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INTRODUCTION

This report discusses the technique of ratio
mapping as applied to headlamp intensity and 11luminance maps
and its use during the headlamp investigations currently being

undertaken at the National Research Councll 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 1s described, while the following two
sections describe two particular ratio mapping programs and
their use. The first program, module ISC of the RATIO program
library, constructs the ratioc 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 & fixed distance ahead of the

vehicle in which the headlamps reslde.

Two appendices have been included to provide
source listings for the computer programs and thelr associated
modules and to demonstrate typlcal output from a sample program
in each case. A brief comparison of the two sample mappings
1s offered in order to 1llustrate the interpretation of the

ratio map,



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 avallable at N,R.C. and make use of other programs
previously developed during the course of the head;amp 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.



(1) THE RATIO MAP

The concept of a ratio map was introduced into
the headlamp investigations at N.R.C. as a means 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 thelr position and
hence to describe, in a limited fashion, the illuminance

characteristics of the particular headlamp.

Until the éatio 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 overlaylng 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.,



Construction of the ratio map

The ratio map for any palr of maps defined
over the same grid is constructed, quite simply, by obtaining
the pair of maps, computing the ratio

4
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of thelr surface values for each point on the grid, and storing

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 1s defined is the same as that employed for the
intenslty 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 horigontal (agimuth) and

vertical (elevation) angles, O, and 0,

h

This form of ratlo 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



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
origine are assumed to be co-incldent, as sometimes may be done

for convenience,

The ratlio map for two intensity maps ls
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 ratlo map

The 1lluminance ratio map is the ratio map
constructed for a palr 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 orligin, XE and ZE' Thé Rapping
origin in the case of the illuminance mapping programs is usually
assumed to be elther a point on the road centre line in a line

laterally with the headlamps or the vehicle centire of gravity;



hence 1t 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 fleld of view ahead of the driver and containing various
target surfaces, just as in the real-world situation. The
11luminance ratio mapping faclility 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 iltself 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 ratlo 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.



Use of the ratio map

As can be seen from the above discussion, the
uses of the ratio map are as varied as the type of mappings

avallable and the comparisons which one may wish to effect.

An intensity ratio map may be used, for
example, to compare two sets of basic llluminance measurements
for the same headlamp. The location and range of the different
ratlo contours will then show whether the two sets of measurements
are essentlally the same or, 1f 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 bstween the two maps inherent
throughout the mapping plane, A relatively large deviation, on
the other hand, suggests that the Kil 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<< 1| K>>1),

In a similar fashion, using both intensity and
illuminance forms of the ratio map, it ias 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.



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 thelr differences.
The intensity ratio map, by the nature of its definition, will
generally provide for a comparison over a fuller fleld of view:
in particular, the total fleld defined by the range of the
measured headlamp angles. For most practical purposes, however,
such a complete definition is not necessary. The more restricted
fleld of view defined for the 1lluminance maps and usually
equivalent to the field of view of interest to the driver in
most target detection/visibility 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 computer in this case
should correspond to the actual values measured in field
experiments. Thus the ratlo map might be used to predict areas
of interest for further study in subsequent field experiments,

The effects of headlamp aim and orientation and atmospheric
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phenomena on the illuminance projected cnto the mapping plane,
for example, might profitably be examined by using the ratlo
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 ratie 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 maps presented to it,

printing the various maps as required.

This program conslists 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 dimensions (MAXX and MAXY) and overall size (MAXZ)

and sets the program counter (NSET) to gzero.

For each iteration, a new page is generated
on the SYSOUT dataset (unit 6) and the output dataset for the
map listings is defined by reading its device nuaber (IPRT) from
unit 5, An end-of-flle 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
nurber (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 1ist the intensity map. If the i/o
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 map
as the numerator and the second-defined map as the denominator
of the ratio values. New dataset descriptor labels (LAB1 and
TEXT1) are read from unit 5. The completed ratio map is then
printed as required by subroutine PRINT1 and, finally, ia stored

on unit IOUT by subroutine STORE.

Description of the input routines

Subroutine INPUT and 1ts 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 1ts secondary entry
PRINT1 produce a listing of the particular grid surface, be 1t
an intensity map, an illuminance map, or & 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 main entry point,
Subsequent entry at FRINT1, therefore, assumes the same grid
specifications. The final listing has a graphical-type format,

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 & 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 executlion
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 GENILIB 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 acceptable to the input
routines which, in thls case, is that specifled for the SRCH

progran and described in detail in Reference 1.

The output datasets include that for the
various program progress messages and the like, assigned here to
the SYSOUT file on unit 6, any listing datasets specified for
the various map listings by subroutine PRINT, and the ratio map
datasets created by subroutine STORE, Each listing dataset
containe information which may be printed off-line by means of
a PRINT command following completion of the main program. Each
set of ratio map data is organised in a form suitable for the
MAINZ plotting option of the VIEW program and described in detail

in Reference 2.
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Execution of the ISC program, as presented
here in this report, requires a total of 76K bytes of core
storage, including 72,188 bytes for the ISC modules and 5,484
bytes for the input routines in GEN1LIB., For a reduced test
case (a 41 by 18 grid contalning only 738 surface points), the
program required 14,5 seconds of CPU time for execution, For
the sample 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 program to demonstrate the use of

the ISC program is discussed in Appendix A.

The program 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 measurements and described in
terms of the headlamp horizontal and vertical angles (Oh.Ov) i
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The grid extents in this case were

o, € [-19.2°,+19.2° ]
o, € [—11.52°,+7.68°]

(=]
with AhﬂAv-oue
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(3) THE RATIO OF TWO ILLUMINANCE MAPS

The MAIN3 option of the VIEW program constructs
and stores the ratio map for each palr of illuminance maps

presented to 1it.

This program 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 compatible 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 program MAIN3

At the start of the program, various counters
are initlally set to gzero, including the task counter (NSET), the
output page counter (NPAGE), and the mapping number for the two

input files (M1 and M2),

Data are then obtalned for each palr of files
contalning 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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Otherwlse, it reads values for the two input devices for the
11luminance 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 i/o
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.

Bach palr 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 from the first input
file (unit IN1) defining the next mapping number 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 2 0) or the second file ended prematurely (MSTOP< 0),
in which case an error message is written on unit 6. The
program then turns to the next problea by seeking new 1/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 must be similarly checked for a premature end of
the first input file (MSTOP 2 0), Otherwise, the map and
distance values for the two mappings are compared to ensure that
they are identical and are then copied onto the output file

(urit 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 copled onto the output file. The headlamp location
co-ordinates and angles of aim (XYZ and AIM) are read first for
the NL1 headlamps of the first input file and are copied onto the
output file. The corresponding values for the second group of

NL2 headlamps are similarly transferred,

The mapping plane is defined in teras of its
horigontal (xE) and vertical (zE) reference vectors, which
describe its lateral extents and height with reapect to the
particular mapping origin., The reference vectors are read from
both input files in turn and thelr 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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determined from the grid specifications, the surface values for the
two illuminance maps (E1SUM and B25UM) are read column by column
from their respective input files. The ratio map is then
constructed using the first map as numerator and the second map

as denominator, The completed ratio map 1s stored on the output
file and, in the cas; of the first mapping in the sequence (Mi=1),
1s followed by a dummy record describing the non-existent target
fields and nacessary for the plotting routines. If a zero-divide
condition was ralsed during the ratio mapping process (flag J > 0),
then the number of such conditlons is listed on unit 6. Finally,
a note is written on unit 6 concerning completion of the
construction and storage of the particular ratio map and the

next set of mappings in the input sequence may be considered,

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 VIEW job library.

The 1nput 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 precessed by the progran.

Each of the palrs of illuminance datasets may contaln a sequence

of 1llluminance mappings, all of which are in the form produced
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by the MAIN1 option of the VIEW program and described in detall
in Reference 2. This form is also acceptable to the MAINZ

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 MAINZ2 plotting
routines., For each mapping in the given file, 1t contalns the

following information:

(1) the mapping number and distance;

(11) the number of headlamp aim combinations (set to 1);

(111) the number of headlamps in each of the configurations;

(iv) the expected number of target surfaces within the mapping
plane (set to 0);

(v) the headlamp location co-ordinates and aim angles for the
first map, followed by those for the second maps

(vi) the mapping plane x-dimension and reference vector (width),
followed by its z-dimenslon and reference vector (height);

(vil) the ratio map values;

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

Execution of the MAIN3 ratlo mapplng progran
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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 programn

A sample program to demonstrate the use of

the MAIN3 program is discussed in Appendix B.

The program obtalned two illuminance maps
previously generated by the MAIN1 program 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 statlstics were computed for it.

The mapping plane selected for the illuminance
maps and hence retained for their ratio map was a vertical plane
as determined 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 (z.E) .

One constraint upon the definition of the mapping plane was that

the vertical plane should cover the width of a standard roadbed



23

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 example 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 mounted 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

xg € [-12,412 ]

Zp € [ 0,+22 J
with A_ =2ftand A =17t .
xg M Py
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APPENDIX A page A.1
This appendix contains the source listings for
the various modules assoclated with the ISC ratio mapping program

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

Source listings

The source listings for the 1ISC ratio mapping
program, presented on pages A,5 through A.9, are preceded by a

block diagram indicating the basic atructure of the program.

The primary modules include ISC, the mainline
program which effects the construction of the ratio mapplng 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 assoclated subservient
routines which obtaln the intensity map data are those originally
developed for the SRCH progranm, Since they have been discussed

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

The sample 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.
headlamp population, were labelled headlamp A and headlamp B.
Their intensity maps 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 headlamp 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
at the grid location (+2.88°,-1,92°), while headlamp B achieved its
maximum of 12,730 candela at the grid location (+3.36°,-.96°).
Minimum intensity values observed for the particular grid were 11

candela for headlamp A and 28 candela for headlamp B.

The card deck employed for the sample ratio
mapping program 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 assoclated ratio map 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,1l, while the 1isting of the ratio
map has been reproduced on pages A.15 through A.22. The mapping of
headlamp A with respect to headlamp B produced ratio values ranging
from .098 to 8,250, with the maximua situated at (+19.2°,-1.52°).

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 headlamp A would
generally offer greater §11umination 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 ratio contour
in accordance with the E.C.E. low beam illumination cut-off, It
paralleled closely the headlamp horigzontal axis on the left side of
the grid, while its upper portion on the right side of the grid
clearly showed the 15o elbow above the horizontal axis. The mean
ratlo value close to 1, together with a relatively large deviation
(99% of the mean), indicated that the headlamp differences appeared
to balance over the entire mapping plane, with neither producing a

significantly greater output throughout.

It should be noted, once again, that the headlamps
exanined for this sample program were employed merely to demonstrate
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 two headlamp

types in general.
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( START )

more data false

avallable
? (o)

true

define first
intensity map

Z1
I

print Z1 as
required

define second
intensity map
Z2

L
print Z2 as
required

|
construct
ratio map
21 « 21/72
|
print Z1 as
required

store 21

Block dlagram of the ISC program structure
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[aTaXeXalalse)

0O 00N

O 0000

aoo0on O

- s
=0
o0

120

22¢

210

22¢

300

31C

Xkkkk WISCH PROGRAM *kiokk

THIS PROGRAM OBTAINS TWO INTENSITY MA2S, COMPUTES THZIIR
RATIO AT EACH POINT DN THE GRID SURFACE, AND STORES THE
RESULTING RATIO MAP.

RZAL X(2)0)s Y(20C)» Z1(8B192), TEXT1(22), 22(8B192), TEXT2(22)

INTZGER MAXX/2CC/+ MAXY/Z200/., MAXZ/8192/

NSET = ©

WRITE (6,110)
FORMAT (1Hl, 7/77)

READ (5,20C.END=4C0) IPRT

NSET = NSET + 1

WRITE (6,12C) NSET

FORMAT (* DATASET RPAIR #%y I2s * ceeee')

(1) PAIRED INTENSITY MAPS —---
DC 22C MAP=1,2

READ (5+20C,END=4CC) INPT, IO0OUT
FORMAYT (12, 1X, I2)

IF (MAP.GT.1) GO 7D 21C

CALL INPUT (Z1,MAXZ Xy MAXXsY s MAXY s INPT6,LABYs TEXT1y IsNX,NY)
IF (IPRTeGT+0) CTALL PRINT (IPRTsNXsXsNYsYsZ14LABLTEIXT1ls1)
GO TO 22)

CALL INPUT1 (Z2+XeYsINPT,LAB2,TEXT2,I+NXsNY)

IF (IPRT.GT.0) CALL PRINT1 (Z2+.LAB2,TEXT2,1)

CONTINUE
(2) RATIO MAP -—-
MAP = NX * NY
DO 308 I=1,MAP
Z1(1) = Z1(1) /7 Z2(1)
READ (5,31C) LABl1, TEXTI1
FORMAT (A4, 11X, 22A1)
WRITE (6,320) LAB1, TEXTI1

V XION3ddV

Sy eded
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a o0 0

kkkkd WISCHW PROGRAM kkkkx*
320 FORMAT (//, * RATIO MAPPING', /, 11X, *PRIDUCED FOR THE ABQV:S

1 *PAIR OF DATASETS,*', /, 11X, *THE RATIO MAP WAS °®
2 *IDENTIFIED AS: sy A4, 1X, 22A1)

I (IPRTeGT«0) CALL PRINT1 (Z1,LAB1.TEXT1,3)
CALL STOXE (IOUTaNSETeNXsNYsXeYsZ1sLABL1,TEXT1s56)

GO TO 100

4C0 WRITE (6,110)

STOP
END

Y XIANEIdY

9y edud
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QOO 0000000000000 NN OO O

O 000N

kkk*¥k SUSROUTINE "PRINT® skkkkik

SUBROUTINE PRINT (IPRTsNXsXsNYs¥3ZsLABL,TEXT,I0PT)

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

THIS SUBRCUTINE LISTS THE GIVEN GRID SURFACZE

SPECIFIED OUTPUT DEVICE.

IPRT = CQ/P DEVICE FOR THE LISTINGS

ON

NXs NY = GFID HORIZONTAL & VERTICAL DIMENSIONS;
X{NX)s Y(NY) = GRID HORIZONTAL & VERTICAL REFERENCE

VECTORSS
Z{NXsNY) = GRID SURFACE VALUES;

LABLs TEXT(22) = MAP DESCRIPTOR STRINGS;

I0PT MAP TYPE, WHERE:
—=> INTENSITY MAP,
~=> ILLUMINANCE MAP,

-=> RATIO MAP,

WMl

ENTRY PRINT1 (Z,LABLTEXT,I0OPT)

REAL*8 TITLES(S5,3) /7°* INTEN®

*SITY MAP®,t (VALUES®*,*

] ?
1 'ELA) sy 'ILLUMINAT®, *NCE MAP *
2 *IN LUMEN®,*S/FT*%2)¢, °* '
3 *ATIO MAP®,°* ', '/

NCz2 = 0

100 NC1 = NC2 + 1
IF {(NC1sGTeNX) GO TO €CC
NC2 = NC1 + 10
IF (NC2.GT.NX) NC2 = NX

WRITE (IPRT,2CC) (TITLES(I,IOPT),I=1,.5)s LABL,
1 (X(1I),I=NC1,NC2)

20C FCRMAT (1H1, ////+ 41Xs SABs /s 44X, *FDR )
1 * VERTICAL®', 39X, *HORIZONTAL EXTZINTS,
2 *' TO *, 12, /s ° EXTENTS e 11F10.3)

WRITE (I2RT,3CC)
300 FORMAT (/)

THE

IN CAND®,

TEXT, NC1,

A4, 1X,
COLUMNS

» *(VALUES ¢,
.

Re,

NC2,

22A1,

12,

777

¥ XIQNEddY

LoV sded
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0N

400
sce

600

*kkkkx SUBROUTINE

J1 = NY + 1

DO 4CC J=1,NY

J1 = J1 - 1

WRITE (IPRT,5C0)
FORMAT (1X, F843,

GD TO 1C¢C

RETURN
END

Yy(J11),
2X», 11

n~

WORINTY skkkkx

1

1)+ I=NC1,NC2)

V XTONIEdIIY

g°y a3ed



CccC

¥*kkkk SUBROUTINE #STORE®™ skikokkxk

C
c SUBRQUTINE STCRE (ISTOsMAPSNXsNYsXsY s ZsLABL,TEXT,I0UT)
C
REAL X{NX)s Y{(NY)s Z(NXsNY), TEXT(22)
C
Cc
C THIS SUBRCUTINE STORES THE PARTICULAR GRID SURFACE
C DATA ON THE SPECIFIED OUTPUT DEVICE.
Cc
C ISTO = O/P DEVICE FOR STORAGE OF THE DATAS
C MAP = GRID SURFACE (MAP) NUMBER;
o NXs NY = GRID HORIZONTAL & VERTICAL DIMENSIONS]S
C X{NX)es Y(NY) = GRID HORIZONTAL & VERTICAL REFERENCE
c VECTORS?S
C Z(NXsNY) = GRID SURFACE VALUES;
C LABLes TEXT(22) = MAP DESCRIPTOR STRINGS;
C IOUT = O/P DEVICE FOR PROGRAM MESSAGES, ETCo.
C
¢
WRITE (ISTD,10C) MAP, LABL,s, TEXT, NX, (X(I),I=1,NX)
10C FORMAT (12, 23X, ° T /e ' 1%, /s 66Xy "10%, 99X, 0%, /s 2CX»
1 0%, /o, AG, 1X, 22A1s /s 3Xe 5 ('0.0'y, 5X), *0,0t, //,
2 14, /7, (10F8.3))
WRITE (ISTO,2CC) NYs (Y(I),,I=1,NY)
200 FORMAT (I4, /s (10F843))
WRITE (ISTO+3CC) ((Z(I:sJ)s1I=14NX)sJ=14NY)
300 FORMAT (5E16.7)
WRITE (IST0,40C)
4C0 FORMAT (*0¢*)
ENDFILE ISTO
o .
WRITE (IQUT,5C0) MAP, NX, NY, LABL, TEXTs ISTO
SC0 FORMAT (/7. ' SUBROUTINE STORE®, /» 11X, *'MAP #®', 12y 's Aty 14,
1 * gYe, 14, * GRID SURFACE, IDENTIFIED®*, /» 11X, 'AS ¥,
2 A4, 1Xs 22A1, * WAS STORED ON UNIT®*, I3)
C
C
RETUPN
END

YV XIONSddY

6°v e3ed



HEADLAWP VERTICAL ANGLE (DESS)

768

5.7

.82

576 §

HL.A HEADLAMP A

INTENSITY MAP (VALUES IN CD)

YV XIANAIdY

0T°v eded



HEADLAWP VERTICAL ANGLE (DEGS)

0.0

2

o
o

B

HL.B HEADLAMP B

INTENSITY MAP (VALUES IN CD)

YV XIONHddY

(J

— .

i

1.92
.92
3.84
5.7
7.68
9.6

182
1344
1636
19.2

1728

HEADLAVP HORIZONTAL ANGLE (DEGS)

TT°v efed



LOGON ALH,DEFER=N,RESTART=Y

ERASE RISC.AVSB

DDEF DD2» VP+GENILIB,OPTION=JOBLIB;DDEF DD1+VP,0BJ.RATIO.OPTION=JOBLIB
DDEF FTS0F001,VS, ISOMAP.HLASDDEF FT51F001+VS, ISOMAP.HLB
DDEF FT60F001+VSsRISC.AVSBsDCB=(RECFM=F,LRECL=80)

ISC

0

5C
51 60
RISC INTENSITY MAP A VS. B

%XEND
UNLOAD ISC;RELEASE OD1;RELEASE DD2
RELEASE FTSOFO001SRELEASE FTS1FO013RELEASE FT60F001
ERASE (ISOMAP.HLA, ISOMAP.HLB)

LOGOFF

V XION3ddV

21y eded



DATASET PAIR # 1 se00e

\
4 SUBROUTINE INPUT
I/P DATA ON UNIT 50 FOR THE MAP HL.A HEADLAMP A
MAP TYPE 3 AND DIMENSIONS 81 BY 41 .
SUBROUTINE INPUT §
I/P _DATA ON UNIT S1 FOR THE MAP HL.E +EADLAMP B >
MAP TYPE 3 AND DIMENSIONS 81 BY 41 >
RATIO MAPPING o
PRODUCED FOR THE ABOVE PAIR OF DATASETS,
THE RATIO MAP WAS IDENTIFIED AS: RISC INTENSITY MAP A VS.
SUBROUTINE STORE
MAP # 1, A 81 BY 41 GRID SURFACE., IDENTIFIED
AS RISC INTENSITY MAP A VS. B WAS STORED ON UNIT 60 -
>
L]
e N -
R




HEADLAMP RATIO MAP A:B

CONSTRUCTED FROM THE HEADLAMP INTENSITY MAPS

VERTICAL ANGLE (DEGS) WAT LAW CRIGIN

9.8 [ _ .
0. - ~0od0n
= AT LT T L T e e e e e -.'éé':::;::--:!' i B P
TN g 3 8 8 3 R %
s BB ¥ & 3 2 s S S S S S S e 8 ¥ 8 B 2

HORIZONTAL ANGLE (DEBS) WRT LAW CRIGIN

V XIONHEIDY

1y oFed
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This appendix contains the source listing for

the MAIN3 ratlo mapping program and the program output for a

sample run 1llustrating 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 1s 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 mainlinq program MAIN3, which
effects the construction of the fatio mapping for each palr of
1lluminance 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 examimed 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 1lluminance maps for the two headlamp
configurations, as depicted on pages B.11 and B.12, represent the
1lluminance mapped by the MAIN1 program onto the vertical plane
extending laterally 12 feet elther 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 ﬁrevious 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 lumenq/ftz. while the group B headlamps
produced a maximum of ,930 1umens/ft2, only 5% less. Both
maxima were situated 1n the lower right corner of the grid.
Minimum illuminance values of .004 lumens/ft2 for the A headlamps
and ,003 lunens/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 1s shown on page B.13 and the actual program output
1s 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 MAINZ plotting routines (page B.15).
The printed output from the plotting program was then edlted 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 11luminance ratio values
ranging from .349 to 13.683, with the maximum sltuated 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 map 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 slde 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 vehlcle track, incidentally)., In
the region below this line, the B headlamps appeared stronger.
There was a notable band, between 2% 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
i1luminance 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 characteristlics 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.1L), 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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exists (units
N1,IN2) 2

define mapping
and headlamps

|
define first
mapping plane

define second
mapping plane

define first
map, E1SUM

1
define secon
map, E2SUM
|

compute ratio map,

E1SUM
E1SUM «—— 5 SUM

I

store
ratio map

D

Block diagram of the MAIN3 program structure
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dkExRk OMAIN3"® PROGRAM kxkkkk

THIS 2ROGRAM DETERMINES THE RATID MAP FOR TWO GRID SURFACES
CONSISTING GF THE RATID OF THE ILLUMINANCE VALUES AT EACH
POINT ON THE SURFACE,

REAL*8 DIM(2) /*WIDTH-X *, *LENGTH=Y*/
REAL REF(2C0), E1SUM(B8192), E2SUM(8192), XYZ(3.4), AIM(3,4)

EQUIVALENCE (E1SUMsREF+XYZ)s (AIM,E2SUM)

NSET = ¢
NPAGE = 0

(1) I/0 DEVICE NUMBERS =---

READ (5,11C,END=900) IN1, IN2, IOUT
FORMAT (314)

NSET = 1 + NSET

NPAGE = 1 + NPAGE

WRITE (6+120) NPAGE, NSET, INl, IN2, I0UT

FORMAT (1H1, ///s * “VIEW® ——— wMAIN3® PROGRAM®*, 69X, *2AGE®*, 14,
/s 12X, *COMPUTATION OF THE RATIO MAP FOR TWO GRID ‘Y
*SURFACES®*, //s 12Xs 'PROBLEM', 14, ///, 12X, *DEVICE *,
'ASSIGNMENT IS AS FOLLDWS®', /, 19X, 'FIRST MAP INPUT CN ¢,
*UNIT®*y I4s /4 19X, *SECOND MAP INPUT ON UNIT*', I3, /s
19Xy *RATIO MAP OUTPUT ON UNIT', 13)

MSTOP = -1

(2) NEXT MAPPING DISTANCE —==
IF (Ml.LE.C) GO TO 210
NPAGE = 1 + NPAGE
WRITE (6,120) NPAGE, NSET, INl, IN2, IOUT
READ (IN1,211,END=220) M1, TEMP1
FORMAT (12, 21X, FB.3)
GC TO 230

MSTOP = M2
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230

240
241

250

260
261
1
2
270
271
1
2
272

300

31C
1
2

32¢
321
1

322

akkkk WMAIN3" PROGRAM *kkkkx
ODEAD (IN2+211,END=24C) M2, TEMP2
GC TO 25°0¢

IF (MSTD2.GE.C) GO TO 100
WRITE (6,241) IN2, Ml

FORMAT (/7/, 12X, ®%x%¥%k%x% END OF INPUT DATA ON UNIT®,

*FCR MAPPING NUMBER®', 13}
GO TO 100

IF (MSTO2.LT.C) GO 7O 260
MSTDP = 1 + MSTOCP

WRITE (6+241) INl, MSTOP
GC T0,100

IF (M1.E3.M2 +AND. TEMPl.EQ.TEMP2) GO TO 27C
WRITE (6,261) M1, M2, TEMP1l, TEMP2

FORMAT (//, 12X, ®*%%k%k%% MAPPING SPECIFICATIONS DO NOT MATCH FOR

13,

/o

*THE TWO MAPS*, /, 18X, *M1 IS*, I3, * AND M2 IS?*,

18X, *'Y1l IS*, FB8e3, * AND Y2 IS'y F8.3)
GD TO 1CC

WRITE (6,271) M1, TEMP1

FCRMAT (//, 12X, "MAPPING SPECIFICATICNS ARE AS FOLLOWS®,

*MAP NUMBER IS®*, 13, /, 20X, °*DISTANCE TD THE MAPP

*PLANE IS*, F8.3, * FT')
WRITE (I0UT,272) M1, TEMP1
FORMAT (I2, * MAPPING DISTANCE IS *, F8.3, * FT?)

(3) HEADLAMP SPECIFICATIONS —-—-
READ (IN1,300) NL1
FORMAT (/s S5X, 12)
READ (IN2,300) NL2

IF (NL1eGTeC o«ANDe NL2.GT<0) GO TO 220
WRITE (6,310) NL1, NL2

/s
ING

18X,

I3,

FORMAT (12X, "%%%%xkx NUMBER OF HEADLAMPS MUST BE GREATER THAN °*,
® AND NL2 ¢

*ZERO FOR BOTH MAPS®*, /, 18X, °NL1 IS*, 12,

*Is*, 12)
GO TO 1GO

WRITE (I10UT,321) NL1, NL2

FORMAT (* 1 HEADLAMP AIM COMBINATION®'s /» *NL1 =%,
12, /s, *NUMBER GF TARGETS = C°')

WRITE (6+322) NL1, NL2

FORMAT (20X, *NUMBER OF HEADLAMPS IS®*, 12, * FOR MAD 1 AND?®,

12,

&

NL2

20X,
¢,

12,

4 XIONEddY
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330

331
1

332

W -

333

4GC0C

1
410

BN -

420

421

422

* FOR

READ (IN1,330)

FORMAT (77,
K =1

*kkkk WMAIN3®

MAP 27%)

(6F8.3))

WRITE (6,332)

((XYZ(1+J)o
HEADLAMP LOCATION AND ANGLES OF AIMe,

((XYZ(I+sJ)s1I=1,3),
(6FB8.3))

WRITE (IBUT,331) K,
FORMAT (*MAP #°*, 11, *

(AIM(I+J)s1I=1,3),

I=1+,3),

PROGRAM 3k x%

(AIM(IsJ),

J=1sNL1)

I=1,3),
)

J=1,sNL1)

FORMAT (//s 12X, °*THE HEADLAMP LOCATICN CO-ORDINATES AND ANGLES ¢
*OF AIM ARE AS FOLLOWS®s //. 2CXs ®*MAP LAMP LOCATION ¢
"WRT M (FT) ANGLES OF AIM (DEGS)*s /s 21X, '#'o SXs
THYy 5Xy "Xy TXs "Y', TXs 'Z®, TX, 'He', TX, 'V, 7X,
lRI)

WRITE (6+333) (Ks Js (XYZ(T3J)sI=1+3)y (AIM(T4J)sI=1,3)s J=1,NL1)

FORMAT (/, (21X, I1, 5X, 11, 1X, 6F8+3))

READ (IN2,330) ((XYZ(1,4),1=1,3), (AIM(I,Jd),1=1,3), J=1,NL2)

K = 2

WRITE (IDUT,331) Ks ((XYZ(I+J)sI=153), (AIM(I,J)sI=1+2)s J=1,NL2)

WRITE (6+333) (Ks Js (XYZ(143J)sI=143), (AIM(IsJ)s1=1,3)s J=1,NL2)

(4) MAPPING PLANE

READ (IN1,420) I+ (REF(J)sJ=141)

FORMAT (/s 14, /s (10F843))

TEMP1 = REF(1)

TEMP2 = REF(2)

READ (IN2,400) NXEs (REF(J)sJ=1,NXE)

IF (I.EQeNXE +AND. TEMP1.EQ.REF(1) +ANDe TEMP2.,EQ.REF(2)) GO TO

420

WRITE (6,41C) DIM(1), I, NXE, TEMPl, REF(1), TEMP2, REF(2)

FORMAT (77, 12X, *¥%kkkx MAPPING PLANE ', A8, ' IS IN ERXIO*, /,
18X, *DIMENSION IS*', I4, ® FOR MAP 1 AND', 14, * FOR MAP';
' 2% /. 18X, *FIRST VECT2R ELEMENT IS*, F8 3y * FOR *
*MAP 1 AND', F8¢3s, * FOR MAP 2%, /, 18X, *SECOND VECTOR )
*ELEMENT IS', F8s3, * FOR MAP 1 AND®*, F8,3, ' FOR MAP 21)

GO TO 10°

TEMP3 = TEMP2 - TEMP1

TEMP2 = REF(NXE)

WRITE (I0UT+421) NXEs (REF(I)sI=1,NXE)

FORMAT (*MAPPING PLANE %,

READ (IN1,422) I, (REF(J)sJ=1,1)

/s

FORMAT (14,

/s

(10F8.3))

14,

/e

(1CF8.3))

d XIANEddVY
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KkkkKk "MAIN3"® PROGRAM *kkkk

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

IF (T.EQeNZE «AND. TEMP4.EQ.REF(1) +AND., TEMPS.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 (1JUT,422) NZE, (REF(I)sI=1,NZE)

TEMPS = TEMPS - TEMP4

K = NXE % NZE

WRITE (6,440) NXE, NZE, DIM(1), TEMP1l, TEMP2, TEMP3, DIM(2),

TEMP4, REF(NZE), TEMPS

440 FORMAT (//, 12X, *'THE MAPPING PLANE SPECIFICATIONS ARE AS ¢,
*FOLLOWS®*, /, 3CX, *'THE GRID SIZE 1S°*, 14, * BY', 14, /

{3CXs A8, ' RANGES FROM®*, FBe3, ¢ TO'y F8.3s ¢ FTs IN °*

*STEPS OF's F8e3, * FT1))

[y

’
*

N -

(S) TILLUMINATION MAPS =—-

READ (IN1,500) (E1SUM(I),I=1:K)
S00 FORMAT (5E16.7)
READ (IN2,500) (E2SUM(I),I1=1,K)
IF (M1.GT+1) GO TO 502
READ (IN1,501) 1
501 FORMAT (I1)
READ (IN2,5C1) 1

§C2 J = C

DC 510 I=1,K

TEMP1 = E2SUM(1)

IF (TEMP1.EQeCs) J = 1 + J
510 E1SUM(I) = EI1SUM(TI) / TEMPI

WRITE (IDUT.5CC) (E1SUM(I)I=1,4K)

IF (M1.GT«1) GO TO 525
WRITE (I0UT,520)

S2C FORMAT (*C TARGETS')

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

530 FORMAT (//s 12X, "¥*x¥%k% NUMBER OF ZERGC ELEMENTS IN THE SECOND °*,
1 *MAP IS*, 14)

540 WRITE (6+,541) I1I0UT
541 FORMAT (//s 12X, 'RATIC MAP HAS BEEN CREATED AND STORED ON UNIT®,

g XIQNHJIdY
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GO TC 20¢

WRITE (6,910)
FORMAT (1Hl, //77)

SToP
END

MAIN3w®

PROGRAM k¥ xk%x
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LOGON ALHsDEFER=N,RESTART=Y
EXASE RILL.AVSB
DDEF DD1+VP,.0BJ.VIEW,0PTION=JOBLIB
DODEF FTSOFCCl VS, ILLMAD HLADDEF FTS1FCC1,VS,ILLMAP.HLB
DDEF FT60FCC1,VS,RILL.AVSBsDCB=(RECFM=F,LRECL=80)
MAIN3

S0 51 é¢
%END
UNLOAD MAIN33RZILEASE DD1
RZLEASE FTS5CFOC13RELEASE FTS51F0013RELEASE FT62FC01
EIASE (ILLMAP.HLA, ILLMAP.HLB)

LOGOFF
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NYIEWY! ——— HMAIN3" PRIOGRAM P AGE
CCMPUTATION OF THE RATIO MAP FOR TwC GRID SURFACES

PRIOCL EM 1

DEVICE ASSIGNMENT IS AS FOLLOWS

o FIRST MAR INPUT ON UNIT 50 >
SECOND MAP INPUT UK ONIT 31 - - it

RATIU MAP OUTPUT ON UNIT €0 %

H

MAPPING SPECIFICATIONS ARE AS FOLLCWS &
MAP NUMBER IS 2 w

DISTANCE TO THE MAPPING PLANE IS 150,000 FT
NUMBER OF HEADLAMPS IS 2 FCR MAP 1 AND 2 FOR MAP 2

THE HEADLAMP LOCATION CO-ORDINATES ANLC ANGLES OF AIM ARE AS FOLLOWS

MAP  LAMP LOCATICN WRT M (FT) ANGLES CF AIM {DEGS)

# # X Y 4 H v R

1 1 3260 0.0G0 2+ 208 C«000 0.000 0. 300
1 2 8. 730 0.000 20208 Cs 00O 0,000 0.000
2 1 3.260 0,000 20208 0.000 0.000 0,000
2 2 8. 730 0,000 2.208 0000 0,000 D000

THE MAPPING PLANE SPECIFICATICONS ARE AS FOLLOWS
THE GRID SIZE IS 13 BY 23

WIDTH=-X RANGES FROM -12.,000 10 12,000 FT, IN STEPS OF 2,000 F7T
LENGTH-Y RANGES FRCM 0.000 TO 22.000 FT, IN STEPS OF 1.000 FTY

RATIO MAP HAS BEEN CREATED AND STCRED ON UNIT &0

#1°q oFed
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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.



