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INTRODUCTION 

This report discusses the technique of ratio 

mapping as applied to headlamp intensity and illuminance maps 

and its use during the headlamp investigations currently being 

undertaken at the National Research Council of Canada. 

In the first section of this report, the 

concept of the ratio map is discussed and the development of a 

ratio mapping procedure is described, while the following two 

sections describe two particular ratio mapping programs and 

their use. The first program, module ISC of the RATIO prograa 

library, constructs the ratio map for given pairs of headlamp 

intensity maps. The second program, module MAIN3 of the VIEW 

program library, constructs the ratio map for given pairs of 

headlamp illuminance maps, where the illuminance was mapped over 

a vertical plane situated at a fixed distance ahead of the 

vehicle in which the headlamps reside. 

Two appendices have been included to provide 

source listings for the computer programs and their associated 

modules and to demonstrate typical output from a saaple program 

in each case. A brief comparison of the two sample mappings 

is offered in order to illustrate the interpretation of the 

ratio map. 
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The computer programs described in this report 

were written in Fortran IV for use on the I.B.M. 360/67 T.S.S. 

system available at N.R.C. and make use of other programs 

previously developed during the course of the headlamp investigations. 

The ratio mapping programs were designed to accept input datasets 

in a form such as that produced by the intensity and illuminance 

mapping programs (described in References 1 and 2 respectively) 

and to store the resulting ratio maps in a form suitable to the 

plotting routines of the VIEW program library. In this latter 

form, the maps can be listed and plotted and certain of their 

surface statistics can be computed. 
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(1) THE RATIO MAP 

The concept of a ratio map was introduced into 

the headlamp investigations at N.R.C. as a aeans of facilitating 

inter-headlamp comparisons. 

Previously, it had been possible to create an 

intensity map for a particular headlamp and, using this intensity 

map, to map the headlamp illuminance on the road surface plane or 

on a vertical plane ahead of the vehicle in which the headlamp 

was mounted. In addition, the intensity or illuminance contours 

of such maps could be plotted to illustrate their position and 

hence to describe, in a limited fashion, the illuminance 

characteristics of the particular headlamp. 

Until the ratio mapping procedure was introduced, 

however, it was not possible to compare the relative output from 

two headlamps or configurations on a given target surface without 

manually overlaying their contour plots. And it was quite 

difficult to demonstrate, for example, a 2:1 relationship between 

headlamps without computing ratios at each point in the mapping 

plane. Thus the ratio mapping technique was developed as a 

means of measuring relative headlamp performance for different 

types and groupings of headlamps. 



5 

Construction of the ratio map 

The ratio map for any pair of maps defined 

over the same grid is constructed, quite simply, by obtaining 

the pair of maps, computing the ratio 

Zi

Z2 

of their surface values for each point on the grid, and atoring 

the resulting surface. 

Intensity ratio map 

The intensity ratio map is the ratio map 

constructed for a pair of intensity maps. The grid over which 

the ratio map is defined is the same as that employed for the 

intensity maps from which it was constructed. It is actually 

a spherical surface represented by a pseudo-rectangular grid 

and described in terms of the headlamp horizontal (azimuth) and 

vertical (elevation) angles, Oh and gv. 

This form of ratio map has the advantage that 

the surface may be defined over a rather large field of view, 

limited only by the range of the headlamp angles. Moreover, 

since the longitudinal distance for the original headlamp 

illuminance measurements has already been incorporated into the 
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intensity map values, the ratio map values are independent of 

distance. Unfortunately, the method is applicable strictly to 

single headlamp comparisons. The intensity maps for a group 

of headlamps may be combined only if the various headlamp 

origins are assumed to be co-incident, as sometiu.es may be done 

for oonvenience. 

The ratio map for two intensity maps is 

constructed by the ISC computer program of the RATIO program 

library. This program and its use are described in section (2) 

of this report and a sample program is presented in Appendix A. 

Illuminance ratio map 

The illuminance ratio map is the ratio map 

constructed for a pair of illuminance maps. The form of these 

maps is that required by the VIEW program library in general 

for its illuminance maps. Thus the illuminance is mapped over 

a vertical plane situated at a fixed distance ahead of the 

vehicle and represented by a rectangular grid described in terms 

of the lateral and vertical displacements (width and height) 

with respect to the mapping origin, XE and ZE. The mapping 

origin in the ease of the illuminance mapping programs is usually 

assumed to be either a point on the road centre line in a line 

laterally with the headlamps or the vehicle centre of gravity; 
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hence it will not be co-incident with the headlamp origin as in 

the case of the intensity map. 

The vertical plane may be used to represent 

the field of view ahead of the driver and containing various 

target surfaces, just as in the real-world situation. The 

illuminance ratio mapping facility may then be used to demonstrate 

the effects of different illuminance distributions, relative to 

one another, over the particular mapping plane. In this way, 

it offers a relative measure of headlamp effectiveness under 

conditions of actual use, answering such questions as "How much 

more illuminance does headlamp A, on average, produce over the 

mapping plane than headlamp B?" and "Where does it produce less?" 

Generally it concerns itself with only a small range of headlamp 

angles, whereas the intensity ratio mapping procedure invokes 

the whole range of angles over which the intensity map was 

defined. In most visibility problems, moreover, a fixed mapping 

distance or a number of such distances may be specified for the 

headlamp comparisons. 

The ratio map for two maps of the illuminance 

on a vertical plane is constructed by the MAIN3 computer program 

of the VIEW program library. This program and its use are 

described in section (3) of this report and a sample program is 

presented in Appendix B. 
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Use of the ratio mai 

As can be seen from the above discussion, the 

uses of the ratio map are as varied as the type of mappings 

available and the comparisons which one may wish to effect. 

An intensity ratio map may be used, for 

example, to compare two sets of basic illuminance measurements 

for the same headlamp. The location and range of the different 

ratio contours will then show whether the two sets of measurements 

are essentially the same or, if they are not, in what areas they 

appear to differ. Generally, a mean ratio value close to K 

coupled with a standard deviation close to zero indicates that 

there is a K:1 relationship between the two maps inherent 

throughout the mapping plane. A relatively large deviation, on 

the other hand, suggests that the Ks1 trend is not consistent 

throughout the mapping plane. Closer examination of the mapping 

plane in such a case would probably reveal that one map was 

prominent in certain regions of the grid and the other map, in 

other areas (K 1) or that one map was distinctly more 

prominent in some areas of the grid than in others (K<< 11 K >> 1). 

In a similar fashion, using both intensity and 

illuminance forms of the ratio map, it is possible to effect a 

general comparison of two headlamp types: for example, a new 

headlamp design vs. an old design, as exemplified in the S.A.E. 
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types 4000 and 4002 low beams. Perhaps headlamps of the same 

type but from different manufacturers might be compared --- or 

prototype and conventional headlamps, or North American and 

European headlamp designs, etc. In any event, the ratio map 

is used to point out salient features of the various headlamps 

and to demonstrate both their similarities and their differences. 

The intensity ratio map, by the nature of its definition, will 

generally provide for a comparison over a fuller field of views 

in particular, the total field defined by the range of the 

measured headlamp angles. For most practical purposes, however, 

such a complete definition is not necessary. The more restricted 

field of view defined for the illuminance maps and usually 

equivalent to the field of view of interest to the driver in 

most target detectioslivisibility situations is generally 

sufficient for the headlamp comparison. 

Further applications of the ratio mapping 

procedure would include a contrast of different headlamp 

configurations according to their actual operating conditions. 

The illuminance maps constructed by the coaputer in this case 

should correspond to the actual values measured in field 

experiments. Thus the ratio map might be used to predict areas 

of interest for further study in subsequent field experiments. 

The effects of headlamp aim and orientation and ataospheric 
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phenomena on the illuminance projected onto the mapping plane, 

for example, might profitably be examined by using the ratio 

maps in this manner. A further possibility lies in the 

introduction of the pre-constructed ratio map values directly 

into illuminance calculations during the intercomparison of 

two headlamp systems. Employing ratio rather than basic 

intensity values thus permits the required calculations to be 

performed once for the ratio of the two systems, rather than 

calculating separately for each headlamp in each of the systems 

and only then determining ratios. 
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(2) THE RATIO OF TWO INTENSITY MAPS 

The ISC program constructs and stores the 

ratio map for each pair of intensity aaps presented to it, 

printing the various aaps as required. 

This program consists of the mainline control 

program (module ISC) and special print and store subroutines 

(modules ISCPRT and ISCSTO), for which source listings are 

presented in Appendix A. In addition, it employs the input 

routines (modules INDATA, et seq.) created as part of the SRCH 

program and subsequently stored in the general purpose library 

GEN1LIB. 

Description of the main program ISC 

Initially, the program sets the upper limits 

for the grid diaensions (MAXX and MAXY) and overall size (MAXE) 

and sets the program counter (NSET) to zero. 

For each iteration, a new page is generated 

on the SYSOUT dataset (unit 6) and the output dataset for the 

aap listings is defined by reading its device number (IPRT) froa 

unit 5. An end-of-file condition raised at this point 

terminates the program. Otherwise, the program counter is 
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incremented by 1 and page headings are written. Each of the 

intensity maps is defined, in turn, by obtaining its input device 

number (INPT) and the output storage device (IOUT) from unit 5, 

then invoking subroutine INPUT or its entry INPUT1 to read the 

intensity map data from unit INPT and subroutine PRINT or its 

entry PRINT1 as required to list the intensity map. If the 1/0 

devices cannot be defined due to an end-of-file, the program 

terminates. Otherwise, the ratio map is constructed, point by 

point, from the two intensity maps, using the first-defined aap 

as the numerator and the second-defined nap as the denominator 

of the ratio values. New dataset descriptor labels (LAB1 and 

TEXT1) are read from unit 3. The completed ratio map is then 

printed as required by subroutine PRINTI and, finally, is stored 

on unit IOUT by subroutine STORE. 

Description of the input routines 

Subroutine INPUT and its secondary entry INPUT1 

obtain the intensity map data from the specified input file, 

invoking subroutine INXY as necessary to generate the grid and 

subroutine INGRID to read the surface values. 

These routines were developed as part of the 

SRCH program and are described in detail in the discussion of 
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that program (Reference 1). They may, of course, be replaced 

in order to accommodate other data forms. 

Description of the output routines 

Subroutine PRINT and its secondary entry 

PRINT1 produce a listing of the particular grid surface, be it 

an intensity aap, an illuminance map, or a ratio map, on the 

specified output device. The output device for the listing, 

the grid dimensions, and the grid reference vectors are 

transmitted to the subroutine at the aain entry point. 

SUbsequent entry at PRINT1, therefore, assumes the saae grid 

specifications. The final listing has a graphical-type foraat, 

with 11 columns printed on each page. 

Subroutine STORE stores the particular grid 

surface data on the specified output device in a format 

acceptable to the plotting routines of the VIEW program library. 

Thus a series of constant parameters are interspersed among the 

provided values so that the data organisation resembles that of 

the ratio map generated by the VIEW program and discussed in the 

following section of this report. 
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Execution of the ISC program 

The object modules necessary for the execution 

of the ISC program include those for the main program and output 

routines, all stored in the RATIO job library, and those for the 

input routines, stored in the GEN1L13 library. 

The input datasets include that for the program 

control data, in this case the SYSIN file on unit 5, and that for 

the various intensity maps to be processed by the program. Each 

intensity map dataset must be in a form aoceptable to the input 

routines which, in this case, is that specified for the SRCH 

program and described in detail in Reference 1. 

The output datasets include that for the 

various program progress massages and the like, assigned here to 

the SYSOUT file on unit 6, any listing datasets specified for 

the various sap listings by subroutine PRINT. and the ratio aap 

datasets created by subroutine STORE. Each listing dataset 

contains inforaation which may be printed off-line by means of 

a PRINT command following cospletion of the main program. Each 

set of ratio map data is organised in a form suitable for the 

MAIN2 plotting option of the VIEW program and described in detail 

in Reference 2. 
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Execution of the ISC prograa, as presented 

here in this report, requires a total of 76K bytes of core 

storage, including 72,188 bytes for the ISC aodules and 5,484 

bytes for the input routines in GEN1LIB. For a reduced test 

case (a 41 by 18 grid containing only 738 points), the 

program required 14.5 seconds of CPU time for execution. For 

the saaple program presented in this report, with an 81 by 41 

grid (four and one-half times greater than that of the reduced 

case), only 18.5 seconds of CPU time were required (a 29% 

increase). 

Sample program 

A sample prograa to demonstrate the use of 

the ISC program is discussed in Appendix A. 

The prograa obtained the intensity maps for 

two headlamps, constructed a ratio map of the intensity values, 

and stored the resulting ratio map. This map was subsequently 

listed and plotted and various statistics were computed for it. 

Both intensity maps and their resulting ratio 

map were defined over an 81 by 41 grid corresponding to that of 

the original headlamp illumination measureaents and described in 

teras of the headlamp horizontal and vertical angles (Q11,011) . 
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The grid extents in this case were 

Oh c [-19.2° ,+19.2°  ] 

Q
v 

E [-.11.52° ,+7.68°  ] 

with A h ... A v ... .48° 



17 

(3) THE RATIO OF TWO ILLUMINANCE MAPS 

The MAIN3 option of the VIEW program constructs 

and stores the ratio map for each pair of illuminance maps 

presented to it. 

This progra® consists solely of the mainline 

program (MAIN3), for which the source listing is presented in 

Appendix B. Because the program controls directly the i/o 

operations performed on the various mappings, such mappings must 

be in a form coapatible with that produced by the MAIN1 program 

of the VIEW library. To vary the input map form, for example, 

would entail the replacement of the relevant input commands in 

the MAIN3 program so as to accommodate the new form. 

Description of the main Trogram MAIN3 

At the start of the program, various counters 

are initially set to zero, including the task eounter (NSET), the 

output page counter (NPAGE), and the mapping number for the two 

input files (M1 and M2). 

Data are then obtained for each pair of files 

containing the sequence of illuminance maps to be compared. When 

the end of the input file is reached on unit 5, the program ends. 
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Otherwise, it reads values for the two input devices for the 

illuminance mappings (IN1 and IN2) and for the output device 

onto which their ratio mapping will be stored (IOUT). The 

task and page counters are immediately incremented and the 1/0 

specifications are listed on unit 6. The mapping flag (MSTOP) 

is set initially to -1, indicating that no value has yet been 

defined for it. 

Each pair of illuminance mappings on the 

input files are then considered in turn. For all mappings 

after the first on the files (M1> 0), a new output page is 

generated on unit 6. Values are read frok the first input 

file (unit IN1) defining the next mapping nuaber and distance 

(M1 and TEMP1). In the case of an end-of-file condition at 

this point, the mapping flag is set to the current value of 

the second file's map number (M2). The corresponding map and 

distance values (M2 and TEMP2) are read next from the second 

input file (unit IN2). In the event of an end-of-file 

condition, then either both input files ended simultaneously 

(MSTOP a 0) or the second file ended prematurely (MSTOP < 0), 

in which ease an error message is written on unit 6. The 

program then turns to the next problea by seeking new i/o 

specifications on unit 5. If the map and distance data were 

read successfully from the second input file, on the other hand, 
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the mapping flag aust be similarly checked for a preaature end of 

the first input file (MOP?. 0). Otherwise, the aap and 

distance values for the two mappings are compared to ensure that 

they are identical and are then copied onto the output file 

(unit IOUT). 

The headlamp specifications are retrieved next 

from the input files. Values read for the number of headlamps 

employed in the particular configuration (NL1 and NL2) are checked 

before being copied onto the output file. The headlamp location 

co-ordinates and angles of aim (XY2 and AIM) are read first for 

the NL1 headlaaps of the first input file and are copied onto the 

output file. The corresponding values for the aecond group of 

NL2 headlamps are similarly transferred. 

The mapping plane is defined in terms of its 

horisontal (xi) and vertical (zi) reference vectors, which 

describe its lateral extents and height with respect to the 

particular mapping origin. The reference vectors are read from 

both input files in turn and their extents are compared so as to 

ensure that both maps were defined over the same grid. If they 

were not, the current sequence of maps is abandoned. Otherwise, 

the grid specifications are copied onto the output file. 

Once the size of the mapping plane (K) has been 
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deterained from the grid specifications, the surface values for the 

two illuminance maps (E1SUM and E2SUM) are read column by column 

from their respective input files. The ratio ma.•? is then 

constructed using the first map as numerator and the second map 

as denominator. The completed ratio map is stored on the output 

file and, in the case of the first mapping in the sequence (H1=1), 

is followed by a dummy record desoribing the non-existent target 

fields and necessary for the plotting routines. If a zero-divide 

condition was raised during the ratio mapping process (flag J > 0), 

then the nuaber of such conditions is listed on unit 6. Finally, 

a note is written on unit 6 concerning coapletion of the 

construction and storage of the particular ratio map and the 

next set of mapping* in the input sequence may be oonsidered. 

Execution of the MAIN3 program 

The sole object module necessary for the 

execution of the MAIN3 program is that for the main program itself 

and is kept in the nEw job library. 

The input datasets include that for the program 

control data, in this case the SYSIN file on unit 5, and that for 

the various illuminance maps to be processed by the prograa. 

Each of the pairs of illmonance datasets may contain a sequence 

of illuminance mappings, all of which are in the form produced 



21 

by the MAIN1 option of the VIEW program and described in detail 

in Reference 2. This fora is also acceptable to the MAIN2 

plotting option. 

The output datasets include that for the 

various program progress and error messages, here relegated to 

the SYSOUT file on unit 6, and that receiving the sequence of 

ratio maps produced for each pair of input files. Each ratio 

map dataset is in a form suitable for input to the MAIN2 plotting 

routines. For each mapping in the given file, it contains the 

following informations 

(i) the mapping number and distance; 

(ii) the number of headlaap aim coabinations (set to 1); 

(iii) the nuaber of headlamps in each of the configurations; 

(iv) the expected number of target surfaces within the aapping 

plane (set to 0); 

(v) the headlamp location co-ordinates and aim angles for the 

first map, followed by those for the second map; 

(vi) the mapping plane x-dimension and reference vector (width), 

followed by its z-dimension and reference vector (height); 

(vii) the ratio map values; 

(viii) the target data flag (set to 0). 

Execution of the MAIN3 ratio mapping program 
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from the VIEW library required 74,432 bytes of core storage to 

accommodate the object module for the main program. For the 

sample program presented in this report and operating on a 13 by 

23 grid, 4.5 seconds of CPU time were required. This performance 

appears similar to that of the intensity ratio mapping procedure 

discussed in the previous section of this report. 

Sample progxam 

A sample prograa to demonstrate the use of 

the MAIN3 program is discussed in Appendix B. 

The program obtained two illuminance maps 

previously generated by the MAIN1 prograa of the VIEW library, 

constructed a ratio map of the illuminance values, and stored 

the resulting ratio map. This map was subsequently listed and 

plotted and various statistics were computed for it. 

The mapping plane selected for the illuminance 

maps and hence retained for their ratio map was a vertical plane 

as deterained for the VIEW family of programs. It was described 

in terms of the lateral displacement with respect to the road 

centre line (xE) and the height above the road surface (zE). 

One constraint upon the definition of the mapping plane was that 

the vertical plane should cover the width of a standard roadbed 
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laterally and the vertical area from road level to the region of 

overhead signs. A further constraint was that all points within 

the mapping plane could be located in terms of headlamp angles 

that were within the bounds of the intensity maps for the various 

headlamps in use. 

In the particular exaaple presented in this 

report, the mapping origin was chosen to be that point on the 

road surface centre line in a line laterally with the headlamps, 

where the test vehicle in which they were iaounted was assumed 

centred in the driving lane of a two-lane roadway. The vertical 

mapping plane was defined at a distance of 150 feet ahead of the 

vehicle and over a 13 by 23 grid. The grid extents in this 

case were 

xE 
€ 

[ -12 ,+12 

0,+22 

with .0xE 2 ft and LS mil 1 ft . 
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APPENDIX A page A.1 

This appendix contains the source listings for 

the various modules associated with the ISC ratio mapping program 

and the program output for a sample run illustrating its use. 

Source listings 

The source listings for the ISC ratio mapping 

program, presented on pages A.5 through A.9, are preceded by a 

block diagram indicating the basic structure of the program. 

The primary modules include ISC, the mainline 

program which effects the construction of the ratio mapping for 

each pair of intensity maps, ISCPRT (subroutine PRINT), which 

produces a printed listing of a grid surface, and ISCSTO (subroutine 

STORE), which stores the resulting ratio map in a form acceptable 

to the VIEW program plotting routines. These modules have been 

stored, for convenience, in source form in the library SRC.RATIO 

and in object form in the library OBJ.RATIO. 

Subroutine INPUT and the associated subservient 

routines which obtain the intensity map data are those originally 

developed for the SRCH program. Since they have been discussed 

in detail previously (Reference 1), they have been omitted here. 
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Sample program 

The saaple program examined the, basic differences 

between two particular headlamps as illustrated by the ratio of 

their intensity maps. 

The two headlamps, selected from the N.R.C. 

headlaap population, were labelled headlamp A and headlamp B. 

Their intensity aaps are depicted on pages A.10 and A.11 respectively. 

As is evident from these plots, headlamp A was an S.A.E. type low 

beam, while headlaap B was an E.C.E. type low beam. Illumination 

measurements for both were performed using the coarse grid scan. 

Headlamp A achieved its maximum intensity value of 16,297 candela 

° °,-1.92), at the grid location (+2.88 while headlamp B achieved its 

aaximum of 12,730 candela at the grid location (+3.36°,-.96°). 

Minimum intensity values observed for the particular grid were 11 

candela for headlaap A and 28 candela for headlamp B. 

The card deck employed for the sample ratio 

mapping progxam is shown on page A.12 and the actual program output 

is included as the following page. Note that listings of the 

intensity maps and their associated ratio aap were not generated 

in this case. 

The resulting ratio map was subsequently plotted 

using the VIEW program plotting routines and the printed output 

from this program was then edited in order to provide a listing of 
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the ratio map. The plot of the ratio contours for the two headlamp 

intensity maps is shown on page A.14, while the listing
 of the ratio 

map has been reproduced on pages A.15 through A.22. The mapping of 

headlamp A with respect to headlaap B produced ratio values ran
ging 

from .098 to 8.250, with the maximum situated at (+19.2°, -1.
92°). 

The mean ratio value was 1.012, with a standard deviation of .997. 

The ratio map in this particular case, especially 

as represented by its contour plot, suggested that headla
mp A would 

generally offer greater illumination in the upper portion 
of the 

grid and headlamp B, in the lower portion. An interesting feature 

of this ratio map plot was the location of the unity rati
o contour 

in accordance with the E.C.E. low beam illumination cut-off.
 It 

paralleled closely the headlamp horizontal axis on the le
ft side of 

the grid, while its upper portion on the right side of th
e grid 

clearly showed the 15° elbow above the horizontal axis. The mean 

ratio value close to 1, together with a relatively large dev
iation 

(99% of the mean), indicated that the headlamp difference
s appeared 

to balance over the entire mapping plane, with neither produ
cing a 

significantly greater output throughout. 

It should be noted, once again, that the headlamps 

examined for this sample program were employed merely to dem
onstrate 

the use of the ISC ratio mapping program. They were not intended 

to represent the S.A.E. or E.C.E. headlamp populations, nor was their 

comparison intended to portray differences between the tw
o headlamp 

types in general. 
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( START ) 

more data 
available 

tru 

define first 
intensity map 

Z1 

print Zl as 
required 

define second 
intensity map 

Z2 

print Z2 as 
required

construct 
ratio map 

Z14E-- Z1/Z2 

print Z1 as 
required 

store Z1 

false 

Block diagram of the ISC program structure 



CC ***** "ISC" PROGRAM ***** 

C 
C THIS PROGRAM OBTAINS TWO INTENSITY MADS, CDMPUTES THEIR 
C RATIO AT EACH POINT ON THE GRID SURFACE, AND STORES THE 
C RESULTING RATIO MAP* 
C 
C 

REAL X(200), Y(20C), Z1(8192), TEXT1(22), Z2(8192), TEXT2(22) 
INTEGER MAXX/2CC/, MAXY/200/, MAXZ/8192/ 

C 
NSET = 0 

C 
100 WRITE (60110) 
11C FORMAT (1H1, ///) 

C 

C 
C 

C 

C 
C 

READ (5,20C,END=400) IPRT 
NSET = NSET + 1 
WRITE (6,120) NSET 

120 FORMAT (' DATASET °AIR I2o see**1 ) 

(1) PAIRED INTENSITY MAPS ---

DC 22C MAP=I,2 

READ (5.20C,END=400) INPT, IOUT 
200 FORMAT (12, 1X, 12) 

IF (MAP.GT.1) GO TO 21C 
CALL INPUT (Z1,MAXZ,X,MAXX,Y,MAXY,INPT,6,LABI,TEXT1.I.NX,NY) 
IF (I°RT*GTe0) CALL PRINT (IPRT,NX,X,NY,Y,Z1,LA81,TEXT1,1) 
GO TO 220 

210 CALL INPUT1 (Z2oX,Y,INPT,LAB2,TEXT2,I.NX,NY) 
IF (IPRT.GT.0) CALL PRINTI (Z2,LAB2,TEXT2,1) 

22C CONTINUE 

(2) RATIO MAP 

MAP = NX * NY 
DO 300 I=1,MAP 

300 Z1(I) = Z1(I) / Z2(I) 

READ (5,31C) LA81, TEXT1 
31C FORMAT (A4, 1X, 22A 1 ) 

WRITE (6,320) LA81, TEXT1 

Y
 X
I
a
n
a
c
l
Y
 



CC ***Ile* "ISC" PROGRAM ***** 

320 FORMAT (//, ' RATIO MAPPING', /, 11X, 6PR3DUCED FOR THE 
1 "PAIR OF DATASETS,', /, 11X, 6 THE RATIO MAP WAS 
2 'IDENTIFIED AS: ', A4, 1X, 22A1) 

IF (IPRT.GT.0) CALL PRINT1 (Z1,LAB1,TEXT1.3) 
CALL STORE (IOUT,NSET,NX.NY,X.YonsLABI,TEXT1,6) 

C 
GO TO 100 

400 WRITE (6,110) 

STOP 
END 

ABOVE 

v
 x

la
ii

S
ic

id
 



CC ***** SUBROUTINE "PRINT" ***** 

SUBROUTINE PRINT (IPRT,NX,X,NY,Y,Z,LABL,TEXT,IOPT) 
C 
C 

REAL X(NX), Y(NY), Z(NX,NY), TEXT(22) 

C 
C THIS SUBRCUTINE LISTS THE GIVEN GRID SURFACE ON THE 
C SPECIFIED OUTPUT DEVICE. 

C IPRT = 0/P DEVICE FOR THE LISTING; 
NX, NY = GRID HORIZONTAL & VERTICAL DIMENSIONS; 

C X(NX), Y(NY) = GRID HORIZONTAL & VERTICAL REFERENCE 
C VECTORS; 
C Z(NX,NY) = GRID SURFACE VALUES; 
C LABL, TEXT(22) = MAP DESCRIPTOR STRINGS; 
C IOPT = MAP TYPE, WHERE: 
C 1 --> INTENSITY MAP, 
C 2 --> ILLUMINANCE MAP, 
C 3 --> RATIO MAP. 
C 

C 

C 

C 

C 

ENTRY PRINT1 (Z,LABL,TEXT,IOPT) 

REAL*8 TITLES(5,3) / 1 INTEN1 , 1 SITY MAP',' (VALUES',' IN CAND', 
1 
2 
3 

'ELA) ', 'ILLUMINA'.'NCE 
gIN LUMEN 1 , 1S/FT**2)1 , ' 

'ATIO MAP',' 2,6 

NC2 = 0 

MAP 1. 1(VALUES 1 , 
'.' R', 

6/ 

100 NCI = NC2 + 1 
IF (NC1.GT.NX) GO TO 600 
NC2 = NC1 + 10 
IF (NC2.GT.NX) NC2 = NX 

1 
WRITE (IPRT,200) (TITLES(ItIOPT),I=1,5), LABL, 

(X(I),I=NC1,NC2) 
TEXT, NC1, NC2, 

20C FORMAT (1H1, ////, 41X, 5A8, /o 44X, °FOR '9 A4, 1X, 22A1, ///, 
1 ' VERTICAL', 39X, °HORIZONTAL EXTENTS, COLUMNS ', 12, 
2 ' TO ', 12, /, g EXTENTS ', 11F10.3) 
WRITE (IDRT,3CC) 

300 FORMAT (/) 

Y
 x

ia
g

ad
d

Y
 



CC ***** SUBROUTINE "PRINT" ***** 

J1 = NY t 1 
DO 4C0 J=1,NY 
J1 = J1 — 1 

400 IAI ITE (Ic:IRT,500) Y(J1), (Z(I,J1),I=NC1,NC2) 
SO0 FORMAT (1X, F8.3, 2X, 11F10.3) 

GO TO 100 

600 RETURN 
END 

1r
 X

IC
E

N
ad

ar
 



CC ***** SUBROUTINE "STORE" ***** 

C 
SUBROUTINE STORE (ISTO,MAP,NX,NY,X9Y9Z,LABL,TEXT,IOUT) 

C 
C 

REAL X(NX), Y(NY), Z(NX,NY), TEXT(22) 

C 
C THIS SUBROUTINE STORES THE PARTICULAR GRID SURFACE 
C DATA ON THE SPECIFIED OUTPUT DEVICE. 
C 
C ISTO = 0/P DEVICE FOR STORAGE OF THE DATA; 
C MAP = GRID SURFACE (MAP) NUMBER; 
C NX, NY = GRID HORIZONTAL & VERTICAL DIMENSIONS; 
C X(NX), Y(NY) = GRID HORIZONTAL & VERTICAL ;EFERENCE 
C VECTORS; 
C Z(NX,NY) = GRID SURFACE VALUES; 
C LABL. TEXT(22) = MAP DESCRIPTOR STRINGS; 
C IOUT = O/P DEVICE FOR PROGRAM MESSAGES, ETC. 

C 

C 
C 

WRITE (IST0,100) MAP, LABL, TEXT, NX, (X(I),I=1,NX) 
100 FORMAT (I2, 23X, ' ', /, ' 1', /s 6X, "1". 9X, 60", 20X9 

1 '0", /, A4, 1X, 22Als /o 3X, 5 ( 60.0", 5X), 60.0's //, 
2 149 /, (10F8.3)) 
WRITE (IST0,200) NY, (Y(I),I=19NY) 

200 FORMAT (14, /s (10F8.3)) 
WRITE (IST09300) ((Z(I,J),I=19NX),J=1,NY) 

300 FORMAT (5E16.7) 
WRITE (IST09400) 

400 FORMAT ('06) 
ENDFILE ISTO 

WRITE (IOUT,500) MAP, NX, NY. LABL, TEXT, ISTO 
500 FORMAT (//, ' SUBROUTINE STORE', /. 11X, 'MAP if", 12, ". A', 149 

1 BY', 14, ' GRID SURFACE, IDENTIFIED', /, 11X, 'AS ', 
2 A4, 1X, 22A1, ' WAS STORED ON UNIT', 13) 

RETUPN 
END 

11
 X

Ia
N

ad
dI

r 
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INTENSITY MAP (VALUES IN CD) 
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INTENSITY MAP (VALUES IN CD) 
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LOGON ALH,DEFER=N,RESTART=Y 
ERASE RISC.AVSB 
DDEF DD2,VPIIGEN1LIB,OPTION=JOBLIB;DDEF DD1,VP,OBJ•RATIO,OPTION=JOBLIB 
DDEF FT50F001,VS,ISOMAP.HLA;DDEF FT51F001.VS,ISOMAP•HLB 
DDEF FT6DF001,VS,RISC•AVSB•DCB=(RECFM=F,LRECL=80) 
ISC 
0 
5C 
51 60 
RISC INTENSITY MAP A VS, B 
%END 
UNLOAD ISC;RELEASE OD1;RELEASE DD2 
RELEASE FT50F001;RELEASE FT51F001;RELEASE FT60F001 
ERASE (ISOMAP.HLA,ISOMAP.HLB) 

LOGOFF 

d
 

X
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Y

 



f 

DATASET PAIR # 1 

SUBROUTINE INPUT 
I/P DATA ON UNIT 50 FOR THE MAP HL.A HEADLAMP A 
MAP TYPE 3 AND DIMENSIONS 81 BY 41 

IfJ 

g 

X 

_ _ . 

SUBROUTINE INPUT 
I/P DATA ON UNIT 51 FOR THE MAP HL.E HEADLAMP B 
MAP TYPE 3 AND DIMENSIDNS 81 BY 41 

bo. 

RATIO MAPPING 
PRODUCED FOR THE ABOVE PAIR OF DATASETS, 
THE RATIO MAP WAS IDENTIFIED AS: RISC INTENSITY MAP A VS. B 

_. _ 

SUBROUTINE STORE 
MAP # 1, A 81 BY 41 GRID SURFACE, IDENTIFIED 
AS RISC INTENSITY MAP A VS, B WAS STORED ON UNIT 60 

1 

)0. 

4. k...) 



HEADLAMP RATIO MAP 0$011 

CONSTRUCTED FROM THE HEADLAMP INTENSITY MAPS 
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This appendix contains the source listing for 

the MAIN3 ratio mapping program and the program output for a 

sample run illustrating its use. 

Source listing 

The source listing for the MAIN3 ratio mapping 

program is presented on pages B.6 through B.10 of this appendix 

and is preceded by a block diagram indicating the basic structure 

of the program. 

There is but one module required for the 

operation of this program, the mainline program MAIN3, which 

effects the construction of the ratio mapping for each pair of 

illuminance maps presented to it. This module is a member of 

the VIEW program library and, as such, is stored in source form 

in the library SRC.VIEW and in object form in the library OBJ.VIEW. 

Sample program 

The sample program examined the basic differences 

between two particular headlamp configurations as exemplified by 

the ratio of their illuminance projected onto a vertical mapping 

plane. 
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The illuainance maps for the two headlamp 

configurations, as depicted on pages B.11 and B.12, represent the 

illuminance mapped by the MAIN1 program onto the vertical plane 

extending laterally 12 feet either side of the road centre line 

and vertically to a height of 22 feet above road level and situated 

at a distance of 150 feet ahead of the headlamps. The headlamps, 

representing the S.A.E. and E.C.E. low beam modes and for which 

two of the intensity maps were examined in the previous appendix, 

were labelled as group A and B respectively. They were assumed 

to be mounted in a test vehicle centred in the driving lane, so 

that they were located 3.26 and 8.73 feet right of the road centre 

line and at a height of 2.208 feet. The headlamps of group A 

were observed to produce a maximum illuminance on the vertical 

mapping plane of .978 lumens/ft
2
, while the group B headlamps 

produced a maximum of .930 lumens/ft2, only 5% less. Both 

maxima were situated in the lower right corner of the grid. 

Minimum illuminance values of .004 lumens/ft
2 
for the A headlamps 

and .003 luaens/ft2 for the B headlamps were observed in the upper 

left corner of the mapping plane. 

The card deck employed for the sample ratio 

mapping program is shown on page B.13 and the actual program output 

is included on the following page. Neither the base illuminance 

maps nor the ratio map produced from them were listed by MAIN3. 
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As in the case of the previous sample problem, 

the resulting ratio map for the illuminance over the vertical 

mapping plane was plotted by the MAIN2 plotting routines (page B.15). 

The printed output from the plotting program was then edited in 

order to provide a listing of the ratio map, included as pages 

B.16 and B.17 of this appendix. The mapping of the A headlamps 

with respect to the B headlamps produced illuminance ratio values 

ranging from .349 to 13.683, with the maximum situated at (+12.,+4.) 

and the minimum at (-8.,0.). The mean ratio value was 1.918, with 

a standard deviation of 1.354. 

The plot of the ratio nap in this case showed 

that the A headlamps offered significantly greater illuminance than 

the B headlamps throughout most of the mapping plane. The unity 

ratio contour ranged across the left side of the grid at a height 

of about 2 feet, declining to the road level by 6 feet right of 

centre (the location of the vehicle track, incidentally). In 

the region below this line, the B headlamps appeared stronger. 

There was a notable band, between 24 to 5 feet on the left side of 

the grid and expanding diagonally on the right side towards the 

upper right corner, wherein the A headlamps produced over twice the 

illuminance of the B headlamps. This band would appear to result 

from the sharply-defined illuminance cut-off for the E.C.E. type of 

low beam as noted previously in the case of the intensity maps. 

These illuminance characteristics were reflected in the mean ratio 
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value of 1.9 and the relatively large deviation (70% of the mean). 

Thus, where the headlamp differences tended to cancel each other out in 

different areas of the large field represented by the intensity maps 

(page A.14), one headlamp tends to predominate in the narrow band of 

headlamp angles representing the illuminance mapping plane (page B.15), 

namely in the central region of the grid where headlamp A produces about 

twice the illuminance as does headlamp B. 

It should be remembered that the headlamp 

configurations examined here were employed merely to demonstrate the 

use of the illuminance ratio mapping program; they were not intended 

to represent typical S.A.E. or E.C.E. headlamps. The intensity ratio 

map indicated potential differences between individual headlamps and 

throughout their measured range of angular displacements. The 

illuminance ratio map showed the differences between particular 

headlamp configurations employed in a real-world situation. Note 

that, if the mapping plane closely approximates the original range 

of headlamp angles, then the illuminance map for a single headlamp 

should appear similar to a projection of the intensity map and hence 

to the original illuminance measurements for that headlamp. In 

this case, for example, the trends present in the illuminance ratio 

map appeared to follow logically from the intensity ratio map 

indications that headlamp A offered significantly greater illuminance 

output in the upper region of the grid. 
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C START 

false 

false 

ore dat 
available `:;--false 

unit 5)„,./ 

true 

other ma 
exists (units 

N1,IN2) 

rue 

define napping 
and headlamps 

define first 

1 mapping plane 

rEefine second 
mapping plane 

mapping plane 
identica 

1
 true 

define first 
map, E1SUM 

define second 
map, E2 SUM 

compute ratio sap, 
El sum 

ElSUM E2suM 

Block diagram of the MAIN3 program structure 



C ***** "MAIN3" PROGRAM ***** 

C 
C 
C 
C 

C 

C 

C 
C 

C 
100 READ (591109END=900) IN19 IN2, IOUT 
110 FORMAT (314) 

C 

THIS RROGRAM DETERMINES THE RATIO MAP FOR TWO GRID SURFACES CONSISTING OF THE RATIO OF THE ILLUMINANCE VALUES AT EACH POINT ON THE SURFACE. 

REAL*8 DIM(2) /"WIDTH—X ', 'LENGTH—Y'/ 
REAL REF(2C0), EISUM(8192), E2SUM(8192), XYZ(3,4), AIM(3,4) 

EQUIVALENCE (E1SUM.REF,XYZ), (AIM,E2SUM) 

NSET = 0 
NPAGE = 0 
M1 = 0 
M2 = C 

(1) I/0 DEVICE NUMBERS 

C 

C 
C 

NSET = 1 + NSET 
NPAGE = 1 + NPAGE 
WRITE (6,120) NPAGE, NSET, IN1, IN2, IOUT 

120 FORMAT (1H1, ///, ' "VIEW" --- "MAIN3" PROGRAM', 69X, "RAGE', 14, 1 /, 12X. 'COMPUTATION OF THE RATIO MAP FOR TWO GRID ', 2 'SURFACES", //, 12X. 'PROBLEM', I4, ///, 12X, 'DEVICE ', 3 'ASSIGNMENT IS AS FOLLOWS°. /g 19X, °FIRST MAP INPUT CN ' 4 "UNIT', 14o /9 19X, 'SECOND MAP INPUT ON UNIT', 139 /. 5 19X, 'RATIO MAP OUTPUT ON UNIT', 13) 
MSTOP = —1 

(2) NEXT MAPPING DISTANCE ---

200 IF (M1.LE.C) GC TO 210 
NPAGE = 1 + NPAGE 
WRITE (6,120) NPAGE, NSET, IN1. IN2, IOUT 

C 
210 
211 

C 

READ (IN1.211,END=220) M1, TEMPI. 
FORMAT (12o 21X, F843) 
GO TO 230 

22C MSTOP = M2 



C ***** IIMAIN3" PROGRAM ***** 

C 
230 READ (IN29211,END=240) M2, TEMP2 

GC TC 250 

240 IF (MSTOD0GE00) GO TO 100 
WRITE (6,241) IN2, M1 

241 FORMAT (//, 12X, "***** END OF INPUT DATA ON UNIT', 13, /0 18X, 
1 'FOR MAPPING NUMBER', 13) 
GO TO 100 

250 IF (MSTOD.LT.C) GO TO 260 
MSTOP = 1 + MSTOP 
WRITE (69241) IN1, MSTOP 
GO TO.100 

260 IF (M1eneM2 .AND. TEMP1.EQ.TEMP2) GO TO 270 
WRITE (6,261) Ml, M2, TEMP1, TEMP2 

261 FORMAT (//, 12X, ****** MAPPING SPECIFICATIONS DO NOT MATCH FOR es 
1 "THE TWO MAPS", /, 18X, •M1 IS'. I3g • AND M2 IS', 139 /, 
2 18X, 'Yl IS', F8.3s ' AND Y2 IS", F8.3) 
GO TO 100 

270 WRITE (6,271) Mlo TEMP1 
271 FORMAT (//g 12X, 'MAPPING SPECIFICATIONS ARE AS FOLLOWS', /, 20X, 

1 'MAP NUMBER IS°, 139 /, 20X, 'DISTANCE TO THE MAPPING ', 
2 •PLANE IS', F8.3, • FT') 
WRITE (IOUT,272) M1. TEMPI 

272 FORMAT (129 ' MAPPING DISTANCE IS ', F8.3, • FT') 
C 
C 
C (3) HEADLAMP SPECIFICATIONS ---
C 

READ (IN19300) NL1 
300 FORMAT (/, 5X, 12) 

READ (IN2,300) NL2 

IF (NL1.GT.0 .AND. NL20GT00) GO TO 320 
WRITE (6,310) NL10 NL2 

31C FORMAT (12X, g***** NUMBER OF HEADLAMPS MUST BE GREATER THAN 1' 
1 'ZERO FOR BOTH MAPS°, /9 18X, 6 NL1 IS', 129 • AND NL2 
2 'IS', 12) 
GO TO 100 

322 FORMAT (20X, 'NUMBER OF HEADLAMPS IS", 129 • FOR MAD 1 AND', 12s 

a
 X
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32C WRITE (IOUT,321) NLls NL2 
321 FORMAT (' 1 HEADLAMP AIM COMBINATION', /, 'NLI =', 129 ' Fr NL2 =', 'd 

1 12, /, 'NUMBER OF TARGETS = C') p 
WRITE (6,322) NL1, NL2 oa co 



C ***** "MAIN3" PROGRAM ***** 

1 • FOR MAP 2 6 ) 

READ (IN1,330) ((XVZ(I,J),I=1,3), (AIM(I,J),I=1,3), J=1,NL1) 
330 FORMAT (//, (6F8.3)) 

K = 1 
WRITE (IOUT,331) K. ((XYZ(ItJ),I=1,3), (AIM(I,J),I=1,3), J=1,NLI) 

331 FDRMAT (•MAP #6 , I1, ' HEADLAMP LOCATION AND ANGLES OF AIM', /0 
1 (6F8.3)) 
WRITE (6,332) 

332 FORMAT (//, 12Xs •THE HEADLAMP LOCATICN CO-ORDINATES AND ANGLES ', 
1 'OF AIM ARE AS FOLLOWS', //, 2CX, •MAP LAMP LOCATION °, 
2 'WRT M (FT) ANGLES OF AIM (DEGS)', to 21X, 5X, 
3 °#° , 5X, 6 X°, 7X, *Y 6 , 7X, *Z6 , 7X. *H6 , 7X, °V", 7X, 
4 'RI) 
WRITE (6,333) (Kt J. (XYZ(I,J),I=1,3), (AIM(I,J),I=1,3), J=1,NL1) 

333 FORMAT (/, (21X, I1, 5X, II, 1X, 6F8.3)) 

READ (IN2,330) ((XYZ(I,J),I=1,3), (AIM(I,J),I=1,3), J=1,NL2) 
K = 2 
WRITE (IOUT,331) K, ((XYZ(I,J),I=1,3), (AIM(I,J),I=1o3), J=1,NL2) 
WRITE (8,333) (K, J, (XYZ(I,J),I=1,3), (AIM(I,J),I=1,3), J=1,NL2) 

C 

C (4) MAPPING PLANE 

READ (IN1.400) It (REF(J).J=1,I) 
400 FORMAT (to 14, /, (10F8.3)) 

TEMP1 = REF(1) 
TEMP2 = REF(2) 
READ (IN2,400) NXE, (REF(J),J=1,NXE) 

IF (I.EQ.NXE .AND. TEMP1.EQ.REF(1) .AND. TEMP2•EQ•REF(2)/ GO TO 
1 420 
WRITE (6,410) DIM(1), It NXE, TEMP1, REF(1), TEMP2, REF(2) 

410 FORMAT (t/s 12X, 2***** MAPPING PLANE 6 , A8, ' IS INJ ERROR°, /, 
1 18X, °DIMENSION IS', 14, ' FOR MAP 1 AND', 14, • FOR MAP', 
2 2', /, 18X, 'FIRST VECTOR ELEMENT IS', F8.3, ' FOR it 
3 *MAP 1 AND', F8.3, ' FOR MAP 2', /, 18X, •SECOND VECTOR ', 
4 •ELEMENT IS°, F8e3, ' FOR MAP 1 AND•, F8.3, 2 FOR MAP 2 6 ) 
GO TO 10C 

420 TEMP3 = TEMP2 - TEMPI 
TEMP2 = REF(NXE) 
WRITE (IDUT,421) NXE, (REF(I),I=1,NXE) 

421 FORMAT (*MAPPING PLANE 6 , /, 14, /, (1CF8.3)) 

READ (IN1,422) I, (REF(J),J=1,I) 
422 FORMAT (Ills /, (10F8.3)) 

EC
 X

Ia
NE
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ci
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C ***** "MAIN3" PROGRAM ***** 

TEMP4 = REF(1) 
TEMPS = RFF(2) 
READ (IN2,422) NZE, (REF(J),J=1,NZE) 

C 

C 
C 

IF (I.EQ.NZE .AND. TEMP4.EQ.REF(1) TEMP5.EQ.REF(2)) GO TO 
1 430 
WRITE (6,410) DIM(2), I, NZE, TEMP4, REF(1), TEMPS, REF(2) 
GD TO 100 

430 WRITE (I3UT,422) NZE, (REF(I),I=1,NZE) 
TEMP5 = TEMP5 - TEMP4 
K = NXE * NZE 
WRITE (6,440) NXE, NZE, DIM(1), TEMPI, TEMP2, TEMP3, DIM(2), 

1 TEMP4, REF(NZE), TEMP5 
440 FORMAT (//, 12X, 'THE MAPPING PLANE SPECIFICATIONS ARE AS 6 9 

1 'FOLLOWS', /, 30X, 'THE GRID SIZE IS', 14, ' BY', 149 
2 (3CX, A8, RANGES FROM', F8.3, ' TO', F8.3, FT, IN 
3 'STEPS OF', F8.3, FT')) 

(5) ILLUMINATION MAPS ---

READ (IN1,500) (E1SUM(I),I=1,K) 
500 FORMAT (5E16.7) 

READ (IN2,500) (E2SUM(I),I=1,K) 
IF (M1.GT.1) GO TO 502 
READ (IN1,501) I 

501 FORMAT (I1) 
READ (IN2,501) 

5C2 J = C 
DO 510 I=1,K 
TEMP1 = E2SUM(I) 
IF (TEMP1.EQ.C.) J = 1 J 

510 E1SUM(I) = E1SUM(I) / 
C 

C 

WRITE (IOU-1.9500) (E1SUM(I),I=1,K) 
IF (MI•GT.1) GO TO 525 
WRITE (IOUT,520) 

520 FORMAT ('C TARGETS') 

525 IF (J.LT.1) GO TO 540 
WRITE (6,530) J 

530 FORMAT (//, 12X, "***** NUMBER OF ZERO ELEMENTS IN THE SECOND 
1 'MAP IS', 14) 

540 WRITE (69541) IOUT 
541 FORMAT (//, 12X, 'RATIO MAP HAS BEEN CREATED AND STORED ON UNIT', 

a
 X

IC
U

M
Ic

Ti
f 



C ***** “MAIN3u PROGRAM ***** 

1 13) 
GO TO 200 

c 
c 
900 WRITE (6,910) 
910 FORMAT (1H1, ///) 

STOP 
END 
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ISO FT. HEADLAMPS B 

ILLUMINANCE MAP (VALUES IN LUNENUFTO*2) 

DISCO= LET OR mem' CF ROOD COME LDE Wil 



LOGON ALH,DEFER=N,RESTART=Y 
ERASE RILL•AVSB 
DDEF DD1,VP•OBJ.VIEW,OPTION=JOBLIB 
D3EF FT50F0C10/SsILLMAD.HLA;DDEF FT51FCCI,VS,ILLMAP.HLB 
DDEF FT6DF001,VS,RILL•AVSB,DCB=(RECFM=F,LRECL=80) 
MAIN3 
50 51 60 

%END 
UNLOAD MAIN3;RELEASE DD1 
RELEASE FT5CF001;RELEASE FT51F001;RELEASE FT60 01 
ERASE (ILLMAR.HLA,ILLMAP•HLB) 

LOGOFF 

E
 X
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"VIEW" --- "MA 1N3" PkOGRAM 
COMPUTATION OF THE RATIO MAP FOR TWC GRID SURFACE.S 

PROBLEM 1 

PAGE 

DEVICE AS IGNMENT IS AS FOLLOWS 
 FIRST MAP INPUT ON UNIT 50 

SECOND XITP- INPUT 01,. UNIT 771-
PATIO MAP OUTPUT ON UNIT 60 

H 
mAPPINK, SPECIFICATION5 ARE AS FOLLCWS 

MAP NUMBER IS 2 
DISTANCE TO THE MAPPING PLANE IS 150.000 FT 
NUMBER OF HEADLAMPS IS 2 FCR MAP 1 AND 2 FOR MAP 2 

td 

THE HEADLAMP LOCATION CO-ORDINATES ANC ANCLES OF AIM ARE AS FOLLOWS 

MAP LAMP LOCATICN WRT M (FT) ANGLES CF AIM 1DEGS) 
X Y Z H V 

1 1 3.260 0.000 2.208 0.000 0.000 0.000 
1 2 8.730 0.000 2.208 0.000 0.000 0.000 

2 1 3.260 0.000 2.208 0.000 0.000 0.000 
2 2 8.730 0.000 2.208 0.000 0.000 0.000 

THE MAPPING PLANE SPECIFICATIONS APE AS FOLLOWS 
THE GRID SIZE IS 13 BY 23 
WIDTH-X RANGES FROM -12.000 TO 12.000 FT. IN STEPS OF 2.000 FT 
LENGTH-Y RANGES FROM 0.000 TO 22.000 FT, IN STEPS OF 1.000 FT 

RATIO MAP HAS tiEEN CREATED AND STORED ON UNIT 60 



150 FT. RATIO MAP A:8 

CONSTRUCTED FROM THE HEADLAMP ILLUMINANCE MAPS 
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Note on the contour plot of the illuminance ratio map 

One problem noted with the contour plotting 

facility at N.R.C. is evident in the plot of the illuminance ratio 

map (page B.15). In the case of certain ill-defined contours 

(i.e. where the grid surface data were found to be highly irregular 

in the area of a particular point), a series of overlapping contours 

has resulted. This occurs because of the contour-delineating 

routine's task of drawing the "best fitting" contour at each specified 

contour level, and thus treating the contours independently. 


