
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE. 

https://nrc-publications.canada.ca/eng/copyright

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la 

première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez 

pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

Questions? Contact the NRC Publications Archive team at 

PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the 

first page of the publication for their contact information. 

NRC Publications Archive

Archives des publications du CNRC

Access and use of this website and the material on it  are subject to the Terms and Conditions set forth at

A Multiple DSP-based 3D Laser Range Sensor and its Application to 

Real-time Motion Detection
Green, David; Blais, François

https://publications-cnrc.canada.ca/fra/droits

L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site

LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=fb735529-af7b-453e-b53f-453ea8065ea0

https://publications-cnrc.canada.ca/fra/voir/objet/?id=fb735529-af7b-453e-b53f-453ea8065ea0



National Research
Council Canada

Institute for
Information Technology

Conseil national
de recherches Canada

Institut de technologie
de l’information

A Multiple DSP-based 3D Laser Range Sensor and its
Application to Real-time Motion Detection.*

Green, D., and Blais, F.

May 2002

* published in: NRC/ERB-1095. May 2002, 201 pages.

Copyright 2002 by

National Research Council of Canada

Permission is granted to quote short excerpts and to reproduce figures and tables from this report,

provided that the source of such material is fully acknowledged.



National Research
Council Canada

Institute for
Information Technology

Conseil national
de recherches Canada

Institut de technologie
de l’information

A Mult iple  DSP-based 3D

Laser Range Sensor and its

Applicat ion to Real-t ime

Motion Detect ion.

Green, D., and Blais, F.
May 2002

Copyright 2002 by

National Research Council of Canada

Permission is granted to quote short excerpts and to reproduce figures and tables from this report,

provided that the source of such material is fully acknowledged.

NRC 44930

ERB-1095



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 1

Table of Contents

TABLE OF CONTENTS ..........................................................................................1

LIST OF FIGURES ..................................................................................................3

ABSTRACT..............................................................................................................4

1. INTRODUCTION ..............................................................................................4

2. PRINCIPLE OF OPERATION..........................................................................5

2.1. Scanner Operation for Motion Detection...................................................................................... 5

2.2. Motion Detection ............................................................................................................................. 7

2.3. Data Presentation ............................................................................................................................ 8

3. THE USER INTERFACE FOR THE DEMONSTRATION SYSTEM...............8

3.1 The Waveform Controller Form.................................................................................................... 8

3.2 Waveform List ............................................................................................................................... 10

3.3 Waveform Adjust .......................................................................................................................... 11

3.4 Motion Parameters........................................................................................................................ 11

3.5 Display Parameters ....................................................................................................................... 11

4. HARDWARE CONFIGURATION...................................................................14

4.1 The Desktop PC ............................................................................................................................. 17

4.2 The modular DSP (MDSP) system............................................................................................... 17

4.3 The Prototype Laser Scanner....................................................................................................... 19

4.4 The Scanner PC Interface Electronics ........................................................................................ 19

5. SOFTWARE CONFIGURATION ...................................................................24

5.1 General Features of the MQX Real-time Operating System..................................................... 25

5.2 Overview of the System Software................................................................................................. 27

5.3 Host PC and Embedded DSP Target Communications............................................................. 28



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 2

5.4 The Peak Detector and Galvo Control DSPs .............................................................................. 28

5.5 3DMD System Task Configuration.............................................................................................. 29

5.6 Summary of System-wide Message Passing ................................................................................ 32

5.7 Task Creation Sequence at Startup ............................................................................................. 34

5.8 Communications Aspects of the User Interface Software ......................................................... 35

6. THE MDSP DEVELOPMENT ENVIRONMENT ............................................36

6.1. Software Development with MQX............................................................................................... 36

6.2. Debugging a Multiprocessor System with Code Composer Studio .......................................... 37

6.3. System Startup............................................................................................................................... 38

6.4. Software Development Tools ........................................................................................................ 38

6.5. Managing Complexity of MDSP Software Development........................................................... 39

7. HOW TO RUN THE DEMONSTRATION ......................................................40

8. RESULTS .......................................................................................................44

9. CONCLUSIONS .............................................................................................45

10. REFERENCES ...............................................................................................46

11. APPENDIX......................................................................................................47

Appendix A. Code Listings of Real-time DSP Software........................................................................... 48

Appendix B. Code listings for the Peak M62 and Galvo M62 DSPs ..................................................... 118

Appendix C. The User Interface Software. ............................................................................................. 162

Appendix D.  Installing Precise/MQX on a Q67 or M62 DSP Platform............................................... 184

Installation and testing of MQX2.40 ................................................................................................... 184

A. Install PSP and BSP.............................................................................................................. 185

B. Update the PSP ..................................................................................................................... 185

C. Build the PSP........................................................................................................................ 187

D. Verify DOS environment variables ...................................................................................... 187

E. Modify the BSP .................................................................................................................... 187

F. Build BSP ............................................................................................................................. 191

G. Test the Installation .............................................................................................................. 192

H. Setup Code Composer Studio Environment......................................................................... 192

I. Adding I/O support for Innovative’s PCI-based terminal emulator. .................................... 193

J. CodeWright Upgrade (Vers. 6.0b to 6.0#) ........................................................................... 195

K. Using the CodeWright Development Environment (Optional)............................................ 195



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 3

L. Synchronizing Code Composer Studio with CodeWright (Optional) .................................. 195

M. Using the Code Composer Studio Development Environment (Optional) .......................... 196

N. Installing Precise Solution.................................................................................................... 196

O. Installing MQX Task Aware Debugging Plug-in for Code Composer Studio..................... 196

P. Required Patches after Reinstalling the Q67 Development Package................................... 196

Q. Special Note Regarding Installation of Innovative Integration “Zuma” Toolsets ............... 197

R. Note Concerning Library Functions: fopen(), fclose(), fflush(), fwrite()............................. 198

S. M62 Environment Variables (autoexec.bat) for Zuma Toolset 1.16.................................... 199

T. Q67 Environment Variables (autoexec.bat) for Zuma Toolset 1.06 .................................... 200

List of Figures

Figure 1. Basic Configuration of an Auto-synchronised Scanner. ..................................... 6

Figure 2. Examples of 3 x 4 and 5 x 6 Lissajous Scanning Waveforms............................. 7

Figure 3. Waveform Controller Form................................................................................. 9

Figure 4. Select/Edit Waveform Form.............................................................................. 10

Figure 5. The Waveform Adjust Form. ............................................................................ 12

Figure 6. Motion Parameters Form................................................................................... 13

Figure 7. The Motion Display Form. ................................................................................ 13

Figure 8. The Prototype Laser Scanner System................................................................ 14

Figure 9. The Prototype Sensor Head. .............................................................................. 15

Figure 10. PC Cardcage Containing 3 DSP PCI Cards. ................................................... 15

Figure 11. The Laser Scanner System Configuration....................................................... 16

Figure 12. Configuring the VCLK_INT Interrupt. ........................................................... 18

Figure 13. The Clock Generation Card............................................................................. 20

Figure 14. The Camera Control Card. .............................................................................. 21

Figure 15. Synchronisation Logic..................................................................................... 23

Figure 16. Synchroniser – Timing Diagram. .................................................................... 24

Figure 17. The Task and Message Structure for the MQX-based ‘Q67’ Multiprocessor

DSP System. ................................................................................................... 30

Figure 18. Summary of Message Passing for 3DMD. ...................................................... 33

Figure 19.  Startup Task Creation. .................................................................................... 34

Figure 20. 3DMD Capturing the Motion of a Small Object. ............................................ 43

Figure 21. Maximum Scanning Volume of the 3D Motion Detector. .............................. 45



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 4

A Multiple DSP-based 3D Laser Range Sensor and its

Application to Real-time Motion Detection

David Green, Francois Blais

Institute for Information Technology

National Research Council of Canada

Abstract

This report describes the implementation of an auto-synchronised 3D laser range scanner

and its application to motion detection. The 3D motion detector (3DMD) uses a 3D laser

scanner to detect the motion of an object and to display that motion in real-time. The

system is based on a real-time modular digital signal processor (DSP) architecture called

MDSP. 3DMD is a PC-based system that contains an array of embedded DSP processors

that communicate using dedicated communication links. The scalable DSP system is

based on a message communication model, rather than a shared memory model. The

software is based on Precise/MQX, a commercial real-time operating system. The report

describes the principle of operation of 3DMD and describes in detail the hardware and

software configuration. The report includes some practical information about how to load

and run the system demonstration, and how to develop application software for 3DMD. It

concludes with some preliminary performance results.

1. Introduction

To date, NRC auto-synchronised laser scanners
1
 have been used in many applications

where precise range measurements are required. Such applications have included the

measurement and capture of complex surfaces associated with museum artefacts, the

human body, manufactured products and of even large objects such as orbital space

platforms
2,3,4,5

. This report describes a new experimental implementation of an auto-

synchronised scanner and its application to motion detection. The system described here

uses a 3D scanner to detect the motion of an object within a specified field of view and to

display that motion in real-time. When fully calibrated, this motion detection system will

be able to provide quantitative measurements of object motion.

An example of a possible application of this technology could include measuring the

chest movement of a breathing patient in order to position and synchronise medical

diagnostic equipment. Other applications might include the measurement of head motion

for use in the presentation of virtual environments.
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The 3D motion detector (3DMD) uses an auto-synchronised scanner to capture real-time

range data over a predetermined volume. The scanner is an active device, which sweeps a

laser beam across the surface being captured, and collects range and intensity information

about the target in the process. In previous applications, these data are used to generate

surface models and ultimately 3D models of scanned objects.  While arbitrary scanning

waveforms can be used, we have chosen the Lissajous pattern in order to optimise

performance
6
. It achieves a high scan rate at the expense of a lower spatial sampling

density. Typically, each scan line is composed of 512, 1024 or 2048 range/intensity

samples.

The calculation of motion detection is based on the scan-by-scan analysis of range data.

At the completion of each scan ‘line’, a smoothed running average of the range

associated with each sample point is updated. Then the departure of each sample point

from the smoothed average is computed.  These departures are then compared to a

threshold. If any point exceeds that threshold, its co-ordinates are saved in an output

motion buffer. An object moving in any direction within the operating envelope of the

system will be detected.

The system that has been implemented is based on the MDSP architecture
7
. This is a PC-

based system that includes an array of embedded DSP processors which not only

implement the laser range scanner itself but also perform the follow-on processing

required for motion detection. The embedded DSP system accepts commands from the

user via a graphical user interface on the PC. The PC is also used for the graphical

presentation of motion results.

This report begins with a description of the principle of operation of the 3DMD. This

summarises the components of the system and will also outline the processing that is

performed for motion detection. Section 3 continues with a description of the user

interface for the prototype system. Sections 4 and 5 describe the hardware and software

configuration of the laser scanner system used for 3DMD. The system is built using an

embedded array of DSPs which communicate using dedicated communication links. The

scalable system is based on a message communication model, rather than a shared

memory model. The software is based on MQX, a commercial multiprocessor real-time

operating system
8
. Section 6 explains how to actually load and run the demonstration.

Section 7 discusses some preliminary performance results and the final section concludes

and summarises the report. The appendix includes detailed software listings and a design

note discussing the installation and initial port of MQX to the DSP hardware.

2. Principle of Operation

2.1. Scanner Operation for Motion Detection

Details of the operation of the 3D auto-synchronised scanner are beyond the scope of this

report but are available from other sources
1
. In summary, the scanner Fig. 1 emits a beam

of laser light, which is scanned using computer controlled deflection mirrors through a



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 6

specified field of view. Measurement of range is based on optical triangulation whereby

target range is computed as a function of the precise position of the returned laser spot on

the CCD photodetector. The scanner generates range and intensity samples as the laser

beam strikes any diffusing surface that lies within its depth-of-field. In this prototype

system, the range data are uncalibrated; the use of simple calibration in real-time would

yield quantitative range data.

The scanner used for 3DMD is a 2-axis auto-synchronised scanner in which laser

pointing is controlled by two independent scanning mechanisms. A Lissajous scan pattern

is used whereby each axis is driven by a sinusoidal waveform. By controlling the

amplitude, frequency and phase of the 2 waveforms, a variety of Lissajous patterns can

be generated. Fig. 2 shows examples of 3 x 4 and 5 x 6 Lissajous patterns.

Range and intensity data are collected in real-time as each scan progresses. A Lissajous

pattern is used because it can cover a large fraction of the field-of-view of the sensor at

high speed. While the coverage is sparse, it is suitable for motion detection purposes.

Although a raster scan would offer much more complete coverage, it would be

significantly slower.

Figure 1. Basic Configuration of an Auto-synchronised Scanner.

Optical triangulation on its own provides high resolution but limited field-of-view. The addition of an

oscillating double-sided mirror scans the optical path to produce a large field-of-view.
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Figure 2. Examples of 3 x 4 and 5 x 6 Lissajous Scanning Waveforms.

2.2. Motion Detection

During operation, the scanner repeatedly monitors a fixed volume in space. Because of

the stability of the scanning mechanism, data samples remain angularly registered from

one scan to the next and can therefore be compared on a voxel-by-voxel basis. If one of

several objects within the scanner's field-of-view is in motion, then sequential range

samples obtained from the surface of the moving object will show a variation in range.

By calculating a 'moving average' using a smoothing IIR filter, it is possible to identify

those points along the scan that are in motion. A moving average calculation, Equation 1,

is applied to each point along the scan.

(1)

Where Ri(t) is the smoothed range value for the i
th

 data sample at time t and Ii(t) is the

current range sample. The parameter ‘α’ defines the time constant of the smoothing filter.

For small values of α, the smoothed range value responds very slowly to changing range

data. Points in motion can be detected by subtracting the current range value from the

average value for that point as shown in Equation 2.

(2)

If a point is in motion, then the difference value Di(t) will be driven either positive or

negative, depending on whether the direction of motion is towards or away from the

scanner. After a moving point comes to rest, Di(t) will decay to 0 at a rate determined by

α. A threshold is used to eliminate noise.

)()1()1()( tItRtR iii ?+−?−=

)()()( tItRtD iii −=
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2.3. Data Presentation

Each sample point is uniquely identified by its 'index' i.e. its position along the scan.

When a point is determined to exceed the motion threshold, its index value and its

corresponding range value are saved in a buffer.

Presentation of the motion data has taken two approaches. The first method uses the fact

that the position along a scan of each range sample is known precisely. As a range sample

corresponding to a point in motion arrives, its index value can be associated with a

precise position along each of the two scanning waveforms. Therefore its position on a

graphical display can be computed. In practice, it is also necessary to offset the computed

position value of each axis by a phase shift introduced by the delay of the actual scanning

mechanism, a galvanometer. These offsets, which are a function of the scan parameters,

have been measured. They are incorporated directly into the software as 'offset

corrections'.

The second method used for data presentation uses the actual galvanometer position data

that are captured during each scan. These data can be used directly to determine the XY

position of each motion point on the display.

3. The User Interface for the Demonstration System

A simple PC-based user interface for 3DMD has been implemented with Visual Basic.

The prototype interface consists of a number of Visual Basic forms. On initial startup, the

user encounters the “Waveform Controller” form, which is the central control form for

the demonstration. It contains four objects: the Wave Generator control frame, the Main

control frame, the target response display, and a picture box for display of the motion

data. This form also has five pull-down menus: Waveform List, Waveform Adjust,

Motion Parameters, Display Parameters and Help. Section 3 describes each form in

detail. Section 6 describes in detail how to load and run the demonstration.

3.1 The Waveform Controller Form

On initial startup, the user encounters the “Waveform Controller” form Fig. 3. Startup

synchronisation is required between the PC and the embedded DSP multiprocessor.

Clicking the “Start Target” button generates a message in the Target Response display

box indicating that initialisation is underway. When the “Waveform controller ready”

announcement appears in the Target Response display, the “Init Target” button is

enabled, all other controls remain greyed out. Clicking this button initialises the system.

Once initialised, the “Show Pins” and “Quit” buttons are enabled. Also, “Go” and “Stop”

buttons are enabled on the Wave Generator frame. The system is now ready to acquire

and display data.
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The system will start when the “Go” button is pressed and clicking the “Stop” button will

stop the scanner immediately. The system can be demonstrated by placing a small target

in the field-of-view of the scanner. The position of the target will be displayed in the

display picture box. The bar graph to the right of the display picture box displays the

average range to the target. All of these data are constantly updated. The default scan

pattern used at startup is a 5 x 6 (H x V) Lissajous pattern consisting of 2048 points per

scan.

The “Show Pins” button on the Main control frame is used for debugging. It lists the

pinouts of a number of internal signals that can be monitored with an oscilloscope.

The following subsections describe the pull-down menus on the Waveform Controller

form.

Figure 3. Waveform Controller Form.

This is the main user interface for 3DMD.
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3.2 Waveform List

Selecting the Waveform List menu activates the Select/Edit Waveform form Fig. 4. The

user can define and select up to eight scanning waveforms. The parameters of each

waveform are listed on the form and can be adjusted. For each axis these include:

- the waveform type (COS or SAW) for cosine or sawtooth waveforms,

- amplitude in volts,

- phase in degrees,

- phase correction in degrees to compensate for the different inertia/speed of the

two-axis galvanometers/mirrors ,

- offset in volts,

- points, the number of samples per scan. X and Y axes must be identical,

- cycles, the number of cycles within a single scan,

- Fast axis, ‘Yes/No’ selects which axis is updated at the sample rate, the other

will be updated at the ‘line rate’. This allows either horizontal or vertical

rasters to be generated.

Figure 4. Select/Edit Waveform Form.

This form allows as many as 8 waveforms to be configured. Waveform selections can occur at runtime but

waveform updates can only be made while the scanner is idling.
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Once the waveforms have been defined, they can be selected dynamically at runtime by

choosing the appropriate option button and clicking ‘Select Waveform’. Waveform

properties can only be edited while the scanner is idle.

Mathematically, a Lissajous waveform pattern is defined as:

(3)

(4)

3.3 Waveform Adjust

The “Waveform Adjust” form, Fig. 5 allows the scanning pattern to be adjusted at

runtime. The amplitude, phase and offset for each axis can be adjusted independently.

3.4 Motion Parameters

The “Edit Motion Parameters” form, Fig. 6 allows the motion detection characteristics to

be adjusted. The system can be set to detect motion towards the scanner, motion away

from the scanner or either motion. “Threshold” sets the detection threshold used to

discriminate object motion from noise. “Filter Constant” specifies the time constant used

in the smoothing filter described earlier. Note that the scanner must be idling before these

parameters can be changed.

3.5 Display Parameters

This form, Fig. 7 is used to adjust the scale of the display in the display box. Each axis

can be adjusted independently. The entire display can be zoomed in or out.
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Figure 5. The Waveform Adjust Form.

This form supports dynamic waveform adjustment at runtime.
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Figure 6. Motion Parameters Form.

This form supports the adjustment of motion detection parameters.

Figure 7. The Motion Display Form.

This form allows the display box parameters to be adjusted.
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4. Hardware Configuration

The prototype laser scanner Fig. 8, is composed of two major components: the scanner

head Fig. 9, and the system controller. The scanner head contains the CCD photodetector,

the scanning mirrors, the galvos, and the lens. An external laser source is linked to the

head via fibre-optics. Two galvo controllers are required for servoing the scanning

mirrors. External custom electronics are used to acquire the raw CCD video signal. The

scanner head is interfaced to the system controller through a custom designed scanner

interface.

Figure 8. The Prototype Laser Scanner System.

The experimental system is composed of the scanner head, the interface electronics, the interconnection

hardware, and the PC-embedded DSP system. The Q67 PC houses all DSP cards and serves as the runtime

user interface and development environment for the Q67. The M62 PC is used only for M62 software

development and debugging.

The system controller is based on a desktop PC platform which contains an array of

embedded digital signal processors (DSPs), Fig. 10. known as the modular digital signal

processor (MDSP)
7
.  The PC supports the user interface, the mass storage and the

network interface while MDSP supports the runtime operation of the laser scanner and

the motion detection processing. The two components communicate via the PC’s PCI

bus. This section describes each component in some detail.
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From a computing standpoint, the laser scanner Fig. 11, is composed of a dual axis

galvanometer (“galvo”) controller which generates the laser beam steering (using

mirrors), and a position sensitive linear CCD photodetector which produces the raw range

and intensity data. Scanning waveforms are generated by the MDSP system and are fed

to the galvo controller while galvo positions can be read back from the controller.

Figure 9. The Prototype Sensor Head.

Figure 10. PC Cardcage Containing 3 DSP PCI Cards.

The M62 cards contain interfaces for the galvanometers and the CCD photodetector. The Q67 is the main

DSP card. The FIFOPort interconnection cables that link the Q67 to the M62 cards are labelled. The JTAG

debugger pod for the Q67 is shown but the pod for the M62 cards is not visible in the photo.
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An analog filter and preamplifier preprocess data from the CCD photodetector. The data

are then digitised by an A/D converter and passed to a DSP. With optical triangulation,

range is directly related to the position of the laser peak on the linear photodetector.

Therefore the accurate computation of the position of the laser peak is a critical element

in the design of the laser scanner. A high precision peak detection algorithm
9
 that yields

sub-pixel resolution has been implemented on a DSP to compute the position of the peak

in real-time. The low-level peak position and intensity data are transferred to another

DSP where the motion detection algorithm is implemented.

Figure 11. The Laser Scanner System Configuration.

Two low-level M62 DSP cards are used for waveform generation and for processing the raw range data.

The main Q67 card handles high-level processing. All six DSPs communicate using dedicated high-speed

bi-directional FIFO links. One Q67 FIFOPort remains uncommitted for system expansion. The three DSP

cards reside on the host PC’s PCI bus.

In normal operation, the laser scanner positions the laser spot and then measures the peak

position and intensity of any laser light reflected back onto the CCD. By combining galvo

position data with calibrated laser range data, the position of the target spot in camera co-

ordinates can be determined. Calibration has not been implemented.
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Section 4.1 describes the overall configuration of the system and the functionality of the

desktop PC.

The modular DSP (MDSP) system will be described in Section 4.2. It is composed of a

fully interconnected array of high performance DSPs that implement the laser scanner

itself as well as the motion detection algorithm.

The prototype laser scanner will be described in Section 4.3. It is comprised of a

modified single-axis scanning head with a second external scanning axis. Additional

components include a laser light source, a galvanometer controller for each of the two

scanning mirrors, and a power supply. External ‘front end’ electronics are used to

preprocess the raw CCD data and to generate the clock and synchronisation signals for

the system.

Interface electronics have been developed to manage the transfer of data and control

signals between the DSP system and the scanner front end.  This will be described in

Section 4.4.

Correct operation of the scanner can only be achieved if the CCD photodetector and the

scanning galvanometers are fully synchronised. Section 4.5 describes how this is

achieved in hardware under the real-time control of a DSP.

4.1 The Desktop PC

The system is based on a desktop PC platform. The PC not only houses the DSP array

(MDSP) but also provides the DSP development environment, the user interface, the file

system, and the network interface. Physically, MDSP is comprised of three PCI bus DSP

cards, which reside in the PCI backplane. Cabling between the scanner head and the

MDSP system is interfaced via the PC backpanel (Fig. 8).

DSP software development required a second PC. This was due to the fact that two types

of DSP cards were used in this system and each required its own development

environment (see Section 6). A “KVM” switch was used to share a single development

interface (keyboard, video monitor, mouse) with the two PCs. At runtime, only a single

PC is needed.

4.2 The modular DSP (MDSP) system

MDSP is a scalable hardware/software system architecture based on multiple DSPs; it

can readily accommodate the addition or removal of DSPs as the application demands.
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Three different DSP cards are used in the current MDSP system, Fig. 10: a single

“Quatro67” (Q67) card that contains 4 floating point TMS320C6701 DSPs clocked at

160 MHz, and two “M62” cards each containing a fixed point TMS320C6201 DSP.

The M62 cards were needed because the Q67 has no provision for analog or digital I/O.

The M62 supports peripheral I/O using two mezzanine sites which can carry optional

“Omnibus” interface modules
10

.

Low-level processing of the raw CCD video signal is managed by one M62 clocked at

200 MHz. The raw CCD signal is digitised by an A4D1 Omnibus module and stored in a

local FIFO buffer. The FIFO triggers an interrupt to the local DSP onboard the M62

when it becomes half full Fig. 11. This interrupt activates the peak detection process to be

described later.

The two galvos are driven by analog waveforms generated by a second, 160 MHz M62

DSP card using DACs on an A4D4 analog I/O module. Raw galvo position data are

digitised by ADCs on the A4D4. Galvanometer position updates are synchronised to the

acquisition of range samples by using a hardware interrupt signal. The VCLK_INT

interrupt is presented to the ‘galvo’ M62 card through an unpopulated Omnibus interface

site (Site 1). It connects directly to an interrupt input, ExtInt2 available on JP23, pin 29

Fig. 12.

Figure 12. Configuring the VCLK_INT Interrupt.

The external VCLK_INT interrupt is used to synchronise the Galvo M62 DSP. It is hardwired through an

unused Omnibus site as shown in the photo.
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The Q67 is the main DSP system processor Fig. 11. All four onboard DSPs are

interconnected via dedicated, high-speed, bi-directional, 32-bit data links (“FIFOLinks”).

In addition, three off-board data links (“FIFOPorts”) provide similar connections to the

two M62 cards, however the FIFOPorts are limited to 16-bit transfers. One DSP on the

Q67 is connected to the PCI bus to support communications with the host PC, but the

other three are fully embedded.  In this system, one FIFOPort remains uncommitted and

is available for system expansion. Each M62 card has direct access to the PCI bus to

support user interaction. This will be described in a later section that discusses system

software.

4.3 The Prototype Laser Scanner

The prototype sensor head (Fig. 9) contains the electro-optical and electro-mechanical

components. A fibre-optic cable carries the light from an external 10 mW laser source to

the sensor head. The X and Y scanning mirrors are driven by General Scanning model

G120DT and G325DT galvanometers respectively. These galvo driven mirrors provide

the X-Y optical deflection for both the outgoing laser beam and the returning reflected

light. A photodetector consisting of an EG&G Reticon RL0128TB 128-element CCD

device is used for light capture.

4.4 The Scanner PC Interface Electronics

The prototype scanner head contains only electro-optics and electro-mechanics; no

computer interface is provided. The external hardware that is used to interface the head to

a computer is described in this section. This includes the clock generation logic, the

camera control card and the synchronisation logic. The latter is used to synchronise raw

range data acquisition (CCD video signal) with the laser pointing (galvanometer

positioning). Hardware interconnections are also summarised in this section.

Clock Generation Card

The clock generation card, Fig. 13 produces both the CCD clock used to drive the CCD

device and the “VOXEL CLOCK” which sets the voxel sample rate. The CCD clock

must be allowed to run continuously to avoid saturating the CCD device. The CCD clock

is derived from a 10 MHz crystal controlled oscillator, X1, not a 20 MHz oscillator as

shown in the drawing. JP1 is set to position 1-2 to select a 5 MHz CCD clock output. U2

generates the VOXEL CLOCK. Jumper JP4 is installed to produce a VOXEL CLOCK

after every 128 CCD clock pulses, since a 128-element CCD device is used. Both clock

signals are output via MC3487 RS-422 line drivers.
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Figure 13. The Clock Generation Card.

A 10 MHz master oscillator (X1) is divided by U1A to derive a 5 MHz CCD clock (JP1-2). The VOXEL

CLOCK signal (U2-14), which is derived from the CCD clock by U2, is used to set the sample rate of the

scanner. Both signals are driven off-board using RS422 drivers (U3A/B) and are available from headers

JP2 and JP3.

Camera Control Card

Fig. 14 shows an original drawing for the Camera Control Card. A number of

modifications have been made for this project and will be described here. For our

purposes, the main role of this card is to provide the initial analog preprocessing of the

raw CCD video signal. However both the CCD clock and the VOXEL CLOCK from the
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Figure 14. The Camera Control Card.

Raw clock signals are retransmitted by receiver/drivers (U15 and U14) on this card. The raw CCD “video”

signal is filtered and amplified by U16. C24 and R16 determine the lowpass filter characteristics. The video

signal from J23 is digitised by the ADC on the A4D1 Omnibus module, onboard the “Peak” M62 DSP

card.
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clock generation card are interfaced to this card via J18 and J35. The clock signals are

handled by U15, DS8922 differential receivers/drivers.

The raw CCD video signal is presented to SMA connector J25. Here it is lowpass filtered

and amplified by U16, an AD818AN op amp. The filter characteristics are determined by

new values for C24 (82pf) and R16 (5.1k) and yield a lowpass cut-off frequency of about

380 kHz and a voltage gain of about 34 dB. R17 has been replaced by a 100-ohm resistor.

The filtered video output is available from SMA connector, J23.

Commercial higher order LC lowpass filters can be inserted ahead of the inverting input

to U16. Typically these filters require 50-ohm terminations and so will affect the gain of

the preamplifier.

Synchronisation Logic

Fig. 15 shows the synchronisation logic which is used to provide exact control of

CCD_CLK, the clock used for sampling of the CCD signal by the ADC on the A4D1

Omnibus Module. This clock is controlled by software to allow exact synchronisation

with the galvo waveforms. The logic accepts as inputs the CCD clock, the VOXEL

CLOCK and the software generated FIFO_EN signal from the galvo M62 DSP. It

generates CCD_CLK, which clocks the A4D1 ADC and strobes raw data into the FIFO

buffer. This logic also handles the free-running VCLK_INT signal, which is used to

interrupt the galvo M62 DSP at the voxel sample rate. VCLK_INT interrupts the M62

galvo controller continuously even if the galvo controller is idling and waveforms are not

being generated. DS8922 differential receivers/drivers, U1 are used to receive the input

clocks, and SN75121 line drivers, U4 are used to drive the outputs.

When a command is issued to initiate a scan, the galvo M62 will asynchronously assert

FIFO_EN and will then begin to step the galvos. FIFO_EN is used to enable CCD_CLK.

However for the scanner to produce meaningful data, startup of the CCD_CLK must

always coincide with the VOXEL CLOCK, i.e. both laser position control and CCD

sampling must be synchronised Fig. 16. The synchronising logic delays the start of the

CCD_CLK until the arrival of the next VOXEL CLOCK. CCD_CLK then remains

synchronised for the duration of the scan.

U3 is used to synchronise the generation of CCD_CLK. Its output, U3-5 is asserted on

the next occurrence of the VOXEL_CLOCK if FIFO_EN has also been asserted. It

remains asserted until a VOXEL_CLOCK occurs in which FIFO_EN has been negated.

This signal is used to gate the free-running CCD clock in U4B to produce the

synchronised CCD_CLK output. This synchronisation guarantees that the ADC and the

FIFO always capture a full complement of samples and that these samples are properly

aligned with the galvo scans.



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 23

A number of discrete synchronising signals are also generated by the galvo M62 board

using JP14, the Digital I/O connector. These signals include the FIFO_EN signal

described earlier as well as the HYNC and VSYNC (horizontal/vertical synch) signals.

Figure 15. Synchronisation Logic.

This logic accepts the clock signals from the camera control card and the asynchronous FIFO_EN signal

from the M62 DSP. It generates VCLK_INT, which by interrupting the galvo M62 sets the system sample

rate, and CCD_CLK, which synchronously clocks raw CCD data into the ADC and FIFO.

Hardware Interconnections

Interconnections between the M62 DSP cards and the external logic consist of prototype

cabling supplied by the DSP board manufacturer
10

. The M62 card uses industry standard

0.100” square double row 50-pin headers. Five 50-pin ribbon cables carry the signals to

outboard transition modules (Weidmuller, RI 50A), Fig. 8. No attempt has been made to

simplify this wiring. The five cables consist of three from the galvo M62 and two from

the peak M62 card. The “Galvo cables” include: the synchronisation signals from the

DIO interface via JP14, the VOXEL CLOCK interrupt signal on JP22, and the analog

input/output signals from the A4D4 Omnibus module via JP18. The “Peak cables”

include the CCD signals for the A4D1 Omnibus module on JP18, and the DIO signals

from the DIO interface via JP14. A number of DIO signals on both the Galvo M62 and

the Peak M62 have been allocated for test purposes. These allow timing measurements of

peak detector and galvo controller performance.
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Figure 16. Synchroniser – Timing Diagram.

FIFO_EN is asserted asynchronously by the galvo M62 DSP. It is synchronised to the VOXEL_CLOCK

and then used to gate the free-running CCD clock to produce the synchronised CCD_CLK. This guarantees

that for each range sample, an exact number of raw CCD data samples are digitised by the ADC.

5. Software Configuration

3DMD has been implemented using an embedded array of DSPs based on three PCI bus

circuit boards installed in a desktop PC.  The DSPs are used to implement the 3D laser

scanner and the motion detector while the PC is used for higher-level functions such as

for data handling and as a user interface.

The DSP system has been divided into two major components: the two “front end”

controllers, which manage the galvanometers and the CCD range data, and the main

processor block, which performs higher-level processing such as for motion detection,

and command and data handling.

There were two main design goals in the development of MDSP, the DSP architecture
7
:

to produce a system that can meet the real-time constraints imposed by the 3D laser

scanner, and to develop a scalable system that can be easily adjusted in the future to

handle expanding requirements.

To meet these needs, we chose to implement the system software with a commercial real-

time operating system (RTOS), MQX produced by Precise Software Technologies Inc.
8

This section describes the software structure that has been built. The design supports

modularity through the use of multitasking and multiprocessing. Because of hardware
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constraints, we had to use a message communication model rather than a shared memory

model; message passing is used for intertask synchronisation and communication.

This section will begin with a brief outline of the main characteristics of the RTOS and

will then present an overview of the system software. We will then describe the front-end

DSP components that operate outside the RTOS abstraction and then discuss in some

detail the RTOS task structure used to implement the high-level DSP system. We will

follow this with short summaries of the messages that are used, and of the task creation

sequence used at system startup.  We will conclude this section with a description of the

PC-based user interface, which has been written in Visual Basic.

5.1 General Features of the MQX Real-time Operating System

A multitasking RTOS facilitates the implementation of a complex system by allowing the

software functionality to be partitioned and expressed as individual tasks. The RTOS

provides mechanisms that support communications and synchronisation between the

tasks. The additional ability to extend this multitasking abstraction across multiple

processors adds considerable flexibility since this not only allows true parallelism to be

achieved but also permits the number of processors in the system to be adjusted as the

need arises. This is the approach used for 3DMD.

For this project we selected MQX from Precise Software Technologies Inc. We made a

number of fundamental design choices at the beginning of the project. For example, we

chose to use pre-emptive task scheduling rather than round-robin time slicing, and we

chose message passing over semaphores or mutexes for intertask synchronisation. We

chose message passing (Feb. 2001) because it was the only communications mechanism

provided by MQX for use in multiprocessor environments. It is a more general solution,

allowing us if necessary to easily reconfigure the software by moving tasks from

processor to processor without limitation.

In MQX, tasks are assigned static priorities at compile time and may be created or

destroyed dynamically at runtime. Task queues are used extensively by MQX. The

“ready queue” maintains a prioritised list of tasks (first in, first out at each task priority

level) which determines which task will be dispatched on the next pre-emption. In MQX,

a task can be either running (the “Active” task), waiting to run but queued on the ready

queue, or “blocked” (queued on some other queue). Tasks are added to or removed from

the ready queue by the operating system kernel in response to events (creation of a task,

arrival of a message, etc.) or by explicit function calls.

Once running, tasks communicate by sending messages to “message queues” which are

usually created at startup. Generally, a message queue is owned by the task that created it.

When a message arrives in a queue, the owner task, if it was awaiting a message, will

typically be made ready to run. This is achieved by pre-empting the currently executing
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task and adjusting the task “ready queue” for that processor. At the conclusion of this pre-

emption, the highest priority task that is ready to run will be dispatched.

A number of system calls are provided in MQX to implement message passing. One of

these, _msgq_receive() uses “blocking semantics” whereby the calling task will “block”,

i.e. be suspended from execution, until the arrival of a message. Indefinite blocking can

be avoided by using a timeout. Other system calls for example allow a message to be sent

to a destination queue or queues, or allow a task to poll a queue for a message without

blocking. These calls allow considerable flexibility in configuring an application.

Some overhead is required in preparation to sending a message. For example, a message

pool consisting essentially of blank messages must be created by the task before any

messages are to be sent. Before sending a message, the source task must first fetch a

blank message from the message pool and then fill in the necessary fields (source and

destination addresses, size, data etc.). Finally, after receiving the message, the destination

task must deallocate the message and return it to the message pool to avoid a memory

leak. Message contents are user defined.

Interprocessor communications (IPC) between tasks on different processors is more

complex and more expensive than for the single processor case. For MDSP, the low-level

communications for IPC makes use of the FIFOLinks that interconnect all of the C6x

DSPs on the Q67 processor board (Section 4.3). Because MQX had not been ported to

this hardware, it was necessary for us to fully develop the IPC mechanism for this

system. IPC is fully transparent to the user; messages destined for tasks on remote

processors and those destined for tasks on the local processor only differ in the

destination field of the message.

MQX uses a routing mechanism for multiprocessor message passing. The user must

construct a static routing table for each processor.  Each entry in the table corresponds to

a mapping between the intended destination processor and a local queue which will

trigger the IPC mechanism. For example, all messages intended for message queues on a

remote processor “A” will be sent to a local message queue, for example “_id_A_q”. This

will trigger the IPC mechanism that will result in the message being transferred to the

destination queue on processor “A”. In an arbitrarily large system where processors are

not fully interconnected, the routing table allows the user to define message routing that

may involve hops between multiple processors before the message is finally delivered to

its destination. In comparison to local message passing, there is a performance penalty

associated with message passing to remote processors. The cost of this penalty is directly

related to the complexity of the message route. Software design for any multiprocessor

real-time system must pay careful attention to the fixed cost of message passing, and

design the task configuration accordingly. Task to task intercommunication should be a

deciding factor in determining task proximity.

For real-time systems, efficient interrupt handling is essential. To address this, MQX

provides an interrupt handling mechanism called a “notifier”. A notifier can be viewed as

a high-level interrupt service routine (ISR) which possesses some characteristics of MQX
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tasks. Typically, a notifier is installed very much like an interrupt service routine and is

activated by a first level interrupt handler whenever that interrupt is asserted. Once

active, the notifier usually clears the interrupt and fetches any volatile data. An important

feature of a notifier is that it can also call any non-blocking MQX function. For example,

it can send a message to a task that is currently blocked waiting to respond to this

interrupt. This provides a simple and efficient way to synchronise task behaviour with

external events.

We have measured the typical latency between the arrival of an interrupt and execution of

an interrupt service routine on a 160 MHz C6201 to be about 1.0 µs.  For 3DMD,

notifiers are used on the Q67 for handling incoming data on FIFOPorts from the peak and

galvo DSPs. These notifiers each trigger a task. The latency for the dispatch of the tasks

cannot be measured directly however we estimate that it would be about 5 to 10 µs.

5.2 Overview of the System Software

The software for 3DMD consists of the PC-based user interface, and the real-time MDSP

software, most of which runs on MQX. The PC-based user interface has been

implemented with Visual Basic 6.0 and provides a number of forms to support user

interaction (see Section 3).

Communication between the PC-based user interface and the embedded target DSP is

based on an ActiveX control called DSPComponent
11

, supplied by Innovative

Integration, the manufacturer of the DSP boards. DSPComponent can be used directly by

Visual Basic applications. It does however require a complementary board support DLL

from the board manufacturer. DSPComponent works in conjunction with a library of

functions which run on the DSP target. Together, they support communications between

the PC and the target using mailboxes and interrupts. This will be outlined in more detail

in the next Section.

MDSP exploits the multitasking and multiprocessing capabilities of MQX. Early

measurements of IPC performance played an important role in the design of the system

software. Preliminary performance measurements indicated that message traffic between

“Peak M62”, the DSP that handles the raw CCD video data (Fig. 11) and Q67, the main

DSP board, would exceed the IPC capabilities. To avoid this limitation, we decided to

remove Peak M62 from the RTOS abstraction, in effect defining it as a “custom

peripheral”. The same decision was taken for the “Galvo DSP” which controls the

scanning galvanometers. Both DSPs communicate with the Q67, the main DSP system,

entirely through the bi-directional “FIFOPorts” using low-level communication

functions. On the Q67, an MQX-based task structure was developed to manage the

communications with these custom peripherals and to integrate them into the main body

of the system. This will be described in some detail in Section 5.5.
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5.3 Host PC and Embedded DSP Target Communications

DSPComponent was introduced in Section 5.2. It provides an ActiveX component, which

can be integrated directly into a Visual Basic application, and which supports runtime

communications between the Visual Basic program and the target DSP system.

DSPComponent includes a number of properties, methods and events. A set of functions

must run on the target DSP to complement this functionality. The board manufacturer

provides these functions in the form of a runtime library.

DSPComponent includes a bi-directional interrupt mechanism. A target DSP can call

mailbox_interrupt() to trigger an interrupt on the host PC. The incoming interrupt at the

PC will trigger an “OnInterrupt” event that automatically activates a user-written event

handler object. The event handler will use the “InterruptAcknowledge” method to handle

and clear the interrupt and read any associated data. Similar methods exist to transfer

interrupts in the opposite direction.

DSPComponent also uses mailboxes for exchanging data between the host PC and the

target DSP. The target DSP calls write_mailbox() and read_mailbox() to transfer data to

or from a mailbox while the host PC uses the “Mailbox” property for the same purpose.

Other properties or functions are provided to allow the host or target to check the status

of a mailbox for polling purposes.

5.4 The Peak Detector and Galvo Control DSPs

For efficiency, DSPs have been dedicated to two critical front-end processes: CCD data

handling, and galvanometer control. These DSPs are treated as custom peripherals that lie

outside the multitasking abstraction. The Peak DSP handles the raw CCD data and

extracts raw range and intensity data corresponding to each sample point. These data are

fed continuously to the main DSP system. The Galvo DSP manages waveform generation

and returns galvo position data to the main DSP system for further processing.

While the system is actively scanning, analog CCD data are generated continuously.

These data are digitised by an ADC onboard the A4D1 Omnibus module on the Peak

M62 and are stored in a FIFO buffer, Fig. 11. When the FIFO becomes half full, an

interrupt is triggered to the Peak M62 DSP. The DSP interrupt service routine transfers

these data using direct memory access (DMA) to local DSP memory. It then executes a

peak detection algorithm
9
 which computes not only the position of the peak with sub-

pixel resolution but also the corresponding intensity of the peak. The peak position

represents the CCD element actually illuminated by the returned laser spot and is related

through triangulation to the range to the target. Range and intensity data are then

transferred to the Q67 via a FIFOPort.
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Both front-end DSPs are heavily loaded. We have measured the 200 MHz Peak M62

DSP load to be about 69% when the CCD is clocked at 5 MHz. This does not allow

sufficient time to implement message passing to tasks on the main DSP board. For this

reason, this software runs independently and simply passes the data to the main DSP via a

FIFOPort. The peak DSP is a free-running system, it requires no input commands to

operate.

The 160 MHz Galvo DSP is integrated into the system in a similar manner. For the

3DMD application, it is running at about 97% capacity. Unlike the Peak DSP, the Galvo

DSP fetches incoming commands to handle initialisation and runtime waveform

adjustments. The Galvo DSP also returns position data for the two galvos to the main

DSP using a FIFOPort.

A FIFOPort buffers data received by the main DSP, either from the Peak DSP or the

Galvo DSP. When a FIFOPort buffer becomes half full, an interrupt is generated to the

destination Q67 DSP which then transfers the incoming data. This is done within the

multitasking abstraction using notifiers.

5.5 3DMD System Task Configuration

The application software, which runs under MQX, has been partitioned into tasks, Fig.

17. Initialisation and task creation will be described in Section 5.7.

Idle State

After initialisation and the creation of all tasks, the system enters an ‘idle’ state awaiting

input commands from the user interface. The Galvo DSP continuously responds to and

discards incoming VOXEL_CLOCK interrupts since no scan is active. The Peak DSP

simply idles.

Parameter Setup

From the idle state, the user has complete access to all system parameters. The user can

define and adjust the scanning waveforms, change the motion detection parameters, and

start and stop a scan.

User requests to define or adjust a scanning waveform are handled by the

User_Interface_Task() on DSP_A. The PC-based graphical user interface formats all

such requests into commands which are sent directly to the DSP system via the mailbox

mechanism. The User_Interface_Task() polls the mailbox for incoming commands. In

response to each request, it will generate a message to the Galvo_Control_Task() on

DSP_B, which handles direct communications with the Galvo DSP.
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Figure 17. The Task and Message Structure for the MQX-based ‘Q67’ Multiprocessor DSP System.

Five tasks distributed across three DSPs are used in the implementation of the 3DMD prototype. Two

additional dedicated DSPs provide low-level control and processing for CCD data acquisition and

galvanometer control. These ‘external’ DSPs feed data to the main board using ‘FIFOPort’ data

communication links where interrupt triggered ‘notifiers’ handle the incoming data.  The

User_Interface_Task() and the Display_Driver_Task() communicate with the PC-based user interface using

the PCI bus on the PC’s backplane.

The Galvo_Control_Task() is normally blocked, waiting to receive a message from the

User_Interface_Task(). An incoming message will unblock the task which will then

proceed to interpret the command. The Galvo_Control_Task() will then generate a low-

level command directly to the Galvo DSP and after the transfer is complete, will send an

acknowledgement message to the User_Interface_Task() to complete the message

handshake. On receipt of the acknowledgement message, the User_Interface_Task()

resumes polling for the next incoming user command.

The repertoire of commands for the galvo control DSP include: initialise galvo, start

galvo, stop galvo, define waveform, change amplitude of current waveform, change

phase of current waveform, change offset of current waveform and select another

waveform. A total of 16 waveforms can be defined and stored by the Galvo DSP.

Waveforms can be changed dynamically at runtime by simply selecting its wave index.
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Active Scanning

In response to a user request to start a scan, the Peak_Data_Task() initialises its internal

data structures and resynchronises its communications with the Peak DSP. Also, the

Galvo_Control_Task() issues a START_GALVO command message to the Galvo DSP.

This command is interpreted by the DSP which then begins to generate the two scanning

waveforms. In addition, the Galvo DSP enables the generation of CCD range and

intensity data by asserting the FIFO_EN signal to the synchronisation logic (Section 4.4

and Fig. 11). The range and intensity data are now transferred to the FIFOPort that

connects the Peak DSP to the main Q67 DSP board.

As the Q67 FIFOPort fills, it generates interrupts that are handled by the

Peak_Data_Notifier(). With each interrupt the Peak_Data_Notifier() uses a DMA transfer

to move the contents of the FIFOPort to a local buffer that is managed by the

Peak_Data_Task(). This local buffer contains the raw range and intensity data that are

used by the motion detector.

Motion Detector

The motion detector not only processes the range data for the detection of objects in

motion but also prepares them for transfer to the PC for real-time display. The

Motion_Detect_Task() is implemented as a loop. At the top, the task sends a message to

the Peak_Data_Notifier(), requesting the latest complete line of range data. In its loop,

the notifier polls for an incoming message from the Motion_Detect_Task(). (By

definition, a notifier cannot call blocking functions, since this is inconsistent with proper

design of interrupt handlers.) If a request message is found, the notifier responds by

sending a message containing a ‘structure pointer’ to the Motion_Detect_Task(). The

structure contains the information which allows the Motion_Detect_Task() to directly

access the latest acquired line of range data.

The motion detection algorithm (Section 2.2) is then executed. The ‘index’ (position

along a scan line) and ‘value’ (departure from average position) of any points that surpass

some threshold, are stored in a message buffer that can be sent to the

Display_Driver_Task(). The Motion_Detect_Task() will poll for a message from the

Display_Driver_Task(). If a request message is available, then the message is sent and

execution returns to the top of the loop. Note that if the Display_Driver_Task() has not

reported with a new message, the Motion_Detect_Task() continues without interruption.

This means that motion detection is continuous, and independent of the performance of

the display system.

Display Driver

This task handles the transfer of motion data from the embedded DSP to the user

interface display that is built using a Visual Basic ‘picture box’ on the PC. The
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Display_Driver_Task() requests data from both the Motion_Detect_Task() and the from

the Galvo_Data_Notifier(). It receives all of these data and combines them into a single

data structure, which contains points in motion, their intensity (value) and their positions

(X- and Y-galvanometer positions). These data are all sent to the display application on

the PC.

The galvo position data are derived directly from the galvo controller’s position sensors.

Ideally, the waveform displayed on the user interface should be identical to the actual

laser scan seen on the target. However, we have found that the displayed waveform is

slightly distorted (see Section 2.3).

An alternate implementation had been used earlier in which the galvo positions were

computed based on the index of the sample points. Since the waveforms are

predetermined, it is easy to compute the corresponding X-Y co-ordinates for each point.

However, this method does require careful calibration. For any set of scan parameters, a

fixed delay will exist between the generated galvo waveform drive voltages and the

actual galvo positions. These phase delays must be measured carefully and included in

the calculation of the final position of each sample.

Comment

It should be clear from the above that the use of multitasking with message passing yields

a very flexible architecture. In general, communications between software objects (tasks)

can be easily configured regardless of which processors are actually involved. Of course,

careful placement of tasks is required to meet performance needs. For example, the

assignment of the Motion_Detect_Task() and the Peak_Data_Task() to the same

processor was done to give the motion detection algorithm direct access to the raw range

data. This avoids unnecessary and expensive interprocessor data transfers.

5.6 Summary of System-wide Message Passing

User defined messages are used throughout this application. Each message type is

defined as a dedicated data structure. For example, the message type used for messages

sent by the User_Interface_Task() to the Galvo_Control_Task() are of type

GALVO_CMD_MESSAGE_STRUCT.

type de f vola t ile  s t ru ct  ga lvo_ cm d_ m e s s a ge

{

MES S AGE_ HEADER_ S TRUCT HEADER;

   u in t_ 1 6 GALVO_ CMD;

u in t_ 1 6 WAVE_ INDEX;

WAVEFORM_ DEFINE_ S TRUCT WAVEFORM_ DEF;

}  GALVO_ CMD_ MES S AGE_ S TRUCT,  *  GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR;
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All message definitions include a HEADER structure that defines the message size and

the message source and destination queues. This message also includes a galvo command

and a waveform index. Finally, the message contains a waveform definition structure that

is used to pass new waveform parameters to the Galvo_Control_Task(). Details of the

message types appear in the application software that is included in the appendix.

The various message types that are used in 3DMD are summarised in Fig. 18. Message

names are declared locally in each task and are not consistent from task to task.

Therefore, Fig. 19 uses a representative set of meaningful message names. It is interesting

to note the clear distinction between control message traffic involving the

User_Interface_Task(), the Peak_Data_Task() and the Galvo_Control_Task(), and the

data message traffic that links the two notifiers with the Motion_Detect_Task() and the

Display_Driver_Task. Note that this application does not make any use at all of a fourth

DSP, DSP_D.

Figure 18. Summary of Message Passing for 3DMD.

Message exchanges between corresponding tasks relies on a message handshake. The large arrow

interconnecting each pair of tasks represents the direction of the originating message. Typically, the

originator blocks until a reply message is received. The small arrows indicate the direction of the individual

messages.
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5.7 Task Creation Sequence at Startup

In a multitasking, multiprocessor environment, system startup must be carefully

managed. Tasks must be created in a predetermined sequence. Also, essential user

declared resources, such as message pools and message queues that are required for user

message passing, must also be created and initialised before normal system operation can

commence.

Applications written under MQX make use of a “Task Template List” to define the

characteristics of all tasks that may be created on each processor
12

. One of these

characteristics is the ‘auto-start’ feature. On startup, after MQX has completed its internal

initialisation, it will add to the ready queue any task that has been declared “auto-start”.

In this application, one user task is declared this way. In addition, it should be noted that

interprocessor communications (IPC) is managed on each processor by a dedicated task

called _ipc_task(). This task must be declared ‘auto-start’ on each processor to allow the

multiprocessor system to initialise. Fig. 19 illustrates the task startup sequence.

Figure 19.  Startup Task Creation.

Task creation sequence at system startup is shown by solid arrows. The User_Interface_Task() is started

automatically after MQX completes its initialisation (MQX_AUTO_START_TASK). Once started, this

task creates the Peak_Data_Task() and then the Galvo_Control_Task(). The Peak_Data_Task() creates the

Motion_Detect_Task() which then creates the Display_Driver_Task() on DSP_A. Finally, notifiers are

installed (dashed lines) by the Peak_Data_Task() and the Galvo_Control_Task().
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5.8 Communications Aspects of the User Interface Software

The functionality of the PC-based user interface was described in Section 3. It is written

in Visual Basic 6.0 and uses DSPComponent to support runtime communications with

the embedded DSP system. A code listing is included in the Appendix. This Section will

briefly outline the design of this software, concentrating on the communications with the

embedded DSP system.

 “frmMain” begins to execute when the application is launched. It provides pull-down

menus for system configuration, control frames with command buttons for initialising the

system and for starting and stopping the scanner, and display boxes for target responses

(error or status reports) and for presentation of detected motions.

While “frmMain” includes code to handle all of the command button click events, its

most interesting element is “dsp_OnInterupt()”, the event handler which is triggered by a

mailbox interrupt generated by the arrival of data from the embedded DSP.

Incoming messages from the embedded DSP use a simple protocol which identifies the

length of the incoming message and which distinguishes text messages (for status and

error reports) from data messages (for graphical display).

Two user-level functions were written for the DSP target to support data transfers to the

host PC. “mbox_display_data()” transfers an array of points to the host for display while

“mbox_printf()” provides the same functionality as the printf() function in the C Standard

Library except that the output is directed to the mailbox rather than stdio. Internally, each

function follows a similar procedure. First an interrupt is sent to the host PC by calling

the mailbox_interrupt(count) function. The “count” argument specifies the number of

mailbox transfers that will follow in this transaction. Next the message type is sent using

the low-level write_mailbox() function. This identifies the following data as either a text

string or a set of graphical data. Finally the contents of the message are sent, in a series of

transfers using write_mailbox().

In response to an incoming interrupt at the host PC, DSPComponent will activate the

“OnInterrupt” event handler which is instantiated here by dsp_OnInterrupt().

dsp_OnInterrupt() parses the incoming message and extracts the “count” and “message

type” information. It then proceeds to fetch the remaining data and present it either to the

display box or to the picture box, depending on the message type (text string or graphical

data). When presenting motion data, the dsp_OnInterrupt() handler displays range data

position and intensity, and also displays a bounding box of computed mean position and

standard deviation. The performance of the host PC and the mailbox communications

mechanisms determine the display update rate. Motion data are always generated in real-

time regardless of the performance of display handling.
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6. The MDSP Development Environment

This section discusses software development using MQX, and runtime DSP debugging

using Code Composer Studio (CCS)
13

.

6.1. Software Development with MQX

Installation of MQX

The installation procedure for Precise MQX is described in the Release Notes that are

packaged with the product. ARC International who now produces Precise/MQX has

divided the system into a Processor Support Package (PSP) and a Board Support Package

(BSP). A PSP deals only with processor specific issues while the BSP handles details that

are board specific. In our case, the PSP for the TMS320C6201 and the floating point

TMS320C6701 are essentially identical. Only a demonstration BSP was provided with

the system, BSPs for the Q67 and M62 cards had to be developed by the author.

The ultimate goal in the preparation of the PSP and BSP is to generate runtime object

libraries. Over the course of this project, many changes have had to be made to both

packages and the libraries have needed to be rebuilt. Most of these changes are

documented in the Appendix which describes the detailed procedure to install MQX and

to build working BSPs for these targets.

Support for interprocessor communications (IPC) for our hardware was not included with

the original PSP/BSP package. That development, which was undertaken here, was

complex and is beyond the scope of this report
14

. During that process, changes were made

to the ‘build’ process to accommodate the new IPC code and the new files which were

added to the directory structure of MQX.

Special Aspects of Software Design using MQX

Our DSP system can be classified as a loosely coupled multiprocessor system. Each

processor has its own private memory; there is no shared memory. Furthermore,

processors are interconnected by dedicated high-speed bi-directional FIFO buffers. This

configuration of processors requires that each DSP maintain its own copy of the RTOS

kernel.

During software development, code must be developed separately for each processor.

MQX uses the concept of a “Task Template” to describe the characteristics of each task

that may eventually run on a processor. This is described in detail in the MQX User’s

Guide
12

.
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IPC provides the infrastructure for intertask communications across multiple processors.

In a multiprocessor application, MQX requires the user to build a routing table for each

processor to handle IPC. Furthermore, an initialisation table must be constructed on each

processor to configure the functions and queues used for IPC. See the MQX User’s Guide

and the Appendix for more details.

6.2. Debugging a Multiprocessor System with Code Composer Studio

The Hardware Debugger

“Code Hammer” JTAG hardware debuggers, supplied by Innovative Integration were

used for debugging
10

. JTAG debuggers work using a serial scan path to move data

serially into and out of the digital system.

Two debuggers were required: one for the 4 DSPs on the Q67 board and a second that

was shared between the 2 M62 cards. It was not possible to link the scan paths of the 3

boards and use a single debugger for the entire system. Since only one debugger can be

installed in a single PC, it was necessary to use 2 PCs for system development. We

allocated one PC for the Q67 development and a second for the M62s. This also

simplified the management of the development environment since the 2 board types also

require different runtime libraries and different system configuration options (default

directories etc.).

All DSP boards physically reside in the Q67 PC chassis. The second PC houses the

debugger and the development tools for the M62s. The M62 debugger is cabled to either

one of the M62 cards on the Q67 chassis (Fig. 10). Moving the debugger from one M62

to the other requires turning off the power to the Q67 chassis, and physically moving the

debugger cable from the JP11 connector on one card to the same connector on the other.

Outline of Code Composer Studio

Code Composer Studio (CCS) is supplied as part of the code generation toolset by TI,

who manufactures the TMS320C6x family of DSPs
13

.

CCS inserts a high-level graphical user interface on top of the hardware debugger. Some

of the major debugging functions supported by CCS include executable image download,

runtime control (starting, pausing, single stepping (assembly-level or C source-level),

halting), breakpoint planting, editing of memory and registers, call stack display,

graphical data display and an stdio-style output window. The output window is called a

general extension language (GEL) output window and is very useful in the development

of embedded systems that provide no user I/O display windows of their own. CCS

supports parallel debugging of multiprocessor systems through startup and shutdown

synchronisation and by presenting a dedicated display window for each processor.
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JTAG debuggers do not provide the real-time trace capability normally found on much

more expensive in-circuit emulators. Furthermore their response time tends to be much

slower due to the serial scan path.

We were forced to use CCS for downloading the DSP targets. The board manufacturer

supplies, as part of the development toolset, a utility for loading small application

programs directly to on-chip memory. Unfortunately application code cannot be

downloaded to off-chip memory using this utility
15

. Since on-chip memory is limited to

64 kB, our MQX applications cannot be directly loaded and executed using this utility.

CCS and an external debugger are required for that purpose.

6.3. System Startup

Before running a multiprocessor application, executable images must first be downloaded

to each processor. System startup must be carefully synchronised to avoid race conditions

since CCS starts each processor in sequence via the JTAG debugger. Section 5.7

discusses issues concerning the startup of user-defined tasks. Startup delay is more

complicated when a remote, PC-based user interface is used. In this case, the Visual

Basic interface software must also be designed to synchronise with the DSP system at

startup. We use a simple handshake for that purpose.

DSP startup includes some short initialisation messages from the embedded DSPs. These

messages are directed to the general extension language (GEL) output window. Since this

mechanism uses the JTAG scan path, the output is very slow. The Visual Basic

application must allow the startup to complete before proceeding. Failure to do so results

in a system stall.

6.4. Software Development Tools

Application software is written in C and is built using the TI Code Generation Tools
13

. A

number of independent libraries are required at linkage editing time when DSP

applications are developed using MQX. These libraries include the TI C runtime libraries,

the DSP Peripheral Library (available for each DSP board from Innovative Integration’s

“Zuma Toolsets”), and the MQX PSP and BSP libraries.

Attempts to upgrade system components often come with unexpected side effects. For

this project we continued to use CCS Version 1.0 even after newer versions became

available. We discovered that changes to some GEL functions in newer versions of CCS

were incompatible with our version of MQX. We also found that newer releases of DSP

Peripheral libraries would not boot. In the end we used the following tools and versions:
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- Precise/MQX Version 2.40

- Code Composer Studio Version 1.0

- TI TMS320C6x C compiler Vers. 3.01

- Innovative Integration Q67 Zuma Toolset Vers. 1.06

- Innovative Integration M62 Zuma Toolset Vers. 1.16

6.5. Managing Complexity of MDSP Software Development

A variety of components are used in the implementation of 3DMD. These include

libraries from three sources, two different hardware platforms, and code generation tools.

Over the course of a project such as this, it can be expected that new releases of software

and of software tools may become available. In the future, new hardware platforms

themselves may also be incorporated. We have developed a directory structure and a

development strategy that manages the complexity associated with an evolving system

such as this. We will first describe the directory structure and then the process to generate

executable images.

Directory Structure

A tree-structured directory is used for 3DMD and all other demonstration programs.

Branches in the tree are used to identify variations in hardware or software components

that may arise in developing different demonstration versions. Different branches may

exist representing different “Zuma” toolsets or different versions of MQX. The following

is an example of a Q67 directory tree rooted in the “Working” folder.

Working | C6xScanner | MQX2.40 | MotionDemosB | demo0 | iiq67 | inc | z106, and

Working | C6xScanner | MQX2.40 | MotionDemosB | VB.

Directory Description

C6xScanner Main branch

MQX2.40 RTOS version 2.40

MotionDemosB Program family name

demo0 This demonstration program name

iiq67 Target board type (Q67 DSP), contains source files

inc “Include” path

z106 directory for intermediate and binary files

VB Visual basic companion application
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Changing to Zuma toolset release 107 would result in a parallel tree:

Working | C6xScanner | MQX2.40 | MotionDemosB | demo0 | iiq67 | inc | z107 since no

changes would be required in the source code. A similar tree structure is used for the

M62 DSP applications with the exception that MQX is not used in 3DMD.

Generating Executables

Runtime executable images are produced using the “Makefile” utility in CodeWright.

The utility is included in the “Zuma Toolset” provided by Innovative Integration
16

. Each

executable image is developed as a “project” using CodeWright; a four DSP application

requires four projects.

For each project, we arrange all source files into a common directory. We then build a

source file which contains only a list of  “#include” statements identifying all source and

header files required for this executable (see Appendix A). This “selector” file is added to

the “member list” for this project.

A linker command file (iiq67.cmd) has been built for 3DMD. It specifies the memory

map for each DSP. It is unlikely that this map will have to be changed.

There are a number of steps required to build a new project.

1. Create a directory structure (see above).

2. Copy an existing file structure into the new directory, if possible.

3. Edit the copied files, or build new files as necessary for the new project. The

“selector” source file must be edited.

4. Use CodeWright to create a new project within the new directory path.

5. Choose the “selector” file and the linker command file as the only “project members”.

6. Build the application.

7. How to Run the Demonstration

This section explains how to load and run the 3DMD demonstration. It assumes that the

hardware is fully configured. The steps are listed below. Note that all interactions occur

on the Q67 PC. The M62 is only used for software development.

Precaution

The PCs must be powered up before external signals are applied to the embedded DSP

cards. This is essential in order to avoid damage to the interface hardware. Furthermore,

external signals to the embedded DSPs must be turned off before power to the PC is

shut down.
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Turn on the Hardware

- Turn on both PCs and allow to boot.

- Switch on the power supply for the Camera Interface Card and the Clock

Generator Card.

- Switch on the power for the synchronisation logic.

- Turn on the power for the 2 galvanometer controllers.

- Turn on the laser.

Initialise the DSPs

- On Q67 PC desktop, double click the boot M6x icon

- Double click the qboot Q67 icon. Type “4” in the DOS box that opens to initialise

all 4 DSPs.

- Double click Q67 JTAGdiag, to launch the JTAG diagnostic. Drag the horizontal

scroll bar and click RESET then EXIT. This initialises the JTAG debugger.

Launch the M62 Terminal emulators

- Double click UniTerminal M62_0 ‘Galvo’ icon.

- Double click UniTerminal M62_1 ‘Peak’ icon.

- Click the “Boot target DSP” button on each instance of UniTerminal.

Load the M62 DSPs

The M62 processors are loaded directly using the UniTerminal utility. Files are located

on the M62 PC and are accessible across the network. Since these are not MQX

applications, they can be loaded directly into on-chip memory and executed without the

use of the debugger and Code Composer Studio.

- On the pull-down menu, select File->Coff file->Download.

- Navigate to Network Neighbourhood->Entire Network->VIT->M62pc->C-

>Working->WaveformDemos->Demo5->Peak5->iim62->inc->z116.

- Double click Peak5.out

- Alternatively, once a path has been selected, simply clicking the “Re-execute Coff

File” button will reload and start the application immediately.

- The file loads and runs. The message “Peak5” followed by some debug

information should appear on the terminal emulator.

- Similarly, navigate to the Galvo5 directory and double click Galvo5.out

- The file loads and runs. The message “Galvo5” followed by some debug

information should appear.



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 42

Load the Visual Basic User Interface Application

- Double click the VisualBasic6 icon to start Visual Basic.

- Select the “motionb0 project”

- Minimise the window

Load CCS

Note: if at anytime CCS fails to boot or hangs during bootup, abort the application,

reboot the Q67 DSP by double clicking qboot Q67 as described above and reboot the

JTAG debugger by clicking Q67 JTAGdiag and clicking “Reset” as described above.

- Double click the CCStudio icon.

- 4 windows should open: the “Parallel Debug Manager” and 3 debug windows,

one for each DSP that is used.

Load the Q67 DSPs

Loading must be done via CCS.

- From a debug window, use the pull-down menu to select:

GEL -> My Functions -> Load

- Click to download that processor.

- Repeat for the remaining 2 processors.

If at anytime the system hangs or reports an error, terminate CCS and repeat the

instructions above (under “Load CCS”) to reboot the DSP tools.

Start the Application

- In the “Parallel Debug Manager”, click “Run”.

- Maximise the Visual Basic window and click the run icon.

Run the Application

Once launched, the user interface application presents a window labelled “Waveform

Controller”.  This is the main window for the user interface.

- Click the “Start Target” command button and wait for the “Waveform controller

ready” message to appear in the “Target Response” display box.

- Click “Init Target”. The command buttons in the “Wave Generator” frame should

become active in addition to the remaining buttons in the “Main” frame.
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- Click “Go” to start the demo and “Stop” to terminate it.

Once the system is running, the laser pattern should be projected against a white

background set about 45 cm in front of the head. Place a small white target in front of the

background and move it through the scanned pattern. The large display box in the user

interface will show the position of the object as it moves about, Fig. 20. Beside this box,

a narrow vertical display box shows the magnitude of the movement (higher is faster).

Note that if the system were calibrated, quantitative values of range and position could be

obtained.

Move the entire white background object back and forth and note that the entire scan

pattern is visible in the display window.

If at anytime the system hangs, Visual Basic will have to be terminated by typing the

Ctrl/Alt/Del key combination and closing the application. CCS should be closed down,

Figure 20. 3DMD Capturing the Motion of a Small Object.

The position of an object is displayed dynamically as it moves about within the field-of-view of the

scanner.

and all M62 processors reset and reloaded. Q67 and JTAG interface should be rebooted

and the entire process repeated. These development tools have always been very fragile.
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Note that the M62 applications can be quickly reloaded by clicking the “lightening bolt”

button on the toolbar.

8. Results

This section presents some early performance results for 3DMD. The principal factor that

limits system performance is the sample rate of the prototype scanner. It generates range

samples at a rate of 25.6 µs per point, or at about 39 kHz. The length of each scan line

therefore determines the update rate of the motion detector. For example, the duration of

a scan ‘line’, i.e. a single sweep of the scanning waveform, consisting of 2048 points is

52.4 ms which corresponds to a motion detection rate of 19 Hz. Similarly, a 512 point

scan line will permit a motion detection rate of 76.3 Hz. These are examples of the actual

performance of the motion detector. A secondary performance factor is the display rate of

the user interface. The update rate of the motion detector is independent of the data

display rate. We have not attempted to measure the performance of the display system,

but we estimate an update rate of about 5 – 10 Hz.

Spatial volume sampling density is directly related to the frequency of the scanning

waveform. For the prototype scanner, a number of factors limit the operating volume of

the motion detector. These factors include the galvanometer bandwidth, mirror inertia,

the optical field-of-view and the laser power. Driving the scanner at a lower scanning

frequency (smaller number of cycles in the Lissajous pattern) produces a larger scanning

cross-section. Table I demonstrates the relationship between scanning waveforms and the

resulting maximum scanning volume. It is possible to circumvent this frequency response

limitation by augmenting the drive amplitude of the Lissajous patterns (section 3.2).

Sample results are plotted in Fig. 21.
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3 2 5 13.5 25.5 344.25 8606.25

4 3 7 9.8 25 245 6125

5 4 9 7.2 20.6 148.32 3708

6 5 11 5.3 20 106 2650

Table 1 3D Motion Detector Maximum Scanning Volume

The volume scanned by the prototype motion detector is affected by the bandwidth of the scanning

galvanometers. For Lissajous scanning waveforms, as the number of cycles in a scan pattern increases (Col.

3), the bandwidth effects become apparent. This is especially noticeable in the faster X-axis (Col. 4). In its

current configuration, the scanner can obtain range measurements from about 30 to 55 cm. The Active

Volume (Col. 7) is determined by multiplying the scan cross-sectional area at mid-range (Col. 6), by the

depth-of-field of the sensor, 25 cm. A 2048-point scan line operating at a 19 Hz repetition rate was used for

these measurements.
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Jitter

The exact relationship between the CCD sampling process and the galvo position control

process is determined largely by the software behaviour of the DSPs and especially by

the interrupt performance of the galvo control DSP. This relationship is fundamental;

large variations can lead to positional uncertainty that compromises system accuracy.

For the prototype system, we have measured the jitter in waveform generation to be about

±220 ns. Since range samples are generated at a fixed rate of 25.6 µs, this positional

uncertainty corresponds to about ± 0.22/25.6 = ± 1/116 of a voxel. This level of jitter is

well below the system noise level and can be safely ignored.

Figure 21. Maximum Scanning Volume of the 3D Motion Detector.

Total Cycles is the total number of cycles in the Lissajous Scanning Waveform and illustrates the effect of

limitations in galvanometer bandwidth. The data presented here is listed in Table I.

9. Conclusions

This report has described the development of an experimental motion detector based on a

high precision 3D auto-synchronised laser range scanner. With the current optical head

we used, the prototype system can scan a maximum volume of about 9000 cm
3
. Hovever
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other prototypes of this same optical principle can be used to expand the measurement

volume to several m
3
.

A compromise exists between maximum scanning volume, scanning density and

scanning speed. This is due largely to the inertia of the galvanometer/mirror scanning

devices. Large scanning volumes usually require slower galvanometer scan rates which

can be obtained using either small cycle Lissajous cycles (e.g. 3:2), or a higher point

density per scan. Maximum scanning speed is determined by the line rate of the scanner

that is dependent on the number of points per scan line.

For example, a 19 Hz repetition rate can be achieved using a 2048-point scan line or a 9.5

Hz repitition rate can be obtained with a 4096-point scan line. In the later case, a higher

density Lissajous pattern (e.g. 8:7) can be used. When calibrated, 3DMD could perform

quantitative motion measurements.

3DMD is based on the MDSP system architecture. This architecture supports the

development of extendible real-time systems through a combination of hardware and

software modularity.

Commercial DSP hardware components and a commercial real-time operating system

were used in the development of 3DMD. This project relied heavily on newly released

hardware based on early releases of commercial DSP chips. System development was

affected by problems that can be traced to the unproven state of these products. This

included faulty hardware, limitations in processor and/or board functionality and major

errors in runtime support libraries. Identifying and correcting many of these problems

was expensive.
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11. Appendix

The Appendix is divided into four sections:

A. Listings of DSP software that runs under MQX,

B. Listings of Peak DSP and Galvo DSP stand-alone software,

C. Listings of user interface software written in Visual Basic, and

D. Design note discussing the installation and initial port of MQX to Q67 and M62 DSP

platforms.
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Appendix A. Code Listings of Real-time DSP Software.

The 3DMD application is distributed across 3 DSPs on a Q67 board and 2 additional

DSPs on M62 cards. Appendix A lists the Q67 software. It is composed of 3 executable

images called demo0A, demo0B and demo0C. The listings for each processor begin with

its “selector” file (code67A.c, code67B.c and code67C.c) that identifies all source files to

be compiled into that executable image. Following the selector files for processors B and

C, we list only the source files that have not already appeared. Only application “include”

files that we have developed are presented here, MQX and libraries provided by the

board manufacturer are proprietary. At the end, we list the linker command file that

specifies the memory map for the DSPs and the “*.mki make include files” which are

used by CodeWright to automatically generate the “makefiles”.
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code67A.c

/ *  IIQ6 7  in clu de s                                 * /

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ s td io .h "

/ *  MQX in clu de s  * /

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ fio .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m e s s a ge .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ 3 2 0 6 0 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx_ prv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc_ p rv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipc_ p rv2 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipcfifo1 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ b s p .h "

/ *  a pp lica t ion  in clu de s  * /

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m ode fs .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m otyps .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ h a rdwa re .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ m boxpu t .c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ m boxge t . c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ m boxprin t f. c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ m boxs ca n f.c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m o0 A.c"

# in clu de  “c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ d is p la yd rive r.c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ m boxd is p la yda t . c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ u s e r. c"

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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demodefs.h

# ifn de f   _ de m o_ de fs _ h _

# de fin e    _ de m o_ de fs _ h _

# de fin e  fu ll_ ve rs ion  0 / /  # ifde f u s e d  for e a rly de ve lopm e n t

/ *  Globa l in d icie s :  t a s k t e m p la te  in de cie s .  * /

# de fin e  IPC_ TTN 1 0

# de fin e  US ER_ INTERFACE_ TAS K     1 1

# de fin e  GALVO_ CONTROL_ TAS K 1 5

# de fin e  PEAK_ DATA_ TAS K 2 0

# de fin e  FILE_ HANDLER_ TAS K 2 5

# de fin e  GALVO_ DATA_ TAS K 3 0

# de fin e  MOTION_ DETECT_ TAS K 3 5

# de fin e  DIS PLAY_ DRIVER_ TAS K 4 0

/ *  Qu e u e s  -  < # 1  -  7  a re  re s e rve d>  * /

# de fin e  US ER_ INTERFACE_ Q 4 0

# de fin e  GALVO_ CONTROL_ Q 4 1

# de fin e  GALVO_ DATA_ Q 4 2

# de fin e  PEAK_ DATA_ Q 4 3

# de fin e  FILE_ HANDLER_ Q 4 4

# de fin e  PEAK_ NOTIFIER_ S YS _ Q 4 5

# de fin e  MOTION_ DETECT_ Q 4 6

# de fin e  DIS PLAY_ DRIVER_ Q 4 7

# de fin e  MOTION_ DETECT_ 2 _ Q 4 8

# de fin e  GALVO_ NOTIFIER_ S YS _ Q 4 9

/ *  In te rp roce s s or m e s s a ge  qu e u e s  * /

/ *  Q6 7  FIFOLin ks  -  Boa rd  1  * /

/ /  ProcA

# de fin e FLINK1 _ A_ B_ Q 1 0

# de fin e FLINK1 _ A_ C_ Q 1 1

# de fin e FLINK1 _ A_ D_ Q 1 2

/ /  ProcB

# de fin e FLINK1 _ B_ A_ Q 1 3

# de fin e FLINK1 _ B_ C_ Q 1 4

# de fin e FLINK1 _ B_ D_ Q 1 5

/ /  ProcC

# de fin e FLINK1 _ C_ A_ Q 1 6

# de fin e FLINK1 _ C_ B_ Q 1 7

# de fin e FLINK1 _ C_ D_ Q 1 8

/ /  ProcD

# de fin e FLINK1 _ D_ A_ Q 1 9

# de fin e FLINK1 _ D_ B_ Q 2 0

# de fin e FLINK1 _ D_ C_ Q 2 1

/ *  Q6 7  FIFOLin ks  -  Boa rd  2  ( fu tu re  e xpa n s ion )  * /

/ /  ProcA

# de fin e FLINK2 _ A_ B_ Q 2 2

# de fin e FLINK2 _ A_ C_ Q 2 3

# de fin e FLINK2 _ A_ D_ Q 2 4

/ /  ProcB

# de fin e FLINK2 _ B_ A_ Q 2 5

# de fin e FLINK2 _ B_ C_ Q 2 6

# de fin e FLINK2 _ B_ D_ Q 2 7

/ /  ProcC

# de fin e FLINK2 _ C_ A_ Q 2 8

# de fin e FLINK2 _ C_ B_ Q 2 9

# de fin e FLINK2 _ C_ D_ Q 3 0

/ /  ProcD

# de fin e FLINK2 _ D_ A_ Q 3 1

# de fin e FLINK2 _ D_ B_ Q 3 2

# de fin e FLINK2 _ D_ C_ Q 3 3
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demodefs.h continued

/ *  Proce s s or n u m be rs  * /

/ *  Q6 7  Boa rd  1  * /

# de fin e  Q6 7 _ 1 A_ ID         1

# de fin e  Q6 7 _ 1 B_ ID 2

# de fin e  Q6 7 _ 1 C_ ID 3

# de fin e  Q6 7 _ 1 D_ ID 4

/ *  Q6 7  Boa rd  2  ( fu tu re  e xpa n s ion )  * /

# de fin e  Q6 7 _ 2 A_ ID 5

# de fin e  Q6 7 _ 2 B_ ID 6

# de fin e  Q6 7 _ 2 C_ ID 7

# de fin e  Q6 7 _ 2 D_ ID 8

/ *  M6 2  Boa rds  (NOT REQUIRED)  * /

# de fin e  M6 2 _ 1 _ ID 1 0 1 / /  ga lvo  p roce s s or

# de fin e  M6 2 _ 2 _ ID 1 0 2 / /  fu tu re  e xpa n s ion

/ *  m is c * /

# de fin e  On _ Th is _ Proce s s or 0

# de fin e  MAX_ BUFFERS 1 6

/ *  DMA re la te d  * /

# de fin e  DMA_ CH_ 3 3  / /  DMA ch a n n e l for  FIFOPort  a cce s s

# de fin e  BLOCK 1

# de fin e  NO_ BLOCK 0

/ *  Ga lvo com m a n d  type s  * /

# de fin e  INIT_ GALVO 0 x1 1 2 2

# de fin e  S TOP_ GALVO 0 x1 0 1 0

# de fin e  S TART_ GALVO 0 x2 0 2 0

# de fin e  DEFINE_ WAVE 0 x3 0 3 0

# de fin e  NEW_ AMP 0 x4 0 4 0

# de fin e  NEW_ PHAS E 0 x5 0 5 0

# de fin e  NEW_ OFFS ET 0 x6 0 6 0

# de fin e  CHANGE_ WAVEFORM 0 x7 0 7 0

# de fin e  TES T_ CAS E 0 x1 0 8 0

# de fin e  PRINT_ VALUES 0 x1 0 9 0

/ *  Ga lvo m is c * /

# de fin e  GALVO_ ACK 0 x4 0 4 0

# de fin e  GALVO_ OK 0 x1 1 1 1

# de fin e  BAD_ GALVO_ RES PONS E 0 x2 2 2 2

# de fin e  NO_ GALVO_ RES PONS E 0 x3 3 3 3

# de fin e  GALVO_ NOT_ READY 0 x4 4 4 4

/ /  Wa ve form  type s

# de fin e  COS 0

# de fin e  S AWTOOTH 1

# de fin e  UNDEFINED 2

/ /  Wa ve form  m is c

# de fin e  MAX_ NUM_ WAVEFORMS 1 6

# de fin e  MAX_ AXES 2

# de fin e  MAX_ VOXELS _ PER_ LINE 0 x1 0 0 0  / /  4 0 9 6  voxe ls / lin e  m a x.

# de fin e  X_ AXIS 0

# de fin e  Y_ AXIS 1

/ *  Ga lvo ru n  m ode  * /

# de fin e  CONTINUOUS _ MODE 0

# de fin e  IMAGE_ MODE 0 x1
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demodefs.h continued

/ *  Pe a k com m a n ds  * /

# de fin e  S TART_ PEAK 0 x5 0 5 0

# de fin e  RQS T_ LINE 0 x6 0 6 0

/ *  Pe a k m is c.  * /

# de fin e  INIT_ FPORT 0 x5 5 5 5

# de fin e  PEAK_ READY 0 x1 0 1 0

/ *  No.  of Pe a ks  to  De te ct ,  for  colou r s ys te m s  * /

# de fin e  NUMBER_ OF_ PEAKS 0 x1

/ *  Pe a k Bu ffe r  in form a t ion  * /

# de fin e  PEAK_ BUFFER_ S IZE 0 x0 0 8 0 0 0 0 0 / /  8  Mbyte s  =  2 Mpe a ks  (@4  byte s / pe a k)

# de fin e  MAX_ NUM_ OF_ VOXELS PEAK_ BUFFER_ S IZE /  (4  *  NUMBER_ OF_ PEAKS )  / /  (@ 4  byte s / pe a k)

/ *  Mot ion  de te ctor in form a t ion  * /

# de fin e  MAX_ CHANGED_ VOXELS _ PER_ LINE 0 x1 0 0 0 / /  lim it s  m e s s a ge  s ize

# de fin e  MOTION_ K_ FACTOR 0 .2 / /  filt e r  con s ta n t

# de fin e  MOTION_ DIFF_ THRES HOLD 3  / /  (CCD p ixe ls )

# de fin e  MOTION_ DIR_ POS 0 x0

# de fin e  MOTION_ DIR_ NEG 0 x1

# de fin e  MOTION_ DIR_ BOTH 0 x2

/ *  Dis p la y Drive r m e s s a ge  type s  * /

# de fin e  MOTION 0 x1 1

# de fin e  GALVO 0 x2 2

/ *  FIFOPort  in form a t ion  * /

# de fin e  FIFOPORT_ BUFFER_ S IZE 0 x2 0 0

/ *  Ga lvo bu ffe r  in form a t ion  * /

# de fin e  MAX_ BUFFERED_ LINES 1 6 / /  n u m  lin e s  bu ffe re d  ( for  ga lvo  pos it ion )

# de fin e  S AMPLES _ PER_ PACKET FIFOPORT_ BUFFER_ S IZE/ (2  *  2 )   / /  h a lf bu ffe r ,  2  in t_ 1 6 s  pe r s a m ple

/ *  File  h a n d le r  m e s s a ge  type s  * /

# de fin e  OPEN_ FILE 0 x0

# de fin e  WRITE_ DATA 0 x1

# de fin e  CLOS E_ ALL_ FILES 0 x2

/ *  File  h a n d le r  da ta  type s  * /

# de fin e  POS ITION 0 x0

# de fin e  INTENS ITY 0 x1

/ *  file  s t a tu s  * /

# de fin e  FILES _ OPEN 0 x1

# de fin e  FILES _ CLOS ED 0 x0

/ *  Ut ility m e s s a ge  Da ta  type s  * /

# de fin e  NO_ WRITE 0 x1

# de fin e  OPEN_ FAIL 0 x2

/ *  Dis p la y d rive r t a s k m e s s a ge  type s  * /

# de fin e  RQS T_ NEXT_ DATA 0 x1

/ *  Ma ilbox com m u n ica t ion s :  Com m a n ds ,  Hos t  to  Ta rge t  * /

# de fin e  WVFRM_ S HOW_ PINS 1

# de fin e  WVFRM_ S HOW_ PARAMS 2

# de fin e  WVFRM_ DEFINE 3

# de fin e  WVFRM_ EDIT 4

# de fin e  WVFRM_ S ELECT 5

# de fin e  WVFRM_ TES T_ COMM 6

# de fin e  WVFRM_ GO 7

# de fin e  WVFRM_ S TOP 8
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demodefs.h continued

# de fin e  WVFRM_ QUIT 9

# de fin e  LAUNCH_ TARGET 0 xa

# de fin e  WVFRM_ MOTION_ PARAMS 0 xb

/ *  wa ve form  e d it in g  com m a n ds  * /

# de fin e  WVFRM_ EDIT_ AMPLITUDE 1

# de fin e  WVFRM_ EDIT_ OFFS ET 2

# de fin e  WVFRM_ EDIT_ PHAS E 3

/ *  Ma ilbox com m u n ica t ion s :  Com m a n d  re s pon s e s ,  Ta rge t  to  Hos t  * /

# de fin e  CMD_ OK 0

# de fin e  CMD_ REJECTED 1

# de fin e  CMD_ UNKNOWN 2

/ *  Ma ilbox com m u n ica t ion s :  Da ta  type s  for  m u lt ip le xin g .  * /

# de fin e  S TRING 0

# de fin e  GRAPHIC_ POINT 1

# de fin e  GRAPHIC_ LINE 2

# de fin e  GRAPHIC_ CIRCLE 3

/ *  tbd  * /

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 54

demotyps.h

# ifn de f   _ de m o_ typs _ h _

# de fin e    _ de m o_ typs _ h _

type de f vola t ile  s t ru ct  s ca n _ in fo_ s t ru ct

{

u in t_ 3 2 WAVE_ TYPE; / /  cos ,  s a wtooth

floa t AMP; / /  a m p litu de  in  volt s

floa t OFFS ET; / /  offs e t  in  volt s

floa t PHAS E; / /  ra d ia n s

floa t PHAS E_ CORRECTION;  / /  ra d ia n s

u in t_ 1 6 VOXELS _ PER_ LINE;

u in t_ 1 6 CYCLES ; / /  cycle s  pe r lin e  ( lis s a jou s )

u in t_ 1 6 RAS TER_ INC; / /  in cr  for  th is  a xis ,  t r igge re d  by o th e r a xis

u in t_ 1 6 RES ERVED; / /  for  qu a dbyte  a lign m e n t

}  S CAN_ INFO_ S TRUCT,  *  S CAN_ INFO_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct  wa ve form _ de fin e _ s t ru ct

{

S CAN_ INFO_ S TRUCTS CAN_ INFO_ X; / /  x-a xis  wa ve form

S CAN_ INFO_ S TRUCTS CAN_ INFO_ Y; / /  y-a xis  wa ve form

}  WAVEFORM_ DEFINE_ S TRUCT,  *  WAVEFORM_ DEFINE_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct  ga lvo_ cm d_ m e s s a ge

{

MES S AGE_ HEADER_ S TRUCT HEADER;

   u in t_ 1 6 GALVO_ CMD;

u in t_ 1 6 WAVE_ INDEX;

WAVEFORM_ DEFINE_ S TRUCT WAVEFORM_ DEF;

}  GALVO_ CMD_ MES S AGE_ S TRUCT,  *  GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR;

/ /  u s e d  for low- le ve l fifoport  com m a n d  t ra n s fe rs  to  ga lvo  p roce s s or

type de f vola t ile  s t ru ct  ga lvo_ cm d_ t ra n s fe r_ s t ru ct

{

u in t_ 1 6 GALVO_ CMD;  / /  fixe d  s in g le  t ra n s fe rs

}  GALVO_ CMD_ TRANS FER_ S TRUCT,  *  GALVO_ CMD_ TRANS FER_ S TRUCT_ PTR;

/ /  u s e d  for low- le ve l wa ve form  de fin it ion  t ra n s fe rs  to  ga lvo  p roce s s or

type de f vola t ile  s t ru ct  ga lvo_ wa ve form _ t ra n s fe r_ s t ru ct

{

u in t_ 1 6 GALVO_ CMD;  / /  lon g  t ra n s fe rs

u in t_ 1 6 WAVE_ INDEX;

u in t_ 1 6 TRANS FER_ S IZE;

u in t_ 1 6 RES ERVED;   / /  for  a lign m e n t

WAVEFORM_ DEFINE_ S TRUCT WAVEFORM_ DEF;

}  GALVO_ WAVEFORM_ TRANS FER_ S TRUCT,  *  GALVO_ WAVEFORM_ TRANS FER_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct  wa ve form _ m a s te r_ s t ru ct

{

u in t_ 1 6 WAVE_ INDEX;

u in t_ 1 6 RES ERVED;

WAVEFORM_ DEFINE_ S TRUCT WAVEFORM[MAX_ NUM_ WAVEFORMS ] ;

}  WAVEFORM_ MAS TER_ S TRUCT,  *  WAVEFORM_ MAS TER_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct  pe a k_ cm d_ m e s s a ge

{

MES S AGE_ HEADER_ S TRUCT  HEADER;

u in t_ 3 2    CMD;

   u in t_ 3 2 VOXELS _ PER_ LINE;
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demotyps.h continued

u in t_ 3 2 LINE_ NUM;

u in t_ 3 2 MOTION_ DIRECTION;

floa t MOTION_ FILTER_ CONS TANT;

u in t_ 3 2 MOTION_ DETECT_ THRES HOLD;

}  PEAK_ CMD_ MES S AGE,  *  PEAK_ CMD_ MES S AGE_ PTR;

type de f vola t ile  s t ru ct  u t ility_ m e s s a ge

{

MES S AGE_ HEADER_ S TRUCT HEADER;

u in t_ 3 2 DATA;

}  UTILITY_ MES S AGE,  * UTILITY_ MES S AGE_ PTR;

type de f s t ru ct  pe a k_ da ta

{

u in t_ 1 6 PEAK_ POS N;

u in t_ 1 6 PEAK_ INT;

}  PEAK_ DATA,  *  PEAK_ DATA_ PTR;

type de f s t ru ct  voxe l_ da t

{

PEAK_ DATA VOXEL[NUMBER_ OF_ PEAKS ] ;

}  VOXEL_ DATA,  *  VOXEL_ DATA_ PTR;

type de f u n ion

{

u in t_ 1 6 ALL_ BUFF[PEAK_ BUFFER_ S IZE/ 2 ] ;

VOXEL_ DATA VOXEL_ BUFF[MAX_ NUM_ OF_ VOXELS ] ;

}  PEAK_ DATA_ BUFFER,  *  PEAK_ DATA_ BUFFER_ PTR;

type de f vola t ile  s t ru ct  in fo_ s t ru ct

{

u in t_ 3 2 MODE; / /  im a ge / con t in u ou s

u in t_ 3 2 VOXEL_ CNTR;

u in t_ 3 2 VOXELS _ PER_ LINE;

u in t_ 3 2 TOTAL_ VOXELS ;

u in t_ 3 2 LINE_ NUM;

u in t_ 3 2 COLD_ S TART;

u in t_ 3 2 WARM_ S TART;

u in t_ 3 2 FIRS T_ PAS S ;

u in t_ 3 2 MOTION_ DIRECTION; / /  pos / n e g / both

floa t MOTION_ FILTER_ CONS TANT; / /  'k '

u in t_ 3 2 MOTION_ DETECT_ THRES HOLD;

u in t_ 1 6  * BUFFER_ PTR;

u in t_ 1 6  * REF_ BUFFER_ PTR;

}  PEAK_ DATA_ INFO_ S TRUCT,  *  PEAK_ DATA_ INFO_ S TRUCT_ PTR;

/ /  s t ru ct  con ta in s  MAX_ BUFFERED_ LINES ,  e a ch  of m a x le n g th  MAX_ VOXELS _ PER_ LINE

/ /  da ta  a re  in te rle a ve d  a s  in t_ 1 6 s .

type de f u n ion  ga lvo_ pos it ion

{

in t_ 3 2 vola t ile BOTH;

s t ru ct

{

in t_ 3 2  vola t ile X_ GALVO_ POS N  :  1 6 ;

in t_ 3 2  vola t ile Y_ GALVO_ POS N  :  1 6 ;

}  PAIR;
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}  GALVO_ POS N_ DATA,  *  GALVO_ POS N_ DATA_ PTR;

type de f s t ru ct  ga lvo_ in te rm e d ia te _ s t ru ct

{

GALVO_ POS N_ DATA GALVO_ DATA_ ARRAY[MAX_ BUFFERED_ LINES ] [MAX_ VOXELS _ PER_ LINE] ;

}  GALVO_ INT_ S TRUCT,  *  GALVO_ INT_ S TRUCT_ PTR;

type de f s t ru ct  ga lvo_ in fo_ s t ru ct

{

u in t_ 3 2 LINE_ INDEX;

u in t_ 3 2 POINT_ INDEX;

u in t_ 3 2 VOXELS _ PER_ LINE;

GALVO_ INT_ S TRUCT_ PTR GALVO_ DATA_ PTR;

}  GALVO_ DATA_ INFO_ S TRUCT,  *  GALVO_ DATA_ INFO_ S TRUCT_ PTR;

type de f s t ru ct  file _ h a n d le r_ m e s s a ge

{

MES S AGE_ HEADER_ S TRUCT HEADER;

u in t_ 3 2 FILENAME_ POS [1 2 8 ] ;

u in t_ 3 2 FILENAME_ INT[1 2 8 ] ;

u in t_ 3 2 FILENAME_ X[1 2 8 ] ;

u in t_ 3 2 TYPE;

u in t_ 3 2 DATA_ TYPE;

u in t_ 3 2 ELEMENTS _ PER_ LINE;

u in t_ 3 2 NUM_ LINES ;

u in t_ 3 2 DECIMATION;

}  FILE_ HANDLER_ MES S AGE,  * FILE_ HANDLER_ MES S AGE_ PTR;

type de f s t ru ct  pe a k_ da ta _ rqs t_ m s g

{

MES S AGE_ HEADER_ S TRUCT HEADER;

u in t_ 3 2 TYPE;

u in t_ 3 2 LINE_ NUM;

}  PEAK_ DATA_ RQS T_ MS G,  * PEAK_ DATA_ RQS T_ MS G_ PTR;

type de f s t ru ct  pe a k_ da ta _ rp ly_ m s g

{

MES S AGE_ HEADER_ S TRUCT HEADER;

VOXEL_ DATA VOXEL_ BUFF[MAX_ VOXELS _ PER_ LINE] ;

}  PEAK_ DATA_ RPLY_ MS G,  * PEAK_ DATA_ RPLY_ MS G_ PTR;

type de f s t ru ct  lin e _ in fo_ m s g

{

MES S AGE_ HEADER_ S TRUCT HEADER;

PEAK_ DATA_ INFO_ S TRUCT_ PTR INFO_ S TRUCT_ PTR;

}  LINE_ INFO_ MS G,  * LINE_ INFO_ MS G_ PTR;

type de f s t ru ct  d is p la y_ drive r_ da ta _ s t ru ct

{

u in t_ 3 2 COUNT;

u in t_ 1 6 INDEX[MAX_ CHANGED_ VOXELS _ PER_ LINE] ;

in t_ 1 6 VALUE[MAX_ CHANGED_ VOXELS _ PER_ LINE] ;

in t_ 1 6 X_ GALVO_ POS [MAX_ CHANGED_ VOXELS _ PER_ LINE] ;

in t_ 1 6 Y_ GALVO_ POS [MAX_ CHANGED_ VOXELS _ PER_ LINE] ;

}  DIS PLAY_ DRIVER_ DATA_ S TRUCT,  * DIS PLAY_ DRIVER_ DATA_ S TRUCT_ PTR;

type de f s t ru ct  d is p la y_ drive r_ m s g

{

MES S AGE_ HEADER_ S TRUCT HEADER;

u in t_ 3 2 TYPE; / / m ot ion  or ga lvo

DIS PLAY_ DRIVER_ DATA_ S TRUCT DATA;
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}  DIS PLAY_ DRIVER_ MS G,  * DIS PLAY_ DRIVER_ MS G_ PTR;

/ *  Proto type s  * /

e xte rn  void  Us e r_ In te rfa ce _ Ta s k(u in t_ 3 2  in de x) ;

e xte rn  void  Pe a k_ Da ta _ Ta s k(u in t_ 3 2  in de x) ;

e xte rn  void  Ga lvo_ Con t ro l_ Ta s k(u in t_ 3 2  in de x) ;

e xte rn  void  Ga lvo_ Da ta _ Not ifie r(GALVO_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r) ;

e xte rn  void  Mot ion _ De te ct_ Ta s k(u in t_ 3 2  pa ra m e te r) ;

e xte rn  void  Dis p la y_ Drive r_ Ta s k(u in t_ 3 2  pa ra m e te r) ;

e xte rn  u in t_ 3 2 ch e ck_ ga lvo_ re s pon s e (void ) ;

/ /  Ma ilBox fu n ct ion s

e xte rn  u in t_ 3 2  m box_ ge t (void ) ;

e xte rn  void  m box_ pu t (u in t_ 3 2 ) ;

e xte rn  u in t_ 3 2  m box_ prin t f( ch a r * ,  . . . ) ;

e xte rn  u in t_ 3 2  m box_ d is p la y_ da ta (  DIS PLAY_ DRIVER_ DATA_ S TRUCT_ PTR ) ;

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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# ifn de f   _ h a rdwa re _ h _

# de fin e    _ h a rdwa re _ h _

# de fin e MAX_ PEAK_ DATA_ BUFF_ S IZE 0 x1 0 0 0 0

# de fin e  MAX_ PEAK_ DATA_ BUFF_ ENTRIES  MAX_ PEAK_ DATA_ BUFF_ S IZE /  4 / *  tbd  * /

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *  m box_ pu t ( )

 *

 *   FILENAME:  m boxpu t .c

 *

 *   PARAMETERS :

 * n on e

 *

 *   DES CRIPTION:

 * writ e s  a  s in g le  u in t_ 3 2  to  th e  PCI m a ilbox.

 *

 * D.Gre e n

 * 2 0 0 1 -0 7 -0 6

 *

 *   RETURNS :

 * n on e

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

void  m box_ pu t (u in t_ 3 2  va lu e )

{

/ / ch e ck s t a tu s  u s in g  b lockin g  de la y to  a llow oth e r t a s ks  to  ru n

wh ile  ( ch e ck_ ou tbox(0 )  = =  0 )  / /  wa it  wh ile  fu ll

_ t im e _ de la y(1 ) ;  / / b lock for 1  m s

writ e _ m a ilbox(va lu e ,  0 ) ;

}  / / En dbody
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *  m box_ ge t ( )

 *

 *   FILENAME:  m boxge t . c

 *

 *   PARAMETERS :

 * n on e

 *

 *   DES CRIPTION:

 * fe tch e s  a  s in g le  u in t_ 3 2  from  th e  PCI m a ilbox.

 *

 * D.Gre e n

 * 2 0 0 1 -0 7 -0 6

 *

 *   RETURNS :

 * u in t_ 3 2

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

u in t_ 3 2  m box_ ge t (void )

{

/ / ch e ck s t a tu s  u s in g  b lockin g  de la y to  a llow oth e r t a s ks  to  ru n

wh ile  ( ch e ck_ in box(0 )  = =  0 )  / /  wa it  wh ile  e m p ty

_ t im e _ de la y(1 ) ;  / / b lock for 1  m s

re tu rn ( re a d_ m a ilbox(0 ) ) ;

}  / / En dbody
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *  m box_ prin t f( )

 *

 *   FILENAME:  m boxprin t f. c

 *

 *   PARAMETERS :

 * poin te r  to  p rin t f- s tyle  form a t  s t r in g  for t ra n s fe r  to  m a ilbox

 * va ria b le  a rgu m e n t  lis t  a s  u s e d  in  p rin t f( )  fu n ct ion .

 *

 *   DES CRIPTION:

 * writ e s  a  form a t te d  s t r in g  to  m a ilbox for t ra n s fe r  to  h os t  PC

 *

 * Wh e n Wh o Wh a t

 * 2 0 0 1 -0 7 -1 1 D.G re n a m e d  from  m boxpu ts t r . c

 * 2 0 0 1 -0 8 -2 7 D.G. a dde d  TYPE fie ld  to  s u pport  m u lt ip le xin g

 * th e  m a ilbox

 *

 *

 *   RETURNS :

 * n u m be r of ch a ra cte rs  t ra n s fe rre d ,  or  0  if fa ile d .

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

u in t_ 3 2  m box_ prin t f( ch a r * form a t ,  . . . )

{

u in t_ 3 2 le n g th ;

u in t_ 3 2 i,  j;

u in t_ 3 2 te m p_ s t rin g [1 2 8 ] ;  / /  m a x s t r in g  le n g th

u in t_ 3 2 ou t_ s t r in g [1 2 8 ] ;

va _ lis t a rg_ p t r;

va _ s ta rt ( a rg_ p t r ,  form a t ) ;

/ /  bu ild  a  pa cke d  form a t te d  s t r in g  in  ' t e m p_ s t rin g '

le n g th  =  vs p rin t f( ( ch a r_ p t r)&te m p_ s t rin g ,  form a t ,  a rg_ p t r) ;

va _ e n d(a rg_ p t r) ;

if ( le n g th  = =  0 )

re tu rn (0 ) ;  / /  re tu rn  if 0  le n g th

/ /  u n pa ck th e  s t r in g  ( e a s ie r  h e re  th a n  in  Vis u a l Ba s ic)

for ( i =  0 ;  i < =  le n g th / 4 ;  i+ +  )

{

j =  i *  4 ;

ou t_ s t r in g [ j]  =  ( t e m p_ s t rin g [ i]  & 0 xff0 0 0 0 0 0 )  > >  2 4 ;

ou t_ s t r in g [ j+ 1 ]  =  ( t e m p_ s t rin g [ i]  & 0 xff0 0 0 0 )  > >  1 6 ;

ou t_ s t r in g [ j+ 2 ]  =  ( t e m p_ s t rin g [ i]  & 0 xff0 0 )  > >  8 ;

ou t_ s t r in g [ j+ 3 ]  =  ( t e m p_ s t rin g [ i]  & 0 xff) ;

}

/ / ch e ck s t a tu s  u s in g  b lockin g  de la y to  a llow oth e r t a s ks  ru n

wh ile  ( ch e ck_ ou tbox(0 )  = =  0 )  / /  wa it  wh ile  fu ll

_ t im e _ de la y(1 ) ;  / / b lock for 1  m s

/ / re m a in in g  t ra n s fe rs  don 't  de la y

/ / s e n d  le n g th  of t ra n s fe r  via  in te rru p t

m a ilbox_ in te rru p t (  le n g th  ) ;

/ /  s e n d  m e s s a ge  TYPE (S t rin g ,  g ra ph ic)

writ e _ m a ilbox(  S TRING,  0  ) ;
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/ / on e  t ra n s fe r  pe r ch a r!! n ot  e fficie n t  bu t  ok for s h ort  m e s s a ge s .

for  ( i =  0 ;  i <  le n g th ;  + + i )

writ e _ m a ilbox(  ou t_ s t r in g [ i] ,  0  ) ;

re tu rn ( le n g th ) ;

}  / / En dbody
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 * m box_ s ca n f( )

 *

 *   FILENAME:  m boxs ca n f.c

 *

 *   PARAMETERS :

 * poin te r  to  p rin t f- s tyle  form a t  s t r in g  for t ra n s fe r  from  m a ilbox

 * va ria b le  a rgu m e n t  lis t  a s  u s e d  in  s ca n f( )  fu n ct ion .

 *

 *   DES CRIPTION:

 * re a ds  a  form a t te d  s t r in g  from  m a ilbox ( t ra n s fe r  from  h os t )

 *

 * Wh e n Wh o Wh a t

 * 2 0 0 1 -0 7 -1 3 D.G firs t  ve rs ion

 *

 *   RETURNS :

 * n u m be r of con ve rs ion s  m a de  ( s u cce s s )

 * IO_ EOF i. e .  -1  ( fa ilu re )

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

in t_ 3 2 m box_ s ca n f(ch a r * form a t ,  . . . )

{ / / Body

va _ lis t a rg_ p t r;

ch a r te m p_ s t rin g [1 3 2 ] ;

u in t_ 3 2 le n g th ,  i;

u in t_ 3 2 re s u lt ;

/ /  fe t ch  s t r in g  le n g th

le n g th  =  m box_ ge t ( ) ;

/ /  in com in g  da ta  is  a n  AS CII s t r in g

/ /  fe t ch  s t r in g  ch a r by ch a r a n d  bu ild  s t r in g  bu ffe r

for ( i =  0 ;  i <  le n g th ;  i+ +  )

t e m p_ s t rin g [ i]  =  ( ch a r)m box_ ge t ( ) ;

t e m p_ s t rin g [ le n g th ]  =  ' \ 0 ' ; / /  a dd  n u ll t e rm in a t ion

/ /  do  form a t  con ve rs ion  a n d  va ria b le  a s s ign m e n t

va _ s ta rt ( a rg_ p t r ,  form a t ) ;

re s u lt  =  _ io_ s ca n lin e ( te m p_ s t rin g ,  form a t ,  a rg_ p t r) ;

va _ e n d(a rg_ p t r) ;

re tu rn  re s u lt ;

 }  / / En dbody

/ / EOF
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/ / e xte rn  void  Us e r_ In te rfa ce _ ta s k(u in t_ 3 2  pa ra m e te r) ;

TAS K_ TEMPLATE_ S TRUCT  MQX_ te m pla te _ lis t [ ]  =

{

   {  IPC_ TTN,   _ ipc_ ta s k,  IPC_ DEFAULT_ S TACK_ S IZE,  0 L,  "_ ipc_ ta s k",  MQX_ AUTO_ S TART_ TAS K, 0 L,

0 L} ,

   {  US ER_ INTERFACE_ TAS K, Us e r_ In t e rfa ce _ Ta s k,8 0 0 0 L,1 L, "Us e r",

MQX_ AUTO_ S TART_ TAS K |  MQX_ FLOATING_ POINT_ TAS K, 0 L, 0 L} ,

   {  DIS PLAY_ DRIVER_ TAS K,    Dis p la y_ Drive r_ Ta s k, 3 5 0 0 L,  2 L,  "d is p la y_ drive r",  0 ,  0 L,  0 L} ,

   {  0 L,0 L, 0 L, 0 L, 0 L, 0 L, 0 L, 0 L}

} ;

MQX_ INITIALIZATION_ S TRUCT  MQX_ in it_ s t ru ct  =

{

   / *  PROCES S OR_ NUMBER * / Q6 7 _ 1 A_ ID,

   / *  S TART_ OF_ KERNEL_ MEMORY * /   (poin te r) (0 x0 2 7 0 0 0 0 0 ) ,

   / *  END_ OF_ KERNEL_ MEMORY * /   (poin te r) (0 x0 2 ffffff) ,

   / *  INTERRUPT_ S TACK_ S IZE * /   BS P_ DEFAULT_ INTERRUPT_ S TACK_ S IZE,

   / *  TAS K_ TEMPLATE_ LIS T * /   ( poin te r)MQX_ te m pla te _ lis t ,

   / *  MQX_ HARDWARE_ INT_ LEVEL_ MAX* /  BS P_ DEFAULT_ MQX_ HARDWARE_ INTERRUPT_ LEVEL_ MAX,

   / *  MAX_ MS GPOOLS  * /   BS P_ DEFAULT_ MAX_ MS GPOOLS ,

   / *  MAX_ MS GQS  * /   BS P_ DEFAULT_ MAX_ MS GQS ,

   / *  IO_ CHANNEL * /  BS P_ DEFAULT_ IO_ CHANNEL,

   / *  IO_ OPEN_ MODE * /  BS P_ DEFAULT_ IO_ OPEN_ MODE

} ;

/ *

To a void  con fu s ion ,  p roce s s ors  a re  re fe rre d  to  a s

Q6 7 _ A_ ID e tc.  S in ce  MQX re fe rs  to  p roc1 -4

a n d  In n ova t ive  In te g ra t ion  re fe rs  to  p roc0 -3 .

* /

/ *  Off p roce s s or m e s s a ge  rou t in g  < m in ,  m a x,  qu e u e >  * /

IPC_ ROUTING_ S TRUCT _ ipc_ rou t in g_ ta b le [ ]  =

{

  { Q6 7 _ 1 B_ ID,  Q6 7 _ 1 B_ ID,  FLINK1 _ A_ B_ Q} , / *  lin ks  from  cpu _ a  to  cpu _ b  * /

  { Q6 7 _ 1 C_ ID,  Q6 7 _ 1 C_ ID,  FLINK1 _ A_ C_ Q} , / *  lin ks  from  cpu _ a  to  cpu _ c * /

  { Q6 7 _ 1 D_ ID,  Q6 7 _ 1 D_ ID,  FLINK1 _ A_ D_ Q} , / *  lin ks  from  cpu _ a  to  cpu _ d  * /

  { 0 ,0 ,0 }

} ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ A_ B =

 {

/ *  IPC on  ProcA u s e s  FIFOLin kA_ B to  Q6 7  p roce s s or B * /

/ *  DMA_ CHANNEL * / 0 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 B_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 0 x8 5 0 0 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 4 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 2 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE * / 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ MAS TER

 } ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ A_ C =

 {

/ *  IPC on  ProcA u s e s  FIFOLin kA_ C to  Q6 7  p roce s s or C * /

/ *  DMA_ CHANNEL * / 1 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 C_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 0 x8 5 0 0 ,  / /  la rge  in com in g  da ta  bu ffe r  t ra n s fe rs

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 4 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 2 ,
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/ *  IN_ BUFFERS _ MAX_ ALLOCATE * / 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ MAS TER

 } ;

/ /  CPU_ D is  n ot  u s e d  in  th is  de m o

/ /  IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ A_ D =

/ /  {

/ / / *  IPC on  ProcA u s e s  FIFOLin kA_ D to  Q6 7  p roce s s or D * /

/ / / *  DMA_ CHANNEL * / 2 ,

/ / / *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 D_ ID,

/ / / *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ / / *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ / / *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ / / *  IN_ BUFFERS _ MAX_ ALLOCATE * / 2 8 ,

/ / / *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ MAS TER

/ /

/ /  } ;

IPC_ PROTOCOL_ INIT_ S TRUCT _ ipc_ in it_ ta b le [ ]  =

{

  {  (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )_ IPC_ FIFOLINK_ ch a n n e l_ in it ,

     ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ A_ B,  "FIFOLin k_ ch a n n e l_ B",  FLINK1 _ A_ B_ Q} ,

  {  (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )_ IPC_ FIFOLINK_ ch a n n e l_ in it ,

     ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ A_ C,  "FIFOLin k_ ch a n n e l_ C",  FLINK1 _ A_ C_ Q} ,

/ / {  (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )_ IPC_ FIFOLINK_ ch a n n e l_ in it ,

/ /    ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ A_ D,  "FIFOLin k_ ch a n n e l_ D",  FLINK1 _ A_ D_ Q} ,

  { NULL,  NULL,  NULL,  0 }

} ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  1 9 9 8 -2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ *  EOF * /
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displaydriver.c

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION: Dis p la y Drive r Ta s k

 *

 * Th is  t a s k is  cre a te d  by th e  Mot ion _ De te ct_ Ta s k.

 * It  re ce ive s  m e s s a ge s  from  th e  Mot ion _ De te ct_ Ta s k

 * con ta in in g  poin t s  to  be  d is p la ye d  in  a  VB

 * p ictu re  box.

 *

 * Me s s a g in g  h a s  be e n  ch a n ge d  in  th is  ve rs ion  (2 0 0 1 -1 1 -0 7 )

 * In  th e  orig in a l ve rs ion ,  th e  d is p la y d rive r de te rm in e d  th e

 * ra te  a t  wh ich  ra n ge  a ve ra g in g  took p la ce .

 * Th e  n e w ve rs ion  ch a n ge d  th is  s o  th a t  ra n ge  da ta  a ve ra g in g

 * n ow occu rs  in  re a l- t im e .  Th e  d is p la y d rive r t a s k

 * ope ra te s  a t  it s  own  pa ce .

 *

 * Th e  a dd it ion  of ga lvo  pos it ion  da ta  re qu ire s  th a t  th e

 * d is p la y d rive r com bin e  th e  2  in com in g  da ta  s t re a m s  a n d

 * in te g ra te  th e m  in to  a  s in g le  da ta  s t ru ct .

 *

 *

 *

 *     AUTHOR: D.Gre e n

 *

 *     HIS TORY:     Firs t  Ve rs ion  2 0 0 1 - 0 8 - 2 9

 * Wh e n Wh o Wh a t

 * 2 0 0 1 -1 1 -0 7 dg ch a n ge d  m e s s a g in g  de s ign ,  S e e  a bove .

 * 2 0 0 1 -1 1 -3 0 dg a dde d  ga lvo pos it ion

 *

 *

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

/ * TAS K* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Ta s k Na m e  :  Dis p la y_ Drive r_ Ta s k

*  Com m e n ts   :

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

void  Dis p la y_ Drive r_ Ta s k

(

u in t_ 3 2  pa ra m e te r

)

{  / *  Body * /

_ qu e u e _ id d is p la y_ drive r_ q id ;

_ qu e u e _ id m ot ion _ de te ct_ q id ;

_ qu e u e _ id ga lvo_ n ot ifie r_ q id ;

u in t_ 3 2 i;

DIS PLAY_ DRIVER_ MS G_ PTR dis p la y_ drive r_ m s g_ p t r;

DIS PLAY_ DRIVER_ DATA_ S TRUCT_ PTR dis p la y_ drive r_ s t ru ct_ p t r;

_ pool_ id rqs t_ m s g_ pool_ id ;

UTILITY_ MES S AGE_ PTR rqs t_ m s g_ p t r ,  ga lvo_ pos _ rqs t_ m s g_ p t r;

u in t_ 3 2 cou n t ;
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displaydriver.c continued

/ /  ope n  d is p la y d rive r m e s s a ge  qu e u e

d is p la y_ drive r_ q id  =  _ m s gq_ ope n (  DIS PLAY_ DRIVER_ Q,  1 6 L ) ;

if (d is p la y_ drive r_ q id  = =  0 )

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll _ m s g_ ope n ( ) .  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  cre a te  m e s s a ge  pool.  u s e  s a m e  pool for  m ot ion  AND ga lvo re qu e s t  m e s s a ge s

rqs t_ m s g_ pool_ id  =  _ m s gpool_ cre a te (  s ize of(  UTILITY_ MES S AGE ) ,  1 6 L,  4 L,  0 L ) ;

if ( rq s t_ m s g_ pool_ id  = =  0 )

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gpool_ cre a te ( ) .

( code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  ge t  q id  for  m ot ion  de te ct  t a s k

m ot ion _ de te ct_ q id  =  _ m s gq_ ge t_ id (Q6 7 _ 1 C_ ID,  MOTION_ DETECT_ 2 _ Q) ;

if (m ot ion _ de te ct_ q id  = =  MS GQ_ NULL_ QUEUE_ ID)

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ ge t_ id ( ) .  (Code  0 x% x) \ n ",

 _ ta s k_ ge t_ e rror( )  ) ;

/ /  ge t  q id  for  ga lvo  da ta  n ot ifie r

ga lvo_ n ot ifie r_ q id  =  _ m s gq_ ge t_ id (Q6 7 _ 1 B_ ID,  GALVO_ NOTIFIER_ S YS _ Q) ;

if (  ga lvo_ n ot ifie r_ q id  = =  MS GQ_ NULL_ QUEUE_ ID )

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ ge t_ id ( ) .  (Code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  a lloca te  m e m ory for d is p la y_ drive r_ s t ru ct

d is p la y_ drive r_ s t ru ct_ p t r  =  _ m e m _ a lloc(  s ize of(DIS PLAY_ DRIVER_ DATA_ S TRUCT)  ) ;

if (d is p la y_ drive r_ s t ru ct_ p t r  = =  NULL)

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m e m _ a lloc( ) .  (Code  0 x% x\ n ",

_ ta s k_ ge t_ e rror( )  ) ;

wh ile (  TRUE )

{

/ /  a lloca te  m ot ion  re qu e s t  m e s s a ge

loop0 :

rq s t_ m s g_ p t r  =  _ m s g_ a lloc(  rq s t_ m s g_ pool_ id  ) ;

if ( rq s t_ m s g_ p t r  = =  NULL)

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s g_ a lloc( )  < m ot ion > .

( code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  bu ild  rq s t  m e s s a ge  for Mot ion _ De te ct_ Ta s k( )

rq s t_ m s g_ p t r-> HEADER.S IZE =  s ize of(  UTILITY_ MES S AGE ) ;

rq s t_ m s g_ p t r-> HEADER.S OURCE_ QID =  d is p la y_ drive r_ q id ;

rq s t_ m s g_ p t r-> HEADER.TARGET_ QID =  m ot ion _ de te ct_ q id ;

rq s t_ m s g_ p t r-> DATA =  RQS T_ NEXT_ DATA;

/ /  s e n d  re qu e s t  m e s s a ge  for m os t  re ce n t  MOTION da ta

if (  _ m s gq_ s e n d (  (poin te r) rq s t_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ s e n d ( ) .

(Code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  p roce s s  MOTION de te ct  m e s s a ge

d is p la y_ drive r_ m s g_ p t r  =  _ m s gq_ re ce ive (  d is p la y_ drive r_ q id ,  0  ) ;

if (d is p la y_ drive r_ m s g_ p t r-> TYPE !=  MOTION) / /  los t  s yn c

{ / /  d is ca rd  a n d  re s ta rt

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Los t  S yn c\ n ") ;

_ m s g_ fre e ( (poin te r)d is p la y_ drive r_ m s g_ p t r) ;

goto  loop0 ;

}  / / En d if

/ /  copy MOTION m e s s a ge  to  s t ru ct

cou n t  =  d is p la y_ drive r_ m s g_ p t r-> DATA.COUNT;

d is p la y_ drive r_ s t ru ct_ p t r-> COUNT =  cou n t ;
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displaydriver.c continued

for  ( i =  0 ;  i <  cou n t ;  + + i )

{

   d is p la y_ drive r_ s t ru ct_ p t r-> INDEX[ i]  =  d is p la y_ drive r_ m s g_ p t r-> DATA.INDEX[ i] ;

   d is p la y_ drive r_ s t ru ct_ p t r-> VALUE[ i]  =  d is p la y_ drive r_ m s g_ p t r-> DATA.VALUE[ i] ;

}  / / En dfor

_ m s g_ fre e (  (poin te r)d is p la y_ drive r_ m s g_ p t r  ) ;

/ /  a lloca te  ga lvo  pos it ion  re qu e s t  m e s s a ge

ga lvo_ pos _ rqs t_ m s g_ p t r  =  _ m s g_ a lloc( rq s t_ m s g_ pool_ id ) ;

if (ga lvo_ pos _ rqs t_ m s g_ p t r  = =  NULL)

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s g_ a lloc( )  < ga lvo> .

(Code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  bu ild  re qu e s t  m e s s a ge  for Ga lvo_ Da ta _ Not ifie r( )

ga lvo_ pos _ rqs t_ m s g_ p t r-> HEADER.S IZE =  s ize of(  UTILITY_ MES S AGE ) ;

ga lvo_ pos _ rqs t_ m s g_ p t r-> HEADER.S OURCE_ QID =  d is p la y_ drive r_ q id ;

ga lvo_ pos _ rqs t_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ n ot ifie r_ q id ;

ga lvo_ pos _ rqs t_ m s g_ p t r-> DATA =  RQS T_ NEXT_ DATA;

/ /  s e n d  re qu e s t  m e s s a ge  for m os t  re ce n t  GALVO da ta

if(  _ m s gq_ s e n d (  (poin te r)ga lvo_ pos _ rqs t_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ s e n d ( )  < ga lvo> .

(Code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  p roce s s  GALVO de te ct  m e s s a ge

d is p la y_ drive r_ m s g_ p t r  =  _ m s gq_ re ce ive (  d is p la y_ drive r_ q id ,  0  ) ;

if (d is p la y_ drive r_ m s g_ p t r-> TYPE !=  GALVO) / /  los t  s yn c

{ / /  d is ca rd  a n d  re s ta rt

m box_ prin t f( "Dis p la y_ Drive r_ Ta s k( ) :  Los t  S yn c\ n ") ;

_ m s g_ fre e ( (poin te r)d is p la y_ drive r_ m s g_ p t r) ;

goto  loop0 ;

}  / / En d if

/ /  a dd  GALVO pos n  in fo  to  s t ru ct

/ /  cou n t  is  s pe cifie d  by m ot ion  de te ct  t a s k,  n ot  ga lvo

/ /  Note  th a t  th e  ga lvo_ is r  t ra n s fe rs  th e  pos it ion s  of ALL poin t s .

/ /  Howe ve r on ly pos it ion s  a s s ocia te d  with  poin t s  in  m ot ion ,  i. e .

/ /  a t  d is p la y_ drive r_ s t ru ct_ p t r-> INDEX[ i]  a re  re qu ire d  ( e .g .  0 ,1 ,5 ,1 0 0 ,1 0 1  e tc. ) .

/ /  A to ta l of 'cou n t '  poin t s  s h ou ld  be  t ra n s fe rre d  a n d  d is p la ye d .

for ( i =  0 ;  i <  cou n t ;  + + i )

{

d is p la y_ drive r_ s t ru ct_ p t r-> X_ GALVO_ POS [ i]  =

d is p la y_ drive r_ m s g_ p t r-> DATA.X_ GALVO_ POS [d is p la y_ drive r_ s t ru ct_ p t r-> INDEX[ i] ] ;

 d is p la y_ drive r_ s t ru ct_ p t r-> Y_ GALVO_ POS [ i]  =

    d is p la y_ drive r_ m s g_ p t r-> DATA.Y_ GALVO_ POS [d is p la y_ drive r_ s t ru ct_ p t r-> INDEX[ i] ] ;

}  / / En dfor

_ m s g_ fre e (  (poin te r)d is p la y_ drive r_ m s g_ p t r  ) ;

/ /  t ra n s fe r  da ta  to  PC for d is p la y

m box_ d is p la y_ da ta (  d is p la y_ drive r_ s t ru ct_ p t r  ) ;

}  / / En dwh ile

}  / / En dbody
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mboxdisplaydat.c

/ *

 *

 *  m box_ d is p la y_ da ta ( )

 *

 *   FILENAME: m boxd is p la yda t . c

 *

 *   PARAMETERS : poin te r  to  d is p la y d rive r m e s s a ge  (DIS PLAY_ DRIVER_ MS G_ PTR )

 *

 *   DES CRIPTION:

 * writ e s  a  ra w da ta  to  m a ilbox for t ra n s fe r  to  h os t  PC

 *

 * Wh e n Wh o Wh a t

 * 2 0 0 1 -1 0 -0 5 D.G orig in a l ve rs ion

 * 2 0 0 1 -1 1 -2 1 DG s e n ds  0  le n g th  m e s s a ge s

 * 2 0 0 1 -1 1 -3 0 DG ch a n ge d  pa ra m e te r de cla ra t ion s

 *

 *   RETURNS :

 * n u m be r of poin t s  t ra n s fe rre d .

 *

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * /

 u in t_ 3 2  m box_ d is p la y_ da ta (  DIS PLAY_ DRIVER_ DATA_ S TRUCT_ PTR d is p la y_ drive r_ s t ru ct_ p t r  )

 {

u in t_ 3 2 i;

u in t_ 3 2 cou n t ;

cou n t  =  d is p la y_ drive r_ s t ru ct_ p t r-> COUNT;

/ /  ch e ck s t a tu s  u s in g  b lockin g  de la y to  a llow oth e r t a s ks  ru n

wh ile  ( ch e ck_ ou tbox(0 )  = =  0 ) ; / /  wa it  wh ile  fu ll

m a ilbox_ in te rru p t (  cou n t  ) ;  / /  s e n d  m e s s a ge  le n g th  (n u m be r of poin t s  to  d is p la y)

writ e _ m a ilbox(  GRAPHIC_ POINT,  0  ) ;  / /  s e n d  m e s s a ge  TYPE (S t rin g ,  g ra ph ic)

/ /  t ra n s fe r  da ta  for  d is p la y

if ( cou n t  >  0 )

{

  for  ( i =  0 ;  i <  cou n t ;  + + i )

   {

writ e _ m a ilbox(  d is p la y_ drive r_ s t ru ct_ p t r-> INDEX[ i] ,  0  ) ;

writ e _ m a ilbox(  d is p la y_ drive r_ s t ru ct_ p t r-> VALUE[ i] ,  0  ) ;

writ e _ m a ilbox(  d is p la y_ drive r_ s t ru ct_ p t r-> X_ GALVO_ POS [ i] ,  0  ) ;

writ e _ m a ilbox(  d is p la y_ drive r_ s t ru ct_ p t r-> Y_ GALVO_ POS [ i] ,  0  ) ;

   }  / / En dfor

}  / / En d if

re tu rn (cou n t ) ;

 }  / / En dbody
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user.c

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION:

 * Us e r In te rfa ce  Ta s k for Mot ion  De te ctor De m o

 * u s in g  Qu a t ro6 7 .

 *

 * De rive d  d ire ct ly from  Wa ve form Gu i\ de m o0

 *

 * Th is  de m o ru n s  with  a  GUI writ t e n  in  Vis u a l Ba s ic:

 * . . \ Mot ion De m os \ de m o0 \ VB\ m ot ion 0 .vbp

 *

 * Dire ct  a cce s s  to  In n ova t ive 's  "t e rm in a l" a pp le t  is  n ot

 * s u pporte d .  All s td io  for  cpu _ a  u s e s  th e  m a ilbox.

 * Oth e r p roce s s ors  con t in u e  to  u s e  th e  s td io  ou t  box in  CCS

 * for de bu gg in g  pu rpos e s  on ly.

 *

 * Wa ve form  ge n e ra t ion  u s e s  du a l a xis  ga lvo  con t ro l.

 *

 * IMAGE MODE a cqu is it ion s  a re  n ot  s u pporte d .

 * Lin e  a cqu is it ion s  a re  s u pporte d .

 * FILE HANDLING is  n ot  s u pporte d .

 *

 *

 *     AUTHOR: D.  Gre e n

 *

 *     HIS TORY: Orig in a l ve rs ion  de rive d  2 0 0 1 -0 4 -2 5

 * ve rs ion  2 0 0 1 -0 5 -1 1

 * ve rs ion  2 0 0 1 -0 5 -1 7  2 -a xis ,  m u lt ip le  wa ve form s

 * ve rs ion  2 0 0 1 -0 6 -0 8  ge n e ra lize d  wa ve form s

 *

 * ve rs ion  2 0 0 1 -0 7 -1 1  re writ t e n  for  gu i in te rfa ce

 * ve rs ion  2 0 0 1 -0 8 -2 7  ch a n ge d  for m ot ion  de te ct ion  a pp .

 * ve rs ion  2 0 0 1 -1 1 -0 8  a dde d  pa ra m e te rs  for  m ot ion  de te ct ion

 *

 * Wa ve form  Ge n e ra t ion  Ta b le

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 * Wa ve form x_ Vox_ in c y_ Vox_ in c x_ ra s te r_ in c y_ ra s te r_ in c

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 * Lis s a jou s x_ cycle s y_ cycle s 0 0

 * Ve ctor 1 1 0 0

 * Ra s te r-x 1 0 0 1

 * Ra s te r-y 0 1 1 0

 *

 * e .g .  For a  ra s te r  with  x-a xis  th e  p rim a ry ( fa s t )  a xis ,  u s e

 * x_ ra s te r_ in c =  0 ,  y_ ra s te r_ in c =  1

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

/ * TAS K* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Ta s k Na m e  :  Us e r_ In te rfa ce _ Ta s k

*  Com m e n ts   :

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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user.c continued

void  Us e r_ In te rfa ce _ Ta s k

(

u in t_ 3 2  pa ra m e te r

)

/ *

Us e r In te rfa ce  Ta s k

* /

{  / *  Body * /

u in t_ 3 2 in _ com m a n d ,  e d it_ com m a n d ;

boole a n DONE,  S CANNING,  n orm a l_ s top ;

boole a n loop ,  firs t_ pa s s ;

u in t_ 3 2 re s u lt ;

poin te r * e rror_ p t r;

poin te r * m s g_ e rror_ p t r;

floa t  con s t_ DEG_ TO_ RAD =  0 .0 1 7 4 5 3 3 ;

dou b le x_ va l,  y_ va l;

u in t_ 1 6 wa ve _ in de x;

u in t_ 3 2  x_ wa ve _ type ,  y_ wa ve _ type ;

floa t x_ a m p ,  y_ a m p;

floa t x_ offs e t ,  y_ offs e t ;

floa t x_ ph a s e ,  y_ ph a s e ;

floa t x_ ph a s e _ corre ct ion ,  y_ ph a s e _ corre ct ion ;

u in t_ 3 2 x_ vox_ pe r_ lin e ,  y_ vox_ pe r_ lin e ;

u in t_ 1 6 x_ cycle s ,  y_ cycle s ;

u in t_ 1 6 x_ ra s te r_ in c,  y_ ra s te r_ in c;

in t_ 3 2 va l;

in t_ 3 2 m ot ion _ d ire ct ion ;

floa t m ot ion _ filt e r_ con s ta n t ;

in t_ 3 2 m ot ion _ th re s h old ;

u in t_ 3 2 i;

u in t_ 1 6 k; / /  n e w wa ve  in de x

_ ta s k_ id Ga lvo_ con t ro l_ id ;  / /  Ga lvo_ da ta _ id ;

_ ta s k_ id Pe a k_ da ta _ id ;

_ qu e u e _ id ga lvo_ con t ro l_ q id ;  / / ga lvo_ da ta _ q id ;

 _ qu e u e _ id u s e r_ q id ,  pe a k_ q id ;

WAVEFORM_ MAS TER_ S TRUCT_ PTR vola t ile wa ve form _ m a s te r_ p t r;

GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR vola t ile ga lvo_ cm d_ m s g_ p t r;

UTILITY_ MES S AGE_ PTR vola t ile a ck_ m s g_ p t r ,  ga lvo_ u t ility_ m s g_ p t r;

PEAK_ CMD_ MES S AGE_ PTR vola t ile pe a k_ cm d_ m s g_ p t r;

/ /  pe rform  s ta rtu p  h a n ds h a ke  with  Hos t

in _ com m a n d  =  m box_ ge t ( ) ;

m box_ pu t (CMD_ OK) ; / /  a ll com m a n d  h a n ds h a ke s  a re  a ckn owle dge d  (p rotocol)

wh ile  ( in _ com m a n d  !=  LAUNCH_ TARGET) ; / / bu s ywa it

/ *  in it ia liza t ion  * /

n orm a l_ s top  =  TRUE;

DONE =  FALS E;

S CANNING =  FALS E;

/ /  m ot ion  de te ct ion  pa ra m e te rs

/ /  2 0 0 1 -1 1 -0 8  DG

m ot ion _ d ire ct ion  =  MOTION_ DIR_ BOTH;

m ot ion _ filt e r_ con s ta n t  =  MOTION_ K_ FACTOR;

m ot ion _ th re s h old  =  MOTION_ DIFF_ THRES HOLD;
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user.c continued

/ /  bu ild  wa ve form  m a s te r  s t ru ct ,  in it ia lize d  to  ze ro

wa ve form _ m a s te r_ p t r  =

(WAVEFORM_ MAS TER_ S TRUCT_ PTR)_ m e m _ a lloc_ ze ro( s ize of(WAVEFORM_ MAS TER_ S TRUCT)) ;

if (wa ve form _ m a s te r_ p t r  = =  NULL)

  m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) .  Error in  ca ll to  _ m e m _ a lloc_ ze ro( ) .  [ code :  0 x% x] \ n ",

_ ta s k_ ge t_ e rror( ) ) ;

/ /  De fa u lt  wa ve form  pa ra m e te rs

wa ve _ in de x =  0 ;

x_ wa ve _ type  =  COS ;

y_ wa ve _ type  =  COS ;

x_ a m p  =  2 .0 ;

y_ a m p  =  .5 ;

x_ offs e t  =  0 . ;

y_ offs e t  =  0 . ;

/ / ph a s e  in  de g re e s ,  con ve rte d  to  ra d ia n s  be fore  t ra n s fe r  to  ga lvo  t a s k.

x_ ph a s e  =  0 . ;

y_ ph a s e  =  0 . ;

x_ ph a s e _ corre ct ion  =  0 . ;

y_ ph a s e _ corre ct ion  =  0 . ;

x_ vox_ pe r_ lin e  =  5 1 2 ; / /  m u s t  be  m u lt ip le  of 1 2 8

y_ vox_ pe r_ lin e  =  x_ vox_ pe r_ lin e ;

x_ cycle s  =  2 ;

y_ cycle s  =  3 ;

x_ ra s te r_ in c =  0 ;

y_ ra s te r_ in c =  0 ;

/ /  wa ve form [0 ]  s e le cte d  a s  a ct ive  wa ve form  by de fa u lt

wa ve form _ m a s te r_ p t r-> WAVE_ INDEX =  k =  wa ve _ in de x;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.WAVE_ TYPE =  x_ wa ve _ type ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.AMP =  x_ a m p;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.PHAS E =  x_ ph a s e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.PHAS E_ CORRECTION =

x_ ph a s e _ corre ct ion ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.VOXELS _ PER_ LINE =  x_ vox_ pe r_ lin e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.CYCLES  =  x_ cycle s ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.RAS TER_ INC =  x_ ra s te r_ in c;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.WAVE_ TYPE =  y_ wa ve _ type ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.AMP =  y_ a m p;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.PHAS E =  y_ ph a s e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.PHAS E_ CORRECTION =

y_ ph a s e _ corre ct ion ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE =  y_ vox_ pe r_ lin e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.CYCLES  =  y_ cycle s ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.RAS TER_ INC =  y_ ra s te r_ in c;

/ /  m a rk a ll o th e r wa ve form s  'u n de fin e d '

for  ( i =  1 ;  i <  MAX_ NUM_ WAVEFORMS ;  + + i )

{

wa ve form _ m a s te r_ p t r-> WAVEFORM[i] .S CAN_ INFO_ X.WAVE_ TYPE =  UNDEFINED;

wa ve form _ m a s te r_ p t r-> WAVEFORM[i] .S CAN_ INFO_ Y.WAVE_ TYPE =  UNDEFINED;

}

/ /  1 s  s t a rtu p  de la y to  a llow oth e r p roce s s ors  to  in it ia lize .

_ t im e _ de la y(  1 0 0 0  ) ;
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user.c continued

/ *  cre a te  m e s s a ge  pool -  for  ga lvo  com m a n d  m e s s a ge s  * /

if (  _ m s gpool_ cre a te _ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT) ,  MAX_ BUFFERS ,  0 ,  0  )  = =  FALS E )

{

 m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

_ m qx_ e xit (0 ) ;

}  / *  En d if * /

/ *  cre a te  m e s s a ge  pool -  for  Pe a k_ Da ta _ Ta s k m e s s a ge s  * /

if (  _ m s gpool_ cre a te _ s ys te m (

(u in t_ 1 6 ) s ize of(PEAK_ CMD_ MES S AGE) ,  MAX_ BUFFERS ,  0 ,  0  )  = =  FALS E )

  {

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

_ m qx_ e xit (0 ) ;

}  / *  En d if * /

/ *  ope n  qu e u e  * /

if (  _ m s gq_ ope n (US ER_ INTERFACE_ Q,  0 )  = =  0  )

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ ope n ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

_ m qx_ e xit (0 ) ;

}

/ *  ge t  q id s  * /

u s e r_ q id  =  _ m s gq_ ge t_ id (  Q6 7 _ 1 A_ ID,  US ER_ INTERFACE_ Q ) ;

ga lvo_ con t ro l_ q id  =  _ m s gq_ ge t_ id (Q6 7 _ 1 B_ ID,  GALVO_ CONTROL_ Q) ;

pe a k_ q id  =  _ m s gq_ ge t_ id (Q6 7 _ 1 C_ ID,  PEAK_ DATA_ Q) ;

if (  u s e r_ q id  = =  0  | |  g a lvo_ con t ro l_ q id  = =  0  | |  p e a k_ q id  = =  0  )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( )  e rror:  _ m s gq_ ge t_ id ( )  re tu rn s  '0 ' . \ n ") ;

/ *  cre a te  a n d  s t a rt  u p  Pe a k_ Da ta _ Ta s k * /

 Pe a k_ da ta _ id  =  _ ta s k_ cre a te (  Q6 7 _ 1 C_ ID,  PEAK_ DATA_ TAS K,  0  ) ;

 if (  Pe a k_ da ta _ id  = =  MQX_ NULL_ TAS K_ ID )

 m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ ta s k_ cre a te (PEAK_ DATA_ TAS K)  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ *  cre a te  Ga lvo_ Con t ro l_ Ta s k * /

Ga lvo_ con t ro l_ id  =  _ ta s k_ cre a te (  Q6 7 _ 1 B_ ID,  GALVO_ CONTROL_ TAS K,  0  ) ;

if (  Ga lvo_ con t ro l_ id  = =  MQX_ NULL_ TAS K_ ID )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ ta s k_ cre a te (GALVO_ CONTROL_ TAS K)  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

m box_ prin t f( "In it ia lizin g . . .  Do n ot  click 'In it '  u n t il Wa ve form  con t ro lle r  is  re a dy. \ n ") ;

_ t im e _ de la y(  8 0 0 0  ) ;  / /  wa it  8 s  for  CCS  to  in it ia lize

m box_ prin t f( "Abou t  to  in it ia lize  Ga lvo con t ro lle r . \ n ") ;

/ /  in it ia lize  Ga lvo

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

/ *  p re pa re  in it ia liza t ion  m e s s a ge  for GALVO_ CONTROL_ TAS K * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =  (_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;
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user.c continued

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  INIT_ GALVO;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ con t ro l_ ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

/ /  de fin e  de fa u lt  wa ve form  (0 )

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

/ /  p re pa re  in it ia liza t ion  m e s s a ge  for GALVO_ CONTROL_ TAS K

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =  (_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  DEFINE_ WAVE;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.WAVE_ TYPE =  x_ wa ve _ type ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP =  x_ a m p;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E =  x_ ph a s e  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E_ CORRECTION =

x_ ph a s e _ corre ct ion  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.VOXELS _ PER_ LINE =  x_ vox_ pe r_ lin e ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.CYCLES  =  x_ cycle s ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.RAS TER_ INC =  x_ ra s te r_ in c;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.WAVE_ TYPE =  y_ wa ve _ type ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP =  y_ a m p;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E =  y_ ph a s e  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E_ CORRECTION =

y_ ph a s e _ corre ct ion  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.VOXELS _ PER_ LINE =  y_ vox_ pe r_ lin e ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.CYCLES  =  y_ cycle s ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.RAS TER_ INC =  y_ ra s te r_ in c;

/ /  s e n d  de fa u lt  wa ve form  de fin it ion  to  th e  Ga lvo_ Con t ro l_ Ta s k

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ /  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k
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user.c continued

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

m box_ prin t f( "\ n Wa ve form  con t ro lle r  re a dy. \ n ") ;

wh ile (  !DONE )

{

/ /  ch e ck for s t a ck ove rru n

if (  _ ta s k_ ch e ck_ s ta ck( )  )

{

m box_ prin t f( "Fa ta l Error in  Us e r In te rfa ce  Ta s k.  S ta ck ove rflow de te cte d . \ n

Prog ra m  is  t e rm in a t in g . \ n ") ;

_ m qx_ e xit (0 ) ;

}

/ /  t e s t  m e m ory

if ( re s u lt  =  _ m e m _ te s t ( )  !=  MQX_ OK)

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( )  m e m ory e rror [ code  0 x% x] . \ n ",  re s u lt ) ;

/ /  t e s t  m e s s a ge  pools

if ( re s u lt  =  _ m s gpool_ te s t ( e rror_ p t r ,  m s g_ e rror_ p t r)  !=  MQX_ OK)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( )  m s gpool e rror [ code  0 x% x] . \ n ",  re s u lt ) ;

m box_ prin t f( "Ba d  Me s s a ge  pool:  0 x% x\ n ",  e rror_ p t r) ;

m box_ prin t f( "Ba d  m e s s a ge :  0 x% x\ n ",  m s g_ e rror_ p t r) ;

}

/ /  t e s t  m e s s a ge  qu e u e s

if ( re s u lt  =  _ m s gq_ te s t (  e rror_ p t r ,  m s g_ e rror_ p t r)  !=  MQX_ OK)

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( )  m s g_ qu e u e  e rror [ code  0 x% x] . \ n ",  re s u lt ) ;

/ /  ch e ck e rror code s .

if (  _ ta s k_ ge t_ e rror( )  !=  0  )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( )  e rror code  0 x% x\ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if (  n orm a l_ s top  = =  TRUE )

in _ com m a n d  =  m box_ ge t ( ) ;

/ * Orig in a l u s e r  com m a n ds : Re p la ce d  by:

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

pu t s ( "1  -  Dis p la y p in ou t  in fo . \ n ") ; WVFRM_ S HOW_ PINS

pu ts ( "2  -  Upda te  cu rre n t  wa ve form . \ n ") ; WVFRM_ EDIT

pu ts ( "3  -  De fin e  wa ve form . \ n ") ; WVFRM_ DEFINE

pu ts ( "4  -  S e le ct  wa ve form . \ n ") ; WVFRM_ S ELECT

pu ts ( "5  -  Dis p la y wa ve form  pa ra m e te rs  ( loca l) . \ n ") ; WVFRM_ S HOW_ PARAMS

/ / pu t s ( "6  -  De bu g :  d is p la y wa ve form  pa ra m e te rs  ( re m ote ) . \ n ") ; n / a

pu t s ( "g  -  S ta rt  s ca n n in g . \ n ") ; WVFRM_ S TART_ S CANNING

pu ts ( "s  -  S top  con t in u ou s  s ca n n in g . \ n ") ; WVFRM_ S TOP_ S CANNING

pu ts ( "t  -  t e s t  com m u n ica t ion s  with  Ga lvo con t ro l t a s k. \ n ") ; n / a

pu t s ( "q  -  Qu it \ n ") ; WVFRM_ QUIT

* /
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/ *

Ne w Com m a n d  for Mot ion  De te ct ion :

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

WVFRM_ MOTION_ PARAMS

* /

n orm a l_ s top  =  TRUE;

s witch (  in _ com m a n d  )

{

ca s e  WVFRM_ S HOW_ PINS : / *  d is p la y p in ou t  in fo  * /

{

m box_ prin t f( "X Ra m p  ou tpu t : \ t \ t \ t \ tA4 D4  Pin  4 4 \ n ") ;

m box_ prin t f( "Y Ra m p  ou tpu t : \ t \ t \ t \ tA4 D4  Pin  4 5 \ n ") ;

m box_ prin t f( "Voxe l_ CLK in pu t : \ t \ t \ tGa lvo VCLK Pin  1 \ n ") ;

m box_ prin t f( "FIFO_ EN ou tpu t : \ t \ t \ t \ tGa lvo DIO Pin  6 \ n ") ;

m box_ prin t f( "HS YNC ou tpu t :  \ t \ t \ t \ tGa lvo DIO Pin  4 \ n ") ;

m box_ prin t f( "VS YNC ou tpu t :  \ t \ t \ t \ tGa lvo DIO Pin  5 \ n ") ;

m box_ prin t f( "Ga lvo bu s y: \ t \ t \ t \ t \ tGa lvo DIO Pin  7 \ n ") ;

 m box_ prin t f( "Pe a k de te ctor bu s y: \ t \ t \ tPe a k DIO Pin  6 \ n \ n ") ;

m box_ prin t f( "CCD da ta  is  p roce s s e d  on - th e - fly by th e  pe a k de te ctor. \ n ") ;

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ MOTION_ PARAMS : / /  a d ju s t  pa ra m e te rs  for  m ot ion  de te ct ion

{ / /  fe t ch  Dire ct ion ,  Filt e r_ Con s ta n t ,  Th re s h old

m box_ pu t (CMD_ OK) ;

m box_ s ca n f( "% d",  &m ot ion _ d ire ct ion ) ;

m box_ s ca n f( "% f",  &x_ va l) ;  / /  m u s t  u s e  a  dou b le

m ot ion _ filt e r_ con s ta n t  =  ( floa t )x_ va l;

m box_ s ca n f( "% d",  &m ot ion _ th re s h old ) ;

b re a k;

}  / / En dca s e

ca s e  WVFRM_ EDIT: / /  e d it  cu rre n t  wa ve form

{

firs t_ pa s s  =  TRUE;

loop  =  TRUE;

wh ile  (  loop  )

{

if ( firs t_ pa s s )

{

m box_ pu t (CMD_ OK) ;

firs t_ pa s s  =  FALS E;

}

e d it_ com m a n d  =  m box_ ge t ( ) ;

s witch (  e d it_ com m a n d  )

{

ca s e  WVFRM_ EDIT_ AMPLITUDE:

{

m box_ s ca n f( "% f",  &x_ va l) ;

m box_ s ca n f( "% f",  &y_ va l) ;

x_ a m p  =  ( floa t )x_ va l;

y_ a m p  =  ( floa t )y_ va l;

/ /  u pda te  m a s te r  s t ru ct

wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.AMP =  x_ a m p;

wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.AMP =  y_ a m p;
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/ /  p re pa re  to  s e n d  u pda te  to  ga lvo  con t ro l t a s k

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  NEW_ AMP;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP =  x_ a m p;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP =  y_ a m p;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ con t ro l_ ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ EDIT_ PHAS E:

{

m box_ s ca n f( "% f",  &x_ va l) ;

m box_ s ca n f( "% f",  &y_ va l) ;

wh ile  (x_ va l <  0 . )  / /  wra p  -ve  ph a s e

x_ va l =  3 6 0 .  +  x_ va l;

wh ile  (y_ va l <  0 . )

y_ va l =  3 6 0 .  +  y_ va l;

x_ ph a s e  =  ( floa t )x_ va l;

y_ ph a s e  =  ( floa t )y_ va l;

/ /  u pda te  m a s te r  s t ru ct

wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E =  x_ ph a s e ;

wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E =  y_ ph a s e ;

/ /  p re pa re  to  s e n d  u pda te  to  ga lvo  con t ro l t a s k

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)
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{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  NEW_ PHAS E;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

/ /  con ve rt  Ph a s e  to  ra d ia n s

ga lvo_ cm d_ m s g_ p t r->

WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E =  x_ ph a s e  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r->

WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E =  y_ ph a s e  *  _ DEG_ TO_ RAD;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ con t ro l_ ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f ( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ EDIT_ OFFS ET:

{

m box_ s ca n f( "% f",  &x_ va l) ;

m box_ s ca n f( "% f",  &y_ va l) ;

x_ offs e t  =  ( floa t )x_ va l;

y_ offs e t  =  ( floa t )y_ va l;

/ /  u pda te  m a s te r  s t ru ct

wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;

wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

/ /  p re pa re  to  s e n d  u pda te  to  ga lvo  con t ro l t a s k

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;
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ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  NEW_ OFFS ET;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ con t ro l_ ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}  / /  En dca s e

de fa u lt :

loop  =  FALS E;

b re a k;

}  / /  En ds witch

}  / /  En dwh ile

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ DEFINE:

{

if (S CANNING)

{

m box_ pu t (CMD_ REJECTED) ;

m box_ prin t f( "Wa rn in g :  cu rre n t  s ca n  m u s t  be  t e rm in a te d  be fore  a

de fin it ion  ca n  be  a pp lie d . \ 0 7 \ n ") ;

b re a k;

}

m box_ pu t (CMD_ OK) ;

m box_ s ca n f( "% d",  &va l) ;  / /  n e e ds  a n  in t_ 3 2

k =  (u in t_ 1 6 )va l;

wa ve form _ m a s te r_ p t r-> WAVE_ INDEX =  k;

/ /  x wa ve form  de fin it ion

m box_ s ca n f( "% d",  &x_ wa ve _ type ) ;

if (x_ wa ve _ type  = =  S AWTOOTH)

{

va l =  2 ;

wh ile  (va l !=  0  & va l !=  1 )

{

m box_ s ca n f( "% d",  &va l) ;
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}  / /  En dwh ile

if (va l = =  0 )

{

y_ ra s te r_ in c =  1 ;

x_ ra s te r_ in c =  0 ;

}

e ls e

{

x_ ra s te r_ in c =  1 ;

y_ ra s te r_ in c =  0 ;

}

}  / /  En d if

m box_ s ca n f( "% f",  &x_ va l) ;

x_ a m p  =  ( floa t )x_ va l;

m box_ s ca n f( "% f",  &x_ va l) ;

x_ offs e t  =  ( floa t )x_ va l;

m box_ s ca n f( "% f",  &x_ va l) ;

wh ile  (x_ va l <  0 . )  / /  wra p  -ve  ph a s e

x_ va l =  3 6 0 .  +  x_ va l;

x_ ph a s e  =  ( floa t )x_ va l;

m box_ s ca n f( "% f",  &x_ va l) ;

wh ile  (x_ va l <  0 . )  / /  wra p

x_ va l =  3 6 0 .  +  x_ va l;

x_ ph a s e _ corre ct ion  =  ( floa t )x_ va l;

m box_ s ca n f( "% d",  &x_ vox_ pe r_ lin e ) ;

m box_ s ca n f( "% d",  &va l) ;

x_ cycle s  =  va l;

/ /  y wa ve form  de fin it ion

m box_ s ca n f( "% d",  &y_ wa ve _ type ) ;

m box_ s ca n f( "% f",  &y_ va l) ;

y_ a m p  =  ( floa t )y_ va l;

m box_ s ca n f( "% f",  &y_ va l) ;

y_ offs e t  =  ( floa t )y_ va l;

m box_ s ca n f( "% f",  &y_ va l) ;

wh ile  (y_ va l <  0 . )  / /  wra p  -ve  ph a s e

y_ va l =  3 6 0 .  +  y_ va l;

y_ ph a s e  =  ( floa t )y_ va l;

m box_ s ca n f( "% f",  &y_ va l) ;

wh ile  (y_ va l <  0 . )  / /  wra p

y_ va l =  y_ va l +  3 6 0 . ;

y_ ph a s e _ corre ct ion  =  ( floa t )y_ va l;

m box_ s ca n f( "% d",  &y_ vox_ pe r_ lin e ) ;

m box_ s ca n f( "% d",  &va l) ;

y_ cycle s  =  va l;

/ /  u pda te  m a s te r  s t ru ct

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.WAVE_ TYPE =  x_ wa ve _ type ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.AMP =  x_ a m p;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;
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wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.PHAS E =  x_ ph a s e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.PHAS E_ CORRECTION =

x_ ph a s e _ corre ct ion ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.VOXELS _ PER_ LINE =

x_ vox_ pe r_ lin e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.CYCLES  =  x_ cycle s ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ X.RAS TER_ INC =  x_ ra s te r_ in c;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.WAVE_ TYPE =  y_ wa ve _ type ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.AMP =  y_ a m p;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.PHAS E =  y_ ph a s e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.PHAS E_ CORRECTION =

y_ ph a s e _ corre ct ion ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE =

y_ vox_ pe r_ lin e ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.CYCLES  =  y_ cycle s ;

wa ve form _ m a s te r_ p t r-> WAVEFORM[k] .S CAN_ INFO_ Y.RAS TER_ INC =  y_ ra s te r_ in c;

/ /  p re pa re  to  s e n d  de fin it ion  to  ga lvo con t ro l t a s k

ga lvo_ cm d_ m s g_ p t r  =

(GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

/ *  bu ild  m e s s a ge  for GALVO_ CONTROL_ TAS K * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  DEFINE_ WAVE;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  k;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.WAVE_ TYPE =  x_ wa ve _ type ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP =  x_ a m p;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET =  x_ offs e t ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E =  x_ ph a s e  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E_ CORRECTION =

x_ ph a s e _ corre ct ion  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.VOXELS _ PER_ LINE =

x_ vox_ pe r_ lin e ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.CYCLES  =  x_ cycle s ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.RAS TER_ INC =  x_ ra s te r_ in c;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.WAVE_ TYPE =  y_ wa ve _ type ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP =  y_ a m p;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET =  y_ offs e t ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E =  y_ ph a s e  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E_ CORRECTION =

y_ ph a s e _ corre ct ion  *  _ DEG_ TO_ RAD;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.VOXELS _ PER_ LINE =

y_ vox_ pe r_ lin e ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.CYCLES  =  y_ cycle s ;

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.RAS TER_ INC =  y_ ra s te r_ in c;
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user.c continued

/ *  s e n d  th e  u pda te  to  th e  Ga lvo_ Con t ro l_ Ta s k * /

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ S ELECT: / /  s e le ct  wa ve form

{

m box_ s ca n f( "% d",  &va l) ;

wa ve _ in de x =  (u in t_ 1 6 )va l;

/ /  ch e ck if in it ia lize d

if (wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.WAVE_ TYPE = =  UNDEFINED

| |  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.WAVE_ TYPE

= =  UNDEFINED)

{

m box_ prin t f( "Wa ve form  is  u n de fin e d . \ n ") ;

}

/ /  u pda te  m a s te r  s t ru ct

x_ wa ve _ type  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.WAVE_ TYPE;

x_ a m p  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.AMP;

x_ offs e t  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.OFFS ET;

x_ ph a s e  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E;

x_ ph a s e _ corre ct ion  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E_ CORRECTION;

x_ vox_ pe r_ lin e  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.VOXELS _ PER_ LINE;

x_ cycle s  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.CYCLES ;

x_ ra s te r_ in c =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ X.RAS TER_ INC;

y_ wa ve _ type  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.WAVE_ TYPE;

y_ a m p  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.AMP;

y_ offs e t  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.OFFS ET;

y_ ph a s e  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E;

y_ ph a s e _ corre ct ion  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E_ CORRECTION;

y_ vox_ pe r_ lin e  =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE;

y_ cycle s  =  wa ve form _ m a s te r_ p t r-> WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.CYCLES ;

y_ ra s te r_ in c =  wa ve form _ m a s te r_ p t r->

WAVEFORM[wa ve _ in de x] .S CAN_ INFO_ Y.RAS TER_ INC;
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user.c continued

/ *  s e tu p  CHANGE_ WAVEFORM m e s s a ge  * /

ga lvo_ cm d_ m s g_ p t r  =  (GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

/ *  s e n d   * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =  s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  CHANGE_ WAVEFORM;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}  / /  En dca s e

ca s e  WVFRM_ S HOW_ PARAMS : / /  d is p la y cu rre n t  wa ve form  pa ra m e te rs

{

m box_ pu t (CMD_ OK) ;

b re a k; / /  Not  im p le m e n te d

}  / /  En dca s e

ca s e  '6 ' :

{ / /  For t e s t in g :  re qu e s t  a  re m ote  du m p  of cu rre n t  pa ra m e te rs

m box_ pu t (CMD_ OK) ;

b re a k; / /  n ot  im p le m e n te d

}  / /  En dca s e

ca s e  WVFRM_ GO:

{

if (  S CANNING )

{

m box_ pu t (CMD_ REJECTED) ;

m box_ prin t f( "Wa rn in g :  cu rre n t  s ca n  m u s t  be  t e rm in a te d  be fore

s ta rt in g  a  n e w s ca n . \ 0 7 \ n ") ;

b re a k;

}  / *  En d if * /

m box_ pu t (CMD_ OK) ;

S CANNING =  TRUE;
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user.c continued

/ *  s e n d  s t a rtu p  m e s s a ge  to  Pe a k_ Da ta _ Ta s k * /

pe a k_ cm d_ m s g_ p t r  =  (PEAK_ CMD_ MES S AGE_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(PEAK_ CMD_ MES S AGE)) ;

if (  pe a k_ cm d_ m s g_ p t r  = =  NULL )

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x\ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}  / *  En d if * /

pe a k_ cm d_ m s g_ p t r-> HEADER.S IZE =  s ize of(  PEAK_ CMD_ MES S AGE ) ;

pe a k_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

pe a k_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  pe a k_ q id ;

pe a k_ cm d_ m s g_ p t r-> CMD =  S TART_ PEAK;

pe a k_ cm d_ m s g_ p t r-> MOTION_ DIRECTION =  m ot ion _ d ire ct ion ;

pe a k_ cm d_ m s g_ p t r-> MOTION_ FILTER_ CONS TANT =  m ot ion _ filt e r_ con s ta n t ;

pe a k_ cm d_ m s g_ p t r-> MOTION_ DETECT_ THRES HOLD =  m ot ion _ th re s h old ;

if (y_ ra s te r_ in c !=  0 )  / /  x is  fa s t  a xis

pe a k_ cm d_ m s g_ p t r-> VOXELS _ PER_ LINE =  x_ vox_ pe r_ lin e ;

e ls e / /  y is  fa s t  a xis

pe a k_ cm d_ m s g_ p t r-> VOXELS _ PER_ LINE =  y_ vox_ pe r_ lin e ;

if(  _ m s gq_ s e n d (  (poin te r)pe a k_ cm d_ m s g_ p t r  )  = =  0  )

m box_ prin t f( "In te rfa ce _ Ta s k:  Error in  ca ll to  _ m s gq_ s e n d ( ) .  (Code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Pe a k_ Da ta _ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

/ *  s e tu p  S TART m e s s a ge  * /

ga lvo_ cm d_ m s g_ p t r  =  (GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

{

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

_ m qx_ e xit (0 ) ;

}

/ *  s e n d  th e  S TART com m a n d  to  ga lvo * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =  s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  S TART_ GALVO;

ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;
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if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}

ca s e  WVFRM_ S TOP: / *  s top  s ca n n in g  * /

{

/ *  s top  ga lvo * /

S CANNING =  FALS E;

ga lvo_ cm d_ m s g_ p t r  =  (GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  p re pa re  s h u tdown  m e s s a ge  for Ga lvo_ Ta s k * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  S TOP_ GALVO;

/ *  s top  th e  Ga lvo_ Ta s k * /

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ Re ce ive _ m e s s a ge ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

e ls e

m box_ prin t f( "Ga lvo t a s k h a s  s toppe d . \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}

ca s e  WVFRM_ TES T_ COMM:

{ / /  t e s t  of com m u n ica t ion s  with  ga lvo_ con t ro l_ ta s k( )

m box_ pu t (CMD_ OK) ;

ga lvo_ cm d_ m s g_ p t r  =  (GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;
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/ *  p re pa re  m e s s a ge  for Ga lvo_ Ta s k * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  TES T_ CAS E;

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ Re ce ive _ m e s s a ge ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

if ( a ck_ m s g_ p t r-> DATA !=  GALVO_ OK)

m box_ prin t f( "Wa rn in g :  Ga lvo con t ro lle r  n ot  re s pon d in g . \ n ") ;

e ls e

m box_ prin t f( "Ga lvo com m u n ica t ion s  a re  ok. \ n ") ;

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

b re a k;

}

ca s e  WVFRM_ QUIT: / *  qu it  * /

{

/ *  s top  ga lvo * /

S CANNING =  FALS E;

m box_ pu t (CMD_ OK) ;

ga lvo_ cm d_ m s g_ p t r  =  (GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR)_ m s g_ a lloc_ s ys te m (

(u in t_ 1 6 ) s ize of(GALVO_ CMD_ MES S AGE_ S TRUCT)) ;

if(ga lvo_ cm d_ m s g_ p t r  = =  NULL)

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  p re pa re  s h u tdown  m e s s a ge  for Ga lvo_ Ta s k * /

ga lvo_ cm d_ m s g_ p t r-> HEADER.S IZE =

(_ m s g_ s ize ) s ize of(  GALVO_ CMD_ MES S AGE_ S TRUCT ) ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ con t ro l_ q id ;

ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID =  u s e r_ q id ;

ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD =  S TOP_ GALVO;

/ *  s top  th e  Ga lvo_ Ta s k * /

if (  _ m s gq_ s e n d (  (poin te r)ga lvo_ cm d_ m s g_ p t r  )  = =  FALS E )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  ca ll to  _ m s gq_ s e n d ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;

/ *  wa it  for  a ckn owle dge m e n t  from  Ga lvo_ Ta s k * /

a ck_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if (  a ck_ m s g_ p t r  = =  NULL )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ Re ce ive _ m e s s a ge ( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( ) ) ;
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user.c continued

_ m s g_ fre e (  (poin te r) a ck_ m s g_ p t r) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",

_ ta s k_ ge t_ e rror( ) ) ;

if (  _ ta s k_ de s t roy(  Ga lvo_ con t ro l_ id  )  !=  MQX_ OK )

m box_ prin t f( "Us e r_ in te rfa ce _ ta s k:  Ca ll to  _ ta s k_ de s t roy( )  fa ile d .

( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

DONE =  TRUE;

b re a k;

}

de fa u lt :

{

m box_ pu t (CMD_ UNKNOWN);

m box_ prin t f( "Un kn own  com m a n d  < code  0 x% x> \ n ",  in _ com m a n d) ;

}

}  / *  En ds witch  * /

} / *  En dwh ile  * /

/ *  de s t roy a ll t a s ks  * /

_ m qx_ e xit (0 ) ;

}  / *  En dbody * /
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code67B.c

/ *  IIQ6 7  in clu de s                                 * /

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ s td io .h "

/ *  MQX in clu de s  * /

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ fio .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m e s s a ge .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ 3 2 0 6 0 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx_ prv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc_ p rv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipc_ p rv2 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipcfifo1 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ b s p .h "

/ *  a pp lica t ion  in clu de s  * /

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m ode fs .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m otyps .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ h a rdwa re .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ e xte rn s b .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ de m o0 B.c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ ga lvon ot .c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion De m os B\ de m o0 \ iiq6 7 \ ga lvo.c"

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*  (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*  a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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externsb.h

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION: e xte rn s b .h

 * Exte rn a l de cla ra t ion s  for  Ga lvo_ Con t ro l_ Ta s k a n d

 * Ga lvo_ Da ta _ Not ifie r .

 *

 *     AUTHOR: D.Gre e n

 *

 *     HIS TORY:     Firs t  Ve rs ion  2 0 0 1 - 1 2 - 0 5

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

# ifn de f _ _ Ga lvo_ Exte rn s

# de fin e  _ _ Ga lvo_ Exte rn s

GALVO_ INT_ S TRUCT_ PTR ga lvo_ bu ffe r_ p t r;

GALVO_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r;

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

* a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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demo0B.c

e xte rn  void  Ga lvo_ Con t ro l_ Ta s k(u in t_ 3 2  pa ra m e te r) ;

TAS K_ TEMPLATE_ S TRUCT  MQX_ te m pla te _ lis t [ ]  =

{

   {  IPC_ TTN,  _ ipc_ ta s k,  IPC_ DEFAULT_ S TACK_ S IZE,6 L,  "_ ipc_ ta s k",  MQX_ AUTO_ S TART_ TAS K,  0 L,  0 L} ,

   {  GALVO_ CONTROL_ TAS K,  Ga lvo_ Con t ro l_ Ta s k,  4 0 0 0 L,  8 L,  "Ga lvo_ con t ro l_ ta s k",

MQX_ FLOATING_ POINT_ TAS K, 0 L,  0 L} ,

   {  0 L,  0 L,  0 L,  0 L,  0 L,  0 L,  0 L,  0 L}

} ;

MQX_ INITIALIZATION_ S TRUCT  MQX_ in it_ s t ru ct  =

{

   / *  PROCES S OR_ NUMBER * /   Q6 7 _ 1 B_ ID,

   / *  S TART_ OF_ KERNEL_ MEMORY * /   BS P_ DEFAULT_ S TART_ OF_ KERNEL_ MEMORY,

   / *  END_ OF_ KERNEL_ MEMORY * /   BS P_ DEFAULT_ END_ OF_ KERNEL_ MEMORY,

   / *  INTERRUPT_ S TACK_ S IZE * /   BS P_ DEFAULT_ INTERRUPT_ S TACK_ S IZE,

   / *  TAS K_ TEMPLATE_ LIS T * /   ( poin te r)MQX_ te m pla te _ lis t ,

   / *  MQX_ HARDWARE_ INT_ LEVEL_ MAX * / BS P_ DEFAULT_ MQX_ HARDWARE_ INTERRUPT_ LEVEL_ MAX,

   / *  MAX_ MS GPOOLS  * /   BS P_ DEFAULT_ MAX_ MS GPOOLS ,

   / *  MAX_ MS GQS  * /   BS P_ DEFAULT_ MAX_ MS GQS ,

   / *  IO_ CHANNEL * /   BS P_ DEFAULT_ IO_ CHANNEL,

   / *  IO_ OPEN_ MODE * /   BS P_ DEFAULT_ IO_ OPEN_ MODE

} ;

/ *

To a void  con fu s ion ,  p roce s s ors  a re  re fe rre d  to  a s

Q6 7 _ A_ ID e tc.  S in ce  MQX re fe rs  to  p roc1 -4

a n d  In n ova t ive  In te g ra t ion  re fe rs  to  p roc0 -3 .

* /

/ *  Off p roce s s or m e s s a ge  rou t in g  < m in ,  m a x,  qu e u e >  * /

IPC_ ROUTING_ S TRUCT _ ipc_ rou t in g_ ta b le [ ]  =

{

  { Q6 7 _ 1 A_ ID,  Q6 7 _ 1 A_ ID,  FLINK1 _ B_ A_ Q} , / *  lin ks  from  cpu _ b  to  cpu _ a  * /

  { Q6 7 _ 1 C_ ID,  Q6 7 _ 1 C_ ID,  FLINK1 _ B_ C_ Q} , / *  lin ks  from  cpu _ b  to  cpu _ c * /

  { Q6 7 _ 1 D_ ID,  Q6 7 _ 1 D_ ID,  FLINK1 _ B_ D_ Q} , / *  lin ks  from  cpu _ b  to  cpu _ d  * /

  { 0 ,0 ,0 }

} ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ B_ A =

 {

/ *  IPC on  ProcB u s e s  FIFOLin kB_ A to  Q6 7  p roce s s or A * /

/ *  DMA_ CHANNEL * / 0 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 A_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE* / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ S LAVE

 } ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ B_ C =

 {

/ *  IPC on  ProcA u s e s  FIFOLin kA_ C to  Q6 7  p roce s s or C * /

/ *  DMA_ CHANNEL * / 1 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 C_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE* / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ MAS TER

 } ;
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 demo0B.c continued

IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ B_ D =

 {

/ *  IPC on  ProcA u s e s  FIFOLin kA_ D to  Q6 7  p roce s s or D * /

/ *  DMA_ CHANNEL * / 2 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 D_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE* / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ S LAVE

 } ;

IPC_ PROTOCOL_ INIT_ S TRUCT _ ipc_ in it_ ta b le [ ]  =

{

{ (u in t_ 3 2  (_ CODE_ PTR_ ) ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ B_ A,

"FIFOLin k_ ch a n n e l_ A",  FLINK1 _ B_ A_ Q} ,

{ (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ B_ C,

"FIFOLin k_ ch a n n e l_ C",  FLINK1 _ B_ C_ Q} ,

{ (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ B_ D,

"FIFOLin k_ ch a n n e l_ D",  FLINK1 _ B_ D_ Q} ,

{ NULL,  NULL,  NULL,  0 }

} ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  1 9 9 8 -2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ *  EOF * /
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galvonot.c

/ * FUNCTION* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Fu n ct ion  Na m e    :  Ga lvo_ Da ta _ Not ifie r

*  Re tu rn e d  Va lu e   :  n on e

*  Com m e n ts         :

* Th is  fu n ct ion  h a n d le s  th e  FIFOPort  Alm os t  Fu ll in te rru p t s  (Ha lf Fu ll con d it ion )

* Arrivin g  da ta  is  t ra n s fe rre d  by DMA to  a  da ta  bu ffe r  m a n a ge d  by

* th e  Ga lvo_ Con t ro l_ Ta s k.

*

* Th e  n ot ifie r  a ls o  polls  for  in com in g  re qu e s t s  for  pos it ion  da ta  from  th e

* Dis p la y_ drive r_ ta s k.  Re qu e s t s  a re  a ckn owle dge d  by a  m e s s a ge  con ta in in g  a

* GALVO_ POS N_ DATA s t ru ct .

*

*  His tory

* Firs t  Ve rs ion  2 0 0 1 -1 2 -0 4

* Re vis ion  Da te Wh o Wh a t

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

* a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

void  Ga lvo_ Da ta _ Not ifie r

   (

      / *  [ IN]  th e  a dd re s s  of a  GALVO_ DATA_ INFO_ S TRUCT_ PTR * /

      GALVO_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r

   )

{  / *  Body * /

_ qu e u e _ id Ga lvo_ n ot ifie r_ s ys _ q id ;

UTILITY_ MES S AGE_ PTR dis p la y_ drive r_ rqs t_ m s g_ p t r;

e xte rn  GALVO_ INT_ S TRUCT_ PTR ga lvo_ bu ffe r_ p t r;

in t_ 1 6 *  s t a rt_ a dd r;

DIS PLAY_ DRIVER_ MS G_ PTR ga lvo_ da ta _ m s g_ p t r;

u in t_ 3 2 lin e _ in de x,  poin t_ in de x;

u in t_ 3 2 i;

/ /  DMA from  FIFOPort  to  th e  da ta  bu ffe r

/ /  [ 2 0 0 1 -0 3 -2 2 ,  DG]

/ /  FIFO is  [5 1 2  x 1 6 ] ,  s o  h a lf bu ffe r  t ra n s fe r  is  2 5 6  x 1 6  or

/ /  1 2 8  x/ y ga lvo pos it ion  pa irs  ( e a ch  is  a n  in t_ 1 6 )

lin e _ in de x =  in fo_ p t r-> LINE_ INDEX;

poin t_ in de x =  in fo_ p t r-> POINT_ INDEX;

ga lvo_ bu ffe r_ p t r  =  in fo_ p t r-> GALVO_ DATA_ PTR;

s ta rt_ a dd r =  ( in t_ 1 6 * )&(ga lvo_ bu ffe r_ p t r-> GALVO_ DATA_ ARRAY[ lin e _ in de x] [poin t_ in de x] .BOTH) ;

dm a 1 6 _ from _ fifo

(

DMA_ CH_ 3 , / /  DMA ch a n n e l

( s h ort* )&Pe riph -> Fport  +  1 , / /  S RC

(s h ort* ) s ta rt_ a dd r, / /  de s t

( in t )FIFOPORT_ BUFFER_ S IZE/ 2 ,  / /  cou n t ,  2 5 6  t ra n s fe rs  =  1 2 8  voxe ls

BLOCK / /  wa it  for  DMA com ple t ion

) ;

/ /  u pda te  con te n t s  of GALVO_ DATA_ INFO_ S TRUCT

in fo_ p t r-> POINT_ INDEX + =  S AMPLES _ PER_ PACKET;

if (  in fo_ p t r-> POINT_ INDEX > =  in fo_ p t r-> VOXELS _ PER_ LINE )  / /  e n d  of lin e

{

in fo_ p t r-> POINT_ INDEX =  0 ;
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galvonot.c continued

in fo_ p t r-> LINE_ INDEX + =  1 ;

if ( in fo_ p t r-> LINE_ INDEX > =  MAX_ BUFFERED_ LINES )  / / wra p  lin e  in de x

in fo_ p t r-> LINE_ INDEX =  0 ;

/ /  ch e ck for in com in g  re qu e s t  m e s s a ge  from  Dis p la y_ Drive r_ Ta s k( )

Ga lvo_ n ot ifie r_ s ys _ q id  =  _ m s gq_ ge t_ id (  On _ Th is _ Proce s s or,  GALVO_ NOTIFIER_ S YS _ Q) ;

d is p la y_ drive r_ rqs t_ m s g_ p t r  =  _ m s gq_ poll(  Ga lvo_ n ot ifie r_ s ys _ q id  ) ;

if (d is p la y_ drive r_ rqs t_ m s g_ p t r  !=  NULL)

{

/ /  * * *  Ha n d le  th e  Re qu e s t  * * *

/ /  re p ly to  Dis p la y_ Drive r_ Ta s k( )  with  d is p la y d rive r m e s s a ge .

ga lvo_ da ta _ m s g_ p t r  =  _ m s g_ a lloc_ s ys te m (  s ize of(DIS PLAY_ DRIVER_ MS G)  ) ;

ga lvo_ da ta _ m s g_ p t r-> HEADER.S IZE =  s ize of(DIS PLAY_ DRIVER_ MS G) ;

ga lvo_ da ta _ m s g_ p t r-> HEADER.S OURCE_ QID =  Ga lvo_ n ot ifie r_ s ys _ q id ;

ga lvo_ da ta _ m s g_ p t r-> HEADER.TARGET_ QID =

d is p la y_ drive r_ rqs t_ m s g_ p t r-> HEADER.S OURCE_ QID;

ga lvo_ da ta _ m s g_ p t r-> TYPE =  GALVO;

ga lvo_ da ta _ m s g_ p t r-> DATA.COUNT =  0 ;  / /  t h is  will be  ign ore d  by th e  corre s pon de n t  t a s k

/ /  copy m os t  re ce n t  pos  da ta  to  m e s s a ge

for ( i =  0 ;  i <  in fo_ p t r-> VOXELS _ PER_ LINE;  + + i )

{

ga lvo_ da ta _ m s g_ p t r-> DATA.X_ GALVO_ POS [ i]  =  ga lvo_ bu ffe r_ p t r->

GALVO_ DATA_ ARRAY[ lin e _ in de x] [ i] .PAIR.X_ GALVO_ POS N;

ga lvo_ da ta _ m s g_ p t r-> DATA.Y_ GALVO_ POS [ i]  =  ga lvo_ bu ffe r_ p t r->

GALVO_ DATA_ ARRAY[ lin e _ in de x] [ i] .PAIR.Y_ GALVO_ POS N;

}  / / En dfor

_ m s gq_ s e n d ( (poin te r)ga lvo_ da ta _ m s g_ p t r) ;

_ m s g_ fre e ( (poin te r)d is p la y_ drive r_ rqs t_ m s g_ p t r) ;

}  / / En d if

}  / / En d if

/ /  cle a r  th e  in te rru p t

Cle a rIn te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

}  / *  En dbody * /
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galvo.c

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION: Ga lvo Con t ro l Ta s k

 *

 * Th is  t a s k is  s t a rt e d  a n d  in it ia lize d  by th e  Us e r

 * In te rfa ce  t a s k.  Th is  ve rs ion  of th e  t a s k

 * h a n d le s  3  m e s s a ge  type s :

 * -  S ta rt  s ca n

 * -  S top  s ca n

 * -  Upda te  s ca n  pa ra m e te rs

 *

 *    Th is  t a s k re ce ive s  ga lvo re qu e s t s  from  th e  u s e r

 * in te rfa ce  t a s k a n d  pa s s e s  th e m  a lon g  to  th e  ga lvo

 * p roce s s or wh ich  ru n s  a s  a  s t a n d -a lon e  a pp lica t ion .

 * Com m u n ica t ion s  be twe e n  th is  t a s k a n d  th e  ga lvo p roce s s or

 * u s e s  a  FIFOPort  d rive n  by low- le ve l PIO a n d  DMA fu n ct ion s .

 *

 * Com m a n ds  a re  is s u e d  to  th e  ga lvo p roce s s or.  No

 * a ckn owle dge m e n ts  a re  re tu rn e d  to  th is  t a s k.

 *

 * Ve rs ion  2  in s ta lls  th e  Ga lvo_ da ta _ n ot ifie r( )  a n d

 * in it ia lize s  in te rru p t s .  In com in g  FIFOPort  da ta  con ta in s

 * ga lvo pos it ion  da ta .  No com m a n d  a ckn owle dge m e n ts  a re  u s e d .

 *

 * All s tdou t  m e s s a ge s  a ppe a r on  a  CCS  d is p la y win dow.

 *

 *

 *     AUTHOR: D.  Gre e n

 *

 *     HIS TORY: firs t  ve rs ion  2 0 0 1 -0 2 -0 8

 * Wh e n Wh o Wh a t

 * 2 0 0 1 -0 2 -0 8 DG firs t  ve rs ion

 * 2 0 0 1 -1 2 -0 4 DG a dde d  Ga lvo_ Da ta _ Not ifie r

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

void  Ga lvo_ Con t ro l_ Ta s k

(

u in t_ 3 2  pa ra m e te r

)

{  / *  Body * /

u in t_ 3 2  vola t ile ve ctor;

u in t_ 3 2  vola t ile re s u lt ;

u in t_ 3 2  vola t ile re s pon s e ;

boole a n ga lvo_ ru n n in g ;

u in t_ 3 2  vola t ile s t a rt_ e n ,  e n d_ e n ;

poin te r pool_ e rr_ p t r ,  m s g_ e rr_ p t r;

_ qu e u e _ id ga lvo_ con t ro l_ q id ;

_ qu e u e _ id ga lvo_ n ot ifie r_ q id ;

u in t_ 1 6 wa ve _ in de x;

u in t_ 3 2 voxe ls _ pe r_ lin e ;

in t_ 3 2 *  x_ p t r;

in t_ 3 2 *  y_ p t r;
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UTILITY_ MES S AGE_ PTR a ck_ m s g_ p t r;

GALVO_ CMD_ MES S AGE_ S TRUCT_ PTR ga lvo_ cm d_ m s g_ p t r;

e xte rn  GALVO_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r;

e xte rn  GALVO_ INT_ S TRUCT_ PTR ga lvo_ bu ffe r_ p t r;

GALVO_ WAVEFORM_ TRANS FER_ S TRUCT_ PTR ga lvo_ wa ve form _ t ra n s fe r_ p t r;

pu t s ( "Ga lvo ok. \ n ") ;  / /  n ote :  S tdou t  m e s s a ge s  a ppe a r on  CCS  d is p la y win dow.

/ /  in it ia lize  FIFOPort

e n a b le _ fifo_ port ( ) ;

re s e t_ fifo_ port ( ) ;

/ /  m y AF th re s h old  is  s e t  by re m ote  p roce s s or via  h a n ds h a ke

fifo_ port_ s p it ( INIT_ FPORT) ;

/ /  Ga lvo con t ro l p roce s s or u s e s  a  1 m s  de la y to  re a d  th e  fifoport

/ /  wa it  h e re  for  a n  a ck be fore  p roce e d in g

re s u lt  =  fifo_ port_ ke y( ) ;

if ( re s u lt  !=  PEAK_ READY)

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k( ) :  Ba d  fifoport  a ck from  Ga lvo Con t ro lle r . \ n ") ;

/ *  ope n  qu e u e  * /

ga lvo_ con t ro l_ q id  =  _ m s gq_ ope n (  GALVO_ CONTROL_ Q,  0  ) ;

if (  ga lvo_ con t ro l_ q id  = =  0  )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  Error in  ca ll to  _ m s gq_ ope n ( ) .Code  0 x% x\ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  ope n  s ys te m  qu e u e  for ga lvo  da ta  n ot ifie r

ga lvo_ n ot ifie r_ q id  =  _ m s gq_ ope n _ s ys te m (  GALVO_ NOTIFIER_ S YS _ Q,  0 ,  NULL,  0  ) ;

if (ga lvo_ n ot ifie r_ q id  = =  0 )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  Error in  ca ll to  _ m s gq_ ope n _ s ys te m ( ) .

(Code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ *  cre a te  m e s s a ge  pools  * /

if(  _ m s gpool_ cre a te _ s ys te m (  (u in t_ 1 6 ) s ize of(  UTILITY_ MES S AGE ) ,  1 6 L,  0 L,  0 L )  = =  FALS E )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

if (  _ m s gpool_ cre a te _ s ys te m (  s ize of(DIS PLAY_ DRIVER_ MS G) ,  1 6 L,  0 L,  0 L )  = =  FALS E )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

if (  _ m s gpool_ te s t (  &pool_ e rr_ p t r ,  &m s g_ e rr_ p t r  )  !=  MQX_ OK )

_ io_ p rin t f(  "Ga lvo_ Con t ro l_ Ta s k:  ba d  m e s s a ge  pool 0 x% x or ba d  m e s s a ge  0 x% x\ n ",

pool_ e rr_ p t r ,  m s g_ e rr_ p t r  ) ;

ga lvo_ wa ve form _ t ra n s fe r_ p t r  =  (GALVO_ WAVEFORM_ TRANS FER_ S TRUCT_ PTR)

_ m e m _ a lloc(  s ize of(GALVO_ WAVEFORM_ TRANS FER_ S TRUCT)  ) ;

if (ga lvo_ wa ve form _ t ra n s fe r_ p t r  = =  NULL)

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  _ m e m _ a lloc( )  fa ile d .  ( e rror code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  a lloca te  bu ffe r  for  ga lvo  pos it ion  da ta ,  "MAX_ BUFFERED_ LINES " a re  bu ffe re d .

/ /  n ote  th a t  ALL ga lvo pos it ion s  a re  t ra n s fe rre d .  Th e  Dis p la y_ Drive r_ Ta s k will

/ /  s ort  ou t  wh ich  n e e d  be  d is p la ye d  ba s e d  on  m ot ion  de te ctor da ta .

ga lvo_ bu ffe r_ p t r  =  (GALVO_ INT_ S TRUCT_ PTR)_ m e m _ a lloc_ s ys te m (  s ize of(GALVO_ INT_ S TRUCT)  ) ;

if (ga lvo_ bu ffe r_ p t r  = =  NULL)

{

_ io_ p rin t f( "Ga lvo_ Da ta _ Ta s k( ) :  _ m e m _ a lloc_ s ys te m (ga lvo_ bu ffe r)  fa ile d .  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

pu t s ( "Fa ta l e rror,  p rog ra m  is  t e rm in a t in g . \ n ") ;

_ m qx_ e xit (0 ) ;

}
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/ /  a lloca te  ga lvo  in fo  s t ru ct

in fo_ p t r  =

(GALVO_ DATA_ INFO_ S TRUCT_ PTR)_ m e m _ a lloc_ s ys te m (  s ize of(GALVO_ DATA_ INFO_ S TRUCT)  ) ;

if ( in fo_ p t r  = =  NULL)

{

_ io_ p rin t f( "Ga lvo_ Da ta _ Ta s k:  _ m e m _ a lloc_ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

pu t s ( "Fa ta l e rror,  p rog ra m  is  t e rm in a t in g . \ n ") ;

_ m qx_ e xit (0 ) ;

}

/ /  in it ia lize  ga lvo in fo  s t ru ct

voxe ls _ pe r_ lin e  =  0 ;

in fo_ p t r-> VOXELS _ PER_ LINE =  voxe ls _ pe r_ lin e ;

in fo_ p t r-> GALVO_ DATA_ PTR =  ga lvo_ bu ffe r_ p t r;

in fo_ p t r-> POINT_ INDEX =  0 ;

in fo_ p t r-> LINE_ INDEX =  0 ;

  / /  In it ia lize  FIFOPort  In te rru p t  Ha n d lin g

/ /  As s ign  FPort  Rx_ AF in te rru p t  (0 x2 )  to  porta b le  in t .  code  3

In te rru p tS ou rce ( ( in t )EINT3 _ INTERRUPT,  ( in t )2 ) ;

/ /  in s ta ll Ga lvo_ Da ta _ Not ifie r( )

ve ctor =  EINT3 _ INTERRUPT +  4 ;  / /  offs e t  by 4  from  porta b le  in t  code .

_ in t_ in s ta ll_ is r(  ve ctor,  (void  (_ CODE_ PTR_ ) (poin te r) )Ga lvo_ Da ta _ Not ifie r ,  ( poin te r) in fo_ p t r) ;

/ /  u s e  n o  in te rru p t  pola rity in ve rs ion  for fifoport  ope ra t ion

INTR_ EXT_ POLARITY(3 ,0 ) ;  / /  EXT_ INT7

Cle a rIn te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

En a b le In te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

ga lvo_ ru n n in g  =  FALS E;

wh ile  (  TRUE )

{

/ *  ge t  a  m e s s a ge  bu ffe r  * /

a ck_ m s g_ p t r  =

(UTILITY_ MES S AGE_ PTR)_ m s g_ a lloc_ s ys te m (  (u in t_ 1 6 ) s ize of(UTILITY_ MES S AGE)  ) ;

if(  a ck_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .  (Error code  0 x% x) . \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ *  wa it  for  n e xt  m e s s a ge  * /

ga lvo_ cm d_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if(  ga lvo_ cm d_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .  ( code  0 x% x\ n ",

_ ta s k_ ge t_ e rror( )  ) ;

wa ve _ in de x =  ga lvo_ cm d_ m s g_ p t r-> WAVE_ INDEX;

s witch  (ga lvo_ cm d_ m s g_ p t r-> GALVO_ CMD)

{

ca s e  INIT_ GALVO:

{

/ /  in it ia lize  ga lvo to  "s toppe d" s t a te

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

fifo_ port_ s p it (  INIT_ GALVO ) ;

e ls e

{

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

ga lvo_ ru n n in g  =  FALS E;
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/ /  in it ia lize  ga lvo in fo  s t ru ct

in fo_ p t r-> GALVO_ DATA_ PTR =  ga lvo_ bu ffe r_ p t r;

in fo_ p t r-> POINT_ INDEX =  0 ;

in fo_ p t r-> LINE_ INDEX =  0 ;

in fo_ p t r-> VOXELS _ PER_ LINE =  voxe ls _ pe r_ lin e ;

b re a k;

}  / /  En dca s e

ca s e  S TOP_ GALVO:

{

/ /  s tops  ga lvo a t  th e  e n d  of th e  cu rre n t  s ca n  lin e .

if (  ( ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

fifo_ port_ s p it (  S TOP_ GALVO ) ;

e ls e

{

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

ga lvo_ ru n n in g  =  FALS E;

b re a k;

}  / *  En dca s e  * /

ca s e  S TART_ GALVO:

{

if (  ga lvo_ ru n n in g  = =  FALS E ) / /  p re ve n t s  fa ls e  re s ta rt s

{

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

{

fifo_ port_ s p it (  S TART_ GALVO ) ;  / /  ( n o  bu s ywa it )

fifo_ port_ e m it (wa ve _ in de x) ; / /  ( bu s ywa it )

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

ga lvo_ ru n n in g  =  TRUE;

/ /  in it ia lize  ga lvo in fo  s t ru ct

in fo_ p t r-> GALVO_ DATA_ PTR =  ga lvo_ bu ffe r_ p t r;

in fo_ p t r-> POINT_ INDEX =  0 ;

in fo_ p t r-> LINE_ INDEX =  0 ;

in fo_ p t r-> VOXELS _ PER_ LINE =  voxe ls _ pe r_ lin e ;

/ /  flu s h  in com in g  FIFOPort

wh ile  ( !(ge t_ fifo_ port_ s ta tu s ( )  & Rx_ FIFO_ EMPTY))

fifo_ port_ e a t ( ) ;

b re a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}  / *  En d if * /

e ls e

a ck_ m s g_ p t r-> DATA =  GALVO_ OK; / /  a lre a dy ru n n in g ,  re du n da n t  re qu e s t

b re a k;

}  / *  En dca s e  * /

ca s e  CHANGE_ WAVEFORM:

{

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

{

fifo_ port_ s p it (  CHANGE_ WAVEFORM ) ;

fifo_ port_ e m it (wa ve _ in de x) ;
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a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}  / /  En dca s e

ca s e  DEFINE_ WAVE:

{

if ( !(ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY))

{

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}

voxe ls _ pe r_ lin e  =  ga lvo_ cm d_ m s g_ p t r->

WAVEFORM_ DEF.S CAN_ INFO_ X.VOXELS _ PER_ LINE;

/ /  DMA th e  e n t ire  s t ru ct :  cm d ,  in de x,  t ra n s fe r  s ize  a n d  pa ra m e te rs

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> GALVO_ CMD =  DEFINE_ WAVE;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVE_ INDEX =  wa ve _ in de x;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> TRANS FER_ S IZE =

(u in t_ 1 6 ) s ize of(  GALVO_ WAVEFORM_ TRANS FER_ S TRUCT )  /  2 ;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.WAVE_ TYPE =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.WAVE_ TYPE;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E_ CORRECTION =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E_ CORRECTION;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.VOXELS _ PER_ LINE =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.VOXELS _ PER_ LINE;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.CYCLES  =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.CYCLES ;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.RAS TER_ INC =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.RAS TER_ INC;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.WAVE_ TYPE =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.WAVE_ TYPE;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E_ CORRECTION =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E_ CORRECTION;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.VOXELS _ PER_ LINE =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.VOXELS _ PER_ LINE;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.CYCLES  =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.CYCLES ;

ga lvo_ wa ve form _ t ra n s fe r_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.RAS TER_ INC =

ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.RAS TER_ INC;
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dm a 1 6 _ to_ fifo(

DMA_ CH_ 3 ,  / /  DMA ch a n n e l # 3

( s h ort* )ga lvo_ wa ve form _ t ra n s fe r_ p t r , / /  S ou rce

( s h ort* )&Pe riph -> Fport  +  1 , / /  De s t in a t ion

( in t ) s ize of(GALVO_ WAVEFORM_ TRANS FER_ S TRUCT) / 2 , / /  DMA cou n t

BLOCK ) ;  / /  wa it

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}  / *  En dca s e  * /

ca s e  NEW_ AMP:

{ / /  u pda te  cu rre n t  wa ve form  a m plitu de s

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

{

/ /  coe rce  th e  floa t s  by u s in g  poin te rs

x_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.AMP;

y_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.AMP;

fifo_ port_ s p it (  NEW_ AMP ) ;

fifo_ port_ s p it3 2 ( ( in t )* x_ p t r) ;

fifo_ port_ s p it3 2 ( ( in t )* y_ p t r) ;

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}  / /  En dca s e

ca s e  NEW_ PHAS E:

{ / /  u pda te  cu rre n t  wa ve form  ph a s e s

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

{

x_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.PHAS E;

y_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.PHAS E;

fifo_ port_ s p it (  NEW_ PHAS E ) ;

fifo_ port_ s p it3 2 ( ( in t )* x_ p t r) ;

fifo_ port_ s p it3 2 ( ( in t )* y_ p t r) ;

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}  / /  En dca s e

ca s e  NEW_ OFFS ET:

{ / /  u pda te  cu rre n t  wa ve form  ph a s e s

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

{

x_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ X.OFFS ET;

y_ p t r  =  ( in t_ 3 2  * )&ga lvo_ cm d_ m s g_ p t r-> WAVEFORM_ DEF.S CAN_ INFO_ Y.OFFS ET;

fifo_ port_ s p it (  NEW_ OFFS ET ) ;

fifo_ port_ s p it3 2 ( ( in t )* x_ p t r) ;

fifo_ port_ s p it3 2 ( ( in t )* y_ p t r) ;

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}  / /  En dca s e
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galvo.c continued

ca s e  PRINT_ VALUES :

{

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Tx_ FIFO_ EMPTY)  )

fifo_ port_ s p it (  PRINT_ VALUES  ) ;

e ls e

{

a ck_ m s g_ p t r-> DATA =  GALVO_ NOT_ READY;

bre a k;

}

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

de fa u lt :

ca s e  TES T_ CAS E:

{ / /  t e s t  of m e s s a ge  pa s s in g

a ck_ m s g_ p t r-> DATA =  GALVO_ OK;

bre a k;

}

}  / *  En ds witch  * /

/ *  re p ly to  u s e r in te rfa ce  t a s k * /

a ck_ m s g_ p t r-> HEADER.S IZE =  s ize of(  UTILITY_ MES S AGE ) ;

a ck_ m s g_ p t r-> HEADER.S OURCE_ QID =  ga lvo_ con t ro l_ q id ;

a ck_ m s g_ p t r-> HEADER.TARGET_ QID =  ga lvo_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID;

if(  _ m s gq_ s e n d (  (poin te r) a ck_ m s g_ p t r  )  = =  0  )

_ io_ p rin t f( "Ga lvo_ Con t ro l_ Ta s k:  Error in  ca ll to  _ m s gq_ s e n d ( ) .  (Code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ *  fre e  in com in g  m e s s a ge  bu ffe r  * /

_ m s g_ fre e (  (poin te r)ga lvo_ cm d_ m s g_ p t r  ) ;

if (_ ta s k_ ge t_ e rror( )  !=  0 )

_ io_ p rin t f( "Ga lvo_ con t ro l_ ta s k( ) :  e rror a ft e r  _ m s g_ fre e ( ) ,  0 x% x\ n ",  _ ta s k_ ge t_ e rror( ) ) ;

}  / *  En dwh ile  * /

}  / *  En dbody * /
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code67c.c

/ *  IIQ6 7  in clu de s                                 * /

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ q6 x\ in clu de \ t a rge t \ s td io .h "

/ *  MQX in clu de s  * /

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ fio .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m e s s a ge .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ 3 2 0 6 0 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ m qx_ prv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 7 0 1 b . t i\ ipc_ p rv.h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipc_ p rv2 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ ipcfifo1 .h "

# in clu de  "c: \ p re cis e \ m qx2 .4 0 \ lib \ iiq6 7 b . t i\ b s p .h "

/ *  a pp lica t ion  in clu de s  * /

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ de m ode fs .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ de m otyps .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ h a rdwa re .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ e xte rn s .h "

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ de m o0 C.c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ pe a kn ot .c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ pe a kda ta .c"

# in clu de  "c: \ Workin g \ C6 xS ca n n e r\ m qx2 .4 0 \ Mot ion de m os B\ de m o0 \ iiq6 7 \ m ot ion de te ct . c"

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

* a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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demo0c.c

/ / e xte rn  void  Pe a k_ Da ta _ Ta s k(u in t_ 3 2  pa ra m e te r) ;

/ / e xte rn  void  Mot ion _ De te ct_ Ta s k(u in t_ 3 2  pa ra m e te r) ;

TAS K_ TEMPLATE_ S TRUCT  MQX_ te m pla te _ lis t [ ]  =

{

   {  IPC_ TTN,  _ ipc_ ta s k,  IPC_ DEFAULT_ S TACK_ S IZE,  6 L,  "_ ipc_ ta s k",  MQX_ AUTO_ S TART_ TAS K,  0 L,  0 L} ,

   {  PEAK_ DATA_ TAS K,  Pe a k_ Da ta _ Ta s k,  2 5 0 0 L,  7 L,  "pe a k_ da ta _ ta s k",  0 , 0 L,  0 L} ,

   {  MOTION_ DETECT_ TAS K,  Mot ion _ De te ct_ Ta s k,  3 0 0 0 0 L,  8 L,  "m ot ion _ de te ct_ ta s k",

MQX_ FLOATING_ POINT_ TAS K,  0 L,  0 L} ,

   {  0 L,  0 L,  0 L,  0 L,  0 L,  0 L,  0 L,  0 L}

} ;

MQX_ INITIALIZATION_ S TRUCT  MQX_ in it_ s t ru ct  =

{

   / *  PROCES S OR_  * /   Q6 7 _ 1 C_ ID,

   / *  S TART_ OF_ KERNEL_  * /   ( poin te r)0 x0 2 7 0 0 0 0 0 ,

   / *  END_ OF_ KERNEL_ MEMORY * /   (poin te r)0 x0 2 ffffff,

   / *  INTERRUPT_ S TACK_  * /   BS P_ DEFAULT_ INTERRUPT_ S TACK_ S IZE,

   / *  TAS K_ TEMPLATE_  * /   ( poin te r)MQX_ te m pla te _ lis t ,

   / *  MQX_ HARDWARE_ INT_ LEVEL_ MAX * /  BS P_ DEFAULT_ MQX_ HARDWARE_ INTERRUPT_ LEVEL_ MAX,

   / *  MAX_ MS GPOOLS  * /   BS P_ DEFAULT_ MAX_ MS GPOOLS ,

   / *  MAX_ MS GQS  * /   BS P_ DEFAULT_ MAX_ MS GQS ,

   / *  IO_ CHANNEL * /   BS P_ DEFAULT_ IO_ CHANNEL,

   / *  IO_ OPEN_ MODE * /   BS P_ DEFAULT_ IO_ OPEN_ MODE

} ;

/ *

To a void  con fu s ion ,  p roce s s ors  a re  re fe rre d  to  a s

Q6 7 _ A_ ID e tc.  S in ce  MQX re fe rs  to  p roc1 -4

a n d  In n ova t ive  In te g ra t ion  re fe rs  to  p roc0 -3 .

* /

/ *  Off p roce s s or m e s s a ge  rou t in g  < m in ,  m a x,  qu e u e >  * /

IPC_ ROUTING_ S TRUCT _ ipc_ rou t in g_ ta b le [ ]  =

{

  { Q6 7 _ 1 A_ ID,  Q6 7 _ 1 A_ ID,  FLINK1 _ C_ A_ Q} , / *  lin ks  from  cpu _ c to  cpu _ a  * /

  { Q6 7 _ 1 B_ ID,  Q6 7 _ 1 B_ ID,  FLINK1 _ C_ B_ Q} , / *  lin ks  from  cpu _ c to  cpu _ b  * /

  { Q6 7 _ 1 D_ ID,  Q6 7 _ 1 D_ ID,  FLINK1 _ C_ D_ Q} , / *  lin ks  from  cpu _ c to  cpu _ d  * /

  { 0 ,0 ,0 }

} ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ C_ A =

 {

/ *  IPC on  ProcC u s e s  FIFOLin kC_ A to  Q6 7  p roce s s or A * /

/ *  DMA_ CHANNEL * / 0 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 A_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE * / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ S LAVE

 } ;

 IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ C_ B =

 {

/ *  IPC on  ProcC u s e s  FIFOLin kC_ B to  Q6 7  p roce s s or B * /

/ *  DMA_ CHANNEL * / 1 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 B_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE * / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ S LAVE

 } ;



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 103

 demo0c.c continued

IPC_ FIFO_ 1 D_ INIT_ S TRUCT IPC_ FIFO_ 1 D_ in it_ re c_ C_ D =

 {

/ *  IPC on  ProcC u s e s  FIFOLin kC_ D to  Q6 7  p roce s s or D * /

/ *  DMA_ CHANNEL * / 2 ,

/ *  MQX_ DES TINATION_ CPU * / Q6 7 _ 1 D_ ID,

/ *  IN_ PACKET_ MAX_ S IZE * / 5 1 2 ,

/ *  IN_ BUFFERS _ TO_ ALLOCATE * / 1 6 ,

/ *  IN_ BUFFERS _ TO_ GROW * / 4 ,

/ *  IN_ BUFFERS _ MAX_ ALLOCATE * / 2 8 ,

/ *  DEADLOCK_ MAS TER * / IPC_ C6 X_ DEADLOCK_ MAS TER

 } ;

IPC_ PROTOCOL_ INIT_ S TRUCT _ ipc_ in it_ ta b le [ ]  =

{

{ (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ C_ A,

"FIFOLin k_ ch a n n e l_ A",  FLINK1 _ C_ A_ Q} ,

{ (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ C_ B,

"FIFOLin k_ ch a n n e l_ B",  FLINK1 _ C_ B_ Q} ,

{ (u in t_ 3 2  (_ CODE_ PTR_ )  ( IPC_ PROTOCOL_ INIT_ S TRUCT_ PTR,  poin te r) )

_ IPC_ FIFOLINK_ ch a n n e l_ in it ,  ( poin te r)&IPC_ FIFO_ 1 D_ in it_ re c_ C_ D,

"FIFOLin k_ ch a n n e l_ D",  FLINK1 _ C_ D_ Q} ,

{ NULL,  NULL,  NULL,  0 }

} ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  1 9 9 8 -2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ *  EOF * /
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peaknot.c

/ * FUNCTION* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Fu n ct ion  Na m e    :  Pe a k_ Da ta _ Not ifie r

*  Re tu rn e d  Va lu e   :  n on e

*  Com m e n ts         :

* Th is  fu n ct ion  h a n d le s  th e  FIFOPort  Alm os t  Fu ll in te rru p t s  (Ha lf Fu ll con d it ion )

* Arrivin g  da ta  is  t ra n s fe rre d  by DMA to  a  da ta  bu ffe r  m a n a ge d  by

* th e  Pe a k_ Da ta _ Ta s k.

* Th is  code  is  de s ign e d  to  h a n d le  m u lt ip le  pe a ks  ( colou r s ys te m s ) .

* Th e  n u m be r of pe a ks  is  s pe cifie d  by NUMBER_ OF_ PEAKS  in  de m ode fs .h

*

*  His tory

* Firs t  Ve rs ion  2 0 0 1 -0 3 -xx

* Re vis ion  Da te Wh o Wh a t

* 2 0 0 1 -0 3 -2 2 DG ch a n ge d  to  1 6 -b it  da ta  t ra n s fe rs  from  3 2 -b it s .

* 2 0 0 1 -0 8 -2 8 DG a dde d  ch a n ge s  to  s u pport  m ot ion  de te ct ion .  Now h a n d le s

* lin e  da ta  rq s t  m e s s a ge s  from  m ot ion  de te ct  t a s k.

* 2 0 0 1 -1 1 -1 6 DG re a rra n ge d  e n d -of- lin e  a n d  wra p  de te ct ion  code .

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

* a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

void  Pe a k_ Da ta _ Not ifie r

   (

      / *  [ IN]  th e  a dd re s s  of a  PEAK_ DATA_ INFO_ S TRUCT_ PTR * /

      PEAK_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r

   )

{  / *  Body * /

_ qu e u e _ id Pe a k_ n ot ifie r_ s ys _ q id ;

UTILITY_ MES S AGE_ PTR m ot ion _ de te ct_ rqs t_ m s g_ p t r;

LINE_ INFO_ MS G_ PTR lin e _ in fo_ m s g_ p t r;

/ /  DMA from  FIFOPort  to  th e  da ta  bu ffe r

/ /  [ 2 0 0 1 -0 3 -2 2 ,  DG]

/ /  FIFO is  [5 1 2  x 1 6 ] ,  s o  h a lf bu ffe r  t ra n s fe r  is  2 5 6  x 1 6  h a lf words  or

/ /  n o .  of voxe ls  t ra n s fe rre d  =  2 5 6  /  (2  h a lf-words / pe a k *  n o .  pe a ks )

dm a 1 6 _ from _ fifo

(

DMA_ CH_ 3 , / /  DMA ch a n n e l

( s h ort* )&Pe riph -> Fport  +  1 , / /  S RC

(s h ort* ) in fo_ p t r-> BUFFER_ PTR, / /  de s t

( in t )FIFOPORT_ BUFFER_ S IZE/ 2 ,  / /  cou n t ,  2 5 6  t ra n s fe rs  =  1 2 8  voxe ls

BLOCK / /  wa it  for  DMA com ple t ion

) ;

/ /  for  corre ct  s t a rtu p  s yn ch ron iza t ion :

/ /  DO NOT d is ca rd  da ta  on  a  cold  s t a rt

/ / DO d is ca rd  da ta  on  a  wa rm  s ta rt .

if ( in fo_ p t r-> COLD_ S TART)

{

in fo_ p t r-> COLD_ S TART =  FALS E;

in fo_ p t r-> WARM_ S TART =  FALS E;

}

if ( !in fo_ p t r-> WARM_ S TART)  / /  do  n ot  d is ca rd  da ta

{

/ /  u pda te  con te n t s  of PEAK_ DATA_ INFO_ S TRUCT

in fo_ p t r-> BUFFER_ PTR + =  FIFOPORT_ BUFFER_ S IZE/ 2 ;  / /  n o .  u in t_ 1 6 s



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 105

peaknot.c continued

in fo_ p t r-> TOTAL_ VOXELS  + =  (FIFOPORT_ BUFFER_ S IZE/ 2 )  /  ( 2  *  NUMBER_ OF_ PEAKS ) ;

in fo_ p t r-> VOXEL_ CNTR + =  (FIFOPORT_ BUFFER_ S IZE/ 2 )  /  ( 2  *  NUMBER_ OF_ PEAKS ) ;

/ /  Ch e ck for e n d  of lin e

if ( in fo_ p t r-> VOXEL_ CNTR > =  in fo_ p t r-> VOXELS _ PER_ LINE)

{ / /  En d  of Lin e

in fo_ p t r-> VOXEL_ CNTR =  0 ;

in fo_ p t r-> LINE_ NUM+ + ;

/ /  ch e ck bu ffe r  lim it ,  a rra n ge  to  wra p  on  a  fu ll lin e

if (  in fo_ p t r-> TOTAL_ VOXELS  > =  (MAX_ NUM_ OF_ VOXELS  -  in fo_ p t r-> VOXELS _ PER_ LINE)  )

{ / /  bu ffe r  ove rwrit e s  on  wra p

/ /  Im a ge  m ode  s h ou ld  n e ve r wra p ,  t ra ckin g  m ode  will wra p .

in fo_ p t r-> TOTAL_ VOXELS  =  0 ;

in fo_ p t r-> BUFFER_ PTR =  in fo_ p t r-> REF_ BUFFER_ PTR;

in fo_ p t r-> LINE_ NUM =  0 ;  / /  u s e d  a s  a n  in de x in to  th e  bu ffe r

}  / / En d if

/ /  ch e ck for in com in g  re qu e s t  m e s s a ge  from  Mot ion _ De te ct_ Ta s k( )

Pe a k_ n ot ifie r_ s ys _ q id  =  _ m s gq_ ge t_ id (  On _ Th is _ Proce s s or,  PEAK_ NOTIFIER_ S YS _ Q) ;

m ot ion _ de te ct_ rqs t_ m s g_ p t r  =  _ m s gq_ poll(  Pe a k_ n ot ifie r_ s ys _ q id  ) ;

if (m ot ion _ de te ct_ rqs t_ m s g_ p t r  !=  NULL)

{

/ /  * * *  Ha n d le  th e  Re qu e s t  * * *

/ /  re p ly to  Mot ion _ De te ct_ Ta s k( )  with  lin e  in fo  m e s s a ge .

lin e _ in fo_ m s g_ p t r  =  _ m s g_ a lloc_ s ys te m (  s ize of(LINE_ INFO_ MS G)  ) ;

lin e _ in fo_ m s g_ p t r-> HEADER.S IZE =  s ize of(LINE_ INFO_ MS G) ;

lin e _ in fo_ m s g_ p t r-> HEADER.S OURCE_ QID =  Pe a k_ n ot ifie r_ s ys _ q id ;

lin e _ in fo_ m s g_ p t r-> HEADER.TARGET_ QID =

m ot ion _ de te ct_ rqs t_ m s g_ p t r-> HEADER.S OURCE_ QID;

lin e _ in fo_ m s g_ p t r-> INFO_ S TRUCT_ PTR =  in fo_ p t r;

_ m s gq_ s e n d ( (poin te r) lin e _ in fo_ m s g_ p t r) ;

_ m s g_ fre e ( (poin te r)m ot ion _ de te ct_ rqs t_ m s g_ p t r) ;

}  / / En d if

}  / / En d if

}

e ls e  / /  d is ca rd  da ta  on  wa rm  s ta rt

in fo_ p t r-> WARM_ S TART =  FALS E;

/ *  En d if * /

/ /  cle a r  th e  in te rru p t

Cle a rIn te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

}  / *  En dbody * /
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peakdata.c

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION: Pe a k Da ta  Ta s k

 *

 * Th is  t a s k in s ta lls  th e  Pe a k_ Da ta _ Not ifie r  wh ich

 * h a n d le s  FIFOPort  in te rru p t s  from  th e  Pe a k de te ctor.

 * Th e  t a s k m a n a ge s  th e  in com in g  pe a k pos it ion  a n d

 * in te n s ity da ta .  It  bu ild s  a  la rge  da ta  bu ffe r  for

 * th is  pu rpos e .

 *

 * Th e  t a s k re ce ive s  a  S TART_ PEAK com m a n d  from  th e

 * Us e r_ In te rfa ce _ Ta s k wh ich  it  u s e s  to  in s ta ll or

 * in it ia lize  th e  n ot ifie r .

 *

 * All s tdou t  m e s s a ge s  a ppe a r on  a  CCS  de bu gge r ou tpu t  win dow.

 *

 *

 *     AUTHOR: D.Gre e n

 *

 *     HIS TORY:     Firs t  Ve rs ion  2 0 0 1 - 0 2 - 1 6

 * Da te Wh o Wh a t

 * 2 0 0 1 -0 3 -0 9 D.G. a dde d  m e s s a ge  t ra n s fe rs  to  file  h a n d le r  t a s k

 * 2 0 0 1 -0 8 -2 8 DG a dde d  cre a t ion  of Mot ion _ De te ct_ Ta s k a n d

 * PEAK_ NOTIFIER_ S YS _ Q

 * 2 0 0 1 -0 8 -3 0 DG a dde d  ACK to  pe a k de te ctor in  S TART_ PEAK ca s e

 * LINE_ INFO_ MS G m s g  pool.

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

/ * TAS K* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Ta s k Na m e  :  Pe a k_ Da ta _ Ta s k

*  Com m e n ts   :

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

void  Pe a k_ Da ta _ Ta s k

(

u in t_ 3 2  pa ra m e te r

)

{  / *  Body * /

_ qu e u e _ id pe a k_ da ta _ q id ;

_ qu e u e _ id pe a k_ n ot ifie r_ s ys _ q id ;

_ qu e u e _ id file _ q id ;

_ ta s k_ id Mot ion _ de te ct_ ta s k_ id ;

u in t_ 1 6  vola t ile re s u lt ;

u in t_ 3 2 ve ctor;

u in t_ 3 2 lin e ,  voxe ls ;

u in t_ 3 2  vola t ile firs t_ poin t ,  la s t_ poin t ;

u in t_ 1 6 * bu ffe r_ p t r;

u in t_ 3 2 i;

e xte rn  PEAK_ DATA_ BUFFER_ PTR pe a k_ da ta _ p t r;

PEAK_ DATA_ BUFFER_ PTR re f_ pe a k_ p t r;
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UTILITY_ MES S AGE_ PTR a ck_ m s g_ p t r;

PEAK_ CMD_ MES S AGE_ PTR pe a k_ cm d_ m s g_ p t r;

PEAK_ DATA_ RPLY_ MS G_ PTR pe a k_ da ta _ rp ly_ m s g_ p t r;

e xte rn  PEAK_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r;

pu t s ( "Pe a k ok. \ n ") ;  / /  in it ia l a n n ou n ce m e n t

/ *  ope n  qu e u e  * /

pe a k_ da ta _ q id  =  _ m s gq_ ope n (  PEAK_ DATA_ Q,  0  ) ;

if (  pe a k_ da ta _ q id  = =  0  )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Error in  ca ll to  _ m s gq_ ope n ( ) .  Code  0 x% x\ n ",  _ ta s k_ ge t_ e rror( )  ) ;

file _ q id  =  _ m s gq_ ge t_ id (  Q6 7 _ 1 A_ ID,  FILE_ HANDLER_ Q ) ;

if ( file _ q id  = =  MS GQ_ NULL_ QUEUE_ ID)

_ io_ pu ts ( "Pe a k_ Da ta _ Ta s k:  Error in  ca ll to  _ m s gq_ ge t_ id ( ) .  In va lid  p roce s s or n u m be r. ") ;

/ *  cre a te  m e s s a ge  pools  * /

if(  _ m s gpool_ cre a te _ s ys te m (  (u in t_ 1 6 ) s ize of(  UTILITY_ MES S AGE ) ,  1 6 L,  0 L,  0 L )  = =  FALS E )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

if(  _ m s gpool_ cre a te _ s ys te m (  (u in t_ 1 6 ) s ize of(  PEAK_ DATA_ RPLY_ MS G ) ,  1 6 L,  0 L,  0 L )  = =  FALS E )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

if (  _ m s gpool_ cre a te _ s ys te m (  s ize of(  LINE_ INFO_ MS G ) ,  1 6 L,  0 L,  0 L )  = =  FALS E )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  _ m s gpool_ cre a te _ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  a lloca te  a n  8 MB s t ru ct ! Th is  is  th e  in com in g  da ta  bu ffe r .

re f_ pe a k_ p t r  =  pe a k_ da ta _ p t r  =

(PEAK_ DATA_ BUFFER_ PTR)_ m e m _ a lloc_ s ys te m (  s ize of(PEAK_ DATA_ BUFFER)  ) ;

if (pe a k_ da ta _ p t r  = =  NULL)

{

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  _ m e m _ a lloc_ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

pu t s ( "Fa ta l e rror,  p rog ra m  is  t e rm in a t in g . \ n ") ;

_ m qx_ e xit (0 ) ;

}

_ io_ p rin t f( "Da ta  poin te r:  0 x% x\ n ",  pe a k_ da ta _ p t r) ;  / /  for  de bu gg in g

/ /  a lloca te  in fo  s t ru ct

in fo_ p t r  =  (PEAK_ DATA_ INFO_ S TRUCT_ PTR)

_ m e m _ a lloc_ s ys te m (  s ize of(  PEAK_ DATA_ INFO_ S TRUCT )  ) ;

if ( in fo_ p t r  = =  NULL)

{

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  _ m e m _ a lloc_ s ys te m ( )  fa ile d .  ( e rror code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

pu t s ( "Fa ta l e rror,  p rog ra m  is  t e rm in a t in g . \ n ") ;

_ m qx_ e xit (0 ) ;

}

/ /  in it ia lize  s t ru ct  to  de fa u lt  va lu e s

in fo_ p t r-> MODE =  0 ; / /  im a ge / con t in u ou s

in fo_ p t r-> VOXEL_ CNTR =  0 ;

in fo_ p t r-> VOXELS _ PER_ LINE =  0 ;

in fo_ p t r-> TOTAL_ VOXELS  =  0 ;

in fo_ p t r-> LINE_ NUM =  0 ;

in fo_ p t r-> COLD_ S TART =  TRUE;

in fo_ p t r-> WARM_ S TART =  FALS E;

in fo_ p t r-> MOTION_ DIRECTION =  MOTION_ DIR_ BOTH;
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in fo_ p t r-> MOTION_ DETECT_ THRES HOLD =  MOTION_ DIFF_ THRES HOLD;

in fo_ p t r-> MOTION_ FILTER_ CONS TANT =  MOTION_ K_ FACTOR;

in fo_ p t r-> BUFFER_ PTR =  (u in t_ 1 6 * ) re f_ pe a k_ p t r;

in fo_ p t r-> REF_ BUFFER_ PTR =  (u in t_ 1 6  * ) re f_ pe a k_ p t r;

/ /  m ore . . .  t bd

/ /  for  da ta  t ra n s fe rs  to  file  h a n d le r ,  (n ot  u s e d  in  3 DMD)

bu ffe r_ p t r  =  (u in t_ 1 6  * ) re f_ pe a k_ p t r;

  / /  In it ia lize  In te rru p t  Ha n d lin g

/ /  As s ign  FPort  Rx_ AF in te rru p t  (0 x2 )  to  porta b le  in t .  code  3

In te rru p tS ou rce ( ( in t )EINT3 _ INTERRUPT,  ( in t )2 ) ;

/ /  in s ta ll Pe a k_ Da ta _ Not ifie r( )

ve ctor =  EINT3 _ INTERRUPT +  4 ;  / /  offs e t  by 4  from  porta b le  in t  code .

_ in t_ in s ta ll_ is r(  ve ctor,  (void  (_ CODE_ PTR_ ) (poin te r) )Pe a k_ Da ta _ Not ifie r ,  ( poin te r) in fo_ p t r) ;

/ /  u s e  n o  in te rru p t  pola rity in ve rs ion  for fifoport  ope ra t ion

INTR_ EXT_ POLARITY(3 ,0 ) ;  / /  EXT_ INT7

Cle a rIn te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

En a b le In te rru p t ( ( in t )EINT3 _ INTERRUPT) ;

/ /  cre a te  Pe a k n ot ifie r  s ys te m  qu e u e .

pe a k_ n ot ifie r_ s ys _ q id  =  _ m s gq_ ope n _ s ys te m (  PEAK_ NOTIFIER_ S YS _ Q,  0 ,  NULL,  0  ) ;

if (  pe a k_ n ot ifie r_ s ys _ q id  = =  0  )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Ca ll to  _ m s gq_ ope n _ s ys te m ( )  fa ile d .  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  cre a te  Mot ion _ De te ct_ Ta s k( )

Mot ion _ de te ct_ ta s k_ id  =  _ ta s k_ cre a te (  On _ Th is _ Proce s s or,  MOTION_ DETECT_ TAS K,  0  ) ;

if (Mot ion _ de te ct_ ta s k_ id  = =  MQX_ NULL_ TAS K_ ID)

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Ca ll to  _ ta s k_ cre a te ( )  fa ile d .  ( code  0 x% x) \ n ",  _ ta s k_ ge t_ e rror( )  ) ;

/ /  m a in  loop

wh ile  (  TRUE )

{

/ *  wa it  for  n e xt  in com in g  m e s s a ge  * /

pe a k_ cm d_ m s g_ p t r  =  _ m s gq_ re ce ive (  MS GQ_ ANY_ QUEUE,  0  ) ;

if(  pe a k_ cm d_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Ca ll to  _ m s gq_ re ce ive ( )  fa ile d .  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

s witch  (pe a k_ cm d_ m s g_ p t r-> CMD)

{

ca s e  S TART_ PEAK:

{

/ *  p re pa re  a  n e w m e s s a ge  bu ffe r  * /

a ck_ m s g_ p t r  =  (UTILITY_ MES S AGE_ PTR)

_ m s g_ a lloc_ s ys te m (  (u in t_ 1 6 ) s ize of(UTILITY_ MES S AGE)  ) ;

if(  a ck_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Ca ll to  _ m s g_ a lloc_ s ys te m ( )  fa ile d .  (Error code  0 x% x) . \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  m e s s a ge  from  Us e r In te rfa ce  Ta s k

/ /  re in it ia lize  pe a k de te ctor in fo  s t ru ct

in fo_ p t r-> MODE =  0 ;

in fo_ p t r-> VOXEL_ CNTR =  0 ;

voxe ls  =  in fo_ p t r-> VOXELS _ PER_ LINE =  pe a k_ cm d_ m s g_ p t r-> VOXELS _ PER_ LINE;

in fo_ p t r-> TOTAL_ VOXELS  =  0 ;

in fo_ p t r-> LINE_ NUM =  0 ;

in fo_ p t r-> WARM_ S TART =  TRUE;

in fo_ p t r-> FIRS T_ PAS S  =  TRUE;

in fo_ p t r-> MOTION_ DIRECTION =  pe a k_ cm d_ m s g_ p t r-> MOTION_ DIRECTION;
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in fo_ p t r-> MOTION_ FILTER_ CONS TANT =  pe a k_ cm d_ m s g_ p t r->

MOTION_ FILTER_ CONS TANT;

in fo_ p t r-> MOTION_ DETECT_ THRES HOLD =  pe a k_ cm d_ m s g_ p t r->

MOTION_ DETECT_ THRES HOLD;

in fo_ p t r-> BUFFER_ PTR =  (u in t_ 1 6  * ) re f_ pe a k_ p t r;

in fo_ p t r-> REF_ BUFFER_ PTR =  (u in t_ 1 6  * ) re f_ pe a k_ p t r;

/ /  Re s e t  FIFOPORT to  e lim in a te  pe a k s t a lls .

/ /  t h is  is  e xe cu te d  BEFORE th e  ga lvo is  s t a rt e d .

/ /  s o  s yn ch ron iza t ion  is  gu a ra n te e d .

e n a b le _ fifo_ port ( ) ;

re s e t_ fifo_ port ( ) ;

/ /  s e t t in g  AF th re s h old  re qu ire s  a  h a n ds h a ke  with  re m ote  p roce s s or

fifo_ port_ s p it ( INIT_ FPORT) ;  / /  AF th re s h old  is  s e t  by re m ote  p roce s s or

/ /  pe a k de te ctor u s e s  a  1 m s  de la y to  re a d  th e  fifoport

/ /  wa it  h e re  for  a n  a ck be fore  p roce e d in g

re s u lt  =  fifo_ port_ ke y( ) ;

if ( re s u lt  !=  PEAK_ READY)  / /  ch e ck for h a n ds h a ke  p rob le m .

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k( ) :  Ba d  fifoport  a ck from  Pe a k De te ctor. \ n ") ;

/ /  re p ly to  u s e r in te rfa ce  t a s k a n d  cle a n u p . . .

a ck_ m s g_ p t r-> HEADER.S IZE =  (_ m s g_ s ize ) s ize of(  UTILITY_ MES S AGE_ PTR ) ;

a ck_ m s g_ p t r-> HEADER.TARGET_ QID =  pe a k_ cm d_ m s g_ p t r-> HEADER.S OURCE_ QID;

a ck_ m s g_ p t r-> HEADER.S OURCE_ QID =  pe a k_ cm d_ m s g_ p t r-> HEADER.TARGET_ QID;

if (  _ m s gq_ s e n d (  (poin te r) a ck_ m s g_ p t r  )  = =  0  )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Ca ll to  _ m s gq_ s e n d ( )  fa ile d .  (Error code  0 x% x) . \ n ",

_ ta s k_ ge t_ e rror( ) ) ;

_ m s g_ fre e (  (poin te r)pe a k_ cm d_ m s g_ p t r  ) ;

b re a k;

}  / *  En dca s e  * /

ca s e  RQS T_ LINE:

{

/ /  a  re qu e s t  from  File _ Ha n d le r_ Ta s k for im a ge  da ta  (n ot  u s e d  in  3 DMD)

lin e  =  pe a k_ cm d_ m s g_ p t r-> LINE_ NUM;

/ /  th is  m s g  a lloca t ion  will be  fre e d  by th e  file  h a n d le r  t a s k.

pe a k_ da ta _ rp ly_ m s g_ p t r  =  (PEAK_ DATA_ RPLY_ MS G_ PTR)

_ m s g_ a lloc_ s ys te m (  s ize of(  PEAK_ DATA_ RPLY_ MS G )  ) ;

if (  pe a k_ da ta _ rp ly_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k:  Error in  ca ll to  _ m s g_ a lloc_ s ys te m ( ) .  Code  0 x% x\ n ",

_ ta s k_ ge t_ e rror( )  ) ;

pe a k_ da ta _ rp ly_ m s g_ p t r-> HEADER.S IZE =

s ize of(  MES S AGE_ HEADER_ S TRUCT )  +  (voxe ls  *  4  *  NUMBER_ OF_ PEAKS ) ;

pe a k_ da ta _ rp ly_ m s g_ p t r-> HEADER.S OURCE_ QID =  pe a k_ da ta _ q id ;

pe a k_ da ta _ rp ly_ m s g_ p t r-> HEADER.TARGET_ QID =  file _ q id ;

firs t_ poin t  =  lin e  *  voxe ls ;

la s t_ poin t  =  firs t_ poin t  +  voxe ls ;

for  (  i =  0 ;  i <  voxe ls ;  i+ +  )

{ / /  bu ild  lin e  da ta  for  m e s s a ge  to  file  h a n d le r  t a s k

pe a k_ da ta _ rp ly_ m s g_ p t r-> VOXEL_ BUFF[ i] .VOXEL[0 ] .PEAK_ POS N =

* (bu ffe r_ p t r  +  2 * ( i +  ( lin e  *  voxe ls ) ) ) ;

pe a k_ da ta _ rp ly_ m s g_ p t r-> VOXEL_ BUFF[ i] .VOXEL[0 ] .PEAK_ INT =

* (bu ffe r_ p t r  +  2 * ( i +  ( lin e  *  voxe ls ) )  +  1 ) ;

}

if (  _ m s gq_ s e n d (  pe a k_ da ta _ rp ly_ m s g_ p t r  )  = =  FALS E )

_ io_ p rin t f( "Pe a k_ Da ta _ Ta s k.  Error in  ca ll to  _ m s gq_ s e n d ( ) .  < Code  0 x% x> \ n ",

_ ta s k_ ge t_ e rror( )  ) ;
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/ /  fre e  rq s t  m e s s a ge .

_ m s g_ fre e (  (poin te r)pe a k_ cm d_ m s g_ p t r  ) ;

b re a k;

}  / *  En dca s e  * /

}  / *  En ds witch  * /

}

}  / *  En dbody * /
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/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *

 *     DES CRIPTION: Mot ion  De te ct ion  Ta s k

 *

 * Th is  t a s k is  cre a te d  by th e  Us e r_ In te rfa ce _ Ta s k.

 * It  re qu e s t s  m e s s a ge s  from  th e  Pe a k_ Da ta _ Not ifie r

 * con ta in in g  a  poin te r  to  th e  la t e s t  lin e  da ta .

 * It  a cce s s e s  th is  da ta  a n d  com pu te s  a  ru n n in g  a ve ra ge

 * of ra n ge  da ta  for  e a ch  poin t .  I t  com pa re s  th e  n e w

 * da ta  with  th e  cu rre n t  a ve ra ge  a n d  fla gs  a n y poin t s

 * wh ich  e xce e d  th re s h old  ( i. e .  a re  in  m ot ion ) .  Poin t s

 * in  m ot ion  a re  th e n  s e n t  to  th e  Dis p la y_ Drive r_ Ta s k

 * for t ra n s fe r  to  VB for d is p la y.

 *

 * All s tdou t  de bu g / wa rn in g  m e s s a ge s  a ppe a r on  a  CCS  ou tpu t  win dow.

 *

 *

 *     AUTHOR: D.Gre e n

 *

 *     HIS TORY:     Firs t  Ve rs ion  2 0 0 1 - 0 8 - 2 8

 * Da te Wh o Wh a t

 * 2 0 0 1 -0 8 -3 0 DG a dde d  ra n ge  a ve ra g in g  a n d  d iffe re n ce  de te ct ion

 * 2 0 0 1 -1 1 -2 2 DG fixe d  bu g  in  a lloca t ion  of d is p la y_ drive r_ m s g

 *

 *

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

/ * TAS K* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*

*  Ta s k Na m e  :  Mot ion _ De te ct_ Ta s k

*  Com m e n ts   :

*

* END* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

void  Mot ion _ De te ct_ Ta s k

(

u in t_ 3 2  pa ra m e te r

)

{  / *  Body * /

in t_ 3 2 lin e _ n u m ;

floa t Ia vg [MAX_ VOXELS _ PER_ LINE] ;

in t_ 1 6 Id iff[MAX_ VOXELS _ PER_ LINE] ;

floa t k;

in t_ 1 6 th re s h old ;  / /  m u s t  con ve rt  to  Q6  form a t

u in t_ 3 2 i;

u in t_ 1 6 j;

u in t_ 3 2 m ot ion _ type ;  / /  pos / n e g / both

in t_ 1 6 * bu ffe r_ p t r;

u in t_ 3 2 voxe ls ;

_ qu e u e _ id m ot ion _ de te ct_ 1 _ q id ;

_ qu e u e _ id m ot ion _ de te ct_ 2 _ q id ;

_ qu e u e _ id pe a k_ n ot ifie r_ s ys _ q id ;

_ qu e u e _ id d is p la y_ drive r_ q id ;

_ pool_ id d is p la y_ drive r_ m s g_ pool_ id ;
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_ ta s k_ id d is p la y_ drive r_ ta s k_ id ;

UTILITY_ MES S AGE_ PTR m ot ion _ de te ct_ rqs t_ m s g_ p t r;

LINE_ INFO_ MS G_ PTR lin e _ in fo_ m s g_ p t r;

DIS PLAY_ DRIVER_ MS G_ PTR dis p la y_ drive r_ m s g_ p t r;

UTILITY_ MES S AGE_ PTR dis p la y_ drive r_ rqs t_ m s g_ p t r;

    PEAK_ DATA_ INFO_ S TRUCT_ PTR in fo_ p t r;

/ /  in it ia lize

for ( i =  0 ;  i <  MAX_ VOXELS _ PER_ LINE;  + + i )

{

Ia vg [ i]  =  0 ;

Id iff[ i]  =  0 ;

}

/ /  ba n n e r (de bu g  in fo)

_ io_ p rin t f( "Ia vg  =  0 x% x \ n Id iff =  0 x% x\ n ",  Ia vg ,  Id iff) ;

pe a k_ n ot ifie r_ s ys _ q id  =  _ m s gq_ ge t_ id (  On _ Th is _ Proce s s or,  PEAK_ NOTIFIER_ S YS _ Q) ;

/ /  cre a te  m e s s a ge  qu e u e  for in com in g  n ot ifie r  m e s s a ge s

m ot ion _ de te ct_ 1 _ q id  =  _ m s gq_ ope n (  MOTION_ DETECT_ Q,  0  ) ;

if (m ot ion _ de te ct_ 1 _ q id  = =  0 )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ ope n ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  cre a te  m e s s a ge  qu e u e  for in com in g  d is p la y d rive r m e s s a ge s

m ot ion _ de te ct_ 2 _ q id  =  _ m s gq_ ope n (  MOTION_ DETECT_ 2 _ Q,  0  ) ;

if (m ot ion _ de te ct_ 2 _ q id  = =  0 )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ ope n ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ / cre a te  Dis p la y_ Drive r_ Ta s k

d is p la y_ drive r_ ta s k_ id  =  _ ta s k_ cre a te (  Q6 7 _ 1 A_ ID,  DIS PLAY_ DRIVER_ TAS K,  0  ) ;

if (d is p la y_ drive r_ ta s k_ id  = =  MQX_ NULL_ TAS K_ ID)

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ ta s k_ cre a te ( ) ,  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  cre a te  d is p la y d rive r m e s s a ge  pool

d is p la y_ drive r_ m s g_ pool_ id  =  _ m s gpool_ cre a te (  s ize of(DIS PLAY_ DRIVER_ MS G) ,  1 6 L,  1 6 L,  0 L ) ;

if (d is p la y_ drive r_ m s g_ pool_ id  = =  0 )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k:  Fa ilu re  in  ca ll to  _ m s gpool_ cre a te ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

d is p la y_ drive r_ q id  =  _ m s gq_ ge t_ id (  Q6 7 _ 1 A_ ID,  DIS PLAY_ DRIVER_ Q ) ;

/ /  p re fe tch  d is p la y d rive r m e s s a ge  from  m e s s a ge  pool

d is p la y_ drive r_ m s g_ p t r  =  _ m s g_ a lloc(  d is p la y_ drive r_ m s g_ pool_ id  ) ;

if (d is p la y_ drive r_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s g_ a lloc( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  m a in  loop

wh ile (TRUE)

{

/ / p re pa re  to  s e n d  m e s s a ge  to  Pe a k_ Da ta _ Not ifie r  to  re port  to  work

m ot ion _ de te ct_ rqs t_ m s g_ p t r  =  _ m s g_ a lloc_ s ys te m (  s ize of(UTILITY_ MES S AGE)  ) ;

if (m ot ion _ de te ct_ rqs t_ m s g_ p t r  = =  0 )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s g_ a lloc_ s ys te m ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

m ot ion _ de te ct_ rqs t_ m s g_ p t r-> HEADER.S IZE =  s ize of(  UTILITY_ MES S AGE ) ;

m ot ion _ de te ct_ rqs t_ m s g_ p t r-> HEADER.S OURCE_ QID =  m ot ion _ de te ct_ 1 _ q id ;
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motiondetect.c continued

m ot ion _ de te ct_ rqs t_ m s g_ p t r-> HEADER.TARGET_ QID =  pe a k_ n ot ifie r_ s ys _ q id ;

if (_ m s gq_ s e n d ( (poin te r)m ot ion _ de te ct_ rqs t_ m s g_ p t r)  = =  FALS E)

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ s e n d ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  wa it  for  th e  re p ly from  Pe a k_ Da ta _ Not ifie r( ) .

lin e _ in fo_ m s g_ p t r  =  _ m s gq_ re ce ive (  m ot ion _ de te ct_ 1 _ q id ,  0  ) ;

if ( lin e _ in fo_ m s g_ p t r  = =  NULL)

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s gq_ re ce ive ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

in fo_ p t r  =  lin e _ in fo_ m s g_ p t r-> INFO_ S TRUCT_ PTR;

_ m s g_ fre e (  (poin te r) lin e _ in fo_ m s g_ p t r  ) ;

/ /  ca lcu la te  pos it ion  of da ta  poin te r  a n d  fe tch  lin e  of da ta

voxe ls  =  in fo_ p t r-> VOXELS _ PER_ LINE;

lin e _ n u m  =  in fo_ p t r-> LINE_ NUM -  1 ;

if ( lin e _ n u m  <  0 )

lin e _ n u m  =  (MAX_ NUM_ OF_ VOXELS  /  voxe ls )  -1 ;   / /  wra p  to  la rge s t  lin e  n u m be r

k =  in fo_ p t r-> MOTION_ FILTER_ CONS TANT;

th re s h old  =  in fo_ p t r-> MOTION_ DETECT_ THRES HOLD *  6 4 ;  / /  n ow con ve rte d  to  Q6

m ot ion _ type  =  in fo_ p t r-> MOTION_ DIRECTION;

/ /  poin te r  to  cu rre n t  lin e  of da ta  ( e a ch  voxe l h a s  4  byte s )

bu ffe r_ p t r  =

( in t_ 1 6  * ) in fo_ p t r-> REF_ BUFFER_ PTR +  (2  *  lin e _ n u m  *  voxe ls  *  NUMBER_ OF_ PEAKS ) ;

j =  0 ;

d is p la y_ drive r_ m s g_ p t r-> DATA.COUNT =  0 ;  / /  in it ia lize

/ /  on  th e  firs t  pa s s ,  in it ia lize  Ia vg [ ]  a n d  cle a r  Id iff[ ]  to  p re ve n t  s pu riou s  m ot ion  a rt ifa ct s .

if ( in fo_ p t r-> FIRS T_ PAS S )

{

in fo_ p t r-> FIRS T_ PAS S  =  FALS E;

for ( i =  0 ;  i <  voxe ls ;  + + i )

{

Ia vg [ i]  =  * (bu ffe r_ p t r  +  2 * i) ;

Id iff[ i]  =  0 ;

}  / / En dfor

}

e ls e

{

/ /  p roce s s  th e  la t e s t  lin e  of da ta

for ( i =  0 ;  i <  voxe ls ;  + + i )

{

/ /  com pu te  ru n n in g  a ve ra ge  for e a ch  im a ge  poin t

/ /  n ote  th a t  ra n ge  a n d  in te n s ity s a m ple s  a re  in te rle a ve d

 / /  com pu te  ra n ge  de pa rtu re  from  a ve ra ge  for e a ch  poin t

 / /  Id iff is  in  Q6  form a t

 if (* (bu ffe r_ p t r  +  2 * i)  >  0 )

{

 Ia vg [ i]  =  ( (1 .  -  k)  *  Ia vg [ i] )  +  (k *  ( floa t )* (bu ffe r_ p t r  +  2 * i) ) ;

 Id iff[ i]  =  ( in t_ 1 6 ) ( ( floa t )* (bu ffe r_ p t r  +  2 * i)  -  Ia vg [ i] ) ;

}

e ls e

 Id iff[ i]  =  0 ;

/ / En d if
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motiondetect.c continued

if (m ot ion _ type  = =  MOTION_ DIR_ POS )

{

if (  ( ( th re s h old  >  0 )  && ( ( Id iff[ i]  -  th re s h old )  >  0 ) )

| |  ( ( th re s h old  <  0 )  && (Id iff[ i]  +  th re s h old  )  >  0  ) )

{

d is p la y_ drive r_ m s g_ p t r-> DATA.INDEX[ j]  =  i;

d is p la y_ drive r_ m s g_ p t r-> DATA.VALUE[ j]  =  Id iff[ i] ;

d is p la y_ drive r_ m s g_ p t r-> DATA.COUNT =  + + j;

}  / / En d if

}

e ls e  if (m ot ion _ type  = =  MOTION_ DIR_ NEG)

{

if (  ( ( th re s h old  <  0 )  && ( ( Id iff[ i]  -  th re s h old )  <   0 ) )

| |  ( ( th re s h old  >  0 )  && ( Id iff[ i]  +  th re s h old )  <  0 ) )

{

d is p la y_ drive r_ m s g_ p t r-> DATA.INDEX[ j]  =  i;

d is p la y_ drive r_ m s g_ p t r-> DATA.VALUE[ j]  =  Id iff[ i] ;

d is p la y_ drive r_ m s g_ p t r-> DATA.COUNT =  + + j;

}  / / En d if

}

e ls e / /  m ot ion _ type  is  'BOTH'

{

if (  ( ( th re s h old  >  0 )  && ( (a bs ( Id iff[ i] )  -  th re s h old )  >  0 ) )

| |  ( ( th re s h old  <  0 )  && ( ( - a bs ( Id iff[ i] )  -  th re s h old )  <  0 ) ) )

{

d is p la y_ drive r_ m s g_ p t r-> DATA.INDEX[ j]  =  i;

d is p la y_ drive r_ m s g_ p t r-> DATA.VALUE[ j]  =  Id iff[ i] ;

d is p la y_ drive r_ m s g_ p t r-> DATA.COUNT =  + + j;

}  / / En d if

}  / / En d if

}  / / En dfor

}  / / En d if

/ /  ch e ck for re qu e s t  from  d is p la y d rive r

d is p la y_ drive r_ rqs t_ m s g_ p t r  =  _ m s gq_ poll(  m ot ion _ de te ct_ 2 _ q id  ) ;

if (d is p la y_ drive r_ rqs t_ m s g_ p t r  !=  NULL)

{

if (d is p la y_ drive r_ rqs t_ m s g_ p t r-> DATA = =  RQS T_ NEXT_ DATA)

{

/ /  for  th is  lin e ,  s e n d  in d ice s  a n d  de pa rtu re s  to  Dis p la y_ Drive r_ Ta s k( )

d is p la y_ drive r_ m s g_ p t r-> HEADER.S IZE =  s ize of(  DIS PLAY_ DRIVER_ MS G ) ;

d is p la y_ drive r_ m s g_ p t r-> HEADER.S OURCE_ QID =  m ot ion _ de te ct_ 2 _ q id ;

d is p la y_ drive r_ m s g_ p t r-> HEADER.TARGET_ QID =  d is p la y_ drive r_ q id ;

d is p la y_ drive r_ m s g_ p t r-> TYPE =  MOTION;

if (  _ m s gq_ s e n d (  d is p la y_ drive r_ m s g_ p t r  )  = =  FALS E )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  m s gq_ s e n d ( )  ( code  0 x% x) \ n ",

_ ta s k_ ge t_ e rror( )  ) ;

/ /  du m p  th e  m e s s a ge  a n d  con t in u e

_ m s g_ fre e (  (poin te r)d is p la y_ drive r_ rqs t_ m s g_ p t r  ) ;

/ /  p re fe tch  n e xt  d is p la y d rive r m e s s a ge  from  m e s s a ge  pool

d is p la y_ drive r_ m s g_ p t r  =  _ m s g_ a lloc(  d is p la y_ drive r_ m s g_ pool_ id  ) ;

if (d is p la y_ drive r_ m s g_ p t r  = =  NULL )

_ io_ p rin t f( "Mot ion _ De te ct_ Ta s k( ) :  Fa ilu re  in  ca ll to  _ m s g_ a lloc( )  ( code  0 x% x) \ n ",

 _ ta s k_ ge t_ e rror( )  ) ;

}  / / En d if

}  / / En d if

}  / / En dwh ile

}  / *  En dbody * /
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iiq67.cmd

/ /  Lin ke r com m a n d  file  for  Q6 7 .

/ * Th is  ve rs ion  e xp licit ly a lloca te s  S DRAM for la rge  da ta  bu ffe rs

wh ich  a re  re qu ire d  for th e  la s e r  s ca n n e r.

* /

/ *  S PECIFY THE S YS TEM MEMORY MAP * /

/ *  MAP 0  * /

/ *

MEMORY

{

    S BS RAM:      o  =  0 0 0 0 0 0 0 0 h    l =  0 0 0 4 0 0 0 0 h    Ke rn e l da ta

    IPM:         o  =  0 1 4 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h

    INT:         o  =  0 2 0 0 0 0 0 0 h    l =  0 0 0 0 0 2 0 0 h    In te rru p t  ve ctors

    S DRAM0 :      o  =  0 2 0 0 0 2 0 0 h    l =  0 0 3 FFE0 0 h

    S DRAM1 :      o  =  0 3 0 0 0 0 0 0 h    l =  0 0 4 0 0 0 0 0 h

    IDM:         o  =  8 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h

}

* /

/ *  MAP 1  -  m od ifie d  for  IIQ6 7  * /

MEMORY

{

    IPM:         o  =  0 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h / *  p rog ra m  ca ch e  * /

    IDM:         o  =  8 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h / *  in te rn a l da ta  m e m ory * /

    INT:         o  =  0 2 0 0 0 0 0 0 h    l =  0 0 0 0 0 2 0 0 h / *  In te rru p t  ve ctors  * /

/ /   S DRAM0 :      o  =  0 2 0 0 0 2 0 0 h    l =  0 0 fffd ffh

 S DRAM0 A:     o  =  0 2 0 0 0 2 0 0 h    l =  0 0 6 ffd ffh

 S DRAM0 B:     o  =  0 2 7 0 0 0 0 0 h    l =  0 0 8 fffffh   / *  for  la rge  da ta  bu ffe rs  * /

AS RAM o =  0 1 7 0 0 0 0 0 h l =  0 0 0 8 0 0 0 0 h / *  1 2 8 k x 3 2  (5 1 2 kB)  For PCI in te rfa ce  * /

}

/ *

With  th e  e xce p t ion  of . t e xt ,  th e  in it ia lize d  a n d  u n in it ia lize d  s e ct ion s  ca n n ot

be  a lloca te d  in to  in te rn a l p rog ra m  m e m ory.

In it ia lize d  s e ct ion s :

. cin it ,  . con s t ,  . s witch  s e ct ion ,  a n d  . t e xt

Un in it ia lize d  s e ct ion s :

.b s s  s e ct ion ,  . fa r  s e ct ion ,  . s t a ck s e ct ion ,  . s ys m e m

* /

S ECTIONS

/ *

{   for  t e s t in g ,  pu t  a ll s e ct ion s  in  on ch ip  m e m ory

    . t e xt        >        IPM

    .ve ctors     >        IPM       Mu s t  be  in  s a m e  s e ct ion  a s  . t e xt

    . s t a ck      >        IDM

    .b s s         >        IDM

    . cin it       >        IDM

    . cio         >        IDM

    . con s t      >        IDM

    .da ta        >        IDM

    . s witch      >        IDM

    . s ys m e m    >        IDM

    . fa r         >        IDM

    . ipm te xt     >        IDM

    .ve c        >        IDM

}

* /
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iiq67.cmd continued

{ / *  IPM is  re s e rve d  for p rog ra m  ca ch e  * /

    . t e xt        >        S DRAM0 A

    .ve ctors     >        INT      / *  Mu s t  be  in  s a m e  s e ct ion  a s  . t e xt  * /

    . s t a ck      >        IDM

    .b s s         >        IDM

    . cin it       >       S DRAM0 A

    . cio         >        IDM

    . con s t       >        IDM

    .da ta        >        IDM

    . s witch      >        IDM

   . s ys m e m  > S DRAM0 B

    . fa r         >        S DRAM0 A

    . ipm te xt     >        S DRAM0 A

    .ve c        >        S DRAM0 A

}
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demo0A.mki

#  m a ke  “in clu de  file ”

#

#  Ge n e ric tools  file  for  * .MAK

#

#

#  Ma cros

#

AS M =  a s m 6 x

AS M_ ARGS  =  - s  - e

CC =  cl6 x

CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2

LNK =  ln k6 x

LNK_ ARGS  =  - c -x - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0

AR =  a r6 x

AR_ ARGS  =  - r

HEX =  h e x6 x

HEX_ ARGS  =  p rom .cm d

HEX2 BIN =  h e x2 b in

HEX2 BIN_ ARGS  =  - f

HEXVERT =  h e xve rt

HEXVERT_ ARGS  =  -w4  - r

LIBS  =  - l s td io . lib  - l pe riph . lib  - l u s e r . lib  - l d s p . lib  - l r t s 6 7 0 1 le . lib  - l iiq6 7 . lib  - l m qx. lib

DEBUGGER =  c: \ com pos e r\ cc_ a pp .e xe

#  EXECUTE =  t e rm in a l. e xe

#  Un com m e n t  to  e xp licit ly s e t  ou tpu t  ob je ct  file

#  OUTPUT =  file n a m e .ou t
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Appendix B. Code listings for the Peak M62 and Galvo M62 DSPs

This appendix lists the 3DMD code for the Peak M62 and Galvo M62 DSPs. This code

runs standalone, without the Precise/MQX real-time operating system.

For each DSP, the listings include the “selector” file, the source files, the linker command

file and the “make include file”.
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Code62A.c

/ *  Pe a k M6 2  s e le ctor file                                 * /

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ s td io .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ u s e r.h "

/ *  a pp lica t ion  in clu de s  * /

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ te m pla te .h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ pd fn .h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ pe a k.h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ de m o.h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ e xte rn s .c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ m a in .c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ pe a k5 \ iim 6 2 \ pe a k_ is r . c"

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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templates.h

/ /  Proto type s

# p ra gm a  INTERRUPT(Pe a k_ is r) ;

void  Pe a k_ is r(void ) ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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pdfn.h

# ifn de f _ PDFN_

# de fin e  _ PDFN_

/ * H* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *   File     :  pd fn .h      ;

 *   Da te    :  9 9 -1 1 -1 2           ;

 *   Re v    :  1 .0                ;

 *   By     :  F.Bla is ,  D.Gre e n       ;

 *

 *   De s crip t ion  :

 * Mu lt ip le  Pe a kDe te ctor De fin it ion s

 *

 * Th e  Mu lt ip le  Pe a k De te ct ion  Algorith m  h a s  be e n  u s e d  in te n s ive ly

 * in  n u m e rou s  Biris  a n d  Au toS yn ch ron ize d  S ca n n e rs .  Th is  file  con ta in s

 * th e  de fin it ion s  re qu ire d  to  im p le m e n t  a  s oftwa re  ve rs ion  of th is

 * a lgorith m .  Provis ion  a re  m a de  a va ila b le  to  a dd  o th e r de te cte d

 * pa ra m e te rs  to  th is  a lgorith m

 *

 * NOTES :

 * 1 )  For s pe e d  re a s on ,  th e  C code  u s e s  e xte n s ive ly GLOBAL va ria b le s  a n d

 * con s ta n t  de fin it ion s  to  a cce s s  re g is t e rs  a n d  da ta .  Th e s e  a re  de fin e d

 * a s  G_ PKDT_ INDATA_

 * 2 )  Th e  pe a k de te ctor a lgorith m  ca n  u s e  two d iffe re n t  m e th ods  to

 * re a d  th e  CCD s ign a l,  e ith e r from  a  bu ffe r  or  from  a  re g is t e r .  Th is

 * is  de fin e d  u s in g  th e  G_ PKDT_ INDATA a n d  G_ PKDT_ INIT_ INPUT

 *

 *

 *  Re v Da te       By  Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   9 9 -1 1 -1 2 fb Re le a s e  Ve rs ion  1 .0

 *  1 .1 0 0 -0 5 -2 3 DG type de f for  pkd t_ da ta _ s t ru ct  n ow u s e s  in t s

 *  1 .2   0 0 -0 5 -2 6 DG u s e  of u n ion  for ccd_ bu ffe r[ ]

 *  a dde d  p in g -pon g  bu ffe rin g  for con cu rre n t  dm a

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ *

Globa l S ys te m  De fin it ion s :

Th e s e  de fin it ion s  m u s t  be  a da p te d  to  th e  s ys te m

* /

/ *  Exte rn a l va ria b le s  * /

/ / e xte rn  vola t ile  in t   * fifo_ p t r; / *  From  FIFO * /

/ / e xte rn  vola t ile  in t   * ccd_ bu ffe r;

/ * * * *  GLOBAL MACROS  * * * * * /

/ *  Mu s t  be  m od ifie d  to  re fle ct  th e  s ys te m  * /

# de fin e  PKDT_ DEBUG 0 / *  1  =  De bu g  Mode  Act ive  * /

/ *  Re a d  th e  da ta  from  th e  A/ D con ve cte r  * /

/ *

Two m ode s  a re  de fin e d :  bu ffe re d  or re g is t e r .

IN BOTH CAS ES  THE POINTER OR FIFO REGIS TER MUS T BE PROPERLY INITIALIZED

PRIOR TO CALLING THE PEAK DETECTOR ALGORITHM.
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pdfn.h continued

Note :

for C6 x ope ra t ion ,  dm a  is  u s e d  to  t ra n s fe r  da ta  d ire ct ly to

on ch ip  RAM.  Th e re fore  th e  bu ffe r  m ode ,  a s  s h own  be low,  is  u s e d .

* /

# de fin e  G_ PKDT_ INDATA_ TYPE 1 / *  S e t  m ode :  0 = Fifo ,  1 = Bu ffe re d  * /

# de fin e  G_ PKDT_ INDATA_ FIFO * fifo_ p t r  & 0 x3 fff

/ /  for  M6 2

/ /  dou b le  bu ffe rin g  is  u s e d  be ca u s e  dm a  a n d  pe a k de te ct ion  ope ra te  con cu rre n t ly.

/ /  th e s e  m a cros  corre ct  ADC da ta

# de fin e  G_ PKDT_ INDATA_ BUFFER_ 0 ( i)

( ( ( ccd_ da ta _ 0 [ i] .da ta _ p r.a d0  & 0 x3 fff)  +  A4 D1 _ ADC_ OFFS ET)  *  A4 D1 _ ADC_ S IGN)

# de fin e  G_ PKDT_ INDATA_ BUFFER_ 1 ( i)

( ( ( ccd_ da ta _ 1 [ i] .da ta _ p r.a d0  & 0 x3 fff)  +  A4 D1 _ ADC_ OFFS ET)  *  A4 D1 _ ADC_ S IGN)

/ * * * * *  LOCAL DEFINITIONS  * * * * * /

# de fin e  PKDT_ CCD_ MAX_ LENGTH 1 2 8 / *  Ma xim u m  le n g th  pe a k de te ctor * /

# de fin e  PKDT_ PIX_ QFORMAT 6

# de fin e  PKDT_ PIX_ FRACTION (1  < <  PKDT_ PIX_ QFORMAT)

# de fin e  PKDT_ PIX_ POS (p ) ( (p )  /  ( floa t )PKDT_ PIX_ FRACTION)

/ *  NOTE:  Th e  fo llowin g  s t ru ctu re  u s e s  ONLY 3 2  b it s  va lu e s  ALL lon g  in te ge rs .  Th a t

p re ve n t s  n on -com pa t ib le  form a ts  be twe e n  TI a n d  IEEE floa t in g  poin t  va lu e s .

NB (2 0 0 0 -0 5 -2 3 ,  DG.) :

for  th e  C6 x,  lon g  is  4 0  b it s  n ot  3 2 .  s o  th e  fo llowin g  type de f s h ou ld  be

ch a n ge d  to  u s e  in t s  for  th e  re a s on s  s t a te d  a bove .

(2 0 0 1 -0 3 -2 2 ,  DG.) :

u s e  's h ort '  de cla ra t ion s  for  e fficie n cy.

* /

type de f s t ru ct  {

s h ort lPe a kPos Q6 ; / *  Pe a k pos it ion  (Form a t  Q)  * /

s h ort lPe a kIn t ;

s h ort lPe a kS igm a ;

s h ort lNotUs e d ;

}  pkd t_ da ta _ s t ru ct ;

/ *  Proto type s  * /

/ *

iIn itPe a kDe te ct

iPe a kDe te ct

De te ct  ALL pe a ks  in  th e  CCD s ign a l to  a  m a xim u m  of iMa xNbPe a k.  S tore s

th e  re s u lt s  in  th e  tPkDt  s t ru ctu re  to  a  m a xim u m  of iMa xNbPe a k.

S kips  iS kipDa ta  a n d  th e n  re a ds  th e  re m a in in g  iCCDLe n g th .

Th e  MACROS  G_ PKDT_ INDATA a n d  G_ PKDT_ INDATA_ INIT m u s t  be  p rope rly de fin e d

Th e  fu n ct ion  iIn itPe a kDe te ct  MUS T BE CALLED AT LEAS T ONCE be fore

ca llin g  iPe a kDe te ct .

Th e  MACRO G_ PKDT_ INDATA_ INIT MUS T BE CALLED BEFORE EACH ca ll to  iPe a kDe te ct .

In pu t s

iCCDLe n g th Nu m be r of p ixe l on  th e  CCD ( to ta l va lu e s  of da ta  re a d )
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pdfn.h continued

iCCDWin dowFrom S ta rt s  de te ct in g  s ign a l a t  s pe cifie d  loca t ion

iCCDWin dowLe n g th De te ct  for  . . .  s kip  re m a in in g  p ixe ls

iVa lidTh re s h old Va lida t ion  th re s h old

p tPkDt Poin te r  wh e re  to  s tore  da ta

iMa xNbPe a k Ma xim u m  n u m be r of pe a ks  in  th e  bu ffe r

* /

in t  iIn itPe a kDe te ct  ( in t  iCCDLe n g th ,  in t  iCCDWin dowFrom ,  in t  iCCDWin dowLe n g th ,

s h ort  iVa lidTh re s h old ) ;

in t  iIn itPe a kDe te ctRe g  ( in t  iCCDLe n g th ,  in t  iCCDWin dowFrom ,  in t  iCCDWin dowLe n g th ,

in t  iVa lidTh re s h old ) ;

in t  iPe a kDe te ct  (pkd t_ da ta _ s t ru ct  * p tPkDt ,  in t  iMa xNbPe a k) ;

in t  iPe a kDe te ctRe g  (pkd t_ da ta _ s t ru ct  * p tPkDt ,  in t  iMa xNbPe a k) ;

/ *

In  De bu g  m ode  on ly

* /

# if PKDT_ DEBUG

e xte rn  in t a iCCD_ filt e r_ s ign a l [PKDT_ CCD_ MAX_ LENGTH] ;

e xte rn  in t a iCCD_ de rive _ 1 s t  [PKDT_ CCD_ MAX_ LENGTH] ;

e xte rn  in t a iCCD_ de rive _ 2 n d  [PKDT_ CCD_ MAX_ LENGTH] ;

e xte rn  in t a iDe bu g  [PKDT_ CCD_ MAX_ LENGTH] ;

# e n d if

# e n d if / *  _ PDFN_  * /
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peak.h

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 1 -3 1 d .g . In it ia l re le a s e

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 * He a de r file  for  Pe a k IS R.

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

# ifn de f _ _ Pe a k_ h _ _

# de fin e _ _ Pe a k_ h _ _

/ /  DIO b it s

# de fin e  DIO_ PIN_ 1 0 x0

# de fin e  DIO_ PIN_ 2 0 x1

# de fin e  DIO_ PIN_ 3 0 x2

# de fin e  DIO_ PIN_ 4 0 x3

# de fin e  DIO_ PIN_ 5 0 x4

# de fin e  DIO_ PIN_ 6 0 x5

# de fin e  DIO_ PIN_ 7 0 x6

# de fin e IDLE 0

# de fin e RUN 1

# de fin e  MODULE_ 0 0

# de fin e  MODULE_ 1 1

# de fin e  A4 D1 _ S ITE 0 L

# de fin e  A4 D4 _ S ITE 0 L

# de fin e  ADC_ PAIR_ 0 0

# de fin e  ADC_ PAIR_ 1 1

# de fin e  ADC_ FIFOs 1

# de fin e  DAC_ FIFOs 2

/ /  ADC p ipe lin e  de la y

# de fin e  ADC_ LATENCY 3

# de fin e  CCD_ LENGTH 1 2 8

# de fin e  MAX_ NB_ PEAK 6

/ /  DMA:  cpu  b lock/ n o-b lock

# de fin e  BLOCK 1

# de fin e  NO_ BLOCK 0

# e n d if / *  Pe a k_ h  * /
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demo.h

# ifn de f   _ de m o_ h _

# de fin e    _ de m o_ h _

# de fin e  fu ll_ ve rs ion  0 / /  # ifde f u s e d  for e a rly de ve lopm e n t

/ *

th is  file  is  cop ie d  from  th e  Q6 7 .  It  is  u s e d  on ly to  p rovide  con s is t e n cy be twe e n

th e  Q6 7  a n d  M6 2  s ys te m s .

* /

/ *  Globa l in d icie s :  t a s k t e m p la te  n u m be rs .  * /

# de fin e  IPC_ TTN 1 0

# de fin e  US ER_ INTERFACE_ TAS K     1 1

# de fin e  GALVO_ CONTROL_ TAS K 1 5

# de fin e  PEAK_ DATA_ TAS K 2 0

# de fin e  FILE_ HANDLER_ TAS K 2 5

# de fin e  GALVO_ DATA_ TAS K 3 0

/ *  Qu e u e s  -  < # 1  -  7  a re  re s e rve d>  * /

# de fin e  US ER_ INTERFACE_ Q 4 0

# de fin e  GALVO_ CONTROL_ Q 4 1

# de fin e  GALVO_ DATA_ Q 4 2

# de fin e  PEAK_ DATA_ Q 4 3

# de fin e  FILE_ HANDLER_ Q 4 4

/ *  In te rp roce s s or m e s s a ge  qu e u e s  * /

/ *  Q6 7  FIFOLin ks  -  Boa rd  1  * /

/ /  ProcA

# de fin e FLINK1 _ A_ B_ Q 1 0

# de fin e FLINK1 _ A_ C_ Q 1 1

# de fin e FLINK1 _ A_ D_ Q 1 2

/ /  ProcB

# de fin e FLINK1 _ B_ A_ Q 1 3

# de fin e FLINK1 _ B_ C_ Q 1 4

# de fin e FLINK1 _ B_ D_ Q 1 5

/ /  ProcC

# de fin e FLINK1 _ C_ A_ Q 1 6

# de fin e FLINK1 _ C_ B_ Q 1 7

# de fin e FLINK1 _ C_ D_ Q 1 8

/ /  ProcD

# de fin e FLINK1 _ D_ A_ Q 1 9

# de fin e FLINK1 _ D_ B_ Q 2 0

# de fin e FLINK1 _ D_ C_ Q 2 1

/ *  Q6 7  FIFOLin ks  -  Boa rd  2  ( fu tu re  e xpa n s ion )  * /

/ /  ProcA

# de fin e FLINK2 _ A_ B_ Q 2 2

# de fin e FLINK2 _ A_ C_ Q 2 3

# de fin e FLINK2 _ A_ D_ Q 2 4

/ /  ProcB

# de fin e FLINK2 _ B_ A_ Q 2 5

# de fin e FLINK2 _ B_ C_ Q 2 6

# de fin e FLINK2 _ B_ D_ Q 2 7

/ /  ProcC

# de fin e FLINK2 _ C_ A_ Q 2 8

# de fin e FLINK2 _ C_ B_ Q 2 9

# de fin e FLINK2 _ C_ D_ Q 3 0

/ /  ProcD

# de fin e FLINK2 _ D_ A_ Q 3 1

# de fin e FLINK2 _ D_ B_ Q 3 2

# de fin e FLINK2 _ D_ C_ Q 3 3

/ *  Proce s s or n u m be rs  * /

/ *  Q6 7  Boa rd  1  * /
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demo.h continued

# de fin e  Q6 7 _ 1 A_ ID         1

# de fin e  Q6 7 _ 1 B_ ID 2

# de fin e  Q6 7 _ 1 C_ ID 3

# de fin e  Q6 7 _ 1 D_ ID 4

/ *  Q6 7  Boa rd  2  * /

# de fin e  Q6 7 _ 2 A_ ID 5

# de fin e  Q6 7 _ 2 B_ ID 6

# de fin e  Q6 7 _ 2 C_ ID 7

# de fin e  Q6 7 _ 2 D_ ID 8

/ *  M6 2  Boa rds  (NOT REQUIRED)  * /

# de fin e  M6 2 _ 1 _ ID 1 0 1 / /  ga lvo  p roce s s or

# de fin e  M6 2 _ 2 _ ID 1 0 2 / /  fu tu re  e xpa n s ion

/ *  m is c * /

# de fin e  On _ Th is _ Proce s s or 0

# de fin e  MAX_ BUFFERS 1 6

/ *  DMA re la te d  * /

# de fin e  DMA_ CH_ 3 3  / /  DMA ch a n n e l for  FIFOPort  a cce s s

# de fin e  BLOCK 1

# de fin e  NO_ BLOCK 0

/ *  Ga lvo com m a n d  type  * /

# de fin e  S TOP_ GALVO 0 x1 0 1 0

# de fin e  S TART_ GALVO 0 x2 0 2 0

# de fin e  UPDATE_ GALVO 0 x3 0 3 0

/ *  Ga lvo m is c * /

# de fin e GALVO_ ACK 0 x4 0 4 0

# de fin e  GALVO_ OK 0 x1 1 1 1

# de fin e  BAD_ GALVO_ RES PONS E 0 x2 2 2 2

# de fin e  NO_ GALVO_ RES PONS E 0 x3 3 3 3

# de fin e  GALVO_ NOT_ READY 0 x4 4 4 4

/ *  Ga lvo ru n  m ode  * /

# de fin e  CONTINUOUS _ MODE 0

# de fin e  IMAGE_ MODE 0 x1

/ *  Pe a k com m a n ds  * /

# de fin e  S TART_ PEAK 0 x5

# de fin e  INIT_ FPORT 0 x5 5 5 5

/ *  Pe a k a ckn owle dm e n t  * /

# de fin e  PEAK_ READY 0 x1 0 1 0

/ *  No.  of Pe a ks  to  De te ct  * /

# de fin e NUMBER_ OF_ PEAKS 0 x1

/ *  File  h a n d le r  m e s s a ge  type s  * /

# de fin e OPEN_ FILE 0 x0

# de fin e  WRITE_ DATA 0 x1

# de fin e  CLOS E_ ALL_ FILES 0 x2

/ *  File  h a n d le r  da ta  type s  * /

# de fin e POS ITION 0 x0

# de fin e  INTENS ITY 0 x1

/ *  file  s t a tu s  * /

# de fin e  FILES _ OPEN 0 x1

# de fin e  FILES _ CLOS ED 0 x0

/ *  Ut ility m e s s a ge  Da ta  type s  * /
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demo.h continued

# de fin e NO_ WRITE 0 x1

# de fin e  OPEN_ FAIL 0 x2

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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externs.c

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 1 -3 1 d .g . In it ia l re le a s e

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 *

 * e xte rn a l de cla ra t ion s

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

/ /  e xte rn a ls  for  pe a k de te ctor

type de f s t ru ct

{

u n s ign e d  s h ort a d1 ;

u n s ign e d  s h ort a d0 ;

}  ADC_ PAIR;

type de f u n ion

{

u n s ign e d  in t pa ir ; / /  dm a  t ra n s fe r ,  2  ch a n n e ls

ADC_ PAIR da ta _ p r; / /  da ta  re a d ,  1  ch a n n e l

}  CCD_ DATA;

/ /  p in g -pon g  bu ffe rs

CCD_ DATA ccd_ da ta _ 0 [CCD_ LENGTH] ;

CCD_ DATA ccd_ da ta _ 1 [CCD_ LENGTH] ;

s ta t ic in t in _ bu ffe r_ s e le ct ;  / /  in t  for  e fficie n cy

s ta t ic in t firs t_ pa s s ;

/ /  u s e d  's h ort '  for  pe rform a n ce  t e s t in g

s h ort a iCCD_ de rive _ 2 n d  [PKDT_ CCD_ MAX_ LENGTH] ;
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main.c

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 0 -0 5 -3 0 d .g . In it ia l re le a s e

 * 2 0 0 1 -0 3 -2 2 d .g . a d ju s te d  for 's h ort '  da ta

 * 2 0 0 1 -0 8 -3 0 DG a dde d  a ck a t  e n d  of INIT_ FPORT

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 *

 * Th is  t e s t  code  doe s  n ot  ru n  u n de r MQX.

 * Pe a kde te ctor s e tu p  p rog ra m .

 *

 *

 *   Pa ra m e te rs :

 *

 *   Re tu rn s :

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 0 ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ s td io .h "

# in clu de  "pd fn .h "

void  m a in ( )

{

s h ort ccd_ th re s h old  =  3 0 0 ;

in t  m odu le  =  A4 D1 _ S ITE;

e xte rn  CCD_ DATA ccd_ da ta _ 0 [CCD_ LENGTH] ;

e xte rn  CCD_ DATA ccd_ da ta _ 1 [CCD_ LENGTH] ;

clrs cr( ) ;

/ /  S e tu p  d ig it a l I/ O d ire ct ion  MS By. . .LS By

d ig_ d ir(DIO_ DIR_ INPUT,  DIO_ DIR_ INPUT,  DIO_ DIR_ INPUT,  DIO_ DIR_ OUTPUT) ;

/ /  cle a r  DIG ou tpu t  FIFO IS R m a rke r b it  (p in  6 )

writ e _ d ig_ b it (DIO_ PIN_ 6 ,  0 ) ;

e n a b le _ fifo_ port ( ) ;  / /  in it ia lize  fport

re s e t_ fifo_ port ( ) ;

pu t s ( "Pe a k5 \ n - - - - - \ n ") ;

pu t s ( "\ n Pe a k De te ctor.  \ n ") ;

pu t s ( "* * * *  Fu lly op t im ize d  ve rs ion  * * * * \ n ") ;

pu t s ( "DIG I/ O p in  6  is  a s s e rt e d  for  th e  du ra t ion  of th e  Pe a k_ is r . ") ;

/ *

Th is  p rog ra m  u s e s  th e  e xte rn a l CCD Clock to  clock th e  A4 D1 .

* /

/ /  s e tu p  A4 D1  Om n ibu s  ADC m odu le

A4 D1 _ in it ia lize (m odu le ) ;

/ / A4 D1 _ ga te (m odu le ,  OFF) ; / /  u s e  h a rdwa re  con t ro l

A4 D1 _ re s e t_ fifo(m odu le ,  0 ) ;  / /  a dc fifos

A4 D1 _ t rigge r_ a dc(m odu le ,  EXTERNAL) ;  / /  u s e  CCD Clock

A4 D1 _ s e t_ fifo_ in te rru p t_ le ve l(m odu le ,  0 ,  A4 D1 _ FIFO_ HALF_ FULL) ;



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 130

main.c contnued

/ /  e n a b le  fifo  (S oftwa re  con t ro l)

/ / A4 D1 _ s e t_ ga te _ pola rity(m odu le ,  A4 D1 _ RIS ING_ EDGE,  A4 D1 _ FALLING_ EDGE) ;  / /  Ha rdwa re  con t ro l

    A4 D1 _ e n a b le _ fifo(m odu le ,  0 ,  ON) ; / /  S ta rt  fillin g  ADC FIFO 0

    A4 D1 _ e n a b le _ fifo(m odu le ,  1 ,  OFF) ;       / /  Dis a b le  fillin g  ADC FIFO 1

    A4 D1 _ e n a b le _ fifo(m odu le ,  2 ,  OFF) ;        / /  Dis a b le  fillin g  DAC FIFO

A4 D1 _ ga te (m odu le ,  ON) ;  / /  Us e  s oftwa re  con t ro l

/ /  s e tu p  in te rru p t

En a b le In te rru p t s ( ) ;

    In te rru p tS ou rce (EINT0 _ INTERRUPT,  EINT0 _ INT_ S RC) ;

In s ta llIn tVe ctor(Pe a k_ is r ,  EINT0 _ INTERRUPT) ;

    Cle a rIn te rru p t (EINT0 _ INTERRUPT) ;

    En a b le In te rru p t (EINT0 _ INTERRUPT) ;

/ /  in it ia lize  Pe a k de te ctor

iIn itPe a kDe te ct  (CCD_ LENGTH,  1 6 ,  CCD_ LENGTH -  2  *  1 6 ,  ccd_ th re s h old ) ;

p rin t f( "ccd_ da ta _ 0 :  0 x% x\ n ",  ccd_ da ta _ 0 ) ;

p rin t f( "ccd_ da ta _ 1 :  0 x% x\ n ",  ccd_ da ta _ 1 ) ;

e n a b le _ clock( ) ;

wh ile  (1 )

{

/ *

Th is  loop  ch e cks  for  a n  INIT_ FPORT com m a n d  from  th e  Pe a k_ Da ta _ Ta s k( ) .

* /

m s (1 ) ;  / /  a wa ke  e ve ry m illis e con d

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Rx_ FIFO_ EMPTY)  = =  1  )  / /  if ( n ot  e m p ty) . . .

{

s witch  ( fifo_ port_ e a t ( ) )

{

ca s e  INIT_ FPORT:

{  / /  s e t  Q6 7  FPort  th re s h old  to  Ha lf fu ll con d it ion .

/ /  th is  re qu ire s  a  h a n ds h a ke  be twe e n  th e  Q6 7  a n d  th e  M6 2

s e t_ fifo_ port_ AF_ le ve ls (  0 ,  2 5 2  ) ;

 Cle a rIn te rru p t (EINT0 _ INTERRUPT) ;

/ /  s e tu p  A4 D1

A4 D1 _ in it ia lize (m odu le ) ;

A4 D1 _ re s e t_ fifo(m odu le ,  0 ) ;  / /  a dc fifos

A4 D1 _ t rigge r_ a dc(m odu le ,  EXTERNAL) ;  / /  u s e  CCD Clock

A4 D1 _ s e t_ fifo_ in te rru p t_ le ve l(m odu le ,  0 ,  A4 D1 _ FIFO_ HALF_ FULL) ;

/ /  e n a b le  fifo  (S oftwa re  con t ro l)

    A4 D1 _ e n a b le _ fifo(m odu le ,  0 ,  ON) ; / /  S ta rt  fillin g  ADC FIFO 0

    A4 D1 _ e n a b le _ fifo(m odu le ,  1 ,  OFF) ;        / /  Dis a b le  fillin g  ADC FIFO 1

    A4 D1 _ e n a b le _ fifo(m odu le ,  2 ,  OFF) ;        / /  Dis a b le  fillin g  DAC FIFO

A4 D1 _ ga te (m odu le ,  ON) ;  / /  Us e  s oftwa re  con t ro l

/ /  [ 2 0 0 1 -0 8 -3 0 ]  s e n d  a ck to  Q6 7

fifo_ port_ pu t1 6 (PEAK_ READY) ;

b re a k;

}  / *  En dca s e  * /

/ /  tbd    ca s e  :

/ /    b re a k;

}  / *  En ds witch  * /

}  / *  En d if * /

}  / *  En dwh ile  * /

}
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peak_isr.c

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 2 -0 2 d .g . In it ia l re le a s e

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 *

 * Th is  t e s t  code  doe s  n ot  ru n  u n de r MQX.

 * Pe a kde te ctor in te rru p t  s e rvice  rou t in e .

 *

 *

 *   Pa ra m e te rs :

 *

 *   Re tu rn s :

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ s td io .h "

# in clu de  "pd fn .h "

/ *

 *   FUNCTION:  Pe a k_ is r

 *

 *   PARAMETERS :

 *

 *   DES CRIPTION:

 * In te rru p t  S e rvice  Rou t in e  t r igge re d  by A4 D1 's  h a lf- fu ll (HF)  in te rru p t .

 *

 *   RETURNS :

 * n on e

 * /

void  Pe a k_ is r  (void )

{  / / Body

/ *  de cla ra t ion s  re qu ire d  by e xte rn a l pe a k de te ctor fu n ct ion  * /

/ / e xte rn  s h ort a iCCD_ de rive _ 2 n d[PKDT_ CCD_ MAX_ LENGTH] ;

e xte rn  CCD_ DATA ccd_ da ta _ 0 [CCD_ LENGTH] ;

e xte rn  CCD_ DATA ccd_ da ta _ 1 [CCD_ LENGTH] ;

e xte rn  in t in _ bu ffe r_ s e le ct ;

 pkd t_ da ta _ s t ru ct  a tPkDt [MAX_ NB_ PEAK] ;

in t n bPe a k;

A4 D1  * a 4 d1  =  (A4 D1 * )&Pe riph -> Modu le [0 ] ;

in t i;

con s t  in t m u lt i_ pe a k_ n u m  =  NUMBER_ OF_ PEAKS ;

/ / pkd t_ da ta _ s t ru ct  vola t ile Pe a k_ da ta [MAX_ NB_ PEAK] ;

/ /  s e t  m a rke r p in  6  –  for  pe rform a n ce  m e a s u re m e n t

writ e _ d ig_ b it (  DIO_ PIN_ 6 ,  1  ) ;
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if ( in _ bu ffe r_ s e le ct  = =  0 ) / /  ch oos e  bu ffe r

/ /  fe t ch  da ta  from  A4 D1

dm a _ port_ to_ m e m (0 ,  ( in t* )&a 4 d1 -> a dc[0 ] .both ,  ( in t* )ccd_ da ta _ 0 ,  CCD_ LENGTH,  NO_ BLOCK) ;

e ls e

dm a _ port_ to_ m e m (0 ,  ( in t* )&a 4 d1 -> a dc[0 ] .both ,  ( in t* )ccd_ da ta _ 1 ,  CCD_ LENGTH,  NO_ BLOCK) ;

/ /  togg le  bu ffe r  s e le ctor be fore  ca ll to  iPe a kDe te ct ( )

if ( in _ bu ffe r_ s e le ct  = =  0 )

in _ bu ffe r_ s e le ct  =  1 ;

e ls e

in _ bu ffe r_ s e le ct  =  0 ;

/ *  n on - re g is t e re d  ve rs ion  * /

 n bPe a k =  iPe a kDe te ct  ( a tPkDt ,  m u lt i_ pe a k_ n u m ) ;

if (  n bPe a k = =  0  )

n bPe a k =  1 ; / *  to  s a t is fy th e  for  loop  be low * /

/ *  for  t e s t in g :  on ly s tore  da ta  for  s in g le  poin t  * /

for  (  i =  0 ;  i <  n bPe a k;  i+ +  )

{ / /  s e n d  to  FIFOPort ,  n o  wa it in g

/ /  da ta  con ve rte d  to  's h ort '  ( 2 0 0 1 -0 3 -2 2 )

fifo_ port_ s p it (  a tPkDt [ i] . lPe a kPos Q6  ) ;

fifo_ port_ s p it (  a tPkDt [ i] . lPe a kIn t  ) ;

}  / / En dfor

    Cle a rIn te rru p t (EINT0 _ INTERRUPT) ;

/ /  cle a r  m a rke r p in  6

writ e _ d ig_ b it (  DIO_ PIN_ 6 ,  0  ) ;

}  / / En dbody

/ * C* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 *   File    :  Pe a kDe t .c     ;

 *   Da te   :  9 9 -1 1 -1 2           ;

 *   Re v    :  1 .0                ;

 *   By     :  F.Bla is ,  D.Gre e n       ;

 *

 *   De s crip t ion  :

 * Mu lt ip le  Pe a kDe te ctor Algorith m

 *

 * Th is  file  con ta in s  th e  Mu lt ip le  Pe a k De te ct ion  Algorith m  s oftwa re

 * im p le m e n ta t ion .  Th e  code  h a s  be e n  op t im ize d  for s pe e d  a n d  t r ie s  to

 * m in im ize  th e  m e m ory re qu ire m e n ts  by u s in g  a s  lit t le  a s  pos s ib le  of

 * da ta  m e m ory wh ich  m igh t  be  ve ry im porta n t  for  DS P im p le m e n ta t ion .

 *

 * Provis ion s  a re  m a de  to  a dd  o th e r de te cte d  pa ra m e te rs  to  th is

 * a lgorith m  s u ch  a s  th e  S igm a  va ria b le

 *

 *

 * NOTES :

 * 1 )  For s pe e d  re a s on s ,  th e  C code  u s e s  GLOBAL va ria b le s  a n d  con s ta n t

 * de fin it ion s  to  a cce s s  re g is t e rs  a n d  da ta .  Th e s e  a re  de fin e d

 * a s  G_ PKDT_ INDATA_  in  pe a kde t .h  file .

 * 2 )  Th e  pe a k de te ctor a lgorith m  ca n  u s e  two d iffe re n t  m e th ods  to

 * re a d  th e  CCD s ign a l,  e ith e r from  a  bu ffe r  or  from  a  re g is t e r .  Th is

 * is  de fin e d  u s in g  th e  G_ PKDT_ INDATA a n d  G_ PKDT_ INIT_ INPUT

 *

 * Th is  ve rs ion  of th e  code  u s e s  GLOBAL a rra ys  to  s tore  a  copy of th e  in te rn a l

 * p roce s s in g  ope ra t ion s  IN THE DEBUG MODE ONLY.  Th is  a llows  th e  u s e



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 133

peak_isr.c continued

 * in te rn a l/ loca l va ria b le s  for  th e  "ru n - t im e " im p le m e n ta t ion  a n d  th e re fore

 * to  op t im is e  s pe e d .

 *

 *  Re v Da te       By  Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  2 .0   9 9 -1 1 -1 9 fb Re le a s e  Ve rs ion  2 .0

 * Mod ifie d  to  illu s t ra te  th e  "re a l" p roce s s in g  de la y

 * (Z t ra n s form )

 *  2 .1 9 9 -1 2 -0 2 DG m in or ch a n ge s  for  a ctu a l DS P im p le m e n ta t ion

 * s e e  lin e s :  4 4 ,  8 3 -8 9

 *

 *  2 .2 2 0 0 0 -0 5 -2 3 DG ch a n ge s  for  C6 x im p le m e n ta t ion :

 * -  DATA_ S ECTION

 *

 *  2 .3 2 0 0 0 -0 5 -2 5 DG ch a n ge s  for  C6 x code  op t im iza t ion :

 * -  u s e  of ' in t '  ra th e r th a n  ' lon g '  for  pkd t_ da ta _ s t ru ct

 * -  u s e  of 's h ort '  ra th e r th a n  ' in t '  for  CCD a n d

 *   de riva t ive  da ta .

 * -  u s e  of 'con s t '  qu a lifie r

 *

 *  2 .4 2 0 0 0 -0 5 -2 9 DG -  ch a n ge s  to  s u pport  dou b le  bu ffe rin g  a s  re qu ire d  for

 *   con cu rre n t  dm a  a n d  pe a k de te ctor ope ra t ion .

 * -  a dde d  com pe n s a t ion  for ADC p ipe lin e  la t e n cy

 *

 *  2 .5 2 0 0 1 -0 3 -1 6 DG -  re ve rte d  to  ' in t '  from  's h ort '  for  CCD a n d  de riva t ive  da ta

 * -  re m ove d  com pe n s a t ion  for ADC p ipe lin e  la t e n cy.

 *

 *  2 .6 2 0 0 1 -0 3 -2 1 DG -  u s e  of 's h ort '  de cla ra t ion  for com pu ta t ion  a n d  t ra n s fe rs

 *

 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

 * /

# in clu de  "pd fn .h "

/ * * * * *  Pe a k De te ctor Filt e r  Type s  * * * * * /

/ *

Diffe re n t  filt e rs  h a ve  be e n  u s e d  to  de te ct  pe a ks  a n d  pe rform  va lida t ion

Th e s e  filt e rs  orde r a re :

2  =  [1  0  -1 ] Ext ra  s h ort  filt e r  (

4  =  [1  1  0  -1  -1 ] S h ort  Filt e r

7  =  [1  2  2  1  -1  -2  -2  -1 ]Me d iu m  le n g th  filt e r

8  =  [1  1  1  1  0  -1  -1  -1  -1 ] Lon g  filt e r

* /

# de fin e  FIR_ D1 _ ORDER 8 / *  1 s t  De riva t ive  FIR filt e r  (4  or  8 )  * /

# de fin e  FIR_ D2 _ ORDER 4 / *  2 n d  De riva t ive  FIR Filt e r  (2  or  4 )  * /

# de fin e  FIR_ MAX_ ORDER 8

# de fin e  FIR_ INT_ LENGTH ((FIR_ D1 _ ORDER >  4 )  ?  4  :  2 )

# de fin e  FIR_ D1 _ TAP (FIR_ D1 _ ORDER/ 2  +  1 )

# de fin e  FIR_ D2 _ TAP (FIR_ D2 _ ORDER/ 2  +  1 )

/ *  Ma cro  for s pe e d  * /

# if (FIR_ D1 _ ORDER = =  4 ) / *  [1  1 ]  * /

# de fin e  FIL_ INTENS ITY(bu f) (bu f[0 ]  +  bu f[1 ] )

# e lif (FIR_ D1 _ ORDER = =  8 ) / *  [1  1  1  1 ]  * /

# de fin e  FIL_ INTENS ITY(bu f) (bu f[0 ]  +  bu f[1 ]  +  bu f[2 ]  +  bu f[3 ] )

# e n d if



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 134

peak_isr.c continued

# if (FIR_ D2 _ ORDER = =  4 ) / *  [1  1  0  -1  -1 ]  * /

# de fin e  FIL_ DERIVE(bu f) ( (bu f[ i]  +  bu f[ i-1 ] )  -  (bu f[ i-3 ]  +  bu f[ i-4 ] ) )

# e lif (FIR_ D2 _ ORDER = =  2 ) / *  [1  0  -1 ]  * /

# de fin e  FIL_ DERIVE(bu f) (bu f[ i]  -  bu f[ i-2 ] )

# e n d if

/ *  Force  th e  fo llowin g  va ria b le s  in to  th e  in te rn a l m e m ory for C4 x (m a n u a l 3 -7 )  * /

/ /  ifde f ch a n ge d  to  "C4 X"

# ifde f _ C4 X

# pra gm a  DATA_ S ECTION(a iS ign a l, ".on ch ip")

# p ra gm a  DATA_ S ECTION(a iFilt e rS ign a l, ".on ch ip")

# p ra gm a  DATA_ S ECTION(a iDe rive 1 s t , ".on ch ip")

# p ra gm a  DATA_ S ECTION( iTh re s h old , ".on ch ip")

# p ra gm a  DATA_ S ECTION( iS kipFrom ,".on ch ip")

# p ra gm a  DATA_ S ECTION( iLe n g th , ".on ch ip")

# p ra gm a  DATA_ S ECTION( iS kipEn d ,".on ch ip")

# e n d if

/ /  u s e  s h ort  for  e fficie n cy

s ta t ic s h ort a iS ign a l [FIR_ INT_ LENGTH] ;

s ta t ic s h ort a iFilt e rS ign a l [PKDT_ CCD_ MAX_ LENGTH] ;

s ta t ic s h ort a iDe rive 1 s t  [PKDT_ CCD_ MAX_ LENGTH] ;

s ta t ic s h ort  iTh re s h old ;

s t a t ic in t  iS kipFrom ,  iLe n g th ,  iS kipEn d ;

/ *

iPe a kDe te ct

De te ct  ALL pe a ks  in  th e  CCD s ign a l to  a  m a xim u m  of iMa xNbPe a k.  S tore s

th e  re s u lt s  in  th e  p tPkDt  s t ru ctu re  to  a  m a xim u m  of iMa xNbPe a k.

S kips  iS kipDa ta  a n d  th e n  re a ds  th e  re m a in in g  iCCDLe n g th .

  Th e  MACROS  G_ PKDT_ INDATA a n d  G_ PKDT_ INDATA_ INIT m u s t  be  p rope rly de fin e d

Th e  fu n ct ion  iIn itPe a kDe te ct  MUS T BE CALLED AT LEAS T ONCE be fore

ca llin g  iPe a kDe te ct .

Th e  MACRO G_ PKDT_ INDATA_ INIT MUS T BE CALLED BEFORE EACH ca ll to  iPe a kDe te ct .

In pu t s

iCCDLe n g th Nu m be r of p ixe ls  on  th e  CCD ( to ta l va lu e s  of da ta  re a d )

iCCDWin dowFrom S ta rt s  de te ct in g  s ign a l a t  s pe cifie d  loca t ion

iCCDWin dowLe n g th De te ct  for  . . .  s kip  re m a in in g  p ixe ls

iVa lidTh re s h old Va lida t ion  th re s h old

p tPkDt Poin te r  wh e re  to  s tore  da ta

iMa xNbPe a k Ma xim u m  n u m be r of pe a ks  in  th e  bu ffe r

* /

/ *

iIn itPe a kDe te ct

In it ia lize  g loba l va ria b le s  ( for  s pe e d )  a n d  ch e ck if pa ra m e te rs

a re  "va lid " for  th is  CCD.  Au tom a t ica lly a d ju s t  th e  "de te ct ion  win dow"

to  a ls o  in clu de  th e  FIR filt e r  p roce s s in g  le n g th  a n d  de la ys

Th is  fu n ct ion  ca n  be  ca lle d  on ly on ce .

Re tu rn s  1  if OK,  0  if e rror

* /

in t  iIn itPe a kDe te ct  ( in t  iCCDLe n g th ,  in t  iCCDWin dowFrom ,  in t  iCCDWin dowLe n g th ,

s h ort  iVa lidTh re s h old )

{

e xte rn  in t in _ bu ffe r_ s e le ct ;

/ / e xte rn  in t firs t_ pa s s ;
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# if PKDT_ DEBUG

in t  i;

for  ( i =  0  ;  i <  PKDT_ CCD_ MAX_ LENGTH  ;  i+ + )  {

a iCCD_ filt e r_ s ign a l[ i]  =  a iCCD_ de rive _ 1 s t [ i]  =  0 ;

a iCCD_ de rive _ 2 n d[ i]  =  a iDe bu g  [ i]  =  0 ;

}

# e n d if

in _ bu ffe r_ s e le ct  =  0 ;

firs t_ pa s s  =  TRUE;

iTh re s h old  =  iVa lidTh re s h old ;

iS kipFrom  =  iCCDWin dowFrom  -  FIR_ D1 _ ORDER /  2 ;

if ( iS kipFrom  <  0 )  iS kipFrom  =  0 ;

iLe n g th  =  iCCDWin dowLe n g th  +  (FIR_ D1 _ ORDER +  FIR_ D2 _ ORDER) ;

iS kipEn d  =  iCCDLe n g th  -  iLe n g th  -  iS kipFrom ;

if ( iS kipEn d  <  0 )  { / *  Error * /

iS kipEn d  =  0 ;

iLe n g th  =  iCCDLe n g th  -  iS kipFrom ;

re tu rn  0 ;

}

e ls e  re tu rn  1 ;

}

/ *

iPe a kDe te ct

Re tu rn s  th e  iNbPe a k de te cte d  in  th e  s ign a l

* /

in t  iPe a kDe te ct  (pkd t_ da ta _ s t ru ct  * p tPkDt ,  in t  con s t  iMa xNbPe a k)

{

re g is t e r  in t  i, iPos ,  iIn t ;

in t  iPe a k;

s h ort  iVa lid ;

e xte rn  in t  in _ bu ffe r_ s e le ct ;

/ *  READ THE CCD S IGNAL,  OUTPUT in to :  Filt e re d  In te n s ity bu ffe r  * /

# if G_ PKDT_ INDATA_ TYPE = =  0  / /  FIFO m ode ,  n ot  bu ffe re d  m ode

/ *  Flu s h  th e  firs t  iS kipFrom  p ixe l in  th e  CCD * /

for ( i =  iS kipFrom  ;  i- -  >  0  ;  )  a iS ign a l[0 ]  =  G_ PKDT_ INDATA_ FIFO;

# e n d if

/ *  Re a d  th e  s ign a l a n d  filt e r  th e  s ign a l ( In te n s ity)  * /

 for  ( i =  0  ;  i <  iLe n g th  ;  i+ + )

{

if ( in _ bu ffe r_ s e le ct  = =  0 ) / /  u s e  bu ffe r  0

{

# if G_ PKDT_ INDATA_ TYPE = =  1 / /  bu ffe re d

a iS ign a l[ i & (FIR_ INT_ LENGTH -  1 ) ]  =  G_ PKDT_ INDATA_ BUFFER_ 0 ( i+ iS kipFrom ) ;

# e lif G_ PKDT_ INDATA_ TYPE = =  0

a iS ign a l[ i & (FIR_ INT_ LENGTH -  1 ) ]  =  G_ PKDT_ INDATA_ FIFO;

# e n d if

a iFilt e rS ign a l[ i]  =  FIL_ INTENS ITY(a iS ign a l) ;

}

e ls e / /  u s e  bu ffe r  1

{

# if G_ PKDT_ INDATA_ TYPE = =  1 / /  bu ffe re d

a iS ign a l[ i & (FIR_ INT_ LENGTH -  1 ) ]  =  G_ PKDT_ INDATA_ BUFFER_ 1 ( i+ iS kipFrom ) ;

# e lif G_ PKDT_ INDATA_ TYPE = =  0
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peak_isr.c continued

a iS ign a l[ i & (FIR_ INT_ LENGTH -  1 ) ]  =  G_ PKDT_ INDATA_ FIFO;

# e n d if

a iFilt e rS ign a l[ i]  =  FIL_ INTENS ITY(a iS ign a l) ;

}

}

# if G_ PKDT_ INDATA_ TYPE = =  0

/ *  Flu s h  th e  re m a in in g  iS kipTo Pixe l in  th e  CCD * /

/ *  Note  corre ct ion :  iS kipEn d  n ot  iS kipFrom ,  d .g .  9 9 -1 2 -1 4  * /

for ( i =  iS kipEn d  ;  i- -  >  0  ;  )  a iS ign a l[0 ]  =  G_ PKDT_ INDATA_ FIFO;

# e n d if

/ *  Con t in u e  with  pe a k de te ct ion  * /

/ *  FIRS T DERIVATIVE ON INTENS ITY FILTER

[1  1  1  1 ] [1  0  0  0  0  -1 ]  = >  [1  1  1  1  0  -1  -1  -1  -1 ]  or

[1  1 ] [1  0  0  -1 ]  = >  [1  1  0  -1  -1 ]

* /

for ( i =  FIR_ D1 _ TAP ;  i <  iLe n g th  ;  i+ + )  {

a iDe rive 1 s t [ i]  =  a iFilt e rS ign a l[ i]  -  a iFilt e rS ign a l[ i-FIR_ D1 _ TAP] ;

# if PKDT_ DEBUG

a iCCD_ filt e r_ s ign a l[ i]  =  a iFilt e rS ign a l[ i] ;

a iCCD_ de rive _ 1 s t [ i]  =  a iDe rive 1 s t [ i] ;

# e n d if

}

/ *  Va lida te  1 s t  de riva t ive  * /

/ *  Ch e ck for ze ro-cros s in g ,  de te ct  pe a k pos it ion s  * /

iPe a k =  0 ;

for ( i =  FIR_ D1 _ TAP +  FIR_ D2 _ TAP ;  i <  iLe n g th  ;  i+ + )  {

/ *  S ECOND DERIVATIVE S IGNAL * /

iVa lid  =  FIL_ DERIVE(a iDe rive 1 s t )  +  iTh re s h old ;  / *  1 9 9 9 -1 2 -1 4 ,  d .g .  * /

/ * * * * *  Be g in  Te s t in g  * * * * * * * * /

a iCCD_ de rive _ 2 n d[ i]  =  iVa lid ;

/ * * * * *  En d  Te s t in g  * * * * * * * * /

# if PKDT_ DEBUG

a iCCD_ de rive _ 2 n d[ i]  =  iVa lid ;

a iDe bu g  [ i]  | =  1 ;

# e n d if

 if ( iVa lid  <  0 )  {

iPos  =  i -  FIR_ D2 _ ORDER /  2 ; / *  De la y in t rodu ce d  by 2 n d  FIR * /

# if PKDT_ DEBUG

a iDe bu g  [ iPos ]  | =  2 ;

# e n d if

if ( ( a iDe rive 1 s t [ iPos ]  > =  0 )  && (a iDe rive 1 s t [ iPos + 1 ]  <  0 ) )  {

if ( iPe a k <  iMa xNbPe a k)  {

/ *  Com pe n s a te  for  th e  win dow a n d  p roce s s in g  * /

/ *  De la y in t rodu ce  by 1 s t  FIR -  In te n s ity filt e r in g  s e ct ion  * /

/ *  Tru n ca t ion  / 2  im porta n t  * /

iIn t  =  iPos  -  (FIR_ D1 _ ORDER/ 2  -  FIR_ INT_ LENGTH/ 2 ) ;

/ /  [ 2 0 0 1 -0 3 -2 2 ,  D.G. ]

/ / Wh e n  's h ort '  de cla ra t ion s  a re  u s e d ,  ca s te  th e  fo llowin g  in te rpola t ion

/ / a s  ' in t s '  t o  re du ce  t ru n ca t ion  e ffe ct s .  Fa ilu re  to  do  s o  p rodu ce s

/ / n ot ice a b le  ba n d in g  in  th e  re s u lt in g  im a ge .

p tPkDt [ iPe a k] . lPe a kPos Q6  = / *  Add  filt e rin g  * /

( ( iIn t  -  FIR_ INT_ LENGTH/ 2  +  iS kipFrom )  < <  PKDT_ PIX_ QFORMAT)  

+  ( ( in t ) a iDe rive 1 s t [ iPos ]  < <  PKDT_ PIX_ QFORMAT)  /
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peak_isr.c continued

( ( in t ) a iDe rive 1 s t [ iPos ]  -  ( in t ) a iDe rive 1 s t [ iPos + 1 ] ) ;

# if PKDT_ DEBUG

a iDe bu g  [ iPos ]  | =  4 ;

a iDe bu g  [ iIn t ]  | =  8 ;

# e n d if

   p tPkDt [ iPe a k] . lPe a kIn t  =  a iFilt e rS ign a l[ iIn t ] ; / *  Filt e r  ga in  * /

p tPkDt [ iPe a k] . lPe a kS igm a  =  0 ; / *  Or . . . .  * /

p tPkDt [ iPe a k] . lNotUs e d  =  0 ;

iPe a k+ + ;

}

}

}

}

/ *  Cle a r re m a in de r of s t ru ctu re  * /

for  ( i =  iPe a k ;  i <  iMa xNbPe a k ;  i+ + )  {

p tPkDt [ i] . lPe a kPos Q6  =  0 ;

p tPkDt [ i] . lPe a kIn t  =  p tPkDt [ i] . lPe a kS igm a  =  p tPkDt [ i] . lNotUs e d  =  0 ;

}

re tu rn  iPe a k; / *  Tota l n u m be r of pe a ks  * /

}
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iim62.cmd

/ *  TMS 3 2 0 C6 2 0 1  S YS TEM MEMORY MAP for M6 2 * /

/ *  MAP 0  * /

/ *

MEMORY

{

    S BS RAM:    o  =  0 0 0 0 0 0 0 0 h    l =  0 0 0 4 0 0 0 0 h    Ke rn e l da ta

    IPM:   o  =  0 1 4 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h

    INT:         o  =  0 2 0 0 0 0 0 0 h    l =  0 0 0 0 0 2 0 0 h    In te rru p t  ve ctors

    S DRAM0 :   o  =  0 2 0 0 0 2 0 0 h    l =  0 0 3 FFE0 0 h

    S DRAM1 :   o  =  0 3 0 0 0 0 0 0 h    l =  0 0 4 0 0 0 0 0 h

    IDM:         o  =  8 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h

}

* /

/ *  MAP 1  -  m od ifie d  for  IIM6 2  * /

MEMORY

{

    IPM: o =  0 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h / *  p rog ra m  ca ch e  * /

    IDM:         o  =  8 0 0 0 0 0 0 0 h    l =  0 0 0 1 0 0 0 0 h / *  in te n a l da ta  m e m ory * /

    INT:         o  =  0 2 0 0 0 0 0 0 h    l =  0 0 0 0 0 2 0 0 h / *  In te rru p t  ve ctors  * /

    S DRAM0 :  o  =  0 2 0 0 0 2 0 0 h    l =  0 0 fffe 0 0 h / *  1 6 MB -  ( in t  ve cs )  * /

/ *   S DRAM0 : o =  0 2 0 0 0 2 0 0 h    l =  0 0 fb fe 0 0 h  * / / *  1 6 MB -  ( in t  ve cs  +  Ke rn e l da ta )  * /

/ * S DRAM1 : o =  0 2 fc0 0 0 0 h l =  0 0 0 4 0 0 0 0 h  * / / *  2 5 6 k ke rn e l da ta  * /

AS RAM o =  0 1 6 0 0 0 0 0 h l =  0 0 0 8 0 0 0 0 h / *  1 2 8 k x 3 2  (5 1 2 kB)  For PCI in te rfa ce  * /

}

/ *

With  th e  e xce p t ion  of . t e xt ,  th e  in it ia lize d  a n d  u n in it ia lize d  s e ct ion s  ca n n ot

be  a lloca te d  in to  in te rn a l p rog ra m  m e m ory.

In it ia lize d  s e ct ion s :

. cin it ,  . con s t ,  . s witch  s e ct ion ,  a n d  . t e xt

Un in it ia lize d  s e ct ion s :

.b s s  s e ct ion ,  . fa r  s e ct ion ,  . s t a ck s e ct ion ,  . s ys m e m

* /

/ *  S ta rt  S PR P1 5 3 -0 5 9 -0 1  * /

S ECTIONS

/ *

{   for  t e s t in g ,  pu t  a ll s e ct ion s  in  on ch ip  m e m ory

    . t e xt        >        IPM

    .ve ctors >        IPM       Mu s t  be  in  s a m e  s e ct ion  a s  . t e xt

    . s t a ck      >        IDM

    .b s s         >        IDM

    . cin it       >        IDM

    . cio         >        IDM

    . con s t       >        IDM

    .da ta        >        IDM

    . s witch      >        IDM

    . s ys m e m >        IDM

    . fa r         >        IDM

    . ipm te xt     >         IDM

    .ve c        >        IDM

}

* /
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iim62.cmd continued

{ / *  IPM is  re s e rve d  for p rog ra m  ca ch e  * /

    . t e xt     >        S DRAM0

  .ve ctors     >        INT     / *  Mu s t  be  in  s a m e  s e ct ion  a s  . t e xt  * /

    . s t a ck      >        IDM

    .b s s         >        IDM

/ *      . cin it   >        IDM * /

    . cin it       >        S DRAM0

    . cio         >        IDM

    . con s t       >        IDM

    .da ta        >        IDM

    . s witch      >        IDM

    . s ys m e m  >        S DRAM0

/ *  . fa r    >        IDM     * /

/ *  . ipm te xt    >        IDM     * /

/ *  .ve c        >        IDM   * /

    . fa r         >        S DRAM0

    . ipm te xt     >        S DRAM0

    .ve c        >        S DRAM0

}
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peak5.mki

# ge n 6 2 .m ki

# Th is  .m ki file  is  for  th e  c6 2 0 1  p roce s s or.

#

#

#

#  Ma cros

#

AS M =  a s m 6 x

AS M_ ARGS  =  - s  - e

CC =  cl6 x

#  CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2

CC_ ARGS  =  -q  -m gx -o3  -op2  -pm  -m e  -m l2  -m v6 2 0 1

LNK =  ln k6 x

LNK_ ARGS  =  - c -x - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0

AR =  a r6 x

AR_ ARGS  =  - r

HEX =  h e x6 x

HEX_ ARGS  =  p rom .cm d

HEX2 BIN =  h e x2 b in

HEX2 BIN_ ARGS  =  - f

HEXVERT =  h e xve rt

HEXVERT_ ARGS  =  -w4  - r

LIBS  =  - l s td io . lib  - l pe riph . lib  - l u s e r . lib  - l d s p . lib  - l r t s 6 2 0 1 le . lib  - l iim 6 2 . lib  - l m qx. lib

DEBUGGER =  c: \ com pos e r\ cc_ a pp .e xe

#  EXECUTE =  t e rm in a l. e xe

#  Un com m e n t  to  e xp licit ly s e t  ou tpu t  ob je ct  file

#  OUTPUT =  file n a m e .ou t
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code62A.c

/ *  Ga lvo M6 2  S e le ctor file  * /

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ s td io .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ u s e r.h "

/ *  a pp lica t ion  in clu de s  * /

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ te m pla te .h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ de m ode fs .h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ ga lvo.h "

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ e xte rn s .c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ bu ild lu t . c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ com pn e xt .c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ m a in .c"

# in clu de  "c: \ Workin g \ Wa ve form De m os \ De m o5 \ ga lvo5 \ iim 6 2 \ ga lvo_ is r . c"

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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template.h

/ /  Proto type s

# p ra gm a  INTERRUPT(Ga lvo_ is r) ;

void  Ga lvo_ is r(void ) ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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demodefs.h

# ifn de f   _ de m o_ de fs _ h _

# de fin e    _ de m o_ de fs _ h _

# de fin e  fu ll_ ve rs ion  0 / /  # ifde f u s e d  for e a rly de ve lopm e n t

/ *  Globa l in d icie s :  t a s k t e m p la te  n u m be rs .  * /

# de fin e  IPC_ TTN 1 0

# de fin e  US ER_ INTERFACE_ TAS K     1 1

# de fin e  GALVO_ CONTROL_ TAS K 1 5

# de fin e  PEAK_ DATA_ TAS K 2 0

# de fin e  FILE_ HANDLER_ TAS K 2 5

# de fin e  GALVO_ DATA_ TAS K 3 0

/ *  Qu e u e s  -  < # 1  -  7  a re  re s e rve d>  * /

# de fin e  US ER_ INTERFACE_ Q 4 0

# de fin e  GALVO_ CONTROL_ Q 4 1

# de fin e  GALVO_ DATA_ Q 4 2

# de fin e  PEAK_ DATA_ Q 4 3

# de fin e  FILE_ HANDLER_ Q 4 4

/ *  In te rp roce s s or m e s s a ge  qu e u e s  * /

/ *  Q6 7  FIFOLin ks  -  Boa rd  1  * /

/ /  ProcA

# de fin e FLINK1 _ A_ B_ Q 1 0

# de fin e FLINK1 _ A_ C_ Q 1 1

# de fin e FLINK1 _ A_ D_ Q 1 2

/ /  ProcB

# de fin e FLINK1 _ B_ A_ Q 1 3

# de fin e FLINK1 _ B_ C_ Q 1 4

# de fin e FLINK1 _ B_ D_ Q 1 5

/ /  ProcC

# de fin e FLINK1 _ C_ A_ Q 1 6

# de fin e FLINK1 _ C_ B_ Q 1 7

# de fin e FLINK1 _ C_ D_ Q 1 8

/ /  ProcD

# de fin e FLINK1 _ D_ A_ Q 1 9

# de fin e FLINK1 _ D_ B_ Q 2 0

# de fin e FLINK1 _ D_ C_ Q 2 1

/ *  Q6 7  FIFOLin ks  -  Boa rd  2  ( fu tu re  e xpa n s ion )  * /

/ /  ProcA

# de fin e FLINK2 _ A_ B_ Q 2 2

# de fin e FLINK2 _ A_ C_ Q 2 3

# de fin e FLINK2 _ A_ D_ Q 2 4

/ /  ProcB

# de fin e FLINK2 _ B_ A_ Q 2 5

# de fin e FLINK2 _ B_ C_ Q 2 6

# de fin e FLINK2 _ B_ D_ Q 2 7

/ /  ProcC

# de fin e FLINK2 _ C_ A_ Q 2 8

# de fin e FLINK2 _ C_ B_ Q 2 9

# de fin e FLINK2 _ C_ D_ Q 3 0

/ /  ProcD

# de fin e FLINK2 _ D_ A_ Q 3 1

# de fin e FLINK2 _ D_ B_ Q 3 2

# de fin e FLINK2 _ D_ C_ Q 3 3

/ *  Proce s s or n u m be rs  * /

/ *  Q6 7  Boa rd  1  * /

# de fin e  Q6 7 _ 1 A_ ID         1

# de fin e  Q6 7 _ 1 B_ ID 2

# de fin e  Q6 7 _ 1 C_ ID 3

# de fin e  Q6 7 _ 1 D_ ID 4
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demodefs.h continued

/ *  Q6 7  Boa rd  2  * /

# de fin e  Q6 7 _ 2 A_ ID 5

# de fin e  Q6 7 _ 2 B_ ID 6

# de fin e  Q6 7 _ 2 C_ ID 7

# de fin e  Q6 7 _ 2 D_ ID 8

/ *  M6 2  Boa rds  (NOT REQUIRED)  * /

# de fin e  M6 2 _ 1 _ ID 1 0 1 / /  ga lvo  p roce s s or

# de fin e  M6 2 _ 2 _ ID 1 0 2 / /  fu tu re  e xpa n s ion

/ *  m is c * /

# de fin e On _ Th is _ Proce s s or 0

# de fin e  MAX_ BUFFERS 1 6

/ *  DMA re la te d  * /

# de fin e  DMA_ CH_ 3 3  / /  DMA ch a n n e l for  FIFOPort  a cce s s

# de fin e  BLOCK 1

# de fin e NO_ BLOCK 0

/ *  Ga lvo com m a n d  type s  * /

# de fin e INIT_ GALVO 0 x1 1 2 2

# de fin e  S TOP_ GALVO 0 x1 0 1 0

# de fin e  S TART_ GALVO 0 x2 0 2 0

# de fin e  DEFINE_ WAVE 0 x3 0 3 0

# de fin e  NEW_ AMP 0 x4 0 4 0

# de fin e  NEW_ PHAS E 0 x5 0 5 0

# de fin e  NEW_ OFFS ET 0 x6 0 6 0

# de fin e  CHANGE_ WAVEFORM 0 x7 0 7 0

# de fin e  TES T_ CAS E 0 x1 0 8 0

# de fin e  PRINT_ VALUES 0 x1 0 9 0

/ *  Ga lvo m is c * /

# de fin e  GALVO_ ACK 0 x4 0 4 0

# de fin e  GALVO_ OK 0 x1 1 1 1

# de fin e  BAD_ GALVO_ RES PONS E 0 x2 2 2 2

# de fin e  NO_ GALVO_ RES PONS E 0 x3 3 3 3

# de fin e  GALVO_ NOT_ READY 0 x4 4 4 4

/ *  Wa ve form  type s  * /

# de fin e  COS 0

# de fin e  S AWTOOTH 1

# de fin e  UNDEFINED 2

/ *  Wa ve form  Mis c.  * /

# de fin e  MAX_ NUM_ WAVEFORMS 1 6

# de fin e  MAX_ AXES 2

# de fin e  MAX_ VOXELS _ PER_ LINE 0 x1 0 0 0 / /  4 0 9 6  voxe ls / lin e  m a x

# de fin e  X_ AXIS 0

# de fin e  Y_ AXIS 1

/ *  Ga lvo ru n  m ode  * /

# de fin e  CONTINUOUS _ MODE 0

# de fin e  IMAGE_ MODE 0 x1

/ *  Pe a k com m a n ds  * /

# de fin e  S TART_ PEAK 0 x5 0 5 0

# de fin e  RQS T_ LINE 0 x6 0 6 0

/ *  Pe a k m is c.  * /

# de fin e  INIT_ FPORT 0 x5 5 5 5

# de fin e  PEAK_ READY 0 x1 0 1 0
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demodefs.h continued

/ *  No.  of Pe a ks  to  De te ct  * /

# de fin e NUMBER_ OF_ PEAKS 0 x1

/ *  Pe a k Bu ffe r  in form a t ion  * /

# de fin e  PEAK_ BUFFER_ S IZE 0 x0 0 8 0 0 0 0 0 / /  8  Mbyte s  =  2 Mpe a ks  (@4  byte s / pe a k)

# de fin e  MAX_ NUM_ OF_ VOXELS PEAK_ BUFFER_ S IZE /  (4  *  NUMBER_ OF_ PEAKS )  / /  (@ 4  byte s / pe a k)

/ *  FIFOPort  in form a t ion  * /

# de fin e  FIFOPORT_ BUFFER_ S IZE 0 x2 0 0

/ *  File  h a n d le r  m e s s a ge  type s  * /

# de fin e  OPEN_ FILE 0 x0

# de fin e  WRITE_ DATA 0 x1

# de fin e  CLOS E_ ALL_ FILES 0 x2

/ *  File  h a n d le r  da ta  type s  * /

# de fin e  POS ITION 0 x0

# de fin e  INTENS ITY 0 x1

/ *  file  s t a tu s  * /

# de fin e  FILES _ OPEN 0 x1

# de fin e  FILES _ CLOS ED 0 x0

/ *  Ut ility m e s s a ge  Da ta  type s  * /

# de fin e  NO_ WRITE 0 x1

# de fin e  OPEN_ FAIL 0 x2

# e n d if

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 146

galvo.h

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 1 -3 1 d .g . In it ia l re le a s e

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 * He a de r file  for  Ga lvo IS R.

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

# ifn de f _ _ ga lvo_ h _ _

# de fin e _ _ ga lvo_ h _ _

# de fin e  A4 D1 _ S ITE 0 L

# de fin e  A4 D4 _ S ITE 0 L

/ /  DIO b it s

# de fin e  DIO_ PIN_ 1 0 x0

# de fin e  DIO_ PIN_ 2 0 x1

# de fin e  DIO_ PIN_ 3 0 x2

# de fin e  DIO_ PIN_ 7 0 x6

# de fin e  X_ S YNC 0 x3

# de fin e  Y_ S YNC 0 x4

# de fin e  FIFO_ EN 0 x5

/ /  DMA in fo

# de fin e  DMA_ CH_ 0 0

# de fin e  BLOCK 1

# de fin e  NO_ BLOCK 0

/ /  Ga lvo S ta te

# de fin e S TOPPED 0 x0

# de fin e  RUNNING 0 x1

# de fin e  PENDING_ S TOP 0 x2

# de fin e  PENDING_ S TART 0 x3

# de fin e  PENDING_ CHANGE 0 x4

/ /  ADC con ve rs ion  con s ta n t

/ /  + / -  1 0  V,  1 6 -b it  ADC = >  2 0  V /  2 ^ 1 6  =  3 0 5 .1 8  u V/ b it

# de fin e  ADC_ CONVERS ION_ CONS TANT 0 .0 0 0 3 0 5 1 8

type de f vola t ile  s t ru ct  s ca n _ in fo_ s t ru ct

{

in t WAVE_ TYPE; / /  cos ,  s a wtooth

floa t AMP; / /  a m p litu de  in  volt s

floa t OFFS ET; / /  offs e t  in  volt s

floa t PHAS E; / /  ra d ia n s

floa t PHAS E_ CORRECTION;  / /  ra d ia n s

s h ort VOXELS _ PER_ LINE;

s h ort CYCLES ; / /  cycle s  pe r lin e  ( lis s a jou s )

s h ort RAS TER_ INC; / /  in cr  for  th is  a xis ,  t r igge re d  by o th e r a xis

s h ort RES ERVED; / /  for  qu a dbyte  a lign m e n t

}  S CAN_ INFO_ S TRUCT,  *  S CAN_ INFO_ S TRUCT_ PTR;
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galvo.h continued

type de f vola t ile  s t ru ct  wa ve form _ de fin e _ s t ru ct

{

S CAN_ INFO_ S TRUCT S CAN_ INFO_ X; / /  x-a xis  wa ve form

S CAN_ INFO_ S TRUCT S CAN_ INFO_ Y; / /  y-a xis  wa ve form

}  WAVEFORM_ DEFINE_ S TRUCT,  *  WAVEFORM_ DEFINE_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct a ct ive _ wa ve _ s ta te _ s t ru ct

{

s h ort X_ VOXEL_ CNTR;

s h ort Y_ VOXEL_ CNTR;

s h ort X_ DAC_ VALUE;

s h ort  Y_ DAC_ VALUE;

s h ort S TATE;

s h ort RES ERVED;

}  ACTIVE_ WAVE_ S TATE_ S TRUCT,  *  ACTIVE_ WAVE_ S TATE_ S TRUCT_ PTR;

type de f vola t ile  s t ru ct  ga lvo_ in fo_ s t ru ct

{

s h ort ACTIVE_ WAVE_ INDEX;

s h ort EDIT_ WAVE_ INDEX;

s h ort PENDING_ WAVE_ INDEX;

s h ort RES ERVED;

ACTIVE_ WAVE_ S TATE_ S TRUCT ACTIVE_ WAVE_ S TATE;

WAVEFORM_ DEFINE_ S TRUCT WAVEFORM_ DEF[MAX_ NUM_ WAVEFORMS ] ;

}  GALVO_ INFO_ S TRUCT,  *  GALVO_ INFO_ S TRUCT_ PTR;

/ /  p ro to type s

void  bu ild_ lu t s (  GALVO_ INFO_ S TRUCT_ PTR ) ;

void  com pu te _ n e xt_ s a m ple (  GALVO_ INFO_ S TRUCT_ PTR ) ;

# e n d if / *  Ga lvo_ h  * /
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externs.c

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 1 -3 1 d .g . In it ia l re le a s e

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 *

 * e xte rn a l de cla ra t ion s

 *

 * /

 GALVO_ INFO_ S TRUCT_ PTRg a lvo_ in fo_ p t r ;

 / /  looku p  t a b le .

# p ra gm a  DATA_ S ECTION (wa ve _ lu t ,  ". s ys m e m ") ;

floa t  wa ve _ lu t [MAX_ NUM_ WAVEFORMS ]  [MAX_ AXES ]  [MAX_ VOXELS _ PER_ LINE] ;

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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buildlut.c

/ *

 *  bu ild_ lu t s

 *

 *   FILENAME:  \ bu ild lu t . c

 *

 *   PARAMETERS : ga lvo_ in fo_ s t ru ct_ p t r

 *

 *   DES CRIPTION: Th is  fu n ct ion  p re -com pu te s  a  pa ir  of looku p  t a b le s  ba s e d  on

 * in form a t ion  con ta in e d  in  th e  ga lvo_ in fo_ s t ru ct .  Th is

 * is  don e  for pe rform a n ce  re a s on s .  Th e  t a b le s  a s s ocia te

 * a n  in de x with  a  cos ( )  or  s a wtooth  va lu e .  Ph a s e ,  a m p litu de

 * a n d  offs e t  a d ju s tm e n ts  m u s t  be  com pu te d  la t e r .

 *

 * THIS  VERS ION ONLY GENERATES  1  LUT

 *

 *

 *   RETURNS : n on e

 *

 *   AUTHOR: D.Gre e n

 *

 *   HIS TORY:     

 * Da te Wh o Wh a t

 * 2 0 0 1 -0 4 -2 7 D.G. firs t  ve rs ion  -   1 D cos  on ly

 * 2 0 0 1 -0 5 -1 6 D.G 2  a xe s ,  m u lt ip le  wa ve form s

 * 2 0 0 1 -0 5 -1 7 D.G. s a wtooth

 * /

# in clu de  "c: \ t i\ c6 0 0 0 \ cg tools \ in clu de \ m a th .h "

void  bu ild_ lu t s (  GALVO_ INFO_ S TRUCT_ PTR ga lvo_ in fo_ s t ru ct_ p t r  )

 {

floa t  con s t  _ 2 _ p i =  6 .2 8 3 1 8 5 ;

s h ort x_ cycle s ;

s h ort y_ cycle s ;

in t i;

s h ort lin e _ s ize ;

s h ort wa ve _ n u m ;

in t x_ wa ve _ type ;

in t y_ wa ve _ type ;

s h ort x_ lin e _ s ize ;

s h ort y_ lin e _ s ize ;

e xte rn  floa t wa ve _ lu t [MAX_ NUM_ WAVEFORMS ]  [MAX_ AXES ]  [MAX_ VOXELS _ PER_ LINE] ;

wa ve _ n u m  =  ga lvo_ in fo_ s t ru ct_ p t r-> EDIT_ WAVE_ INDEX;

x_ wa ve _ type  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.WAVE_ TYPE;

y_ wa ve _ type  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.WAVE_ TYPE;

x_ cycle s  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.CYCLES ;

y_ cycle s  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.CYCLES ;

lin e _ s ize  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.VOXELS _ PER_ LINE;

if ( (x_ wa ve _ type  = =  COS )  & (y_ wa ve _ type  = =  COS ) )

{

for ( i =  0 ;  i <  lin e _ s ize ;  + + i )

{

wa ve _ lu t [wa ve _ n u m ][X_ AXIS ] [ i]  =  cos f(  _ 2 _ p i* i* x_ cycle s / lin e _ s ize  ) ;

wa ve _ lu t [wa ve _ n u m ][Y_ AXIS ] [ i]  =  cos f(  _ 2 _ p i* i* y_ cycle s / lin e _ s ize  ) ;

}  / /  En d for

}

e ls e  if ( (x_ wa ve _ type  = =  S AWTOOTH)  & (y_ wa ve _ type  = =  S AWTOOTH))

{

x_ lin e _ s ize  =

ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.VOXELS _ PER_ LINE;
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buildlut.c continued

y_ lin e _ s ize  =

ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE;

for ( i =  0 ;  i <  x_ lin e _ s ize ;  + + i )

wa ve _ lu t [wa ve _ n u m ][X_ AXIS ] [ i]  =  (2 .* i/ (x_ lin e _ s ize  -  1 ) )  -1 . ;

for  ( i =  0 ;  i <  y_ lin e _ s ize ;  + + i )

wa ve _ lu t [wa ve _ n u m ][Y_ AXIS ] [ i]  =  (2 .* i/ (y_ lin e _ s ize  -  1 ) )  -1 . ;

re tu rn ;

}

e ls e

{ / /  u n de fin e d  ca s e ,  bu ild  NULL ta b le s .

for  ( i =  0 ;  i <  lin e _ s ize ;  + + i )

{

wa ve _ lu t [wa ve _ n u m ][X_ AXIS ] [ i]  =  0 ;

wa ve _ lu t [wa ve _ n u m ][Y_ AXIS ] [ i]  =  0 ;

}

}  / /  En d if

 }  / / En dbody

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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compnext.c

/ *

 *  com pu te _ n e xt_ s a m ple ( )

 *

 *   FILENAME:  C: \ Workin g \ Wa ve form De m os \ De m o1 \ Ga lvo1 \ iim 6 2 \ com pn e xt .c

 *

 *   PARAMETERS : ga lvo_ in fo_ s t ru ct_ p t r

 *

 *   DES CRIPTION: Th is  fu n ct ion  com pu te s  th e  n e xt  pa ir  of da ta  s a m ple s

 * for 2  d im e n s ion a l s ca n n in g  wa ve form  ge n e ra t ion .  It

 * com pu te s  both  x a n d  y va lu e s  for  ra s te r  a n d  lis s a jou s

 * wa ve form s .  Th e  a rgu m e n t  poin t s  to  a  s t ru ct  th a t  fu lly

 * de s cribe s  th e  wa ve form s  a n d  th e ir  cu rre n t  s t a t e .

 * Wa ve form s  a re  com pu te d  a s  floa t s .

 *

 * DAC ga in  a d ju s tm e n t :

 * 1 6 -b it  DAC with  + / -  1 0  volt  ra n ge .

 * i. e .  2 ^ 1 6 / 2 0  cou n t s / volt  =  3 2 7 6 .8  cou n t s / volt .

 * Th e  cos f( )  ge n e ra te s  + / -  1  volt  s ign a l s o  th e

 * followin g  corre ct ion  is  re qu ire d :

 * x_ to_ DAC =  3 2 7 6 .8  *  cos f( ) ;

 * Am plitu de ,  ph a s e  a n d  offs e t  corre ct ion s  a re  a ls o

 * re qu ire d .

 *

 *   RETURNS : n on e

 *

 *   AUTHOR: D.Gre e n

 *

 *   HIS TORY:     

 * Da te Wh o Wh a t

 * 2 0 0 1 -0 4 -2 7 D.G. firs t  ve rs ion  -   1 D cos  on ly

 * 2 0 0 1 -0 5 -1 6 D.G. 2 -a xe s ,  m u lt ip le  wa ve form s

 * 2 0 0 1 -0 5 -1 7 D.G. COS  or s a wtooth  wa ve form s .

 * 2 0 0 1 -0 6 -0 8 D.G. ge n e ra lize d  wa ve form s

 * /

# in clu de  "c: \ t i\ c6 0 0 0 \ cg tools \ in clu de \ m a th .h "

void  com pu te _ n e xt_ s a m ple (  GALVO_ INFO_ S TRUCT_ PTR ga lvo_ in fo_ s t ru ct_ p t r  )

{  / / Body

floa t  con s t  _ 2 _ p i =  6 .2 8 3 1 8 5 ;

s h ort wa ve _ n u m ;

s h ort x_ cycle s ;

floa t x_ a m p;

floa t x_ ph a s e ;

floa t x_ ph a s e _ corre ct ion ;

floa t x_ offs e t ;

s h ort y_ cycle s ;

floa t y_ a m p;

floa t y_ ph a s e ;

floa t y_ ph a s e _ corre ct ion ;

floa t y_ offs e t ;

in t ix,  iy;

in t x_ lin e _ s ize ,  y_ lin e _ s ize ;

s h ort x_ va l;

 in t x_ in de x;

 s h ort y_ va l;

 in t y_ in de x;

 e xte rn  floa t wa ve _ lu t [MAX_ NUM_ WAVEFORMS ][MAX_ AXES ] [MAX_ VOXELS _ PER_ LINE] ;

wa ve _ n u m  =  ga lvo_ in fo_ s t ru ct_ p t r-> ACTIVE_ WAVE_ INDEX;

x_ cycle s  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.CYCLES ;

x_ a m p  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.AMP;
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compnext.c continued

x_ ph a s e  =

ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.PHAS E;

x_ ph a s e _ corre ct ion  =

ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.PHAS E_ CORRECTION;

x_ offs e t  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.OFFS ET;

y_ cycle s  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.CYCLES ;

y_ a m p  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.AMP;

y_ ph a s e  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.PHAS E;

y_ ph a s e _ corre ct ion  =

ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.PHAS E_ CORRECTION;

y_ offs e t  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.OFFS ET;

x_ lin e _ s ize  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ X.VOXELS _ PER_ LINE;

y_ lin e _ s ize  =  ga lvo_ in fo_ s t ru ct_ p t r-> WAVEFORM_ DEF[wa ve _ n u m ] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE;

ix =  ga lvo_ in fo_ s t ru ct_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR;

iy =  ga lvo_ in fo_ s t ru ct_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR;

/ /  ph a s e  is  in  ra d ia n s

x_ in de x =  ix +  ( (x_ ph a s e  +  x_ ph a s e _ corre ct ion )* x_ lin e _ s ize ) / (_ 2 _ p i *  x_ cycle s ) ;

x_ in de x % =  x_ lin e _ s ize ;  / /  wra p

/ /  Note  ga in  a d ju s tm e n t  for  DACs .  S e e  n ote  a bove .

x_ va l =  ( s h ort ) (3 2 7 6 .8  *  (x_ a m p  *  wa ve _ lu t [wa ve _ n u m ][X_ AXIS ] [x_ in de x]  +  x_ offs e t ) ) ;

y_ in de x =  iy +  ( (y_ ph a s e  +  y_ ph a s e _ corre ct ion )* y_ lin e _ s ize ) / (_ 2 _ p i *  y_ cycle s ) ;

y_ in de x % =  y_ lin e _ s ize ;  / /  wra p

y_ va l =  ( s h ort ) (3 2 7 6 .8  *  (y_ a m p  *  wa ve _ lu t [wa ve _ n u m ][Y_ AXIS ] [y_ in de x]  +  y_ offs e t ) ) ;

ga lvo_ in fo_ s t ru ct_ p t r-> ACTIVE_ WAVE_ S TATE.X_ DAC_ VALUE =  x_ va l;

ga lvo_ in fo_ s t ru ct_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ DAC_ VALUE =  y_ va l;

re tu rn ;

}  / / En dbody

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

*   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

*   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

* - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /
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main.c

/ *

 * Re v Da te By Com m e n ts

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *  1 .0   2 0 0 1 -0 2 -0 2 d .g . In it ia l re le a s e

 * 2 0 0 1 -1 2 -1 4 DG n ow t ra n s fe rs  ga lvo  pos n  da ta  via  FPort s

 * (m a jor code  re s t ru ctu rin g )

 *  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *

 *   De s crip t ion :

 *

 * th is  doe s  n ot  ru n  u n de r MQX

 * Te s t  for  Ga lvo is r .

 *

 *   Pa ra m e te rs :

 *

 *   Re tu rn s :

 *

 * /

/ * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 *   (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 *   a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -* /

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h "

# in clu de  "c: \ m 6 x\ in clu de \ t a rge t \ s td io .h "

void  m a in ( )

{

e xte rn  GALVO_ INFO_ S TRUCT_ PTR  ga lvo_ in fo_ p t r;

in t DONE;

AIO_ PAIR vola t ile ou t_ pa ir[1 ] ;

 

clrs cr( ) ;

DONE =  FALS E;

/ /  in it ia lize  FIFOPort

e n a b le _ fifo_ port ( ) ;

re s e t_ fifo_ port ( ) ;

/ /  a lloca te  s t ru ct

ga lvo_ in fo_ p t r  =  (GALVO_ INFO_ S TRUCT_ PTR)m a lloc(  s ize of(  GALVO_ INFO_ S TRUCT )  ) ;

if (  ga lvo_ in fo_ p t r  = =  0  )

p rin t f( "Ga lvo m a in ( ) :  _ m a lloc( )  fa ile d .  Un a b le  to  a lloca te  ga lvo_ in fo  s t ru ct . \ n ") ;

/ *

s om e  DAC va lu e s

volt s Code

- - - - - - - - -

+ 5 0 x4 0 0 0

0 0 x8 0 0 0

-5 0 xC0 0 0

* /

/ /  in it ia lize  in fo_ p t r

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ INDEX =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ DAC_ VALUE =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ DAC_ VALUE =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.S TATE =  S TOPPED;
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main.c continued

/ /  S e tu p  M6 2  d ig it a l I/ O d ire ct ion  MS By. . .LS By

d ig_ d ir(DIO_ DIR_ INPUT,  DIO_ DIR_ INPUT,  DIO_ DIR_ INPUT,  DIO_ DIR_ OUTPUT) ;

writ e _ d ig_ b it (  FIFO_ EN,  0  ) ;  / /  n e ga te  FIFO_ EN

pu ts ( "\ n Ga lvo5 \ n - - - - - - \ n \ n Ga lvo In it ia liza t ion .  \ n ") ;

pu t s ( "Dig  I/ O p in  7  (m a rke r)  is  a s s e rt e d  for  th e  du ra t ion  of th e  is r . \ n ") ;

p rin t f( "ga lvo_ in fo_ p t r  =  0 x% x\ n ",  ga lvo_ in fo_ p t r) ;

A4 D4 _ t rigge r_ da c_ pa ir(A4 D4 _ S ITE,  0 ,  S OFTWARE) ;  / /  s e tu p  DAC Trigge r s ou rce .

A4 D4 _ t rigge r_ a dc_ pa ir(A4 D4 _ S ITE,  0 ,  S OFTWARE) ;  / /  s e tu p  ADC Trigge r s ou rce .

/ /  in it ia lize  da cs  to  0  volt s .

ou t_ pa ir[0 ] .h a lf. low =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ DAC_ VALUE;

ou t_ pa ir[0 ] .h a lf.h igh  =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ DAC_ VALUE;

A4 D4 _ writ e _ da c_ pa ir(A4 D4 _ S ITE,  0 ,  ou t_ pa ir[0 ] .both ) ;  / /  u pda te  bu ffe r

A4 D4 _ con ve rt_ da c_ pa ir(A4 D4 _ S ITE,  0 ) ;  / /  con ve rt

En a b le In te rru p t s ( ) ;

/ /  2 0 0 1 -1 2 -1 3

/ /  in it ia lize  Q6 7 's  FIFOPort  th re s h old  via  h a n ds h a ke

/ /  do  th is  BEFORE a ct iva t in g  voxe l clock in te rru p t s .

e n a b le _ clock( ) ;

wh ile  ( !DONE)

{

/ /  Th is  loop  ch e cks  for  a n  INIT_ FPORT com m a n d  from  th e  Ga lvo_ Da ta _ Ta s k( ) .

m s (1 ) ;  / /  a wa ke  e ve ry m illis e con d

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Rx_ FIFO_ EMPTY)  = =  1  )  / /  if ( n ot  e m p ty) . . .

{

s witch  ( fifo_ port_ e a t ( ) )

{

ca s e  INIT_ FPORT:

{  / /  s e t  Q6 7  FPort  th re s h old  to  Ha lf fu ll con d it ion .

s e t_ fifo_ port_ AF_ le ve ls (  0 ,  2 5 2  ) ;

DONE =  TRUE;

 / / Cle a rIn te rru p t (EINT2 _ INTERRUPT) ;

/ /  [ 2 0 0 1 -0 8 -3 0 ]  s e n d  a ck to  Q6 7

fifo_ port_ pu t1 6 (PEAK_ READY) ;

b re a k;

}  / *  En dca s e  * /

de fa u lt :

b re a k;

}  / *  En ds witch  * /

}  / *  En d if * /

}  / *  En dwh ile  * /

/ /  In it  com ple te ,  n ow s e tu p  In te rru p t  h a n d lin g  for EINT2 _ INTERRUPT

    In te rru p tS ou rce (  EINT2 _ INTERRUPT,  EINT2 _ INT_ S RC ) ;

    Cle a rIn te rru p t (EINT2 _ INTERRUPT) ;

    Act iva te In te rru p t (EINT2 _ INTERRUPT) ;   

In s ta llIn tVe ctor(Ga lvo_ is r ,  EINT2 _ INTERRUPT) ;

    En a b le In te rru p t (EINT2 _ INTERRUPT) ;   

/ / loop  fore ve r

wh ile (TRUE) ;

}
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galvo_isr.c

/ *

 *   FUNCTION:  Ga lvo_ is r

 *

 *   PARAMETERS :

 *

 *   RETURNS :

 *

 *   DES CRIPTION:

 * Ga lvo con t ro l In te rru p t  S e rvice  Rou t in e

 * Trigge re d  by Voxe l Clock.

 *

 * Th is  ve rs ion  a ccom m oda te s  fu ll wa ve form  ge n e ra t ion .

 * Th e  wa ve form  de fin it ion  s t ru ct  is  pa s s e d  from  th e

 * Ga lvo_ con t ro l_ ta s k u s in g  a  fifoport  dm a .

 * Wa ve form s  ca n  be  dyn a m ica lly s e le cte d  a t  ru n t im e ,  a n d

 * s e le ct ion  occu rs  s yn ch ron ou s ly a t  th e  e n d  a  lin e .

 *

 * Com m a n d  dm a  t ra n s fe rs  a re  NOT a ckn owle dge d  in  th is  ve rs ion .

 *

 * Ra s te r  s ca n s  a re  ge n e ra lize d  to  be  e ith e r ve rt ica l or  h orizon ta l.

 * Ra s te r  t e rm in ology u s e d  h e re :

 * -  fa s t  a xis  is  th e  'p rim a ry'  a xis ,

 * -  s low a xis  is  th e  's e con da ry'  a xis

 * Th e  s e con da ry a xis  m u s t  be  e n a b le d  for ra s te r  ge n e ra t ion .

 *

 * Wa ve form  Ge n e ra t ion  Ta b le

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 * Wa ve form x_ Vox_ in c y_ Vox_ in c x_ ra s te r_ in c y_ ra s te r_ in c

 * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

 * Lis s a jou s x_ cycle s y_ cycle s 0 0

 * Ve ctor 1 1 0 0

 * Ra s te r-x 1 0 0 1

 * Ra s te r-y 0 1 1 0

 *

 * e .g .  For a  ra s te r  with  x-a xis  th e  p rim a ry ( fa s t )  a xis ,  u s e

 * x_ ra s te r_ in c =  0 ,  y_ ra s te r_ in c =  1

 *

 *

 *

 *   AUTHOR: D.  Gre e n

 *

 *   HIS TORY:

 * Da te by De s c.

 * - - - - - - - - - - -

 * 2 0 0 1 -0 4 -2 6 D.G. firs t  ve rs ion  cos ( )  on  th e  fly.

 * 2 0 0 1 -0 4 -2 7 D.G. u s e s  cos ( )  LUT for pe rform a n ce

 * 2 0 0 1 -0 5 -1 6 D.G. 2  a xis ,  m u lt ip le  wa ve form  de fin it ion s

 * 2 0 0 1 -0 6 -0 8 D.G. ge n e ra lize d  wa ve form s

 * 2 0 0 1 -0 6 -2 9 D.G. fixe d  bu g :  a dde d  s a wtooth  s low a xis  wra p

 * 2 0 0 1 -1 1 -2 7 D.G. ra w ga lvo pos it ion  a cqu is it ion  a n d  t ra n s fe r

 *

 *

 * (C) ,  He r Ma je s ty th e  Qu e e n  in  r igh t  of Ca n a da

 * a s  re p re s e n te d  by th e  Na t ion a l Re s e a rch  Cou n cil,  Ca n a da ,  2 0 0 1

 *

 * /

void  Ga lvo_ is r  (void )

{  / / Body

e xte rn  GALVO_ INFO_ S TRUCT_ PTR ga lvo_ in fo_ p t r;

AIO_ PAIR vola t ile in _ pa ir[1 ] ,  ou t_ pa ir[1 ] ;

s h ort x_ s yn c;

s h ort ga lvo_ com m a n d ;
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galvo_isr.c continued

s h ort s t a te ;

s h ort wa ve _ in de x;

s h ort e d it_ in de x;

s h ort t ra n s fe r_ cou n t ;

in t e n d_ of_ lin e ;

in t x_ va l,  y_ va l;

floa t *  x_ flt_ p t r;

floa t *  y_ flt_ p t r;

con s t  floa t _ RAD_ TO_ DEG =  5 7 .2 9 5 7 8 ;

Cle a rIn te rru p t (EINT2 _ INTERRUPT) ;

/ /  a s s e rt  p in  7  -  IS R du ra t ion  m a rke r

writ e _ d ig_ b it (  DIO_ PIN_ 7 ,  1  ) ;

e n d_ of_ lin e  =  FALS E;

s ta te  =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.S TATE;

wa ve _ in de x =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ INDEX;

/ /  Ch e ck for n e w com m a n d  from  Ga lvo Con t ro l Ta s k

if (  (ge t_ fifo_ port_ s ta tu s ( )  & Rx_ FIFO_ EMPTY)  = =  1  )  / /  if ( n ot  e m p ty) . . .

{

ga lvo_ com m a n d  =  fifo_ port_ e a t ( ) ;

s witch  (ga lvo_ com m a n d)

{

ca s e  INIT_ GALVO:

{

/ /  s e t  s t a t e  a n d  e xit

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.S TATE =  S TOPPED;

/ /  n e ga te  p in  7  -  IS R du ra t ion  m a rke r

writ e _ d ig_ b it (  DIO_ PIN_ 7 ,  0  ) ;

Cle a rIn te rru p t (EINT2 _ INTERRUPT) ;

re tu rn ;

}  / /  En dca s e

ca s e  S TART_ GALVO:

{

/ /  in it ia lize  s t a te ,  com pu te  firs t  s a m ple s ,  th e n  e xit

s t a t e  =  PENDING_ S TART;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ INDEX =  fifo_ port_ ge t1 6 ( ) ;  / /  ge t  WAVE_ NUM

/ /  com pu te  firs t  ga lvo  s a m ple s

com pu te _ n e xt_ s a m ple (  ga lvo_ in fo_ p t r  ) ;  / /  ge n e ra te  in it ia l s a m ple  pa ir

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.S TATE =  s ta te ;

/ /  n e ga te  p in  7  -  IS R du ra t ion  m a rke r

writ e _ d ig_ b it (  DIO_ PIN_ 7 ,  0  ) ;

Cle a rIn te rru p t (EINT2 _ INTERRUPT) ;

re tu rn ;

}  / /  En dca s e

ca s e  S TOP_ GALVO:

{ / /  u pda te  s t a te

if (  s t a t e  !=  S TOPPED )  / /  a lre a dy s toppe d?

s ta te  =  PENDING_ S TOP;

b re a k;

}  / /  En dca s e
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galvo_isr.c continued

ca s e  CHANGE_ WAVEFORM:

{ / /  if ru n n in g ,  s witch  to  n e w wa ve form  a t  e n d  of cu rre n t  lin e .

/ /  e ls e  le a ve  s toppe d .

if ( s t a t e  !=  S TOPPED)

s ta te  =  PENDING_ CHANGE;

ga lvo_ in fo_ p t r-> PENDING_ WAVE_ INDEX =  fifo_ port_ ge t1 6 ( ) ;  / /  ( bu s ywa it s )

b re a k;

}  / /  En dca s e

ca s e  DEFINE_ WAVE:

{

/ /  Re bu ild  th e  s pe cifie d  wa ve form  s t ru ct .

/ /  Th is  ca n n ot  be  don e  con cu rre n t ly with  wa ve form  ge n e ra t ion  or

/ /  e ls e  in te rru p t s  will be  d roppe d .  Uppe r le ve l code  m u s t  m on itor  th e  s t a te

/ /  s in ce  n o  com m a n d  a cks  a re  a va ila b le .

ga lvo_ in fo_ p t r-> EDIT_ WAVE_ INDEX =  e d it_ in de x =  fifo_ port_ e a t ( ) ;

t ra n s fe r_ cou n t  =  fifo_ port_ e a t ( ) ;  / /  ( doe s  n ot  bu s ywa it )

fifo_ port_ e a t ( ) ;  / /  flu s h

dm a 1 6 _ from _ fifo(

DMA_ CH_ 0 , / /  DMA ch  0

( s h ort* )FIFOPORT_ BAS E,

( s h ort* )&ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[e d it_ in de x] , / /  de s t in a t ion

( in t ) t ra n s fe r_ cou n t  -  3 ,

BLOCK) ; / /  wa it  for  com ple t ion

/ /  bu ild  LUTs  a s s ocia te d  with  th is  n e w wa ve form

bu ild_ lu t s (  ga lvo_ in fo_ p t r  ) ;

b re a k;

}  / /  En dca s e

ca s e  NEW_ AMP:

{

/ /  coe rce  th e  in t  to  a  floa t  via  poin te rs :

x_ va l =  fifo_ port_ ge t3 2 ( ) ;

y_ va l =  fifo_ port_ ge t3 2 ( ) ;

x_ flt_ p t r  =  ( floa t  * )&x_ va l;

y_ flt_ p t r  =  ( floa t  * )&y_ va l;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.AMP =  *  x_ flt_ p t r;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.AMP =  *  y_ flt_ p t r;

b re a k;

}  / /  En dca s e

ca s e  NEW_ PHAS E:

{

x_ va l =  fifo_ port_ ge t3 2 ( ) ;

y_ va l =  fifo_ port_ ge t3 2 ( ) ;

x_ flt_ p t r  =  ( floa t  * )&x_ va l;

y_ flt_ p t r  =  ( floa t  * )&y_ va l;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E =  *  x_ flt_ p t r;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E =  *  y_ flt_ p t r;

b re a k;

}  / /  En dca s e

ca s e  NEW_ OFFS ET:

{

x_ va l =  fifo_ port_ ge t3 2 ( ) ;

y_ va l =  fifo_ port_ ge t3 2 ( ) ;

x_ flt_ p t r  =  ( floa t  * )&x_ va l;

y_ flt_ p t r  =  ( floa t  * )&y_ va l;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.OFFS ET =  *  x_ flt_ p t r;

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.OFFS ET =  *  y_ flt_ p t r;
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galvo_isr.c continued

bre a k;

}

ca s e  PRINT_ VALUES :

{

/ /  for  de bu gg in g ,  p rin t s  to  M6 2  S td io :

clrs cr( ) ;

if (ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.WAVE_ TYPE = =  COS )

pu t s ( "x_ type  =  COS \ t \ t ") ;

e ls e

pu t s ( "x_ type  =  S AWTOOTH\ t \ t ") ;

if (ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.WAVE_ TYPE = =  COS )

pu t s ( "y_ type  =  COS \ n ") ;

e ls e

pu t s ( "y_ type  =  S AWTOOTH\ n ") ;

p rin t f( "x_ a m p  =  %  5 .1 f\ t \ t \ t  y_ a m p  =  %  5 .1 f\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.AMP,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.AMP) ;

p rin t f( "x_ offs e t  =  %  5 .1 f\ t \ t  y_ offs e t  =  %  5 .1 f\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.OFFS ET,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.OFFS ET) ;

p rin t f( "x_ ph a s e (de g )  =  %  5 .1 f\ t \ tx_ ph a s e _ corr(de g )  =  %  5 .1 f\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E *  _ RAD_ TO_ DEG,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.PHAS E_ CORRECTION

*  _ RAD_ TO_ DEG) ;

p rin t f( "y_ ph a s e (de g )  =  %  5 .1 f\ t \ ty_ ph a s e _ corr(de g )  =  %  5 .1 f\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E *  _ RAD_ TO_ DEG,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.PHAS E_ CORRECTION

*  _ RAD_ TO_ DEG) ;

p rin t f( "x_ vox_ pe r_ lin e  =  % d\ ty_ vox_ pe r_ lin e  =  % d\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.VOXELS _ PER_ LINE,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE) ;

p rin t f( "x_ cycle s  =  % d\ t \ t \ ty_ cycle s  =  % d\ n ",

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.CYCLES ,

ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.CYCLES ) ;

b re a k;

}

de fa u lt :  / /  u n kn own  com m a n d

bre a k;

}  / /  En ds witch

}  / /  En d if

if ( s t a t e  = =  PENDING_ S TART)

{

/ /  e n a b le  FIFO clock

writ e _ d ig_ b it (  FIFO_ EN,  1  ) ;  / /  a s s e rt  DIO p in  6 ,  FIFO_ EN

s ta te  =  RUNNING;

}

if (  ( s t a t e  = =  RUNNING)

| |  ( s t a t e  = =  PENDING_ S TOP)

| |  ( s t a t e  = =  PENDING_ CHANGE)  )

{
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galvo_isr.c continued

ou t_ pa ir[0 ] .h a lf. low =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ DAC_ VALUE;

ou t_ pa ir[0 ] .h a lf.h igh  =  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ DAC_ VALUE;

/ /  re - s e le ct  t r igge r s ou rce s ,  THIS  IS  ES S ENTIAL!!

A4 D4 _ t rigge r_ da c_ pa ir(A4 D4 _ S ITE,  0 ,  S OFTWARE) ;

A4 D4 _ t rigge r_ a dc_ pa ir(A4 D4 _ S ITE,  0 ,  S OFTWARE) ;

/ /  ou tpu t  n e xt  Ga lvo DAC s a m ple  pa ir

A4 D4 _ writ e _ da c_ pa ir(A4 D4 _ S ITE,  0 ,  ou t_ pa ir[0 ] .both ) ;  / /  u pda te  bu ffe r

A4 D4 _ con ve rt_ da c_ pa ir(A4 D4 _ S ITE,  0 ) ;  / /  con ve rt

/ /  re a d  cu rre n t  ga lvo  pos it ion s

A4 D4 _ con ve rt_ a dc_ pa ir(A4 D4 _ S ITE,  0 ) ;

in _ pa ir[0 ] .both  =  A4 D4 _ re a d_ a dc_ pa ir(A4 D4 _ S ITE,  0 ) ;

/ /  s e n d  ga lvo pos it ion s  to  Q6 7  via  FIFOport  a s  1 6 -b it  in t s

/ /  con ve rs ion  to  floa t  will occu r in  Ga lvo_ Not ifie r( ) .

fifo_ port_ s p it (  in _ pa ir[0 ] .h a lf. low ) ;

fifo_ port_ s p it (  in _ pa ir[0 ] .h a lf.h igh  ) ;

/ /  ch e ck to  a s s e rt  X_ S YNC

if (  ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR = =  0  )

{

writ e _ d ig_ b it (  X_ S YNC,  1  ) ;  / /  a s s e rt  DIO p in  4 ,  X_ S YNC

x_ s yn c =  1 ;

}

if (  x_ s yn c = =  1  )

{

writ e _ d ig_ b it (  X_ S YNC,  0  ) ;  / /  n e ga te  DIO p in  4 ,  X_ S YNC

x_ s yn c =  0 ;

}

/ /  Ch e ck for e n d  of lin e .

if (ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.WAVE_ TYPE !=  S AWTOOTH)

{ / /  Lis s a jou s ,  Ve ctor wa ve form s

/ /  in cr  both  a xe s  a n d  wra p  if n e ce s s a ry

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR+ +  > =

(ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.VOXELS _ PER_ LINE -  1 ) )

{

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

e n d_ of_ lin e  =  TRUE;

}

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR+ +  > =

(ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE -  1 ) )

{

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

e n d_ of_ lin e  =  TRUE;

}

}

e ls e

{ / /  S a wtooth  Wa ve form s

if (ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.RAS TER_ INC)

{ / /  in cr  y-a xis ,  th e  p rim a ry ( fa s t )  a xis .

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR+ +  > =

(ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE -  1 ) )

{ / /  wra p

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR + =  1 ;
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galvo_isr.c continued

/ /  wra p  [2 0 0 1 -0 6 -2 9 ]

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR > =  (ga lvo_ in fo_ p t r->

WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.VOXELS _ PER_ LINE -  1 ) )

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

e n d_ of_ lin e  =  TRUE;

}  / /  En d if 

}

e ls e  if(ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.RAS TER_ INC)

{ / /  in cr  x-a xis ,  th e  p rim a ry ( fa s t )  a xis .

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR+ +  > =

(ga lvo_ in fo_ p t r-> WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ X.VOXELS _ PER_ LINE -  1 ) )

{ / /  wra p

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR + =  1 ;

/ /  wra p  [2 0 0 1 -0 6 -2 9 ]

if (ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR > =  (ga lvo_ in fo_ p t r->

WAVEFORM_ DEF[wa ve _ in de x] .S CAN_ INFO_ Y.VOXELS _ PER_ LINE -  1 ) )

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

e n d_ of_ lin e  =  TRUE;

}  / /  En d if 

}  / /  En d if

}  / /  En d if

if ( e n d_ of_ lin e )

{

e n d_ of_ lin e  =  FALS E;

if (  s t a t e  = =  PENDING_ S TOP )

{

writ e _ d ig_ b it (  FIFO_ EN,  0  ) ;  / /  n e ga te  FIFO_ EN

s ta te  =  S TOPPED;

}  / /  En d if

if ( s t a t e  = =  PENDING_ CHANGE)

{ / /  s witch  wa ve form  n ow,  a t  e n d  of lin e .

s t a te  =  RUNNING;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ INDEX =  ga lvo_ in fo_ p t r-> PENDING_ WAVE_ INDEX;

/ /  cle a r  th e  cou n te rs

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.X_ VOXEL_ CNTR =  0 ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.Y_ VOXEL_ CNTR =  0 ;

}  / /  En d if

}  / /  En d if

/ /  u pda te  wa ve form s ,  s a ve  s t a te

com pu te _ n e xt_ s a m ple (ga lvo_ in fo_ p t r) ;

ga lvo_ in fo_ p t r-> ACTIVE_ WAVE_ S TATE.S TATE =  s ta te ;

}  / /  En d if

/ /  n e ga te  p in  7  -  IS R du ra t ion  m a rke r

writ e _ d ig_ b it (  DIO_ PIN_ 7 ,  0  ) ;

}  / / En dbody
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galvo5.mki

# ge n 6 2 .m ki

# Th is  .m ki file  is  for  th e  c6 2 0 1  p roce s s or.

#

#

#

#  Ma cros

#

AS M =  a s m 6 x

AS M_ ARGS  =  - s  - e

CC =  cl6 x

CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2

#  CC_ ARGS  =  -q  -op2  -m g  -m x -pm  -o3  -m e  -m l2  -m v6 2 0 1

LNK =  ln k6 x

LNK_ ARGS  =  - c -x - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0

AR =  a r6 x

AR_ ARGS  =  - r

HEX =  h e x6 x

HEX_ ARGS  =  p rom .cm d

HEX2 BIN =  h e x2 b in

HEX2 BIN_ ARGS  =  - f

HEXVERT =  h e xve rt

HEXVERT_ ARGS  =  -w4  - r

LIBS  =  - l s td io . lib  - l pe riph . lib  - l u s e r . lib  - l d s p . lib  - l r t s 6 2 0 1 le . lib  - l iim 6 2 . lib  - l m qx. lib

DEBUGGER =  c: \ com pos e r\ cc_ a pp .e xe

#  EXECUTE =  t e rm in a l. e xe

#  Un com m e n t  to  e xp licit ly s e t  ou tpu t  ob je ct  file

#  OUTPUT =  file n a m e .ou t
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Appendix C. The User Interface Software.

This appendix lists the Visual Basic programs that provide the PC-based user interface.

They are listed by form and module, starting with the main user interface window.
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Main.frm

Priva te  S u b  cm dCle a r_ Click( )

    lb lDis p la y.Ca p t ion  =  ""

    ch a r_ bu ffe r  =  ""

En d  S u b

Priva te  S u b  cm dGo_ Click( )

    Dim  re p ly As  Lon g

    Dim  x_ a m p ,  y_ a m p  As  In te ge r

    S CANNING =  Tru e

    lb lCm d .Ca p t ion  =  ""

    re p ly =  Ma ilbox_ s e n d (WVFRM_ GO)

    cm d_ a ck ( re p ly)

En d  S u b

Priva te  S u b  cm dIn it_ Click( )

' in it ia lize  t a rge t  p roce s s ors

    lb lWa it .Vis ib le  =  Tru e

    lb lWa it .Re fre s h

    Ca ll De fin e AllWa ve form s Cm d

    cm dIn it .En a b le d  =  Fa ls e

    cm dLa u n ch .En a b le d  =  Fa ls e

    cm dQu it .En a b le d  =  Tru e

    cm dGo.En a b le d  =  Tru e

    cm dS top .En a b le d  =  Tru e

    cm dS h owPin s .En a b le d  =  Tru e

    lb lFa ile d .Vis ib le  =  Fa ls e

    lb lWa it .Vis ib le  =  Fa ls e

    cm dS top_ Click

En d  S u b

Priva te  S u b  cm dLa u n ch _ Click( )

    Dim  re p ly As  Lon g

re p ly =  Ma ilbox_ s e n d (LAUNCH_ TARGET)

    cm d_ a ck ( re p ly)

    If re p ly =  CMD_ OK Th e n

        cm dGo.En a b le d  =  Fa ls e

        cm dS top .En a b le d  =  Fa ls e

        cm dLa u n ch .En a b le d  =  Fa ls e

        cm dIn it .En a b le d  =  Tru e

        cm dS h owPin s .En a b le d  =  Fa ls e

    En d  If

En d  S u b

Priva te  S u b  cm dQu it_ Click( )

    Dim  re p ly As  Lon g

    re p ly =  Ma ilbox_ s e n d (WVFRM_ QUIT)

    cm d_ a ck ( re p ly)

    En d

En d  S u b

Priva te  S u b  cm dS h owPin s _ Click( )

    Dim  re p ly As  Lon g

    lb lCm d .Ca p t ion  =  ""

    re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ S HOW_ PINS )
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Main.frm continued

    cm d_ a ck ( re p ly)

En d  S u b

Priva te  S u b  cm dS top_ Click( )

    Dim  re p ly As  Lon g

    lb lCm d .Ca p t ion  =  ""

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ S TOP)

    cm d_ a ck ( re p ly)

    S CANNING =  Fa ls e

En d  S u b

Priva te  S u b  ds p_ On In te rru p t ( )

    Dim  i,  le n g th  As  Lon g

    Dim  in t_ le n g th  As  In te ge r

    Dim  poin t_ in de x,  va lu e  As  In te ge r

    Dim  a ccu m u la te d_ va lu e ,  a ve ra ge _ pos n  As  S in g le

    Dim  m e s s a ge _ type  As  In te ge r

    Dim  x_ ga lvo_ pos _ ra w,  y_ ga lvo_ pos _ ra w As  In te ge r

    Dim  x_ d is p la y,  x_ va l(MAX_ CHANGED_ VOXELS _ PER_ LINE)  As  S in g le

    Dim  x_ s u m ,  x_ m e a n ,  x_ de v,  x_ te m p  As  S in g le

    Dim  y_ d is p la y,  y_ va l(MAX_ CHANGED_ VOXELS _ PER_ LINE)  As  S in g le

    Dim  y_ s u m ,  y_ m e a n ,  y_ de v,  y_ te m p  As  S in g le

    On  Error GoTo Error0 :

    le n g th  =  d s p . In te rru p tAckn owle dge

    Wh ile  d s p .Ma ilIn Fu ll(0 )  =  Fa ls e  'wa it  t ill n ot  e m p ty

    We n d

    m e s s a ge _ type  =  d s p .Ma ilbox(0 )

    If m e s s a ge _ type  =  S TRING_ TYPE Th e n

        If le n g th  =  0  Th e n

            Exit  S u b

        En d  If

        For i =  0  To le n g th  -  1

            Wh ile  d s p .Ma ilIn Fu ll(0 )  =  Fa ls e

            We n d

            ch a r_ bu ffe r  =  ch a r_ bu ffe r  & Ch r(ds p .Ma ilbox(0 ) )

        Ne xt  i

        lb lDis p la y.Ca p t ion  =  ch a r_ bu ffe r

    Els e If m e s s a ge _ type  =  GRAPHIC_ POINT_ TYPE Th e n

        p icDis p la y.Cls  'cle a r  th e  d is p la ys

        p icBa r.Cls

        If le n g th  =  0  Th e n   'e xit  on  0  le n g th  m e s s a ge

            Exit  S u b

        En d  If

        x_ lin e _ s ize  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve VoxPe rLin e

        If le n g th  >  x_ lin e _ s ize  Th e n

            m s g  =  "Da ta  cou n t  =  " & S t r( le n g th )

            Tit le  =  "Me s s a ge  s ize  e rror. "

            Ms gBox m s g ,  0 ,  Tit le

            le n g th  =  x_ lin e _ s ize

        En d  If
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Main.frm continued

        a ccu m u la te d_ va lu e  =  0

        x_ s u m  =  0

        y_ s u m  =  0

        If le n g th  >  0  Th e n

            For i =  0  To le n g th  -  1

                poin t_ in de x =  d s p .Ma ilbox(0 )     'bu s ywa it  n ot  u s e d  h e re . . .

                va lu e  =  d s p .Ma ilbox(0 )  /  6 4

                a ccu m u la te d_ va lu e  =  a ccu m u la te d_ va lu e  +  Abs (va lu e )

                x_ ga lvo_ pos _ ra w =  ds p .Ma ilbox(0 )

                y_ ga lvo_ pos _ ra w =  ds p .Ma ilbox(0 )

                'con ve rt  to  volt s  a n d  s ca le  to  m a tch  a ctu a l d rive n  va lu e s :

                x_ d is p la y =  x_ ga lvo_ pos _ ra w *  ADC_ GAIN_ CONS TANT *  X_ Ga lvo_ S ca le _ Fa ctor *  Zoom

                y_ d is p la y =  y_ ga lvo_ pos _ ra w *  ADC_ GAIN_ CONS TANT *  Y_ Ga lvo_ S ca le _ Fa ctor *  Zoom

                x_ va l( i)  =  x_ d is p la y

                y_ va l( i)  =  y_ d is p la y

                p icDis p la y.PS e t  (x_ d is p la y,  y_ d is p la y)

                x_ s u m  =  x_ s u m  +  x_ d is p la y

                y_ s u m  =  y_ s u m  +  y_ d is p la y

             Ne xt  i

        En d  If

         '  g e n e ra te  ba r g ra ph  of "a ve ra ge  ra n ge "

         If le n g th  >  0  Th e n

            a ve ra ge _ pos n  =  a ccu m u la te d_ va lu e  /  le n g th

           p icBa r.Lin e  (0 ,  0 ) - (0 ,  a ve ra ge _ pos n )

        En d  If

        '  g e n e ra te  ce n t ro id  a n d  s t a n da rd  de via t ion

        x_ te m p  =  0

        y_ te m p  =  0

        x_ de v =  0

        y_ de v =  0

        If le n g th  >  0  Th e n

            x_ m e a n  =  x_ s u m  /  le n g th

            y_ m e a n  =  y_ s u m  /  le n g th

            For i =  0  To le n g th  -  1

                x_ te m p  =  x_ te m p  +  Abs (x_ va l( i)  -  x_ m e a n )

                y_ te m p  =  y_ te m p  +  Abs (y_ va l( i)  -  y_ m e a n )

            Ne xt  i

            x_ de v =  2  *  (x_ te m p  /  ( le n g th ) )

            y_ de v =  2  *  (y_ te m p  /  ( le n g th ) )

        En d  If

        '  d is p la y box a rou n d  ce n t ro id

        p icDis p la y.Lin e  (x_ m e a n  -  x_ de v,  y_ m e a n  +  y_ de v) - (x_ m e a n  +  x_ de v,  y_ m e a n  -  y_ de v) ,  RGB(0 ,  0 ,

2 5 5 ) ,  B

    En d  If

    Exit  S u b

Error0 :

        m s g  =  "Ru n t im e  e rror:  " & S t r(Err .Nu m be r)

        Tit le  =  "Fa ta l Error"

        Ms gBox m s g ,  0 ,  Tit le

En d  S u b
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Main.frm continued

Priva te  S u b  Form _ Loa d( )

    cm dGo.En a b le d  =  Fa ls e

    cm dS top .En a b le d  =  Fa ls e

    cm dLa u n ch .En a b le d  =  Tru e

    cm dQu it .En a b le d  =  Fa ls e

    cm dIn it .En a b le d  =  Fa ls e

    cm dS h owPin s .En a b le d  =  Fa ls e

    lb lFa ile d .Vis ib le  =  Fa ls e

    lb lWa it .Vis ib le  =  Fa ls e

    Ca ll In it_ Wa ve form s

    Wa ve Nu m  =  0

'    S e tu p  Wa ve form  d is p la y

    p icDis p la y.S ca le  ( -2 .5 ,  2 .5 ) - (2 .5 ,  -2 .5 )  'coords  of u ppe r le ft  a n d  lowe r r igh t  corn e rs

    p icDis p la y.Dra wWid th  =  1

'    S e tu p  'h e igh t '  d is p la y

    p icBa r.Cls

    p icBa r.S ca le  (0 ,  1 0 0 ) - (1 ,  0 )

    p icBa r.Dra wWid th  =  4 0

'    In it ia lize  m ot ion  pa ra m e te rs

    Mot ion Dire ct ion  =  MOTION_ DIR_ BOTH

    Mot ion Th re s h old  =  MOTION_ DIFF_ THRES HOLD

    Mot ion Filt e rCon s ta n t  =  MOTION_ K_ FACTOR

'   In it ia lize  Dis p la y s ca le  fa ctors

    X_ Ga lvo_ S ca le _ Fa ctor =  2     ' for  n ow

    Y_ Ga lvo_ S ca le _ Fa ctor =  1

    Zoom  =  1

En d  S u b

Priva te  S u b  lb lDis p la y_ Click( )

    ch a r_ bu ffe r  =  ""

    lb lDis p la y.Ca p t ion  =  ""

En d  S u b

Priva te  S u b  m n u Abou t_ Click( )

    frm Abou t .S h ow

En d  S u b

Priva te  S u b  m n u Adju s t_ Click( )

    frm WvFrm Edit .S h ow vbMode le s s

En d  S u b

Priva te  S u b  m n u S e le ct_ Click( )

En d  S u b

Priva te  S u b  m n u Dis p la y_ Click( )

    frm Dis p la y.S h ow

En d  S u b

Priva te  S u b  m n u Ed it_ Click( )

    frm S e le ct .S h ow vbMode le s s

En d  S u b

Priva te  S u b  m n u Mot ion Ed it_ Click( )
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Main.frm continued

En d  S u b

Priva te  S u b  m n u Mot ion _ Click( )

    frm Mot ion Pa ra m s .S h ow vbMode le s s

En d  S u b

Priva te  S u b  p icDis p la y_ Click( )

    p icDis p la y.Cls

En d  S u b
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frmSelect.frm

Priva te  S u b  cm dApp ly_ Click( )

'Upda te  loca l re g is t ry a n d . . .

    Ca ll Upda te Wa ve Re g is t ry

's e n d  com m a n d  to  u pda te  t a rge t

    re p ly =  Ma ilbox_ s e n d (WVFRM_ DEFINE)

    'ch e ck for com m a n d  re je ct ion

    If re p ly < >  CMD_ OK Th e n

        lb lFa ile d .Vis ib le  =  Tru e

    Els e

        lb lFa ile d .Vis ib le  =  Fa ls e

    En d  If

    MBoxPrin t f (S t r(Wa ve Nu m ))  'Wa ve  in de x

    'X a xis :

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type ) )  'X wa ve type

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  S AW Th e n

        If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ra s te rIn c =  0  Th e n

            MBoxPrin t f ( "0 ")  '0  if X is  fa s t  a xis

        Els e

            MBoxPrin t f ( "1 ")  '1  if Y is  fa s t  a xis

        En d  If

    En d  If

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p) )           'X Am plitu de

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t ) )        'X Offs e t

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e ) )         'X Ph a s e

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e Corr) )     'X Ph a s e  Corre ct ion

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve VoxPe rLin e ) )    'X p oin t s

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s ) )        'X cycle s

    'Y Axis :

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type ) )          'Y wa ve type

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p) )           'Y Am plitu de

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t ) )        'Y Offs e t

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e ) )        'Y Ph a s e

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e Corr) )     'Y Ph a s e  Corre ct ion

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e ) )    'Y p oin t s

    MBoxPrin t f (S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s ) )       'Y cycle s

En d  S u b

Priva te  S u b  cm dClos e _ Click( )

    Me .Hide

En d  S u b

Pu b lic S u b  cm dS e le ct_ Click( )

    Dim  x_ a m p ,  y_ a m p  As  In te ge r

    's e n d  com m a n d  to  ch a n ge  s e le ct ion

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ S ELECT)

    's e n d  wa ve form  in de x

    MBoxPrin t f (S t r(Wa ve Nu m ))

x_ a m p  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p

y_ a m p  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p

En d  S u b
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frmSelect.frm continued

Priva te  S u b  Form _ Act iva te ( )

    lb lFa ile d .Vis ib le  =  Fa ls e

    op tS e l1 (Wa ve Nu m ) .En a b le d  =  Tru e

    If S CANNING Th e n

        lb lS ca n n in g .Vis ib le  =  Tru e

        cm dApp ly.En a b le d  =  Fa ls e

    Els e

        lb lS ca n n in g .Vis ib le  =  Fa ls e

        cm dApp ly.En a b le d  =  Tru e

    En d  If

    Ca ll Upda te Wa ve Dis p la y

En d  S u b

Priva te  S u b  Form _ Loa d( )

    lb lS ca n n in g .Vis ib le  =  Fa ls e

    cm dApp ly.En a b le d  =  Tru e

En d  S u b

Priva te  S u b  op tS e l1 _ Click( In de x As  In te ge r)

    Wa ve Nu m  =  In de x

    Ca ll Upda te Wa ve Dis p la y

En d  S u b
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frmWvFrmEdit.frm

Priva te  S u b  cm dAm pApp ly_ Click( )

    Dim  re p ly As  Lon g

    Dim  ou t_ va l As  S t rin g

    'com m a n d

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ EDIT_ AMPLITUDE)

    'a m p litu de  da ta

    ou t_ va l =  S t r(Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p,  "# # 0 .# # # ") )

    MBoxPrin t f (ou t_ va l)

    ou t_ va l =  S t r(Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p,  "# # 0 .# # # ") )

    MBoxPrin t f (ou t_ va l)

En d  S u b

Priva te  S u b  cm dCa n ce l_ Click( )

    Dim  re p ly As  Lon g

    ' t h is  a ct ion  will t e rm in a te  th e  e d it  m ode

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ ES CAPE_ CMD)

    'clos e  form

    frm WvFrm Edit .Hide

En d  S u b

Priva te  S u b  cm dOffApp ly_ Click( )

    Dim  re p ly As  Lon g

    Dim  ou t_ va l As  S t rin g

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t  =  CS n g( txtXOffs e t .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t  =  CS n g( txtYOffs e t .Te xt )

    'com m a n d

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ EDIT_ OFFS ET)

    'o ffs e t  da ta

    On  Error GoTo Err:

ou t_ va l =  S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t )

    MBoxPrin t f (ou t_ va l)

ou t_ va l =  S t r(Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t )

    MBoxPrin t f (ou t_ va l)

'  Ca tch  a ll in pu t  form a t t in g  e rrors .

'  t h is  p re ve n t s  th e  s ys te m  from  h a n g in g

Err:

    ou t_ va l =  "0 . "

    Re s u m e  Ne xt

En d  S u b

Priva te  S u b  Cm dPh a s e App ly_ Click( )

    Dim  re p ly As  Lon g

    Dim  ou t_ va l As  S t rin g

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e  =  txtXPh a s e .Te xt

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e  =  txtYPh a s e .Te xt

    'com m a n d

re p ly =  Ma ilbox_ s e n d_ n o_ a ck(WVFRM_ EDIT_ PHAS E)
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frmWvFrmEdit.frm continued

    'ph a s e  da ta

    ou t_ va l =  S t r(Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e ,  "# # 0 .# # # ") )

    MBoxPrin t f (ou t_ va l)

    ou t_ va l =  S t r(Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e ,  "# # 0 .# # # ") )

    MBoxPrin t f (ou t_ va l)

En d  S u b

Priva te  S u b  cm dZe roOffs e t_ Click( )

    'ze ro  th e  s cro llba rs

    h s bXOffs e t .va lu e  =  HS B_ MAX_ OFFS ET /  2

    h s bYOffs e t .va lu e  =  HS B_ MAX_ OFFS ET /  2

En d  S u b

Priva te  S u b  cm dZe roPh a s e _ Click( )

    'ze ro  th e  s cro llba rs

    h s bXPh a s e .va lu e  =  HS B_ MAX_ PHAS E /  2

    h s bYPh a s e .va lu e  =  HS B_ MAX_ PHAS E /  2

En d  S u b

Priva te  S u b  Form _ Act iva te ( )

    Dim  re p ly As  In te ge r

    ' in it ia lize  form

    txtWa ve Nu m .Te xt  =  Wa ve Nu m

    'Am plitu de

    h s bXAm p.Ma x =  HS B_ MAX_ AMP

    h s bXAm p.Min  =  HS B_ MIN_ AMP

    h s bYAm p.Ma x =  HS B_ MAX_ AMP

    h s bYAm p.Min  =  HS B_ MIN_ AMP

    h s bXAm p.va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p /  MAX_ AMP)  *  HS B_ MAX_ AMP)

    t xtXAm p.Te xt  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p

    h s bYAm p.va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p /  MAX_ AMP)  *  HS B_ MAX_ AMP)

    t xtYAm p.Te xt  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p

    'Ph a s e

    h s bXPh a s e .Ma x =  HS B_ MAX_ PHAS E

    h s bXPh a s e .Min  =  HS B_ MIN_ PHAS E

    h s bYPh a s e .Ma x =  HS B_ MAX_ PHAS E

    h s bYPh a s e .Min  =  HS B_ MIN_ PHAS E

    h s bXPh a s e .va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e  /  MAX_ PHAS E)  *

HS B_ MAX_ PHAS E /  2 )  +  HS B_ MAX_ PHAS E /  2

    t xtXPh a s e .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e ,  "# # 0 .# # # ")

    h s bYPh a s e .va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e  /  MAX_ PHAS E)  *

HS B_ MAX_ PHAS E /  2 )  +  HS B_ MAX_ PHAS E /  2

    t xtYPh a s e .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e ,  "# # 0 .# # # ")

    'Offs e t

    h s bXOffs e t .Ma x =  HS B_ MAX_ OFFS ET

    h s bXOffs e t .Min  =  HS B_ MIN_ OFFS ET

    h s bYOffs e t .Ma x =  HS B_ MAX_ OFFS ET

    h s bYOffs e t .Min  =  HS B_ MIN_ OFFS ET

    h s bXOffs e t .va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t  /  MAX_ OFFS ET)  *

HS B_ MAX_ OFFS ET /  2 )  +  HS B_ MAX_ OFFS ET /  2

    t xtXOffs e t .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t ,  "# # 0 .# # # ")
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frmWvFrmEdit.frm continued

    h s bYOffs e t .va lu e  =  ( (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t  /  MAX_ OFFS ET)  *

HS B_ MAX_ OFFS ET /  2 )  +  HS B_ MAX_ OFFS ET /  2

    t xtYOffs e t .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t ,  "# # 0 .# # # ")

    's e n d  WVFRM_ EDIT com m a n d

    re p ly =  Ma ilbox_ s e n d (WVFRM_ EDIT)

    h s bXAm p.En a b le d  =  Tru e

    h s bYAm p.En a b le d  =  Tru e

En d  S u b

Priva te  S u b  h s bXAm p_ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p =  (h s bXAm p.va lu e  /  HS B_ MAX_ AMP)  *  MAX_ AMP

    txtXAm p.Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p,  "# # 0 .# # # ")

En d  S u b

Priva te  S u b  h s bXOffs e t_ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t  =

( (h s bXOffs e t .va lu e  /  HS B_ MAX_ OFFS ET)  -  0 .5 )  *  2  *  MAX_ OFFS ET

    txtXOffs e t .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t ,  "# # 0 .# # # ")

En d  S u b

Priva te  S u b  h s bXPh a s e _ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e  =

( (h s bXPh a s e .va lu e  /  HS B_ MAX_ PHAS E)  -  0 .5 )  *  2  *  MAX_ PHAS E

    txtXPh a s e .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e ,  "# # 0 .# # # ")

En d  S u b

Priva te  S u b  h s bYAm p_ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p =  (h s bYAm p.va lu e  /  HS B_ MAX_ AMP)  *  MAX_ AMP

    txtYAm p.Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p,  "# # 0 .# # # ")

En d  S u b

Priva te  S u b  h s bYOffs e t_ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t  =

( (h s bYOffs e t .va lu e  /  HS B_ MAX_ OFFS ET)  -  0 .5 )  *  2  *  MAX_ OFFS ET

    txtYOffs e t .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t ,  "# # 0 .# # # ")

En d  S u b

Priva te  S u b  h s bYPh a s e _ Ch a n ge ( )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e  =

( (h s bYPh a s e .va lu e  /  HS B_ MAX_ PHAS E)  -  0 .5 )  *  2  *  MAX_ PHAS E

    txtYPh a s e .Te xt  =  Form a t (Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e ,  "# # 0 .# # # ")

En d  S u b



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 173

frmMotionParams.frm

Priva te  S u b  cm dApp ly_ Click( )

    On  Error GoTo Error0 :

    ' fe t ch  va lu e s

    If op tDirn (0 )  =  Tru e  Th e n    ' t owa rds

        Mot ion Dire ct ion  =  0

    Els e If op tDirn (1 )  =  Tru e  Th e n    'a wa y

        Mot ion Dire ct ion  =  1

    Els e If op tDirn (2 )  =  Tru e  Th e n    'e ith e r  towa rds  or  a wa y

        Mot ion Dire ct ion  =  2

    En d  If

    Mot ion Filt e rCon s ta n t  =  CS n g( txtCon s ta n t .Te xt )

    Mot ion Th re s h old  =  CIn t ( txtTh re s h old .Te xt )

    's e n d  com m a n d

    re p ly =  Ma ilbox_ s e n d (WVFRM_ MOTION_ PARAMS )

    ' t ra n s fe r  da ta

    MBoxPrin t f (Mot ion Dire ct ion )

    MBoxPrin t f ( txtCon s ta n t .Te xt )

    MBoxPrin t f (Mot ion Th re s h old )

    Exit  S u b

Error0 :

        m s g  =  "Ru n t im e  e rror:  " & S t r(Err .Nu m be r)

        Tit le  =  "Fa ta l Error"

        Ms gBox m s g ,  0 ,  Tit le

En d  S u b

Priva te  S u b  cm dClos e _ Click( )

    Me .Hide

En d  S u b

Priva te  S u b  Form _ Act iva te ( )

' in it ia lize  form

    If S CANNING =  Tru e  Th e n

        lb lWa rn in g .Vis ib le  =  Tru e

        cm dApp ly.En a b le d  =  Fa ls e

    Els e

        cm dApp ly.En a b le d  =  Tru e

        lb lWa rn in g .Vis ib le  =  Fa ls e

    En d  If

    cm dClos e .En a b le d  =  Tru e

    If Mot ion Dire ct ion  =  0  Th e n

        op tDirn (0 ) .va lu e  =  Tru e

    Els e If Mot ion Dire ct ion  =  1  Th e n

        op tDirn (1 ) .va lu e  =  Tru e

    Els e If Mot ion Dire ct ion  =  2  Th e n

        op tDirn (2 ) .va lu e  =  Tru e

    En d  If

    t xtTh re s h old  =  Mot ion Th re s h old

    t xtCon s ta n t  =  Mot ion Filt e rCon s ta n t

En d  S u b
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frmDisplay.frm

Priva te  S u b  cm dApp ly_ Click( )

    Dim  m idva lu e  As  In te ge r

    X_ Ga lvo_ S ca le _ Fa ctor =  txtXS ca le .Te xt

    Y_ Ga lvo_ S ca le _ Fa ctor =  txtYS ca le .Te xt

    m idva lu e  =  ( s ldZoom .Ma x -  s ldZoom .Min )  /  2

    Zoom  =  2  ^  ( s ldZoom .va lu e  -  m idva lu e )

En d  S u b

Priva te  S u b  cm dClos e _ Click( )

    Me .Hide

En d  S u b

Priva te  S u b  Form _ Act iva te ( )

    Dim  m idva lu e  As  In te ge r

    t xtXS ca le .Te xt  =  X_ Ga lvo_ S ca le _ Fa ctor

    t xtYS ca le .Te xt  =  Y_ Ga lvo_ S ca le _ Fa ctor

    m idva lu e  =  ( s ldZoom .Ma x -  s ldZoom .Min )  /  2

    s ldZoom .va lu e  =  (Log(Zoom )  /  Log(2 ) )  +  5

En d  S u b
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MailBox.bas

Att ribu te  VB_ Na m e  =  "Modu le 1 "

'Globa l de fin it ion s

'Ta rge t  com m a n ds / re s pon s e s  m u s t  be  ide n t ica l to  th os e  re cogn ize d  by th e  t a rge t

'Com m a n ds  to  Ta rge t .

Pu b lic Con s t  WVFRM_ S HOW_ PINS  As  In te ge r =  1

Pu b lic Con s t  WVFRM_ S HOW_ PARAMS  As  In te ge r =  2

Pu b lic Con s t  WVFRM_ DEFINE As  In te ge r =  3

Pu b lic Con s t  WVFRM_ EDIT As  In te ge r =  4

Pu b lic Con s t  WVFRM_ S ELECT As  In te ge r =  5

Pu b lic Con s t  WVFRM_ TES T_ COMM As  In te ge r =  6

Pu b lic Con s t  WVFRM_ GO As  In te ge r =  7

Pu b lic Con s t  WVFRM_ S TOP As  In te ge r =  8

Pu b lic Con s t  WVFRM_ QUIT As  In te ge r =  9

Pu b lic Con s t  LAUNCH_ TARGET As  In te ge r =  &HA

Pu b lic Con s t  WVFRM_ MOTION_ PARAMS  =  &HB

'wa ve form  e d it in g  com m a n ds

Pu b lic Con s t  WVFRM_ EDIT_ AMPLITUDE As  In te ge r =  1

Pu b lic Con s t  WVFRM_ EDIT_ OFFS ET As  In te ge r =  2

Pu b lic Con s t  WVFRM_ EDIT_ PHAS E As  In te ge r =  3

Pu b lic Con s t  WVFRM_ ES CAPE_ CMD As  In te ge r =  &HF

'Re s pon s e s  from  ta rge t

Pu b lic Con s t  CMD_ OK As  In te ge r =  0

Pu b lic Con s t  CMD_ REJECTED As  In te ge r =  1

Pu b lic Con s t  CMD_ UNKNOWN As  In te ge r =  2

'Ma ilbox m e s s a ge  type s  from  ta rge t  (m u lt ip le xe d )

Pu b lic Con s t  S TRING_ TYPE As  In te ge r =  0

Pu b lic Con s t  GRAPHIC_ POINT_ TYPE As  In te ge r =  1

Pu b lic Con s t  GRAPHIC_ LINE_ TYPE As  In te ge r =  2

Pu b lic Con s t  GRAPHIC_ CIRCLE_ TYPE As  In te ge r =  3

'Me s s a ge  s ize  from  ta rge t

Pu b lic Con s t  MAX_ CHANGED_ VOXELS _ PER_ LINE =  4 0 9 6

Pu b lic S u b  cm d_ a ck(a ck As  Lon g)

    If a ck =  CMD_ OK Th e n

        frm Ma in . lb lCm d.Ca p t ion  =  "Ok"

    Els e If a ck =  CMD_ REJECTED Th e n

        frm Ma in . lb lCm d.Ca p t ion  =  "Wron g  com m a n d"

    Els e

   frm Ma in . lb lCm d.Ca p t ion  =  "Error:  " & a ck

    En d  If

En d  S u b

Pu b lic S u b  MBoxPrin t f(Ou tVa l As  S t rin g )

    Dim  le n g th ,  i As  In te ge r

    Dim  Ou tCh a r As  S t rin g

    's e n d  le n g th ,  bu t  firs t  wa it  for  m a ilbox to  be com e  e m pty

    Wh ile  frm Ma in .d s p .Ma ilOu tEm pty(0 )  =  Fa ls e

        '  wa it  t ill e m p ty

    We n d

    le n g th  =  Le n (Ou tVa l)

    frm Ma in .d s p .Ma ilbox(0 )  =  le n g th

    For i =  1  To le n g th

        Ou tCh a r =  Mid (Ou tVa l,  i,  1 )  'du m p  s t r in g  ch a r by ch a r
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MailBox.bas continued

        Wh ile  frm Ma in .d s p .Ma ilOu tEm pty(0 )  =  Fa ls e   'bu s ywa it  if n e ce s s a ry

        We n d

        frm Ma in .d s p .Ma ilbox(0 )  =  As c(Ou tCh a r)  'coe rce  to  in t

    Ne xt  i

En d  S u b

Pu b lic Fu n ct ion  Ma ilbox_ s e n d (ou t  As  In te ge r)  As  Lon g

    ' t h is  fu n ct ion  bu s ywa it s  for  a n  e m pty m a ilbox a n d  th e n

    's e n d  th e  da ta .

    ' it  t h e n  bu s ywa it s  for  a n  a ckn owle dge m e n t

    Wh ile  frm Ma in .d s p .Ma ilOu tEm pty(0 )  =  Fa ls e

        'wa it  t ill m a ilbox is  e m p ty

    We n d

    's e n d  da ta

    frm Ma in .d s p .Ma ilbox(0 )  =  ou t

    'wa it  t ill m a ilbox is  fu ll

    Wh ile  frm Ma in .d s p .Ma ilIn Fu ll(0 )  =  Fa ls e

    We n d

    ' re a d  da ta

    Ma ilbox_ s e n d  =  frm Ma in .d s p .Ma ilbox(0 )

En d  Fu n ct ion

Pu b lic Fu n ct ion  Ma ilbox_ s e n d_ n o_ a ck(ou t  As  In te ge r)  As  Lon g

    ' t h is  fu n ct ion  bu s ywa it s  for  a n  e m pty m a ilbox a n d  th e n

    's e n ds  th e  da ta .  It  doe s  NOT bu s ywa it  for  a n  a ckn owle dge m e n t

    'bu t  re tu rn s  a  fa ke  're p ly '

    Wh ile  frm Ma in .d s p .Ma ilOu tEm pty(0 )  =  Fa ls e

        'wa it  wh ile  n ot  e m p ty

    We n d

    's e n d  da ta

    frm Ma in .d s p .Ma ilbox(0 )  =  ou t

    ' re tu rn  a  fa ke  re p ly

    Ma ilbox_ s e n d_ n o_ a ck =  CMD_ OK

En d  Fu n ct ion
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Waveform.bas

Att ribu te  VB_ Na m e  =  "Modu le 2 "

'Wa ve form  type s :

Pu b lic Con s t  COS  As  In te ge r =  0

Pu b lic Con s t  S AW As  In te ge r =  1

Pu b lic Con s t  UNDEFINED As  In te ge r =  2

Pu b lic Con s t  X_ AXIS  As  In te ge r =  0

Pu b lic Con s t  Y_ AXIS  As  In te ge r =  1

'Pu b lic Con s t  MAX_ AMP As  In te ge r =  4

Pu b lic Con s t  MAX_ AMP As  In te ge r =  1 6

Pu b lic Con s t  MIN_ AMP As  In te ge r =  0

Pu b lic Con s t  MAX_ PHAS E As  In te ge r =  1 8 0

Pu b lic Con s t  MIN_ PHAS E As  In te ge r =  -1 8 0

Pu b lic Con s t  MAX_ OFFS ET As  In te ge r =  5

Pu b lic Con s t  MIN_ OFFS ET As  In te ge r =  -5

'In te rfa ce  de ta ils

'S crollba r lim it s

Pu b lic Con s t  HS B_ MAX_ AMP As  In te ge r =  1 0 2 4

Pu b lic Con s t  HS B_ MIN_ AMP As  In te ge r =  0

Pu b lic Con s t  HS B_ MAX_ PHAS E  As  In te ge r =  1 0 2 4

Pu b lic Con s t  HS B_ MIN_ PHAS E  As  In te ge r =  0

Pu b lic Con s t  HS B_ MAX_ OFFS ET  As  In te ge r =  1 0 2 4

Pu b lic Con s t  HS B_ MIN_ OFFS ET  As  In te ge r =  0

'Oth e r

Pu b lic Con s t  two_ p i As  S in g le  =  6 .2 8 3 1 8 5

'   Wa ve form  s pe cific de fin it ion s

'g loba l va ria b le s

Pu b lic Con s t  Nu m Wa ve form s  As  In te ge r =  8

'cu rre n t ly s e le cte d  wa ve form :

Pu b lic Wa ve Nu m  As  In te ge r

'  Cu rre n t  ph a s e  offs e t s  for  d is p la y

'  Th e s e  ph a s e  a d ju s tm e n ts  a re  u s e d  to  a lign  th e  d is p la y

'  with  th e  a ctu a l s ca n n in g  wa ve form s

Pu b lic Dis p la y_ Ph a s e _ Corre ct ion _ X As  S in g le

Pu b lic Dis p la y_ Ph a s e _ Corre ct ion _ Y As  S in g le

'  Mot ion  de te ct ion  pa ra m e te rs

Pu b lic Mot ion Dire ct ion  As  In te ge r

Pu b lic Mot ion Th re s h old  As  In te ge r

Pu b lic Mot ion Filt e rCon s ta n t  As  S in g le

'  Mot ion  de te ct ion  con s ta n t s

Pu b lic Con s t  MOTION_ DIR_ POS  As  In te ge r =  0

Pu b lic Con s t  MOTION_ DIR_ NEG As  In te ge r =  1

Pu b lic Con s t  MOTION_ DIR_ BOTH As  In te ge r =  2

Pu b lic Con s t  MOTION_ DIFF_ THRES HOLD As  In te ge r =  3  '  in it ia liza t ion

Pu b lic Con s t  MOTION_ K_ FACTOR As  S in g le  =  0 .2    ' in it ia liza t ion

'Wa ve form  da ta  s t ru ctu re s

Pu b lic Type  Wa ve In fo

    Wa ve Type  As  In te ge r

    Wa ve Am p As  S in g le

    Wa ve Offs e t  As  S in g le

    Wa ve Ph a s e  As  S in g le

    Wa ve Ph a s e Corr As  S in g le



NRC/ERB-1095. A Multiple DSP-based 3D Laser Range Sensor and its Application to Real-time Motion Detection

Green, Blais 178

Waveform.bas continued

    Wa ve VoxPe rLin e  As  In te ge r

    Wa ve Cycle s  As  In te ge r

    Wa ve Ra s te rIn c As  In te ge r  '=  0  for  firs t  a xis  to  be  in cre m e n te d  ( fa s t  a xis )

En d  Type

Pu b lic Type  Wa ve De fin e

    Wa ve _ X As  Wa ve In fo

    Wa ve _ Y As  Wa ve In fo

En d  Type

Pu b lic Wa ve Re g is t ry(Nu m Wa ve form s )  As  Wa ve De fin e

Pu b lic X_ LUT(4 0 9 6 )  As  S in g le

Pu b lic Y_ LUT(4 0 9 6 )  As  S in g le

'Ga lvo ADC con s ta n t s

Pu b lic Con s t  ADC_ GAIN_ CONS TANT As  S in g le  =  0 .0 0 0 3 0 5 1 7 5    'vo lt s / b it

Pu b lic X_ Ga lvo_ S ca le _ Fa ctor As  In te ge r

Pu b lic Y_ Ga lvo_ S ca le _ Fa ctor As  In te ge r

Pu b lic Zoom  As  S in g le

'  Proce du re s

'  th is  p roce du re  in it ia lize s  ALL wa ve form s  with  a  com m on  de fin it ion

Pu b lic S u b  In it_ Wa ve form s ( )

    Dim  i As  In te ge r

    For i =  0  To Nu m Wa ve form s  -  1

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Type  =  COS

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Type  =  COS

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Am p =  1 0

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Am p =  2

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Offs e t  =  0

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Offs e t  =  0

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Ph a s e  =  0

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Ph a s e  =  4 .5

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Ph a s e Corr =  0

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Ph a s e Corr =  0

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve VoxPe rLin e  =  2 0 4 8

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve VoxPe rLin e  =  2 0 4 8

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Cycle s  =  6

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Cycle s  =  5

        Wa ve Re g is t ry( i) .Wa ve _ X.Wa ve Ra s te rIn c =  0  ' fa s t  a xis

        Wa ve Re g is t ry( i) .Wa ve _ Y.Wa ve Ra s te rIn c =  1  's low a xis

    Ne xt  i

En d  S u b

Pu b lic S u b  Upda te Wa ve Dis p la y( )

'  Upda te s  d is p la y on  wa ve form  s e le ct / e d it  form

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  COS  Th e n

        frm S e le ct . txtType (0 ) .Te xt  =  "COS "

    Els e If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  S AW Th e n

        frm S e le ct . txtType (0 ) .Te xt  =  "S AW"

    Els e

        frm S e le ct . txtType (0 ) .Te xt  =  "?"

    En d  If

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  =  COS  Th e n
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Waveform.bas continued

        frm S e le ct . txtType (1 ) .Te xt  =  "COS "

    Els e If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  =  S AW Th e n

        frm S e le ct . txtType (1 ) .Te xt  =  "S AW"

    Els e

        frm S e le ct . txtType (1 ) .Te xt  =  "?"

    En d  If

    frm S e le ct . txtAm p(0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p

    frm S e le ct . txtAm p(1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p

    frm S e le ct . txtPh a s e (0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e

    frm S e le ct . txtPh a s e (1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e

    frm S e le ct . txtPh Corr(0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e Corr

    frm S e le ct . txtPh Corr(1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e Corr

    frm S e le ct . txtOffs e t (0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t

    frm S e le ct . txtOffs e t (1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t

    frm S e le ct . txtPoin t s (0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve VoxPe rLin e

    frm S e le ct . txtPoin t s (1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e

    frm S e le ct . txtCycle s (0 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s

    frm S e le ct . txtCycle s (1 )  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ra s te rIn c =  0  Th e n

        frm S e le ct . txtFa s t (0 ) .Te xt  =  "Ye s "

        frm S e le ct . txtFa s t (1 ) .Te xt  =  "No"

    Els e

        frm S e le ct . txtFa s t (0 ) .Te xt  =  "No"

        frm S e le ct . txtFa s t (1 ) .Te xt  =  "Ye s "

    En d  If

En d  S u b

Pu b lic S u b  Upda te Wa ve Re g is t ry( )

    If frm S e le ct . txtType (0 ) .Te xt  =  "COS " Th e n

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  COS

    Els e If frm S e le ct . txtType (0 ) .Te xt  =  "S AW" Th e n

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  S AW

    Els e

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  =  UNDEFINED

    En d  If

    If frm S e le ct . txtType (1 ) .Te xt  =  "COS " Th e n

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  =  COS

    Els e If frm S e le ct . txtType (1 ) .Te xt  =  "S AW" Th e n

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  =  S AW

    Els e

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  =  UNDEFINED

    En d  If

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Am p =  Abs (CS n g( frm S e le ct . txtAm p(0 ) .Te xt ) )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Am p =  Abs (CS n g( frm S e le ct . txtAm p(1 ) .Te xt ) )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e  =  CS n g( frm S e le ct . txtPh a s e (0 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e  =  CS n g( frm S e le ct . txtPh a s e (1 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ph a s e Corr =  CS n g( frm S e le ct . txtPh Corr(0 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ph a s e Corr =  CS n g( frm S e le ct . txtPh Corr(1 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Offs e t  =  CS n g( frm S e le ct . txtOffs e t (0 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Offs e t  =  CS n g( frm S e le ct . txtOffs e t (1 ) .Te xt )
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Waveform.bas continued

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve VoxPe rLin e  =  CS n g( frm S e le ct . txtPoin t s (0 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e  =  CS n g( frm S e le ct . txtPoin t s (1 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s  =  CS n g( frm S e le ct . txtCycle s (0 ) .Te xt )

    Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s  =  CS n g( frm S e le ct . txtCycle s (1 ) .Te xt )

    If frm S e le ct . txtFa s t (0 ) .Te xt  =  "Ye s " Th e n

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ra s te rIn c =  0

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ra s te rIn c =  1

    Els e

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Ra s te rIn c =  1

        Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Ra s te rIn c =  0

    En d  If

En d  S u b

Pu b lic S u b  De fin e AllWa ve form s Cm d( )

    Dim  In de x As  In te ge r

    For In de x =  0  To Nu m Wa ve form s  -  1

        De fin e Wa ve form Cm d ( In de x)

    Ne xt  In de x

En d  S u b

Pu b lic S u b  De fin e Wa ve form Cm d( In de x As  In te ge r)

    's e n d  com m a n d  to  u pda te  t a rge t

    frm Ma in .d s p .Ma ilbox(0 )  =  WVFRM_ DEFINE

    re p ly =  frm Ma in .d s p .Ma ilbox(0 )

    'ch e ck for com m a n d  re je ct ion

    If re p ly < >  CMD_ OK Th e n

        frm Ma in . lb lFa ile d .Vis ib le  =  Tru e

        Exit  S u b

    En d  If

    MBoxPrin t f (S t r( In de x) )  'Wa ve  in de x

    'X a xis :

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Type ) )  'X wa ve type

    If Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Type  =  S AW Th e n

        If Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Ra s te rIn c =  0  Th e n

            MBoxPrin t f ( "0 ")  '0  if X is  fa s t  a xis

        Els e

            MBoxPrin t f ( "1 ")  '1  if Y is  fa s t  a xis

        En d  If

    En d  If

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Am p) )           'X Am plitu de

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Offs e t ) )        'X Offs e t

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Ph a s e ) )         'X Ph a s e

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Ph a s e Corr) )     'X Ph a s e  Corre ct ion

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve VoxPe rLin e ) )    'X poin t s

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ X.Wa ve Cycle s ) )        'X cycle s

    'Y Axis :

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Type ) )          'Y wa ve type

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Am p) )           'Y Am plitu de

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Offs e t ) )        'Y Offs e t

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Ph a s e ) )         'Y Ph a s e

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Ph a s e Corr) )     'Y Ph a s e  Corre ct ion

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve VoxPe rLin e ) )    'Y poin t s

    MBoxPrin t f (S t r(Wa ve Re g is t ry( In de x) .Wa ve _ Y.Wa ve Cycle s ) )        'Y cycle s
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Waveform.bas continued

En d  S u b

Pu b lic S u b  Bu ildLUT_ X()

'Bu ild s  Looku p  t a b le  for  x-a xis  COS  wa ve form .

    Dim  cycle s  As  In te ge r

    Dim  lin e _ s ize  As  S in g le

    cycle s  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s

    lin e _ s ize  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve VoxPe rLin e

    For i =  0  To lin e _ s ize  -  1

        X_ LUT( i)  =  S in ( ( two_ p i *  i *  cycle s  /  lin e _ s ize )  +  1 .5 7 0 8 )

    Ne xt  i

En d  S u b

Pu b lic S u b  Bu ildLUT_ Y()

'Bu ild s  Looku p  t a b le  for  y-a xis  COS  wa ve form .

    Dim  cycle s  As  In te ge r

    Dim  lin e _ s ize  As  S in g le

    cycle s  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s

    lin e _ s ize  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e

    For i =  0  To lin e _ s ize  -  1

        Y_ LUT( i)  =  S in ( ( two_ p i *  i *  cycle s  /  lin e _ s ize )  +  1 .5 7 0 8 )

    Ne xt  i

En d  S u b

Pu b lic S u b  Ge t_ Dis p la y_ Ph a s e ( )

'  S e t s  a n d  re tu rn s  (x a n d  y)  ph a s e  of d is p la ye d  wa ve form  for p rope r a lign m e n t

'  with  a ctu a l s ca n n in g  wa ve form s .

'  Th e  a ctu a l ph a s e  corre ct ion s  we re  de te rm in e d  e xpe rim e n ta lly.

    Dim  x_ cycle s  As  In te ge r

    Dim  y_ cycle s  As  In te ge r

    Dim  poin t s  As  In te ge r

    x_ cycle s  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s

    y_ cycle s  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s

    poin t s  =  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e

    'd e fa u lt s :

    Dis p la y_ Ph a s e _ Corre ct ion _ X =  0

    Dis p la y_ Ph a s e _ Corre ct ion _ Y =  0

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Type  < >  COS  Th e n

        Dis p la y_ Ph a s e _ Corre ct ion _ X =  0

    En d  If

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Type  < >  COS  Th e n

        Dis p la y_ Ph a s e _ Corre ct ion _ Y =  0

    En d  If

    '2 0 4 8  poin t  lin e s :

    If Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve VoxPe rLin e  =  2 0 4 8  Th e n

        S e le ct  Ca s e  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ X.Wa ve Cycle s

            Ca s e  0

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  0
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Waveform.bas continued

            Ca s e  1

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  1 2 1

            Ca s e  2

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  7 8

            Ca s e  3

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  3 3

            Ca s e  4

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  3 5 0

            Ca s e  5

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  3 1 5

            Ca s e  6

                Dis p la y_ Ph a s e _ Corre ct ion _ X =  2 7 7

        En d  S e le ct

        S e le ct  Ca s e  Wa ve Re g is t ry(Wa ve Nu m ) .Wa ve _ Y.Wa ve Cycle s

            Ca s e  0

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  0

            Ca s e  1

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  3 2 5

            Ca s e  2

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  2 9 0

            Ca s e  3

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  2 5 0

            Ca s e  4

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  2 1 5

            Ca s e  5

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  1 7 7

            Ca s e  6

                Dis p la y_ Ph a s e _ Corre ct ion _ Y =  1 4 0

        En d  S e le ct

    En d  If

En d  S u b
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App.bas

'Ge n e ra l de fin it ion s

Pu b lic S CANNING As  Boole a n
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Appendix D.  Installing Precise/MQX on a Q67 or M62 DSP Platform

This appendix describes the installation and development of an initial board support

package (BSP) of MQX2.40 on either a Quatro67 (Q67) card or an M62 card.

Differences in the two installations if any, are clearly indicated. In addition to the basic

port described here, the full BSP also required the design and implementation of the

interprocessor communications (IPC) mechanism. The description of the IPC design is

beyond the scope of this report.

The release of MQX 2.40 that was originally delivered contained the 3206701L PSP (i.e.

for the C6701, little endian mode) and the TIEVM67L BSP (the BSP for the TI EVM

card for the C6701). These demonstration ports had to be modified for operation on the

Q67/M62 hardware.

Some additional files, apart from those contained on the Precise/MQX distribution CD,

are required for the installation. The folders within the Precise directory path containing

these files are tievm60 and tidsk211.

The Q67 and M62 boards were designed for big endian operation. This version of MQX

2.40 was developed and tested by Precise in little endian mode only. The PSP, BSP and

test programs can all be built in big endian mode as indicated below. Behaviour in big

endian mode appears to be normal.

Installation and testing of MQX2.40

The installation of MQX involves the following steps:

•  Install all board packages and toolsets and then test the hardware (following the

manufacturers’ recommendations) before commencing MQX installation.

•  install the MQX processor support package (PSP).

•  install the MQX board support package (BSP).

•  build the PSP library (..\precise\mqx2.40\lib\3206x01b.ti\mqx.lib).

•  verify DOS environment variables.

•  modify the BSP.

•  build the BSP library (..\precise\mqx2.40\lib\iix6xb.ti\iix6x.lib).

•  test the installation using the MQX provided build scripts.

•  initialize the Code Composer Studio (CCS) environment.

•  Adding I/O support for Innovative’s PCI-based terminal emulator.

•  CodeWright Upgrade (Vers. 6.0b to 6.0c).

•  Synchronizing Code Composer Studio with CodeWright (optional).

•  Using the Code Composer Studio Development Environment (optional).
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A. Install PSP and BSP

1. The following default directory structure is assumed:

C:\precise\mqx2.40\source\bsp

2. Create the following directories:

..\source\bsp\tidsk211

..\source\bsp\tievm60

If using the Q67, create

..\source\bsp\iiq67

or for the M62 create

..\source\bsp\iim62.

Note: In the following, iix6x refers to either of the above directories.

3. Install PSP and BSP as described in the MQX Release Notes.

B. Update the PSP

To correct a possible problem with the C6x timer interrupt, the following file must be

adjusted as indicated: …\source\psp\32060\dispatch.ti

>  At  lin e  4 2 5 :

>

>          LDW     * + B1 5 [PS P_ REG_ B1 2 ] ,B1 2

>        | |  LDW     * + A1 5 [PS P_ REG_ A1 2 ] ,A1 2

>        | |  CLR     B4 ,0 ,1 ,B4                     ;  cle a r  PGIE a n d  GIE b it

>

>          LDW     * + B1 5 [PS P_ REG_ B1 3 ] ,B1 3

>        | |  LDW     * + A1 5 [PS P_ REG_ A1 3 ] ,A1 3

>        | |  [ !B1 ]     OR 2 ,B4 ,B4                   ;  s e t  PGIE b it  ie  . . .

>                                          . . .  in te rru p t s  will be  e n a b le d

>

>          LDW     * + B1 5 [PS P_ REG_ AMR] ,B9          ;  ge t  AMR

>          S TH     A5 ,* + B8 (KD_ ACTIVE_ S R)

>

>  Ch a n ge  th is  to :

>

>          LDW     * + B1 5 [PS P_ REG_ B1 2 ] ,B1 2

>        | |  LDW     * + A1 5 [PS P_ REG_ A1 2 ] ,A1 2

>        | |  CLR     B4 ,0 ,0 ,B4                     ;  ???  cle a r  on ly GIE b it

>

>          LDW     * + B1 5 [PS P_ REG_ B1 3 ] ,B1 3

>        | |  LDW     * + A1 5 [PS P_ REG_ A1 3 ] ,A1 3

>        | |  NOP                                  ;  ???  le a ve  PGIE a s  is

>          LDW     * + B1 5 [PS P_ REG_ AMR] ,B9          ;  ge t  AMR

>          S TH     A5 ,* + B8 (KD_ ACTIVE_ S R)

>
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To correct a dispatch problem, at line 244 change:
S TW     B1 1 ,* + B1 5 [PS P_ REG_ B1 1 ]

to:
S TW     B6 ,* + B1 5 [PS P_ REG_ CS R]

And at line 269 change:
S TW     B6 ,* + B1 5 [PS P_ REG_ CS R]    ;  s tore  CS R

to:
S TW     B1 1 ,* + B1 5 [PS P_ REG_ B1 1 ]    ;  s tore  CS R

[2001-05-24]

make the following corrections (C6x revisions):

_ _ s ch e d_ e xe cu te _ s ch e du le r_ in te rn a l:

        ADDK    -PS P_ S TACK_ FRAME_ S IZE,B1 5

        S TW     B1 4 ,* + B1 5 [PS P_ REG_ B1 4 ]    ;  s a ve  da ta  pa ge  poin te r

        GET_ KERNEL_ DATA B8                ;  Ge t  a dd re s s  of ke rn e l da ta  (3  in s t r)

        MVC     CS R,B6                   ;  ge t  s t a tu s  re g is t e r

        S TW     A1 5 ,* + B1 5 [PS P_ REG_ A1 5 ]    ;  s a ve  re s t  of s cra tch  re g is t e rs

; ch a n ge d  2 0 0 1 -0 5 -2 4  t e le con  Ma t i S a u ks  (# 1 7 9 )

;     | |   CLR     B6 ,0 ,1 ,B6                ;  cle a r  GIE a n d  PGIE b it s

     | |   CLR     B6 ,0 ,1 ,B7                ;  cle a r  GIE a n d  PGIE b it s

        S TW     B1 3 ,* + B1 5 [PS P_ REG_ B1 3 ]

     | |   MV      B1 5 ,A1 5

        S TW     B1 2 ,* + B1 5 [PS P_ REG_ B1 2 ]

; ch a n ge d  2 0 0 1 -0 5 -2 4  t e le con  Ma t i S a u ks  (# 1 7 9 )

;     | |   MVC     B6 ,CS R                  ;  d is a b le  in te rru p t s

     | |   MVC     B7 ,CS R                  ;  d is a b le  in t e rru p t s

     | |   S TW     A1 4 ,* + A1 5 [ PS P_ REG_ A1 4 ]

[2001-05-25]

THIS DOESN’T WORK – for reference only.

to turn off interrupt nesting, make the following changes
; tu rn  off n e s t in g  2 0 0 1 -0 5 -2 5  t e le con ,  M.S .

;         MVC       B9 , IER

NOP

     | |  ADD       A1 ,A8 ,A7

        MVC       B7 ,CS R

And:

;  S ta rt  S PR P1 5 4 -0 1 0 0 -0 1

; * * * *    NOP     2

; Tu rn  off n e s t in g  2 0 0 1 -0 5 -2 5  t e le con  M.S .

; MVC     A6 , IER

NOP

;  En d  S PR P1 5 4 -0 1 0 0 -0 1

New files and other changes are required to correct a problem with nested interrupts. The

interrupt enable register (IER) is not adjusted during nesting. The following changes

correct this.

In ...\source\psp\32060\32060.h

add field to type de f s t ru ct  p s p_ in te rru p t_ fra m e _ s t ru ct
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u in t_ 3 2 IER;

add function prototypes:
e xte rn  void  _ ps p_ clr_ ie r(u in t_ 3 2 ) ;

e xte rn  void  _ ps p_ s e t_ ie r(u in t_ 3 2 ) ;

create new files clr_ier.c, set_ier.c (see source code backup for details).

In …\source\psp\32060\comp.bat

Add build command line:
ca ll % m qx_ cm d%  clr_ ie r  s e t_ ie r

C. Build the PSP

NOTE:
With TI C compiler Vers. 4.0, it may be necessary to execute this procedure twice since environment

variables are adjusted during the first pass.

Execute . . \ p re cis e \ m qx2 .4 0 \ tools .ba t  to define the DOS environment variables.

Build the PSP (use big endian mode for M62/Q67 hardware):

In c:\Precise\MQX2.40\build

Enter: go 3 2 0 6 2 0 1  t i b ig   (M62)

go 3 2 0 6 7 0 1  t i b ig  (Q67)

D. Verify DOS environment variables

Windows98 appears to limit the size of the environment space available. Less trouble has

been experienced with Win95.

In config.sys

- Change command line to read c: \ com m a n d .com  / p  / e : 8 1 9 2

Check autoexec.bat to ensure that at least the minimum necessary pathnames are

included. The IDE is very fragile and will not work if the environment variables are

incorrect. See the lists for the M62 and Q67 which are attached at the end of this

Appendix.

E. Modify the BSP

Copy files from \tievm60 to \iix6x. Copy all ti_*.h files from \tidsk211 to \iix6x.

For the M62, edit all files in \iim62, replace all references to “tievm60” with “iim62”.

For the Q67, edit all files in \iiq67, replace all references to “tievm60” with “iiq67”.

Change tievm60.h to iim62.h or iiq67.h.
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Edit comp.bat.

- Add a copy of ti_timer.h and ti_intr.h to the \build directory.

- Comment out calls to ‘enet’, ‘enet.ini’

- Comment out copy to enet.h, esonic.h

- Add copy to ti_regs.h, ti_timer.h, ti_intr.h, bsp_prv.h init6x*.gel, restart*.gel

Note:

For compiling with either CCS or CW, mqx_init should be excluded from iix6x.lib.

This can be done by commenting out the appropriate line in comp.bat (“..mqx_init”).

This is note does not apply when the Precise build tools are used directly.

Edit bsp_prv.h. Delete reference to evm_init().

Edit bsp.h

- add #include statements for ti_timer.h and ti_intr.h,

- comment out include statements for \dsp\include\timer.h and \dsp\include\intr.h

Edit iiq67.h / iim62.h:

- Add the appropriate line:
# de fin e  MQX_ CPU 3 2 0 6 7 0 1

# de fin e  MQX_ CPU 3 2 0 6 2 0 1

- Comment out all defines specific to the TI EVM board:

i.e. everything from the first
# ifde f US E_ MAP_ 0

to the final
BS P_ S DCNTL_ REG

and
# e n d if / *  US E_ MAP_ 0 * / .

- Change:

from # de fin e  BS P_ TIEVM6 0

to # de fin e  BS P_ IIQ6 7  or

# de fin e  BS P_ IIM6 2

- Update the memory map:
# de fin e  BS P_ INTERNAL_ BAS E 0 x0 0 0 0 0 0 0 0

# de fin e  BS P_ PERIPHERALS _ BAS E 0 x0 1 8 0 0 0 0 0

# de fin e  BS P_ S DRAM_ BAS E 0 x0 2 0 0 0 0 0 0

# de fin e  BS P_ S DRAM2 _ BAS E 0 x0 3 0 0 0 0 0 0

# de fin e  BS P_ INTERNAL_ DATA_ RAM_ BAS E 0 x8 0 0 0 0 0 0 0

- Update ISTP:
# de fin e  BS P_ IS TP_ BAS E_ ADDRES S 0 x0 2 0 0 0 0 0 0
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- Update Default MQX Initialization Definitions. Only MAP_1 is used:
# de fin e  MQX_ DEFAULT_ S TART_ OF_ KERNEL_ MEMORY 0 x0 2 FC0 0 0 0

# de fin e  MQX_ DEFAULT_ END_ OF_ KERNEL_ MEMORY 0 x0 2 FFFFFF

- Delete Ethernet definitions

- Change timer0 interrupt level. This is required because the Innovative libraries

configure the FIFOLink interrupts to C6x external interrupts (levels 4-7):

From:
# de fin e  BS P_ TIMER_ INTERRUPT_ VECTOR PS P_ EXCPT_ INT4

  To:
# de fin e  BS P_ TIMER_ INTERRUPT_ VECTOR PS P_ EXCPT_ INT1 4

- Change system clock definition:

From:
# de fin e  BS P_ S YS TEM_ CLOCK _ bs p_ ge t_ cpu _ s pe e d ( )

  To:
# de fin e  BS P_ S YS TEM_ CLOCK (1 6 0 0 0 0 0 0 0 UL)

Edit ti.c.

- Remove reference to evm_init() and intr.h.

- Do NOT perform the following step if TI C compiler Vers. 4.0 is being used.

Copy function intr_map() from ..\bsp\tidsk211\ti.c into \ti.c

Edit init_bsp.c

- In _bsp_enable_card() check for call to proper functions and arguments:

For Q67:
_ m qx_ s e t_ cpu _ type (PS P_ CPU_ TYPE_ TMS 3 2 0 C6 7 0 1 ) ;

_ tm s 3 2 0 6 7 0 1 _ in it ia lize _ s u pport ( ) ;

For M62:
_ m qx_ s e t_ cpu _ type (PS P_ CPU_ TYPE_ TMS 3 2 0 C6 2 0 1 ) ;

_ tm s 3 2 0 6 2 0 1 _ in it ia lize _ s u pport ( ) ;

- CCS must be restarted when MQX applications are shutdown. An attempt to

solve this problem is made as follows:

Add in clu de  c: \ q6 x\ in clu de \ t a rge t \ pe riph .h  (Q67) or

in clu de  c: \ m 6 x\ in clu de \ t a rge t \ pe riph .h  (M62).

  In _bsp_enable_card() add:

[2001-07-04] Removed all stdio functions in the Q6x bsp. This allows

proper operation using II’s DSPComponent ActiveX component.

Comment out all related functions:

For Q67:
/ / If(  cpu _ n u m be r( )  = =  0  )  s td io_ re s e t ( ) ;
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For M62:
S td io_ re s e t ( ) ;

In bsp_exit_handler() add:

_ ps p_ ica ch e _ d is a b le ( ) ;

This allows MQX applications to restart correctly under Code Composer

Studio.

For Q67:
If(  cpu _ n u m be r( )  = =  0  )

{

[2 0 0 1 -0 7 -0 4 ]  com m e n t  ou t  Q6 x s td io  fu n ct ion s  a s  s t a t e d  a bove .

/ / ge tch a r( ) ;

/ / s td io_ te rm in a te ( ) ;

e xit (0 ) ;

}

for M62:
s td io_ te rm in a te ( ) ;

- To support FIFOLink interrupts, EXT_INT4-7 must be configured for inverting

polarity. Add the following lines:

INTR_ EXT_ POLARITY (0 ,1 ) ;  / / EXT_ INT4

INTR_ EXT_ POLARITY (2 ,1 ) ;  / / EXT_ INT6

INTR_ EXT_ POLARITY (3 ,1 ) ;  / / EXT_ INT7

For Q6x:
INTR_ EXT_ POLARITY (1 ,1 ) ;  / / EXT_ INT5

For M6x
INTR_ EXT_ POLARITY (1 ,0 ) ;  / / EXT_ INT5

As delivered, the clock timer does not function. The following changes correct this

problem.

- In _bsp_get_cpu_speed() change to read:

u in t_ 3 2 s pe e d ;

s pe e d  =  BS P_ S YS TEM_ CLOCK;

re tu rn  s pe e d ;

- In bsp_timer_isr() add the following to clear the timer interrupt (the cpu will

hang if this change is not implemented!):

INTR_ CLR_ FLAG(BS P_ TIMER_ INTERRUPT_ VECTOR) ;
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Edit link.ti

- change memory map:

Note: do not use “//” for comments in this file.

/ *  Ma p  1  * /

IPM o =  0 0 0 0 0 0 0 0 h l =  0 0 0 1 0 0 0 0 h / *  ca ch e  * /

IDM o =  8 0 0 0 0 0 0 0 h l =  0 0 0 1 0 0 0 0 h / *  in te rn a l da ta  * /

INT o =  0 2 0 0 0 0 0 0 h l =  0 0 0 0 0 2 0 0 h / *  in t  ve cs  * /

S DRAM0 o =  0 2 0 0 0 2 0 0 h l =  0 0 fb fe 0 0 h

S DRAM1 o =  0 2 fc0 0 0 0 h l =  0 0 0 4 0 0 0 0 / *  ke rn e l da ta  * /

For M62:
AS RAM o =  0 1 6 0 0 0 0 0 h l =  0 0 0 8 0 0 0 0 h / *  PCI in te rfa ce  * /

For Q67:
S BS RAM o= 0 3 0 0 0 0 0 0 h l =  0 0 0 2 0 0 0 0 h / *  1 2 8 kW * /

AS RAM o =  0 1 7 0 0 0 0 0 h l =  0 0 0 8 0 0 0 0 h / *  PCI in te rfa ce  p0  * /

.text, .cinit, .far, .ipmtext, .vec are all assigned to SDRAM0

.vectors is assigned to INT

all others are assigned to IDM.

- add appropriate Innovative Int. libraries (m6x or q6x)

c: \ m 6 x\ lib \ t a rge t \ s td io . lib

c: \ m 6 x\ lib \ t a rge t \ pe riph . lib

Edit \bsp\source\bspsetup.bat
m qx_ proc= 3 2 0 6 7 0 1  (or 3 2 0 6 2 0 1 )

 Edit bsp_lib.bat

- comment out all lines(!)

F. Build BSP

Depending on the autoexec.bat file contents (see above), it may be necessary to execute

these commands in a DOS window before building the BSP:
cd  c: \ p re cis e \ m qx2 .4 0

tools

Now build the BSP (big endian mode)
cd  c: \ Pre cis e \ MQX2 .4 0 \ bu ild

go iim 6 2  t i b ig  ( for  th e  M6 2 ) ,

go  iiq6 7  t i b ig ( for th e  Q6 7 )
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G. Test the Installation

Build the demo “hello”:
cd  c: \ Pre cis e \ MQX2 .4 0 \ e xa m ple s \ h e llo

go iim 6 2  t i b ig

Results will appear in subfolder

..\Precise\MQX2.40\example\hello\iim62b.ti

Generating the output file hello.out indicates that the ‘build’ mechanism is working.

H. Setup Code Composer Studio Environment

Before running the demo, a GEL script file has to be prepared for Code Composer

Studio. This script enables SDRAM for downloading.

For the M62, Edit

c:\precise\mqx2.40\source\bsp\iim62\init6x.gel

Add the following:
GEL_ Me m oryFill(0 x1 8 0 0 0 0 0 ,0 ,0 x1 ,0 x3 0 6 9 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 0 4 ,0 ,0 x1 ,0 x7 3 E7 0 F2 2 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 0 8 ,0 ,0 x1 ,0 x1 1 0 1 0 4 1 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 0 ,0 ,0 x1 ,0 x3 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 4 ,0 ,0 x1 ,0 x4 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 8 ,0 ,0 x1 ,0 x0 7 1 1 7 0 0 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 c,0 ,0 x1 ,0 x6 1 8 ) ;

GEL_ Me m oryFill(0 x1 9 c0 0 0 8 ,0 ,0 x1 ,0 xF) ;

For the Q67, edit

c:\precise\mqx2.40\source\bsp\iiq67\init6x0.gel

For Processor 0 use the following:
/ *  GEL_ Me m oryFill(0 x1 8 0 0 0 0 0 ,0 ,0 x1 ,0 x3 0 6 A) ;  * /

GEL_ Me m oryFill(0 x1 8 0 0 0 0 0 ,0 ,0 x1 ,0 x3 0 6 9 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 0 4 ,0 ,0 x1 ,0 x7 3 E7 0 F2 2 ) ;

/ *  GEL_ Me m oryFill(0 x1 8 0 0 0 0 8 ,0 ,0 x1 ,0 x3 0 8 1 0 4 2 0 ) ;  * /

GEL_ Me m oryFill(0 x1 8 0 0 0 0 8 ,0 ,0 x1 ,0 x3 0 8 0 0 5 2 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 0 ,0 ,0 x1 ,0 x3 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 4 ,0 ,0 x1 ,0 x4 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 8 ,0 ,0 x1 ,0 x0 7 1 1 7 0 0 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 c,0 ,0 x1 ,0 x6 1 8 ) ;

GEL_ Me m oryFill(0 x1 9 c0 0 0 8 ,0 ,0 x1 ,0 xF) ;

For processors 1-3, use the following:

c:\precise\mqx2.40\source\bsp\iiq67\init6x1.gel

/ *  GEL_ Me m oryFill(0 x1 8 0 0 0 0 0 ,0 ,0 x1 ,0 x3 0 6 A) ;  * /
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GEL_ Me m oryFill(0 x1 8 0 0 0 0 0 ,0 ,0 x1 ,0 x3 0 6 9 ) ;

/ *  GEL_ Me m oryFill(0 x1 8 0 0 0 0 4 ,0 ,0 x1 ,0 x3 0 8 1 0 4 2 0 ) ;  * /

GEL_ Me m oryFill(0 x1 8 0 0 0 0 4 ,0 ,0 x1 ,0 x7 3 E7 0 F2 2 ) ;

/ *  GEL_ Me m oryFill(0 x1 8 0 0 0 0 8 ,0 ,0 x1 ,0 x3 0 8 1 0 4 2 0 ) ;  * /

GEL_ Me m oryFill(0 x1 8 0 0 0 0 8 ,0 ,0 x1 ,0 x3 0 8 0 0 5 2 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 0 ,0 ,0 x1 ,0 x3 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 4 ,0 ,0 x1 ,0 x4 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 8 ,0 ,0 x1 ,0 x0 7 1 1 7 0 0 0 ) ;

GEL_ Me m oryFill(0 x1 8 0 0 0 1 c,0 ,0 x1 ,0 x6 1 8 ) ;

GEL_ Me m oryFill(0 x1 9 c0 0 0 8 ,0 ,0 x1 ,0 xF) ;

Install the above gel files into CCS to enable external memory for download. See

CCS->Help for details in “Auto-executing GEL functions”. For the Q6x, this procedure

uses the “options->startup” menu from the parallel debug manager. For the M6x, use the

“File | Load Gel” menu.

Load and run hello.out

For the M62, launch the following Innovative Integration applets (this procedure is

especially important when the emulator and target reside on different host PCs).

- JTAG diagnostic

- boot.exe

- UniTerminal

- Launch CCS

- Load program hello.out

- Output should appear in the stdout window of CCS

For the Q67:

- qboot.exe

- UniTerminal

- Launch CCS

- From the parallel debug manager, File->load program, navigate and download

hello.out to all 4 cpus.

- Click ‘Run’ on the parallel debug manager toolbar.

- A succesful build will cause each of the 4 processors to output “Hello World” to

its CCS stdio window.

I. Adding I/O support for Innovative’s PCI-based terminal emulator.

The polled i/o driver used for the C6x package is derived from the xuart.c example (see

c:\precise\mqx2.40\source\io\serial\polled\xuart.c). (Note that interrupt operation is not

possible due to the design of the terminal emulator software.) A new version of the driver

for the IIM62 was created (see ..\source\io\serial\polled\iim62io.c and

..\source\io\iim62io.h). Low level I/O is performed by calling functions provided by

Innovative Int.

Copy ..\precise\mqx2.40\source\io\xuart.h to iix6xio.h (i.e. iiq67io or iim62io).
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Copy ..\precise\mqx2.40\source\io\serial\polled\xuart.c to iix6xio.c.

Edit iix6xio.c

- Change all references to “xuart” to iiq67io or iim62io as appropriate.

- Edit each function contained in the file:

§ iix6xio_serial_polled_init()

remove contents of body.

§ iix6xio_serial_polled_deinit()

remove contents of body.

§ iix6xio_serial_polled_getc()
re tu rn  (u ch a r)kbd_ ke y( ) ;

§ iix6xio_serial_polled_putc()
e m it ( c) ;

§ iix6xio_serial_polled_status()
if (  kbd_ h it ( )  )  re tu rn  TRUE;

re tu rn  FALS E;

Edit iix6xio.h

- Change all references to xuart to iiq67io or iim62io.

- Remove all constant definitions

- Remove Datatype definitions except for iiq67io_init_struct

- Change #ifndef _xuart_h statements.

Edit iix6x.h
# de fin e  BS P_ DEFAULT_ IO_ CHANNEL “t tya : ”

# de fin e  BS P_ DEFAULT_ IO_ OPEN_ MODE (poin te r) ( IO_ S ERIAL_ TRANS LATION |  IO_ S ERIAL_ ECHO)

Edit  c:\precise\mqx2.40\source\bsp\iim62\init_bsp.c

Install serial device drivers for the console and for CCS (Q67 only).

- #include “periph.h” if not already included.

- In _bsp_enable_card() for Q67
if(  cpu _ n u m be r( )  = =  0  )

_ iiq6 7 io_ s e ria l_ polle d_ in s ta ll(  “t tya : ,  NULL,  1  ) ;

e ls e

_ io_ s e ria l_ polle d_ go_ ds p_ in s ta ll(  “t tya : ”) ;

- In _bsp_enable_card() for M62, remove reference to godsp, use:
_ iim 6 2 io_ s e ria l_ polle d_ in s ta ll(  “t tya : ,  NULL,  1  ) ;
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Edit comp.bat
ca ll …\ s ou rce \ io \ s e ria l\ polle d \ iix6 xio

copy …\ s ou rce \ io \ iix6 xio .h

for Q67, copy gel files too
copy …\ s ou rce \ b s p \ iix6 x\ in it6 x* .ge l

Rebuild the BSP (see Section E. above).

Test the installation with the MQX version of hello.c. For the Q67, loading the test file

into p0, output should appear on the terminal emulator screen. If the program is loaded

into any of the other 3 processors, i/o will be handled by stdio windows in CCS.

J. CodeWright Upgrade (Vers. 6.0b to 6.0#)

Download appropriate upgrade(s) (x3260b_#.exe) from the Premia website:

http://www.premia.com/support/codewright/patches/index.html. This is saved locally in

c:\cw32\patches. CodeWright Vers.6.0b is installed originally. Current upgrade as of

2000-09-06 is Vers. 6.0e.

K. Using the CodeWright Development Environment (Optional)

Innovative Integration has developed an integrated development environment based on

CodeWright. A utility is provided which automatically generates makefiles (*.mk) based

on a “make include file” (*.mki). This mechanism is described in detail in the M62 and

Q67 software manuals. Each project has its own *.mki file which is derived from

generic.mki file found in the board root directory (..\m6x\generic.mki or

..\q62cc\generic.mki). This generic file should be edited for the commonly used

parameters used for compiling and linking applications.

For the M62 MQX applications, edit generic.mki:
CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2

LNK_ ARGS  =  - c - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0  – x

LIBS  =  - l s td io . lib  - l pe riph . lib  - l d s p . lib  - l r t s 6 2 0 1 e . lib  - l iim 6 2 . lib  - l m qx. lib

For the Q67 MQX applications, edit generic.mki:
CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2  -m v6 7 0 1

LNK_ ARGS  =  - c - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0  -x

LIBS  =  - l s td io . lib  - l pe riph . lib  - l d s p . lib  - l r t s 6 7 0 1 le . lib  - l iiq6 7 . lib  - l m qx. lib

L. Synchronizing Code Composer Studio with CodeWright (Optional)

A plug-in utility exists for Code Composer Studio which allows CodeWright to be used

as the default editor and which synchronizes access to source files.
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Download tisscync.zip from

http://www.premia.com/support/codewright/addons/index.html. This is saved locally in

c:\cw32\TiCCSync.

Unzip and follow the installation instructions in Ticcsync.txt.

M. Using the Code Composer Studio Development Environment (Optional)

CCS can be used as a development environment rather than CodeWright. The major

advantage is that a GUI is provided to simplify the selection of compiler options for each

project. The disadvantage is that there is no automatic makefile generation so the

compiler options, library search paths and libraries must be manually specified when the

project is first created. CodeWright’s automatic generation of makefiles is far simpler to

use. CCS does offer Profile Based Compilation (PBC) which can be used to tune the

application for code size vs performance. DSP/BIOS may also be of interest especially

for non-obtrusive performance analysis. For details on the use of CCS, see The M62

Development Package Software Manual from Innovative Integration, p. 74-81.

Development of MQX2.40 applications using CCS generates an error during linking:

“multiply defined: MQX_init_struct”. The source of the error is the file

C:\mqx2.40\lib\iim62b.ti\mqx_init.obj which should be deleted. It is only required for

compiling MQX test programs using Precise- supplied scripts. It can safely be removed

from the BSP build batch file.

N. Installing Precise Solution

Precise Solution contains documentation and debug tools that should be installed. Install

the CD-ROM and navigate to the ..\solution directory. Launch “Setup” to install the

package.

O. Installing MQX Task Aware Debugging Plug-in for Code Composer Studio

See the “Precise Task Aware Debug User’s Manual”, page 33 for installation and use.

P. Required Patches after Reinstalling the Q67 Development Package

In ..\q62cc\include\target\ii_c6x.h

Redfine TRUE and FALSE definitions to avoid clashes with MQX:
# ifde f TRUE

# u n de f TRUE

# e n d if

# de fin e  TRUE -1
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Create q62.h:
De fin e  _ _ Q6 2 _ _

# in clu de  pe riph .h

this is required by misc.h to define the fifolink interrupt offsets.

Edit generic.mki:
CC_ ARGS  =  -g  -q  -x2  -o2  -m e  -m l2  -m v6 7 0 1

LNK_ ARGS  =  - c - s t a ck 0 x8 0 0  -h e a p  0 x0 8 0 0 0 0 0  – x

LIBS  =  - l s td io . lib  - l pe riph . lib  - l d s p . lib  - l r t s 6 7 0 1 le . lib  - l iiq6 7 . lib  - l m qx. lib

Q. Special Note Regarding Installation of Innovative Integration “Zuma” Toolsets

Zuma Toolsets for the M6x starting with Zuma 1.18 and for the Q6x starting with

Vers. 1.07 must use TI C compiler vers. 4.0 which is shipped with Code Composer

Studio vers. 1.2. My experience with these versions of the toolsets is that the

processors fail to start correctly when MQX libraries are linked to an application. In

all cases, processor initialization failed during the autoinitialization sequence when

initialized variables are being setup. This failure occurs before application code is

called.

The fix is to copy ..\m6x\periph\rts\boot.c from a previous version of the Zuma

toolset (M6x Zuma Vers. 1.16 or Q6x Zuma Vers. 1.06) to the current directory and

then to rebuild the Innovative libraries. This seems to correct the startup problem.

Note that the same boot.c file is found in M6x and Q6x packages.

Building Innovative Libraries.

To rebuild the Innovative Libraries:

In Windows explorer, navigate to ..\m6x or ..\q6x as appropriate,

Double click “relib”.

If the compiler reports errors, check to be sure that the necessary environment

variables have been defined in autoexec.bat. It may be necessary to modify the

“c_dir” environment variable to include any missing compiler search paths (e.g.

..\ti\c6000\bios\include…) etc.
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R. Note Concerning Library Functions: fopen(), fclose(), fflush(), fwrite().

[2001-03-12]

Innovative uses fopen() to create or access a DOS file on the PC. Precise uses io_fopen()

for an entirely different purpose. Unfortunately, Precise aliases their io_fopen() with

fopen() so the II function is not available as is. The fix is simple:

Navigate to c:\q6x\stdio\fopen.c

Change the function name to ii_fopen().

Navigate c:\q6x\include\target\stdio.h

Change the prototype from fopen() to ii_fopen().

Repeat for fclose() and fflush().

Rebuild the libs as described above.

Bug fix for Innovative function fwrite().

[2001-03-15]

fwrite() should be able to write to PC files performing 4-byte, 3-byte, or 2-byte transfers.

The existing 2-byte version fails on the C6x. It has been corrected as follows:

ca s e  2 :

{

            s witch  ( s ize of( lon g ) )

            {

       / /  C3 x,  C4 x

                   ca s e  1 :

                   {

                        e m it (* a dd r) ;

                        e m it (* a dd r > >  8 ) ;

                    }

                        b re a k;

                    ca s e  8 :

                   {

                        / /  C6 x

                        e m it (* (a dd r +  3 ) ) ;

                        e m it (* (a dd r +  2 ) ) ;

                        a dd r + =  4 ;

                    }

                        b re a k;

               }

                        b re a k;

   }
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S. M62 Environment Variables (autoexec.bat) for Zuma Toolset 1.16

Proper selection of DOS evnironment variables is essential for correct operation of the

code generation tools. Windows 98 appears to limit the number of variables that can be

specified. The work-around was to eliminate non-essential entries. These are identified

below by strikethrough text.

S ET ii_ boa rd= C: \ M6 x

S ET d_ d ir= C: \ c6 xtools \ lib

S ET d_ s rc= C: \ M6 x;

C: \ M6 x\ s td io ;

C: \ M6 x\ pe riph \ bu s ;

C: \ M6 x\ pe riph \ rt s ;

C: \ M6 x\ pe riph \ d ig it a l;

C: \ M6 x\ pe riph \ m is c;

C: \ M6 x\ ds p ;

C: \ M6 x\ pe riph \ a n a log

S ET pa th = % PATH% ;

% c_ d ir% ;

c: \ t i\ c6 0 0 0 \ cg tools \ b in ;   / *  ß ve rs .  TI C com pile r  Ve rs .3 .0 1

c: \ t i\ b in ;

C: \ M6 x;

C: \ M6 x\ lib \ h os t

S ET MQX_ ROOT= C: \ PRECIS E\ MQX2 .4 0

S ET MQX_ BAT_ ROOT= C: \ PRECIS E\ MQX2 .4 0 \ BUILD

S ET MQXC_ ROOT= C: \ TI\ C6 0 0 0 \ CGTOOLS

S ET c_ d ir_ 1 = C: \ M6 X;

C: \ M6 X\ INCLUDE\ TARGET;

C: \ M6 X\ LIB\ TARGET

S ET c_ d ir= % c_ d ir_ 1 % ;

C: \ TI\ C6 0 0 0 \ RTDX\ INCLUDE;  ß re qu ire d  for II  lib  re bu ild

C: \ TI\ C6 0 0 0 \ RTDX\ LIB;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ INCLUDE;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ LIB;

C: \ TI\ C6 0 0 0 \ BIOS \ INCLUDE;  ß re qu ire d  for II  lib  re bu ild

C: \ TI\ C6 0 0 0 \ BIOS \ LIB;

C: \ p re cis e \ m qx2 .4 0 \ lib \ 3 2 0 6 2 0 1 b . t i;

C: \ p re cis e \ m qx2 .4 0 \ lib \ iim 6 2 b . t i

S ET a _ d ir= % C_ DIR%
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T. Q67 Environment Variables (autoexec.bat) for Zuma Toolset 1.06

Environment variables for the Quatro67 using Zuma Toolset 1.06 now use

TI C compiler vers. 3.01. The previous release used C compiler vers. 2.0.

S ET ii_ boa rd= C: \ Q6 x

S ET d_ d ir= c: \ c6 xtools \ lib

S ET d_ s rc= C: \ Q6 x;

C: \ Q6 x\ s td io ;

C: \ Q6 x\ pe riph \ bu s ;

C: \ Q6 x\ pe riph \ d ig it a l;

C: \ Q6 x\ pe riph \ m is c;

C: \ Q6 x\ ds p ;

C: \ Q6 x\ pe riph \ fifo

REM Th e  fo llowin g  bu ild s  a  pa th  for  TI C com pile r  ve rs .3 .0 1

S ET pa th = % pa th % ;

c: \ t i\ c6 0 0 0 \ cg tools \ b in ;

c: \ t i\ b in ;

C: \ Q6 x;

C: \ Q6 x\ lib \ h os t

ca ll c: \ p re cis e \ m qx2 .4 0 \ tools .ba t

REM * * *  S ETTINGS  FOR TMS 3 2 0 C6 x Code  Ge n e ra t ion  Tools  Re le a s e  3 .0 1  * * *

REM Un com m e n t  for  Qu a t ro6 7  boa rd :

S ET c_ d ir= C: \ Q6 X;

C: \ Q6 X\ INCLUDE\ TARGET;

C: \ Q6 X\ LIB\ TARGET;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ INCLUDE;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ LIB;

C: \ PRECIS E\ MQX2 .4 0 \ LIB\ 3 2 0 6 7 0 1 b . t i;

C: \ PRECIS E\ MQX2 .4 0 \ LIB\ iiq6 7 b . t i

REM Un com m e n t  for  Qu a t ro6 2  Boa rd :

REM S ET c_ d ir= C: \ Q6 X; C: \ Q6 X\ INCLUDE\ TARGET;

C: \ Q6 X\ LIB\ TARGET;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ INCLUDE;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ LIB;

C: \ PRECIS E\ MQX2 .4 0 \ LIB\ 3 2 0 6 2 0 1 b . t i;

C: \ PRECIS E\ MQX2 .4 0 \ LIB\ iiq6 2 b . t i

S ET a _ d ir= % C_ DIR%

REM for re fe re n ce  -  orig in a l ve rs ion s

REM S ET c6 x_ c_ d ir= C: \ Q6 X;

C: \ Q6 X\ INCLUDE\ TARGET; C: \ Q6 X\ LIB\ TARGET;

C: \ TI\ C6 0 0 0 \ RTDX\ INCLUDE;

C: \ TI\ C6 0 0 0 \ RTDX\ LIB;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ INCLUDE;

C: \ TI\ C6 0 0 0 \ CGTOOLS \ LIB;

C: \ TI\ C6 0 0 0 \ BIOS \ INCLUDE;

C: \ TI\ C6 0 0 0 \ BIOS \ LIB

REM S ET c6 x_  a _ d ir= % C6 X_ C_ DIR%
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Notes

-----

1. Compiler version.

During installation, Zuma configures the path

C:\c6xtools\bin...

for compiler vers. 2.0 and path

C:\ti\c6000\cgtools\bin

for complier vers. 3.01. In this installation, I have adjusted the path to use the vers. 3.01

compiler.

2. Autoexec.bat size limitation problem

After initial installation, the PC refused to boot. The problem was due to the changes

made to autoexec.bat during the installation process. The solution to this problem was to

limit the size of autoexec.bat by removing references to RTDX and to BIOS in the

definition of C_dir.

3. Environment variable name changes.

After Zuma installation, environment variable C6x_c_dir was created. The developoment

toolset (CodeWright, the TI compiler) failed to operate correctly until this was renamed

c_dir.


