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COMPUTERIZED VISIBILITY CALCULATIONS
' MAXIMUM SIGHTING RANGE PROGRAM

Ivan Harry Barkdoll (Il

[. INTRODUCTION

The distance at which an object can be detected is a complex function of the properties of
the object, the background, the lighting geometry, the transmission medium, and the human
visual system. The science of predicting detection range is termed visibility, and a specific
numerical treatment of the pertinent factors to obtain a quantitative prediction is termed
visibility calculation. The history and present state of the art of visibility calculations are
well summarized in existing literature.!®

The data on objects, backgrounds, lighting geometries, transmission media, and the visual
system are far from complete. However, sufficient data are in existence to allow calculations
to be made for a large number of important cases of practical interest. The large number of
important variables involved in a visibility calculation creates a situation in which a modest
quantity of input data permutes into an extremely large number of individual prediction calcu-
lations. In the most prevalent application of visibility calculations the user is unable to state
a specific set of conditions under which the observations will be made, but instead, is inter-
ested in exploring the sensitivity of the predictions to the variables. This means that an
extremely large number of calculations are frequently required.

The numerical operations involved in visibility calculations are well established, and
within the limitations of the existing environmental and vision data, such calculations can be
performed in a straightforward manner. However, visibility calculations performed with tables,
hand calculators, graphical overlays, etc., are so slow that it is impractical to make a suffi-
cient number of calculations to allow a reasonable exploration of the variables.

The program of research which is described in this progress report has as a goal, the
development of computer programs which allow the use of high-speed digital computers for
performing visibility calculations. The research is funded by a NASA transfer of funds to
Bureau of Ships Contract NObs-92058 between the Naval Ship Systems Command and the
University of California.

This report deals specifically with the first step of this research which treats the case of
maximum sighting range calculations for circular objects. The case is defined by stating that
the observer knows where to look, i.e., no search is involved, and he has unlimited time for
his observations. The output from the calculation is the numerical definition of the boundary
of the volume within which the object can be detected. In many ways this represents the most
simple type of visibility calculation and as such represents the logical starting poind for the
research in developing computer solutions for visibility calculations.

!S. Q. Duntley, et al. Appl. Opt., 3, 550 (1964).



Continuing research effort is being directed toward the more complex cases involving dy-
namic viewing geometries where visual search is required. The case of visual search is

beyond the scope of this-report, but will be the subject of future reports which will be issued

upon the completion of logical units of the computer program development.

Sec. II. of the present report gives a brief non-mathematical description of the calculation
and gives illustrative examples of calculations which have been made with the program, Sec. III.
presents the mathematics of the calculation, Sec. IV. describes the details of the computer pro-
gram (aided by several appendices), and Sec. V. offers conclusions and a brief description of
the future work.

Il. SUMMARY AND ILLUSTRATIVE EXAMPLES

1.1 Brief Description of the Calculation

A maximum sighting range calculation combines data on the object, background, lighting
geometry, transmission medium, and the human visual system to predict the maximum range at
which the particular object in its specific environment can be visually detected. As indicated

_in Sec. I.. the calculations reported here are limited to circular objects. The extension of the

program to include complex non-circular objects is discussed in Sec. II.3.

The calculation begins by determining the inherent contrast of the object for a selected path
of sight. Throughout this report contrast is defined as the luminance of the object minus the lum-
inance of the background, divided by the luminance of the background. Inherent contrast means
the contrast which would exist in the absence of any contrast reduction. The computer program
allows the inherent contrast to be specified directly in the input data or calculated from a
specification of the directional reflectance properties of the object and background and a numer-
ical value for the illuminance associated with the scene.

The next step in the calculation is to compute the contrast reduction associated with the
path of sight. This calculation, which uses appropriate input data, includes the contrast trans-
mittance of the atmosphere, window, and optical system (if any). Where an atmosphere is
present the contrast transmittance will change with the range to the object. When the inherent
contrast is multiplied by the contrast transmittance, the apparent contrast is obtained. This is
the contrast available to the eye of the observer. A typical plot of apparent contrast as a func-
tion of range is shown in Fig. 2-1.

The next step is to introduce the visual threshold data. The Tiffany data which is used in
this program defines contrast threshold as a function of the angular subtense of circular, uni-
form luminance objects viewed against a uniform background. The conditions under which the
data were acquired included the fact that the observer knew where to look, i.e., no visual
search was required, and that the observer had as much time to make the observation as he
required. It is in the sense of these conditions that the calculation produces a maximum
sighting range.



Since the Tiffany data are given in terms of angular subtense, the first step in the computer
calculation is to transform the contrast threshold values into functions of range for a specified
object size. A plot of the vision data can then be superimposed on Fig. 2-1 to give the result
shown in Fig. 2-2,
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From this simultaneous plot of contrast required (contrast threshbld) and contrast
available (apparent contrast) it is clear that detection can occur at any range less than that
associated with the intersection of these two curves, i.e., in the region where there is more
contrast available than is required. The computer calculation determines this point of inter-
section and tabulates the detection range for this path of sight. Fig. 2-2 shows a single
threshold contrast curve. Actually there is a family of such curves, one for each specific
probability of detection associated with the threshold data. The computer program determines
the detection range for whichever value or values of detection probability which are specified

by the user.

The calculation described above defines the detection range for one particular path of
sight. The program repeats the calculation for the necessary number of paths of sight required
to adequately define the detection volume. The volume is defined by four vertical planes
whose azimuths with respect to the sun are 0°, 45°, 90°, and 135° The planes are sketched
in Fig. 2-3. For each of these vertical planes fifteen paths of sight are calculated corres-
ponding to zenith angles (measured from the vertical) of ¥ 95°, *100°, £105°, £120°, *135°,

*1150°, £165° and 180°.
s = 225°

d =2710°
” = 180°

§ = 315°

§ = 135°

y-o

¥ = 90°

Figure 2-3

The computer output consists of tabular data and automatic plots of the fifteen detection
ranges corresponding to the fifteen paths of sight for each of the four azimuth planes shown in
Fig. 2-3. Examples of these plots are shown in Sec. II.2.



11.2 Hllustrative Examples

Figs. 2-4 through 2-11 are direct photographic reproductions of the computer plots for a
series of trial calculations. A detailed description of these calculations is given in Appendix
C. The calculations utilized measured atmospheric, object reflectance, and background re-
flectance data specifically referenced in Appendix C.

A summary of the distinguishing features of the calculations is as follows:

Fig. 24 was calculated using specific atmospheric data for a solar zenith angle of 41.5°.
The background was assumed to be pine trees and used measured directional reflectance data.
The object was a 100-foot-diameter circular object always oriented perpendicular to the path of
sight, i.e., always appearing to be circular. Its directional reflectance properties were as-
sumed to be those of data for a specific haze gray paint. Detection probability was chosen to
be 50%, i.e., the contrast thresholds were adjusted to a 50% level.

Fig. 2-5 is the same case as 2-4, but with a probability of 70%.

Fig. 2-6 is the same case as 2-4, but with a probability of 90%.

Fig. 2-7 is the same case as 24, but with an object diameter of 10 feet.
Fig. 2-8 is the same case as 2-4, but with an object diameter of 1 foot.

Fig. 2-9 is the same case as 2-4, but with an object diameter of 1 foot and with the
directional reflectance properties of calm water.

Fig. 2-10 is the same case as 2-4, but includes the transmission properties of an optical
system. The optical system data is purely artificial. The example was run for the purpose of
testing the optical system subroutine.

Fig. 2-11 is the same case as 2-10, but with no atmosphere. The example was run for the
purpose of testing the ability to bypass the atmospheric data subroutine for those cases where
an atmosphere is not involved.
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1.3 Extension to Non-Circular Objects

Although considerable insight can be gained as to the relative importance of the various
factors involved in a visibility calculation by making such calculations for circular objects,
the fact remains that most objects of interest are not circular nor of uniform luminance. The
general case of calculations for non-circular, nonuniform objects has been studied extensively
by this Laboratory.?

Previous studies have indicated that under threshold conditions, the human visual system
may be approximated as a linear system. This means that the characteristics of the visual
system may be described by a spatial weighting function, variously called a summative func-
tion, element contribution function, etc. This function, which can be determined from threshold
data for circular objects, when convolved with the luminance map of a complex object allows
prediction of the threshold for the complex object. During the program of research described in
reference 2, computer programs were developed which (1) derive the summative function from
appropriate circular object threshold data and (2) perform the convolution of the summative
function with the luminance map of the object and (3) numerically specify the detectability of
the complex object as a function of visual range.

These previously developed computer programs, when coupled with the newly developed
computational tools described in this report, will allow ready extension of the maximum sight-
ing range calculation to the case of complex objects. The two programs are not presently
compatible, and considerable rewriting of the earlier program will be required before the com-
bination can be used efficiently. This conversion will be accomplished in the near future.

Itl. CALCULATIONS

[11.1 Object Definition

The maximum sighting range program as described in this report assumes that the object to
be detected is projected into the path of sight as a uniform luminance circle. The photometric
properties of the circle are specified by indicating either (a) the luminance, (b) the contrast
with respect to the background, or (¢) the directional reflectance for each path of sight.! The
object must be defined in this way for paths of sight corresponding to azimuth angles with re-
spect to the sun of 0°, *45°, +90°, +135°, and 180° with zenith angles of the path of sight of
95°, 100°, 105°, 120°, 135°, 150°, 165°, and 180° for each azimuth. The program as presently
written assumes symmetry about the azimuth of the sun.

%J. L. Harris, Appl. Opt. 3, 587




111.2 Background Definition

The background specification is similar to that required for the object. The photometric
properties of the background are specified by indicating either (a) the luminance, or (b) the
directional reflectance for each path of sight. The background must be defined for paths of
sight corresponding to azimuth angles with respect to the sun of 09 +45°, +90°, +135°, and 180°
with zenith angles of the path of sight of 95°, 100°, 105°, 120°, 135°, 150°, 165°, and 180° for
each azimuth.

The computer program utilizes vision data derived from detection experiments of circular
objects viewed against a uniform background. The present program is therefore restricted to
the case in chich the object to be detected is located on a background which, at least immed-
iately surrounding the object is ‘‘reasonably’’ uniform. ‘‘Reasonably’’ may be defined as
meaning that in the luminance map which represents the object and background, any non-
uniformities or structure in the background surrounding the object is of low contrast compared
to the luminance structure of the object itself.

I11.2.1 Directional Luminous Reflectance of the Object

The measured directional luminous reflectance values for the object are provided as a table
with values for the same zeniths and azimuths of path of sight. The samples of program output
in Appendix C use reflectance values for a background of pine trees, or reflectance values for a
background of clear water of infinite optical depth. Both examples use target reflectance values
for haze gray paint. The data for the paint was taken with a goniophotometer for similar lighting
conditions to those during Flight 74. The reflectance data for the water were computed from
equations by Duntley (1952) for lighting conditions similar to Flight 74.

111.3 Reflectance Data

111.3.1 Inherent Background Luminance

Flight 74 was flown over a background of small uniformly spaced pine trees. A table of
Directional Luminous Reflectance values (,R,) for pine trees was computed for thetas of 180°,
165°, 150°, 135°, 120°, 105°, 100°, and 95°, and phis of 0°, 45°, 90°, 135°, and 180°. The pre-
subscript, b, denotes background and the post-subscript, o, indicates inherent, i.e., zero range.
The cofnputer program has used this table for one background, and a similar table of reflectance
values for calm water with infinite optical depth for another background. The equation for in-
herent background luminance in foot lamberts is

B,(0,6,4) = (5940) R, (0,6,4)



where 5940 lumens per square foot was the total illuminance on a fully exposed horizontal plane
at sea level during Flight 74. The parenthetic attachments (z,0,4) define the path of sight. The
altitude of the observer, zero in this case, is denoted by z. The zenith of path of sight is denot-
ed by 0, and the azimuth of path of sight by ¢.

I11.4 Calculation of Inherent Contrast

The inherent luminance of the object is that object luminance which would be measured in
the absence of any contrast reduction mechanism such as atmosphere or an optical system.
The symbol for inherent object luminance is ..B_, where the pre-subscript, T, indicates object
(or target) and the post-subscript, o, indicates inherent, i.e., zero range. In a similar manner
the inherent background luminance is B, where the pre-subscript b indicates background. The
inherent contrast of the object is defined by the equation

B, - .B,
c - I° b° (3-1)

B

(<]

The luminance of the object and background will in general be different for each path of sight.

Due to the fact that the inherent contrast between a target and a background may change
sign, the program uses the absolute value of C_ . However, the correct sign of C_ is shown on
the printed output.

I11.5 Calculation of Apparent Contrast

As the optical signal generated by the object and background is propagated to the observer,
two mechanisms act to reduce the contrast. The first of these mechanisms is the attenuation of
flux from the scene due to scattering and absorption. The attenuation is quantitatively defined
by the beam transmittance T, the subscript indicating transmission over a path length r. The
second mechanism is the flux which is scattered into the path of sight from the lighting envi-
ronment, i.e., sun, sky, earthshine, etc. This component of the contrast reduction is quanti-
tatively defined by the path luminance B*.

The apparent contrast is obtained directly by application of the two components of the con-
trast reduction, i.e., the apparent luminance of the object is

B, = B,T,+ B, (3-2)

and the apparent luminance of the background is

B, = ,B.T, + B}, (3-3)




The apparent contrast of the obiect is by definition

B, - B,
C, - - 2 (3-4)
bBr

By substitution for the apparent luminance

(+B,T, + B - (,B,T, + BY)
bBoTr+ B’:

(3-5)

T

The contrast transmittance is the ratio of the apparent and inherent contrast, so that

(TBo - bBo) Tr

C, +B,T, + B}
Te = = (3-6)
CO (TBO - bBo)

bBo

This reduces to

bBoTr

T = ——— (3-7)
bBoTr+ Bt

or

1
T, -

(3-8)
B*
1y —
bBoTr

other formulations of contrast transmittance appear in the literature.® This basic equation for
contrast transmittance applies to an atmosphere, an optical system, a window, or any combi-
nation of the three. The calculation must use the beam transmittance and path luminance
associated with the total path of sight. The apparent contrast is calculated by the equation

Where atmospheric attenuation is involved, the apparent contrast will be a function of range.

3s. Q. Duntley, A. R. Boileau, and R. W. Preisendorfer (1957), J. Opt. Soc. Am. 47 499,



111.6 Atmospheric Optical Data

111.6.1 Transmission Media

The calculation includes the contrast reduction resulting from (1) atmospheric transmission
properties and/or (2) optical instrument or windshield transmission properties. These two
types of contrast reduction mechanisms are handled in separate subroutines so that either (1)
or (2), (1) and (2), or neither can be included as appropriate to the particular problem being
considered.

The specification of the transmission media is identical for (1) and (2) and consists of
specifying the beam transmittance (transmission of image forming rays from object) and the
path luminance (flux scattered into the path of sight). These two parameters must be numer-
ically specified for each of the paths of sight corresponding to the 8 azimuths with respect
to the sun and the 8 zenith angles as indicated in paragraphs I1I.1 and III.2.

il1.6.2 General

The present package of atmospheric optical data used by the computer program was com-
piled from the output of the Visibility Laboratory’s airborne instrument system used in a B-29
aircraft. The particular data used were taken on Flight 74 over an area south of Crestview,
Florida about mid-day on 28 February 1956} The day was cloudless, but with a pronounced
haze in the first 4 000 feet of altitude. The airborne photometers started taking data at
20 000 feet and continued at descending increments to 1 000 feet. Data were recorded simul-
taneously at sea level by photometers in an instrument van beneath the flight pattern. The
average solar zenith angle during the flight was 41.5°.

111.6.3 Atmospheric Beam Transmittance

Beam transmittance is calculated in three ways, depending on the altitude. From zero
through 20 000 feet T (z, 6) is calculated by a summation of measured attenuation lengths
L ,,. The attenuation lengths are in nautical miles and were obtained every 100 feet from
1 000 feet to 20 000 feet. The L ., values were extrapolated from 1 000 feet down to ground
level. The equation is

n-1 1 1 1 Az (2. 0)
2T (z, 0) = exp - b Az} + + ) z,
' ’ (2 L ) (L L 2

(2) (2)4 (2)n

‘A R. Boileau, Visibility, Section VI Atmospheric Properties, Applied Optics 3, No. 5 (1964), pp. 570-581.
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where A z, in nautical miles is the distance between the altitudes for the consecutive attenu-
ation lengths, and n is the number of 100-foot increments for the desired altitude. The term
f(z, 6) is a geometric correction for path length for paths of sight other than the straight
downward-looking case. This term f(z, 6) is equal to sec(180° - ) for all values of @ greater
than 100°. For thetas of 100° and 95°, i.e., near horizontal paths of sight, f(z, 8) is poorly
approximated by the secant function and is therefore estimated from optical air mass tables for
the given altitude and theta.” These relative optical air mass values are incorporated in the
program as a table of constants. From 20 000 feet through 60 000 feet *T _(z, ) is found by
interpolating a table of extrapolated values of atmospheric beam transmittance *T_, (z, 1809
based on optical standard atmosphere. For paths of sight other than 4 = 180°, ot

aT - [ f(z, 6)
(2,0 = [T, (z,1809] 1=

Above 60 000 feet beam transmittance is found by the equation

J 4.94 z - 60 000 t(z, 6)
“T,(z,6 = { °T,(60 000, 180°  |**P~ [ 1- e"p( 20 000
‘ : %60 000

The values 4.94 N.Mi. and 30 000 feet are constants from the optical standard atmosphere.

260 000 is the extrapolated attenuation length for 60 000 feet.

111.6.4 Path Luminance

The atmospheric path luminance values of *B*(z, 6, ¢) derived from Flight 74 were com-
piled into tables. Altitude values range from 1 000 feet through 20 000 feet with extrapola-
tions to 60 000 feet. The tables have path luminance values for thetas of 180°, 165°, 150°,
135°, 120°, 105°, 100°, and 95°. There is a table of *B* (z, 8) values for each of five differ-
ent azimuths, ¢.

Path luminance values used by the program from 0 to 60 000 feet for all values of 8, except
6 = 95°, are found by linear interpolation of *B¥* (z, 0, ¢) table values. When 6 = 95°, path
luminance values are found by linear interpolation of ®B*(z, 6, ¢) table values up to 20 000
feet. For a 6 of 95° above 20 000 feet path luminance is calculated by the equation

“B* (20 000, 95°, ¢) ‘ 1- 2T, (z, 180°) secent (1800 — 950))

“B*(z, 95°, ¢) = ——
1 _ =T, (20 000, 1800)secent (1800~ 95

Sp. Kasten, ‘*A New Table and Approximation Formula for the Relative Optical Air Mass.”” Cold Regions
Research and Engineering Laboratory, U.S. Army Materiel Command, Hanover, New Hampshire (1964).
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For altitudes above 60 000 feet, for thetas other than 95° path luminance is calculated by
the equation

aBt (60 000, 6, b) ( 1- aTr(z, 18()©) secant (1800 — &) )
“B(z, 6, ¢) -

1- aT,(GO 000, 18(0©) secant (180° — 0

111.6.5 Apparent Background Luminance B

The apparent background luminance for any path of sight and altitude is calculated from
the equation

Bz, 0, ¢) = ,B,(0, 8, ¢) T,.(z, ) + B¥(z, 0, ¢).

T.(z, 0) and B*(z, 8, ¢) are the values of beam transmittance for the path of sight from the eye
of the observer to the target. Assuming the path of sight is viewed through an atmosphere only,
then ’

T (z,6) = 2T, (z, 6 and B¥(z, 6, ¢) = 2B*(z, 0, ¢).

For a path of sight through an optical system and an atmosphere, then

T (z,0) - =T (z, 0, $) °T () and B*(z, 8, $) = °B*(z, 6, ¢) ° T (6) + °B*(, #).

For a path of sight through an optical system and no atmosphere, then

T (z,0) = °T_(0) and B* = °B*(9, ¢).

The equation for apparent background luminance enables the computer program to interpolate
for the correct value of contrast threshold from the nine levels of Tiffany inherent background
luminance. This is important because as an observer’s altitude increases, the value of appar-
ent background luminance changes. This means that to obtain all twenty values of contrast
threshold used to represent a C.. versus altitude curve, that the C.. values may come from more
than one level of apparent background luminance.

12




1.7 Vision Data

I1.7.1 General

The computer program uses Tiffany vision data for liminal contrast, i.e., a detection
probability of fifty percent. These data show the contrast thresholds for specified visual
angles alpha (a) subtended by circular targets when the exact location of each target is known
and the time of search is essentially unlimited.® The Tiffany data covers values of a ranging
from a maximum of 358.9 minutes of arc to a minimum of 0.129 minutes of arc. For each value
of a there are nine values of contrast threshold, one value for each of the nine levels of appar-
ent background luminance (see Appendix A). Alpha is related to the target diameter and the
distance from the target to the observer by the formula

D

a =— (3437.760),
r

where the diameter (D) of the target is in feet, and r is the perpendicular distance from the
target to the observer in feet. The factor of 3437.760 converts a from radians to minutes of
arc. From this formula the minimum and maximum distances to the targets covered by the
Tiffany data are 96 feet and 26 000 feet for a one-foot-diameter target.

The Tiffany data does not have contrast threshold values at the smaller angular subtense
values for all nine levels of apparent background luminance. The missing threshold values are
for small enough a’s to allow Ricco’s law to be used.” Ricco’s law states that C_ = .ISE’ where
K is a constant for a given level of inherent background luminance.? This “‘law” amotlzmts to a
statement that the object is too small to be resolved and that detection is a function of the
total energy from the object.

Hand calculations were made for an object projecting an area one foot in diameter. The
intersections of the C and C, curves indicated that twenty C.. values would cover the range
of intersection points from minimum through maximum altitude. These contrast threshold values
correspond to altitudes of 20, 40, 60, 80, 100, 200, 400, 600, 800, 1000, 2000, 4000, 6000, 8000,
10 000, 15 000, 20 000, and 25 000 feet. Computer program ACI1 (Apparent Contrast Interpolater
number 1) was written to solve for twenty values of contrast threshold corresponding to the al-
titudes previously mentioned. Program ACI1 solves, by straight line interpolation of the
Tiffany data in Appendix A, for twenty values of contrast threshold for each of the nine levels
of background luminance. These are the C values used by the computer program.

6Visibility Studies and Some Applications in the Field of Camouflage, Summary Technical Report of Division 16,
Vol. 2, National Defense Research Committee, Washington, D.C., (1946), p. 58.

" Ibid., p. 128.
8lnternal Visibility Liaboratory Memorandum to Dr. S. Q. Duntley, 24 July 1959, Table 1.
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I11.7.2 Change in Target Diameter

The computer program uses the contrast threshold for a one-foot target, for each of the
twenty altitudes listed in the preceding paragraph. For targets other than one foot in diameter,
the same twenty contrast threshold values correspond to twenty altitude values larger by an
amount directly proportional to the target diameter in feet. If the target diameter is increased
from one foot to 100 feet, then all twenty of the original altitude values are multiplied by 100.

111.7.3 Probability of Detection other than 50%

The Tiffany data is for liminal detection with a probability of target detection of fifty
percent. Blackwell found that this type of threshold probability data conforms well to normal
ogives.® He found that there appears to be a constant ratio of the standard deviation divided
by the mean, for all foveal conditions varying over five log units. From experimental data this
ratio was found to be .390.!% The factor K in the equation

K = 1+(f,)(.390)

is the conversion factor by which contrast threshold should be modified in order to convert the
Tiffany data to the desired probability of detection. The factor f_is derived from standard
tables of the normal probability functions and is numerically dependent on the probability
which is desired. For example, if the desired probability of detection is 90%, f, is equal to
1.29 and

K = 1+(1.29)(.390) = 1.50.

Therefore, the Tiffany values for liminal contrast threshold should be multiplied by the con-
stant 1.50 to obtain threshold values for a probability level of 90%.

°H. Richard Blackwell, J. Opt. Soc. Am. 53, 131 (1963).

lOH. R. Blackwell and D. W. McCready, Jr., *‘Foveal Contrast Thresholds for Various Durations of Single Pulses,"”
USN BuShips Contract NObs-72038, Index No. 2455-13-F, University of Michigan Engineering Research
Institute, June 1958.
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V. THE COMPUTER PRO

GRAM

IV.1 General

The general computer program PODVI (Probability of Detection Volumes Phase 1) has
evolved out of several earlier programs with more simplifying restrictions. The program is
heuristic in that its output provides a tool for making future versions of the program more
analytic in function and more general in scope. The program has purposely been split into
subroutines and functions to facilitate continuing modification. The combined factors of low-
cost, high-speed automatic computing and the uncertainty of the best form for input and output
data have dictated the loose coding of the program.

The limited input data for atmospheres and reflectance properties has prevented the com-
plete check-out of all the data ranges of the present program. Actual examples have been run
using only background luminances greater than or equal to 100 foot lamberts, and the contrasts
of objects and backgrounds used have been fairly low. As new data become available it is
possible that some of the variables used in the program may overflow their bounds and cause
error,

Program ACI1, and PODVI are written in Control Data Corporation’s Fortran 63 language.
The programs were developed and run on a Control Data 3600 computer controlled by the
University of California’s own PRESTO monitor.

IV.2 Description of PODVI

The computer program consists of a calling program with linked processing subroutines and
functions. This linkage is represented by Fig. 4-1. Program ACI1 is included, as it was de-
veloped to calculate contrast threshold values from Tiffany data.

IV.2.1 Program ACI1

Program ACI1 (Apparent Contrast Interpolater No. 1) was written to obtain twenty values of
contrast threshold for each of the nine levels of background luminance from the Tiffany data.
This program prints nine columns of contrast threshold values for twenty altitudes. These are
the contrast thresholds used by the program PODVI. A description and listing of Program
ACI1 is given in Appendix Bl.
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Program PODVI

Figure 4-1. Computer program linkage f'or determining
probability of target detection volumes.




IV.2.2 Program PODVI

Program PODVI is the program that provides input data and triggers the computer solution
of the detection volume. These inputs are:

1. Option for viewing system, atmosphere only, atmosphere and optical system,
or optical system and no atmosphere.

Flight number for the appropriate atmospheric data package.

Target diameter.

Index number for the object reflectance.

Index number for background reflectance.

Constant for converting 50% Tiffany data to the desired probability.

Desired probability as integers.

.

Switch for printing cross-section data.

© Q@ =N & wt s W N

Switch for plotting cross-sections.

The program initializes the atmospheric and reflectance data tables, then calls in the main
calculating and control subroutine TCAL. A description and listing of program PODVI is given
in Appendix B2.

IV.2.3 Subroutine Data 1

Subroutine Data 1 is a data package. This routine contains one large three-dimensional
array BS(8, 18, 5) of all the atmospheric path luminance values for a given flight. Each of the
five planes represents one azimuth of path of sight. The eight columns represent zeniths of
path of sight, and the 18 rows represent altitudes from 1 000 feet to 60 000 feet. A description
and listing of this routine is given in Appendix B3.

IV.2.4 Subroutine Data 2

This subroutine is also a data package. The routine contains five blocks of data. There
is a one-dimensional array R (201) of atmospheric attenuation lengths. There is a two-
dimensional array AMV (6, 2) of twelve optical air mass values. The array RB(5, 8, 2) is a
three-dimensional array of background directional reflectance values. The two planes provide
for two separate backgrounds. The five rows represent the azimuths of path of sight, and the
eight columns represent the zeniths of path of sight. Array RO (5, 8, 1) is a similar array but
it contains directional reflectance values for one target. Array CR (20, 9) is a two-dimensional
array of 20 rows and 9 columns of threshold contrast values derived from program ACI1. A de-
scription and listing of Subroutine Data 2 is given in Appendix B4.
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1V.2.5 Subroutine Data 3

This subroutine is a dummy data package. It is provided to hold data for path luminance
and beam transmittance for an optical system when such data become available. A listing is
given in Appendix B5.

1V.2.6 Subroutine TCAL

This subroutine is the main processing and calling routine in the program. This routine
prints given information concerning the problem, then calculates internally or calls in function
routines as it iterates the solutions of the various C and C, curve intersections. If the switch
indicating printed output is set, this routine prints the values of the variables used in calcu-
lating the approach and intersections of the C. and C, curves. This allows the user to deter-
mine at a glance the values of the variables that determine the shape of a half-hemispheric
cross-section of target detection probability. The subroutine prints the x and y coordinate
values for each of the eight calculated points for a half-hemispheric cross-section.

If the switch indicating plotting is set, subroutine TCAL calls on the two plot preparation
subroutines PLTSU and PLOT 1. A description and listing of subroutine TCAL is given in
Appendix B6.

IV.2.7 Subroutine PLTSU

This routine sets up the x and y coordinates used for plotting the four complete hemis-
pheric cross-sections. The routine also sets up the boundary, scaling, and comment format
for the cross-section plots. The description and listing for this subroutine is given in
Appendix B13.

IV.2.8 Subroutine PLOT 1

This subroutine calls computer center library routines PREP 1 through PREP 9. The calls
to these routines prepare the plot data for being written on magnetic tape. PREP 1 through
PREP 9 compose the computer center’s library routine Q9Q plot. The call to PREP 9 causes a
magnetic tape to be written containing data to be plotted. This tape is then sent to another
building where the tape is read into a Control Data 160-A computer which in turn drives a Cal
Comp 165 incremental plotter. The call to PREP 9 is actually the next to the last instruction
in program PODVI. A description and listing of subroutine PLOT 1 is given in Appendix B14.

18




IV. 2.9 Function Routines

Variables that require repeated calculations have been set up as separate function routines.
Function BBOF calculates inherent background luminance. Function TRF calculates atmos-
pheric beam transmittance. Function BSTRF calculates atmospheric path luminance, and
function COF calculates inherent contrast. Function TROF is a dummy function to calculate
beam transmittance for an optical system. Until an actual function is provided, function TROF
returns a value of .9 for calls for optical system beam transmittance. Function BSTOF is a
dummy function to calculate path luminance for an optical system. Until an actual function is
provided, BSTOF returns a value of 11.111 for calls for optical system path luminance.

Descriptions and listings of functions TROF through BSTOF are given in Appendices
B7 through B12.

V. CONCLUSIONS

Program PODVI, while somewhat limited in scope, does provide a real and valuable break-
through with respect to the barrier imposed by hand calculation methods for computing maximum
sighting range volumes. The computer program provides rapid analysis of data and output of
results at a reasonable cost. The addition of optical system functions and data, as well as the
addition of new atmospheric and reflectance data will increase the usefulness of the present
program and at the same time probably point out areas where modifications may be needed. The
heuristic nature of the problem and program indicate that as more data become available, more
analytic methods of calculating results may become apparent.

Work is progressing on computer programs to handle maximum sighting range calculations
for irregularly shaped, nonluminous targets and to solve problems where visual search is in-
volved. These programs will use short stimulus duration vision data and off-axis vision data.
It is hoped these new programs will greatly extend the computerized solution of actual visi- '
bility problems.



APPENDIX A

Vision Data

This appendix was taken directly from Appendix A of Visibility Studies and Somé Applica-
tions in the Field of Camouflage.® This book is the second volume of a summary technical
report produced by division 16 of the National Defense Research Council in 1946. The appen-
dix shows Tiffany data for the liminal contrast values of circular targets. Liminal contrast is
the value of contrast for which the probability of an observer making a correct response is 50
percent greater than chance. These liminal contrasts or interpolations of them are used as
Apparent Contrasts by the computer program.

Angular LIMINAL CONTRAST (FOOT-LAMBERTS)
subtense

of target -

{minutes) 1,000 100 10 1 107 10— 10— 10— 10~
358.9 0.00272 | 0.00272 | 0.00277 | 0.00334 | 0.00534 0.0303 0.0624 0.136
340 .4 0.00272 | 0.00272 | 0.00277 | 0.00334 | 0.00536 | 0.0112 0.0308 0.0637 0.140
340.0 0.00272 | 0.00272 | 0.00277 | 0.00334 | 0.00537 | 0.0112 0.0308 0.0638 0.140
323.0 0.00272 | 0.00272 | 0.00277 | 0.00335| 0.00539 | 0.0114 0.0314 0.0652 0.14
302.6 0.00272 { 0.00272 | 0.00277 | 0.00335 | 0.00542 | 0.0116 0.0320 0.0664 0.147
203.68 0.00272 | 0.00272 | 0.00277 | 0.00335 | 0.00544 | 0.0117 0.0325 0.06878 0.151
291.8 0.00272 | 0.00272 | 0.00277 | 0.00335 | 0.00544 | 0.0117 0.0326 0.0679 0.152
280.9 0.00272 | 0.00272 | 0.00278 | 0.00335 | 0.00547 | 0.0119 0.0330 0.0690 0.155
269.2 0.00272 | 0.00272 | 0.00278 | 0.00335 | 0.00550 | 0.0120 0.0335 0.0703 0.159
258 .4 0.00272 | 0.00272 { 0.00278 | ©0.00335 | 0.00553 | 0.0121 0.0340 0.0716 0.164
255.3 0.00272 | 0.00272 | 0.00278 | 0.00335 | 0.00553 | 0.0122 0.0341 0.0720 0.164
234.9 0.00272 | 0.00272 | 0.00278 | 0.00336 | 0.00558 | 0.0124 0.0352 0.0748 0.172
226.9 0.00272 | 0.00272 | 0.00278{ 0.00336 | - 0.00562 | 0.0126 0.0356 0.0760 0.176
215.3 0.00272 | 0.00272 | 0.00279 | 0.00336 | 0.00585 | 0.0128 0.0364 0.0780 0.182
204 .3 0.00272 | 0.00272 | 0.00279 | 0.00336 | 0.00569 | 0.0129 0.0370 0.0800 0.188
198.8 0.00272 | 0.00272 | 0.00279 | 0.00337 | 0.00570 | 0.0130 0.0376 0.0811 0.191
185.7 0.00272 | 0.00272 | 0.00279 | 0.00338 | 0.00575 | 0.0133 0.0386 0.0840 0.200
184.6 0.00272 | 0.00272 | 0.00279 | 0.00338 | 0.00577 | 0.0133 0.0386 0.0842 0.201
172.3 0.00273 | 0.00273 | 0.00279 | 0.00339 | 0.00581 | 0.0136 0.0398 0.0875 0.210
170.2 0.00273 | 0.00273 | 0.00278 | 0.00339 | 0.00582 | 0.0136 0.0401 0.0880 0.212
161.5 0.00273 | 0.00273 | 0.00279 | 0.00340 | 0.00588 | 0.0138 0.0410 0.0907 0.220
157.1 0.00273 | 0.00273 | 0.00279 | 0.00340 | 0.005890 | 0.0140 0.0415 0.0922 0.224
152.0 0.00274 | 0.00274 | 0.00279 | 0.00340 | 0.005903 | 0.0141 0.0422 0.0940 0.230
145.9 0.00274 | 0.00274 | 0.00279 | 0.00341 | 0.00596 | 0.0143 0.0430 0.0963 0.237
143.6 0.00274 | 0.00274 | 0.00279 | 0.00341 | 0.00597 | 0.0144 0.0434 0.0973 0.240
136.2 0.00274 | 0.00274 | 0.00279 | 0.00342 | 0.00603 | 0.0146 0.0446 0.101 0.250
136.0 0.00274 | 0.00274 | 0.00280 | 0.00342 | 0.00603 | 0.0146 0.0446 0.101 0.250
129.2 0.00275 | 0.00275 | 0.00280 | 0.00343 | 0.00608 | 0.0149 0.0459 0.104 0.259
127.7 0.00275 { 0.00275 | 0.00280 | 0.00343 { 0.00608 | 0.0150 0.0461 0.104 0.263
120.1 0.00275 | 0.00275 | 0.00280 | 0.00344 | 0.00615 | 0.0153 0.0476 0.109 0.274
117.5 0.00276 | 0.00276 | 0.00280 | 0.00345 | 0.00617 | 0.0154 0.0482 0.110 (0.280
113.5 0.00276 | 0.00276 | 0.00280 | 0.00345 | 0.00621 | 0.0156 0.0493 0.113 0.287
107.7 0.00276 | 0.00276 | 0.00281 0.00347 | 0.00627 | 0.0159 0.0508 0.118 0.301
107.5 0.00277 | 0.00277 | 0.00281 | 0.00347 | 0.00627 | 0.0160 0.0508 0.118 0.301
102.1 0.00277 | 0.00277 | 0.00281 | 0.00348 | 0.00634 | 0.0163 0.0523 0.122 0.315

99.38 0.00277 | 0.00277 | 0.00281 | 0.00349 | 0.00638 | 0.0185 0.0536 0.125 0.323
97 .26 0.00277 | 0.00277 | 0.00281 | 0.00349 | 0.00639 | 0.0166 0.0540 0.127 0.328
92 84 0.00278 | 0.00278 | 0.00282 | 0.00351 | 0.00646 | 0.0169 0.0554 0.131 0.343
92.29 0.00278 | 0.00278 | 0.00282 | 0.00351 | 0.00646 | 0.0169 0.0562 0.132 0.344
88 .80 0.00278 | 0.00278 | 0.00282 | 0.00362 | 0.00852 | 0.0172 0.0672 0.136 0.356
86.13 0.00278 | 0.00278 | 0.00283 | 0.00352 | 0.00856 | 0.0175 0.0581 0.139 0.366
85.10 0.00278 | 0.00278 | 0.00283 | 0.00352 | 0.00659 | 0.0176 0.0586 0.140 0.371
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29

Angular LIMINAL CONTRAST (FOOT-LAMBERTS)
subtense _
of target
(minutes) 1.000 100 10 1 10~ 10~ 10-3 10-¢ 103
81.70 0.00279; 0,00279i 0.00283,] 0.00353 | 0.00864 |} 0.0179 | "~ 0.0605 0.145 | |° 0.386
80.75 - 0.00279.| 0.00279 0.00284§ 0.00355 | 0.00687 | | 0.0180 0.0607 0.146 0.389
76.00 0.00279; 0.00279|| 0.00284:| 0.00358 | 0.00675 | { 0.0184 0.0632 0.154 0.413
74.28 0.00279' | 0.00279{] 0.00284! 0.00358 | 0.00679 | | 0.0187 | . 0.0643 0.157 0.422
71.78 0.00280; | 0.00280|! 0.00285!| 0.00360 | 0.00685 | | 0.0190 | ' 0.0658 0.162 0.436
68.08 0.00280|| 0.00280 || 0.00286!| 0.00361 | ©0.00685 || 0.0194 |! 0.0684 0.169 0.462
68.00 0.00280 ;| 0.00280{| 0.00286|| 0.00361 | 0.00696 | { 0.0195 |} 0.0686 0.170 0.462
64 .60 0.00281 )| 0.00281 | 0.002861| 0.00365 | 0.00705 | [ 0.0200 || 0.0710 0.177 0.485
62.85 0.00281 ;| 0.00281' 0.00287 || 0.00366 | 0.00710 ! | 0.0202 | 0.0725 0.182 0.501
58.73 0.00282i| 0.00282 | 0.00280!| 0.00369 | 0.00724 | | 0.0209 0.0764 0.194 0.537
58.36 0.002821| 0.00282:| 0.00289| 0.00369 | 0.00725 | | 0.0210 .| | 0.0767 0.194 0.541
54 .47 0.00284 {| 0.00284 '| 0.00290| 0.00374 | 0.00741 | | 0.0218 0.0809 | 10.208 !| 0.583
53.83 0.00284 || 0.00284 ,| 0.00200|| 0.00374|| 0.00743|| | 0.0220 0.0818 | | | 0.210 0.5)1
51.06 0.00285|| 0.00285!| 0.00292'/ 0.00378]| 0.00756| | 0.0225 0.0850 | | ' 0.222 0.627
49.69 0.00286|| 0.00286 | 0.00293(| 0.00380!| 0.00783!| | 0 0229 0.0874 | | 1 0.228 0.649
48.06 0.00286!| 0.00286 | 0.00294| 0.00382}| 0.00771,| | 0.0233 0.0897 || '0.236 0.673
46.14 0.00287 | 0.00287 | 0.00296]| 0.00385|| 0.00782]) | 0.023%8 0.0926 0.246 0.708
45.39 0.002881| 0.00288 | 0.00296|] 0.00386|] 0.00785,| | 0.0240 0.0040 | | - 0.250 0.721
43.07 0.00200 | 0.00200 | 0.00208{| 0.00396| 0. oomzj 0.0248 0.00%2 | | 10.265 0.767
43.00 0.00290{| 0.00200] 0.00208!| 0.00390!| 0.00802!' | 0.0249 0.09%4 ;0,265 0 768
40.85 0.00202 | 0.002027| 0.00301!| 0.00304|| 0.c0815|| | 0.0256 0.103 0.280 0.818
40.38 0.00292 | 0.00202 | 0.00301|| 0.00395!| 0.00820 || 0.0258 0.104 10.283 0.831
338.00 0.00294 | 0.00294:| 0.00304|| 0.00402|| © 00840 | | 0.0267 | 0.110 0.303 0.596
37.14 0.00295{| 0.00205!| 0.00305| 0.00404{| 0.00845'||0.0271 || 0.112 0.312 0.925
36.91 0.002951| 0.00205;] 0.00306|| 0.00405|| 0.00848/||0.0272 ||! 0.113 0.314 | 0.930
35.89 0.00296 | 0.00296 | 0.00307|| 0.00407]| 0.00857!||0.0277 ||, 0.116 0.324 0.967
34.04 0.00299 | 0.00299 | 0.00310{! 0.00413!| 0.00876!!| 0.0286 0.122 0.344 1.01
34.00 0.00299 | 0.00209'! 0.00310!! 0.00413]! 0.00881!|] 0.0287 0.122 0.345 1.04
32.30 0.00302 .| 0.00302 | 0.00313|! 0.004201] 0.00895 || 0.0297 0.128 0.367 1.12
31.42 0.00304 | 0.00304 | 0.003141| 0.00422{ 0.00904 || 0.0302 | 0.131 0.380 1.16
30.76 0.00305,| 0.00305'| 0.00316 | 0.00425; 0.00913(| 0.0306 0.134 0.3%9 | 1.20
29.36 0.00307 | 0.00307 | 0.00320°{ 0.00432{| 0.00033!|{ 0.0316 0.141 0412 | 1.28
29.1% 0.0030% | 0.00308 | 0.00321| 0.00432 | 0.00034|!| 0.0317 0.142 0.416 (| 1.30
28.71 0.00309 | 0.00309!| 0.00321{} 0.00434}| 0.00942|!! 0.0321 0.144 0.425 |! 1.33
28.09 0.00310 | 0.00310 | 0.00323:| 0.00438]' 0.00954 | 0.0326 | i 0.148 0.436 | 1.37
27.23 0.00312: | 0.00312}] 0.00327,;| 0.004421] 0.00966]] 0.0332 0.153 0.45¢ | 1.49
26.92 0.00313 | 0.00313:| 0.00327} 0.00444'{ 0.00970||| 0.0335 0.154 0.460 |' 1.46
25.84 0.00316 | 0.00316 | 0.00330'| 0.00452}| 0.00991||' 0.0346 0.161 0.4% |} 1.56
25 .53 0.00316 | 0.00316 | 0.00331/] 0.00453' (.00994]{' 0.0348 0.163 0.494 || 1.5%8
24.03 0.00321 | 0.00321 | 0.00337 | 0.00462, | 0.0103 0.0364 0.175 0.537 | 1.74
23.49 0.00323 | 0.00323.| 0_00340 | 0.00469 | ©.0104 0.0371 0.179 0.555 |' 1.80
22.69 L 0.00326 | 0.00326°| 0.00344 | 0.00474!! 0.0106 0.0381 0.186 0.581 1.91
21.53 0.00330 | 0.00330!| 0.00350.| 0.00485]| 0.0110 0.0397 0.19% 0.625 2.07
21.50 0.00330 | 0.00330!| 0.00350 | 0.00486]] 0.0110 0.0398 0.199 0.628 2.09
20.43 0.00335 | 0.00335]| 0.00357 | 0.004981| 0.0113 0.0414 0.211 0.676 2.27
19.88 0.00337 | 0.00337'| 0.00361 | 0.00506]| 0.0115 0.0423 0.218 0.703 2.3%
18.57 0.00344 | 0.00344; 0.00371, | 0.00524|| 0.0120 0.0449 0 237 '0.781 2.63
18.46 | 0.00345 | 0.00345,1 0.00371; | 0.00526/| 0.0120 0.0452 0.239 10.787 2.71
17 23 | 0.00352 | 0.00352j| 0.00383 | 0.00547{| 0.0126 0.0479 | |! 0.262 0.877 3.08
17.02 | 0.00354 | 0.00354| 0.00386i | 0.00551 0.0127 [{ 0.0485 0.266 0.891 3.15
16.15 ] 0.00360 | 0.00360{| 0.00395. | 0.00569{| 0.0132 0.0508 0.286 0.972 3.44
15.71 | 0.00361 | 0.00364|] 0.00201 | 0.00581|| 0.0135 0.0522 0.297 1.02 3.64
15.20 I 0.00368 | 0.00368]| 0.00409' | 0.00503{! 0.0138 0.0540 0.312 1.08 3.89
14.59 | 0.00374 | 0.00370|| 0.00417 | 0.00611|| 0.0143 0.0562 0.330 1.15 4.21
14.36 ©0.00376 | 0.00372|| 0.00420 | 0.00618]| 0.0144 0.0571 | |1 9.337 1.19 . 4.34
13.62 0.00384 | 0.00382|| 0.00434 | 0.00643|| 0.0151 || 0.0604 { | 0.365 ' | 1.30 ' 4.83
13.60 | 0.00384 | 0.00382/| 0.00436 | 0.00644| 0.0152 0.0605 | || 0366 1.30 i 4.84
12.92 ' 0.00392 | 0.00391{] 0.00449, | 0.00668|| 0.0158 0.0639 | || 0.393 1.43 | 5.36
12.77 0.00394 | 0.00394|| 0.00453{ || 0.00678 || 0.0160 0.0649 0.401 1.46 | 5.47
12.01 ’0.00406 0.00407!| 0.00473] || 0.00713 || 0.0170 0.0695 || 0.439 1.64 6.18
11.75 0.00410 | 0.00412!| 0.00481{ [{ 0.00728 [ 0.0172 0.0713 |! 0.455 1.71 6.47
11.67 '0.00411 0.00413]| 0.00484] | 0.00733 |' 0.0174 || 0.0719 |, 0.460 1.73 6 52
11.35 0.00417 0.00419|| 0.004031 || 0.00750 | 0.0179 ! || 0.0742 0.480 1.82 6.93
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Angular "LIMINAL CONTRABT (FOOT-LAMBERTS)
subtense
of target k
(minutes) 1,000 100 10 1 10~ 10-* 1073 10~ 10-8
' 1.520 0.0720 || 0.0944 0.141 0.251 0.638 |* 2.77 -23.3 | 100.0 386. -
1.459 0.0776 || 0.101 0.152 0.272 0.684 2.9 25.2 "108. 417.
1.436 0.0796 || 0.105 0.157 0.281 0.703 3.00 26.1 112. 432.
1.362 00077 [loe | 0174 | (0.311 0.7°3 3.43 28.9 124 479,
1.360 0.0881 | { | 0.118 0.175 0.312 | 0.788 3.45 20.0 125. 480.
1.202 0.0068 || 0.128 0.198 0.345 0.868 3.82 32.2 138. 535°
1.277 0.0886 : || 0.181 0.107 0.352 0.885 | 3.90 32.9 544.
1.201 0.110 0.148 0.222 0.308 0.998 4.4 37.1 617.
1.175 0.118 | {] 0.154 0.232 0.413 1.05 4.58 38.7 643.
1.167 0.117 ' {]0.185 0.234 0.419 1.08 4.63 30.3 652.
1.135 0123 || 0.164 ||0.248 | 0.442 [} 112 |; 4.01 41.4 687.
1.077 0.135 || 0.182 0.274 0.491 1.24 5.48 46.0 766.
1.075 0.136 0.182 0.275 | | 0492 1.25 |, 5.50 46.2 770.
1.021 0.149 0.200 0.304 |'o0.542 1.33 |i 6.09 51.3 851.
0.9938 | .0.157 0.210 0.319 0572 || 1.45 6.41 53.6 893.
0.9726 0.168 0.219 0.333 . 0.598 1.52 6.67 56.1 941.
0.92%4 0.177 0.239 " || 0.364 0.652 1.66 7.33 61.6 1030.
0.9229 - 0.180 0.242 0.368 0.662 1.88 7.41 62.4 1042.
0.9078 0.185 0.250 0.381 : 0.682 1.74 7.66 69.5 1080.
0.8880 0192 ||o020 ||0.305 0714 |, 182 || 7008 67.4 1130.
0.8613 ; 0.203 0.277 0.420 0.758 | 1.93 8.49 71.2
0.8510 1 0.209 0.284 0.432 0.776 | . 1.98 8.70 73.3 -
0.8170 ' 0.225 0.306 0.463 0.841 2.14 9.44 79.4 1330.
0.8075 0.232 0.313 0.476 0.859 2.20 9.66 81.3
0.7600 0.258 0.352 0.538 0.967 2.48 11.0 92.0 i
0.7428 -0.271 0.367 0.562 1.01 2.61 11.5 96.2 ;
0.7178 0.290 0.392 0.598 1.08 2.79 12.4 104.
0.6%08 1 0.320 0.434 0.664 1.20 { 3.10 13.8 116.
0.6800 0.322 0.436 0.667 1.22 3.12 116.
0.6460 0.355 0.480 0.740 1.34 3.43 129.
0.6285 0.374 0.512 0.783 . 1.41 3.64 136.
0 5873 0.426 0.582 0.808 1.61 4.16
0.5836 0.432 | . 0.586 0.912 1.64 4.21
0 5447 ©0.497 0.676 1.04 1.88 4.82
0.5353 0.507 0.692 1.07 1.92 4.96
0.5106 0.562 0.766 1.19 2.14 5.4.'7.,‘
0.4969 0.596 0.807 1.26 2.26 5.7
04906 0.637 0.871 1.34 2.42 6.19
0.4614 0.687 |, 0.935 1.46 2.62 6.6%
0.4539 |0.714 0.975 |'1.50 2.71 6.92
0.14307 0.787 1.08 11.67 3.01 7.67
0.4300 0.793 1.08 1.68 3.01 ‘| 7.74
04085 0.881 1.20 1.85 3.34 8.52
04038 0.902 1.23 1.90 3.42 8.70
0.3¢00 | 1.02 1.38 | 2.14 3.85 9.86
0.3714 :1.06 1.44 |i2.24 4.04 10.4
0.3691 t1.08 1.46 2.27 4.09 10.2
0.35%9 1.14 1.55 2.40 4.32 11.1
0.3404 1.28 1.73 2.68 4.82 12.4
0.3400 1.28 1.73 2.68 4.83 12.4
0.3230 ' 1.40 1.91 . 2.96 5.31 13.7
0.3142 1 |1.40 2.02 ; 3.14 5.62
0.3076 1.55 2.11 | 3.26 5.85
0.2936 1.70 .2.32 i 3.58 6.43
0.2018 1 1.73 2.33 | 3.63 6.53
02871 1177 . 2.42 3.76 6.74
02809 £1.86 2.54 3.9 7.02
0.2723 199 2.69 4.17 7.50 19.3
02602 2.03 2.75 4.27 7.67
02584 2.19 2.08 4.63 8.32 '
02553 2.25 3.07 4.74 8.55 !
02403 2.52 3.43 5.36 9.55
0 2349 2.66 3.62 5.60 10.0
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APPENDIX B

This appendix contains fourteen programs and subroutines as follows:

B1
B2
B3
B4
B5
B6
B7
BS
B9
B10
B11
B12
B13

B14

Title
PROGRAM ACIl and SUBROUTINE TIFIN
PROGRAM PODV1
SUBROUTINE DATA 1
SUBROUTINE DATA 2
SUBROUTINE DATA 3
SUBROUTINE TCAL
FUNCTION TRF
FUNCTION BSTRF
FUNCTION TROF
FUNCTION BSTOF
FUNCTION BBOF
FUNCTION COF
SUBROUTINE PLTSU

SUBROUTINE PLOT 1
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VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title PROGRAM ACI1 and SUBROUTINE TIFIN
Category cve

Programmer Barkdoll

Date 1 November 1965

Type Fortran 63

B. DESCRIPTION

This program calculates 20 values of contrast threshold from each of the nine levels of
background luminance from the Tiffany data. The calculated contrast thresholds are found
by using 20 given values of altitude. The values of contrast threshold calculated by this
program are used as inputs to program PODVI.

C. USAGE

1. C_alling Sequence

Program AC11
TIFIN (IBAC, Z, CCR, CALPH)

2. Arguments or Parameters

IBAC =1 of 9 levels of background luminance from Tiffany data.

Z = The altitude value to be used in the interpolation procedure.
CCR = The interpolation result for contrast threshold.

CALPH = The calculated value of alpha.

3. Storage Requirements (Decimal) 338 words

4. Temporary Storage Requirements - Not Applicable
5. Alarms, Print-Outs Prints out values of apparent contrast.
6. Error Returns None

7. Error Stops None

8. Input and Output Tape Mountings Not Applicable
9. Input and Output Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable
11. Machine Time
12. Accuracy Not Applicable
13. Cautions to User - None
14. Equipment Configuration CDC 3600

15. References

28
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METHOD
(1) Interpolation of table values

[CALPH — ALPH(D] [CR(I+ 1) — CR(D]

[ALPH(I + 1) — ALPH(D]
(2) Ricco’s Law, where CR(D) = 0

CCR = CR(D) +

CON
CCR=——2
(ALPHA)

CON is a constant for a given level of background luminance.
ALPHA must be less than a given maximum angular size for each level of inherent background luminance.

FLOW CHART PROGRAM ACI1 AND SUBROUTINE TIFIN

START

; CCR = CA(N +
§

4
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PROGRAM ACI1

[a¥aXaXakakaXaXakaEalaNaXaNaRaRa¥al

125 FORMAT (//50X»19HTHRESHOLD CONTRASTS)
PRINT 130 (ALT(L)eVALPH(L)1 2 (VCR(L M) oM=10e902oL=10e20) . ___ ACI 0350
130 FORMAT(//3XsFTelsF10e504F9¢592F10e59F11e5sF12e59sF1345) ACl 0360
CEND . .. .__AC1.0370_
SUBROUTINE TIFIN(IBAC,Z,CCR,CALPH)
SUBROUTINE TIFIN{IBAC+Z+CCRsCALPH) TIF 0000
C SUBROUTINE TIFINeeelNOVs650eeBARKDOLLcoeVISLABessUCSD TIF 0010
C #2xTHIS SUBROUTINE WILL INTERPOLATE FOR THRESHOLD TIF 0020
C ##%CONTRAST VALUE FROM ONE OF 9 ADAPTION ~ TIF 0030
C #%2LEVELS OF TIFFANY DATA. TIF 0040
C ###[NPUT DATA IBAC = 1 OF 9 LEVELS OF BACKGROUND_ LUMINANCE 1 TIF 0050
C #%#2 = THE ALTITUDE VALUE TO BE USED IN INTERPOLATION TIF 0060
d e . e ___TIF_0070.
C ##£OQUTPUT CCR=INTERPOLATED VALUE FOR THRESHOLD CONTRAST, TIF 0080
C o #uxenCAIPH = THE CALCUIL ATED VALUF OF ALPHA. TIF 0090
C ##%PROGRAMS CALLED NONE. TIF 0100
e TIF 0110
DIMENSION ALPH(253)+B1000(253)s8100(253)+B10(253), TIF 0120
S 1B1i253)9BM1§253) «BM2(253)eBM3(253)9BM6(253)19BM5(253) +CR(253) ______TIF 0130
IF{SWeEQe0)10s30 TIF 0140
—— 10 _Su=l TIF 0150
READ 209 (ALPH(I1)sB1000(1)sB100(T)sB10(T)oBI(II+BMI(I) TIF 0160
._1BM2(J1sBM3(119BM4 (1) sBMS(I) e]=1p248 ) _ o TIF 0170
20 FORMAT(10F6) "TIF 0180
30 I=1 e TIF 0190
CALPH=3437.749/2 0 TTTTTTTmmmmmmmmmmmmmemm e TIF 0200
40 JF({CALPHeLT¢ALPH(I)eANDCALPHeGTeALPH(I+11})50+60 TIF 0210

30

120 FORMAT(//1XsBHALTITUDE 93X sSHALPHA»5X»5H1000¢94Xs4HI(

PROGRAM ACI1

###ACT1=THRESHOLD CONTRAST INTERPOLATER NO 1l

ACI 0000
_AC1 0010
ACl 0020

###THIS PROGRAM CUNTAINS THE ALTITUDE VALUES USED BY SUBROUTINE _ ACI 0030

###%TIFIN FOR INTERPOLATION OF TIFFANY DATA TO ACI 0040

##4%GIVE THRESHOLD CONTRAST VALUESe ... . . .. ... . . . ACL 0050

##xINPUT DATA ARRAY=ALT(20) THIS ARRAY CONTAINS THE ALTITUDES ACI 0060

%8 %FOR WHICH THRESHQLD CONTRASTS ARE DESIREDe. AC1 0070

ACI 0080

«2sOUTPUT=THIS PROGRAM PRINTS QUT ARRAY ALT=20 GIVEN ACI 0090

eesoVALUES OF ALTITUDEs ARRAY VALPH=20 CALCULATED ACI 0100
eee e VALUES OF ALPHA» AND_ ARRAY _VCR=20 VALUES OF THRESHOLD = ACI _0110._.

eee s CONTRAST FOR EACH OF 9 VALUES OF BACKGROUND LUMINANCE. ACI 0120

ACI 0130

##2NOTE CCR=THRESHOLD CONTRAST VALUE ACI 0140

R AC1 0150

e «s SUBROUTINES CALLED TIFIN ACI 0160
L eeeee_._____AC1 0170 _

DIMENSION ALT(20)sVALPH(20)sVCR(2059) ACI 0180

DATA(ALT=2Ue 94Ue26Ue 8003100092006 94004 9600438006 910000+ ACI 0190

120000 946000e36000 e 380006 1000046915000 $20000492500065300006¢9400004)ACI 0200

DO 14 1=199

ACI 0210

DO 12 K=1+20
IBAC=1 § Z=ALT(K) )
CALL TIFIN{IBACsZsCCRsALPH)
VCR(K»1)=CCR $ VALPH(K)=ALPH
12 CONTINUE
14 CONTINUE

ACI 0220

. _ACI 0230

ACI 0240

PRINT 100

100 FORMAT{1H1940X+36HBACKGROUND LUMINANCE IN _FTe LAMBERTS)

PRINT 120

1 )
192H21e 38Xs2He 197X 93He01 97X 94He00197X95He000197X96H,00001

_PRINT 125

AC1 0300

00096X93H10e 96XACT 0310
001)

ACI 0320

“ACI 0340




50 GO TO(70+80+909100+110+12091300140,4150) IBAC TIF 0220
60 I=I+1 ) - e TIF 0230
GO TO 40 TIF 0240
70 CR(1)=B1000(1) $ CR(I+1)=B1000(I+1) 3 CON=+1470 $ GO TO 160 TIF 0250
80 CRUI)=B100(1) $ CR(I+1)=B100(I+1) & CON=.1995 & GO TO 160 ~ TIF 9260
___ S0 CR{I)=B10(I) % CR(I+1)=B1l0(I+1) $ CON=.3092% GO TO 160 TIF 0270
100 CR{IN=B1(I) $ CR(I+1)sB1(I+1) $ CON=.5571 % GO TO 160 TIF 0280
110 CRUT)=BM1t1) $ CR{J+1)1=BM1(I+1) $ CON=1.434 $ GO TC 160 ____________ _TIF 0290
120 CR(I)=BM2(1) $ CR(I+1)=BM2{I+1) $ CON=64367 $ GO TO 160 TIF 030D
130 CR(1)=BM3(1) % CR(J+1)=BM3(J+1) $ CON=53,87 $ GO TO 160 _______ TIF 0310
140 CR(I)1=BM4(I) % CR{I+1)1=BM4(1+41) § CON=231,0 $ GO TO 160 TIF 0320
150 _CR(I)=BM5(I) $ CR(I+1)=BM5(]+]1) $ CON=890,3 $ GO TO 160 TIF 0330
160 IF(CR{I)eEQeOeOReCRII+1)4EQe0} 1704180 TIF 0340
170 CCR=CQN/CALPH**2 e _T1F 0350
GO TO 210 TIF 0360
180 IF(CR{I)aEQeCR(J+12)190s200 _ B TIF_0370
190 CCR=CR(1} TIF 0380
o GO _TI0 210 , JIF 0390
200 CCR=CR{I}+{{ {CALPH-ALPH(I))*(CR(I+1)-CR(TI)})}/(ALPH(I+1)=-ALPHI(I)})) TIF 040N
210 CONTINUE .____ e e e JIF_0410_.
END - TIF 0420
HEnuxn At u*TIFFANY THRESHOLD CONTRAST DATA#SRERsRusssas
_358490400272e002724002774003342400534,01120403030.06240a13600_ 001..
234064060027200272¢00277.00334,00536,01120.03080,06370614000 002
0 0 0 0214000 003
323.00e600272600272000277600335,00539,01140,03140,06520414400 004
_302+60000272+00272¢00277200335000542401160¢03200,06640¢14700 005
293e60600272000272¢00277e00335,00544,01170403250.06780415100 006
--291980000272+00272002770033540054490117003260.,06790615200_ - | 007 ___.
280690000272¢00272400278+00335,00547,01190,03300,0690015500 008
_269220.00272200272200278200335200%50.01200.03350.07030,15900 009
258¢40000272000272400278¢00335,00553,01210603400407160,16400 010
. 25530000272+002720Q278400335500553,0122003410407200,16400_______ ol11i____
234090000272400272¢00278¢00336400558.,01240403520,0748017200 012
.22629040027200027200027840033600562001260403560407600,17600_ ____ _____________ ____ ( 013 __
215030400272400272600279+00336400565,01280403640,07800,18200 014
198.80¢00272400272¢00279600337e00570.01300+0376040811019100 016
- 185070000272+002720027900338500575001330,03860.08400620000_ . | e17_
184¢60600272¢00272400279400338,00577,01330,03860,08420,20100 018
2 172030+00273¢00273000279400339,00581,401360.03980.08750,21000 ____ __  _ __ ______( 019 _
170020600273e00273¢00279600339,00582,01360404010,08800.21200 020
16125020027320027300279200340,00588,01380,04100,09070,22000 021
157¢10600273¢00273¢00279¢00340600589,01400404150.09220422400 022
..1520000002740002740027940034000593¢01410406422009400623000 | 023 ___
145090000274¢00274¢00279¢0034100596¢01430404300409630423700 024
_14306000027420027400027940034100059701440004340,09730,24000 | 025____
136020000274¢00274¢00279000342.00603,01460404460410100,25000 026
136000400274+00274900280,00342.00603,01460604460610100625000 027
129020000275600275¢00280600343,00608¢01490+04590,10400425900 028
_1276706002750002750002800003434,00608401500404610610400426300 o 029
120010600275400275¢00280400344.00615,01530404760410900,27400 030
117650000276000276600280+00345.00617,01540.0482011000,28000 | n31
113e50000276000276000280600345400621.01560404930.11300428700 032
1077040027620027620028120034720062701590.,05080,11800,30100 033
107¢50000277e00277e00281600347400627,01600,05080411800,30100 034
210241060027 7e002770002R120034850063420163005230412200031500 4 035 ____
099¢38¢00277¢00277e00281400349,00638,01650405360412500432300 936
Q972690027 720027700281200349000639,01660605400412700.32800 037
092484400278e00278e00282¢00351400646¢0169040554064131004343N0 038
—092429400278400278200282400351200646401690,05620413200,34400 ___ L 039




088¢80600278400278¢002824003524006524017204057200136C0435600 can

. 08641340027800278¢00283400352e006564017500581001390036600___ . C4l ___
085410600278e00278600283400352+0065901760405860614000637100 042
_081e70900279e00279200283400353,00664e0179006050014500,38600 043
080675600279e00279e00284600355400667e01800+06070614600438900 Ca4
2 2 0] (0] Q Q0 0 C45
074e28400279600279000284400358400679¢01870606430615700642200 046
. 07127800280000280000285200360000685¢01900606580016200643600________________ _______ 047 ___
068¢08600280600280600286600361400695601940.068404169004462C0 048
. 068200e00280000280200286000361¢0063640195000686017000646270_ . N49 ___
064060¢00281¢00281e00286400365400705,0200007100617700,48500 059
d 00710,02020,07250618200650100 S __.n51
058473e00282e¢00282e00289¢00369e600724402090607640619400653700 052
058036000282000282000289000369¢00725,02100007670019400654100 053
054¢47e00284000284e00290e00374¢00741402180608090620800458300 054
. 053+8340026400028400029000037%4000743602200008180621000659100 _  __ __.__ .. . _055
051606¢00285¢0028500292¢00378e00756602250608500622200462700 056
-049.69200286200286000293400380200763,022904087404228004649C0 = 057
048006000286e00286000294e00382¢0077140233C6089T7023600467300 058
046014000287+00287000295¢0Q3850007824023800092602460070800_________ . _.__________059
045039400288¢00288000296000386¢00785402400609400625000472100 nece
04300700029000029000298¢003904008024024800098202650076700_______ . ______________.061 ____
043¢00600290600290¢00298¢00390e600802602490.09840+265004676800 : 062
040485000292¢0029200301400394+00815,02560410300428000481800 ) 063
040638400292¢0029200301+00395400820602580610400628300,83100 064
038400600294, 0400 00 0 0 0300,89600 065
037e¢14400295¢00295000305e00404400845,02710611200631200492500 066
036691600295400295¢00306¢0040540084802720011300031400493000 _067
035e89e00296¢00296e00307e00407¢00857402770¢11600632400,96700 068
034006400299400299200310,00413+00876+02860412200¢344001,0400 - ___069_ ___
034¢00e00299¢00299¢00310600413+00881,02870612200¢345001,0400 070
032¢30000302¢00302003]1300420,00895,029700128006367001.1200 071
031e¢42e¢00304¢00304000314600422¢00904403020¢13100380001.1600 . 072
030gIQQQOBQQQQQQQQAQQQLQQ00“25.00913003060.13“00.389001.2000 ______ 012_“_
029¢36000307¢00307e00320e400432+00933,03160141006412001,2800 074
029¢18¢00308¢00308¢00321600432+00934,03170614200,4160014,3000 | 075
028e71600309e00309¢00321400434,00942¢03210616440064250013300 . 076
028009¢00310600310e003236004386009544,03260148006436001.3700 077
027e23e00312e¢00312e00327¢00442¢0096660332041530045400144400 078
026¢92000313+00313e00327600444¢00970+03350015400.46000144600 079
025084000316000316000330.00452000991003460016100.48600105600 080
025+53500316200316.0033150045,0099% s034804 16300494001 45800 081 ___
024¢03e00321e00321e00337e600462401030e036406175006537001,7400 082
1 023049000323600323e00340,004694010404037]10617900,555001,8000 083
022e69000326e00326e00344600474601060,03810186006581001,9100 084
021e53¢00330600330003506004856011004039706198006625002.0700 085
021e¢50e600330e600330600350600486401100,03980619900,628002,0900 086
U20e4360033540033500035740049800113060414021100667600242700 087
019e88600337¢00337¢00361600506001150604230621800703002.3800 088
018a57000364400344¢0037]1900524501200,04490,23700,781002,6800 089
018646000345400345000371600526401200404520623900678700247100 090
017023e00352000352000383600547012604047906262006877003,0800 . 091
017602e00354400354e00386e005516012T706404850626600689100341500 092
U0161500360000360000395e0056900132060508062860097200344400 093
01571e00364¢00364e00401e0U058120135060522029T70010200346400 094
015020400368200368000409000593,01380,0540031200108003,8900 : 095
014.59.0Q37Q000370000417.00611001430.05620.33000101500402100 096
N14ea3640037600372004204006189014400571033700193900443400 097
013e62¢00384600382e00434400643401510406040e4365001630004,8300 098
-0134606003B84000382e00436420644201520,06050e366001+30004,8400 099____
012¢92¢00392¢0039100449¢0066860158060639063930014300543600 100
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A. IDENTIFICATION

VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

Title PROGRAM PODV1
Category cve

Programmer Barkdoll

Date 1 September 1965
Type F-63 Calling Program

B. DESCRIPTION

Provides input data and calls the sequence of programs that will solve for a probability

of target detection volumn.

C. USAGE

1. Calling Sequence

Calling Program

2. Arguments or Parameters

FNUMB = flight number used for atmospheric data.

DIAM
OBJ
BAC
PROBK
NPROB
Sw2
sw1

3. Storage Requirements (Decimal)

4. Temporary Storage Requirements

5. Alarms, or Print-Quts

6. Error Returns

7. Error Stops
8. Input and Output Tape Mountings
9. Input and Output Formats

10. Selective Jump and Stop Settings

11. Machine Time

12. Accuracy

13. Cautions to User

14. Equipment Configuration

15. References

36

target diameter in feet — not to exceed 100 ft.

index for directional reflectance properties of target object.

index for directional reflectance properties of the background.

constant for deviation from 50% probability of detection.

integer representing probability of detection.

switch for plotting; 1 if plot is desired, O if no plot is desired.

switch for output printing; 1 for calculations and coordinates, O for coordinates only.

37 words

(a) Not Applicable (b) Not Applicable
None

None

None

Not Applicable

Not Applicable

Not Applicable
Approximately one minute
Not Applicable

None

CDC 3600 Fortran 63

B2



E. FLOW CHART

" Call TCAL(FNUMS, DIAM, 08,
~ NPROB, SW1, SW2

~&— Input variables

o \ Initializes data

BAC.

|

fm PREP (9) -« ~a— Final call for
o ) l preparation of a plot
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PROGRAM PODV1

a¥aXaNaRaXaXataXeXaNaNaNeaNaNalakaNakaNaNatalaNeNakaXaaNa¥aRaEaNa ke e el
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PROGRAN POV 1 PODL Q0L
e 0e PROGRAM PUDV]eeeliNOVe650e e BARKDOLL 00 eVISLABe e s UCSD POD 0OGC10
eeePOLV1= PRUBABILITY GF DETECTION VOLUME PHASE 1 POD 0G20D
eeeTHIS PRUGRAM PROVIDES INPUT DATA FOR THE POD 0030
e ee SOLUTION OF A PROBABILITY OF TARGET DETECTION VOLUME,. POD 0040
ees THF CALLFD SEQUENCE OF PRCGRAMS WILL PRINT THE POD N0O50
ees ALTIIUDE AND DISTANCE FROM THE TARGET AXIS FOR POD 0060
eee8 DOWNWARD LOOKING ZENITHS OF PATH OF SICGHTs POD 0070
eeeTHETA=1BUS165915u9135912001059100995 DEGREES AND POD 0080
eesFOR 5 ALZIMUTHS OF PATH OF SIGHT W]TH RESPECT POD 0090
eeslO THE SUNs PHI=Us4549U91355180 DEGREES. POD 0100
ees THE PROGRAM WILL ALSO PLOT THESE POINTS AS POD 0110
eeelh HEMISPHERIC CROSS SECTIONS. POD 0120

POD 0130
ees VARIABLE INPUTSese POD 0140
essOPT=0PTION FOR ATMOSPHERIC AND OPTICAL SYSTEM POD 0150
eeeesOPT=U FOR VIEWING THROUGH ATMOSPHERE ONLY POD 0160
eseeesOPT==1 FOR OPTICS AND NO ATMOSPHERE POD 0170
eseseOPT=+1 FOR OPTICS AND AN ATMOSPHFRE POD N180
e oo FNUMH=FLIGHT NUMBER FOR ATMOSPHERIC DATA POD 0190
e e s OPTNU=OPTICAL SYSTFM INNDEX NUMBFR POD 0200
e oo DIAM=TARGET DIAMETFR IN FT4sNOT TO EXCEED 100 FT, POD 0210
eesOBJ=INDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES POD 0220
e esOF TARGET OBJECT POD 0230
e eebBAC=INDEX FOR UIRECTIONAL REFLECTANCE PROPERTIES POD 0240
e oo OF BACKGROUND o ) POD 0250
e s o PRCBK=CONSTANT FOR DEVIATION FROM 50 PERCENT POD 0260
e esPROBABILITYsle FQR 50216206 FOR 70y 1450 FOR 90s AND . POD 0270
eeele9l FOR 99 PERCENT PROBAHILITY OF DETECTION ’ POD 0280
e oo NPROB=INTEGER REPRESENTING PROBABILITY POD 0290
eseSWI=SWITCH FUR OJUTPUT PRINTINGs 1 FOR CALCULATIONS POD 0300
e es ANL COORDINATESs U FOR COORDINATES ONLY ) _POD 0310
eoeSW2=5SWITCH FOR PLOTTINGs 1 IF PLOT IS DESIRED POD 0320
ese0 FOR NC PLOT e e e POD 0330
.o POD 0340
o oo CALLED PROGRAMS=TCAL - eeee ... ..POD_0350.

POD 0360
OPT=0. _ __POD 0370
FNUMB=T74, POD 0380
DIAM=10, - ——
0BJ=1. POD 0400
BAC=1. POD 0410
PROBK=1 POD 0420
NPROB=50 _POD 0430
SWil=1,. POD 0440
SwW2=1, . e ... POD 0450
*##%INITIALIZE DATA TABLFSe POD 0455
CALL DATAL .POD 0460
CALL DATA2 POD 0470
CALL DATA 3 POD 0480
*#%%*CALL MAIN PROCESSING ROUTINE POD 0485
CALL TCAL(CPT sFNUMBSsOPTNUSDIAMs0OBJsBACsPROBKsNPROBS POD 0490

1SW1sSW2) POD 0500
*%#%INITIATE PLOTTING OUT DATA ‘POD. 0505
CALL PREPI(9) POD 0510
END POD 0520
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VISIBILITY LABQRATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE DATA 1
Category cve

Programmer Barkdoll

Date 29 September 1965
Type F-63 Subroutine

B. DESCRIPTION

Data package containing a three dimensional array (8, 18, 5) of Path [Luminance values for
a given flight. The eight columns represent zeniths of path of sight, the eighteen rows represent
altitudes from 1,000 feet to 60,000 feet, and the five planes represent azimuths of path of sight.

C. USAGE

1.

9.
10.
11.
12.
13.
14,
15.

Calling Sequence

Arguments or Parameters

Storage Requirements (Decimal)
Temporary Storage Requirements
Alarms, or Print-Quts

Error Returns

Error Stops

Input and Output Tape Mountings
Input and Output Formats
Selective Jump and Stop Settings
Machine Time

Accuracy

Cautions to User

Equipment Configuration
References

D. METHQD
E. FLOW CHART

Called by PODV1, data used by BSTRF

ARRAY BS gives Path Luminance values
COMMON /A/ BS(8.18,5)
COMMON WITH BSTRF

720 words

Not Applicable
None

None

None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
None

CDC 3600 FORTRAN 63

Data package only

Not applicable

B3
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SUBROUTINE DATAL

SUBROUTINE DATAL *al 0000
C ¢ ¢+ SUBROUTINE DATAI...1NOV'65...8ARKDOLL..onSLAB.o.UCSD DAl 0010
C eeeTHIS SURROUTINE IS A DATA PACKAGE FOR PATH DAl 0020
C o ss LUMINANCE VALUES»ARRAY BS(8+18+5)USED BY BSTRF DAl 0030
C eee TABLE OF BSTAR PATH LUMINANCE VALUES FOR FLIGHT 74 DAl 0040
C ###NOTE DATA STORED IN THIS WAY FOR PILOT DEBUGGING ONLY. DAl 0045
C DAl 0050
COMMON/A/BS(8918+5) DAl 0060
C e eePATH LUMINANCE VALUES, DAl 0065
BS(19191)208 BS(19291)260e98 BS(19391)=134.% BS(1ls451)=192, DA1 0070
BS{1951112233,% BS{1+691)=2644% BS(19791)%291e8 BS(1+8s1)=313. DAl 0080
BS{19991)=341e885(191091)3367385(1911+1)2388.5BS5(1+1251)=2484. DAl 0090
BS{1913+1)%603.,885(191491)=T710.3B85(1915+1)=798.,5BS(1+16+1)2928, DAl 0100
BS(191791)=21010,385(1+18+1)=1060. DAl 0110
BS(291+1)m08 BS(292+1)360e93 BS(29391)=2132.3 BS(2+4+1)=204, DAl 0120

BS5(295+1122594% BS(2+691)228148% BS(29791)2301+8 BS(2+8+1)=327. DAl 0130
BS(2+951)3366+8B85(291091)1=388.8385(2+11+113399,3B5(2+12+1)2457. DAl 0140
BS(291391)25108B5(2514+1)=557,3B5(2+15+1)2596.9385(2+16+1)2653, DAl 0150
BS(29217+1)%689.885(2+1891)=710, DAl 0160
BS(39191)20% BS(392+1)=8148% BS(3+391)2158.% BS(3+4,1)2229, DAl 0170
BS(395+1)=298+% BS(3¢6+1)331848 BS(3+751)2344.% BS(3+8+1)2377. DAl 0l80
BS(39991)2419.8BS({3+10+1)3445.3BS5(3+11+1)3459.885(3+12+1)=532, DAl 0190
BS(391391)%604¢SBS(3+14+1)2674e3BS(3515+1)37314385(3+16491)=815, DA1 0200

BS(3+17+1)=867.385(3518,1)=899, DAl 0210
BS(491+1)208 BS(49291)28847% BS(493+1)2163¢8% BS5(4,6,1)=236. DAl 0220
BS(64359113305¢8 BS5(4+6+1)=3404% BS(49791)=2381e8 BS(49891)=434. DAl 0230

BS(699+1)2496e5B5(491091)12531,8B5(4911+12)2545,3B5(4+12+1)=610. DAl 0240
BS(4913+1)2672e585(4914+1)=731,3B5(4215+1)=T779.5B5(4+16+1)=848, DAl 0250

BS(4917+1)%8918B85(4+18+1)=917, DAl 0260
BS(59151)=08 BS(5+2+11%123,% BS{5+9391)22144% BS(5+451)=298. DA1 0270
BS{5959112371e8% BS(5¢691)%414e% BS(5+T791)3469¢% BS(5+891)m545. DAl 0280
BS(599+1)2671e8585(591091)12T732,3B5(591191)=2T749,8B5(5+1251) 2823, DAl 0290
BS(591391)=896e3B5(59149112967,3B5(5+15+1)=1020.5B5(5+16+1)=1110, DAl 0300
BS(591791)=11504385(5+18+1)=1180. DAl 0310
BS(69191)=08 BS(69291)2223.9% BS(6v3'1)'6610$ BS(6+451)=676. DAl 0320

BS(695+1)3868e% BS(6+691)2973,3 BS(697+1)=1070.% BS(6+851)=1180e DAl 0330
BS(699+1)21290,3B5(6910+1)x1360,3B5(69211)1=1380.5B85(6912+1)=21510,DA1 0340
BS(6913+1)=1660e3B5(6914+1)2179Ce8BS(691551)=1890.8B5(6+1691)=2040DA1 0350

l. DAl 0360
BS(6+1791)=22120.3BS(6+18+1)=2170. DAl 0370
BS(79191)=0% BS(7+2¢1)=398e% BS{79391)%727e% BS(7+451)=998, DAl 0380

BS(79591)x1210.% BS(T7+6+1)21300s% BS{7+7+1)=1390.% BS(T7+8+1)=1470,DA1 0390
BS({79951)1%153043BS5(7+1041)=158043B8S5(791151)=1610.5B5(7+12+1)=1780.DA1 0400
BS(7913911%1980e8BS(791451)2215068B5(7915+1)22270.9BS(T7+16+1)=2440DA1 0410

1. DAl 0420
BS(7917+1)325404885(T»18+1)1m2590. DAl 0430
B5(89191)=08 BS(892+1)=750e$ BS(B89391)21140e% BS(Be491)=1400. DAl 0440

BS(B8+5+1)215904% BS(8+691)21690,5 BS(8+s7+1)=1780,% BS({B8+Bs1)=1890.DA1 0450
BS(85951)=22020438B5(8+1051122110,5BS5(8+11+1)%2140.$B5(8+12+1)=2310,DA1 0460
BS(8513+1)=22500. DAl 0470
BS(19192)=0 $BS(192+2)%86e2 $SBS{14392)=159s $BS(1+4+2)2220. DAl 0480
BS(195+2)%267« $BS(19692)1%299. $BS(19792)=324¢ $3BS(1+8+2)2340. DAl 0490
BS(19992)337568B5(1910+2)=2401,885(191152)241743BS5(1+12+2)=495. DAl 0500
BS(1513+12)%587e3B5(1914+2)%671385(1915+2)2T740.5BS5(1+16+2)2841, DAl 0510

BS(191792)=903.3B85(1+18+2)=941, DAl 0520
BS(2+192)=0 $SBS(2+2+2)=103e $BS(2+392)2183s $BS(2+44+2)=252, DAl 0530
BS({2+552)=308¢ SBS12+692)=335, SB8S(297+2)2356. $BS(298+2)=371. DAl 0540
BS(299+2)1%417385(2+1092)2447,3B512+11+2)2463.3B5(2,12+2)s541, DAl 0550
B5(2913+2)126284585(291492)2T707.5B5(291592)2T772.5B5(2+16+2)=866. DAl 0560
BS(2917+2)5925.8B5(2+18+2)=961. DAl 0570
BS(3+192)=0 $BS5(392+2)=110e SBS(39302)2192¢ $BS(3+4+2)=262, DAl 0580

BS(3+5+2)%318e SBS(3+692)%365¢ $BS(39742)=406¢ $BS(3+8+2) =44l DAl 0590
BS(39992)=4878B5(391092)12518.88S(3911+2)u5344385(3+12+2)=2607. DAl 0600
B5(3913+2)=6B89e3B5(3+14+2)2763.8B5(3+15+2)2824+385(3+1642)=912 DAl 0610
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BS(3+17+2)=967%B5(3,18,2)=1000,

BSias1s21=0 3B5{4+2+212128« 3B85(493+2j3244%. $BS(4,4,21=231,
BS(4+5521=391. $BS(4+6+2)2444, $BS(497+2)2484, $BS(4+8+2)2525.
BS(49992)2606.8BS(4510+2)=645.3BS5(491192)=6T78.$B5(4+12+2)=755,

BS(491392)285643BS5(491492)1%947,38S5(4+15+2)31020+3B5(4+16+2)=1130,

BS(4917+2)=1190.5B5(44+1852)=1230.
BS(591+2)=0 $BS(5+2+2)=25%. $BS(513+2)=473« $BS(5+44+2)2639,
BS5(5+5921%771s $BS(5+692)=854. $BS(5+7+2)2935, $BS(5+8+2)2956,

DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl

BS5(59992)=1020.5B515+10+2)=1070,8B5(5+11+2)=1100,8BS(5+12+2)=1280,DA1
BS(5913+2)=1470.8B5(591492)121630e8BS5(5+15+21=1760.385(5+165,2)=1930DA1

BS(5+1792)=22040.3B5(5+18+52)22110.
BS(69192)=0 $BS(6+292)=359%. $BS5(613+2)2692. $BS(6+4+2)=837,

DAl
DAl

BS(69592)=1100s $BS5(696+2)121180« $BS(6+7+2)=1270s $BS(6+8+2)21320.DA1
BS(69992)%1390.8B5{6+10+2)=1450e3B5(6+1152)=1480.385(6+12+2)=1600.DA1
BS(691352)%1760e8B5(691452)=21910.885(6+1592)22010,8BS(6+1652)=2160DA1

l.
BS(6917+92)=2240.88B5(6+18+2)=2280.
BS(79192)=0 $BS(7+2+2)=650e $BS5(79392)3964s $BS(T7+492)1=1190.

DAl
DAl
DAl

BS(79592)=1310. $BS(7+6+2)=1450, SBS(797+2)=1570s $BS(7+8+2)=1640.,DA1
BS(79992)21T700,8BS(7+1052)=17B08BS(7+1192)=1800.3BS(7+12+2)=1920.DA1

BS(7+1352)22100.

BS(1s1+3)=0 $BS{1+2+3)=6%«7 $BS(193+3)=138¢ $BS(1+453)3195.
BS(19593)=2384 $BS(1+693)=268. $BS(1+7+3)=2293, $BS(1+8+3)=2321.
B5(1+993)=351.8B5(1510+3)=376.885(1911+3)2393,3B85(1+12+3)=2479,.
BS(1913+3)=58248B5(1+14+3)2675e8B5(191543)=T751.8BS5(14+16+3)=864.
BS(1917+31)2934,%85(1,18+3)=2976,

BS5(2+193)=0 $BS(2+42+3)=778 $BS(253+3)=2156¢ $BS(2+4+3)=226.
BS(295931)=279¢ 3BS(2+693)2306. $BS(29793)=328, $BS(2+8+3) =344,
BS(2+993)1=3834885(291093)=409.885(291193)=2426.3B5(2+12+3)=516,
BS(2+1393)=6094885(2+1453)=2694,%385(2+15+3)=763.,%B5(2+16+3)=864,
BS5(2+17+3)=926+%BS(2518+3)=964,

BS(3+193)=0 $BS(3+2+3)%82.8 $BS(3+3+3)=174, $BS(3,44,+3)=245,
BS5(3+5+3)=298. $B5(3+693)=339, $BS5(3+7+3)=372. $BS(3+8+3)2403,
BS(3+9531=439,8B5(3+1093)=463.8585(3+1193)=481.3B5({3,12+3)=571.
BS({351353)267048B5(3514+3)=759,5B5(3+15+312831.5B5(3+16+31=936,
BS(3+17+3)=1000,%85(3+18+3)=1340,

BS(4s193)=0 $BS(44+2+3)=109. $BS(493+3)2226. $BS(4+44+3)=325,
BS(4+5+3)=404e $35(4+6+93)=462, $BS(6+753)=508. $BS5(4+8,3)=569,
BS{49993)=580e8B5(4910931=607.585(4+11531=628.%851(4,12,3)=739.

BS(4913+3)=873.8B5(4514931=993,885(4515+3)=1090%.3B5(4416+3)=1230,

BS(4s17+3)=2131443B5(44+18+3)=1370.

BS(59193)=0 $BS(54+2+3)=203s $BS(5+3+31=389, $BS(5+4,3)=540,
BS(5+533)12665¢ $BS(5+6+3)=T44, SBS5(5+7+3)1=2810, $BS(598+3)=881.
BS(59993)=932,3B85(5+1093)=2963,9585(5911+7)21020.935(5+12+3)=1160.

DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl

BS(5913+3)=1310e8B5(5+1493)=1450.9B5(5915+3)=1560.3B5(5+16+3)=1710DA1

1.

BS{5917+3)=1800%BS(5+18,3)=1860.

BS(69193)=0 $BS{6+2+3)=359¢ $BS(69393)1=562. $BS(6+4+31=722,
BS(6+593)=B67¢« $BS5(6+693)c975, $BS5S(63793)1=1090Ce $BS(6+8+31=1170,

DAl
DAl
DAl
DAl

BS(69993)1=1190.85B5(6+1053121240.385(6+11+3)1=1270.5B5(6+12+3)=1420.DA1
BS(6913+3)=158048B5(6514193)=1730,585(6+15+3)=1830,38B5(6+16+3)1=1980DA1

1.
BS(6917+3)=2060.585(6+18+3)=2100.
BS(79193)=0 $BS(7+2+3)=595. $BS(793+3)=833. $BS(7+4+3)=990.

DAl
DAl
DAl

BS(7+593)=1110s $BS(7+6+31=1100, $BS(797+3)1x1260« $BS(7+8+2)=1310.DA1
BS(79993)=1380.5BS5(751093)1=1410.85BS5{7+411+3)=21450.8B85(7+12+3)=1600.DA1

BS(7+13+3)=1800.

BS{19194)=0 $B8S(1+2+4)593,4 $BS(193s4)2161e 3BS(1,4+4)=218,
BS(195+4)=259. $BS(1+694)=292. SBS(1s7+4)=323, $BS(1:8+4)=344,
BS(199+4)=2364.8B5(1+10+6)=395,8B5(151154)2417.,8B5(151254)=531,
BS(191394)=634e5BS(1+1494)=2725,8B5(1915+4)2802.3BS5(1+16+4)2915.
BS({1917+4)=298648B5(1+18+4)=1030.

BS(2+1+4)=0 $BS(2+2+4)=120s $BS(293+4)2207« $BS(2+4+4)=278.
BS(2+5+4)%326¢ $BS(2+6+4)2358, $BS(2+7+4)=385. $BS(2+8s4)=401.
BS{299+4)2427.8BS(291094)x458,8B85(291194)=6485,5B5(2+12+4)2620Cs
BS(291394)2724.3B5(2+14+4)=818,3B5(2+15+4)%895,$B5(2+16+41=10]0,

DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl

0620
06130

oS

0640
0650
0660
0670
0680
0690
n700
0710
0720
0730
0740
0750
0760
07170
n780
0790
0800
0810
0820
0830
0840
ngso
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
0970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
112n
1130
1140
1150
1160
1170
118¢C
1100
1200
1210
1220
1230
1240
1250
1260
1270
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BS(2517+4)=1080.5BS(2,18+4)=11200 DAl 1280

BS(39194)=0 $8S(3e2+4)=137e $BS5(393+4)2241s $BS(3+4+4)=315, DAl 1290
BS(395+4)=375e $BS(35634)=414e SBS(39794)=440e $BS(3+8+4) =466 DAl 1300
BS(399+4)3497.3BS(351094)=523,9B5(3+1154)=2560.3B5{3,12+4) =691, DAl 1310
BS(391394)2856¢3BS(351494)1=1000e8BS(3+15+4)=1130,85B5(34+16+4)=21300.DA1 1320
BS(3517+4)=1410385(3418+4)=1480. DAl 133¢
BS{49194)=0 SBS(4+2+4)=13Te $BS(493+4)=282, $BS(4+4+4)=385, DAl 1340
BS(4+5+4)3462+ SBS{496541=525¢ SBS(49T94)=5T73. $BS(4s8+4) =609 DAl 1350

BS(49994)2630,8BS(49104)2652.385(491194)26948BS{4s12+4)=861 DAl 1360
BS(491394)2995,8B5(491494)1=11205BS5(4315+94)31220.8B5(4+16+4)=1360.DA1 1370

BS{491794)=146043BS(491894)=1490. ‘ DAl 1380
BS(5+1+4)30 $BS(592+4)=336« SBS(53394 12494, $BS(5+44+4)=625. DAl 1390
BS(595+4)=T729¢ $BS(5+6+4)%5804e $SBS(59794)x885¢ $BS(5+8+4)=936. DAl 1400

BS(599+4)=10404SBS(5+1094)=1140,3BS(5+1194)51170.8B5(5+12+41=1350.DA1 1410
BS(591394)=1470.%B5(5+1494)=1590e8BS(5515+4)=1670.88S5(5+16+4)=1790DA1 1420

l. DAl 1439
BS(5917+4)=218603BS(5+18+4)=1900. DAl 1440
BS(69194)20 SBS{692+4)2486e $BS(69394)=2677. $BS(64+454)=813. DAl 1450

BS(695+4)29104 $BS(6+694)=1000s $BS(6+794)=1090. $BS(6+8+4)=1170s DAl 1460
BS(699+4)=21290.3B5(6+1054)=1390.8BS5(6911+4)=1450.8B5(6912+4)=166040A1 1470
BS{691394)21780e3BS(691494)121890.8B5(6915+4)=1980.3B5(6+916+4)=2090DA1 1480

le DAl 1490
BS(6917+61%2150.8B5(6+18+4)=2180, DAl 1500
BS(79194)=0 $BS{7+2+4)=693¢ SBS(T793+4)2951¢ $BS(7+454)=1100. DAl 1510

BS{7¢5+4)=1230s $BS(7+6+4)%1290. $BS(T+7+4)=1310s $SBS(7+8+4)=1400.DA1 1520
BS(799+4)21520,8BS5(7+10+4)=1650.$B5(7511941=1700,8BS(7+1254)=1910.DA1 1530

BS{7+13+4)=2050. DAl 1540
BS(191+5)20 $BS(1+2+5)265e9 SBS({193+5)=2138s $B5(14+4+5)=198. DAl 1550
BS(19595)=2241e $BS(14695)=264es $BS(19795)2285. SBS(1+8+51=2316, DAl 1560
BS(19995)2387e8B5(131095)=448,385(191195)=64T72.8B5(1+12+5)=575. DAl 1570
BS(1913+5)1%699.3B85(1914+5)*81643B5(1915+5)=912.9585(1+516+5)=1050 DAl 1580
BS(1917+5)3114048B5(1+18+5)=1190. DAl 1590
BS(291+5)=0 $BS(2+2+5)=94¢3 $BS(293+5)=193, EBS(2+495)=276, DAl 1600
BS(29595)=341e SBS(2+695)=364s 3BS(297+5)=386+ $BS{2+8+5)=417, DAl 1610
BS(29995)=453.3B5(291095)2485.385(291195)=509.3BS5(2512+5)=637. DAl 1620
BS(291395)27928B5(291495)2943,8B5(2915+55)=1070.885(2516+5)=1250, DAl 1630
BS(291795)=1360885(2518+5)=1430. DAl 1640
BS(391+5)=0 $SBS(3+2+5)=106e $BS(2+3+5)=2274 SBS(3+4+5)=327, DAl 1650
BS(3+5+5)%407¢ SBS(3+695)=6450, $BS(397+5)=2484s $BS(358+5)x515. DAl 1660
BS(3+9+5)1%533,8BS5(3510+5)=558,385(351195)=583+8B5(3+12+5)=721., DAl 1670
BS(3913+5)2867e3BS(3514+5)=2997,885(3915+5)=21100.8B5(3+16+5)=1260. DAl 1680
BS(3917+5)%1350.8B5(3+18+51=1410C, DAl 1690
BS(451+5)=0 SBS{4+2+5)=144s $BS(493+512274e $BS(414,5)=382, DAl 1700
BSI495+5)=451e $BS(4+6+5)2512. $B85(49795)1=570. $BS(4+8+5)=617. DAl 1710
BS(499195)2659:8B5(4510+5)=681.885(4+11395)=T705.8B5(4512+5)1=816. DAl 1720
BS{491395)=94443BS(4+14+,5)21060488S5(4915+5)%1160.8BS(4516+5)1=1300,DA1 1730
BS(4+17+5)=13803BS5(4+18+5)=1430. DAl 1740
BS(59195)=0 SBS(5492+5)=228s SBS{593+5)2496« $BS(544,5)=682. DAl 1750
BS(5+51+5)2815« $BS(5+695)28674 $B5(5+795)=920s SBS(5+8+5)2987. DAl 1760

BS(599+5)21110.885(591095)21220,385(591195)=12506885(5+12+5)=1420.DA1 1770
BS(5913+5)12162043B5(5914+5)=18105BS(5+15+5)=1960.385(5916+5)=2160DA1 1780

1. DAl 1790
BS(5+17+5)=22280.3B2(5518551=22350. DAl 1800
BS(651+5)=0 $BS(6+2+5)=485s $BS(693+5)8763¢ $BS(6+4+51=935, DAl 1810

BS(695+5)=1040e $BS(6+6+5)21130. SBS(697+5)21230. $BS(6+855)=1360.DA1 1820
BS(699+5)21650483BS(6910+5)%150048B85(691195)21540.8B5(6+12+5)=1750.DA1 1830
BS5(691395)219708BS(691495)=21T70e5BS(6915+5)22330,3B5(6+16+5)22530DA1 1840

. DAl 1850
BS({6917+5)22650885(6918+5)=2710, DAl 1860
BS({791+5)%0 $BS(7+2+5)2860s SBS({793+5)=1140e $BS(7+4+5)=1270, DAl 1870

BS(T795¢5)21330s $BS(796+5)%1380e SBS(T7+7+5)=1450, $BS(7+8+5)=16480.DA1 1880
BS{799+5)%1680.8B5(7910+5)=1770.8BS5(791195)=1800,8B5(7912+5)=220C0.DA1 1890

BS(7+13+5)22200. DAl 1900
END DAl 1910
194 CARDS
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B4
VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE DATA 2
Category cve

Programmer Barkdoll

Date 29 September 1965
Type

B. DESCRIPTION

Data package containing seven blocks of data.

(§8]
(2)
3)
4)
(5)
(6)
(7)

C. USAGE

R(201) = attenuation lengths used by TRF

AMV(6,2) = optical air mass values used by TRF.

TILLH = total illuminance on horizontal ground or seaplane for reflectance data.
RB(5,8,2) = background directional reflectance values used by BBOF and COF.

RO(5,8,1) = target directional reflectance values used by COF.
CR(20,9) = threshold contrast values used by TCAL.
TRV(7) = beam transmittance values from 20,000 to 60,000 feet, used by TRF.

1. Calling Sequence Called by PODVI

2. Arguments or Parameters

COMMON/B/RB(5,8,2), R0O(5,8,1) — common with COF and BBOF
COMMON/C/CR(20,9) — common with TCAL
COMMON/D/R(201), AMV(6,2), TRV(7) — common with TRF
3. Storage Requirements (Decimal) 520
4. Temporary Storage Requirements Not Applicable
5. Alarms, Print-Outs Not Applicable
6. Error Returns None
1. Ermor Stops . None
8. Input and Output Tape Mountings Not Applicable
9. Input and OQutput Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable
11. Machine Time Not Applicable
12, Accuracy Not Applicable
13. Cautions to User None
14. Equipment Configuration CDC 3600 FORTRAN 63

15. References

D. METHOD

Data package only

E. FLOW CHART Not Applicable
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SUBROUTINE DATAZ

SUBROUTINFE DATA2 : DA2 0000

C. . sseSUBROUTINE DATAZ2e09INOV265¢0eBARKDOLLeeeVISLABessUCSD ___ ___ _DA2 0010
C ese THIS SUBROUTINE IS A DATA PACKAGE DA2 0020
C . eesARRAY CRw THRESHOLD CONTRASY VALUES FROM TIFFANY_ DATA, DA2 0030
C ese sUSED BY TCAL DA2 0040
C ses ARRAY AMV=AIR MASS VALUES ___ . - ii__....bA2 0050
C eee s USED BY TRF DA2 0060
C . _«+sARRAY R=ATTENUATION LENGTHS ____ . e ___.._.DAZ 0070
C ese s USED BY TRF DA2 0080
€ . .eeaDATA TRV=BEAM TRANSMITTANCE VALUES 20K TO 6UK . o DA2 0090
C eee sUSED BY TRF DA2 0100
C eesARRAY RB=DJRECTIONAL _LUMINOUS REFLECTANCE OF BACKGROUNDS _..DA2 0110.
C ese s USED BY COF AND BBOF DA2 0120
C ess ARRAY RO=DIRECTIONAL LUMINOUS REFLECTANCE OF OBJECTS. . ...DA2 0130
C ess s« USED BY COF DA2 0140
< N L. - - eee__DA2 0150
CUMMON /87 RB(5+8s2)sR0O(59891) s TILLH DA2 0160
COMMON/C/CRU2099) ... .. __.bA2 0170
COMMON/D/R(201) 9 AMV(692) s TRVI(T) DAZ2 0180

C eve THIS DATA IS FOR FLIGHT 74 __ o DAz 0190
C ese EXTRAPOLATED BEAM TRANSMITTANCE VALUES DA2 0195
. DATA(TRV=064190628306181061U96603959394587)_ L DA2 0200
C ees ATTENUATION LENGTHS DA2 0205
RU  1)1=4.6 3R(___2)=4e3 BRI _3)=4e0U HR( 4)=3e5 SR( 5)=3e3 _____DAZ2 0210

R{ 6)=34U BRI  T7)=2e6 BR( 5)=2e3 BR( 9)=2e0 BR( 10)=1e8 DA2 0220

DR 111=1e5 3R( 12)=125%R(_13)=142 $R{ 14)=1e2 3BR( 15)=1e35 ___DA2 0230

R{ 16)=1e¢6 BR( 17)=2e5 SR 18)=2340 3R( 19)=1e8 3R( 201=1s2 DA2 Nn24Nn

R( 2112044 $R( 22)=04753R( 23)=]1e5 BR{ 24)=2e1 $R( 25)=2e4 DAZ 0250

R( 261=2e6 $R{ 27)=2e758R{ 281=2+9 3R{ 29)=3s0 $R{( 30)=340 DA2 0260

. RE.31)=3.1 $R{_321=3.1 $R( _33)=3e0 BRI 34)=29 $R(_35)=29 __ -.._DAh2 0270
Rl 36)=3e1l SR{ 37)=343 $R( 38)=4¢6 $R( 39)=543 SR( 40)=6e4 DA2 0280
e RU 41)=T7e BRI _42)1=6e]1 BR{ 43)=6el1 BRI 44)=90 SR( _45)=Te4 __ ______DAZ 0290
Rl 46)=7e8 BR( 47)=9¢ SR 48)=126¢ BR( 49)=18Be 3R( 50)=20. DA2 0300

e R{ 91)=22, $R( 52)=254 FR( 53)=2655R( 54)1=27e $R(_251328. .. . ___DAZ2 0310
R{ 56)=28e5%R{ 57)=29e5%R( 58)=28e BR{ 59)=26e BRI 60)=26 DA2 0320

_____ R{.61)22845FR( _62)=32a_ SRL_631=33a_3$R( £4)=3353R(_£51233,5_ _..bA2_0330

R( 66)=34e BR{ 67)=35, $R( 68)=36+ $R( 6Y)=33s BR( 701=31, DA2 0340

________ RU_71)1=31s $R( 721223, $R(_T31=2359R( _T4)=24e 3BR( 15)=25,_. ....DA2 0350
R( 76)=26e53R{ 77)=3Ue BR( T8)=32e5%R( 79)=34e SR{ 80)=34, DA2 0360
R 81)=344 $K 2)=2 3)=3%e PR{ 84)=36e B$R( 85)=37, . .__-D!ffz,_Q;élQ
R{ 86)=34, SR{ 87)=22+ $R{ B8)=20e »R({ 891=19« IR( 90)=18, DA2 0380

o RU.911=)T7e58R( _92)=17453R(_93)1=1753R{ 94)=17e53R( 95)=1745_ .bAZ2 0390

RE 96)=17e58R( 97)1=17e5%R( 98)1=175%R( 99)=18¢ $R(100)=19. od2 nano

L R(101)=19,5%R(102)=21e_ $R(103)=22e BR{104) =22 IHR(105)=2105 _ _____DA2 0410
R{106)=21e53R(107)=22¢ BR(10B)=2253R(109)=22s55R(110)=2145 DA2 Na2n

..... . _R1111)=21.5%R(112)=21e $R1113)=20e5%R(]114)=21e $RI(115)=21e ... ... DA2 2430
R{116)=21e SR(117)=215BR(118)=22¢ $R(119)1=22e5%R(120)=2245 DA2 0440
LRU1211=2225%R(122)=2158R(123) =22 dR{124)=23e $R(125)=23e5 _ LAZ2 0450
R(126)=24¢ $R({127)=240e $R(128)=24e5%R(129)=25e¢ BHR(130)=264 DA2 0460

o R(131)=2653R1132)=26e53R(133)=26+55R(134)=27e59R(135)=2845 ...DA2 0470
R{136)=25¢ $R{137)1=25.,53R(138)=26e $R(139)=28e $R(140)=31, DA2 0480

; R(141)=31.58R(142)=30s PR(143})=29e53R(144)=28e53R(145)=29e5 _ .. DA2 0490
R(146)=232¢ SR(147)=33+5%R(148)=35e $R(149)=35.53R(150)=33.5 DA2 0500
RI151)=230,_ %R(1521=29¢ _SR(153)=31e 3R(154)=32¢ BR(155)=32,5 DA2 0510
R(156)=32.53R(157)=32e58R(156)=33¢ 3R(159)=33¢ $R(160)=34, Dk2 0520
R{161)=34,5%R(162)=34e $R(163)=3253R(164)=31e53R(165)1=3145 DAZ 0530
R{166)=3258R(167)=32.55R(168)=33e $R(1691=33+58R(170)=34, DA2 0540

- _R(171)=344 $R(172)=34, SR{173)=36e $R(L741=3T«58R(175)=37,5 . __ _DA2 0550
R{176)=37.5%R(177)=38+ SR(178)=38¢ $R(179)=38. $R(180)=38. DA2 0560
R(181)=38+. $R(182)=38, $R(183)=38« $R(184)=37, $R(185)=38. . ....DAZ. 05710
R(186)1=38, SR{187)=38s SR(188)=37« $R{189)=37« $R(190)=37. DA2 0580
R(1911=3%9e $R1192)=40e B$R(193)1=40e $R{(194)=40s $R(195)=3% . ________| DA2 0590
R(196)=40+ $R1197)=40e SR(198)=38¢ $R(199)=36« S$R(200)=37, DA2 0600
R(201)=35, : DA2 0610
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C eseAIR MASS VALUES DA2 0615

AMY(121)=5.7588 § AMV(1:2)1=11.4740 DA2 0620
AMV(291)=547281 $ AMV(252)=1140000 DA2 0630

AMYV (32112546975 $_AMV(3+2)=10.8400 DA2_0640_

AMV (43112506405 $ AMV(492)=10,6400 DA2 0650

AMV (59112546075 % AMV(5921=10e3450 e ee________DA2 0660
AMV(6391)=545851 $ AMV(62)=10e3224 DA2 0670

o C. . _..aeaIQTAL ILLUMe ON A HORIZONTAL GROUND PLANE FOR FLIGHT 74 DA2 0680
TILLH=5940. DA2 0690

. C . »esREFLECTANCE DATA FQR PINE_TREES FLIGHT 74 ___________________ DA2 0700

RB(29191)=e03333RB(2+291)=e02223RB(2+3+1)=2¢02023RB(2s491)=40194 DA2 0730
e . RB(29591)=2e0210%RB(2+691)=e03033RB(2+791)=40387$RB(2+891)=e0549 DA2 0740
RB(39191)=e03333RB(3+291)=e03153RB(3+351)=e¢03113RB(3+4+1)=e0317 DA2 0750

RB(49191)=e03333RB(49291)1=eU3353RB(45391)=e038285RB(4+491)=e0392 DA2 0770
RB(49591)=e03873RB(4+691)=e04385RB(49791)=e04633RB(4+891)%e¢0572 DA2 0780

RB(591s1)=e03333RB(5+291)1=e04023RB(5+391)=0e04443RB(5+4+1)=e0578 DA2 0790
RB(59591)=e0640%RB(5+691)=e0711%RB(547+1)=e07585RB(54+8+1)=00825 DA2 0800

C e s REFLECTANCE DATA FOR HAZE GRAY PAINT FLIGHT 74 DA2 0810
RO(19191)=0198%R0O(19291)=62355R0(1+3+]1)=e4103R0O(19491)=e61 _ DA2 0820
RO(19591)=e¢325%R0(19691)=¢3345R0{1+7+1)=e3823R0(1+8+1)=382 DAZ 0830
RO(29191)=e198%R0(292+1)=e2243R0(25391)=+1903R0O(2+491)=e184  DA2 0840
RO(23591)=e1873RO(29691)=01935R0(29791)1=e2103R0(2+8s1)=e210 TTTDAZ 70850
 RO(35151)=e198%R0O(39251)=e1703R0O(393+1)=e1595R0O(39491)=e157 DA2 0860
RO(39591)=e1563R0O{3+651)=e1538R0{357+1)=e1523R0(398s1)=e151 DA2 0870
2175%R0(49491)=0173 _ __ __DA2 0880

DA2 0890

. 191)=01983R0O(59251)=e1959R0O(59391)=62063R0(594911=228  DA2 0900
RO(595951)=e2073R0O(59691)=¢2113R0(5s711)1=¢2153R0(59891)=4222 DA2 0910

C o 2aaREFLECTANCE DATA FOR INFe OPTe DEPTH WATER FLIGHT 74 DA2 0920
RB(19192)=e¢02225RB(1+292)=eU2345RB(193+92)=e02973RBE(15492)=e0438 DA2 0930

- RB{12592)1=05693RB(13692)=e 1393RB(19792)=92673RB(198B22)=e461 _______DAZ2 _0940_
RB(291921=e02223RB(29292)2e¢0230BRB(2+392)=e02403RB(2+492)=e0272 DA2 0950
RB(29592)203579RB(22692) =0 10TSRB(29792)=s1993RB(29892)=4325 DA2 0960
RBU31192)1=e02225RB(3+2921=402213RB(313921=402223RB(3+4+2)=e0234 DA2 0970
RB(39522)=402933RB(3+692)=207113RB(35792)1=01213%RB(328+2)=e214 ___DA2 0989
RB(49132)=e02223RB(42292)=eU2139RB(493+2)=e02123RB(4+4+2)=240220 DA2 0990
RB(42592)=e027USRB(45692)=006655RB (41712 1=e¢1135RB(49892)=,203_ _ _ _ DA2 1000
RB(55152)=¢02223RB(5+292)=eU2148RB(5+352)=e02123RB(5+492)=e0216 DA2 1010
RB(59592)1=02613RB(99692)=e¢07183RB(517+2)=e1253RB(5+892)=4254  DA2 1020

C ooe THRESHOLD CONTRAST VALUES FROM THE TIFFANY DATA DA2 1025
. CR{1911=,002733CR(192)=0002739CR(13)=N02798CR(]194)=000339 DA2_ 1030
CR(195)=4005815CR{196)=eU13608CR(197)1=2403986%CR(1+8)=,0876 DA2 1040
CR(1+9)=421039 o o . _DA2 1050
CR{281)240U2783CR(292)=eUU2TBSCRI293)=e002833CR(2+4)=400352 DA2 1060
CR(Z295)1=q0u65TB3CR1296)1=eU1T523CRIZ2971=24058198CR(295)=413918 _ DA2 1070
CR(2+9)=436690 DA2 1080
CRI391)=e0U2833CR(352)=e(0U2833CR{393)=e002898CR(3+4)=,00370 . DA2 1090
CR(395)=¢V07293CR(3+6)=e0021228CR(347)=e07785%CR(3,8)=,19783 DA2 1100
CR(399)=455249_ .. .. .. .. ; . .. _DbAa2 1110
CR(491)=e002908CR(492)=eDU290BCR(453)2e0029B3CR(434)=,00390% DA2 1120
CR(495)=4UUB023CR(456)=eU24913CR1437)=e098463CR(4+8)=426520 DAZ 1130
CR(4+9)=,76865 DA2 1140
CR(591)=4UU2983CR(592)=eVl298SCR(593)26003093CR(5+4)=400412 DA2 1150,
CR(595)=2¢0uBT73BCR(5+6)=eU28443CRI597)1=e120918CR(54+8)=434035 DAZ 1160
CR(599)=1402668 : DA2 1170
CR(691)24003523CR16+2)=e0I3523CR(6+312e003843CR(6+4)=,00548 DA2 1180
CR(6+5)=4012623CR(696)=44BU23CRI697)124262793CR(698)=487975 DA2 1190
CR(699)=3,09375 DA2 1200
CR(Ts1)=e0U497SCR(T792)=e0059203CR(793)=e00U6513CR (7941201032 DA2 1210
CR(795)=eL2485$CR(796)=eluT188CR{T57)=a760895CR(T7T98)=3414447 DA2 1220
CR(T99)=12e05425 o C DA2 1230
CRIB91)=aUUT46HCR(B92)ZeuUUB54BCRI893)=e011683CR(B54)=401971 DA2 1240
CR(B35)=4U4B90BCR(896)=e2U6393CR(897)1214662923CR(8981=7603504 DA2 1250
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CR(8991=27.23956

CR(991)=¢011513CR(992)=01382%CR(F93)1=e019423CR(9+4)=,03395

CRI995)=eUBUuOE23CR(996)1=43554TSCR(9F97)=22e944193CR(998)=12.41832
oo —DAZ 1290

CR(999)=48426936

CR{1Usl)=eu]1683
CR{1094)=4uB217

CRI1UsT)=4e586U8

CR(11s1)=eu5768
CR(119+4)=419879

CR(119+7)=18,17858__.

CRI1291)=420409
CR(1294)=e76126 _
CR(12»7)=71457978
CR(13s1)=e4t978
CR(13s4)=170566
CR(1397)=16440971Y

$CR(1092)=e02074
SCR(1U95)=012963
$CR(1U9sB)=19e63515
SCR(1192)=e0)7433
$CR{1195)=449816

$PCR(118)=77,95361 $CR(1129)1=300,37517 .
$CR(12+3)=442217

PCR(1292)=427827

$CR(1295)=1e93904

$CR(1093)=402957
$CR(1096)=454942.
$CR(1099)=75,55883
$CKR(1193)=411059
$CR(11961=2415982

$CR(12+6)=8652798

$CR(12+81=312474015 $CR(12+9)=120543357

$CR(1392)=2461062

SCR(13+5)=4437688

$CR{13+8)=703e66533 $CR(13+9)=2712,00537

$CR(1393)=494702
$CR(13+6)=19439497

DA2 1260
DA2 1270
DA2 1280

DAZ2 1300
DA2 1310
DAZ2 1320
DA2 1330
DA2 1340

e DAZ 1350

DA2 1360
.. DA2 1370
DA2 1380
DA2 1390

DA2 1400
DAZ 1410

CR(1451)=479415
CR(1494)=3.01432
CR(14+7)=29172834
CR(1591)=1e25446 _
CR(159+4)=4472879

 CRI1537)=455482553

$CR(1492)21,08157
SCR(1495)=27,75C21

$CR(1592)=1469716
$CR{1595)=12.16284

$CR(1598)=195446259 BCR(1599)=7533,34825

$CR(14+3)=1.68222
$CR(14961=34,47994

SCR(1498)=21250.9606 $CRI14+9)=4821,34288

$CR(15+3)52.,62892
$CR(1596)=53,8749]1

DA2 1420
DA2 1430

DA2 1440

DAZ2 1460
DAZ2 1470

CRI1691)=2.80292
CR{16s4)=1Ue57167

CRI16+7)=1025.60754

CR{17s1)=4498357

$CR(16921=3.,80579
$CR(1695)=273013C

$CR(16+8)24397.9083 $CR(16+9)=16950403357

$CR(1792)=6470733

$CR(16+3)=5,89298

$CR(16+6)=121.21854

$CR(17+3)=10435894

DA2 1480
DAZ 1450
DAZ 1500

CR(1794)=184855179

L CRI1797)=1823430212

BCRI1795)=48453565

$CR(17+8)=781845036

$CR(1796)=215449962
$CR(17»9)=30133.393C1

DA2 1520
DA2 1530

CR(1891)=7e63379
CR(1894)=29.46218

CR(19s1)=11e19468.
CRI1994)=42442554

CR(2091)=19490165

CR(2094)=75042318 ___
CRI2097)=729342U850

END

$CR(1892)=10e51590

_.3CR(1855)=75.83695
CRI1897)=2848e90957 $CR(1858)=12216e4119 $CR(18+»9)=47083+42658
JSCR(1992)=1519277 . .
$CR(19+5)=109420520

CR(1997)1=2410242978 $CR(19+8)=175%91e6332 $CR(19+9)267800,13428 _

$CR(2us2)=27,00938

$CR(2U95)=19414258

$CR(1893)=16.35201

$CR(18+6)=336.71816

S$CR(1993)=23,54690
$CR119+6)=484487415

DA2 1540
..DAZ2 (1550
DA2 1560
.DA2 1570
DA2 1580
DA2_1590

$CR(2093)=41.86115

SCR(20U26)=861+99849
$CR(2V+8)=312744C145 $CR(2059)=120533457205

DA2 1600
....DAZ2 1610

DA2 1620
DA2 1630

168 CARDS



VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE DATA 3
Category cve

Programmer Barkdoll

Date 28 January 1966

Type F-63 SUBROUTINE

B. DESCRIPTION

Data package to contain data for optical system beam transmittance and path luminance when

this information becomes available.

C. USAGE

1.

W 0O -~ O W B W
« e e s =

Calling Sequence

Called by PODVI, data to be used by TROF and BSTOF.

Arguments or Parameters

None at present.

COMMON F TROV (1) COMMON WITH TROF
COMMON E BSOV (1)  COMMON WITH BSTOF

Storage Requirements (Decimal)

Temporary Storage Requirements
Alarms, or Print-Quts

Error Returns

Error Stops

Input and Output Tape Mountings

. Input and Output Formats
10.
11,
12.
13.
14,
15.

Selective Jump and Stop Settings
Machine Time

Accuracy

Cautions to User

Equipment Configuration
References

D. METHOD
E. FLOW CHART

Unknown at present
Not Applicable
None

None

None

Not Applicable

Not Applicable

Not Applicable

Not Applicable
None

CDC 3600 FORTRAN 63

Dummy data package.

Not Applicable

B5
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SUBROUTINE DATA3

[aNaNaXa!

48

SUBROUTINE DATA 3 DA3 0000
eesLATA 3...14JAN,§§A,,BARKQQLg£LpVIoLAB...cho 0010
eeeTHIS SUBROUTINE 1S A DATA PACKAGE OF PATH 0020
e e s LUMINANCE VALUES AND HBEAM TRANSMITTANCE VALUES 0030
eeeFOR OPTICAL SYSTEM NOe XXX 0040
COMMON/ZE/ZRSTOV Y ) o n059_
COMMON/F /TROVI 1) Nc6n
RETURN ... DO070.
END 0080

9 CARDS




A. IDENTIFICATION

Title
Category
Programmer
Date

Type

B. DESCRIPTION

C. USAGE

1. Calling Sequence

B6
VISIBILITY LABORATORY U.C.S.D.

PROGRAM OR SUBROUTINE DESCRIPTION

SUBROUTINE TCAL
cveC

Barkdoll

29 September 1965
FORTRAN 63

SUBROUTINE TCAL is the main processing and calling routine. It provides for the solution of a
probability of target detection volume. It will give the altitude and distance to the target axis for eight
downward looking zeniths of path of sight (THET A = 180°, 165°, 150°, 135°, 120°, 105°, 100°, and 95°)
and for five azimuth of path of sight with respect to the sun (PHI = 0°, 45°, 90°, 135°, 180°). If desired,
these points can be plotted as four hemispheric cross sections.

TCAL (FNUMB, DIAM, OBJ, BAC, PROBK, NPROB, SW1, SW2)

2. Arguments or Parameters

FNUMB = flight number used for atmospheric data package.

DIAM = target diameter in feet — not to exceed 100 feet.

OBJ = index for table of directional reflectance properties of target object.

BAC = index for table of directional reflectance properties of background.

PROBK = constant for deviation from 50% probability of detection.

NPROB = integer representing probability of detection.

Sw1 = switch for output printing; 1 for calculation and coordinates, 0 for coordinates only.
SW2 = switch for plotting; 1 if plot is desired, O for no plot.

Shares common Block C with Subroutine Data 2.

3. Storage Reguirements (Decimal) 1050 words

-
.

Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs

(1) Target diameter exceeds limits.

(2) Warning is printed out when T . | CO\ > 30.
(3) AY = 1. If cross-over of TC and CR curves does not occur within given ALTITUDE range

covered by program.

6. Error Returns None

1. Error Stops None

8. Input and Output Tape Mountings Not Applicable
9. Input and Output Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable

11. Machine Time
12. Accuracy
13. Cautions to User

15. References

Not Applicable

Not Applicable

(a) None (b) Target diameter not to exceed 100 ft.
Results of values of T- | Cq|>30 have not been checked.

14. Equipment Configuration CDC 3600 FORTRAN 63
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D. METHOD

(1) TABLES in COMMON BLOCK C are values of C. . (threshold contrast)

1
(2) Tc'|Co | B T, . contrast transmittance
BSTAR C, = inherent contrast
14+ ——— BSTAR = path luminance
(T XB,) T, = beam transmittance
B, = inherent background luminance

(3) Point of Intersection: C_and C curves are broken up into straight line segments,

(XB1)(XA2) - (XAD(XB2) (YA2 - YA1H (XAl - XB1)
AX = AY = + YAl
(

(XA2 + XB1 — XAl - XB2) XB2 + XAl — XB1 ~ XA2)

Y
Wl
Cr cy
YA2 beomemcmccm e Yo
] 1
] ]
] ]
[} ]
1 1
____________ pm———— H
AY 1 } 1
1 } ]
] [}
1 } ]
1 1 |
YAl Py nen— - - '
1 | ! 1 [
] t [} 1 [}
] ] [} ] ]
] 1 ] ] ]
} 1 ' ] [}
A ' 1 y - i : x
XAl X82 AX xB XA2

@]
It

,. Apparent contrast
Threshold contrast

@]
-
1
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E. FLOW CHART

1=1+1

[

CCR from CR Tables
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SUBROUTINE TCAL

SUBROUTINE TCAL(OPTyFNUMBsUPTHUsDIAM»UBJ sBAC sPRUBK s NPROB s 5wl sow2) TCA

52

OO0

C -.oSUBROUTIN_t TCALeeel NOVo 65...BARKUULL.o.VISLA“..oUCSD TCA Gull
C ees THIS 1S THE MAIN PROCESSING AND CONTRGL ROUTINE TCA GG2¢7
C eeeIT SOLVES FOR THE PROBABILITY GOF DETECTION VOLUME TCA 0G50
C ees AND PRINTS OUT THE RESULTS,. TCA NO4D
C TCA 0N50
C eees INPUTS TCA 0060
C essOPT=0OPTION FOR VIEWING THROUGH ATMOSPHERE ONLY TCA 0GT0
C eesese=0 FOR ATMUSPHERE UNLYs==]1 FUR OPTICS wITHOUT TCA GG8O
C ees s s ATMOSPHLRE 92+1 FOR UPTICS ANL AN ATMOSPHERE TCA GOYD
C e oo FNUMB=FLIGHT NUMHBER FOR ATMOSPHERIC DATA TCA 5147
C e es OPTNU=0OPT ICAL SYSTEM NUMBER TCA 0110
c eee DIAM=TARGET DIAMFTFR IN FEET TCA 0120
C e e OBJ=INDEX FOR TABLE OF TARGET URJECT REFLECTANCE TCA 0130
C e oo BACZINDEX FUR TABLE OF BACKGROUND REFLECTANCE PROPERTIES TCA Nl4c0
C e s PROBK=CONSTANT FuUR DEVIATION FROM 50 PERCENT PROBABILITY OF _TcA 0150
C eee UDETECTIONe NPRUb=INTEGEKR KEPRESENTING PKOBe OF DETECTION T TCA Gi6dn
C eesSW1=SWITCH FUR PLOTTINGs 1 FOR PLOTs C FOR NO PLOT TCA 2170
C ees SW2=SWITCH FOR OUTPUT PRINTINGs 1 FOR CALCULATIUNS TCA G187
C ees AND COORDINATESs U FOR COORDINATES ONLY TCA 0190
C eoe TCA 020N
C eee FUNCTIONS CALLED=BHEIF 9 TRF9BSTRF »COF TCA 0210
C e s SUBROUTINES CALLED=PLTSUSPLOTL TCA 1225
C TCA 0230
C *#%#¥NOTE IN THIS PROULRAM TIFFANY THRESHOLD CONTRAST VALUES MAY BE TCA 0231
C essREFERED TO AS CCR UR CT VALUES TCA 0232
C eesCR APPARENT CONTRAST VALUES ARE EWQUAL TO TC*CO TCA 0233
. C e I : _ _.TCA 0234
DIMENSION TPHE(S5) s TETA(BYsZALTI(25) s ALTA(25)sSAX(48)s SAY(48B) TCA N24D

C eeelALT AND ALTW = 20 ALTITUDE VALUES TO COVER PROBLFM TCA 0250
C eesSAX AND SAY = X AND Y COORDINATES OF DISTANCE TCA nz2en
C essFROM TARGET. o o L TCA 0270
DIMENSION X1(15)eX2(15)9X3(15)eX4(15)321(15)922(15)23(15)+24(15) TCA 0280

C eesXl TO X& AND Z) TO 26 = COORDINATES FQR 4 CROSS SECTIONS _ _TCA 02%0
DIMENSION TFHBR(9) TCA 0300

. COMMON/C/CRE 2V e el _...JCA 0310

C TCA 0315
. DATA(TEBBR=10000s2100a01059]le32l13e192¢0019,0001900N0]) JCA 0320

C ees TFBBR = 9 LEVELS OF TIFFANY DATA BACKGROUND I[LLUMINATION TCA 0330
e o .. DATA(TPHE=Vg 221854 +¢1,570822356293214159)__ . . . e JCA 0340,
C ees TPHE=PHI 9 AZIMUTHS OF PATH OF SIGHT WITH RESPECT TO SUN TCA 0350
DATA(TETA=3414159928791792618092635620200%44» B _.JCA 0360
11832691 74535166580) TCA 0370

C e oo TETA=THET A2 ZENITHS OF PATH OF S]GHT FROM OBSERVER | . TCA 0380
DATA(ZALT=20e9400 9600 980091006320069401(C 49600498004 TCA 0390

- 110004 220000240000960004980000010000¢9150009200002925000es . _TCA 04NN
230000340000} TCA 0410

C e - e _.._..ICA 0415
INC=0 TCA 0420

e PRINT_AO__________________ . TCA 0430

10 FORMAT(1H198Xs42HTARGET DETECTION FOR INFINITE VIEWING TIME) TCA 0440

- IF{OPTuNE«0Q«)GO TO 30 e e e XCA 045D
PRINT 20 TCA 0460

e _.2Q_FORMAT(// 212X 93 THPATH OF SIGHT THRQUGH ATMOSPHERE ONLY) . . __ICA 0470
GO TO 70 TCA 0480

s 30 1F(OPTANES=11G0Q 10 S0 . PO TCA 0490
PRINT 40 TCA 0500

—e 40 FORMAT(// 912X 954HPATH OF SIGHT THROUGH OPTICAL SYSTEM AND NO ATMOSICA Q510
1PHERE) : TCA 0520
FRRN <1 I o T X o T S __...TCA 0530 .
50 IF(OPTeNEe+1e)GO TO 840 TCA 0540
. PRINT 60 ___ TCA_Q550.
60 FORMAT(//512Xs51HPATH OF SIGHT THROUGH OPTICAL SYSTEM AND ATMOSPHETCA 0560
1RF) TCA 0570



70
80

90
100

110
120

130
140
150
160
170
180

190
200

210

220

230

240

250
C

c
C

260

e - GQ TO__840

270

PRINT B0 sFNUMH
FORMATU(//912Xs31HPRUGRAM DATA FROM FLIGHT NUMBERF4e0)
PRINT 90 sNPRORB

FORMAT(//12X 9 28HPROBABILITY OF DETECTION 1S 9I1291Xes7HPERCENT)

PRINT 100sDIAM

FORMAT (//912X925HTARGET DIAMFTER IN FTe = F34C)
IF(BACeFNele)110+130

PRINT 120

FORMAT (/7 12x9s 35HUACKGROUND FOR TARGET 1S PINt TREES)
GO TO 160

IF{BACeEQe2e) 140840

PRINT 150

FORMAT(//12X935HBACKGROUND FOR TARGET 1S CALM WATER)
IF(OBJeENQela) 1704840

PRINT 180

FORMAT(// 912X 936HTARGET 1S SPHERICAL AND PAINTED GRAY)
IF‘DIAM.EQ.OOOR.DIAM.GT.IOO)19(}’21')

PRINT 200

FORMAT(//30HTARGET DIAMETER EXCEEDS LIMITS)

GO TO 840 -

DO 750J=1+5

PHI=TPHE(J)%57.29578
PRINT 220sPHI

TCA 0581
TCA 0590
TCA 0600
TCA 0611
TCA n62n
TCA 0630
TCA 0640
TCA 0650
TCA 0660
TCA 0670
TCA 0680
TCA 0690
TCA 0700
TCA 0710
TCA 0720
TCA 073N
TCA 0740
TCA 0750
TCA 0760
TCA_0770_
TCA 0780
TCA 0790
TCA 0800

FORMAT(1H1»8X»48HAZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN IS +TCA 0810
1F34091Xs 7THDEGREES)

DO 230N=1,20

e+« CONVERTS TO PROPER VALUES OF ALTITUDE FOR TARGET DIAMETER.

ALTWIN)=ZALT(N)*DIAM
CONTINUE

KK=0 $ LL=0 $ K=1

FT=0 8 I=1
_PHI=TPHE(J). _
THETA=TETA(K)

ALT=ALTW(IY. . )
eeeSOLVE FOR INHERENT BACKGROUND LUMINANCE
BBO=BBOF (PH] s THETASBAC) . .
eseSOLVE FOR BEAM TRANSMITTANCE

2o SOLVE FOR PAIH. LUMINANCFE ——
IF(OPT4EQe=1+)G0O TO 270
IFIOPT.EQaQ.)1GO_TO 280 .
IF{OPTeEQe+1)GO TO 290

PRINT 260 +0PT R
FORMAT(//912Xs6HOPT = sF342)

TCA 0820
TCA 0830
TCA 0840
~ TCA 0850
TCA 0860
TCA 0870
TCA 0880

TCA 0910
TCA 0920

..TCA 0930

TCA 0940

TCA 0960
_TCA 0970
TCA 0980

_ TCA 0990

TCA 1000
TCA 1010

TR=TROF(THETA)
BSTAR=BSTOF (PHI + THETA) __
GO TO 300

BSTAR=BSTRF(PHI s THETAsALT)
GO_TO 300

290

TV1=TROF (THETA)
TR=TRF (THETASALT)*TV1

BSTAR=BSTRF(PHI s THETAsALT)*TV1+BSTOF(PHI s THETA)

' BBR=(BBO*TR)+BSTAR

. IF(BBR«GIL«TFBBR(1)20R«BBRFQeTFRBR(1)1340,310

DO 320 N=2,9

eeo INTERPOLATE. FOR THRESHOLD CONTRAST ASSOCIATED
eeeWITH CALCULATED APPARENT BACKGROUND LUMINANCE

~«s2AND_CORRECT FOR DEVIATIQN FROM 50 PERCENT

e s o PROBARILITY OF DETICTION,
IF(BBReGT«TFRARINY)IZ33,323
CONTINUE

NN=G

GO TO 350

NN2=N=-1% NN1=N

TCA 1020
TCA 1030
TCA 1040
_.TCA 1050
TCA 1060

.. JCA_1079

TCA 1080
_TJCA 1090
TCA 1100

. TCA 1110

TCA 1120
TCA 1130
TCA 1140
TCA 1150
TCA 1160

... TCA 1170

TCA 118"
TCA 119"
TCA 1207
TCA 1210
TCA 12270
TCA 1230
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C ees SOLVE FOR THRESHOLD CONTRAST (CCR)Y OR (CT) TCA 1240
CCR={{BBR=TFBBRINNI) I/ (TFRERINN2)I~TFRAR (NN1III* (CR( T +NM2)=CR(IsNMIITCA 1250

1)+CR (T sNN1) ) ¥PRORK TCA 1267

GO TO 369 TCA 1270

340 NN=1 TCA 1280

350 CCR=CR( 14NN} *PROBK TCA 129N

360 CO=CUF(PHIsTHLTASQIJsBAC) TCH 1310

C eeoe NCTE WHETHER THE INHERENT CONTRAST 15 POSITIVE OR NEGATIVE. TCA 1319

IF(COelLTes138L370 TCA 1327

370 CON=+1a TCA 1230

GO TO 390 TCA 1340

380 CON=-1le TCA 1350

CO=ABSF(CO) TCA 1360

C e es CALCULATF CONTRAST TRAMSMITTANCE TCA 1372

390 TC=(le/l1le+(BSTAR/(TR®#BLC))))*CO . TCA 1380

CAT=THE TA%57429578 TCA 1390

CT=CCR TCA 14070

CO=CO*CON TCA 1410

IF(SW1eEQel)AlN s b4 TCA 142N

C eee PRINT DATA FCR THE COMVERGEMNCF 0OF THF APPARFNT CONTRAST TCA 1420
C e 0o AND THRESHOLD CONTRAST CURVES, TCA 1440

€ eesCR APPARENT_CONTRAST VALUES ARE EQUAL TO TC*CO _ICA 1445
400 PRINT 41GsCATsALTsBOTARSTReBB I 4C aTCoCT s sHHR T FCA 1450

410 FORMAT (1Xe6HTHETA=9F5e191X04HZtD=9F el s 1XeAHHSTAR=9FBe291Xs3HTR=sTCA 146"
1F9¢391Xo4HHlB =F 821X 3HC I = sF G429 1 Xo8HTCHC N2 9F 56341 XsSHCTHP=9F542sTCA 147"

) 21Xs2HI=91291Xs4HBER=9F Te2) ] TCA 148"
IF (TCeGTa3Ne)420+440 TCA 1407
420 PRINT. 43Q_ .. __ . e .. JCA_ 1500
430 FORMATI(//8Xs39HWATCH OUT TC*CO 1S MOW GREATER THAN 30,) TCA 1910
440 IF(FTeEQe0)45G2470 . _ .. TCA 1520
450 FT=2 TCA 152
460 XA1=CCR b YAl=ALTWLl) . _ . . ) TCA 1540
XBl=TC TCA 1557
I 3 £ 5 e e . B . .. TCA 15670,
GO TO 250 TCA 157"
470 XA2=CCR $_YA2=ALTW(Iy _______.__ . ___. . TCA 158"
xB2=TC - TCA 1597
C s e o HAVE THE CURVES,INTERSECIEQQH , , . . ... TCA 1650
IF(TC—CCRI4BU 52U H9 TCA 161N
Co. 2esCALCULATE X_AND_Y COORDINATES e TCA 1620
480 AX=({XBL¥XA2)—-(XA1*XB2))/(XA2+XR1-XA1=X[2) TCA 1630
AY=(((YA2-YAL) *(XA1~XB1))I/{XP2+XA1-XR1=XA2})+YAL _ . TICA 164"
GO TO 550 ' TCA 165"
490 IF(1eEQe21)500s460 S _ N TCA 166"
500 AX=1e$ AY=1l. TCA 167"
__PRINT 510 TCA 168C
510 FORMAT (//BX3s95HIHE CT AND TC#CO CURVES HAVE NOT INTERSECTED WITH TCA 1697
e MINCTHE ALTITUDL RANGE COVERED BY THIS PROGRAMY - . TCA 17020
GO T0O 550 TCA 1710
520 AX=CCR & AY=AL YW L) TCA 1722
IF(SW1+EQe11530+580 TCA 1730
530 PRINT 540 e ICA 1740
540 FORMAT (//8XsSHTC=CR) ' TCA 1750
________ 550 PRINT 560sAXeAY. e .. TCA 1760
560 FORMAT(//8Xs20HCURVES INTERSECT AT s3HAX=F15e592X93HAY= FlS.)) TCA 1770
L PRINT 570 TCA 1780
570 FORMAT(1HG) TCA 1797
580 KK=KK+1 TCA 1807
LL=Lt+] TCA 1RIN
IF(COeLTote)5900600 TCA 1820
590 AY==AY TCA 18210
C e eeSAVE THE INTLRSECTION POINT TCA 1847
600 SAXI{KK)=AX TCA 1880
SAY(LL)=AY ' TCA 18¢€n
K=K+1 TCA 1877
IF(KeEQe9)630U9610 TCA 1887
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610 DO 6?“917 1s2
ool IFY f'TITJ N
ALTW(IZ)—ZALT TZ)*COGF(3e14150=TFTA(K))*D]AM
624G CUNTINLLE
LL TS 240
630 DU 66uUIK=1s3
IF (SAYIIK) el Gal)6h i 966
640 HZ=0e3F(X=Use
PRINT 6509HZ sCXsl12
650 FORMAT(//1UXsSHERROR 2 X $3HIIZ=F 2, 292X 3HCX=F24292X43H1Z2=112)
GO TG 790
660 CONTINUE
DO 67udx=2+8
C e e o CONVERT X CLURDINATE TO DISTANCE FROM TARGET AXISe
SAX(JKY=SAY(JK)/TANF (TETA(JK)~1e57777)
670 CUNTINUE
AZM=TPHE (J)1 %57 425578
PRINT 68GsAZM

(@]

[ CAny
iy

A T ~ Ty (S el
LES f ZENITH OF PATHE OF CS1CG

680 FURMAT (//8Xs48HAZINUTH OF PATH OF SIGHT wWITH RESPFCT TA SIN 16

1eOs IXsTHUEGRLESY

DO 7300LJ=1+8

ANGLE=TUTA(LJ)I*57429578
C eee TEST FOR PRINTING CONTRASTs POSL. OR NEG.

IF(SAY (L J) et Tel) 690710

TCA 189"

Tra Yoy
[RGB A0

TCA 191"
TCA 1927
TCA 193n
TCA 1944
TCA 195"
TCA 196"
TCA 197N
TCA 1280
TCA 1997
TCA 1995

TCA 2rinn
TCA 2010
TCA 202n
TCA 2031
TCA 2740
TCA 2785”7

sFATCA 206"

TCA 207N
TCA 278"

CTCA 2090

TCA 2100
TCA 2110

690 SAY(LJI=SAY(LJY*(=-1.)
SAX(LJ)=SAX(LJI*¥(~1s) _
PRINT 7OCsANGLL s SAX(LJ) sZAY(LY)

TCA 2127
TCA 2137
TCA 2147

TOO FURMAT(//2Xs25HZERITH GF PATH CF STIGHT =sF4e9s2X925HDISTANCE TO TATCA 2187
IRGET AXIS =9F8e -92Xs1 HALTITUDE =9F 84 92X a24HCOMTRAST 1§ NOW MEGATTCA 216"

21VE) . S
GO TO 7306
710 PRINT 720sANGLLSSAX(LY) 9SAY (L)

TCA 2170
TCA 218"
TCA 219"

720 FORMAT(//2Xs25HZENTITH OF PATI: NF S1GYT =eFbde 92X 9 26HDISTANCFE TO TATCA 2207
IRGET AXIS =98 92Xs L HALTITUDE = oF8a " 92X s 2GHCONTRAST 15 POSITIVE)TCA 2210

730 COUNTINUE TCA 222"
S INC=INCH+8 S R TCA 223~
DO 740UJK=1s8 TCA 22417
C e ea SAVE COORDINATLS FOR PLUTTING TCA 22590
SAX{JK+INCI=SAX(JK) TCA 2267
SAY {JK+INCI=8AY{ JK) TCA 2270
740 CONTINUE TCA 228n
750 CONTINUE . ICA 2297
JK=40 TCA 2307
JJd=15 TCA 231N
NTGDM=DIAM TCA 2320
C eaeSET UP VALULS FOR PLOTTING TCA 2330
CALL PLTSU(SAXQSAY9JK’X19x29X39X4’ZIOZZ9Z392Q9JJOAX5LOCSLXy TCA 2340
LCSLY s AXLXsAXLY s NTGDM 9 NAINC s NPRORB ) TCA 23590
IF(SW1.EQe11760+820 TCA 2360
760 PRINT 770 TCA 23711
C e e o PRINT OUT VALUES FOR PLOTTING CROSS SECTIONS TCA 2380
770 FORMAT(//2Xs TOHCOORDINATES FOR PLOTTING 4 CROSS SECTIONSe X = HORITCA 239n
TZUNTAL Z2 = VERTICAL) TCA 2400
PRINT 78v . e e _JCA 2410
780 FORWAT(//)XyZHXI!6X’2HZ]y6X92H¥296X92H22’6Xy2HX396X12HZ3'6X92HX416TCA 2420
1Xe2HZ4) TCA 2430
PRINT 7909(X1(I)921(])’X7(I)OZZ(I)QX3(I)OZ3(I),XQ(I)OZQ(I)!I l’lS)TCA 2440
790 FORMAT (//92X98F840) e _TCA 2450 .
C eee PRINT CUT VALUES FOR CHECKING OUTPUT OF O9Q pLOT TCA 2460
PRINT B8UUs AXSLsCSLXsCSLYsAXLX sAXLY R 7 _TCA 2470_.
8u(l FORMAT (//DZX’5HAXSL=F17.1’2X,5HC5LX=F10.1l2X’5HC5LY=F100192X’ TCA 2480
15HAXLX=FIVOI}ZX)5HA5LXE"51QJJJ_ e e e e et s TCA 2490
PRINT 8139 NTGDMeNAINCsNPRORB TCA 2509
810 FORMAT (//92Xs6HNTGOM=1492X 96 HNAINC=1842X»6HNPROB=]2] S TCA_2510_.
820 IF(5W24EQel1)B304840 TCA 2520
C eeeSET UP INPUT FCR G9Q PLOT ROUTINE., .. ._TCA 2530 _
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830 CALL PLOTI(X19X29X39X49219229239Z49JJsAXSLsCSLXsCSLY TCA 2540
TIAXULXsAXLYsNTGDMeNAINCeNPROBY . . . .. . . ] ._._TCA 2550
840 END TCA 2569




VISIBILITY

B7
LABORATORY U.C.8.D.

PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION TRF
Category aYe

Programmer Barkdoll

Date 1 September 1965
Type FORTRAN 63

B. DESCRIPTION

This function calculates the value of Beam Transmittance (TR) for a given THETA and

ALT by means of TABLES.

1. R — attenuation lengths for indicated flight.

2. AMV — air mass values.

3. TRV — extrapolated values of Beam Transmittance for 20000 <ALT <60 000 and specified
formulas for the desired altitude.

C. USAGE

1.
2.

(3

0o ~ o
. «  a

11.
12.
13.

14.
15.

Calling Sequence

Arguments or Parameters

. Storage Requirements (Decimal)

Temporary Storage Requirements
Alarms, or Print-Outs

Error Returns

Error Stops

Input and Output Tape Mountings
Input and Qutput Formats
Selective Jump and Stop Settings
Machine Time

Accuracy

Cautions to User

Equipment Configuration
References

TRF (THETA, ALT)

THETA — Zenith of path of sight from abserver
ALT - Altitude of observer
Shares COMMON BLOCK D with SUBROUTINE DATA 2

270
Not Applicable

If ALT < 1 ft or ALT > 4000000 ft, then ALT is out of the
indicated range for FUNCTION TRF. Program also checks
THETA to see if it is in the required range for FUNCTION TRF.

None

None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

(a) None
(b) The values used from TABLE R (attenuation iength)
must be those for the particular flight’s atmospheric data.

CDC 3600 FORTRAN 63
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D. METHOD

(1) 0 ft. ALT 20 000 ft.
N-1 /4 1 1\ Az 1
TR = exp—- | 3 {— Azj4{ — 4+ —
2 \Ly L Ly/ 2 cos (180°— @)

If THETA 5 100° interpolate Air Mass Value Table for indicated altitude and substitute this value for

1
cos (180° — 6)

(2) 20 000 ft. < ALT i 60 000 ft.

1

(e}
TR = TRV 4g0 ALT)(COS(]'SO - 0))1'01' 0> 100°.

If THETA = 100° or 95°, interpolate Air Mass Value Table for desired altitude and substitute this value for

1
cos (180°— 6)

(3) 60000 ft. ALT - 00t .

(ALT —~60 000) ( 1 )
4.94 o
TR = |TR (60 000 ft., 1809 [ exp— —— [1 —e 30 000 ] cos (180°-6)
214

for 8 > 100°,
If THETA = 100° or 95° interpolate Air Mass Table for desired altitude and substitute this value for

1
cos (180°— &

TR = Beam Transmittance

N = Number of terms

Ly = Value of L (attenuation length) at altitude N
Az = Altitude increment (100 ft.)

ALT = Altitude
TRV = Extrapolated values of beam transmittance for 20 000° < ALT < 60 000.
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E. FLOW CHART

o ¥

Yes
L\' ALT 20,000' —l
No
ALT 60,000

SUM TABLE ~:~
l Yes o

~ Multiply Summation of . *
o (']
l__ 8 = 100° or 95° ' t[ 4 ]qh 8 = 100° or 85°
—_—y
L

Cos(180° - o)

‘ Yes
".l’.g’dj‘ ' o able of - 'h“ﬂ,‘h@ Ni: : -
TRV 130° (ALT) then Mass Value Table
exponentiats TRV by ‘
1
Cos(180° - g) ]

mmity um&-, ‘  :
of -L by interpolates
. J' Air Mass Value Table
" interpolate Table of TRV 180° (ALT) ' J ‘
nd Air Mass Table for desired
altitude then expenentiate TRV by
o Air Mass Vaiue

- Air Mass)
\’.T' ‘. -(s--)( s ° Yolis )

gz : Yes
- 8=100° or 85°
"‘
v

1 ,
TR = TR(60,000". 180°), ( )‘l -8 3. “' T agosa  COS(180° -0)

v
~ Same as above but interpolate sir
mass table to substitate for

[ copme - 03]

|




FUNCTION TRF (THETA,ALT)

FUNCTION TRF(THETASALT) TRF 0000

C eooFUNCTION TRFeqe] NOVy 6500 eBARKDOLLesoVISLABeeoUCSD _TRF_ 0017
C eesTHIS FUNCTION CALCULATES THt VALUE OF BEAM TRANSMITTANCE. TRF 0320
c e . - e JRF 0030
C eee INPUTSene THETA=ZENITH OF PATH OF SITGHT TRF 0040
C ees ALT=ALTITUDE CF UBSERVEK TRF 00650
C coe TRF 0060
C 0eeOUTPUT oo THIS FUNCTION RETURNS THE CALCULATtD TRF 0070
C e oo VALUF OF BEAM TRANSMITTANCE TR TRF 0080
C TRF 0099
C eee SHARES COMMON BLUCK D wlTH SUBROUTINE DATA 2 TRF 010G
C TRF 0110
C e oo ROUTINES CALLEUSINUNE TRF 512
C TkEF 0130
DIMENSION AMALT(6)sALTS(7) TRF 0140
COMMON/D ZR(2UL) s AV (6821 9 TRVI T} TRF 0150

c TRE 7155
DATAIAMALT=0es10U0UG 82000 s a0 1 iag 1, 113 g92:000030 o) TRF "16%
DATALALTS=Z2000114925 170 e 83000l e 8350 100{.4 0457 095 00 es670N, ) TRF 177

c TRF 0175
IF(THETACGTe3014165e0ReTHETALTeleb6575) 10930 TRF 0180

10 PRINT 2U #1HETA TRE 0lyn

20 FORMAT(//7912X932HIHETA OUT OF RANGE Iiv FUNCTe TRFe2XsF10e5) TRF 0200

GO TO 530 TRF 0210

30 TF(ALT ol ToeleeORALT@GT «4NULNN0 )& 460 TRF 7220

40 PRINT 50 sALT TRE 1230

50 FORMAT(//92X93 HALT OUT OF RANGE Ih FUNCTe TRF$2XeF1041) TRF 0249

GO TO 530 e e __IRF 0250

60 Z=ALT & THET=THETA b S=u & DZ2=190e/6uBUs TRF 0260

TR=0 TIRF 0270
IF(Z.LT.2-.)\)()1)..OR.Z-EQ.ZU()UU-)7('t25u TRF 0280

70 A=20000. o _TRF 0290
IF(Z-A190+100980 TRF 0300

- 80_GO TQ_40Q. . IRF 0310
90 IF(Z=(A=100e1)160+160+100 TRF 0320
2100 Y1sA-100e % 1=(A/Z1l0Ua) % X1zla/R(I1) _. el _.__JRF. 0330
Y2=zA $ I=(I+1) 3 X2=1e/R(1I) TRF 0340

o IEIX2=X)eEQe V) 110920 . TRF 0350

110 BN=X2 TRF 0360
eee._. Q@ 10130 . __ 0O OO . I _IRE_D370..
120 M=(Y2-Y1)/(X2-X1) TRF 0380
CBN=((Z=-Y1)/MI+X) .. _TRF 0390

130 K=1-1 TRF 0400

e e QQ_ X0 170 U _JRF 0410
140 A=A-200. TRF 0420

_ IF(Z-A1905100»150 TRF 0430
150 A=A+100. TRF 0440
_____________ GO _TO_ A00 e _____TRF__0450
160 A=A-100. TRF N460
,,,,,,,,,,,,,, I=0AZ300e )+ e __TRF__ 0470
BN=le/Rt 1) TRF N480

_— GO 7O 130 TIRF 0490
170 DO 1801=2+K TRF 0500
I S=S+(1e/R(1)I*DZ e eeee_.___TRF_0510
180 CONTINUE TRF 0520
__________ IF (THEToEQel1e6580)1909200 e _.____XIRF 0530
190 ASSIGN 230 TO IRETN TRF 0540
INTP=2 IRF 0550

GO TO 450 TRF 0560
I 200 _1F(THETeEQel 745312109220 _ e TRF_ 0570 _
210 ASSIGN 230 TO IRETN TRF 0580
____________ INTP=1 __ TRF 0590




GO 10 450 TRF 0600
220 VALM=14/COSF{3414159-THE T} TRF 0610
230 V=(S+(((1e/R{1})I+{1e/RIN))II®(DZ/20) ) )%VALM TRF 0620

TR=2471828%% (~V) TRF 0630
240 TRF=TR TRF 0640
GO TO 530 ) TRF 0650
250 IF(ZeLTe6UUNUeeUReZebQebUlLU)26ii3390 TRF 0660
260 N=7 TRF 0670
270 IF(24EQeALTSIN}}300s28U TRF 0680
280 IF(L-ALTS (N-1)129093102320 _ TRF 2690 _
290 N=N-=1 & GO TO 270 TRF 0700
300 TR=TRVI(N) % GO TO 330 TRF 0710
310 TR=TRVI(N=1) % GO TO 330 TRF 0720
320 X1=TRVI(N=1) % YI=ALTS(N-1) TRF 0730
X2=TRVIN)IS Y2=ALTS(N) TRF 0740
SL=(Y2~-Y1)/(X2=X1)} __TRF_0750
TR=((Z=-Y1)/SL)+X1 TRF 0760
330 IF(THET«FQelab65B80)3409350 i TRF 0770
340 ASSIGN 380 TO IRFIN TRF 0780
INTP=2 - TRF 0790
GO TO 450 TRF 0800
350 IF(THETWEQe147653)360370 _.__IRF 0810
360 ASSIGN 380 TO IRETN TRF 0820
INTP=1 TRF 0830
GO TO 450 TRF 0840
370 VALM=14/COSF(3e414159 =THET) o o TRF 0850
380 TR=TR**VALM "TRF 0860

.~ .._.60.TO 240 ) TRF_0870
390 IF(THETeEQeleb6580)400s410 TRF 0880
400 ASSIGN 440 TO IRETN o TRF_0890

INTP=2 TRF 0500

GO 1O 450 il el __IRF 0910 _
410 IF(THETeEQeleT74593)4209430 TRF 0920
420 ASSIGN 440 _TO [RETN TRF 0930

INTP=1 TRF 0940

. GO TO 450 . e o _TRF _0950__
430 VALM=1e/COSF(3414159~THET) TRF 0960
440 E2=1¢-(2+71828%#(~(2-60000e)/30000e)) TRFE_0970__

E1=2471828%% (= (4¢94/2144)%E2) TRF 0980

. TR=IRYAT1%*E] o TRF_099Q

TR=TR*%VALM TRF 1600

GO 10..240_ . . - . .____TRF_1010__
450 N=6 TRF 1020

IF(2.GT42000004)4609470 . ) . _ ... TRF_1030 _
460 VALM=AMV{6sINTP}$ GO TO IRETN TRF 1040

470 IF(Z.EQ.AMALT(N)1500480 TRF_1050_
480 IF(Z-AMALT(N=1))490+5109520U TRF 1060
490 N=N=1_%.GO TQ 470 ___ TRF 1070 _
500 VALM=AMV(NsINTP)$ GO TO IRETN TRF 1080

..510 _VALM=AMV.(N-1+INTP)}$ GO _TO IRETN ... _TRF 1090 __
520 X1=AMV(N=1sINTP) & Y1=AMALT(N-1) TRF 1100
X2=AMV (NS INTP) § Y2=AMALTI(N) TRF 1110
SL=(Y2-Y1)/(X2=X1) TRF 1120
el VALM=((Z~=Y1) /SL)+X ... _TRF 1130 __
GO TO IRETN TRF 1140
_..530_ _END TRF 1150
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VISIBILITY LABORATORY U.C.S.D
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION BSTRF
Category cve

Programmer Barkdoll

Date 18 August 1965
Type FORTRAN 63

B. DESCRIPTION

This subroutine calculates the Path Luminance (B*) for given, PHI, THETA, ALT by
means of table values and specified formulas.

Uses TABLE BS in COMMON BLOCK A

C. USAGE

1.
2.

14.
15.

62

Calling Sequence
Arguments or Parameters

Storage Requirements (Decimal)
Temporary Storage Requirements
Alarms, or Print-Outs

Error Returns

Error Stops

Input and Output Tape Mountings
Input and Output Formats
Selective Jump and Stop Settings
Machine Time

Accuracy

Cautions to User

Equipment Configuration
References

BSTRF (PHI, THETA, ALT)

PHI = Azimuth of path of sight of observer
with respect to the sun.
THETA = Zenith of path of sight from observer.
ALT = Altitude of observer.
Shares COMMON BLOCK A with SUBROUTINE DATA 1

276
Not Applicable

(1) Indicates if ALT <1 ft or ALT > 4 000 000
(i.e., out of given range). .

(2) Checks both THETA and PHI to make sure they are one of
the values given in the DATA statements for those angles.

None

None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable

This routine calls FUNCTION TRF for Tr values. The
table of BS (Path Luminance) values must be for the
particular flight’s atmospheric data.

CDC 3600 FORTRAN 63
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D. METHOD

(1) 0 ft. <ALT i 20 000 ft. for all THETAS

Interpolate TABLE BS (CUMMON BLOCK A) for indicated ALT, THETA, PHI.

(2) 20 000 ft. < ALT E 60 000 ft. for all THETAS except THETA = 95°
Interpolate TABLE BS (COMMON BLOCK A) for indicated ALT, THETA, PHI.

(3) 60 000 < ALT <oo for all THETAS except THETA = 95°

[ 1 ]
(o)
B* (60 000 ft., 6, ¢ \1 — [ TR (z, 180°)] Leos(180°~6)

[ : ]
(o]
1- [TR 6000 ., 180%)] Leos (1807~ 6)

(4) 20000 ft <ALT <oo THETA = 95°

[ 1 ]
(o] L §
B* (20 000 ft., 95% ) \ 1 - [ TR (2, 180%)] L cos (1807957

B* =
[ 1 ]
(o] o
1-[TR (20 000 ., 180%)] L cos (1807957
B* = Path Luminance @ = Zenith of path of sight from observer
TR = Beam Transmittance ¢ = Azimuth of path of sight
z = Altitude of observer

E. FLOW CHART

ALT 20,000

Yes

INTERPOLATE
No v TABLEBS
——  ATe0000 4
s

Yes W , No
. THETA=g§°  ——

Yes

o5, ) 1-([rniz. 1soe)  soctw00” - 9%°)

1= [TR(20.000", 180%)] *4C180° - 95°) -

A 4

Yes

> THETA = 95°

No _]

(60.000", o, ) 1-(CTR(Z. 180°)] sectio0” - ")

11— [TR(s0.000", 180°)] Sl b s :

63




FUNCTION BSTRF (PHI, THETA,ALT)

FUNCTION BSTRF{PHISTHETASALT) B853T NGaOn
C aesFUNCTION BSTRFeael NOVE 6522eBARKDOLLeeeVISLABew UCSD BST 0Gl0
C ees THIS FUNCTION CALCULATES PATH LUMINANCE BY RST 002N
C eeo LINFAR INTERPOLATION OF TABLE H3(THE VALUES OF BST 0330
C eeePATH LUMINANCE FUR THE PARTICULAR FLIGHT). BST 53045
C BST 005N
C ees INPUTSeeePHI=AZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN 88T 0060
C eee THETA=ZENITH OF PATH OF SIGHT FROM OBSERVER BST 0070
C eee ALT=ALTITUCE OF OBSERVER BST 2080
C DY) BST 0090
C e ssO0UTPUT sae THIS FUNCTION RETURNS THE CALCULATED VALUE OF BST 5120
C eeoe PATH LUMINANCE B+ RST 0110
C BST 0120
C e es SHARES COMMON BLUCK A WITH SUBROUTINE DATA 1 BST 0130
C : B8ST 0140
C e oo ROUTINES CALLED=TRF BST 0l1s50
C BST 0160
DIMENSION Y(18) RST N170
DIMENSION PHE(5)sTHET (8} BST 0180
COMMON/A/BS(8918+5) BST 0190
C BST 0195
DATA{PHE=U» e 7185431 e /UBrle356293e14159) BST 0207
DATA(THET=2e879792e01BU32e3562+2e0944916832691e7453+146580) BST 0210
DATA(Y=0e91000692000093000e 0400069250004 36000e9T7000e3800040 BST 0220
190006 9100006315060 6320000692500049300004940000e950000496000041) BST N230
C BST 0240
1F (ALT-LT.ICQOR'ALTUGT.‘OOUU()(H)')l() » 30 BST 0250
10 PRINT 20 »ALT ) BST 0260
20 FORMAT (//912X932HALT OUT OF RANGE IN FUNCTe BSTRF+2XeF10e1) BST 0270
GO TO 310 R o . _'5ST_0280
30 Z=ALT BST 0290
STR=0 . . o n _ BST 0300
DO 40 U= 1’5 BST 0310
I JF(PHIEQePHE(J))60+40 o _ . BST 0320 _
40 CONTINUE BST 0330
PRINY_ SO sPHIL . 8ST 0340
50 FORMAT(//912X942HPHI 1S5 NOT A CORRECT VALUE IN FUNCT- BSTRF‘ZX’FIOBST 0350
e S) _BST 0360 __
GO TO 310 BST 0370
60 L=J - _.BST 0380
IF(THETAEQe3014159)70+80 BST 0390
10 M=yl .. BST 0400
L=1 BST 0410
,,,,,,,,,,, 60 T0.120 __ . .. _...BST 0420
80 DO 90 I=1s7 BST 0430
e JF(THETASEQe THET(11))110590 e o BST 0440
90 CONTINUE BST 0450
,,,,, PRINT 100 THETA i BST 0460

100 FORMAT(//512Xs44HTHETA 1S NOT A CORRECT VALUE IN FUNCT. BSTRFs2XsFBST 0470

64

SO 1 o 7. T 15U BST_ 0480
GO TO 310 BST 0490
110 M=1+] _ BST 0500
120 IFIPHIeNE«OeANDe THETAeNE«3414159)1305140 BST 0510
130 M=M=l e BST 0520 __
140 N=18 BST 0530
R Lo 7 % 3 BST_ 0540 _
IF{2eLTe200004e0ReZeEQe200004)150+160 BST 0550
150 ASSIGN 300 TO IRETN BST 0560
GO TO 230 8ST 0570
160 I1F(2elLTe600000eO0Re2sEQe600004)1700200 o] BST 0580 _
170 IF{THETA,EQ.s1.65801180+150 8ST 0590
180 ASSIGN_190 TO IRETN BST 0600




2Z=2%$2=220000.
GO 70 230

190 STR=X#({1,-(TRF{DCs2Z)%#(1+/COSF(3414159~146580))))/

C 1(1e=(TRF(DCsZ)%#(]1,/COSF(3414159-1,6580))))

X=STR
- GO TO 300
200 IF(THETA.EQe146580)1805210
210 ASSIGN 220 TO IRETN

2222 $ 2=60000.

GO TO 230

7220 STR=X#{1e~(TRF(DCsZZ)#%#(14/COSF(3e14159~THETAY 1))/

1(1e=(TRF(DCoZ)%#%¥(14/COSF(3e14159-THETA) ) ))

X=STR
GO TO 300
230 IF(Y(N)-2)2803250+240
2640 IF(Z-Y(N-1))2705260+290 =
250 X=BS(MyNsL)
. ....GO TC IREIN .
260 X=BS{MsN=1sL) $ GO TO IRETN
270 N=N-1 N o
IF(NeEQe0)280s230
280 ALT=7777.
GO TO 10
290 X1=BS(MeN-1sL) 8 Y1=Y(N-1) =
X2=BS(MsNsL) $ Y2=Y(N)
SL=(Y2=-Y1)/(X2=X1) _
X=((Z=Y1)/50L)+X1
60 _TI0 IRETN

300 BSTRF=X
.30 ENG._ e

BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
BST
8sT
BST
BST

0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
n710
0720
0730
0740
0750
0760
0770
0780
n790
AgnNn
0810
0820

T BsT

~_ BST

BST
BST
BST
BST

... BST

T BST

n83n

084N
0850
086N
ng870
088"

0890

0900



VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION TROF
Category cve

Programmer Barkdoll

Date 28 February 1966
Type FORTRAN 63

B. DESCRIPTION

This function returns a value of .9 for calls for optical system beam transmittance.
Can use table TROV in common block F.
This function will be used to return values of optical system beam transmittance when

data becomes available.

C. USAGE

1.

P e
(J'l-hWNi—'-c

W 00 ~ O N W N
« s & e = a s =

Calling Sequence
Arguments or Parameters

Storage Requirements (Decimal)
Temporary Storage Requirements
Alarms, or Print-Outs

Error Returns

Error Stops

Input and Qutput Tape Mountings
input and Output Formats
Selective Jump and Stop Settings

. Machine Time

. Accuracy

. Cautions to User

. Equipment Configuration
. References

D. METHOD
E. FLOW CHART

66

TROF (THETA)

THETA = zenith of path of sight from observer.

Unknown

Not Applicable
None

None

None

Not Applicable
Not Applicable
Not Applicable

Not Applicable
None
CDC 3600

None

Dummy function, always returns TROF = .9.

Not Applicable
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FUNCTION TROF(THETA)

FUNCTION TROF(THETA)

C eeeTHIS FUNCTION CALCULATES BEAM TRANSMITTANCE
C e oo THROUGH AN OPTICAL SYSTEM

COMMON/F /TROV (1) e

TROF=.9

END

TRO
1RO
TRO

. TRO.

TRO
TRO

0009
no1~n
0020
0030
0040
0050
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VISIBILITY LABORATORY U.C.S.D.-
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION BSTOF
Category cve

Programmer Barkdoll

Date 28 February 1966
Type FORTRAN 63

B. DESCRIPTION

This function returns a value of 11.11111 for calls for optical system path luminance. Can use
table BSOV in common block E. This function will be used to return values of optical system path
luminance when data becomes available.

C. USAGE
1. Calling Sequence : BSTOF (PHI, THETA)
2. Arguments or Parameters

PHI = azimuth of path of sight of observer with respect to sun.
THETA = zenith of path of sight from observer.

3. Storage Requirements (Decimal) Unknown at present
4. Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs " None
6. Error Returns None
1. Error Stops None
8. Input and Output Tape Mountings Not Applicable
9. Input and Output Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable
11. Machine Time
12. Accuracy Not Applicable
13. Cautions to User None
14. Equipment Configuration CDC 3600
15. References None
D. METHOD Dummy function, always returns BSTOF = 11.111111,
E. FLOW CHART Not Applicable
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FUNCTION BSTOF (PHI,THETA)

FUNCTION BSTOF (PHIsTHETA)

C eeeTHIS FUNCTION CALCULATES PATH LUMINANCE IN AN _.

C e e e OPTICAL SYSTEM
COMMONZE/BSTOV (1)
BSTOF=11.11111
END

850
BSO
BSO

. .BSO

0000
.001q.
0020
0039

BSO 0040

850

0050
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Bll
VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

- A. IDENTIFICATION

Title FUNCTION BBOF
Category CVC Problem 1
Programmer Barkdoll

Date 18 August 1965
Type

B. DESCRIPTION

This function calculates the Inherent Background Luminance, pBo» for specified values
of PHI, THETA, and BAC.

C. USAGE
1. Calling Sequence BBOF (PHI, THETA, BAC)
2. Arguments or Parameters '
PHI — Azimuth angle of path of sight with respect to the sun.
THETA — Zenith of path of sight from the observer.
BAC — Index for particular table of background directional luminous reflectances.
Shares COMMON BLOCK B with SUBROUTINE DATA 2.
3. Storage Requirements (Decimal) 101
4. Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs (a) None
(b) Checks THETA and PHI to ascertain if they are correct
values in Function COF,
6. Error Returns None
7. Error Stops None
8. Input and Output Tape Mountings Not Applicable
9. Input and Output Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable
11. Machine Time Not Applicable
12, Accuracy Not Applicable

13. Cautions to User

(a) None

(b) (1) Uses Table (RB) which contains the values for Directional Luminous Reflectance of
Terrain Background for given PHI, THETA, and BAC.

(2) Total Background Illuminance = 5940 lumens/ft.
14. Equipment Configuration 3600, FORTRAN 63
15. References None
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METHOD

The proper value of Directional Luminous Reflectance corresponding to the given PHI, THETA, and BAC,
is multiplied by the Total Background illuminance. This product is in Foot Lamberts.

»B, = (5940) R, (0, 6, ¢)

FLOW CHART

71




aNaRalaNaXaNalaEaNaNaNa¥aRala!

FUNCTION BBOF (PHI,THETA,BAC)

C

FUNCTION BBOF (PHIsTHETASBAC) BRO nnnn
2o sFUNCTION BBUFeeel NOVs 650¢98ARKDOLL s eoVISLAB.,44UCSH BRO nC1~
ees FUNCTION BBOF CALCULATES THEINHERENT BACKGROUND BBO 0020
e oo LUMINANCF BBO FOR A GIVEN VALUE OF PHI AND THETA BBO 003~
83B0 0C4n
ees INPUTS eee PHI=AZIMUTH OF PATH OF SIGHT WwWITH RESPECT BRO 005N
eoeTO SUNeee THETA= ZENITH OF PATH GF SIGHT FROV OBSERVER BBO No60
essBAC=INDEX FCR PARTICULAR TABLFE OF BACKGROUND BBG 007"
eesDIRECTIONAL LUMINOUS REFLECTANCES 880 N08N
. . BBO 0N9A
e es SHARES COMMON BLOCK B WITH SUBROUTINE DATA 2 8RO 0109
eee TABLES USED=TABLE(RB)+VALUES OF DIRECTIONAL BBO 0110
e oo LUMINOUS REFLECTANCE. BAC=1= PINE TREES BRO nl2n
o o BBO N130
e s e ROUTINES CALLEL=NONE 8BO 0140
. O O ...BBO 0150
DIMENSION PHE(5)+THET(8) BBO 0160
COMMON /B/ RB{(53892)sR0(59891)sTILLH BBO 0170
BBO 0175
DATA(PHE=0+e7854914970892¢3562+3414159) BRBO 0180
DATA(THET=361615942e879792e618092e3562+2409443]1e8326 BBO 0199
1174532146580} o ] . BBO 0200
BBO 0205
JJ=BAC e .. BBO 0210 __
DO 201=1,5 BBO 0220
IF(PHI«EQePHE(1))10,20 o ~ BBO 0230
10 L=t BBO 0240
__GO _TO 40 o BBO 0259
20 CONTINUE BBO 0260
. PRINT 30 sPHI ] _ BBO 0270
30 FORMAT(8X9s39HPHI 1S NOT CORRECT VALUE IN FUNCT. BBOF+2XsF1l0.5) BBO 0280
.40 D0 601=198 cee-....BBO 0290 _
IF(THETASEQe THET(1))5Ns60 BBO 0300
—50 M=1 . BBO 0310
GO TO 80 BBO 0320
b0 _CONTINUE e S I ...BBQ 03390__
PRINT 70 STHETA BBO 0340
e~ 10 FQRMAT(8Xs41HTHETA IS _NQOT CORRECT VALUE_ IN FUNCT. BBOF»2XsF10e5) BBO 0350 _
eeeTILLH = TOTAL ILLUMINANCE ON A HORIZOMTAL PLANE AT GROUND OR BBO 0360
€ _aaeSEA LFVEL FOR THEC REFILECTANCE DATA e ... BBO 0370
80 BBOF=TILLH*RB(L sMyJJ) BBO 0380
. END. R _BBO 0390 _
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B12
VISIBILITY LABORATORY U.C.S.D.

PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION COF
Category Ccvec
Programmer Barkdoll

Date 18 August 1965
Type FORTRAN 63

B. DESCRIPTION

This function calculates the value of the Inherent Contrast (C,) for given
THETA, PHI, and BAC.

C. USAGE

1. Calling Sequence COF (PHI, THETA, OBJ, BAC)

2. Arguments or Parameters
PHI = Azimuth of path of sight of observer with respect to sun.
THETA = Zenith of path of sight from observer.
0BdJ = Index of proper table of object reflectance.
BAC = Index of proper table of background reflectance.
Shares common Block B with Subroutine Data 2.

3. Storage Requirements (Decimal) 121

4. Temporary Storage Requirements Not Applicable

5. Alarms, or Print-Outs Checks both THETA and PHI to ascertain if they

are correct values in the FUNCTION COF.

6. Error Returns None

7. Error Stops None

8. Input and Qutput Tape Mountings Not Applicable

9. Input and Qutput Formats Not Applicable

10. Selective Jump and Stop Settings Not Applicable

11. Machine Time Not Applicable

12. Accuracy Not Applicable

13. Cautions to User None
Shares common block B with subroutine Data 2. This block contains the table of
object and background reflectances.

14, Equipment Configuration CDC 3600 FORTRAN 63

15. References
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D. METHOD

RO(PHI, THETA, BAC) — RB(PHI, THETA, BAC)

CO =
RB(PHI, THETA, BAC)
CO = Inherent contrast
RO = Reflectance of target
RB = Reflectance of background

E. FLOW CHART
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FUNCTION COF (PHI,THETA,0BJ,BAC)

FUNCTION COF(PHISTHLTASOBJBAC) CCF nnnn
C eeeFUNCTION (OFeee 1 NOVs 65060 BARKDOLL seeVIGLALG 0 e UCSHD COF ~n1n
C eee THIS FUNCTICN CALCULATES THE VALUF OF INHEREMT COMTRAST COF np2n
C e A COF ni3n
C 0e0e INPUTSeee PHISAZIMUTH OF PATH OF SIGHT WITH RFSPECT TN SN COF N0o4n
C eeea THETA=ZENITH OF PATH OF SIGIIT FRC" NRSERVER COF nnrs5n
C eeeOtsJ=INUEX CF PRCPER TABLE NF ORJECT REFLECTANCE CQOF nren
C e e e BAC=INDEX OF PROPER TADLE CF RACKGROUMND REFLECTAMCFE COF no7n
C COF QO08RD
C eesOUTPUTeee THIS FUNCTION. RETURNS THE CALCULATED VALUE COF 009N
C s 0o OF INHERFNT COMTRAST CO COF ol1lnn
C . COF nll1n
C e s e SHARES CONMMCN BLOCK I WITH LURRTUTIME DATA 2 CCF N120
C COF n13n
C e oo ROUTINES CALLED=NONE COF 014D
_.C. .. .. e Cer nlsn
DIMENSION PHE(S)s THETI(8) COF Nl16n
COMMON/B/RB(53892)sR0{59891)sTILLH COF n17C
C COF 0175
DATA(PHE=U9e 785431 e570892e356293e14150) COF 0180
DATA(THET=341415992e¢879732e618032e35029247 00l 3] eB822h414745291465RNCOF N1aC
I 1y R _COF n2no
C CNF n2nS
KK=08J%JJ=BAC _ ___ __ COF 021"
DO 201=1,5 COF n22n
IF(PHIZEQePHE(I))1Us26 ) COF 0237
10 L=1 COF 02472
e ...—GO_TO 40 — . COF 0250
20 CONTINUE COF n26n
. .PRINT 30 sPHI _____ L ) COF 0279
30 FORMAT(B8Xs38HPHI 1S NOT CORRECT VALUE IN FUNCT. CﬂF92XsE10.5) COF nz28n
GO TO 90 ... _ CCF n29n
40 DO 60 1=1,8 COF 9300
N IF (THETASEQeTHET(I))5U96V R COF 0312
50 M=] COF n32n
____________ GO 1O 80 ..CQF 0330
60 CONTINUE COF 0349
[ PRINT 70 «THETA _____ ol ... R . . ..__COF 0350 _.
70 FORMAT(B8Xs40HTHETA IS NOT CORRECT VALUE IN FUNCT COF 92X sF1Ne5) COF 036N
.60 _TI0_90 . o e ____COF 0370
80 COF=(RO(LsMsKK)=RBILIMsJJI))I/RB(LIMyJJ) COF 0389
- 90 CONTINUE .. . o COF 32390
END COF 0400
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VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE PLTSU
Category cve

Programmer Barkdoll

Date

Type FORTRAN 63

B. DESCRIPTION

This routine takes data used in printing coordinates of cross sections of probability of
detection hemispheres and formats this data to be used for plotting. The data processed by
this routine is used by subroutine PLOT 1.

C. USAGE

1.

2.

[T -

00~ O
.

9.
10.
11.
12.
13.
14.
15.

Calling Sequence

SUBROUTINE PLTSU (SAX, SAY, JK, X1, X2, X3, X4, Z1, Z2, Z3, Z4, JJ, AXSL, CSLX,
CSLY, AXLX, AXLY, NTGDM, NAINC, NPROB)

Arguments or Parameters

INPUTS:

SAX = Distance to axis array.

SAY = Altitude array.

JK = Length of dimension of array SAX.

OUTPUTS:

X1, X2, X3, X4 array names of X axis distances of 4 cross sections to be plotted.
71, 72, 73, Z4 array names of Y axis altitudes for 4 cross sections.

JJ = Length of dimension of X and Z arrays.
AXSL = X and Y axis lengths for each plot.

CSLX and CSLY are the X and Y cross section heading coordinates.
AXLX and AXLY are the X and Y coordinates of target axis heading.

NTGDM = Target diameter.

NAINC = Axis increment value.
NPROB = Probability of detection.

Storage Requirements (Decimal)

. Temporary Storage Requirements

Alarms, or Print-Outs

Error Returns

Error Stops

input and Output Tape Mountings
Input and Output Formats
Selective Jump and Stop Settings
Machine Time

Accuracy

Cautions to User

Equipment Configuration
References

D. METHOD

76

250
Not Applicable

Print out value if X or Y axis length exceeds
maximum of 10,000,000 ft.

None
None
Not Applicable
Not Applicable
Not Applicable

Not Applicable

None

CDC 3600 FORTRAN 63
None

Not Applicable
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E. FLOW CHART

.

FIND LARGEST DISTANCE FROM
X AXIS VXM

|

FIND MAXIMUM ALTITUDE
T

'

FIND LARGEST % AXIS
- LENGTH IMAX = LARGER
OF VXM OR VYM

'

~ FIND NUMBER OF DIGITS IN UPWARD ROUNDED %

~ AXIS LENGTH, J. CHECK TO SEE IF LENGTH
EXCEEDS MAXIMUM OF 1,000,000 FEET

'

~ X AND Y AXIS LENGTH FOR PLOTTING, AXSL = J°2

'

- INCREMENTS = AXIS LENGTH, AXSL/10

|

~ SET UP COORDINATES FOR CROSS SECTION
- HEADING AND TARGET AXIS HEADING

|

SET UP ARRAYS FOR THE TWO HALVES OF EACH OF
THE 4 HEMISPHERIC CROSS SECTIONS

|
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SUBROUTINE PLTSU

SUBROUTINE PLTSU(SAXsSAYsJKsX1sX29X39X4 921922923974 50ds PSU 500N
. 1AXSL2CSLXCSLY s AXL X3 AXLY sNTGDMsNAINCoNPROBY . . . PSU 0010 .
c ¢+ SUBROUTINE PLTSUeesl NOVs 6540 eBARKDOLLoeesVISLAR «seUCSD PSU 0020
C eeoTHIS SUBROUTINE TAKES THE DATA USED IN PRINTING THE 5 ... PSU 0030
C ees1/2 HEMISPHERIC CROSS SECTIONS ALTITUDES AND PSU 0040
C +esDISTANCES TO THE AXI1S»> AND. TRANSFORMS THIS DATA , - . PSU n0S5A
c «+s INTO 4 HEMISPHERIC CROSS SECTIONS TO BE PSU nCEN
C e««PLOTTED BY SUBROUTINE PLOTl. PLISU 1S AN . PSU 0On77
c ees AUTOMATIC FORMATTING ROUTINF. PSL 0080
c eeaNOTEaaelD SOLVE FOR SEVERAL DIFFERENT DETECTION e __PSU. 0092
C «+oVOLUMES ADDITIONAL CALLS TO SUBROUTINE TCAL PSU D100
c eesWITH THE APPROPRIATE DATA PRECEEDING EACH . PSU 0110
c eesCALLs CAN BE MADE. THE CARD PRECEEDING THE PSU 0120
c e++sEND CARD MUST BE _THE ONLY CALL TO PREP(9) _ PSU 0130
C «ssUSEL IN THE ENTIRE SEQUENCE OF PRNOGRAMS. PSU 0140
c eesTHIS. CALL ENABIES WRITING MAGNETIC TAPE WHICH WILL  __ PSU_0150
c eesBE USED BY THE CDC 167A TO DRIVE THF PLOTTER. PSU D160
C o U . ......Psu ol70
c e es INPUTSees SAX=NAME OF DISTANCE TC AXIS ARRAY. PSU 0180
¢ o «eSAY=NAME OF ALTITUDE ARRAYe JK=LENGTH DIMENSION PSU 0190
c «+sOF ARRAY SAX OR SAY, PSU 0200
C L S B PSU 0210
c 00eOUTPUTSeaeX19X25X3s X4=ARRAY NAMFS Q PSU n220
C eeeX AXIS DISTANCE VALUES FOR THE 4 CROSS SECTICNS e ... ... bsumnz3e
C eeeTO BE PLOTTED. 21s22s23+Z4sAPRAY NAMES OF Y AXIS PSU 0240
¢ ¢«+ALTITUDES FOR THE & CROSS SECTIONS TO RE PLOTTED, ___PSU 0250
C «ssAXSL=X AND Y AXIS LENGTHS FOR EACH PLOT PSU 0267
€ esCSLXsCSLY=X AND Y COORDINATES OF CROSS SECTION HEADING PSU 0270
c ««sAXLXsAXLY=X AND Y COORDINATES OF TARGET AXIS HEADING PSU 0280
- c .2eoNTGDM=TARGET DIAMCYER _ . ....PSU Nn29n
C «eoNAINC=AXIS INCREMENT VALUE PSU 0300
----C.. . +»NPROB=PRQBABILIIY OF DETECYION  _______________________ ___PSYy 031n
c PSU 0320
C PSU_0337
c «+«OUTPUT = NONE PSU 0340
e e e__________PSU 0359
c e+ s SUBROUTINES CALLED=NONE PSU 0360
e . ....__._.____PSU 0370
DIMENSION X1(JJ)2Z1(JJ)sX2(JJ) 22 (JJ) sX3(II)sZ3(JJ) sX4(I)s26(JdY PSU N3RA
DIMENSION SAX(JK) 2SAY(JK) N PSU 039n
c PSU €395
____________ N XM= il .._____PSU 040N
DO 20 I=1»32 PSU naln
cememeeee IF_(SAX(1+8)eGVeVXM)10920 PSU 0420
10 VXM=SAX(1+8) PSU 0437
- _20 CONTINUE PSU D440
IMAX=VXM PSU nasC
____________ VYM=Q __________ — e P SU 0460
DO 40 1=1,32 PSU 9470
______ IF(SAY (I+8)¢GTeVYM) 30940 e S - PSU 0481
30 VYM=SAY(I+8) PSU 0490
40 CONTINUE PSU 0500
IF LIMAXeGToVYM) 60550 PSU 0510
_______ 50__IMAX=VYM - - — e _PSY 0520
60 IF(IMAX.LT+100)70+8C PSU 0530
_______ TJ0.ND=2 $ GO JO 200 . - e _PSU_05410
80 IF(IMAX.LT+1000)9C»100 PSU 0550
90 ND=3 $ GO TO 200 PSU 0560
100 IF(IMAXeLTe10000)1105120 PSU 0570
_____ 11Q_ND=4 $_ GO _T0_200 R S ceeeee--PSU 0580
120 IF(IMAXeLT+100000)130+140 PSU 0590
_____ 13Q_ND=5 $_GO__TQ_200 __PSU_0600
140 TF(IMAXeLT1UCOCC)I1509160 PG 2610
150 ND=6 § GO TN 205 PSU 1620
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160 IF{IMAXeLTal00GLON0) 170180 PSU 163N
170 ND=7 & GO To 200 DL NG
180 PRINT 190sIMAX PSU! 065N
190 FORMAT(//8Xs5UHMAXTMUM X VALUE EXCEEDS 1000000G FTe IR S5U3e PLTSIWPSH 0660
’ 12XsF1541) SU 12670
GO TO 2%0 PSSy Ne8n
! 200 NN=10%%(ND=1) PSy 1690
’ o JSUIMAXZNN)FNNSNN Pl n7n
i AXSL=2%) peir n719
! . .. NAINC=AXSL/10e ROl 0720
CSLX=NAINC/10. PSU "730
_ CSLY=9.*NAINC e pPSsU 0740
AXLX=J PSY 0750
e AXLY=0 e e . PRSI N760
DO 2101=1,8 pSY ATTN
X1OU)=AXLX=SAX(L1T7=1) . .. _ . PSSy 0782
2Z1(1)1=SAY(17~1) PSU N79N
210 CONTINUE - o pPSuy ngNN
DO 2201=1,8 PSU NB1N
o X2(I1)=AXLX=SAX(25-1}) ) PSSy DB2Y
22(1)1=5AY(25-1) PSU N83N
220 CONTINVE _ PSSy n84n
DO 2301=1,.8 PSU N8SN '
e R Y E AL XS AX (B33 ) PSIt n86”
23(1)=5AY(33=1) T PSU 087N
230 CONTINUE Pl NBAN
DO 2401=1,8 PSU 189N
_ XS IV EAXEX=SAX(4) =0 . - _. PSU_ 090
Z4(1)=SAY(41-1) 25U 0910
... 240 CONTINVE e e e eeee___PSU N920
DO 2501=9+15 PSU 1930
K=1-8 B PSI)_N94n
X1(1)=SAX(K+1)+AXLX PSL) N95N
__________ LA L) =S A K+ L ) ... PSsYy 096
250 CONTINUE PSU 097C
___________ DO _2601=9515 . PS5V 0987
K=1-8 PSU D99r
X2( 1)1 =SAX(K+33)1+AX[.X _ e PSU 1000
22(1)=SAY(K+33) PSU 1010
_____ 260 CONTINUE PSS Q02
DO 2701=9+15 PSU 1030
,,,,,,,,,,,,, K=l=8 __...PSU_1040
X3(1)=SAX(K+25)+AXLX PSU 1050
23(1)=SAY(K+25) e o PSU 1060
270 CONTINUE PSU 1079
____________ DQ_280 1=9+15 _ . ..psuy_178”
K=1~8 PSU 1090
_____________ X4 (L) =SAX K+ LT Y+AXLX e _.____PSU 1100
Z24(1)=SAY(K+17) PSU 1117
280 CONTINUE S - - ....Psy 1120
290 END PSU 1130
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VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE PLOT 1
Category Ccve

Programmer Barkdoll

Date 1 November 1965

Type FORTRAN 63

B. DESCRIPTION

This subroutine sets up probability of detection cross section data and format data for
plotting. This is done by making calls to the UCSD Q9Q plot program PREP 1 through
PREP 9. PLOT 1 enables Q9Q PLOT to write a magnetic tape for data to be plotted by

a Cal Comp 165 incrementor plotter.

C. USAGE

1.

Calling Sequence

PLOT 1 (X1, X2, X3, X4, Z1, Z2, Z3, Z4, JJ, AXSL, CSLX, CSLY,
AXLX, AXCY, NTGDM, NAINC, NPROB)

2. Arguments or Parameters
INPUTS:
X1, X2, X3, X4 = Arrays of X coordinate points.
Z1, Z2, 73, Z4 = Arrays of Y coordinate points.
Jd = Length of each X and Y array.
AXSL = Length of X and Y axis.
CSLX and CSLY = Cross section heading coordinates.
AXCX and AXCY = Target axis heading coordinates.
NTGDM = Target diameter in feet.
NAINC =X and Y axis increment values in feet.
NPROB = Heading probability value (absolute).
3. Storage Requirements (Decimal)
4. Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs None
6. Error Returns None
1. Error Stops None
8. Input and Output Tape Mountings Not Applicable
9. tnput and Output Formats Not Applicable
10. Selective Jump and Stop Settings Not Applicable
11. Machine Time
12. Accuracy Not Applicable
13. Cautions to User None
This program makes calls to UCSD Q9Q PLOT program
subroutine PREP 1 through PREP 9.
14. Equipment Configuration CDC 3600 with Fortran 63
15. References See write-up for Q9Q Plot
D. METHOD Not Applicable
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SUBROUTINE PLOT1

SUBROUTINE PLOT1(X19X29X39X40Z1022e23+249JJ9AXSLaCSLXsCSLYsAXLX $AXPT] AnnA

. ALY sNTGDMeNAINCaNPROBY . N PT1 N01N
C 00 e SUBROUTINE PLOTlesel MOV 6"0.QRARKDOLLnooVISLl‘“...U(‘Q” DTl NN2N
C ceeeTHIS SUBROQUTINE SETS UP CPQSS SECTION DATA AND . PT1 0030
C e s o FORMAT DATA FOR WRITING ON PLOT YAGNETIC PT1 cnan
C ens TAPLs THE PLOT TAPE_]S PROCFSSED BY A €DC 1602 PT1 NO5SD
C « oo COMPUTER THAT URIVES A CAL COMP165A PLOTTERS, PT1 nnen
C eeePLOT 1 USES UCSD Q9UPLOT PROGRANM({CALLS PT1 NDTN
C eeelTO PREP 1 THROUGH 9)e PT1 Nngn
C . S U PRIl cloen.
C eee INPUTSsee PT1 N17n
C eeeX]19X29X3sX4 ARE ARRAYS CF X CNORDINATE POINTS PT1 N110
C eeellsZ2923924 ARE ARRAYS OF Y COURDINMATE POINTS DT]1 N12n
C eeeJJ IS THE LENGTH OF EXCH X ANT Y ARRAY PT1 213”7
C e e s AXSL=LINGTH OF Tiik X AMD Y AXIS PT1 Nnlan
C e0eCSLX=X CROSS SECTION HEADING COORDINATE . _PT1 21%0
C eseCSLY=Y CROSS SECTION HEADIMG CLORDINATE PT1 nl1en
C ee o AXLX=X TARGET AXIS HFADRING CHONRDINATE PTY1 N170
C ees AXLY=Y TARGFEFT AXIS HFEAODING CNORNIMATF DT N1R”
C e e o NTGDM=TARGET DIAMETER IN FTe PT1 N19N
C e oo NAINC=X AND Y AXIS INCREMENT VALUES IN FT, PT1 N299
C o e o NPROB=HEAL LG PROBABILITY VALUE (ARS0OLUTE) _PT1 n2175.
C PT1 n22~
C e s e OUTPUT = NONE PT1 20230
C e 0o SUBROUTINES CALLED=PREP1 THROUGH 9 FROM UCSD N0 PLOT PREGRAM, PT1 N24n
c PT1 n25°
DIMENSION X1 (JJ) oX2(JJ)eX3(JJV e X6 JJ)s2100J)e22(JU)1s73(J0)YeZ0(2J) PT] N26N
DIMENSION TI1(4)sKK{5)sLL(B)sM™(8) . e PT1 027"
C PT1 n275
DATA(KK=8HALTITULE 95e8H Y INC =9093HFTs) PT1 028¢C

" DATA(LL=8HCROSS SEs8HCTIONS Os0sBHCENT PROSBHBABILITY+8H OF DETE$8PT1 029N
___IHCTION VOs4HLUME) PT1 0300

DATA (MM=8HDISTe FRsBHOM TARGF «8HT AXIS Fe''sRHROB. OF sBHDETFCTe #PT1 N317

e _1BHX INCe= 3092HT,e) D PT]1 0222 _
DATA(II=8HTARGET Ds8HIAMFTER +8HIN FT, =,4n) PT1 0320
S ) . o _.PT1.0335__
X=0% Y=0 PT1 0349
e ... 22008 W=Q ... . ] _.PT1 _ 0350 _
ENCODE (8910 KK{4)INAINC PT1 0360
10 FORMAT(1Xa]621X1) [ PT1 Q370
ENCODE(85205LL(3))INPROB PT1 2380
________ 20 FORMAT(2HE s12e4H PYRY __ . ....PT) 0390
ENCODE(8930sMM(4) )INPROR PT1 n4no
. 30 FORMAT _(4HOR eel292W P) ... PT10410
ENCODE (8s40sMM(B8)) NAINC PT1 042N
40 FORMAT (1692H F) : PT1 04390
ENCODE(8550s11(4))NTGDM PT1 0440
- 50 FORMATY(1Xsel3s4X) ____________ e PT1 0450 _
CALL PREP(19749le946Us1lbe91lU,) PT1 n46n
L CALL PREP(390919190909050) PT1 0470
CALL PREP{4s1s19XsY) PT1 0480
CALL PREP(590e3009lesls) PT1 0490
CALL PREP(Bs4953KK) PT1 0500
e CALL PREP(By1s8oLL) PT1 0510
CALL PREP (85359 sMM) - PT1 0520
o CALL PREP (251s1es50655095¢) PT1 0530
CALL PREP(39042969090904+0) PT1 0540
CALL PREP(4515+159X1521) PT1 0550
CALL PREP(550690e9sAXSLsAXSL) PT1 0560
o .__CALL PREP(65CSLXsCSLY+0+3s23HLOOKING TOWARD 0 OR 180) PT1 0570
CALL PREP(6sAXLXsAXLY»792911HTARGET AXIS) PT1 0580
___CALL PREP(7+-0+9=0,0) PT1 0590
CALL PREP(29299e954L 350956} PT1 069N
CALL PREP(39Us29b0. 9 95..9".) PT1 N61N
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CALL PREP(49159159X2022) PT1 ne2”
CALL PREP(590e90e s AXSLsAXSL) PT1 n62n
CALL PREP(69sCSLXsCSLY s' 939 24HLOCYING TNWARPD 45 np 225) PT1 Ne4n
CALL PREP(G6sAXLXsAXLY 7924 11HTARGET AXIS) DTl "65"
CALL PREP(79~09=0s") PT1 Nne6"
CALL PREP(29597e¢591e%965986) PT1 n67"
CALL PREP (390919l slalialis)) PT1 n68"
CALL_PREP (4919l sZow) . ____ ___.PT1 0690
CALL PREP(540e9tUe9e4984) PT1 n7nn
CALL PREP(8s494411) L . PT1 n712
CALL PREP (2¢3o1.'.6o5-v)-) PT1 N72N
CALL PREP(39032963Cs0CsCHC) PT1 N73nN )
CALL PREP(49159159X3423) PT1 0740
CALL PREP(S5900e9Ue s AXSL 9AXSL) ~ . PT1 0750
CALL PREP(6+CSLXsCSLY s s 39 24HLOOKING TOWARD 90 OR 270) PT1 0760
CALL PREP(63AXLXsAXLY 722 LIHTARGET AXIS) _PTLo77n
CALL PREP(79=09=Cs0) PT1 N780
CALL PREP (2’”‘[9790!0‘)’7)_-_3”57")7‘_77‘ ~PT1 079
CALL PREP{33039236s05 9040} PT1 N80
CALL PREP(49159159X4924) B PT1 0B1CG
CALL PREP(59CesUesAXSLAXSL) PT1 n82n
. CALL PREP(6sCSLXsC5LYs:s4525HLO0KING TOWARD 136 OR 318) PT1 0839
CALL PREP(63sAXLXsAXLY 7925 11IHTARGET AXIS) N P71 08sn
CALL PREP(75=05-040) PT1 0857
END TTToTY AReATT
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APPENDIX C

Input and Qutput Examples from PODVI

This appendix contains a copy of the computer listing from a run of PODVI (Probability of

Target Detection Volumes.) This program was run using data from Flight 74. The given data
includes:

f S

1. Atmospheric data from Flight 74.

. Target object is painted haze grey.
(No optical system used.)

w

. Target diameter is 100 feet.
9. Average solar zenith angle of 41.5°

2]

. Detection probability is 56%.
3. Pine tree background.

__DROSG SEGTIONG QF G0 PERCENT PROBABILITY OF DETECTION VOLUPE
LOOKING TOWARD 0 OR 180 £ OOKINC TOWARD 46 OR 226

g j :
wd o
s
g =
3
3 "
3
o - i
" = Figure C-1. Plot of data produced by this program.
oL OOKING TOWARRD 80 OR 270 z LOOKING TOWRRD 135 JR 3185
3 o
fir
> [=
g
f=
(-9
a
[
o
o
u a
[=| a
= =
2
g
@

DIST. FROM TARGET AXIS FOR .50 PROB. OF DETECT. X INC.= 180000 F

CROSS TIONS OF PERCENT PROBABILITY OF DETECTION VQLUME GRQSE SECTIONS OF 90 PERCENT PROBRBILITY QF DETECTION VQLUNE
LOOKING TOWRRD 0 OR 180 | ODKING TOWARD 4S5 OR 22S L OOKING TOWARD 0 OR 180 L OOK ING :TOHRQD 45 OR 2286
| |
wf © w o
= 2 o S
2 2
E| " E "
| : E .
. JoCET ax1sg i JMFET AXIS . :
gLOOKING TOWARRD 80 OR 270 z LOOKING TOWARD 136 OR 31B %LUOKING TOWARRD 80 OR 270 z { OOKING TOWRRD 135 OR 316
— [+ 1 - a
| = * &
w w
bl =
& £
a [=]
- -
] &
| g = &
E = g =
] H
2 -
a4 FT AX1S Py ET RXIS
DIST. FROM TARGET AXIS FOR .70 PROB. OF DETECT. X INC.= 180000 F DIST. FROM TARGET AXIS FOR .90 PROB. OF DETECT. X INC.= 140000 F
Figure C-2. Plot of data produced by this program, Figure C-3. Plot of data produced by this program,
when probabilities of target = 70%. when probabilities of target = 90%.
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CRQSS SECT|OING QF G0 PERCENT PROBRBILITY OF DETECTION VQLUME

LOOKING TOWARD 0 OR 180

§8000 FT

4 OOKING TOWARD 80 OR 270

Y _ING

ALTITUYOE

10

TARGET DIANETER IN FT.

DIST. FROM TRRGET AXIS FOR .60 PRUB. OF DETECT. X INC.=

LOOKING TOWRRD 45 OR 228

L OOKING TOWARD 136 OR 316

JAR AX1S

—RROSE SECTIONG OF §0 PERCENT PROBABILITY OF QETECTION VQLUME

JLOOKING TOWARD 0 OR 180 LOOKING TOWARD 46 OR 226

4000 FT

&
LOOKING TOHARD 135 OR 315

QOKING TOWARD 80 OR 270

TARCET DIANETER IN FT.

b

18000 F

Figure C~4. Plot of data produced by this progra}n,

when target diameter =

10 feet and

probabilities of target detection = 50%.

_CROSS SECTIONG OF §0 PER
L OOKING TOWARD 0 OR 180

4000 FT

]

g OOKING TOMWRRD 80 OR 270

Y INC

ALTITYDE

CENT PROBRBILITY OF DETECTION YQLUNE

TARGET OIAMETER IN AT,

(3.

DIST. FROM TARGET AXIS FOR .80 PROB. OF DETECT. X INC.=

R T F P
[LOOKING TOWARD 0 OR 180

180000 £T

" FT AX1]
%LOOKING TOWARRD 80 OR 270
pu.
ug
=
=
[=
Ia
4
T

100

TARGET DIAMETER IN FT.

L OOKING TOWARD 45 OR 225

LOOKING TOWARD 135 OR 318

4000 F

CENT PROBRBILITY OF QETECTION VOLUME

-OOKING TOWRRD 46 OR 226

J.OOKING TOWARD 136 OR 31§

DIST. FROM TARGET AXIS FOR .80 PROB. OF DETECT. X INC.= 180000 F

Figure C-7. Plot of data produced by this program,
when simulated optical system was used
in conjunction with an atmosphere.
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DIST. FROM TRRCET AXIS FOR .50 PROB. OF DETECT. X INC.=

Figure C-5.

4000 F

Plot of data produced by this program,
when target diameter = 1 foot and proba-
bilities of target detection = 50%.

Figure C-6. Plot of data produced by this program,
when background reflectance data is for

clear water with infinite optical depth.

CROSE SECTIONG QF 50 PERCENT PROBABILITY OF QETECTION YQLUNME
LOOKING TOWRRD 0 OR 180 L.OOKING TOWARD 45 OR 228

= 100

COKING TOWARD 80 OR 270

L.OOKING TOWARD 106 OR 315

TRARGET DIANETER IN FT.

JBRLF 18.
D1ST. FROM TARGET AX16 FOR .60 PROB. OF DETECT. X INC.= 800000 F

Figure C-8. Plot of data produced by this program,
when no atmosphere and a simulated
optical system was utilized.



PROGRAM PODV1

PROGRAM PODY1

" . THIS PRIGRAM PROVID

INPUT DATA FOR THE

.. .PROGRAM PODV1,..1%0V,65,, .BARKDOLL,...VISLAB...UCSD
+.«PODVL= PROBARILITY OF DETECTION VOLUME PHASE 1

1o« SOLUTION OF A_PROBAIILITY OF TARGET DETECTION VNLUME,

v+ o THE CALLED SEQUENCE OF PROGRAMS WILL PRINT THE

v++8 DOWNWARD LOOKING ZENITHS OF PATH OF SIGHT,

c
[ s2+ALTITUDE AND DISTANCE FROM THE TARGET AXIS FOR
c
c

oo THETA2180,165,1%0,135,120,105,100.95 DEGREES AND

»+o«FOR 5 AZIMUTHS OF PATH OF SIGHT WITH RESPECT

c
H_MA”,__.g_"V_,AJJIO .THE SUN, PHI=0,43.90,135,180 DEGREES.,

+++THE PROGRAM WILL ALSO PLOT THESE POINTS AS

———— G ,..4 HEM]SOMERIC CROSS SECTIONS,
¢+ o VARIABLE [NPYUTS,..

+vs..0PTZ-1 FOR OPTICS AND VO ATMOSPHERE
vess40PTze1 FOR OPTICS AND AN ATMOSPHERE

+ +FNUMBSFLIGHT NUMBER FOR ATMOSPHERIC DATA
+..OPTNUSOPTICAL SYSTEY INDEX NUMBER

W ..0F TARGEY nBJECY

+++OPTZOPTION FOR ATMOSPHERIC AND OPTICAL SYSTFM
teesOPTZ0 FOR VIEAING THROYGH ATMOSPHERE ONLY

«+ o DIAMITARGET DIAMETER [N FT,,NOT YO EXCEED tON FT,
__+++0BJTINDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES

_+++BACSINDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES _

“...0F BACKGROUND

.. .PROBABILITY,1, FOR 50,1.206 FOR 70, 1.50

"«..NPROB=[NTEGER REPIESENTING PROBABILITY

v+ +PROBK2CINSTANT FO DEVIATION FROM 50 PERCENT

FOR 90, AND

1+41,91 FOR 99 PERCENT PROBASILITY OF DETECYION

s s SHLIBSWITCH FOR JUTPJUT PRINTING, 1 FOR CALCULATIONS _

.. AND COORDINATES, 03 COORDINATES ONLY
+..0 FOR NO 2L0F

“v..CALLED OROGRAMSETCA.

' : . :
a0000000000aANanNOaN0a
P H . .

0PTs0,
FNUMBa74,
DlaMz100,
08Jst,
BaC=z1,
PROBKs=1,

. SW2ESWITCH FOR PLOTTING, 1 IF PLOT IS DESIRFD

JOB 1387 02/n4/66 PASE 1

NPROBs50

AL DATAL
"""""""""" CALL DAYAZ
CALL DATA 3

CALL TCAL(OPT,FNUNB, 3PTNU,DTAN, 0BJ,BAC, PROAK,NPROB,

SR 1. 1.} 7311 2
CALL PREF(9)

TARGET DETECTIQON FIR INFINITE VIZWING TIME

PATH OF SIGHT T4ROUGHW ATMOSPHERE ONLY

PROGRAM DATA FROM FLIGHT NUWMRER 74 ~

PROBABILIYY OF DETECTION IS 50 SERCENT

TARGEY DIAMEYER IN FY¥, &« 160 7

BACKGROUND FOR TARGET IS PINE TIEES
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THETA®180.,0 2+D=

YHETA=180.0 Z+¢0="

THETAZ180.0 2+D=
THETA=180.0 2eD=
THETA®180.0 2+D=
THETAS180.0 ZsD=
THETAZ180.0 2+D=
TTHETAF180.0 24D
THETAZ180.0 Z#D=
THETAZ180,0 2+0=
THETA£180.0 2#0=
THETAZ180.0 Z+D=
THETA=180.0 24Dz
THETA=180,0 2¢0=

AZIMUTH OF PATH OF 'S
2 s

IGHT WITH qesPzCT TO S 0 DEGREES
000,0 3STARs 134,00 Ts .0848 BBOS 197.80 C0=z 4,95 TCeCO0s 2,750 CYeps .00 I= 1 BBn: 301,78
%000, U 3ISTARs 233.08 Ya= .719 BBOs 197,80 CU= B «Cl=z {, 1.1 o B
6000.0 3STAR: 291.00 YR= .702 8BO= 197.80 CO0z 4,95 TCeCO= 1,597 CTeps ,00 I= 3 sslz 039 7%
8000,0 3STARs 341,00 Taz (694 3B0s 197.80 CO0s 4,95 YCeCO0z 1,420 TPef=s .00 1= 4 BOBR= 478,28
10000,0 3STARs 388.00 TRz .683 BBOx 197.80 CO= 4,95 TCeCO: 1,278 CTepx ,00 I 5 BBRx 523,19
206000.0 3STARs 403.00 TRs .646 B8B0x 197.80 CO=x 4,95 TCeClhz ,864 Cteps .00 12 6 BAR=x 730,74
40p0p.0 3STAR® 928,00 T3z ,603 8803 197.80 CO03 4,95 TCeCO= ,563 CTeps  ,00 = 7 BBR24047,27
60000.0 3STAR® 1060.00 Tx= .387 880% 197,80 CO= 4,95 TCeCO=z ,488 CT+p3 ,0f (= § BBR=1176,1¢
80000.0 3STARs 1076.83 T3z .580 880z 197.60 cpqiﬁo,os TCeCOz  .477 CTeps .01 1= 9 BER=1191,64
100000,0 3STARs 1085.39 Tas ,577 8BOos 197.80 €02 4,95 TCeCOz ', 471 CYepr .02 140 BBN=1199,355
200000.0 3STARs 109406 Y35 ,574 BBO= 197.80 CO03 4,95 TCeCO0= ,465 CTepe ,06 [=241 OBR=1207,53
400000.0 3STARs 1094.38 Tas 574 8Boc 197.80 C0= 4,95 TCeClh=  .465 CTepx ~,20 1s$2 6BN=1207,084
600000.0 3STAR® 1094.38 T3= ,574 8BOs  197.80 CO= 4,95 TCeCO=z ,465 CTeps .45 [243 BBR=1207,084
800000.0 35TARa 1094.3a Y3« 574 DBO%  197.80 Clz 4,95 YCwCO= 465 TTepr 79 (214 BOR=1207,84
L46460 AYZ  608609.64926

CURVES INTERSECT AT Axs

THETAE165.0 Z#D= ~T93T,B 3STARs (27,15 Vi BT BRUTY 143.15 CUT W,75 TC¥#CU® 4,255 CYepa U0 Tz 1 BUN: 247,40
THETA=165.0 Z+D=  3863.6 3ISTARs 251.30 TRs ,714 B8B0= 143.15 CO0=x 8,75 YCeCOs 2,521 CTeps ,00 Iz 2 BBR= 353,24
THETA2165.0 2+0=  5795.4 3STARa 296.9f V3= .892 BBO0* 143.15 CU:™ 8,75 VCeCU:Z 2,188 CY»px 00 T+ 3 BORs IUS. 01
THETA2165.0 2Dz 7727.2 3STARs 355,36 Tas ,684 BB0z 143.15 C0= 8,75 TCeCOz 1.8%0 CTeps .00 [s # BBRs 453,22
THETA2165,0 2¢Dz  9659.0 3STARs 395,25 Tz ,674 880x 443,15 CUE 8,75 YCeCUe (. 717 CTeps~ .00 T+ 5 BEM= 491,73
THETA®165.0 2Z+D= 19318.0 3STARs 802,77 Tas ,63% BBos 143,15 C0= 8,75 TCeCOz 4,341 CTepx .00 1= 6 BBR: 593,73

“TRETAz165,0 Z+D3 "J8536,1 3STARs 45,33 TRAs 594 BE0+ . H : Tz 1, FJ— T T "
THETA®165,0 Z+D= 57954,1 3STARs 705,70 Ta= .577 8B0s 143.15 COs 8,75 TCeCO= ,917 CTeps .01 Iz 8 BBR» 704,33
THETAX165.0 2¢0= 77272,2 3STARs 720.04 TRs ,570 BB0s 143.15 C0= 8,75 TCeCO=z ,891 CTeps .01 [z 9 8BR= BUL,85
THETA2165,0 2+D= 96590.2 3STAR® 726,11 TR ,566 B8BO* 143.15 C0= 8,75 TCeCO= ,879 CTeps 02 1240 BBRz 807,20
THETA®165,0 2+D= 193180,5 3STARs 732,52 T3s ,563 8B0s 143.45 C0x B,7?5 VTCeCOz ,B87 TTepz ,06 [xlyl BER= BE3, 06
THETA®165,0 Z+D= 386360.9 3STARe 732,78 T3s ,562 9B0s 143,15 CO= 8,75 TCeCOz ,866 CTeps ,22 1-12 san- 813,30
THETA=165,0 Z¢D= 57954174 ISTARs 732,78 Yas 562 B . * . 1 ER .0
THETA®165,0 2+0= 772721.9 3STARx 732.78 T3z ,562 BBOs 143.15 COs 8,75 TCeCOz ,866 CTerc .88 1-10 isl- 13,30
THETAS165,0 2¢Ds 965902,4 3STARs 732,78 Tas .562 8Bo= 143.1% Co0= 8,75 YCeCl=x 866 Utepx 1.3% 1s15 9BRs 813,30

CURVES INTERSECT AT Axs .86637 AYs  777662.12134 .
THETA=150.0 Z+D=  1732.1 3STAR: 137,58 T3z ,8446 8B0x 127.12 CO0: 18.16 TCeCO= 7,966 CY#Ps .00 I3 § BBR: 245,13
THETAE150.0 ZeD=  3464,1 3STARs 261.02 T3= .697 980% 127.12 C0=z 18,16 TCeCO= 4,601 CYeps ,00 [z 2 BBRs 349,60
THETAZ150.0 2+D=  5196.2 3ISTARs 323.10 T3s .866 BBO* 127.12 CO* 18,16 YCeCD= 3,768 TYeps .00 = 3 BBRs 407,70
THETAZ150,0 ZeD=  6928.2 3STARs 374,63 Yas ,658 9B80% 127.12 CO= 16.16 YCeCOx 3.314 CTeps .00 Iz 4 BDRx 458,28
THETA=150,0 Z+D=  8660.3 3ISTARS 435,17 Y¥= 851 BHOs 127,12 CU+ 18,16 YC*CO= 2,855 CYepx .U0 1= 5 BBNE SI8, 90
THETAZ150,0 2+D= 17320.6 3STARa 565,42 T3s ,609 B8B0= 127.12 CO= 18,16 TCeCO0=x 2,187 CTepz ,00 Ix 6 BBR=z 642,83
THETAZ150,0 2+Dz 34641.2 3STARe 769.99 TRr ,564 B8B0* 127.12 CO0% £B.is VCeCD="1,551 CTepz ,01 s 7 BBR= 841,90
THETAZ150,0 Z+D= S51961.8 ISTARs 873,28 Tas ,546 8B0= 127.12 CO0= 18,16 TCeCO0= §,.336 CTeps .01 Iz 8 BBRs 942,64
THETAS150.0 Z+D= 69282.4 3STARa 906.48 Tz ,537 BBOs 127.12 COs 18,16 TCeCO0z 1,271 CYePz .01 Iz 9 BBR:z 974,71
THETAZ150.0 2+D= 86603,0 3STAR= 915,45 T3s ,532 8898 127.12 COx 18.16 TCelO0= 1.249 CTepx .02 Is40 BBR= 983.10
THETA2150,0 2¢D= 173206.0 3STAR: §28.{9 T3+ 527 12 TUT 18,18 TCsLU= 1,224 TY+F% U6 T3yl BBRT 993,14
THETA=150.0 2+D= 346411.9 ISTAR: 926,82 Y= .526 BBOs 127.12 CO0= 18.16 TC*COz 1,223 CTePx .20 1212 BBR=s 993,73
THETA=150,0 2#D= 519617.9 3STAR: 026.82 T3s ,524 8B0s 127.12 CO0= 18,16 TCeUO0s 3,223 CTelz ,45 213 BHR: 993,73
THETA%150,0 2+02 692823,8 3STARs 926,82 T3s ,526 8B0® 127.12 CO0* 18,16 TCeC0= 1,223 CTeps .80 i=zt4 BBR= 993,73
THETA=z150,0 Z+D= B66029.8 3STARs 026,82 Y3as ,526 G80x 127.12 COx 18.16 VCeClOz 1,223 CTepa 1,26 1215 BBRs 993,73

CURVES INTERSECT AT Axs 1.22262 Av=  852920.47382 ) .
ruETA-135.u I*D=  1414.2 3STARs 119,48 Ts ,B41 BBO= 127.12 COx 27,50 rcoco:tz 987 CTeps .00 [ i 8BRz 226,36
THETA®135,0 7¢D=  282A.5 3STARs 223.48 Tas ,673 8B0= 127.12 C0=x 27,50 TCeCOs 7.615 CTeps .00 I= & BBRs 309,03
THETIsiKSId‘T?D:"‘T§?§T7 I5TARa 313.4% Yaa ,618 BB80s $27.12 CO= 27,50 TCeCO= 5,512 CTeps ,00 1=z J @8Rz 392,07
THETA2135.0 2¢0=  5656.9 3STARs 366,93 Yz ,605 8B0s 127.12 C0z 27,50 VCeCO: 4,764 CTeps ,00 Ix 4 PBR=x 443,8%
THETA®135,0 Z+D=  7071.1 3STARs 438,41 T3x ,598 RBO=x 127.12 Co0s o8 00 T2 8 BBRx 84,40
THETAS135,0 2¢D= 14142,3 3STARs 598,85 Yaa ,557 880s 327,12 CO0s 27,50 TCeCO= g 910 CTeps .00 1= 6 BBR= 649,70
THETA®135,0 2¢D=z 28284.5 3STARs 762,33 TRz ,5{0 B8BO=s 127.12 €0+ 27,50 YCeCOx 2,156 Tlepa 01 Ta 7 @BNx" 557“66
THETA=135.0 Z*D= 42426.8 3STARs 858,44 T3z ,486 BBOs  127.12 COs 27,50 TCeCOx 1,847 CYeps .01 Iz 8 BORs 920,24
THETA®135,0 Z4¢D= ~58569.0 35TARs 008,08 Y= ,473 BBOs 127.42 CO= 27,50 TC*CO= 1.708 CTep=x .04 (= 9 OBR= 948,22
TRETA=135,0 2¢D= 70711.3 3STARs 924,96 TRz 464 BBO*® 127.12 C0= 27,50 TCeCO= 31,656 CTeps ,02 1540 BBRs 984,22
THETAR135.0 2eD= 141422.5 3STARs ~941.49 YRe 457 GHO® 127.12 €03 37,50 YCeChs 1,897 CFens .06 Tsgl GBAs 999,53
THETA®135.0 Z+D= 282845,0 3STARs 943,18 T3s ,456 BBO® 127.12 CO0= 27,50 YCeCO=x 1,591 CTeps ,20 1212 BBR21001,1%
THETA=135.0 2¢D= 424267.5 35TARa 943,20 YA« 456 BHEs 127.12 €U+ 27.50 YCec0s 1.561 CTepa .45 1218 iiiiiiiitii
THETA®135.0 Z+D= 565690.0 3STARs 943,20 Tas ,456 8805 127.12 C0% 27,50 TCeCOx 1,591 CTeps .79 Ist4 BBRe1001,12
THETA=135,0 2D 707112.% 35TARe 943,20 YA» .d56 8B0z 127.12 C0* 27,50 TCeCh= 1.591 Ctems 1,29 T=19 80R=1001.12
THETA2135,0 Z%D=1060668.8 3STARs 943,20 TRs .456 BBO= 127.12 COx_ 27,50 TCeCOz 1,591 CTeps 2.60 Isté BBR=1001.12

CURVES INTYERSECTY AT Ax=  ~ -~

THETA®120,0
THETA=2120.0 Z*D=
THETA®120.0 Z*D=
THETA=120.0 Z*D=
THETA=120.,0 ZeD=
“TRETATI20, 0
THETA=120.0 Z*D=

THETA2120.0 Z#D®"

THETA®120.,0
TRETA2120.,0

i*D=
7#D=
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I*D=

1000 0 3STARs
3000.0 3STARse
40001 "ISTARS -
5000.1 3STARs
20000.3 3STARs

00000 5 3STARs

JIVO0Y 4 ISTARE™

123,00 T3s <870 380+

014 00 Ts .495 gggs
896.00 Ts .411 BBO=
TOUZ0 0T TAE L 3BZ PEYE "
1110 00 TQ: .364 8803

155. 03 €0z 11.45 YCOCO- 5. 989 CTeps

155 03 Cos= 11 45 TCeCO=

£55.03 CU# Y135 YCWwCU= 2, TIB TYepa 00 T+ 4 UBR& 450,37

2 580 CTeps

155.03 CO= 11,45 TCeCls 1,790 CTOPI

155 03 co=_ 11 45 TCeCO=

.760 CT'PI

.00 1= 1 BBRs 287,02
.00 Is 3 BBR= 384,68
00 1= 8 PORs 490,60
.00 Iz 7 BBAs 019'70



_ JHETA®120.0 Z+D= 100001.3 3STARs 1200.74 TRs .333 880s 155.03 COx 11.45 TCsCOx ,472 CTeps .06 Isty BBRE1252,37
THETASI?U .0 Z¥0= 007, Is Y207, ® . ] o |, ops e .
_THETA=120,0 Z+D= 300003.9 3STAR® 1207.98 Ta= ,329 BBp® 155,03 C0% 11,45 TCeCO= ,464 CTY+Ps .45 1s93 BOR={1T98,99
THETA¥12U,0 2305 40U0T5. 2 ISTARS 1207.99 Taa (520 8B {55 U3 TUF 11,45 YTl 484 Ttama 79 Tadd BOR={299, 0
CURVES INTERSECT AY Axs 46401 Ay= 304136.33726

‘THETA¥105;7 7oDe
THETA=105,0 Z*Dr

THETA2105,0 ZeDs

T THETA
THETAs1

1]
05,0

Z*Ds=

THETAZ105,0 Z+Ds

THETA#105,0 Z¢D¥ 20706, 1T ISTARa "

THETA=105,0 Z+*D=

2070.6 3STARs

. z
5176.5 3STAR®

476.18

990:12

Tas
»

T3:=

15529,5 3STARs 1525.89 Tas

25882.6 35TARs

1446

+256

1164

BBg=

225.43 CO0s 7,81 TCeCO=x 1,361 CYePs ,00 1= 4 BBR= 574,638

225.43 C0s 7,81 TCeCOz

[J

t 3 . t = L]

.00 s 6 BBRE1047.76

V00 Ta 7 BERRIAYS 66
.01 Is 8 BBR=3370,21

225,13 CO= 7,81 YCeCOz ,156 CTeps ,02 Isy) BBR=1844,56

TTTRETA . B ] s S . T, s, [ T .
THETA2105.0 Z#Ds 103530,3 3STARs 2190.96 TR« ,119 BBO= 225.13 C0s= 7,81 TCeCOs ,095 CTeps ,20 [e32 BBR=2217,6% _
CURVES "INTERSECY AT AYa " AT TAYE 6774116234
THETA=100.,0 Z+D= 347,2 3STARs 138,20 Tq= ,910 880= 275.02 CO* 7,25 TCeCOx 4,672 CYepz .00 I= 4 BBR= 388,54
THETA=L00,0 ZeD*  ~ 6945 ISVARE 78,41 Vs [ W2€ BV 27N 02 CO0% 7,28 YCeTOs Y, 272 LYews 503, 60
THETAs100.0 ZeD=  1041,7 3STAR= 411,73 T3s= ,674 BBOs 275.02 COs 7,25 TCeCOz 2,250 CYeps ,00 [x 3 BOR= 597,03
THETA=100,0 Z+D=z  1389.0 3STARs 525,97 T3= .534 8H0= 275.02 CO= 7,25 TC+CO= 1.581 CTepx .00 I3 4 BBR= 672.70
THETA=100.0 Z#D=  1736,2 3STARz 640.27 T3= .437 8B0= 275.02 CO0= 7,25 TCeCO0= 1.147 CTepz .00 12 5 BBR= 760,53
THETA=100,0 Z*D=  J3472.4 3STAR= 1098.16 13= ,167 88B0= 275.02 C0= 7,25 TCeCO= ,291 CTepz ,00 Iz 6 BBR=1144,02
THETA=100.0 Z¢D=  6944.9 3STARz 1465.39 T3z ,126 3B0= 275.02 CO= 7,25 TCeCO= ,167 CTeps .00 I= 7 BBR=1500.21
THETAz100,0 Z+D= 10417.3 3STARs 1624.19 13z ,109 BHOx 275.02 CO0z 7,25 TCeCO=z ,132 CTepx .01 1z 8 BBR=1654,23
THETA2100.0 Z+D= 13889.8 3ISTARs 1742,25 Y3z ,096 380= 275.02 C0* 7,25 TCeCO= ,108 CTeps ,01 = 9 BBA=1768,56
THETA=100.0 Z*D= 17362.2 3S5TAR: 1874.49 T3= 087 880= 275.02 CO= 7,25 TCeCO= ,091 CYepz .02 1240 BBR=1898,37
THETA=100.0 2*D= 34724.4 3STARz 235n.31 T3= ,061 880 275.02 €Oz 7,25 TCeCO= ,052 CTepz .06 ]=i1 BBR=2367.18
CURVES INTERSECT AT axs .05462 AY= 33425.39375
THETAz 95,0 Z+*D= 174.2 3STAR:  130.64 T3= ,917 8805 510.25 CO= 3.45 TCeCOD= 2,695 CTepz .00 I= § BBR= 598,71
THETAz 95,0 Z*D= 348.4 3STARz 261,29 T3z ,829 9B0= 510.25 CO0= 3,45 ¥CeCOx 2,131 CTepz ,00 [= 2 B8Rz 684,43
THETA= 95,0 Z+D= 522.6 3$TAR= 391,9X T3z ,736 dH0= 510.25 C0O= 3,45 TCeCO0=z 1,686 CTleps .00 Iz 3 BBR= 767,34
THETA® 95.0 Z+D= 696.8 3ISTARs 522,38 T3z .685 9Bpz 6510.25 COz 3,45 TCeCO= 1,381 CTepsx ,00 Iz 4 BOR=z 871.85
THETA= 95,0 Z#D= 871.0 3STARs 653.22 3= ,574 380= 510.25 CO= 3.45 TC#C0= 1,068 CTepz .00 Iz 5 BAR= 946,28
THETAz 95.0 Z#D=  1741.9 3STARs 1039.35 Tz .195 380z 510.25 COs 3,45 YCeCO= ,301 CTepz .00 Iz 6 BBR=1138.63
THETAZ 95.0 ZwDs  3483.8 3STARz 1491.93 T2z ,029 BB0= 510.25 CO> 3,45 TCeCOz ,034 CTep: .00 I= 7 BBR=1506,97
THETAz 95,0 ZeD=  5225.8 3STARa 1710.32 T3= ,019 3R0= 510.25 C0=" 3,45 TCe«CD= ,020 CTteP= .01 I= 8 BBR=1720.12
THETAz 95,0 Z#D=  6967.7 3STAR: 1886.44 Tz ,018 BHO= 510.25 C0= 3,45 TCeCO0z= 017 CTepPz .01 Iz 9 BBRz1895,56
THETAz 95.0 Z«Dz  8709.6 3STARs 20B3,96 T3z ,016 8BO0s 510.25 CO=z 3,45 YC«CO= ,014 CTeps .02 I1:40 BBR22092,2¢
CURVES [NTERSFCY AT axs ,01484 Ay: 8057.16557
AZIMUTH OF PATH OF SIGHT WITH RZS3EZT T SUN IS 0 DEGREES
ZENITH OF PATH OF SIGHT = 180 DISTANZE T3 TAIGET XIS = D ALTITUDE = 608610 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT = 165 DISTANZE T3 TAIGET AXIS = 208430 ALTITUBE = 777662 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT = 150 DISTANCE V) TAIGET AXIS = 492397 ALTITUDE = 852920 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT 3 135 DISTANCE T) TAIGET AXIS = 783971 ALTITUDE = 784021 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT = 120 DISTANCE T) TARGET AxIS = 526742 ALTITUDE = 304136 CONTRAST [S POSITIVE
2ENITH OF PATH OF SIGHT = 105 DISTANZE Y) TARGET AXIS = 253529 ALYITUDE = 67941 CONTRAST IS POSIT]VE
ZENITH OF PATH OF SIGHT = 100 DISTANCE TJ TAIGET AX1S = 189568 ALTITUDE = 33425 CONTRAST IS POSITvE
ZENITH OF PATH OF SIGHT = 95 DISTANZE T) TAIGET AX1S = 92133 ALTITUDE = 8057 CONTRAST IS POSITIVE
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THETA3180.0
THETA=180,0"
THETA=180.0
THETA=180.0
THETA=180,0
THETA=180.0
THETA=180.0
THETA=180.0
THETA=180,0
THETA=180.0
THETA=180.0
THETA=1R80.0
THETA=180,0
. THETA®180,0

AZIMUTH OF PATH OF SIGHT WITH IESP2CT 10 _SUN IS 45 DEGREES
Z+D= 2000.0 3STAR® 134.00 T3= ,847 8R0S 197.80 CO= 4,95 TCeCOz 2,747 CTeps ,00 I= 3 BBR= 301,46
'7*D=T TIPYOVL T 3STARs 233, T . = B . «C0s 1, . % ® L 04
I+D=  6000.0 3STAR: 291,00 T3= ,700 BBO: 197.80 COs 4,95 YCeCOx 1.595 CT ,00 I= 3 BBRs 429,53
2¢+D=  8000,0 3STARs 341.00 TX= .593 BBO= 197.80 COU# 4,95 YCwCO:= (. 418 TTeps .00 T+ & BBz 478,02
Z+*0= 10000.0 3STARs 388.00 Y3= ,682 dBO®= 197.80 C0= 4,95 TCeCO= 1,276 CTepx ,00 1= 5 BBA= 522,92
2+D= 20000.0 3STARs 603.00 T3= ,544 BBOs 197,80 CO= "4,95 YCwCds BRI Trepnr 00 1= & BENx 730,47
Z¢D= 40000,0 3STARs 928,00 Tas .603 BBO® 197.80 COx 4,95 TCeCOs ,563 CTepx ,00 Is= 7 BBRz1047,27
2*0=  60000,0 3ISTARs 1080.00 VY3Ix , 587 BBUs 197.80 CUs 4,95 YCeCOz 488 CYeps 01 1= 8 BORzI{I7&. 11
Z+D: 80000.0 3STAR= 1076,83 T3s ,580 BBOs 197.80 COs 4,95 YCeCOs ,477 CTeps ,0f Iz 9 BBR=1191,64
2*D= 100000.0 3STAR= 1085.39 TRz ,577 BBOs 197.80 €0z 4,95 TCeCh=z 471 Utwhs .02 [s10 BBR21199,9%
2+D= 200000.0 3STARs 1094.06 Y3z ,374 BBO= 197,80 CO= 4,95 TCeCO= ,465 CTeps ,06 [=11 BBR=1287,5%
2+D= 400000,0 3STARs 1094.38 T3z .574 BBO: 197,80 C0s 4,95 YCwCh= 465 Clepz .20 T=(2 BBRz1207.684
2*D= 600000.0 3STAR= 1094.38 T3s ,374 BBOc 197.80 CO0= 4,95 TCeCOz ,465 CTeps .45 I=xt3 BBR=1207,84
Z+0= BUTUUD.0 3ISTARs {094, z , = . H B 0 Y3 LTI ] % .
CURVES INTERSECT AT Ax= L46460 Avz  608609.64926

THETAZ16%5,0 Z°0% ~ 193178 ISTARY 154,04 T¥= 041 BE0F 131,87 CO= 9,09 TCICUT 3,80 CTepr U0 [¥ | BBNY 284,87
THETA=z165.0 Z*D=  3863.6 3STARs 260,59 V3= .711 B8BOs 131.87 COx 9,09 YCeCO0= 2,404 CTeps ,00 = 2 BSR= 3§4,34
THETAZ165,0 Z*D:  S579%,4 3STARs J16.99 T3z ,692 BBz “I31.87 CUE 9,09 YCITU: 2,022 CTTwhs .00 T# 3 BBRa 4T0,0F -
THETAZ165,0 Z*D=  7727.2 3STARs 365,45 T3s ,684 BBOs 131.87 CO0= 9,09 TCeCO= 1.799 CTeps- ,00 = 4 BBRz 485,60
THETA=165,0 Z+D=  9659.0 3STARs ~@11,54 T3 674 BBO¥ ~ L3187 TUE 9, 0¥ TCVCU= 1,819 CT#px 00 T: 3 BONT 590,47~
THETA=165,0 Z*D= 19318.0 3STARs 574,45 Tas ,635 3B80% 131,87 CO0=x 9,09 TCeCO= 1,157 CTepx ,00 l- ¢ aal- 6!8.21

~ TRETA®16%5,0 Z¥%0= — . ¥ ; N T s 9, T 1.1
THETA2165.0 Z+D= 57954.1 3STARs 933,23 TR= .577 880s 131.87 COs 9 09 TCeCO= 686 CTeps .0y 1- [] sﬂn-tnoo 38
TRETA®165.0 2+D= 77272,2 ISTARE 954,37 V33 " 370 BOUSF Y31 87 TO¥F 9,00 YCATUZ [B64 UTels 01 T+ V BONZY0ZO 40
THETAZ165.0 Z+D= 96590.2 3STAR® 962,35 T3s ,566 BB0* 131.87 C0= 9 09 TCeCOz ,655 CTeps ,02 1=40 BBR=1037,08
THETAZ165.0 Z¢D= 193180.5 ISTART 970,84 YTI¥ [ S8I BEU® "YI31.87 TO¥ 9,0y TC#TU* .B45 CT+P¥ 08 T+#11 BORTID4S, 0¥ -
THETAZ165.0 2¢D= 386360.9 3STARs 971,20 Ta=z ,562 8B0= 131.87 COz 9,09 TCeCO= ,645 CTeps ,20 [=xy2 BBR:1045.37
- THETA®185,0 Z¥0< . T, . . LJ4 LI O B = ¥ .
THETA2165,0 2¢D= 772721 9 3STARs 971,20 Tax ,562 8B0z 131.87 CO0z 9,09 TCeCO=z ,645 CTwps ,79 lsy4 BBR=$045,37

CURVES INYERSECT AT A¥s 777~ F- L -1 I S -1 1 -1 0 . 7
THETA®150,0 Z*D= 1732.1 3STARs 161,56 T3r ,846 BBO» 119.99 CO= 8,41 TCeCO= 3,243 CTeps .00 Iz 4 BBR= 263,06
THETA=150,0 Z+D= ~3464.1 3ISTARs 277,99 Y33 897 O80s " 119.99 03 8,41 YCeCO="1 . 944 CTepa 00 1= 2 BBR= 361,60
THETA3150,0 Z*D=  5196.2 3STAR= 339,12 Y3:= ,666 BB0s 119.99 CO0= 8,41 TCeCO= 1,602 CTeps ,00 [= 3 BBRx 418,97
THETA2150,0 Z+D=  6928,2 3ISTARs "¥89.97 Tax 858 8BO® 119.99 TO0= 8,417 YC*CD= 1,479 Trapa 00 1= & BENs 448,68
THETA=150,0 Z¢D= 8660.3 3ISTARs 436.83 T3s .65¢ 8B0s 119.99 COz 8,41 TCeCO0z 1,275 CTepa .00 Is S aen- 514,90
THETA={50,0 Z+0= N 0 T . 119, = B,41 YCeCO= e =
THETAS150,0 Z*D: 34641.2 3STARs 815.63 Tas .566 080x 119.99 COr 8,41 TCeCOz .646 CTeps 200 1s 7 aan: 83, sy
THETA=150,0 Z+D=  S198{.8 3ISYAWs 932,06 Yix 544 HBYS 119,99 TO= 6,41 YCsT0="",552 TTeps 01 Yz 8 BORs 992,84
THETA=150,0 Z*D= 69282.4 3ISTARs 968.99 T3z ,537 BBO* 119.99 CO0s B8.41 TCeCO0= ,524 CTepz .01 Iz 9 BBR=z1033.40
THETA=150,0 Z+D= 86603.0 3ISTARe §7B.88 Taz 532 BBO= 113,99 TOs 8,41 YCeTO= [5i5 CYaws .02 110 BOW:1042,44
THETAZ150,0 2*D= 173206.0 3STARe 990.07 Y3z .527 B80= 119.99 CO0= 8,41 rc-co- .504 CYepe .06 =41 BBR=10853.24
THETA=150,0 Z+#D= J48411. . T 119. X3 €
THETA®150.0 ZeD= 519617.9 3STARs 990.74 TR2 .526 8RO 119.99 CO= 6,41 YCocos 1504 CTepe .45 [e13 BBA=1083,90
THETAS150.0 2wD= 592823.B JSTARs 000 74 Yas .5Z6 BBO* 119,99 CO¥ ~8.41 TCeCO® %64 CTewe .79 Té14 UBNE1053,90
CURVES INTERSECT AT Axs L50373 Ayx  5467%52.86415%

THETA=135,0 Z+D=  1414,2 JSTARS {¥43, 97 Y4 (BAL EOYF 115,24 TO¥ 6,48 YCeTODS ¥, 443 CYale 00 1= { UBRE 200,85 ~
THETAz135.0 ZeD=  2828.5 3STARs 249,99 TRxr ,673 BBO* 115,24 COz 8.48 TCeCO= 2,009 CTeps .00 Iz 2 BBR:z 337,855

T THETA2135,0 ZeD= 4242,7 3STAR®E  329.41 T3e .18 BBO» 11%8.24 C 8,48 TCeCOs §,509 CTeps .00 I= 3 88Rs 4§90
THETA=135,0 ZeD= 5656.9 3STARs 391,93 Tas ,605 890s 115,24 CO= 8,48 TCeCOx 1,281 CTepx .00 Iz 4 BBRs 441,63

TYHETASI35,.0 Z#0x 7071.1 35TARs  444.27 Ya= 598 BBOs 11%.24 C0s 8,48 YCeCO= 1,140 CYeP=z .00 = 35 BBNs 515,24
THETA=135,0 ZeDz 14142,3 3STARs 594.48 TRz ,557 8B0s 115.24 €8x 8,48 TCeCOx ,827 CTeps ,00 Is 6 BOR= 688,71

T THETA=135,0 ZeDz  2828¢.5 3STAR® @03.07 Tda 510 BHd= €0& 8,48 YCoCU=s T Y9 Tteps 0L Ts 7 UMM RELLEY
THETA®135,0 Z*Ds 42426,8 3STARs 925,35 1486 4 COr 8,48 VCoCO= ,484 CTeps  ,04 1= § OORs 901,38

T THETAs135.0 ZeD: 56569,0 3STARs 988,68 '3z ,473 BBDs 8,48 YCoCOs 443 CTepa 01 1s 0 B0N=40¢3, 20
THETAS135,0 ZeD: 70711,3 3STARe 1008.88 T3 ,466 BBYs COs 8,40 TCeCO= ,429 CTeps  ,02 Isg0 8OR=1062,40
THETA3135,0 Zw0* 141422,.5 3STARs 1026.71 TRs ,457 980s C0= 8,48 TCeCO= ,444 CTeps .06 [=s41 BOR=1079, s
THETAZ135.0 ZeD= 282845,0 3STAR= 1028,55 Tas ,454 880s cos o 48 TCeCO* ,412 CTepe .20 Ix12 8BR=108
THETA®135,0 ZD= 424267,5 35TARs 1028.57 T3s ,456 8B80» 11§ d4 COs 8,48 YCoC0= 412 CYeps 4% [243 08R=1001, i

__CURVES INTERSECT AT Ax= L41209 Ayx  402572.37090

" THETA®120,0 Z#Ds = 1UOD.0 3ISTAR (28,00 T¥s 870 BBOS “124.74 CU& 7,90 YCeCUa J.625 TT#As .0V Té { DORa I8, 4F
THETA=120,0 ZeDr  2000.0 3STARe 244,00 YRs ,658 BBO* 124.74 CO® 7,90 YCeC0= 1,991 CTeps .00 I= 2 Illlbllt.li
THETA=120,0 Z*Ds 30000 ISTARS I3L.U0 THe 559 HEIW {24.74 CUs 7}‘3 YC¥C0z 1,376 Treps 00 Yo 3 BN 0.7¢
THETAS120.0 Z*#Ds 4000.1 ISTAR® 391,00 T3= ,512 BBOs 124.74 COs 7,90 TCeCO= 1.110 CTeps ,00 ll 4 BBRs ‘9‘ [ 1]

T TRETASI20,0 Z+0v 3 0= D
THETA=120,0 Z«Ds 10000 1 3STARse 670 00 TRs ,463 880s 124.74 COs 7,90 TCeCO= .621 CTeps .00 ll ¢ BORs 735,79
THETA2120,0 Ze+Ds 20000,3 3S5TARs 956,00 TAs JA1( BU0s 124.74 CUa ™ T.’U YC#CUs ., 4A7 TYeps 00 Ta 7 BORE 997,23
THETA®120,0 Z¢D* 30000.4 3STARs 1020,00 TRs ,382 880" 124,74 CO= 7,90 YCeCOx ,353 CYeps .01 I® 0 BORs1067.40
THETA®120,0 ZeDt 'QUUUD.S'iSTIR'“!TSUQV]"TIi'JI“'530""IZT;7!"CU‘"'779U'73¥EU7’"2303"CTVP'"'.BI T O DORSTLYS I
THETA=120,0 ZeDs 50000.,7 3STARs 1190.00 Y= .352 880= 124.74 CO= 7,90 YCeCOs ,281 CTeps ,02 IIIC Il.lllliol7
THETASL2U, T Z%DF 10U00I,3 ISTARS Y19%51.8%7 s, . . H [1.13
THETA=120,0 2¢Ds 200002.6 3STARs 1258.94 TRz .329 880* 124.74 CO0= 7,90 YCeCO= .250 CYeps .20 llll llllll" 97
THETA120,0 ZeDs 300003,9 3ISTARs £259.47 YRs 329 @807 (24,74 CUs 7,00 YCoCUE 257U TUteps 43 TalY SBR={300,21 "
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CURVES INTERSECT AT Axs 24985 Avs 23

8547.05049

THETAs$05,0 Z#Ds

THETAs105,0 Z¢Ds 1035.3 ISTARs 266,55 TRs ,763 BBO»

"THETA®10%5,0 Z+Dé ~ I553,0 ISTARS "J77.33 TR« 598 B6O#

THETAS105.0 2+Ds 2070'6 !STAR' 484.72 TRs 446 '80'
] « [} Lt

THETA=105,.0 Z¢Ds 5176 5 BSTAIl 060 30 Tas ,25¢ 880'
THETA®L0S,0 Z#0s  '10¥53,0 36TANS 11i7,.74 TAs (224 8B0x"
THETA®105,0 Z#D= 15529.5 3STAR= 1300,12 TRs .197 BBO®
THETAs {03, 0 Z#Ds "20708.,1 ISTARS 1492.%¢ TR« 177 B0~
THETAS105,0 ZeDs 25882.6 BSTAl! 1852,9% Yﬂl 1164 950'

" TTHETA®IUS5,0 Z9D0%  S1785.1
THETA®185,0 Z#D® 103530,3 BSYAHU 2130 39 Yil .119 BBO'

USITUTUISTANG LS4 YRS WYY aEes

179.98 CO0= 5,37 TCeCOx 1,826 CTopa
LY. 98 TS, 37 YCwCOn (1,192 UTelhn
179.98 Clx 5,37 TCeClzs ,763 CYeps
. L] . o{0x . 113
179,98 CO0= 5,37 TCeCOz ,271 CYepPx
T{Y9.V6CUS S, 37 YCACUs 188 Utwea
179.98 C0= 5,37 TCeCOx 142 CYep
TV, TS S 3V YCHC0E L L4Z Cresw
179,98 C0=s 5,37 1c-cn- 094 CTeps
' = v N ) (1.0
179.98 Cos 5 37 rc-cns 054 CTepe

YO VETCYR 5, 3T YCUChE 2934 Treps

L00 Y { BBRa 295.%7
+00 J= @ BBRz 403,96

V00 Ta 3 BBR= 4¥5, 04

Is 4 BBll 565,02
. []

00 Is 6 BBI: 914 38
00 & 7 BER=1153,06
+01 1= 8 BBR=1335,5¢
01 Ts 9 UBNaL5R4.52
.02 1=1n BBR21682.45

08 1={1 SEN=20)6.09

20 I1=13 B8OR=2191,09

THETAS100.0 Z+Ds
THETASIO0, 0 Z60¥ "
THETAS100,0 Z*D*
" THETA®100,0 Z#Ds
THETAS100,0 ZeDs
“TYRETASIOU.U I¥0%
THETAZ100,0 Z*Ds
THETA=100,0 2¥D% -

347,2 B6TARs
6V4. 5 ISTARS
1041.7 3STARs
1389, 0 3STARS
1736.2 ISTARs

124,66 TAs ,910 8B80=
V. IETATN
372.90 TRs .674 BBQs
“¥8E .53 TR 534 980w
604,16 Tas ,437 BAOs

O " 3
6944.9 3STARs 1317.24 TAs 126 BBO=

F{R LA

229.88 COs 4,43 TCeCOs 2,774 CTeps

TV NN TV A AY TCATOE L VLA CYepr

229.08 CO= 4,43 TCeCO= 1,299 CTeps
T2V BB TOV T, Ay YCATOE T, UAE CYese
229.88 COs 4,43 TCeCOs  ,632 CTeps

. (] T, oPs
229.88 COs 4,43 TCeCOs 095 CTepn
Z2V 88 TOE 4. 4% VCATO ,UII CTePa

K11t
V0T Ts

1 BBR=
2 98Rs
3 BéAs
& BOR#
$ BBAs

.00 Is 333.90
439.29
$a7.78
811,17
704,72

.00 Is=
00 Iz

. s .
200 Is 7 BBR=1346,18
V0T TR 9 BBNSYNIS LY

THETAX100,0 Z*Ds 13909.5 35TARs 1573735 TRw ,096 BBO= 229,88 CO= 4,43 TCeCO= ,061 CTeps ,01 [= 9 BBR=1595.34
THETA210D,0 Z%D= 17362.2 3STAR= 1675.59 Yz ,087 BB0= 229.88 C03 4,43 YCeCO=s ,052 Cleps ,02 [=40 BBR=1695,53
THETA2100.0 Z%D= 34724,4 3STAR= 2080.87 TRs ,061 BB0=2 229.88 CO= 4,43 VCeCO=z ,030 CTepe ,06 I=il BBR=2094,97
CURVES INTERSECT AT Axs L03964 Avs 27657 . 83340 T T T o
THETA= 95,0 Z*D= 174,2 3STARs 113,22 Y= .917 BBO=x 326.11 CO= 2,83 TCe#CO: 2,049 CTeps ,00 Iz 3 BBR= 442,37
YAETA® 95,0 Z+#D= ~~348.4 35TARs 226.45 Ya= ,829 BB0= 326.11 C0s 2,83 TCeCO= 1.538 CTep=s ,00 Iz 2 BBR= 496.89
THETAz 95,0 Z#D= 522.6 3STARs 339,87 Ta= ,736 BBOs 326.11 CO0s 2,83 TCeCO= 1,169 CTepz .00 I=x 3 BBR= 579,60
THETAs 95,0 Z#D= 696.8 3STARs 452,90 Y3s 885 BBO= “326.11 COx 2,83 TCeCO= ,933 Ctepa "[00 T= 4 DBR= 676,13
THETAs 95,0 Z*D= 871,0 3STARe 566.12 Y= .574 BBOs 326.11 COz 2,83 TCeC0= ,702 CTeps ,00 [x S BBR= 793,42
THETAE 95,0 ZeD= 1741.9 3STARs BBZ.96 Tax 198 BEOs 324.11 €O 2,83 YC#CU: 189 CTwpx .00 1z 6 B8Nz 946,41
THETAs 95,0 ZeDz  3483.8 3STARw 1248.06 Tas ,029 BBO= 326.11 CO0=x 2,83 VCeCO0z ,022 CTepz ,00 Is 7 BBR=1287,67
THETA® 95,0 Z«¢D= — 5225.8 3I5TARe 1477.00 Ta= ,019 BB0s 326.11 CO0= 2,83 YCeCO= ,012 CYePs .01 =z 8 BBR:xli!.xo
THETAZ 95,0 ZeD=  6967.7 3STARs 1637.74 V3= ,018 BBO= 326.11 CO= 2,83 TCeCOx ,010 CTeps .01t I3 9 BBA=1643.56
CURVES INTERSECT AT Ax= N EEE 520 L R 5.1 4. -3 2 | 2 T T
AZIMUTH OF PATH OF SIGHT WITH RZSPECT TJ SUN IS 45 Dgcaggs o e
" ZENTTR OF PAYH OF STGHT ¥ 180 UISTANTE TY TAIGET AXIS = U ALTITUDE = &S0881I7 TCONTRAST IS PUSITIVE
ZENITH OF PATH OF SIGHT » 165 DISTANCE 10 TAIGET AXIS = 184674 ALYITUDE = 689029 CONTRAST Is POSITIVE
~ - ZENTTR OF PATR OF STGHT ¥ Y50 DISTANCE T3 TARGET AXTIS z 315844 ALTITUDE = 546753 CONTRAST S PUSITIVE
ZENITH OF PATH OF SIGHT & 135 DISTANZE T3 TARGET AXIS & 402547 ALTITUDE = 402572 ER!I!éEIm!§,39§lT1YE 77777777777
———ZENTTH OF PATH OF SYGRT ¥ T20 UISYANTE 7Y TARGET AXIS 3 378507 ALTVIVUDE = 218547 CONVRAST [5 POSTTIVE
ZENITH OF PATH OF SIGHT = 105 DISTANZE 79 TARGET AXIS = 197813 ALTITUDE = 53010 CONTRASY s POSITIVE
- ZENTTR OF PATH OF STGHT ¥ 100 DISTANTE YO VEARGET AXTS & 153455 ALYITUDE = 27058 CONTRAST I3 PUSITIVE
ZENITH OF PATH OF SIGHT = 95 DISTANCE Tp TARGET AXIS = 74676 ALTITUDE = 6531 CONTRAST S POSITIVE
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" THETA®

AZIMUTH OF PATH OF SIGHT

THETAZ180,0
TTYRETA®180.0
THETA=180,0
THETA®180.0
THETA=180,0
THETA=180,0
THETA=180.0
THETA=180,0
THETA=180,0
THETAZ180,0
THETA=180,0
THETA=180,0
THETA#180.0
THETA=180,0

1+D=
1%D=
1*D=
2¢D=
1*0=
1*D=
1+D=

1*D=
1*D=
1*D=
1+Ds=
I*D=
I*D=

THETAs165.0
THETA®165,0
THETA=165.0
THETA2165,0
THETA%165.0
THETA®165.0
THETA=®165.0
THETAR165.0
THETA=165.0
THETAz165,0
THETA=165.0
THETA=165.0
THETA®165.0

2¢D=
2*D=
2+D=
1+D=
1¢D=
Z'D‘
1+D=
14Dz
24Dz
ZoD:
2+D=
2*D=

7a0=

WITH 3gsPECT TO SUN IS 90 DEGREES
2000.0 3STARz 134,00 Tas ,847 BBOZ 197.80 CDx 4,95 TCeCO:z 2,747 CTeps 00 I= { BBRz 301.46
q000.0 ISTARs 233,00 Y3z .718 BB0% 197.80 COz 4,95 YcecDz 1,873 CTepzs ,00 1= 2 BBR= 375,04
6000,0 3STARs 291,00 Tas 1700 8803 197,80 CO=x 4,95 TCeCO= 1,595 CYepz ,00 Iz 3 BBR:= 429,5)
8000,0 3STAR® 341.00 T3z .693 BBOs " 197.80 C0s 4,95 TCeC0= 1.418 CTepx .00 Iz 4 BBR= 478,02
10000.0 3STARs 388,00 T3z .682 BBO* 197.80 CO= 4,95 TCeCO=z 1,276 CTepz ,00 1= 5 8BR:= 522.92
20000.,0 3STARs 603.00 T3= .644 BBOs= 197,80 COx 4,95 TCeCOz ,863 CTeps ,00 1= 6 8BR= 730,47
40000.0 3STARs 928.00 T3z .603 880= 197,80 CO0:z 4.95 TCeCO= ,563 CYeps ,00 Is 7 BBR=1047,27
60008,0 35TARs 1060,00 T35 .587 BBO0® 197.80 CO= 4,95 TCeCO= ,488 CTeps ,01 I= 8 BBR21176,13
80000.0 3STAR= 1076,83 T3s ,580 B8B0= 197.80 CO= 4,9% TCeCOz ,477 CYepz ,01 Iz 9 BBR21191,64
100000.0 3STARe 1085,390 T3z .577 BBO* 197,80 CO0= 4,95 VCeCO0s ,471 CTeps .02 =40 2BRx1199,58
200000,0 3STAR= 1094.06 T3ax .574 BBO= 197.80 CO0z 4,95 TCeCO= ,.465 CTems 06 [241 BBR21207,35
400000,0 3STARs 1094.38 Tz 574 BBO= 197.80 CO= 4,95 YCeCOx ,465 CTeps ,20 1212 BBR=1207,84
600000,0 3STARs 1094,38 T3= .5747§§gg‘w197.ao CO® 4,95 TCeCOx ,465 CTeps ,45 1213 BBR=1207,84
800000.0 3STARs 1094,38 T3z .574 BBO® 197.80 CO0= 4,95 TCeCOs 465 CTaps .79 Is14 BBR=1207.84
CURVES INTERSECT AT Axs L 46460 AY=  608609.64926
193¢.8 3STARs  {33.34 T3z 841 BB 187,11 TO= 4,40 YLl 2 I79 CTeps .00 Is 1 BBW= 290,81
3863.6 3STARs 232,14 T3z ,71% BBO0= 187.11 CO= 4,40 TCeCO= 1,601 CYeps ,00 Iz 2 8BRs 365,12
5795,4 3STARs 287,89 Tas ,692 8Bb= 187.44 CB!‘"l{id'YCUCUi'I 38T TYohs .00 [+ 3 BEMx 417,20
7727.2 3STAR= 342,82 Y= ,684 BBO= 187.11 CO= 4,40 TCeCOz 1,195 CTepe .00 I= 4 BBR= 470,72
9659.0 3STAR® 387,20 T3= ,674 BBO= 187.41 CO* 3,30 YCeCU£ L. UST CTwA¥ 00 TI: 3 B8BR> 5Y3,31
19318.0 3STAR: 567,95 T3x ,635 BBO= 187.11 CO0x 4,40 YCeCOz ,761 CTeps ,00 Is 6 BBRx 686,84
3B636,1 ISTARE ~BAB.59 TI= 594 BBOU* . ¥ . +CO= s T T XL
57954.1 3STARs 967.41 TAs .577 BBQz 187.11 COs 4.4p TCeCOs 442 CTepsx 101 Is 8 8BRs1075.43
77272.2 3STARs §89,.80 T3= ,.570 BBOs 187.11 CO0s" 3,40 TCeCOz ™ ,428 Cleps ,01 T= 9 BBR=1096.47
96590,2 3STAR= 998,15 Tx ,566 BB0= 187,11 COz 4,40 TC#COz ,422 CTeps ,02 Is40 0BRa21104,14
193480,5 3STARs 1006,9% T3a ,563 BRO= 487,11 C0s 4,40 TCeCl:z 416 CTeps .06 I=y{ 8BR:=1112,23
386360.9 3STARs 1007,32 Ta= ,562 B8B0% 187.11 CO= 4,40 TCeCO= ,416 CTeps ,20 Is12 BBR=21112,5¢
7#D= 579531, 4 ISTARs 1007, . . = ® .40 YCeCO=z O O = .
CURVES INTERSECT AT Axs L 43591 AY:  552913.44362

THETA=150.0
THETA=150.0
THETA=150.,0
THETA®150.0
THETA=150,0
THETAz150.0
THETA=150,0
THETA2150.0

I+*D=
1+D=
1+D=
I¢D=
1+D=
I+D=
140Dz
THETA=£150.0
THETA=150.0
THETA=150.0
THETA=2150.0
THETA=150.0

1+D=
14D=
ez
1+D=
1%D=

7+D=s"

A7IZ L 3STAR=E 135,05 Yi= B48 BROT 184,73 CUx 4,1 YCeCUx 2,208 CTaps .00 [s { BER= 291,31

3464.1 3STARs 250,60 T3s ,697 BBOs 184.73 CO0= 4,11 TCeCOz 1.396 CTeps ,00 [= 2 BBRs 379,32
5196.2 3S5TAR= 310.32 Tz ,666 BBO= 184,73 COs 4,11 YCeCD= 1,167 TTeps ,00 [s 3 BBR=s 433,26
6928.2 3STAR: 342,8% T3z ,658 BBO=* 184.73 CO0z 4,11 TCeCOz 1,076 CTeps ,00 1z 4 BOR= 444,44
8660,3 ISTARs 400,17 Y= ,654 BBO= 184.73 CO: 4,11 YCeUD=s ~,950 TTepa ,00 1= 5 BERa 530.40
17320.6 3STARs 559,16 T3z ,609 BBO® 184.73 COs 4,11 TCeCOs ,689 CTtpl .00 I= 6 8BRx 674,67
34844.2 ISTARs BOY, B8 Y3z 554 BB0=  184.7Y CU= 4,11 TCeCOUz 470 CT+ LU0 T= 7 BBRz 914,38
51961.8 3STAR2 933,45 Tz ,546 BB0z 184.73 CO:= ‘ 11 YCeCO= ,401 CT'PI .01 I= 8 BBA=1034,2¢
69282.4 3ISTAR: 972.p2 Ya= 537 BBOs 184,73 CO0s 4,11 YCeCO:=~ ".381 Cleps  ,0L Ya 9 BAR=z1071,1Y
86603.0 3STAR® 981,64 Y3e ,332 BBOs 184.73 COsx 4,11 YCeCOs ,374 CTeps ,02 [240 BBR21079,99
173206.0 3STARs 993,16 Y=z 327 BBO0s 184,73 (0= '.11 TCoCDs  ,367 CTepx .06 Isii BERz1D¥0.45
346411,9 3S5TARs 993,83 T3a= ,526 BBOs 184,73 CO0s 4,11 TCeCO= ,367 CTeps .20 1242 BBRs1091.07
519517.9 ISTAR® 9II_BY YR« 528 880 184,73 CUx 4,11 TCUeCU# 367 CYebs 45 [21Y BBR=IUOL,07
CURVES INTERSECT AT Axs . 364850 Ays= 460909.34851

THETA®135,0
THETA®135,0
THETA®135.0
THETA®135,0

THETA=135,0
THETA2135,0

I*D=
1+D=z
2+D=
1+D=
1*D=

THETA®135,0 Z+D=
THETA=135,0 Z¢+D=
THETA®135.0 2*D*=
THETA'!S! 0 Zep=

I%D®

1414.,72
2828.5
4242,7
5656.9

42426.8

56569,0 3ISTARs 1026,28 YRa 47y BBOs~
70711,3 3STARS 1049,.02 Ta= 466 8BO:

FSTARS (20,58 TR¥ S¥TBEUT 1BE.30 CU¥ 3,95 TC¥#COUT 2,284 CTep¥ U0 T 1 BORT 278,90

3STARs
3STARs
3STARe
3STARe
ISTARs

®
3STARs

232.82 T3= ,673 BBO= 188,30 CO0= 3,95 TCeCO=x 1,393 CTeps ,00 Is 2 8BRs 359,58
307.9% Ya: .618 BBO= 188.30 CO0= 3,9% TCeCO= 1,084 CTeps ,00 Ix 3 BBR= 424,34
360.68 Tar ,605 8B0* 108.30 COr 3,95 TCeCOs ,949 CTepe .00 Iz 4 8BRz 474,56
405,54 TAs 998 980"  188.30 CO% 3.95 TCeCO® .860 CTeps .00 Iv 5 SOAs 518,28
555,56 T3+ .557 BBOI 188.30 Co0s 3,99 TCOCO' .828 CTepa .00 Is 6 BBR= 640.51
s . . ] 0] e = s %
951 53 Tas ,486 BBU' 180.30 CO=s 3 92_700601_":§9] Clep: .01 1 6 O9R=1043.09
88,30 Co= 3}53 Yeolts Y16 Thems 04 15 0 OBNS1115,36
l!l 30 Co® 3,95 TCeCOs ,305 Crepn ,02 I=%0 l'l'}!lt a0

CURVES INTERSECY AY Axs

THETAS120.,0 Z+D=

"THETA®1Z0,0 Z#0a " " 3P0, 0 ISTARE

THETAS120.0 Z¢Ds
THETA®120,0 2%D%
YHETAIIZO 0 Z'D'

TNETA'lZD 0 I'D'

129350

AYya

334308.40503%

2000.0
4000,.1

10000.1

30000.4
“THETA®I20:0 Z60¥ 400005 ISTARS 1230 08 TN~ 354 96UV YAN. 30 TUF ¥,
THETA=120,0 2eD=

¥
3STARs

3STARs
3STARs

®
ISTAR®

226 00 Yas .65. 8B0s
32558 TN

404,00

. LA
1090,04 Tas ,362 888

TR

628 00 TRs ,463 #B0"

188,30 CO=

188.30 Cos
188.30 COs

3,92 TCeCos

L]

3.92 TCecCO®
¥Z-YCIT

478 CYopa

N Pe
2243 CYops
T T07 TYeRY

.00
.01

1= & 8B 7[’.24
0 0 N
13 § BBR=1151,92

.92 YCeCOs .389 Crep=z .00 Is 2 8ORs= 30' 99
Y EEYV {BNITO CUE T BE Yc&n‘-‘"" YSY Treps 00 Ja S WIS 4N0, 20
.912 BBOs 188.30 COs 3,92 TCeCis 2755 CTops .00 Is & BBR= 590,40

TUTTTETY RENATIVe LAY T

80000,7 3STARe 1314,00 TAs ,352 990 188,30 CO0s= 3,92 TCeCOs ,188 CYeps .02 I=40 DOR=1380.22
THETAYI20,0 Z60% T0000L, 3 ISTARY LI9X U8 THe 333 #BY¥ (88 . J0 TOW ¥ g7 YCVCUT " T8V CY¥ps 08 1411 UORETIS8 7Y ~
THETA2120,0 2#D= 200002.6 ISTARs 1402,20 Ths ,320 880 188.30 COs 3,92 TCeCOs ,166 CTeps .20 [ni2 BBR=g1464,1)
CURVES INTERSECY AV AXS ARETY YR 173477, 20867
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THETAS105,0 ZeD= 517,7 BST‘ﬂ! 105,08 Tas ,897 BBO= 200.18 CO0s 3,54 YC.COi 2.233 CY'PI 00 ll 1 saﬂl 204,70
TTRETA®IDS,U L*0s iUo5+9 S5 3k 2% -, is .

THETA®105,0 Z+D=  1553,0 357‘“' 305,85 TRs ,598 BB0= 200.18 CO= G.)i n.thi .9'1’6 C?"' ~00 ll 3 “ll “5 64
TTTTHEYAYEDS U Z0E 2070 aSTANS IOV B8 YR LA BBV 200 LA TUR Y, 8@ YCOUe T 6AT Theps B0 (& & WENS ANEOY
THETAS105,0 Z2¢D» 2588,3 ISTARs 477,88 Tas ,362 BBO0s 200.48 COs 3,54 TCeCOs ,466 CYeps .00 [= § GBA« 550,34
TTTHETAWLUS U Z803 ST, IBTARG VS .¥S YNa T, 758 OH0V 20V U UV Y S YCSCUS LY Utesv T 00 Ta S UBNA B Y
THETA=105,0 ZeD= 10353,0 QSTll- 1011.30 Tll 224 BBO' 200.18 COs 3,54 TC'COU 2150 CTeps .00 I= 7 BBAs1086.18

L]

. . L] .
YHETA!I.U!:U 29D= 2070‘ 1 ISTAR- 1329 77 Tll .177 BBO' 200.18 CO= 3 34 TC'COI .092 Cteps 01 Ix 9 BBR=1345.28
TUTHETASIOS U 280 2502, ISYANE LUEV, ¥ TNE U ISATEB0 I0y (T ThE TW YCOCUs Y77 Ve Fe 0T 10 WANSTSU22Y
THETA®105,0 Z*Ds 51763,1 OSTARs 1810,.39 TRs -13? 980 200.18 COs 3,54 TCeCOs ,051 CTeps .04 911 BBR>1835.99

THETAS100.,0 Z2Ds= J47,2 GSTARs 124,86 TAs ,910 9BO® 229,08 CO0= 2,93 TCeCOs 1,835 CYeps ,00 I» § BOR= 333,90
T THETASYOU, U ZE0E T SYA S ASYANG 24V YZ YR L BZ6 BEUY T2V N TOE T 2LVY YCSTOS L, TEE CYepa 00 T 3 BONa A9, 2F
__THETA=100,0 Z*Ds 1041.7 3STARs  367.47 TR= ,674 BBO* 229.80 CO» 2,93 TCeCOs ,868 CYeps ,00 I= § BBR= 322,34

] ] . B, ’ . oFs = L4 .
THETAS100,0 Z¢D= 1736,2 ISTARs 508,453 TRs ,437 880 229.88 COs 2, 93 YCeCOs ,483 CTeps .00 Inu § 98Ax 609,04
TRETASYO0, 0 Z¥D% 3472, 4 ISTANGE YUU, 50 Y& {8y BEUS 720,08 TO 2, 9Y YUsTO (135 CYepa .00 T ¢ WORa BWB. 8¢
THETAS300,0 2eD® 6944,9 3STAR® 1165,.59 Tas ,126 980% 229,88 CO0® 2,93 YCeCO= ,078 CTepz ,00 I= 7 BBA*1194.53
TRETliIUF-D “renE ﬂﬂl‘l.’ ISTARE 'I!U!'.“ ThE LUV WEY 729 WTU'""‘!.TS' TCsTOS ., U588 CYela 01 T ¥ BERIIV?8Y

098 880

229.88 C0s 2,93 TCeCO= Ctepe .04 In 9

. [ ] . . N . O [1-I1] . [T} =
34724.4 357ARs 1900.87 TRs ,061 8608 229.88 COv 2,93 TCeCOs ,022 CTeps .06 latl BDI:1914:97

BBR=1408,68

CURVES INTERSECT AT Ax= L03217  Avz 23882.19111
THETAs 95,0 Z+D= 174.2 3STARs 103.66 T3= ,917 HB0= 275.02 CO= 2.26 TC#C0=z 1,603 CTepz ,00 I= { BBR= 355,93
THETA® 95,0 Z+D= 348,4 3STAR= 207,29 T3= .B29 8B0= 27%.02 CO0= 2,26 TCeCO0= 1.18% CTeps ,00 I= 2 BBR= 435,36
THETAs 95,0 2#D= 522,6 3STARs 310,93 Ta= ,736 8B0= 275.02 CO0z 2,26 7C«CO= ,B891 CTeps .00 [= 3 BBR= 513.228
THETAS 95,0 ZeD= 696,8 3ISTARs 414,58 T3= ,685 880c 275.02 COc 2,26 TC«CO0= ,706 CYeps ,00 1= 4 BBR= 602,84
THETA= 95,0 Z#*D= 871.0 3STARz 518.22 TR= ,574 8B0= 275.02 CO0= 2,26 TCeCOz .528 CTepr .00 I= 5 BBR= 676.18
THETA= 95,0 ZeD= ~ 1741,9 3STARs 771,58 Ta= .195 ©8B0=  275.02 CO0®# 2,26 TCeCO= ,147 Ctepz ,00 I= 6 BBR= 825,09
THETAs 95,0 2+D=  3483,8 3STARs 1048,06 V3= ,029 8B0s 275.02 COz 2,26 TCeCO= ,017 CTepz .00 l= 7 BBR=1056.17
THETA= 95,0 Z«D=  5225.8 3STARs 1205.8p T3= ,019 3B0= 275.02 CO0= 2,26 TCeCO= ,010 CYepz .01 Iz 8 BBR=1211.09
THETA= 95,0 ZeDz  6967.7 3STARs 1308,38 YR= ,018 8B0= 275.02 CO= 2,26 TC#CO= ,008 CTeps ,01 Iz 9 BBR=1313.29

CURVES INTERSECT AY Axe ) L0092% Tayz" T 5993.98175

AZIMUTH OF PATH OF SIGHT WITW RES?ECT TO SUN IS 90 DEGREES

ZENITH OF PATH OF SIGWT = 180 DISTANZE T) TARGET AxIS = 0 ALTITUDE = 608610 CONYRAST IS POSITIVE

ZENITH OF PATH OF SIGHT ¥ 165 OISTANCE TJ TA3GET AXIS 148492 ALTITUDE = 552913 CONTRAST [§ POSITIVE

ZENITH OF PATH QOF SIGHT = 150 DISTANZE T TAIGET AXIS = 266088 ALYITUDE = 460909 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGMT 7 135 DISTANCE T) TAIGET AXIS = 334287 ALTITUDE = 334308 CONTRASY IS POSITIVE

ZENITH OF PATH OF SIGHT & 120 DISTANZE T3 TAIGET AXIS = 302169 ALYITUDE = 174470 CONTRAST 1S POSITIVE

ZENITH OF PATH OF SIGHT ® 105 DISTANCE T3 TARGET AXIS = 183400 ALYITUBE = 49148 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT s 100 DISTANCE TO TARGET AXIS = 135445 ALYITUDE = 23882 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT = 95

el
w

DISTANZE T3 TARGET AXIS = 68540 ALYITUDE = 5994 CONTRAST IS POSITIVE
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AZIMUTH OF PAT 8' swm WITH svscr 10 § N IS ; gsunsss
THETA=180.0 Z+0= 200 s 847 8B 4,95 7c-ca- 2,747 CTepx  ,00 ls ¢ as;u su.u

134
[ ' T 0 L] 3.1 []
THETA=180,0 ZoDs  6000.0 3STARe 291.00 Tas +700 ssugﬁ_xor.uo C0s 4,95 TCeCO 1 2595 Cleps .00 lgA_Sﬁ_BBIl 429.53
THETA®180,0 2¢+Dx ~ 8UOD, D 3ISTAR® ~~3FL.60 TNa BYY BEOs 437 B0 CU= 34,98 YCoChs 1,418 Treps 00 Ts 4 BURE 370”0?

THETA=180,0 Z*D= 40000,0 3STARs 388,00 YA= 682 BB9s 197,80 COs 4,95 TCeCOs N

THETA®180,0 Z+Da ~20000.0 ISTAR® 403,00 YHa . B47 @BY« "I97 .80 CO« 4,99 Yc-cri'";u‘s Trspa (00 [+ & 8Os 7!0 47

THETA®180.0 2+D= 40000.,0 3STARe 028,00 TRs 603 BBO= 197.80 CO= 4,95 TCeCOs
]

. it
_.u x- 9 sn-uu o4
»

D [} L] .
THETA®180,0 Z¢D=s B80000,0 3STARs 1076,83 TAs
TYRETANLB0,0 Zé0a LD0000, 0 ISTARS 1G85 Y8 TR
THETA®180,0 Z+D= 200000.0 3STARe 1094,086 TRs 574 BBO®
TTHETA®LN0, 0 ZeDs 40000, 0 3STARs 1094, %8 Tl‘-‘".‘!?l apes
THETAS180,0 Z+D= 600000.,0 3STARs 1094.38 TAs .574 Baﬂ'

~ CURVES INYERSECY AT Axs 46460 Ays 608609.64926

THETA®165,0 Z¢D* 3863.6 ISTAR® 253,44 TRs ,711 BB0% 198.99 CO* 4,43 TCeCO» 1,588 CYeps ,00 Is 2 BBR® 394,83
TTTHETARTSS, U Ze0¢ " ST9S 4 ISTARS " JI6. 66 TN 92 B80Y XYW VY TOV #, 43 TCOCU# Y. 343 CTHV 00 T3 3 WO 40828 7

THETAS165,0 2+D= 7727.2 3STARs 358,54 TRs 684 BB0* 198.99 COs 4,43 TCeCOs 1,219 CTeps .00 1= 4 S0Re 494,57
TTTHETAYISS 0 2908 T 9859 0 ISTARY TR0V 50 YRE L $7V BBOV" T9I-“"CW'T'U TYCWTUE Y YST CTEPY O 0Y T Y BORE

B 117Y 1 S
THETAS165,0 2¢Ds 19318.0 ISTARs 419,95 TRs ,635 980s 198.99 COs 4,43 TCeCOD:s ,751 CTeps 00 [z 6 BB 746,38
T . ®

. . 5 . . . 3 L] ’
TH‘YAI16§:° Ze0s  57954.,1 3STARe 1021,00 TAs 577 BBOs 198.99 CO0= 4,43 TCeCOs ,448 CYepz ,01 Ix & BBR=1135.00
TTYRETRSY65 0 Z¥DY T 77272 2 ISTARG TNASE YN VST AU TCASE VY W‘""‘"'}' YCATU 3 ¥ UYWL TE 9 BINETING 0D
TH‘T‘I‘O’.U I'D’ 96990 2 BSTAR- 1053, 37 7.! .’56 BBOs 1’3 ’9 Cos 4, ‘3 Yc-cu- .‘25 CY"' -02 ll‘. !8!-:1‘6 BO

CURVES INTERSECT AT Axs , 42228 Ays 557899.46053

. . L . . . . . L] s
THETA®150,0 2+Ds 3464.1 3STARS 300 20 TRs 497 BBOs 226.9% CO= 3,58 YCeCOx 1,235 CTeps ,00 = 2 B8R 4!. 3
TTHETAVISD, U 7804 " S198,2 36TARG " J6T. 30 Y& 488 BU0% 228, VY TU¥ ¥, SE YCITU+ 1. USY CY#Pd 00 Ta ¥ WaWa "ST&, 31
THETAS150,0 Z+Ds 6928.2 36TARs 399,85 TR= 658 BBOs 226.91 COs 3,38 TCeCOs ,974 CTeps .00 [z 4 BBR= 549,14
TCYHETAWIST, U Z00F B0 I ISTARY HA7. WY YRE 851 BEOY 22 VI TUY I, S YCETOE WAV CYSPY T0U T S WINA SYS LY
THETAs150,0 2¢Ds 17320.6 35TARs 668,27 TAs .609 BB0= 226.91 COs 3,58 YCeCOs= ,614 C'hll L,00 1= 6 BBR= 806,46

®

. . B o » L] . L .
TNETA®150,0 Z¢Ds 51961.8 35TARw 1087.8% Tas .946 BB0» 226.91 CO0s 3,58 TCeCOs .366 cT"I 01 = & @BReg211,67
TTTHETARYST, U Z60¥ 89282 4 ISTARE Y12V, Y TR I3V BAUS ~T28 .91 TOV 3, 3% YC#COs [ JAV CYe¥a 01 T3 V UBRET29I, 1Y
THETA=150,0 2Z¢Ds 86603.0 3STARs 1140.49 YR= ,532 BBOs 226.91 CO0s 3,58 YCeCOx ,.343 CTePs ,02 [sg0 9BA=1281.24
TTTRETASISO U ZvD¥ T73206 0 SSTARSE 1153 88 TR V927 BEUY 228,91 TO¥ 3,38 TCH¥TO+ [ II& CT#WE 0% Ta11 BIREYI7S, 38
THETAS150.0 Z+D= 346411,.9 35TARs 1154.66 TRe ,326 880= 226.91 COs ° 3,58 TCeCOs ,336 CVeps ,20 1142 BBR=1274,00

CURVES INTERSECT AT Axz 33869 Avz  439189,72300

) . [ ] . s » (3. 1] . [] .
THETAS135,0 2¢0s  2828.5 35TARs 302,34 TRz .673 BBOs 232,85 CO0= 3,41 TCeCOs ;_-us__cf-ri___._oo Is 2 DBR= 489,03
TTTHETAWLIS, 00790 T AZAZ. 7 ISYARE 3B, AS TN L EIW EBYE T IIZ.EB TR I, 41 YCSTO0E VCYepa 00 1a 3 BON SYS, AV
THETA®135,0 Z+Da 5656.9 36TARe 431,08 YR« .605 BB0s 232.8% CO= 3,41 TCeCOs .000 CTepe .00 1= ¢ BORs 571,99

THETA®135,0 ZeDs  7074.1 I6TAR® 468,20 TRe ,598 @608 232,86 CO# 3,41 YCeCOs ,783 CTepe ,00 Is s 88R= 607.5¢
THETA%135,0 z¢n- 14142,3 3STARs  668.53 TR« ,557 880s 232.85 CO0s 3.41 TCeCO0s 555 CTeps 00 [z 6 98R= 790, u
L]
[]

. . 1] 1 .

1486 BB)» 232,85 CO0s 3,41 TCeCOz ,268 CTs

U7y 0B0s 232,88 COs T Y. 41 YCeCOs 240 TY

1466 BBO® 232,85 CO= 3,41 TCeCO® ,231 CTe
232,08 Cls ¥, 41 YCeCh=s T, 228 Llepn

457 BBow
1456 BB0s  232.85 CO0s 3,41 TCeCOs ,222 CTepe

. 985. 40
_ 42426,8 3STAR 1326.69 TRs
“YRETAW135,0 2904 58569, 0 ISTAAs 1455.08 A=
THETA®135,0 ZeDs 70711,3 3ISTAR® 1492,84 TR
THETAIiSB.u TeDs 1414225 3STAR® 1919.92 A=
282845,0 3STARs 1822,26 TRs

THETA'!SS. 0 Z'Dl

1
__THETA®120,0 Z*Ds _ 2000,0 3STARs 262,00 TRs .658 @BQ» 229.88 COs 3, 92 Tcecos 1.230 CYeps .00 I= 8 BBRe us.sv
YHETAs120,0 2%0s 220,84 €0 Y, 32 YEeChs T 881 Cedu GBRa 513,5¢
THETAZ120,0 Z¢Ds zzo.u COs_ 3,52 YCeCOs_  ,715 CVeps 80R= no.n
THETAR120,0 Zo0s  SD00,i 35TARs “325.00 TAx . 395 GBOs 229,86 C0s 3,32 YCeCds . 627 Cfeda .00 1 ¢ -
THETA=120,0 ZeDe
[

THETAR420.0 ZeDs . py 8 BOAng
THETARL20,0 Zé0e  ATOU0,S ISTARs 160,00 Ths BEGY 9. %8 CU& Y, 55 YCeCU T, '.M Ti“O lll-(l'(l‘.'!f'"
THETA=120,0 ZeDs : 229.88 COs 3,32 YCeCOs 187 CYepe ,02 Isgd DOR1530.84
THETAWL20,U Z4D% “LUUUUL, 3 35TARS "1515.18 TRa 333 BB0¥ ~Z2¥. W8 CUS 5. 52 YCHCU& 169 CYPy 06 Tol{ BONSYL592,75
THETA®#120,0 2¢Ds 200002.6 3STARs 1525.02 TRe .329 BB0s 229.08 COs 3,52 TCaCOs .166 CTePw .20 Is12 8OR=3689,69

T CURVES INTERSECT AY AX# 7 BEO T AV AR 0N Ry T oo
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THETAS105,0 ZeD= 517,7 B85TARe 173,93 TRe .097 380% 260.17 CO= 3,11 TCeCOs 4,782 CYeps ,00 = 4 BBRs 407,30
‘ THETAs105,0 290+ 1035.3 BSTARw J41.58 TAe ,763 HW0 a60. Tu® _ 3,13 TusLus L.a9% Yeps 00 T ¥ TON= ¥EG,2¢
THETA®105,0 ZeDs  1553.0 8STARe 423,37 TAs ,598 BB0s 260.17 COe 3,11 YCeCOs 836 CTeps ,00 Is 3 SBRs 979,00
THEYAWIDS, 0 ZoD0s 20708 3STAN  SO0F.¥8 TAe 443 BUOw 230,177 Ch¢ X {1 YCECUs BAY Trehe LU0 T A WIS RV N
~ THMETA=105,0 ZeD=  2588,3 SSTARs 571.06 TAs ,362 @88s 260.17 COs 3,11 YCeCOs ,441 CTeps ,00 Iv 5 BORs 665.31
THETA¥LDS, 0 ZaUs  ~ S178,5 ISTARG " TLB 30 TN ¥50 DOV 287,17 CU ¥, 11 YCoUUs 234 Croly 00 T& & DONG 0O, 9)
’ THETAS103,0 ZeDs 10353.0 !snll 1162.71 Yl- .324 llo- 260.47 CO0s 3,11 TCeCOs ,146 CTePs .00 = 7 DBRs1241.00

. . P, [
TWETAS108,0 Z+D=  20706.1 BETARS 1486.98 TRe .177 B0 260,47 COs 3,11 YCoCOs .004 CTebs .01 Is 9 B8A-1383.10
THEYAVIDS, U Z#Ds 25082, 8 ISTANG 1404, 12 Tha 164 880 287,17 TOW Y, 1T YOWTU [ UAY TY#Ps 00 Tall BONYI4E,77
THETA®105,0 ZoDs 31765,1 B85TARe 1867,.06 TRs .132 8B0% 260.17 COs 3,11 TCeCOs ,0%6 CTeps ,06 lll.l. O0Rs1901.37

T 7 CURVEY INTERSECY AY Axe OPeIT AV 51144, 15120

‘ THETA®100,0 Z¢Ds= 347.2 B5TARe 168.7% TAs ,910 BBO® 273,02 COs 2,93 TCeCOs 1,751 QTeps ,00 Isz § BOR= 449.09
T THETASTOU,U Z6Ds 6945 BSYANG  YI7.FE YRS L824 BE0F 275,02 TOE 2,0¥ YCRUUE L T2V TYESE 0T To g BENE 563.7V

THETA®100,0 2D® 1041,7 3STARe 493,97 Taw ,674 880% 275.02 COs 2,93 TCeCOs ,800 CTeps .08 Is 3 BBA= 679,27

0 s 1389, 0 SETAN® SB0.2V TN= . S34 WHUT 275.UZ CU¥ Z,93 YC#LO# 808 CTeps 00 1o )

' THETAS100,0 XeD= 1736,2 BSTARs 626,62 TRe 437 8B0% 273.02 COs 2,03 TCeCOz ,472 CTepn ,00 [s § OBRs 746,93
© TAETASYOU,0 ZeD® 3472, ¢ ISTANG 858,03 TAW 167 DEUY 275,02 TO¥ 2, 0¥ YCATL® T4V CYPpd 00 Ta ¢ DONS 94,89
‘ THETA=100,0 Z*D= 6944,9 3STARe 1165.59 TRs 126 BBOs 275.02 COs 2,93 TCeCOz ,085 CTe 00 s 7 DORs1200,21
I
|

TYRETASTOU,U ZeDs  10417.3 ISTANS 467,53 Th# U9 DEO¥ 275,02 TI¥ 2,95 YCITO« ,USY CYola 01 Ta ¢ DORa(APY, 87
THETAS100,0 Z*D® 13889,8 35TARe 01 Is 9 BBR=1439.68

s ' L] [ [] . . . . oCUs 1 O ] )
THETAS100,0 Z¢D®= 34724,4 35TARs 2031.97 TRs ,064 BOOs 27! 02 COI 2,93 TCeCOs ,024 CTeps ,06 Isgt BBR2040,84

1613,37 TAs ,09¢ 880 275.02 CO' 2,93 YCeCOs

CURVES INTERSECT AY aAxs T.03360 Ay 24491.84310

THETA® 95,0 ZeD= 174,2 3STARe 120,73 TR= ,917 BBOs 339.77 COx 2,27 YCeCOx 1,636 CTeps .00 1= & BBRz 432,40
THETA= 95,0 ZeD= 348.4 3STARs 341,43 TRe 029 BBO* 339,77 €0« 2,27 YCeCUs 1,222 CTemw .00 [+ 2 88R= 523,20
THETA® 95,0 ZeD= 522,6 3STARS 362.14 TRs ,738 B8B0s 339,77 CO®= 2,27 YCeCO= ,927 CYeps ,00 Iz 3 632,13
THETAs 95,0 Z#D= 696.8 ISTARs 482,86 TRs ,88% 8Bds 339,77 CO0= 2,27 YCellUz 738 UYeps 00 1= ; 8BRz 745, 44

THETA® 95.0 ZeD:  871.0 3STARs 603.57 Td: .374 8801 339.77 COr 2.27 TCaCls 354 CIspr .00 In 88R: 798,72
DRQE o s
THETA= 95,0 2+D= 3483,8 3ISTARs 1162,90 TR=: ,029 BBO®» 339.77 CO' 2,27 1CeCO0=  ,019 CTeprs 00 99ﬂ=1172 91

THETAs 95,0 Z2eDs 5225.8 35TAR® 1294,52 TRs D19 BBO= 339.Yy COs 2,27 YColCUs 011 CTlems .01 l- i BOR=1301,0¢
THETAs 95.0 ZeDs  6967.7 3STARs 1397.09 TRs ,018 B80= 339.77 COs 2,27 TCeCOs ,010 CTeps .03 le 9 BBR=1403.16

CURVES INVERSECY AY Axs 01027 Ays 6442.18191

AZIMUTH OF PATH OF SIGHY WITH ﬂES’ECY TO SUN IS 135 DEGREES

ZENITH OF PATH OF SIGRT ¥ 180 "UISTANCE YO TARGET AXI§ s~ U ACTITUDE = ~"SU8BIT CURTRASY IS POSITIVE 7

ZENITH OF PATH OF SIGHT s 165 DISTANCE Yo TARGET AXIS = 149529 ALTITUDE =t 557899 CONTRAST 15 POSITIVE

ZERITH OF PATR OF STGHT 150 "DTSTANCE T§ TARGET AXIS & 253547 “KLYITODE = 439790  CUNTRAST IS WOSIVIVE

ZENITH OF PATHM OF SIGHT = 135 DISTANCE T0 TARGET AXIS 3 293364 ALTITUDE = 293383 CONTRAST IS POSITIVE

""" ZENITR OF PATH OF SIGAT ¥ 120 DISTANCE T TARGEY AXTS = T IN2¥51 "ACYITUDE = 174806  CONTRASY TS WOSTYIVE

ZENITH OF PATH OF SIGHT 3 105 DISTANCE 79 TARGET AXIS = 190849 ALTVITUDE = 51144 CONTRAST IS POSIT]VE

-ZENITH OF PATH OF SIGAT ¥ 1g0 UISTANTE YO TARGET ARTS & "{¥890Y " ALTIYUBE = 24497 “CONTRAST 1§ PUSIVIVE

ZENITH OF PATH OF SIGHT ® 95 DISTANCE T)Q TARGET AXIS = 73665 ALTITUDE = 6442 CONTRAST IS POSITIVE
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AZIMUTH OF PATH OF SIGHT WITW RESPEC! 10 SUN IS 180 DEGREES
THETA-iBO-n Z*D=  2000.0 3STARs 134,00 Tas ,847 8B03 197.80 COx 4,95 YCoco= 2.747 CYepa
T YHETA=1BU,0 Z+*D= ¥000.0 3STARs 233,00 Ya= .718 BB D T, O
THETA=180,0 Z+D=  6000,0 3STARs 291,00 TR= .700 BBOs 197. .80 Cos 4,95 TC'CO= 1,595 CTepr
THETA=180,0 Z+D= ~ 8000.0 3STARs 341,00 TRs , 893 BBO*® '197.%0 CUs 4,95 YCeClz 1,418 Treps
THETA2180,0 Z*Dx 10000,0 3STARs 388.00 T= .682 B8B0s 197.80 COs 4,95 TCeCO= 1,276 CTeps
THETAs180,0 2*Ds 20000.0 3STARs 603,00 TRe .544 BBO= 197,80 COs 4,95 YCoChz ~,B83 Cteps
THETA®180.0 Z*D= 40000.0 3STAR® 928,00 YTRs .603 BBO® 197.80 COs 4,95 TCeCOs ,563 cv- s
. =197, ® 4,95 TCeCO0Z .48
THETA=180,0 Z+*D= 80000.0 3STARs 1076.83 Ta= ,580 BB0* 197.80 COs 4,95 TCeCO:s ,477 cr-n-
THETA=180,0 2+*D= 100000.8 3STARs 1085,39 YRz 577 BB0: 197.80 C0= 4,98 Yc-cbi”’1471 CTeps
THETA®180,0 Z*D= 200000.0 ISTARe 1094.06 TRs .574 880= 197,80 COx 4,95 YCeCOz ,465 CTepn
THETA®180,0 ZeD= 400000.0 3STARs 1p94.38 TRs .574 8B0® 197.80 €03 4,95 YCeCds .465 Cleps
THETAS180,0 Z*D= 600000.0 3STARs 1094,38 TR:x .574 BBO® 197.80 COs 4,95 TCeCOx 465 CYeps
B ® ' #D= BUU000,0 35TARs {094.38 TRs ,574 BB0= . "9 «C0z 46 L)
CURVES INTERSECT AT Axs L46460 Ayz  608609.64926

.00

02

w00

.00 1= 1 BBR= 301.44

T = 3¥5.04

1= 3 BBR=z 439,53
T4 BER: 478,02

I= 5 BBRe 522,92
T= & BBR:z 730,47
+00 I= 7 BBRx1047,27
01 I= =1176.1%
.01 8BR=x1191, 64
BBR=1199,353
BBR=1207,5%
0BR=1207,84¢
BBR=1207,84

.06
.20
. 45
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TREYA®YE5,0 Z%D0%  1931.§ ISTAR® {33,008 YR® 041 HBU® 238.7Y CUT¥ J, 8% YCeCUUE 2,315 CY+Pp¥ U0 I= 1 BBRE= 3IJJ,7V
THETA®165,0 Z¢D= 3863.6 3STARs 235,14 YR= ,713 B8B0s 238.79 COs 3,85 TCeCOz 1,614 CTeps ,00 Iz 2 BBRc 404,88
THETAE165,0 Z+D= 5795.4 35TARs 280,70 TRz ,692 8B0s 238.79 CTOs 3,85 YCeCOz {,426 Creps D0 Iz 3 BBRx 445,88
THETA®165,0 2D= 7727.2 3STARs 367,63 Ts .684 UB0s 238.79 CO+ 3,85 TCeCO:= 1,384 CTeps ,00 [2 4 BOBR= 530,86
THETA=165,0 Z¢D= 9659,0 3STARs 463,82 YRe .673 880w 238,79 TUs W00 Tx 5 BBR® 874,7%
THETA2165,0 2¢D= 19318.0 3STAR: 682,09 TR=s ,635 880s 238.79 CO0s 3,85 TCeCO= ,701 CTePs ,00 12 6 BBRI 033,84
— THETA® 165,07 Z30F 38635, 1 ISTARs 153118 TRs ¥ . T SCTT 455 CToPE F
THETA=165,0 Z*Ds 57954.1 3STARs 1179.77 YRs .977 880s 238.79 COs 3 85 TCeCOz ,403 CTepx .01 Is 8 BBR-1317.63
THETA®165,0 Z¢D* 77272,2 3SYARs 1206.83 TRs ,570 BBOt 238.79 CO% 3,85 YCeCh:= " 1390 Cleps .01 Ts 9 BBR=1342,95
THETAZ165,0 2¢D=x 96590.,2 3ISTARs 1217.00 TRz ,5646 8B0s 238.79 COs 3,85 TCeCOx ,385 CTeps ,02 1=40 B8BR=1382,28
THETA®165,0 Z+Dx 193180.5 3STARs 1227.74 TAs ,563 BBUs 238.79 C0& "3,8%5 YCeCODs  ,3JBU CTeps .06 Ialf BBRx13§2,0V
THETA®165,0 Z+Dz 386360,9 3STARe 1228,19 TRs ,562 BBO= 238.79 CO= 3,85 TCeCOz ,380 CTe .20 1312 8BRx1362,50
THETARI85,0 Z+#0% S5795%1,4 ISTARs 1228.1V Yd= 587 BEA= 238,79 CO= 3,85 YC+CU=x ,3IB0 CTeFs 4% [={J BORsIIEZ. 50
CURVES INTERSECT AT Axs ,37959 Ayx  524351.98720 )
THETA®IS0, U Z%0% ~ "T732. T ISTARE {565.5%% Vs 845 BEU® 263,74 CUT 3,54 YCeCU= Z,UB4 CYePs .00 [+ § BORY JWV,. 64
THETA®150,0 2%D= 3464,1 3STAR:  306.17 TRe ,697 BBO0= 263.74 CO= 3,64 TCeCO= 1,365 CTeps .00 |= 2 BBR: 439,94
THETA®150,0 Z+D= 5196,2 3STARs 358,32 YRz ,864 DBOs 263.74 COs 3,64 YCeCOz 1,175 CTepa .00 I= 3§ BBR= 543,83
THETA®150,0 Z+D= 6928.2 3STARe 414,78 TRz ,658 9B80= 263,74 COs 3,64 TCeCOx 1,074 CTepx .00 [z 4 BBR= 598,32
THETA®150,0 Ze¢D= 8660.3 3STAR® 474,13 Tas ,65) BBO* 263.74 CO* 3,64 YCeCODz ,967 CTeps 00 [= 5 BBRs 645,78
THETAS150,0 2¢D=  17320.6 3STAR= 708,94 TR= ,609 BAOs 263.74 CO0= 3,64 TCeCOx ,672 CYePs  ,00 1= 6 BBRz 869,596
T THETARISD, 0 Z¢D= 34641.2 ISTAR= 1{53.54 YRz ,564 BB0" 263,74 TUx 3,64 YCeTU:z 417 CT«Fs 00 I= 7 BBR=13P2,74
THETA®150,0 Z+D:x 51961.8 ISTARs $373.73 Tas ,546 880s 263.74 CO0z 3,64 TCeCO0x 345 CTeps .01 1=z 8 BBR21547.45
THETA®150,0 2¢0= 69282.4 3STARs 1441,89 YR=x 337 BROes 263.74 CO0% 3,84 YCeTOz ~,325 TTeps .04 Is 9 BBHs15¥3,45
THETA®150,0 Z*Dz B86603.0 3STARs 1456,17 TRs ,532 8B0= 263.74 CO0s 3,64 TCeCDz ,320 CYepcr ,02 ]=10 BOR=1596,%51
THETA®150,0 Z+D= 173206,0 3ISTARs 1473,2% TQ= ,527 B8B0=* 263,74 CO=x 3,64 YCeCO=z 314 CTYeps ,06 1ail BBRs1612,13%
THETA2150,0 2+0x 346411.9 3STARs 1474,2% YRe ,326 8B0x 263,74 CO0s 3,64 TCeCOz ,313 CTeps ,20 [242 8BR=1613,07
© THETARISD,U Z*D=x 519617.9 ISTARE Y474,28 TXs ,526 BBUT 283,74 CUT 3,864 YCeCUT ITI CY«PF 4% (=3 BERSIBII, 07
CURVES INTERSECT AT Axs ,31322 Ay 423344.62403
TTHETRYTSS U 280=  1414,2 ISTAR® I5&6.17 TXe 8% HBU¥ 343,33 TU® 2,94 TC¥CUT T,9IT CTe#pT 00 T+ § UBNT 44,80
THETA=135.0 Z*Dz  2828.5 3STARs 309.85 Y= ,673 8B0= 343.33 CO0s 2,94 YCeCOs 1,258 CTepx ,00 I= 2 BBR= 540,93
THETA®135,0 ZeD=  4242.7 3STARs 417,44 T3z .618 BBOs 3I43.33 CO= 2,94 TCeCO=  ,992 CYeps .00 Iz 3 BER: 879,88
THETA®135,0 Z+D=  5656.9 3STARs 472,33 Taz ,605 BBO= 343.33 CO0x 2,94 YCeCO= ,899 CTepz ,00 1z 4 BBR: 679,97
THETAE135,0 Z*D= 7071.1 3STAR® 516,71 TR= ,598 8B0a 343.33 C0z 2,94 YCeCO= ,838 Cleps ,00 [= 5 BBRxz 722,19
THETA3135,0 ZeD= 14142,3 3STAR=x 697,33 Ta: ,557 BBO0= 343.33 CO0x 2,94 TCeCO0z ,634 CYepx .00 [z 6 BBR» 888,69
THETA=135,0 7¢D= ~"28284,5 3ISTARs 1064.66 Y= ,510 8B0s J343.33 Cls 2,94 TCeCO=z .416 CTePs 00 [ 7 BBR=1239.86
THETA2135,0 Z¢D= 42426,8 3STARs 1281.84 T3: ,.486 BBOx 343.33 COs 2,94 TCeCOx ,339 LTepz .01 |z 8 BBR=1448,78
THETAZ135,0 Z¢D= 56569.0 3STARs 1389,41 TRz ,473 3803 343,33 C0= 2,94 TCeCO=x ,308 CYems 04 Iz 9 BBR=1551,88
THETAE135,0 Z*D=  70711.3 3STARs 1422,23 Tas ,466 9B03 343,33 CO= 2,94 TCeCO= ,298 CTeps ,02 1=10 OBR=1582,29
THETA=135,0 Z*D= 141422.5 3STARs 1447,66 TR=s .457 BBOs 343,33 0= 2,94 TCeCOz ,288 CTeps 06 [=11 BBR>1604,43
THETA=135,0 Z¢D= 282845.0 3ISTARs 1450.26 T3z ,456 BBO= 343.33 CO= 2,94 TCeCO= ,287 CYePs ,20 Ix42 BBR=1606,70
THETA#135.0 Z¢D= 424267.5 3STARs 1450.28 TRz ,456 380= 343,33 C0s 2,94 TC+CO0: ,287 CTepz 45 (213 BBR=1606.72
CURVES INTERSECT AT Axe L28871  Ays  330402.68397 -
THETA®FTZ0,0 Z¢D% —I000,0 ISTAR® 144,00 T3= .8/0 oH0% 3B0.16 CO= 2,23 TC#CU= 1,556 CY«Pz .00 [= | BER: 474,59
THETA®120,0 2¢D= 2000.0 3STARs 274,00 Yas .658 8B0x 380.16 COs 2,23 TCeCOz 1,067 CTepr ,00 Ix 2 BBRe 524,33
THETA2120,0 2¢D= 3000.0 35TARs 382,00 T3 559 3BO» JBO.L16 CO3 2,23 YC#COF .79V Uteps .BU’Ti”l’IBI;”SYI.Sl
THETA=120.0 Z*D=  4000.1 3STARs 451,00 T3« .512 8B0% JB0.16 CO0= 2,23 YC#COs ,674 CTepx ,00 Iz 4 BBR= 645,63
THETA2120.0 Z+D=  5000.1 3STARs S12.00 TR= 495 8B0% 387,16 CUs 2,23 TCoCU: —.80U CTepe S0 Ta 5 BBR: 790,04
THETA2120,0 Z¢D= 10000.1 3STARs 705.00 Y3z ,463 aeu- 380.16 C0s 2,23 TC'C0= .447 CYepz .00 Iz 6 8BR= B881.13
— THETA:120,0 B . . . =
THETA=120,0 Z2¢D= 30000.4 3STARs 1160.0% Tas .sez Beo- 380.16 COx  2.23 Tc-cos 1249 CTeps .01 Iz 8 B8BR=1305,20
THETA®120,0 2%D= ~ 40000,5 3STARe 1300.00 Y3 ,364 8680% JI8Y.18 CU& 2,23 YCoCUa [ 215 TTeps 01 T= 9 BOR=1AYA, 24
THETA=120,0 2*D= 50000.7 3STARe 1380,00 TRs ,352 880s 380.16 CO0= 2,23 TCeCO=x ,197 CYepx ,02 1240 BBR=21513,69
THETA®120,0 Z#D: 1000013 35TARs 1455,13 TRs 333 8@0% 38U .L6 CUs 2,2¥ YCOCUe 179 CTrepa "[06 T=11 BBR=ISWL,7¢
THETA=120,0 Z*D= 200002.6 3STARs 1463.6¢ TRz ,329 B880= 380.16 CO0c 2,23 TCeCOx ,176 CTeps ,20 [=42 BBRx1588,.74
CURVES INTERSECY AT AXs " 777777 {V8%3 "Ayz =~ {g{178.¥3ZB0 T s e e




THETA®105,0 Ze*D=
THETA'IDS: 0 Z+Ds

THETA®{05,0 Z+#D=

THETA®105,0 Z*
THETA®105,0 7#D=
THETA=105,0 Z+D=

s . =
THETA=105,0 Z+D=
THETA®105,7 Z40<"

517.7 3STARs 118.02 TR= ,897 3HNz 422,33 CO= 1,97 YCeCO= 1,500 CTeps ,00 j= §{ BBRz 496,98

' s 237, = . gB0= 422,33 CD® 1.97 TCeCO= 1,133 CTeps (0 1% €& OBR- 539,50

~1553.0 3STARs 376,19 T3= .598 BB0s 422.33 C0z 1,97 TC#COz ,791 CTeps ,00 1=z 3 BBR= 628,93
207006 ISTARs B09, 18 YRz 446 800w 422 .33°Chs 1,97 YCOCO= 531 TTepcs .00 1- 4 B8BR= 697,58

2588.3 35TAR= 605.42 Tz ,362 8B0= 422,33 COx 1,97 YCeCOz ,397 CTePx ,00 I= 5 BBR= 758,41

TU5176VSTINTARS CB76.38 YAz 256 BROV C42Z.ITCUE IOV YCHCOT T LZI6 Trepr 00 1= 6 BORz 984,48

10353.0 3STARe 1262,00 Yn 224 BBOs 422,33 co= 1,97 ‘rc-co: o137 CTepx .00 1= 7 BBR=1356,70

s .18 3 .9 .1 “px 1 Iz =1 f
20706 1 3STARs 1646,83 Ta- .177 880s 422 .33 co- 1.97 fc-co- .086 CYepz .01 Iz 9 BBR=1721.75

THETA®105,0 2*Ds= 51765 1 3STARs 2292.36 Taz .132 880 422, 33 cos 1 97 TCeCOz ,047 CTeps - ,06 1211 8BR= 2348.08
- CURVES INTERSECY AY XY= o883 A¥Y:= 47826. 63840

THETA=100,0 Z+D= 347.2 3STARs 168,43 T3z ,910 3B0s 450.25 COx 1,84 TCeCO= 1,302 CYepx .00 Iz t BBR= 578.25
THETA=100,0 Z#D= 6945 3ISTARs 336,83 TRx ,824 8B0s 450,25 TO= ~ 1,84 YCeTO= 964 UYeps 00 1z 2 BOBRZ 708,90
THETA®100,0 Z#D=  1041,7 3STAR= 496,60 TR= ,674 3Bn=z 450.25 C0= 1,84 vc-co- ,696 CTeps .00 1= 3 BBR= 799,97
T THETA#IUU,0 2¥#0s . O . =, . . ¥ y
THETA®100.0 Z*D=  1736.2 3ISTARs 689.57 TRs .437 BBO® 450.25 CO= 1.84 TCtCU= L408 CTepr .00 Ix 5 BBR= 886,64
THETA®100,0 2*D=  3472.4 JISTARs OBa_ 39 V3= ,167 BBOx 450.25 TO¥ 1,64 Ytﬂ.'ﬂ'x""ilsn Tteps 00 Tz 6 BBRz10%9,69
THETA®100,0 ZeD=  6944,9 ISTAR= 1352,83 Tax .126 BBO=z 450.25 CO= CTspx .00 [z 7 88Rz1409,5%
THETA£100,0 Z«D= 10417, 3 ISTARs 1557.5% Ta= .109 BBO= 4504.2% C0%~ 5 CYepx 01 12 8 BBR=1606,71
THETA=100.0 Z*De: 13889.8 asna- 1703.37 YRx ,096 BBO= 450.25 CO= 1,84 YTCeCO= ,045 CTepPs .01 I= 9 BBR=x1746,44:
"THETAS100,0 Z#D= . D s 1. 4 YCeCTO= . “pE T=g =1 -
THETAZ100.0 ZeD= 34724.4 3sna- 2424.49 T3z ,064 8B0*® 450,25 CO0= 1,84 TCeCO= ,021 CTeP® 06 1711 BBR22452, 10
i CURVES INTERSECT AT Axs 03166 Av: 23666.18193

THETA® 95,0 ZeDs 174,2 3STARs 149,80 YR= ,017 BBO® 490.05 COs 1,69 TCeCOs 1,268 CYeps .00 Iz § BBR= 599,35
THETAS 95,0 ZeDE =~ J48,3 ISTARE 299,41 TRs 820 BBO® 490.098 Cos 2 3 BBR® 706,04
THETAs 95,0 ZeD= 522,6 3STARe 449,44 TRs ,736 BBO®= 490.05 CO» 1.69 TCeCOs I= 3 GBR= 809,97
THETAs 95,0 2#D= 696.8 ISYTAR= 899,22 TRe ,F8% BBAS 490,05 C ’-""1“6‘9"Yc:cn‘i“’:‘607 Crepa ™ 00 1 T2 § BBRs 934,67
THETAs 95,0 ZeDz 871.0 3STARe 749,02 TR=x .574 BBO® 490.05 COs 1,69 TCeCOx ,462 CTeps .00 I=x 5 BBR=1030.48

H .0 1, TARe 1067.7¢ TR= , 0% 490,05 C0= 1,690 TCeCOs ,139 CTepz ,00 l- ¢ BBR=1163,00
THETA® 95,0 ZeD=  3483.8 3STAR® 1299.03 TAs ,029 880°® 490.05 CO= 1,69 TCeCO® ,019 CYems ,00 7 8BRz1313,48
THETA® 95,0 Z#D& 5225.8 35TAks 139%5.80 Yh= 019 880s 1,89 Yool 011 Theds 0 r- 0 eINx1d05, 22
THETA® 95,0 ZeDs 1,69 TCeCO= ,010 CTeps .01 1= 9 BOR=1487,78

ZENITH OF PATH OF SIGRT ¥ Y80 DISTANCE T TARGET AXT$ ™% "~ T RLTITODE5 SYNELT-BTRTRAST 1S POSITIVE
_ ZENITH OF PATH OF smur-usDlsuucevonacsruls;140537 ALTITUDE * 524352 CONTAAST Is POSITIVE

ZENITH OF PATH ‘OF ‘STGHT % 150 - DISTANCE TO  TARGET AX1S &~ 2¢4%00 ~KCTITUDE & 25345 GORTRAST IS POSITIVE "~
 JENITH OF PATH.OF SIGNT v 135 DISTANCE To TARGT AXIS s 330382 ALTITUDE = 330403 CONTAAST IS POSITIVE

ZENITR OF PATH OF SIGHY ¥ Y20 "DISTANTE YO TANGEY XRYS & “S1SYSY " ALTITODE + 181178  CUNYWASY IS POSITIVE

JeniTe or Pt or Stowt o 15 Drevawss Vo Tavast axts = 1rewrs MLTITUEE « eazs soweast 13 sasitive

ZENITH OF PATH OF SIGRT ¥ YOU “DISTARCE TO TARGEY XRTS & 1J4¥20 "ALYITUDE & ~TI8E5  CUNTRAST IS POSITIVE

T JENITH OF PATH OF SIGHT o 95 DISTANGE To TARGET AXIS = 73945 ALTITUDE = 6467 OONTRAST IS POSITIVE

14

B X1 Xe 22 X3 13 x4 14
807867 " 8057 825324 6531 " BILTIEY T b 4 A 7 B {7 7 3 J X ¥
710432 33425 746545 a70se 76asss  aasez vesesr aeesa
64647177 6798y 702187 53010 T 71E8Y0 4YLEY 7095 T SIL4R . TTTTTTTTTTTTT T e
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373258 304136 521493 210547 597831 174470 597249 174806

116029 784021 4Y7453° 4028572 SESTLI IT4IVE 60SEIS T 2VIYRY

407603 852920 584356 546753 633914 460009 646453 439490

691570 777682 715 31'6""6'5"6“‘"731]'6!'"!“".'3’”Y“"YI"_”WI'OF""""'"'"""""""""““""""" ___________________________

900000 608610 900000 608610 900000 608810 900000 608610

TT1040537 524352 104952V S578YY (048T97 SIAVIY YUMNETA T EEOWRY T TTTTTTTTTI T

1144400 423345 1153547 436190 1166086 460909 1215644 546733

T 1230382 330N0Y 11933842y 3INT 1234287 T IINIVE LIVLSAT TANYY?

1213787 181178 1202751 174806 1202169 174470 1278307 218347

10342290 23666 1038903 24492 1035445 23882 1053453 27058

-------- 97I9XS TTETET T ITIEES LLLYaaRd 1) 11 JIIY T IINETES 6531

AXSL= 1800000,0 CSLX= 18000,0 CSLys 1420000,0 AXLX® 900000.0 AXLY® 0

NTGDMZ 100 WATNC® ~TAUOUO NFADS= 5§

CURRENT ELAPSED TIME IS 0 MINUTES 55 SECONDS.

96




_— w..PROGRAM P

+..PROGRAM PONVL,.,.1N0V,65., ,8ARKDOLL, .. .VISLAR.  ,UCSD
+..PODVi= 2R0RARILITY JF DETECTION VOLUME PHASE 1 . ___
«.«THIS PROGRAM PRIVIDZS INSUT DATA FOR THE

+.«SOLUTIQN OF A PROBA3ILITY QF TARGET DETECT!ON VOLUME. .
v.«THE CALLED SEQUENCE 0F PROGRAMS WIiL PRINT THE

2.2 ALTITUNE AND DISTANCE FRIM THE TARGETY AXIS FOR

+. .8 DOWNWARD LOOKING ZENITNS OF PATH OF S]GHT,

+ o« THETA=2180,165,150,135,120,105,100.95 DEGREES AND
«..FOR 5 AZIMUTHS OF PATH OF SIGHT WITHM RESPFCT
«..T0 THE SUN, PHI=0,4%,90,135,180 DEGREES,

vo o THE PROGRAM wILL ALSO PLDT THESE POINTS AS

+..4 HEMISPHER]IC CR0SS SECTIONS, B

+. . VARTAHLE INPUTS... _ ]
...OPT=0PTION FAR ATHMOSPHERIC AND OPTICAL SYSTEM
ev+..0PT=0 FOR VIEAING T4ROJGH ATMOSPHERE ONLY
ve...0PT==1 FOR DPTICS AND NO ATMOSPHERE

vee. 0PTze1l FOR OPTISS AND AN ATMOSPHERE

«. FNUMB3FLIGHT NUMBER FOR ATMOSPHERIC DAT
+ . OPTNU=OPTICA[ SYSTEY [NDEX NUMBER N o
.. DIAM=TARGET DIAMETER IN FT,.NOT TO EXCEED 100 FT.
+..0BJSINDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES
...OF TARGET NBUECT T
_+..BACZINDEX FOR DIRECTIONAL REFLECTANCE PROPFRITIES

... OF BACKGROUND

+..PROBK=CINSTANT FOR DEVIATION FROM 50 PERCFNT .
«..PROBABILITY,1. F03 30,1,206 FOR 70, 1.50 FOR 90, AND
«..1.91 FOR 99 PERCENT PROBABILITY OF DETECTINN
...NPROB2[NTEGER REPIESENTING PROBABILITY

.SW1sSWITCH FOR OUTPJT PRINTING, { FOR CALCULATIONS

.. AND CNOININATES, B0 <03 CANRDINATES ONLY
... SH2=SWITCH FOR PLITTING, 1 IF PLOT 1S DESIREN
...0 FOR ND PLOT

..CALLED >RO5RAMSaTCA.

nnnnnn=nnnnnnnnnnnnnnnnnn‘nnnnnnpnnnnn;
0

0oT=e1,
FNUMB=74,
D1AM=100.
0RJ=1.
BaC=1.
PROBK=1.

NPROB=50
SWizl,
SW2z1.

CALL DATAL
CALL DATA2
CaLL DATA 3

‘CALL TCAL(IPT,FNUMD,IPTNY,DIAM,08J,BAC, PR
15W1,SKW2)

CALL PREP(9)

END

Pl
O
a
x
Zi
=3
pe
=]
o

TARGET DETECTION FQR INFINITE VIEWING TIME

T T TPATH OF STGHT THROUGW OPTICAL SYSTEM AND ATMOSPHERE

_ PROGRAM DATA FROM F[ 1GHT NUMBER 74

PROBABTLTITY OF DETECTION IS 50 PERCENT

_.TARGET DIAMETER IN FT. =z 100

BACKGROUND FOR TARGET IS PINE TREES
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e .- ALIMUTH OF PATH QOF S1GHT AITW RESPECT Y0 SuN IS _p DEGREES. . ______ _ -
THETA2180.0 2eDs  2000.0 BSTARs 131.71 TRs ,763 BBO* 197.R0 CO0= 4,95 TCeCO= 2.642 CRepPs ,00 Iz 1 BBRz 282,71
THETA=180.0 ZeNs 4000,0 ASYARs 220,81 TR= ,648 AA0Z 197.80 COx 4,95 TCeCOz 1,816 CReP=  ,00 1z 2 BOR=z 348,19
THETAz180.0 ZeD=  6000,0 8STARs 273.04 TRz ,632 880> 197.80 CO= 4,95 TCeCO= $.553 CRepz ,00 Iz 3 B8BR= 397.92

. THETA=z180.0 2eDx __ 8000,0 ASTARs __318.01 TR= ,62% RO0= 197,80 CAQz __4.9% TCeCO0z 1.384 CReps ,00 12 4 BBR=_ 443,56
THETA=180.0 ZeDs 10000,0 B8STAR: 360.31 TRz ,61% 880= 197.80 COz 4,95 TCeCOx 1.248 CRePrz ,00 Iz 5 BBR= 481.37

___.THETA=18Q0.0 7Dz 20000,0 ASYARs __553.81 TR= ,581 BBO0= 197,80 CQ=_ 4,9% TCeCO0= __.0%50 CRerPs _,00 Iz 6 BRR= 668,75
THETAs180.0 ZeD= 40000.0 BSTARs 846,31 TRz .543 BBO* 197.80 CO= 4,95 TCeCO= .557 CRepz ,00 Iz 7 9BR= 953.4¢

= oDs s N Nz__ 197,80 C0=s 4,95 YC+CO= 483 CRep= ,01 [z 8 =
THETA=180.0 2eD» 80000.0 BSTAR= 980.76 TRz ,522 BAN= 197.80 C0z 4.9%5 YCeCO:- .472 CRePz ,01 [= 9 BBR=1083.59

__.IHETA®160.0 ZeDs 100000,0 ASTARs _987.97 TR: ,519 ABO® 107,80 CO= __4.95 TCeCOr 466 CReP= ,02 !210 98R=1090.70
THETAx180.9 ZeD= 200000,.0 8STARs 995,77 TRs .516 BB0= 197.80 COz 4,95 TCeCOz .460 CRePz ,06 1211 BBRz1097.90

___YHETA=180.0 2#0= 400000.0 ASTARs 996,05 TRs ,514 BO0* 197,80 CO0=__4,95 TCeCOr _.460 CRepz .20 =12 BBR=1098.172 __
THETAz180.0 Z¢D= 600000.0 BSTAR: 996,05 TR: ,516 880= 197,80 COz 4,95 TCeCO:z .460 CRwPz .45 1=13 B8BR:z1098.17

__THETA=180.,0 ZeD= 80000 L : CRepz ,79 ]zi4 8BR:1008.17

THETA=165.0 Z%0s  1931,8 BSTARs 125,55 TRz .7%6 AB0=_ 143.15 COz 8,75 TCeCO= 4.053 CR+Pz 00 Iz 4 BBR= 233.34
THETAE163,0 Z*0s  3863,6 BSTARs 237,46 TRx .640 RAOT 143.15 COr 8,75 TCeCO= 2.435 CReox .00 [= 2 8BR= 329.73

THETA=165.9 Z¢Ds  5795.4 BSTARs 278,33 TRz ,622 BAO: 143.15 CO= 8,75 TCeCOs 2.122 CRepz 00 Iz 3 88R: 367.¢3
THETA=168.0 ZeDs ~ 7727,2 8STARa 330,94 TRs .618 8B0% 143.15 C0x 8,75 TCaCOz 1.830 CRepz .00 Is & 8BR: 419.71
_THETA=165.0 2eDs  9659.0 BSTARs _356.84 TRs ,607 BBO: 143.15 COz 8,75 TCeCO: 1.67% CRsps  ,00 Iz 3 BBR: 453.57
6 BBR= 845,47

THETA=165.0 ZoDs 19318.0 9STARs 443,61 TR= 872 880 143,15 c0= 8.7% TCeC0= 1.3{3 CRepz ,00 (=
THETA=165.0 ZoDs  38636.1 B8STARs 591.81 TRs ,538 980+ 143.15 CO= @,.75 TCeCOs 1.002 CR+P:x ,01 Iz 7 8BR= 668.38
THETAs165.0 ZeDs 57954.1 BSTARs 646,24 TRs 520 BB0* 143.15 COx 8,75 TCeCOz .903 CRePz ,01 [z 8 BBRz 720.52
THETA=165.0 Z¢Ds  77272.2 BSTARs 659,13 TR= .513 RB0x 143,15 COz_ 8,75 TCeCO: .B877 CHeP= .01 [z 9 BBR:= 732.59

THETAx165.0 2¢0s 96590.2 BSTARs 664,61 TA= 510 8B80% 143,15 C0= 8.75 TCsCO= .866 CReP= .02 1=z10 BBRE 737.39

THETA=165.0 2#Da 386360.9 BSTARs 670,62 TAs .506 BBO0= 143.15 CO: 8,75 TCeCO= .853 CRep: ,23 [=12 B8Rz 743.08
THETA2165.0 Z*Ds 579541.4 BSTARs 670,62 TRs .506 RBOT 143.15 COx 8,75 TCeCOs .853 CRePs .50 [=213 BBR= 743.78
THETA=165.0 29Ds 772721.9 BSTARs 670,62 TRs ,.506 880s 143,15 COz 8,75 TCeCO0z .853 CRebzr .88 [x14 9BRz 743.08

THETA=150.0 ZeDx  1732.1 BSTARs 134,94 TRz 781 8B0* 427.12 CO= 18.16 YCecCOr 7.584 CRepz ,00 fz 1 BBR= 231.71
THETA=150.0 ZoDx  3464.1 BSTARs 246,03 TR= 827 B80= 127,12 CO0= 18.16 TCeCOz 4.444 CRePx ,00 Ix 2 BBR:z 325.75

8196.2 aSTARs 301,00 TRa .%99 880= 127.12 CO= 18.16 TCoCOx
6928.2 ASTARs 348,28 TRs ,592 8BO0® 127.12 CO0s 18.16 TCeCO=

8660.3 BSTARs 403,66 TRs .586 BB0= 127.12 £0= i8.16 TCeCO=

THETA=150.0 2eD=  17320.6 ASTARs 519.99 TRs: .548 @BO= 127.12 CO: 18,16 TC*COx 2.146 CRePz ,00 l= 6 BBR= 589.56

T THETA=150.0 ZeD= 34641,2 BSTARs 704.10 TRz .509 ABO= 127,12 C0= 18,16 TCsC0= 1.529 CRePz .01 {z 7 8BR=z 768,32

- JHETA=130.0 ZeDs 51961,8 BSTARe 797,06 TR: ,494 880= 127.12 CO= 18,16 TCeCOD= 1.319 CRePz .01 1z 8 B8Rz 859.49
THETA=180.0 ZoDs  69262.4 BSTAR® 826.94 TR: 483 880 127.12 0= 18.16 YC#CO0= '1.255 CRePz ",01 [+ 9 BBRz 8A8.75
THETA=150.0 ZeDe 86603.0 BSTAR® 835.02 TRx .479 8802 127.12 CO= 18.16 TCeCOs §,234 CRePz .02 Ix10 8BR= 895.30

TTUYNETAS150.0 7e0s 173206,0 GSTARe 844,68 TAx (474 8805 127,12 COz 18,16 TCeC02 1,209 CRep= ,06 [=11 BBR=904.54
THETA=150.0 ZoDs 346411,9 BSTARs 845.25 TRe .474 BBO= 127.12 CO= 18,16 TCeCOx 1.208 CRePs .21 [#12 BBR: 905.47

T YHETAs150.0 ZoD= " 5{9817.9 BSTARs 845,25 TRz .4J4 gB0= 127.12 CO0c 18,16 TCeCO= 1.208 CR=P= .47 =13 BBR: 905.47
THETAz150.0 ZeDs 692823,8 ASTARs 845,25 TR= ,474 B80= 127.12 CO0= 18,16 TCeCOz 4.208 CReP= ,82 [x14 BBR:= 905.47

THETA2150.0 2¢Ds 866029.8 B8STARs 845,25 TH: 474 880= '127.12 C0z 18,16 TCoCO= §.208 CRepPz (.30 115 BER= 905.47

CURVES INTERSECT AT Ays 1.20762 Ays  832109.9%479

TTYHRYASLIB Y 7a0E L1372 6STARS  {1W 64 TNE 7B eW0x T {F7012 CUs 27,50 TCCUET2. 315 TRePE T U0 T2 1 WBRE Z{4.4Y T
_THETAx135.0 ZeDs  2828,5 BSTAR® 212,24 TRx .606 8BOs 127.12 CO= 27.%50 VCeCO3 7.322 CRePs _,00 Is 2 BOR= 2a9.24
THETAs135.0 2eD=  4242.7 BSTARs 293.26 TR= 554 gBox 127.12 CO0s 27,80 TCeCO=x 5.344 CRePz ,00 (= 3 BBR: 343.37
THETA=135.0 ZeDs  5656.9 BSTARs 341,35 TRs .544 BB0= 127.12 CO= 27,50 TCeCOx 4.635 CReps ,00 !s 4 BBRs 410.54
THETA=135.0 2eDe " "7071.1 BSTAR® 405.68 YR 539 8B0= 127,12 COs 27.50 TCeCO0z 3.972 CRepz .00 [z 5 BBR=x 474,15

___THETAs135.0 ZeDs 14142.3 BSTARs 530,08 TRs ,502 aB0= $27,12 CO= 27,50 TCeCO0: 2.8%7 CRepx ,00 !« 6 BBR: 613.34
THETA2135.0 Zels 268264.% BSTARs 697.39 TRs ,4%9 8B0~ 127,12 C0s 27,50 TCeCO= 2.12% CRema ,01 1= 7 BBR: 755.77

_ THETAs135.0 Ze0x 42426.8 B8STARs 783,70 427,12 CO0= 27.%0 TCeCOx 3.828 CRep= ,0) (2 8 BBRz 839,33
THETA=135.0 ZeDs ~ B8560,0 ASTARs 628,38 TR« 426 d¥0s 127.12 COs 27.%0 TCoCO0+ 1.687 CRe6= ,01 1z 9 BBR: 882,31
THETAS135.0 ZeDs 70711.3 BSTARs 843.57 TR= 420 BBO* 127.12 CO0= 27.%0 TCeCOr 1.636 CRepx ,02 1210 BBRx 896.90

T YHETA=135.0 ZeDs 141422,5 BSTARe 838.45 TRz .414 BW0® 127.12 CO= 27.50 TCeCO= 1.578 CRePs .06 (=11 BBR= 990.59

___THETAe135.0 ZoDs 282645.0 BSTARe 839.98 TRz ,410 @803 127.12 COz 27.%0 YCeCO= 1.572 CRePs .21 7212 @8Rz 912.11
THETA={3¥5.0 74Ds 424267.%5 aSTARa 889,99 YR= 410 BB0= 127.12 CO0= 27,50 TCoCO0=z 1.572 CRePs ,47 Tz13 B8R= 912,12
THETAz135.0 2eDs 5659690.0 BSTARs _ 859.99 TRs .410 BB0= 127.12 CO= 27,%0 TCeCOz 1.972 CRePs .82 1214 8BRc 912.12

TTIHETAR13% .0 7eDs TOVI12,6 B5TARS 839,99 TRs 410 8B0T 127.12 CO0= 27.80 YC#C03 1.572 CReP3 1.30 Tz15 B8Rz 912.12
THETA=135.0 7¢De1060668.8 8STARs 839,99 TR= ,410 BBO= 127.12 COs 27,50 TCeCOz 1.%572 CRePs 2,90 [216 BBRe 912.12

CURVES TNTENSETY AY Axs (RS S L SO D3 4 LI A7 1/ R i T

THETA=120.0 2¢Ds  1000.0 8STAR® 121,81 TR« .783 gB0® 155.03 COs 11.45 TCeCO= 5.715 CReP=z .00 1= 1 BBRx 243.13
=120.0 70w . Rs 203, ® ., f@ 155.08 CO0= 11,45 T+C0= 3.560 CRePz .00 [z 2 BBR= 295.39
___TJHETA®120.0 ZeDs  3000,0 BSTARs 279,31 TRe .503 BBO® 155.03 COx 11.4%5 YCeCOz 2.500 CRepz .00 Iz 3 BBR= 357,32
TRETAEI20. 0 260 4000, T BSYANS 345, 01 TRE 45 BBYE 135,03 €O 11, 4% YCaTO0= (. Y64 THePx 00 Ti 4 WBW: 416,48
___JHETA2120.0 Z*D=  5000.1 BSTARs 383,71 TRs ,445 gBg* 155.03 COz 11,45 TCeCO= 1.746 CRePx ,00 iz 3 BBR= 452,73
CYHETAS{U U 70 {U0U0 BSTANS S8 2T YRS ATy BROY {35, 0¥ U0 11 45 YCATE 987 TRapa U OY Ti 6 WANE 74948
THETAX120.0 ZoDx  20000.3 8STARs 817,51 TR= .370 BBO* 155.03 COs 11,45 TC#COz .750 CRe+pP= .01 s 7 BBR: 874,35
=120, = . . I ¥ B T i1, o«Th= . = = 98
__THETA=120.0 ZeD» 40000,5 BSTARs 1010.11 TRs .327 8B0= 155.03 COc 11,45 TCeCO= .548 CRePs .01 Ix 9 $BR=1060.35
YRETA120707 28D 50000y, 7 BSYANS To@8 11 YR 316 WBYE 185, 03 TO0% 11,48 YCoT0= .Y TR+P= 07 Va10 BOR=1095 18
THETA®120.0 2¢Ds 100001.3 B8STARs 1091.77 TR= ,300 BBO= 155.03 CO= 11,4% TCeCOz .468 CRepz ,06 1211 BBRz1138,2%
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TUTYRETAS120.0 29D 2ZD0002.8 BSTARE TO¥B.OY TR= 296 HBUS 15583 A= VIUINYrRUDE U480 TRePE T L 20 1=12 BBR=1I44700
THETAZ120.0 Z*D= 300003.9 BSTARs 1098.29 TR: .296 aau- 155 03 C0= 11.45 TCeCO= .460 CRsP= ,45 (=13 BBR=s1144.20
THETA=120.0 2¢Dz 400005,2 BSTARs 1098.30 TRE .296 RB0: 155.03 G0z 11.4% TC*C0= .459 CRep= ,79 (=14 BBR=1144.71

_____________ CURVES INTERSECY AT Axs _.+45950 Ay= = 302827.90846

T YAETA=105.0 ZeD% 517.7 BSTARs 115.00 TR= .808 BA0* 225.13 COc 7.81 TCeCO: 4.785 CRepz .00 1= 1 BBR= 296.%0

_THETA®105.0 Z:D} 1035,3 BSTARs 219,37 TR= .687 BBO= 225.13 CO0= 7.81 TCeCO0= 3.231 CReps .08 13 2 BBR=z 374.98

CUIHETAZL05.0 ZeD% 15530 BSTARs  330.2% TRz LS9 BBN= 225,13 °C0= 7,81 YCeCO0T 2.098 CRePz ,00 T= § @BW= 451.5%
THETA=105.0 Zth 2070,6 BSTAR® 439,67 TR® ,402 BBO= 225.13 CO0= 7,81 TCeCO0= 1.332 CRep= .00 [= 4 BBRe S30.n6
THETAZ10%.0 26D 2588,3 BSTARs 539,84 TR= . 326 BBO= 225.13 Ch= 7.81 TCeC .935 CRep= .00 s 5 BBR= 613.2%¢
THETA®105.0 Z#D»  5176,5 BSTARs 902,22 TRs .230 8B0= 225.13 C0= 7.8 TC#CO= .425 CRep= .00 1z 6 BBR= 954.99
THETA®105.0 Z*0s 10353,0 BSTARs 1261,37 TRz ,202 BB0=* 225.13 C0= 272 CRep= ,00 (= 7 BBR=13n6.30
THETA=105.0 ZeD= 15529.5 BSTARs 1364.41 TR= ,177 8803 225.13 CO0= CRePz .01 lg_}_!BRg}ﬁgj:jg ______

TYMETAE165.0 240% T 20706.1 BSTARS 1821 .6% TRz 140 880 225.13 CO= CRePz 7,01 9 BBR=1857.39
THETAz105.0 ZeN: 25882.6 BSTARs 1638.00 TR= ,148 8B0= 225.13 C0= 7.81 TCeCO= ;ssrcn-ptw_.qz,1;;q7§p541921“2; ______

T TRETAS165.0 Z90x  $i785.1 8STARs 1927,0% TRe .119 B8B0=  225.13 T0= 7,81 TCeCO= 107 CR«Pe .06 I=11 BBH=1953.77
THETA2105.0 ZeDe 103530,3 BSTAR: 1982,98 TR= .107 BBO® 225.13 COz 7.81 TCeCO3 .094 CRePc ,20 (=12 88R=2007.14

) CURVES INTERSECT AT Axs T.10289  AY: 67751.36679 ) o o
THETA=100.0 Z#Ds 347,2 3STAR: 135,49 TRz .819 BB03 275.02 CO= 7,25 TCeCOr 4.528 CRep= ,00 Tz 1 BBR= 360.79

T THETAT100.0 Z*Ds = 694,5 ASTARs 259,88 TR= ,744 pBO=  275.02 CO= 7.2% TC*CO= 3,193 CRePz ,00 Iz 2 BBR= 464.42
THETA=100.0 Z¢Dx  1041,7 8STARs 381,67 TR= .606 BBO= 275.72 CO= 7,25 TCeCO= 2.205 CReps ,00 Iz 3 8BR= 548.44
THETA2100.0 Z#D=x  1389.0 BSTARs 484,49 TR= ,480 BB0= 275.02 CO= 7.25 TCeCOz 1,553 CRepz 00 1= 4 BBR:= 616.54
THETA=z100.0 Z*D=  1736,2 RSTAR: 597,31 TR= ,394 BBO= 275.02 C0= 7.25 TCeCO= 1.129 CReP=__ .00 Iz 5 BBR= 695.59 ____
THETA=100.0 Z*Ds  3472,4 8STAR= 999,43 TR= .150 BBO= 275.12 C0= 7,25 TCeCO= ,288 CRer3 ,00 1= 6 san 1040, 73
THETA=100,0 7+D=  6944,9 BSTARs 1330.14 YTR= ,113 ABO0= 275,02 £0=__ 7,25 1CeCO= Repz
THETAZ100.0 2Z¢Dz 10417.3 BSTARs 1472,88 TR= ,098 8B0= 275.02 C0= 7,25 TCeCO= .131 CReP= ,01% 1= a san=1499.az
THETA=100.0 Z*Ds 13889,8 3STARs 1579.14 TR= ,086 RBO= 275.72 CQ= 7.25 TCeCO0= .107 CR+P=__ .01 1= 9 BAR=1602.31 ___
THETA=100.0 ZeNs 17362,2 BSTARs 1498,15 TR= .078 RBO= 275.7%2 €0= 7,25 TC+CO= .091 CR«P= ,02 1210 BBR=1719.%4
THETA=100,0 2«D= 34724.4 BSTAR: 2126.39 TR= ,05%5 RBO0= 275.72 CO0= 7,25 TCe«CO= .051 CRep= ,06 l=11 BBR=2141.58 ____

CURVES INTERSECT AT Axz 95447 Av= 33362.05398 o
THETA= 95,0 Z#D= 174,2 BSTAR: 128,69 TRz ,.826 BBO= 510.75 CO= 3,45 TCeCO= 2.640 CRep=  ,00 1=z 1 BBR= 549.35
THETAz 95.0 2¢Dz 348.4 BSTARs 246.27 TR= ,746 RBO:= 511.25 C0= 3.45 TC#CO0= 2.093 CRepz .00 Iz 2 BBR= 627.190
THETA® 95.0 Z#*Ds= 522,6 9STARs 363,85 TR= ,$62 BB0= 510.25 CO0= 3,45 TCeCO= 1.660 CRep= ,00 I= 3 8BR= 201.72
THETA= 9%,0 ZeDs 696.8 BSTARs 491,43 TRx .616 BAN= 510.25 0= 3,45 TCeCO= 1.362 CReP= ,00 I= 4 BBR: 795.78
THETA= 95,0 ZeD= 871,0 BSTARs %99,01 TR= .517 RBO= 510.75 C0= 3,45 TCeCO= 1.054 CRep=z_ ,00 = 5 BBR= 862.76  _
THETAz 95.0 2¢Ds  1741,9 ASTARs 946,52 TRz ,175 8B0= 51n.25 CO0= 3.45 TCeCO= .297 CReP= ,00 'z 6 BBR=1035.48
THETA® 95.0 Z*D=  3483.8 3STARz 1333.8% TRs ,.027 ABO= 51n.25 €0z 3,45 TCeCO= .034 CRePz .00 iz 7 BBRx1367.38
THETA= 95.0 ZeD=  5225,8 3STARs 1550.40 TR= .017 BAO0= 510,25 C0= 3.45 TCeCO0= .020 CrReo= ,(01 Iz 8 BBR21559.72
THETA= 9%.0 2¢D=  6967,7 BSTARs 1708,931 TR= .016 BBO:_ 510.”5 CO0= 3,45 TCeCOz .016 CRep= .01 'z 9 BBR=1717.1%
THETAz 95.0 ZeDs  B8709,6 8STARs 1886.59 TR= ,015 RBO= 510,25 CO= 3,45 TCeCO= .014 CRep= .02 !=10 BBR=1894,13

CURVES INTERSECT AT Axs= 01478  Ay= 8037.55352 . e

AZTMUTH OF PATH OF STGHT WiT4 RESPECT To SUN 1S 0 DEGREES o T

___ZENITH OF PATH OF SIGWT = 180 DISTANCE YO TARGEY AXIS = 0 ALTITUDE = 605880 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT = 145 DISTANCE TO TARGET AXIS = 27400% ALTITUDE = 761154 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AxIS = 480383 ALTITUDE = 832110 CONTRAST 1S PJS|TIVE

TTU'ZENTTH OF PAYH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 767540 ALTITUDE = 767589 CONTRAST IS PISTTIVE

___2ENITH OF PATH OF SIGHT s 120 DISTANCE TO TARGET AXIS = 524476 ALTYTUDE = 302828 CONTRASY 15 POSITIVE

TTTZENTTH OF PATH OF SIGHMT = 105 DISTANCE TO TARGET AXIS = 252828 ALTITUDE = 67751 CONTRAST 13 8QSITIVE

ZENITH OF PATH OF SIGHT = 100 DISTANCE TO TARGEY AXIS = 189209 ALTITUDE = 33362 CONTRAST [S PISITIVE
TTZENITH OF PATH OF SIGHT = 95 DISTANCE TG TARGET AX!S = 91908 ALTITUDE = 8038 COMTRASY Is RISITIVE ~— 77
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AZIMUTH OF PATH 07 SIGHT AITH RES’ECT TO SUN lS
200 1 62 BBO

45 DEGREES
97.80 Co=

THETA=z180.0 ZeDs= .0 BSTARs 131.,7 = 4,95 TCeCO= 2.639 CRepz ,00 I= 1 BBR= 282,42
THETA=180.0 ZeDz 4000, o 3STAR: 220,81 TR= .64@ nan= 197.80 C0= 4,95 TCeCO= 1.813 CReP= ,00 Iz 2 BBRz 348.¢3
THETA=180.0 2*N=  6000,0 BSTARs 273,01 TR= .630 ABO= 167,80 CO= 4,95 TC#CO0z t.5%1 CReprz .00 Iz 3
THETAz180.0 Z#D= 8000.0 9STARs 318.01 TRz ,623 RAG= 197,80 €0z 4,95 TCeCN= §.382 CRep= ,00 Tz 4 B
THETAZ180.0 Z*D=z 10000.0 8STARs 340,31 TRz .614 BBN= 197,R0 CO0: 4,95 TC#CO0= §.247 CRePz ,00 '= 5
THETA£180.0 2¢0= 20000.0 BSTARs 553.81 TR= ,580 RBN= 197.80 CO= 4,95 TCeCDz 849 CRepz .00 J= & BBRz 6¢ 3
THETA=180.0 Z«D=x 40000.0 BSTARs 846,31 TR= ,543 8802 197,80 CO0= 4,95 TC#CO= .%57 CARep=z ,00 ls J 3BR= 953,46
_ THETA=180.0 2eD= 6000D.0 3STAR:z 945,11 TRz ,528 BBO0=  197.80 C 4,95 TCeCO=  ,483 CRePz ,01 1= 8 BBR=1049.41
THETA=180.0 Z*N= B80000.0 9STARs 980,26 TRs .522 B8B0= 197.80 4,95 TCeCO= 472 CRe0z ,01 1= 9 BBR=1083.59
THETAZ180.0 2¢«Dz 100000.0 RSTARz 987,97 TRs ,519 8B0= 197,80 C0= 4,95 TCeCO= .466 CRepz ,02 [=10 BBR=1090.70
THETA=180.0 ZeN= 200000.0 BSTARs 995,77 TRz .516 BB0= 197,80 CO0= 4,95 TCeCOz 460 CReP=z ,06 (=11 BBR=1097.30
THETA=180.0 ZeD= 400000.0 RSTAR=x 996.0% TR= ,516 ABO= 197.80 C0= 4,95 TCsCO= .460 CRepz _,20 f=z32 8BR=1008.17 ___
THETAX180.0 ZeN= 400000.0 BSTARs 096.05 TRz .514 ABODz 197,80 CO0= 4,95 TCeC0= .460 CRepz ,45 1213 17
__THETA=180.0 ZeD= 800000.0 RSTARs _996.03 TRz .S516 BB0N= 197.80 C0= 4,95 TCeCO= .460 CRepz .79 I1=z14 BBR=1098.17
CURVES INTERSECT AT Axs . 45990 Av=z 6n8879,55873
THETA2165.0 7#Dx  1931.8 BSTARz 149,74 TRz ,756 9B0= $31.87 C0= 9,09 TC#+CO= 3.634 CReprx ,00 Iz 1 BBR= 249.30
THETA=165.0 Z#N#  3863.6 BSTART 245,64 TR= ,640 BRO0= 131.87 C0= 9.00 TCeCO=z 2.324 CReP= ,00 !z 2 BBR= 329.39
THETA=z165.0 Z#Ds  5795.4 BSTARs 298,11 TRs ,622 BBO= 131,87 C0z 9.09 TCeCOz 1.962 CReps ,00 I= 3 BBR= 350.19
THETA=2165.0 2#D= T727.2 BSTAR:s 340,02 TR+ L4615 BB0= 131.87 CO= 9,09 YCeCnz 1.781 Chepz
THETA=165.0 2¢Ds  9659,0 RSTARs 381,50 TRz ,607 BBA= $31.A7 CO=x 9,09 TC*CO= 1.976 CRspx
CTHETA=16%5.0 26D  19318.0 ASTAR: §38.13 TR 572 WB0: 131.87°C05 9,09 YCeCO= 1.136 CHeP= 00 V= 6
THETAz165.0 Z¢N= 38636.1 BSTARs 735,61 TR= .53% AB0= 131.87 CO0= 9,09 TC+C0= .776 CReP= ,01 Iz 7 BBR= 826.14
—YHETA:I6%.0 7sDs 57954.1 BSTARs 831,01 TH= .520 dB0= “{31.A) T 9.00 TCeC0: 677 CReoz .01 T+ B BBR= 919,39
THETA=165.0 2¢N=  77272.2 B8STARs 859,99 TR= ,513 AR0= 131.87 C0= 9.79 TCeCOx .656 CReP= 01 Iz 9 BBR= 937.44
TTHETA=168.0 290%  98590.2 BSTAR: 877,23 TR= ,%10 RRO= 131.87 CO= 9,00 TCeCOz 647 CRepz ,02 1210 BBRz 944.4¢
THETAz165.0 Z¢D= 193180.% BSTARz 894,87 TRz ,504 RBO= 131.97 C0= 9.09 TCeCO= .638 Cne .06 Iz11 9BR= 951,454
THETAz165.0 7¢D= JB6360.9 BSTAR: 848,19 TR .806 RBO= 131.97 0= 9,09 TCeCO=  .637 CReP=z 21 1212 FBW‘"#Ei“i? """"
THETA=165.0 Z¢Ds 579541.4 BSTARs 885,19 TRx ,506 BB0= 131.H7 0= 9,09 TCeCO0= ,637 CRep: ,46 1213 8BR: 951.34
TTTHETA={65.0 ZeN: ‘7727!I‘?‘if?iir‘"I!TT?’ﬂf“!B‘“esu- 137.87 C0= 9,09 TCeC0= .637 CR+P= .81 1z14 BBA: 951.94
B CURVES INTERSECT AT Ax=z 483743 AY=  678054.57579 o e
TTYRETAZ15000 790+ 173201 8START 156,52 TR= 761 RABO=  119.99 CO0= T 8.41 TCwC0= 3,098 CReP= .00 'z | BBR: 247.47
THETA=150,0 Z#Ns  3464.1 BSTARs 261,30 TRz ,627 BBO= 119.99 0= §,43 TCeCO= 1.879 CRepz ,00 iz 2 BBR:= 336.35
T TMETAZ150,0 7eDe  '5i96,2 BSTAR: 316,32 TR= ,599 BB0N= 119,99 C0= 8,49 TCeCOz 1.8%56 CRep= .00 [z 3 B8R=
THETAz150.0 ZeNDz  6928.2 BSTARs 344,04 TRs .592 BBOz 119.99 C0= 8,41 TCeCO= 1.439 CRepPz .00 Iz 4 BBR:= 415,10
TRETA=150.0 ZeNDs  B660.3 BSTARs 404,24 TR: ,586 BBN= 119.99 CO0= 8,41 TCeCN= 1.245 CRepz 00 [z 5 BBR:- 474.32
THETA2150.0 Z+0s 17320.6 B8STARs 534,35 TR: .548 B802 119.99 COz B.41 TCeCOx .92) CRep=z ,00 Iz 6 8BR= 600.12
THETAz150,0 I*Ds 34641.2 BSTARs 745,18 TRz ,509 B8B0= 119.99 C0= B8.41 TCeCO= .637 CRwpz .01 (= 7 8BR= B806.27
THETAz150.0 2eN: 51961.8 9STARs 849,97 TRz ,491 RRO= 119.99 CO0s 8,43 TCeCO= .B4%5 CRepP= .01 iz 8 BBR= |
THETA=150.0 Z¢D= 69282.4 RSTARs 883,20 TR: .483 8BN= 119.99 C0= B8.41 TCeCO= .%518 CRepz 01 1z ¢ BBR= 941,17
THETA=150.0 2eDs 86603.0 BSTARs 891.84 TRz .479 AB0= 119.99 C0= 6,41 TCeCh= 509 CHRepz .02 [z10 3BR:z 949.30
THETA=150.0 2eDs 173206.0 BSTARs 902,17 TR: ,474 AB0= 119.99 CO0s 8,47 TCeCOz .498 CRep= ,06 (211 B8R:= 959,75
THETAZ150.0 Z¢D» 346411.9 3STARs 902,78 TR= ,474 ABO0= 119.99 C0= 8,41 TCeCD= ,498 CRsP= ,21 1212 BBRz 959.42
THETA=150.0 ZeDs 510617.9 8STARs 902.78 TRz 474 8B0= 1190.99 C0z 8,41 TCeCOz 498 CR#P= .46 1213 BBR= 959,42
THETA=1%0.0 ZeNs 692823.8 BSTARx 902,78 TRz ,474 RBO= 119.99 C0= B8.41 TCeCOz .498 CRep= .81 !=x14 38Rz 959.452
CURVES INTERSECY AT Axs . 49790 AYZ  539855.7294%
TRETAZ135.0 2#0s  1414,2 BSTARs 140,68 TRz ,757 AB0= 115.74 [0z 8,48 TC+CO=z 3.247 CRep= .00 Iz 1 88R= 227.38
THETAZ135.0 2ehz  2828.5 8STAR: 236.10 TRx ,606 RBO= 115.24 0= B,48 TCeCO0= 1.936 CReP= ,00 != 2 B8Rz 305.391
THETAZ135.0 Ze¢Ne  4242.7 8STARx . 307.58 YRz .554 RB0c 115.24 (0= . B.48 _TCeC0s 1.463 CRePz _ .00 [a 3 3ARx 371.88
THEYA=135.0 Z+Ns  5656.9 8STARs 353.85 TRz ,544 BBO0z 115.74 COx @.48 TCeCOx §.248 CReP= .00 [= 4 BBR= 426.57
THETA=135.0 ZeD=  7073.1 BSTARs 410,96 YRz ,539 AAQ= 11%.74 CQ= 8,48 TC+CO0= 1.113 CRePz ,00 i= 5 BBR=z 473.93
THETAz135.0 ZeNx 14142.3 BSTAR: 546,14 TRz ,502 BBO: 115.74 (0= B.4R TCeCOz ,812 CRep= ,00 1= 6 BBR= 603.33
THETA=135,0 Z*Ds 20284,% ASTARs . 733.87 TRz ,459 BBO= 115.24 CG=_ 8,48 ICeC0=_ .971 CRep=z__ ,01 2 7 BBR= 786.80 ____
THETA=135.0 Z¢Dz 42426.8 ASTARs 843,92 TRz ,438 RA0= 115.74 C0= 8,48 TCeCO= .478 CReP= .01 Ix 8 BBR= 894.:3
THETA=13%.0 2+Dx 56569,0 BSTARs .900.92 TRz ,426 BB0z 115.24 CQ=z  8.48 TCeCO0= __.438 CRep= ,01 1=z 9 BAR=_949.39
THETAZ135.0 2+N=z 70711.3 BSTARs 018.92 TRz ,420 8B0= 11%5.74 C0= 8.48 TCeCO0z ,424 CRep= .02 (210 BBR= 967.27
— THETA=z135.0 Z¢Ns 1414 z .4 z__115.2 L] #C0s _,409 CReps 06 [=11 BBR: 982,31
THETA=135.0 2¢Dz 282845,0 ASTAR: 936,81 YR: .410 RBO: 11%5.24 CO= B.48 TCeCO0z .4N7 CReP= ,21 1212 8BR:z 984.17
THETA=135.0 2Z¢D= 424267.5 35YARs 936.82 TRz ,410 A80= 115.24 C0= 8.48 TCeCO0z_ __.407 CRep: .45 (213 BBR= 984.08 ___
CURVES INTERSECT AT Axe L40744 AYz  508417.9187%
THETAz120.0 ZeDx  1000.0 BSTARs 126.31 TRz ,783 B8B0= 124.74 C0= 7,90 TCeCOz 3.446 CRepz ,00 I= 1 BB
THETA=120.0 Z¢Dx  2000.0 8STARs 230,71 TRz ,593 BBO=z 124.74 C0= 7.90 TC#C0z 1.918 CRepz ,00 [z 2
THETA=120.0 Z+0» 3000.0 ASTARs 309.01 TR= .503 ARD= 124.74 CO0= 7,90 TCeCO0x §.335 CRep=z ,00 [z 3 BBR: 371,78
THETAZ120.0 Z#NDx  4000.1 ASTARs 383,01 TR= ,461 RBN= 124.74 CO= 7,90 TCeCO= 1.080 CReP: ,00 Iz 4
_.JHETA=120.0 2#D=__ 5000,1 BSTARa 410.7) TRe .445 BB0=_124.74 CO= 7,90 TCeCO= .941 CReprz .00 Ix 3
THETA=120.0 2+0=x 10000.1 ASTARs 621,31 TRs ,417 BRO= 174.74 CO= 7,90 TCeCOz .611 CRePz ,00 1z 6
THETA£120.0 Z*D= 20000,3 BSTARs 791,52 TRs ,370 880z 124.74 CO= 7,90 TCeCO= 441 CRepz ,01 iz 7
THETA=120.0 Z¢0z 30000.4 8STAR: 929,11 TRx ,344 RBO=z 124.74 0= 7.90 TCeCO0= .349 CRer= .01 1z 8
_THETA=120.0 2+0=_ 40000.5 BSTARs 1028.11 TR= ,327 RBp= 124,74 0= 7,90 TCeCO=z 302 CReps .01 Iz 9 8BR=1068. 94 -
THETAZ120.0 ZeD=  50000.7 BSTAR® 1082,11 TRz .316 BBo= 124.74 €05 7,90 TCe¢CO2 .278 CRwp= .02 [=210 BBR®1121.39
__THETA=120.0 Z#Da 100001.3 ASTARs 1137,56 TR= .300 880= 124.74 CO=_ 7,90 TCeCOz .2%2 CRePz .06 (=11 BBRz1174.36
T THETA=120.0 2Z+Dz 200002.6 BSTARs 1144.13 TRz .296 ABN= 124.74 C0= 7.90 TCeCO= .247 CRePz ,20 1212 BBR=11431.N8
_YHETA=120.0 Z*D= 300003.9 BSTARs 1144.36 TRx ,296 RBOz 124.74 C0= _7.90 TCeCO=z .247 CRwPz 5 BBR=1181.10
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CURVES

INTERSECT AT Axs L24730 Av= 217%91.7333%1
THETAZ105.0 Z¢Ds  517,7 gSTAR=s 131,78 TR= , 179.98 00= 5,37 TCeCOs 2.816 CRep=z =
THETA=105.0 ZeDs  1035,3 3STARs 251,01 TR= 179.98 C0= 5,37 TCeCO= 1.772 CReP= = 2
THETAz105.0 Z+D= 1553.0 ASTAR=  350.7%f TR= ,539 8B80= 179.98 C0=__ 5,37 VTCeCO= 1.163 CRep= = 3
THETA=105.0 Ze0= 2070.6 ASTARs 447.386 TRz 179.98 Co= 8,37 TCeCO= 747 CRwpP= z 4
__THETA=105.,0 2#Dx  2588.3 RSTARx 524,70 TRz .326 eao= 179.98 C0= 5,37 TCeCO= .540 CReP= = 5
THETA=105.0 ZeDs  5176,5 8STARs 792,58 TRz ,230 BBO= 179,08 C0= 5,37 TCeCOz .267 CR#+Ps = 6
_THETAx105.0 ZeDs 10353,0 BSTARs 1012,%5 TR= .202 8R80= 179.98 C0= 5,37 TCeCO0= 186 CRepP= .00 12 7 BBR:1048.87
THETA=z105.0 Ze#Dz 15529,% 3STARs 1181,22 TRz ,.177 RBO= 179.98 C0= 5,37 TCeCO:= .141 CRepz ,01 Iz 8§ BBR:1213,12
THETA=105.0 Z*N= 20706.1 3STARs 1354.45 TRz ,160 BBO= 179.98 C0= 5,37 TCeCO= .112 CR#+P= .0t 1= 9 BBR=1383.18
THETA=105.0 2#D= 25882.6 BSTAR= 1498.76 TRz ,148 BBO= 179,98 CO0= 5,37 TCeCO= .§93 CReP= .02 .0 BBR:1%25.732
__ THETAx109.0 7eDs 51765,1 ASTARs 1858.23 TRs ,119 BBO=z 179.98 C0=z= 5,37 TC#C0= .061 CRep=_ .06 '=11 BBR=1879.39
T THETAx105.0 ZeDs 103530.3 RSTARs 1928.46 TRs ,107 BAO= 179,98 C0= 5,37 TC#CO0s .053 CR#P= ,20 1212 BBR=1947.77
,,,,, CURVES INTERSECT AT Axs 06086 AY= 52889.04994 . .
“TYHETASTOD.D ZéDs - 347.2 §STARE ~ 17331 TRs LBI0 BB0Z T2Z9.A8 TOT 4.43 TCeCh= 2.67%5 TR+p= .00 T= 1 BBR= IT11.52
THETA2100.0 ZeD=x 694.%5 BSTAR: 235,50 TRz ,744 BBO: 229,88 £0= 4,43 TCeCO0= 1.862 CRep= .00 1= 2 BBR= 4n6.47
THETA=100.0 ZeDs  1041,7 BSTARs 346.72 TRe .606 BBO= 220.R8 €0= 4,43 TCeCO= 1.269 CRepz ,00 [= 3 8BR= 486.11
__THETA=z100.0 2eDx  1389,0 ASTAR= 450,79 TR= ,480 8B0= 229.88 CO= 4.43 TCeCO= .871 CReP= .00 Iz 4 BBR= 561,17
THETA=100.0 Z#Ds  1736.2 BSTARs 534,86 TR: .394 BB0N= 229.88 CO= 4,43 TC#CO= .621 CRepz ,00 {= 5 BBA:= 645.78
THETA2100.0 ZeDx  3472,4 3STARz _ 876,24 TRz ,150 RBO0= 220.#48 €0= 4,43 TC~CO=__.168 CRePz ,00 f= 6 98R= 910.74
THETAz100.0 Z+0=  6944,9 BS5TAR: 1196,63 TR= ,113 BBO= 229.88 0= 4,43 TCeCOz ,094 CRep= .00 iz 7 BBR=1222.47
__THETA=100.0 Z#Dz 10417.3 BSTARs 1352.13 TR= .098 8B0= 229.88 0= 4,43 TCeCO= .073 CReP= ,01 !z B BBR=1374.73
THETA=100.0 7eD= 13889.8 ASTAR: 1427,13 TR= .086 BB0= 279.88 CO0= 4,43 TCeCO= .061 CRep= ,01 !z 9 BBR=1446.92
THETA=100.0 Z*0D= 17362.2 RSTAR= 1519.14 TR= ,078 BR0= 229.A8 CO0:= 4,43 TCeG0z .052 CRep= .02 [=10 BBR=1537.10
THETA2100.0 ZeD=z 34/74,4 9STARz 1883,89 TRz ,055 BBO= 229.88 0= 4,43 TCeCO0= .030 CRep= ,06 !'211 BBR=1896.38
CURVES INTERSECT AT aAxs .03947 AY= 28985.09406
THETAz 95.0 Z*d= 174.2 ASTAR= 113.01 TR= .B26 RBO= 326.'1 C0= 2,83 TCeCO= 1.990 CReo= ,00 Iz 1 B8R:= 382.°5
_ THETA:z 95.0 Ze0=  348.4 8STARz 214,92 TR- .746 RBO=  326.11 (0=__2.83 TCeCD= 1.500 CReP= ,00 ix 2 3BR: 458,
THETA: 95,0 Zenz 522.6 BSTARs 316,82 TRz .662 RAO= 326.11 [0: 2,83 TC+COz 1.14% CR+nP= ,00 tz 3 BBR=z 532,75
THETAz 95.0 ZeD= 696.8 BSTARs 418,72 Ta- .616 BBO= 326.11 CO: 2,83 TC#CO0= .916 CReP= .00 Iz 4 9BR= 619.43
THETAz 95.0 ZeD= 871.0 BSTARs 620,62 TRz ,517 RNz 326.'1 C0= 2,R3 TCeCO= .691 CRepP= .00 Tz 5 BBR= 689.19
THETAz 95.0 2eDz  1741.9 BSTAR: 805,78 TRz .175 BB0D= 324.11 0z 2,83 TC«CO= .187 CReP=z ,00 Tz 6 BBR: Bs2.98
THETA= 95.0 ZeNDz  3483,8 BSTARz 1134,37 TR= ,027 RBO= 3I26.11 0= 2,83 TCeCO= 021 CRep= ,00 1z 7 B3BR=1143.72
_THETAz 95.0 2eD= _5225,8 ASTAR= 1340.49 TR= .017 BP0= 326.11 C0=_ 2,83 TCeCO0=_ .012 CRePz .01 [= 8 BBR=1346.13
THETAZ 95.0 Zé0= ~ 6967.7 8STARs 1485.07 TRz .016 8R0=  374.11 CO0= 2.R3 TCeC0= .010 CReP= .01 1= 9 BBR=1490,32
CURVES INTERSECT AT Axz ,01044 AY= 6506.93054 o
AZIMUTH OF PATH 9F SIGHT wiT<4 RES2ECT TO SUN 1S 45 DFGRFES T
__ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS =z 0 ALTITUDE = 605880 CONTRAST 1S PISITIVE
T ZENITH OF PAYH OF SIGHT = 185 DISTANCE 7O TARGET AXIS = 181733 ALTITUDE = 67A055 CONTRAST IS PISTTIVE
ZENITH OF PATH OF SIGHT = 150 DISTANCE T0 TARGET AXIS = 311462 ALTITUDE = 539856 CONTRAST Iy POSITIVE
ZENITH OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 1398393 ALTITUNF = 398418 CONTRAST 1S PISITIVE
__ZENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGET AXIS = 376853 ALTITUDF = 217592 CONTRAST IS POSITIVE
T ZENTTH OF PATH OF SIGNT & 105 DISTANCE TO TARGET AxiS = 197360 ALTITUDE = 57889 CONTRAST Js PISITIVE
ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS = 153043 ALTITUDE = 26985 CONTRAST IS P)JSITIvE
ZENITH OF PAYH OF SIGHT = 95 DISTANCE TO TARGET AXI[S = 74406 ALTITUDE = 6507 CONTRAST IS ®38t1TTve 7
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AZIMUTH OF PATH OF S1GMY AITH RESPECT TO.SUN IS

THETA=180.0 Ze*DNs

THETA=z180.0 293 .

THETA=180.0 7¢D=
THETA=180.0 Z¢0=
THETA=180.0 Z¢D=
THETA=180.0 Z%D=
THETA2180.0 Ze0=

_.JHETA=z180,0 Z+Ds 60000.0 BSTARs 955,11 TR= ,528 RRAGZ

2000.0 3STARe
4000,0 RSTAR:
6000.0 ASTARS
8000.,0 3STAR®
10000.0 ASTARS
20000,0 RASTAR®
40000.0 BSTAR=

131.71 TRz 762 RBO3

..220,81 TRz ,646 BBOs 197,80 CO=

273,01 TRs
318.01 TRz
380,31 TR=
533.81 TR=
846,31 TRz

.630 BBO=
.623 B880°
.614 ABO=
.580 AB80=
.543 BB0*

90 DEGREES

197.80 CO=

197,80 Co=

197.80 CQ=__

197.80 CQs
197.80 CQ=
197.80 CoO=

4,95 TCeCOx 2.639 CReP=

o0 1= 1 BBR= 282.42

4,95 TCeCO= 1,833 CReP=z_ ,00 1= 2 PBR=z 348.55
4,95 TCeCO= 1.851 CReP= ,00 Iz 3 BBR:z 397,48
.4.95 1CeCOx 1,382 CRep=_  ,00_ .12 4 3BR= 441.33
4,95 TCeCO= 1,247 CRePz ,N0 12z 5 BBR= 4R1.74
4,95 TCeCO= .849 CRep= _,00 It 6 BARz A6B8,33
4.95 TCeCO= 357 CRepz ,00 1= 7 BBR=z 953,46

.-197.80 CO0z 4.95 TCeCO: .4R3 CRepz .01 Iz 8 ABR:=1069,41

THETA=1B0.0 ZeD= 80000,.0 BSTARs 980,26 TR= ,522 BBO= 197.80 CO0= 4,95 TCeCO=: .472 CRePz ,01 !z 9 BBR=10A83.59
THETA=180,0 ZsDs 100000,0 RASTARs  987.97 TR= ,519 BBO= 197.80 CA:x . _4,9% 1CeCOxr .466 CRepx 02 !=10 3BR=1000.70 ___
THETA=180.0 Z+*Ds 200000.0 BSTARs 99%.77 TRs .516 ABOT 197,80 CO0x 4,95 TCeCOx .460 CRepz ,0N6 I=z11 BBR=1097.30
THETA=180.0 ZeNx 400000,0 RSTARs 996,05 TR: ,516 BBD= 197.80 (0= 4,95 TCeCO=x . 460 CRepz ,20 112 BBR=1008,12
THETAz180.0 Z+Dz 600000.0 ASTARs 996,05 TRz ,516 BBN= 197.A0 COs 4.95 TCeCOz .460 CRePz .45 [213 9BRx1098.17
_THETA=180,0 Z*D= _800000.0 ASTAR= 996.05 TRz ,516 BB0= 197,80 C0=z 4,95 TCeCOx .460 CH#P:x ,79 [=14 BBR=1098.17
CURVES [NTERSECT AT Axs .45990 Avs  605879.5%5873
_ THETA=z165.0 7+D= 1931.8 BSTARs 131,12 TRz ,756¢ 8803 187,13 CQ= 4,40 TCeCO= 2.282 CRepz .00 i= 1 BBR= 272.46
THETA2165.0 Z+Nz  3863.6 BSTARs 220,03 TR: ,640 RBO0* 1A7.11 C0= 4.40 TCeCOs 1.549 CRepz .00 Iz 2 BBR= 339.72
THETA=165.0 Ze+0s  5795,4 BSTAR: 270,2% TR= ,622 AB0= 31A7.1% CQ= 4,40 YCeCQx 1.324 CRepz ,00 1z 3 BBR= 386,47
THETA=z165.0 2eN=  7727.2 BSTARs 319,65 TRx ,615 BBO= 187,11 €0z 4,40 TCeCOz 1.164 CReP3 .00 [x 4 BBR= 434,76
THETA2165.0 2¢Dx  9659.0 RSTARs _339.%9 TR= ,607 ABN= 487,11 CQ= 4,40 TCeCO= 3.0%% CRep= .00 ix 5 BORx 473,79
THETAZ16%.0 Z+D= 19318.0 BSTARs 522,27 YRs ,572 pRO* 1A7.11 0= 4,40 TCeCO: .748 CRep= ,00 Iz 6 @BR= 629.°6
_ THETAz165.0 7*03_ 38636.1 ASTARs 774,84 TRz ,535 QB0= {87.11 COs 4.40 TCeCOx .%03 CRepz ,0f Iz 7 BOR= 874.94
THETA2165.0 Z+Ds 57954.1 ASTARs 881,78 TR ,520 BB0= 187.11 COx 4,40 TCeCOz .437 CRePs
THETA2165.Q ZeD= 77272.2 BSTARs 901,93 TRz 513 98O0z 187.t4 CQ* 4,40 TCeCOs _.423 CRePx |
THETA2165.0 Z*Nx 96590.2 RSTAR: 909.44 TR= ,510 RABO= 187,11 COx 4,40 TCeCOx .417 CRep=
THETA3165.0 Z¢D= 193180,5 ASTAR: 917,37 TR: ,506 BBO= 187.11 CQ= 4,40 TCeCOx .412 CRepz .06 1
THETAz165.0 Z+D= 386360.9 3STARs 917.70 YRx ,506 ABO= 187.'1 COx 4,4n TCeCOx .411 CReP= .20 (=212 BBR=1012.42
THETA2165,0 Z+D=_579541.4 QSTARs 917,70 TR= .506 B0= 187.1%1 Cf= 4,40 ¥CeCO= .411 CRePxz ,45 [2]3 BBR:=1012.42
CURVES [NTERSECT AT Axs L41135  Ayz  549324.41%15
 THETA=150.0 Ze0s  1732.1 95TARe 132,6% TR:= ,761 AB0= 184.73 COt 4.11_7TCeCO= 2.136 CRePs .00 Iz 1 BBRz 273.29
THETAx150.0 2¢Dx  3464.1 BSTARs 236,65 TRz ,627 RB0= 184./3 CO= 4,11 TC#CO= 1.352 CRePz ,00 Iz 2 3BR: 352.50
THETA=150.0 ZeDs  5196.2 ASTARs 290.40 TR= ,599 ABO= 184.73 €0z 4,11 TCeCO=z 1,135 CRepz ,00 I= 3 3BR= 401.24
THETA=150.0 Z+0s 6928.2 ASTAR: 319.68 TR= .592 RBN= 1R4.73 COx 4,11 TCeCO=z 1.049 CRePx .00 Iz 4 BBR= 429.n8
THETAx150.0 ZeD=r  8660.3 ASTAR: 371,26 TR: ,586 RBOT 184.73 COsx 4,11 TCeCO= .928 CRePz ,00 Iz 5 BOR:= 479.47
THETA=z150.0 2%0% 17320.6 BSTAR: $14.36 TR= .548 RBO= 184.73 0= 4.11 TCeCO: .676 CRepz .00 Iz 6 BBR= 615.42
_ THETA=150.0 7*ND= 34641.2 BSTARs 740,00 YR= ,509 BBOs 184,73 COx_ 4,11 TCeCOx .464 CRerz .01 [= 7 BBR-= 834,95
THETA=150.0 2eN= 51961.8 BSTAR: ©51.22 TRs . 491 RB0=z 184.73 CO* 4,11 TCeCO= ,396 CRePr ,N1 I= B BBR= 941.35
THETA=150.0 Z*h= 69282.4 BSTARz: A8%.93 TRz ,483 BBO0= 184.73 0= 4,11 TCeCOs .376 CRepz ,01 Iz 9 BBR:= 975.17
THETA=150.0 Z*Dx 86603.0 ASTAR® 894.59 TRs ,479 ABO= 184,73 CO0:z 4,11 TCeCOx .370 CRepz ,02 (=10 BBR= 983.76
THETAz150.0 Z+Ds 173206,0 BSTARs 904,95 TRz ,474 880z 184.73 CO0x 4,11 TCeCOz .363 CRepx ,06 Iz11 BBR: 992,52
THETA=150.0 ZeDs 346411.9 BSTARs 905.%6 TRz ,474¢ BBO: 1R4./3 CO0s - 4,11 TCeCOx ,362 CRepz .20 1212 BBR:z 993,77
__THETA=150.0 2¢0= 519617.9 BSYARs 905.56 TRz ,474 8B02 184.73 COz 4,11 TCeCO:z 362 CRepPz ,45 [z13 BBR= 993,17
CURVES INTERSECT AT Ayx= .36240 AYT  457314.77164
__THETA=135.0 2Nz 1414.2 BSTARe_ 119.63 TRz ,757 8B0= 188.30 C0= 3.95 FCeCOz 2,149 CRepz ,00 12 1 8BR= 262.12
THETAz135.0 ZeD=  2828.5 BSTARs 220.65 TR= ,606 B0 188.30 CO0= 3.9% TCeCOs 1.347 CRepz ,00 Iz 2 BBR= 334.7%1
THETAz135.0 ZeDz  4242,7 QSTARs 288,27 TRz ,556 AB0= 188,30 (0= 3,9% TCeCOs 1.054 CRePz ,00 I= 3 BBRz 303,172
THETA2135.0 Z#N=  5656,9 8STARs 335,72 TRz ,544 RBN= 188.30 CO0= 3,95 TCeCO3 .924 CRePz .00 Ix 4 BBR= 438.21
THETA=135.0 Zeh=  7071,1 9STARs 376,12 TRx ,539 gB0= 188.30 C0= 3.95 TCeCO= .840 CReP2 .00 Iz 5 BBR=: 477,54
THETA=135.0 Z#d= 14142,3 3STAR: 811,12 TRs ,502 BBO= 18A.3%0 COz 3.9% TCeCOr .617 CRepz .00 1= 6 BBR:= 605,57
THETAZ135.0 ZeD= 282B4,5 9STARs 736.78 TR: 459 BB0= 1AR.30 0= 3.95 TCeCO=_ .435 CRerz ,01 [z 7 BBR= 823.26
THETAz135.0 7#0)z 42426.8 3STARs 847,49 TRz ,438 BBO= 1BR.30 CO0= 3,05 TCeCOz .343 CRePzx ,01 iz 9 BBRz 949.39
THETA=135.0 2#D= 56569,0 9STARz 934,76 TRx ,426 RBO= 3188.3%0 C0z 3.9%5 TCeCOs ,312 CRePzx .03 I3z 9 BBR:=1014.94
THETA=135.0 2e0Ds  70711.3 9STARs 055,23 TR: ,420 880> 18A.30 CO0z 3,05 TCeCOz .302 CRePzx ,02 !s10 BBR:1034.23
THETA=135.0 2+)= 141422.5 9STARs 972,11 TRz ,41f AB0= 188.30 0= 3,9% TCeCO:z .291 CRepPr .06 Izjl BBR=1049.49
THETAZ135.0 Ze¢Dz 282845.0 9STARs 973,84 TRz 410 AB0N= 188.%0 CO0s 3,95 TCeCO= .200 CRePz ,20 [212 BBR=1051.06
_ THETA=135.0 2Nz 424267.5 BSTAR® 973.85 TRx ,440 BBO* _188.30 €0z 3,9% TCeCO= .290 CRepPs ,45 (=313 PBR=1051.07
CURVES INTERSECT AT Axs .29089 Av:  $32%27.551729
__ THETA=120.0 Z*D=  1000.0 ASTARs 109.21 TR: .783 BB0= 188.30 €Oz 3.92 TCeCOx 2.252 CRePx ,00 12 1 BBR:= 256.38
THETAz120.0 ZeD=  2000.0 BSTAR: 214.51 TRe 593 BBO* 1B8.30 0= 3.92 TCeCO= 1.342 CRepPs .00 Iz 2 8BR:= 326.11
THETA2120.0 Z*D=  3000,0 BSTARs 303,61 TR= ,%03 8B0= 188,30 CO0=x_ 3,92 TCeCO= .933 CRepz .00 Ix 3 BBR: 398.36
THETA3120.0 2eD= 4000.1 9STAR® 374,71 TR: , 464 880 188.30 CO* 3.92 TCeCO= .737 CRePz ,00 [+ & 8BR= 4si.47
_ THETA=120.0 Z+D=x  5000.1 3STARs 426.91 TR:x ,44% BBO* 488,30 0z 3,92 TCeCO= .644 CRepPz .00 [2 5 BBR= 510.74
THETAR120.0 ZoNz™ "1U0U0.1 B8TARa 878,31 TRs 417 alo= 1AR. 30 CO0« 3,92 TCoCOs  .470 CRepPs 00 I= 6 @BR: 654.83
THETA=z120.0 Z+D= 20000.3 BSTARs 796,82 TRx ,370 ARO= 18A.30 CO0= 3,92 TCeCAx .315 CRePx .01 Iz 7 BBRz 866.45
THETA=130.0 Z+D=  30000.4 BSTARs ©92.12 TRs 344 8B0= 168.30 COs 3,97 TCeCO= .240 CRePz .01 I= 8 BBR=1056.34
___JHETAz120.0 ZeDs 40000.5 BSTAR® 1118.12 TRx .327 §B0= 1BB8.30 CD= 3,92 TCeCOs .205 CRepz .01 1= 9 8BR=1179.74
THETAET20.0 240« SU000.7 8STARs £193.71 YRV S1¢ OR0= "188.30 Cds 3,92 YCoCO= . {8€ CRwpra 02 Ts10 BBR:1253731
___THETA=120.0 ZeN=x 100001.3 ASTARs 1255,78 TR= ,300 RB03 188.30 COx 3.92 TCeCO= .167 CR#Pz  ,06 1311 @BR=1322.22
THEYA=120.0 Z¢D= 200002, 8 ASTARs {77309 YRi 294 BHNT 1868.%0 CO= 3,97 YCeCOz ~.16% TRep3 20 7312 BBW:=1378.47
) _CURVES [NTERSECT AT Axs «16534 Ay 173534.67178
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CCTRETASIUS.O 2OV
THETAZ105.0

S17.7 WSYARSE {US 6V TRE [BUE HBUL CZON 1B TOT O ILSA VCATOE Z.UAY CRePd 00 VE L EBWE 2673

ZeDx  1035.3 ASTAR: 199,72 TRs ,687 RBO=  200.18 C0= 3,54 1CeCO= 1.444 CReds .00 1= 2 BBR= 337.27
THETA=10%5.0 ZeNs  1553,.0 BSTARs 786,38 TR= .539 BB0= 200.18 C0s 3.54 TCeCO= .968 CRwoz ,00 1= 3 BBR= 394.19
THETA=105.0 Z*Dx  2070.6 8STARs_ _370,.8%f TRz ,402 RA0N= 200,18 0= 3.54 TCeCOz .631 CRePz .00 1= 4

TTUIHETYAZ10%.0 ZeDa T 2588, 3 BSTARe 441,16 TRz 326 ABO= 200.18 CO0c 3.54 TCeCOz .456 CRaP=  ,00 Iz 5
THETA=105.0 ZeD= 5176.5 BSTAR® 691,20 TR= .230 8R0= 200.18 CO0= 3,54 ICeCO= .221 CReP= ,00 Iz 6
TUTHETATI05.0 7D 103536 8STARe 921,26 TR= (202 RB0¥ 200,18 €0F 3,54 TCeCO= .149 CRepzx 00 1= 7
THETA=105.0 Z*D3  15529.5 BSTARs 1069.41 TRs ,177 880=  200.18 CO0= 3.%4 TCeCO= .114 CRepz ,01 Iz 8 BBR=1104.38
T THETA=105.0 Z%Ds 20706.1 B8STARw 17207.90 TR= .160 BBO= 200,18 C0= 3,54 TC+C0=z .091 CR#»pz .01 Iz 9 BBR=1239.3¢
THETAZ105.0 2¢Ds  25882.6 ASTARs 1333,%9 TRz .148 BBA0= 200.18 CO0* 3,54 1CeCOs ,077 CR#Ps .02 1=10 BBR=1363.12
TTHETAR105.0 ZeDs 517881 B3TARs 1640, 84 TR= 119 BBO= 200.18 COF 3.54 TCeCOs .051 CRe#bz 06 (211 BBR=1664.40
CURVES INTERSECT AT Ays .05332 AY= 49005.40761

TTUYHETR=100.0 29D T 3AT. T USTARes  1%3.31 YR3 (619 WBG3T 229.88 To= 2, E
_ THETA=100.0 ZeD= 694.5 3STARs 235.50 TR ,744 ABO: 229.88 C0= 2.93 TCeCOz 1.231 CRepx .00 Iz 2 BBR= 406.47
THETA=100.0 ZeDa ~1037.7 BSTARe 341,84 YRx ,606 BB0= 279.88 CO= 2.93 TceCOx .848 CRe®z .00 13 3 B8W= 481,33
_ THETA=100.0 ZeD=  1389.0 ASTARs 405.28 TR= ,480 880= 279.88 (0= 2,93 TCeCO0=z .627 CRepz .00 Ix. 4 8BR= 515.56
T THETAz100.0 2#ns  1736.2 BSTARs 468,72 TR= .394 BBO: 229.88 C0= 2,93 TCeCOz .474 CR+P= ,00 iz 3 BBR= 559,22
~ THETA=100.0 ZeDx  3472.4 BASTARs 722.%6 TRx .150 AB0= 270.88 C0s 2.93 TCeCOx .133 CRepz ,00 Iz 6 BBR= 757.74
THETA2100.0 2eNx = 6944.9 BSTARs 1060.14 TR= .113 BB0= 229.48 0= 2,93 TCeCOs .070 CRepz ,00 = 7 BBR=1086.18
THETAZ100.0 Z%D= 10417.3 RSTARs 1165,38 TR: ,098 BA0= 229.88 C0= 2,93 TCeCO: .056 CRep=z .01 [z 8 BBR=11A7.38
THETAz100.0 Z*Dx 13889.8 3STARs 12%59,13 TRz ,086 BA0= 279,88 [0z 2,93 TCeCOc .045 CRwPz ,01 [z 9 BBR=1278.92
 THETA=100.0 ZeDz 17362.2 9STARs 1337.14 TRz .078 BB0= 229,88 C0s 2,93 TCeCO:z .038 CReps ,02 1210 BBR=1375.10
THETA=100.0 2eDx  34724.4 3STAR= 1721.89 TR= ,055 8B0= 279.A8 C0= 2.93 TCeCO= .021 CReP= ,06 (=11 98R=1734.58
GURVES INTERSECT AT Axs . . .03208  AY: 23808.901959
THETA= 95.0 Z#Ds= 174.2 ASTARs 104.39 TRa ,826 BB0= 275.02 C0= 2,26 TCeCO=z 1.549 CRepxz .00 }z 1 BBR= J31.45
THETAs 95.0 2eD= 348,4 RSTARS. 197.67 TR= 746 BBO= 275,72 CQ= 2,26 TCeC0= 1.152 CReps .00 [z 2 BBR=z 402.34
THETA: 95,0 ZeD= 522.6 BSTAR® 290.95 TRx ,662 BB0=z 275.02 0= 2,26 TCeCO= .871 CRepz ,00 I: 3 BBR= 473.76
THETA= 95.0 ZeNs 696,8 BSTAR=_ _394.23 TR= ,616 BBQ= 275.92 CQ= 2,26 1CeC0z .92 CRePz__ .00 Iz 4 PBR= 553.56
THETAz 95.0 ZeD= 871.0 BSTARs 477,51 TR= .517 BRO= 275.02 0= 2,26 TCeCO= .519 CRepx ,00 Iz 3 BBR= 619.57
_ _IMETA= 95.0 Ze0= _ 1741.9 BSTARe 705,53 YR= ,17% 8@0= 275,72 CPp= 2,26 VCeCOs 144 CRepP= .00 (= 6 BBR= 753.%9
THETA: 95.0 Z#0s  3483.8 RSTARs 034,37 TRz .027 BRN= 275.02 C0= 2,26 TC+CO0= .017 CRep= ,00 Iz 7 BBR= 961.%6
THETA: 95.0 Z+Ds  5225.8 ASTARe 1096.33 TRz 017 BO0= 275,02 C0= 2.26 TCeCO= 010 W01 12 8 BRR=1101,99
THETAz 95.0 ZeD=  6967.7 8STARs 1198.66 TRz .016 ABOD= 275.02 CO0= 2,26 TC#CO= .008 CRep= ,01 Tz 9 BBR=21193.78
o GURYES INTERSECY AT Ays L00918 Ays 5965.141%9
AZIMUTH OF PATH OF SIGHT WIT4 RESPECT TO SUN 1S 90 D<GREES 777
ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS = 0 ALTITUDE = 605880 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGMT = 165 DISTANCE TO TARGET Ax1S = 147230 AUTITUDE = 549374 CONTRAST TS #ISTTIVE
ZENITH OF PATH OF SIGHT = 130 DISTANCE TO TARGET AX1S = 264011 ALTITUDE = 457315 CONTRASY IS POSITIVE
ZENITH OF PATH OF SIGHT = 135 DISTANCE 7O TARGET AXIS = 332501 ALTITUDE = 332523 'CONTRAST IS B3STTIVE
ZENITH OF PATH OF SIGHT = NCE TO TARGET AXIS = 300549 ALTITUDE = 173535 CONTRAST IS POSITVIVE
ZENITH OF PATW OF SIGHT = in% DISTANCE TO TARGET AXIS = 182868 ALTITUDE = 49005 ConfRAST T8 BISTTIVE
ZENITH OF PATH OF SIGHT = 100 DISTANCE TO TARGET AXIS 2 135024 ALTITUDE = 25808 CONTRAST IS PISITIVE .
ZENITH OF PATH OF SIGHT = 95 DISTANCE TO TARGET AXIS = 68209 ALTITUDE = 5968 CONTRAST IS POSTTIVE
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AZIMUTH OF PATH OF SIGHT 4]TH RESPEFT TO SuN 1S 135 EGREES

THETA=180.0 Z*N= 10000.0 8STARz 360.31 TRz ,614 BBO= 197.R0 CO0=x 4,95 TCeCO= 1.247 CRer=z ,00
THETA=180.0 ZeD= 20000.0 BSTARs 53,81 TRz ,580 BBO= 197.80 CO0= 4,95 TCeC0= .849 CR+Pz= ,00
THETA=180.0 7#Da 40000.0 RSTAR: 846,31 TRz ,543 RBN= 197.80 C0= 4,95 TC+*C0= .557 CReP= .00
_THETA=1R0.0 Z#D= 60000.0 ASTARs 955,11 TR= .528 RA0= 197.80 C0= 4,95 TCeCO= ,4R3 CRep=_  .N1 8 BBR:1049.41
THETA=180.0 2%D= 80000.0 RSTARs 980,26 TR= RRQ= 197.80 0= 4,95 TC«CO= .472 CRsP= .01 = 9 BBR=1083.59
THETA=180.0 ZeD= 100000.0 B8STAR= 087,97 BRO= 197.80 C0= 4,95 TCeCO= .466 CRwp=z ,02 1210 BBR=1000.70 _
THETA=180.0 7Nz 200000.0 RSTARx 995,77 RRN=  197.80 C0= 4,95 TC#CO=z ,460 CRe+P=z .06 J=11 BBR=1097.30
THETA=180.0 Z*D=x 400000.0 BSTAR® 996,05 ABN=  197.80 C0= 4,95 TCeCO= .460 CRepz ,20 1=12 BBR=1098.17

THETA=180.0 Z#N= 600000.0 RSTAR: 996.05 BBz 197.80 CO= 4.95 TCeCO= .460 CRwPz ,45 [=13 BBR=1098.17

5 BBR:z 481.74
5 BBRz 66B8.53
+ 7 BBR= 953,56

THETAz180.0 2%z  2000.0 ASTAR= 131,71 TRz ,.762 RBAZ 197.80 CO0= 4,95 TreCO0s 2.639 CRepx ,00 (= 1 BBR= 282.42
THETA=180.0 2¢D=  4000.0 RSTAR: 220, 51 R ARN= 197 .80 0= 4.95 TCeCO= 1.813 CRe+pP= .00 = 2 BBR= 348.43
THETAz180.0 Z#N=  6000.0 9STAR=z 273,01 TR " gR0= 197.80 CO0= 4.95 YCeCO0= 1.551 CReP= ,00 1= 3 BBR= 397.58
THETA=1R0.0 Z*0=  B000.0 BSTAR= 318,01 TR: §BO= 197.R0 CO= 4,95 TCeCO= 1.382 CRep= .00 [z 4 BBR= 441.33

THETA=180.0 Z#D= 800000.0 BSTARx 996.05 .51 RBY= 197.80 CO:= 4,95 TCeCO= .460 CRepz ,79 l=14 BBR=1098.17
CURVES INTERSECT AT Axs= ’ T.45990 AY=  608870.55823 o e
THETA=165.0 Z+#D®  1931.8 BSTAR= 131,86 TRz .756 RR0= 198.99 0= 4,43 TCeCOz 2.207 CReP= .00 1= 1 BBR= 302.179

TRETAZ165.0 Z%D=  3863.6 BSTARa 239 18 TR= .640 8B0= 198.99 (0= 4,43 TC#CO= 1.540 CRePz= ,00 [z 2 BBR= 366.46
THETA=z165.0 Z*N=  5795.4 BSTAR=s 296,10 TR= ,622 RAN= 19R.99 CO= 4,43 TC*CO= 1.30n7 CR+P= ,00
YHETAZ165.0 Z#D=" 7727,.2 B3TAR=s 333,80 TR= ,615 ABD= '194.99 ﬁo-'"i"is TCwCO0z 1.190 CReP= ,00
THETAz165.0 Z#D2  9659.0 ASTARa 379,66 TRz ,607 BBO= 198.99 £0= 4,43 TCeCO= 1.069 CRep= ,00 Iz
THETAZ165.0 2#N2 193180 B3TAR=s 549,07 TR= ,572 BBA= {9R.99 CO0= 4,43 TCeChH= | =7 .00 126 BBR="6R2.486
THETA=165.0 Z«Nz  38636.1 RSTARz 820.74 TR= ,535 BBO0= 198.99 CO0= 4,43 TCeCO= .509 cw-p- ,00 = 7 BBR= 927.17
YHETA=185.0 7#0= 57954,1 BSTAR=s 030,01 TR= .520 BBO= 19R.99 (0= 4.43 TC+CO= .444 CRep= ,0f Iz 8 BBR=1033.40
THETA=165.0 Z#Dx 77272,2 BSTARs 951,22 TR= .513 8B0= 198.99 (0= 4,43 TCeCOz .430 CRepz ,01 Iz 9 BBR=1053.31
"YHETA=z165,0 Zent 945970,2 BSTARz  939.1% TR= .510 RBN= 198.99 Cb= i”iS”TE-co: _424 CRePz 02 T=10 BBR=1040.39
THETA=165.0 Z*Nx 193180.5 BSTAR® 987,5t TR= .506 ABO= 198.99 CO= 4,43 TCeCO= .418 CReP= ,06 I=11 BBR=1068,27
THETA=16%.0 Z¢D=x IB83I80.9 ASTAR: 967,86 TR= .506 RBN= 198,99 CO0= 4,43 TCeCO= '.'418 CRePz 20 (=12 BBR=1048,359
THETA=165.0 ZeNDe 579541,4 BSTAR: 957,86 TRz .506 RBD= 198.99 CO= 4,43 TCeCO: .418 CRepPz ,45 (=13 BBR=1068.59

CURVES INTERSECT AT axs T 41786 AYE 554447.25531

1 BBR= 349.18
2 BOR:- 423.46
3 B8Rz 473,39
4 98R= 505,35
5 g8R: 546.75
6 BBR= 736.933
7 8BR= 980.17
8 BBR=1101.41
9 BBR=1137.11

THETA3150.0 ZeN= 1732.1 BSTARs 176,43 TR: .761 RBN= 276.91 CO= 3,58 TCeCO= 1.772 CRepPz ,0

0
THETA=150.0 ZeD= 3464.1 BSTAR: 281,36 TR= ,627 RBO= 226.91 C0= JI,5R TCeCO= 1.2n3 CReP= ,00
THETA=2150.0 ZeD= 5196.2 BSTAR® 338.n8 TRz .599 BBN= 224.91 CO0= 3,58 TCeCO0= 1.027 CRepPz (0
THETAZ150.0 Z*Ds 6928.2 RSTAR: 370.98 TR= .592 RB0= 226.91 CO0= 3,58 TCeCfz .952 CRepx ,090
THETA=150.0 ZeD= 8660,3 BSTAR® 413.83 TR= ,586 RBO: 226.91 r0= 3,58 TCeCO0= .871 CRep= ,00
THETA=150.0 ZeD= 17320.6 BSTAR: 612.55 TR= .548 RAD= 226.91 CO0= 3,58 TCeC0= .604 CRePz ,00
THETA2150.0 Z¢N= 34641.2 BSTARs B%84.65 TR= .509 BRO= 2726.91 (0= 3.58 TCeCO= .422 CReP:= .00

THETAx150.0 Z*D= 51961.8 RSTARs 990,17 TRz ,491 BB0= 276.91 0= 3,5R TCeCOz .362 CRe«P= 01
 THETA=150.0 ZeN= 69282.4 BSTARs 1027.49 TR= ,483 RBO: 22A.91 £0= 3.58 TCeCO= .345 CRePz 01
THETA=150.0 ZeNz 86603,0 BSTAR: {037.55 TRz .479 BAO0= 226.91 CO= 3,58 TCeCO= .340 CR#pz ,02 1=10 8BR=1146.73
THETA2150.0 Z#N= 173206.0 BSTAR: 1049,60 TR= .474 BBO: 276.91 n0z 3,58 TCeCO=z .333 CReP= ,06 1=11 BBR=1157.15
THETA=150.0 ?#D= 346411,9 ASTAR=x 1050.30 TRz .474 RB0: 226.91 CO0= 3,58 TC#CO= .332 CR+P= .20 1=12 BBR=1157.79

_ THETA=150.0 7*Dx 519617.9 RSTARx 1050.31 TR= .474 BBO= 226.91 0= 3,58 TCeCOs .332 CRepz ,45 1=13 38R=1157,90
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CURVES INTERSECT AT Axs 33247 AY= 434918.58942

THETAz135.0 2¢Dx  1414,2 BSTAR® 173,18 TR= .757 ARBO= 232.85 C0= 3,41 TCeCO= 1.721 CRe0=  ,00 Iz_1 BBR= 349.38

THETA®135.0 ZeN= ~ 2828.5 ASTARs 283,19 TR: ,606 RBO= 232.88 C0= 3.41 TC+CO= 1.135 CRep= ,00 13 2 B3BA= 424,54
THETA2135.0 7eDs  4242,7 BSTARs 357,13 TRz ,556 BBO0= 232.8% CO0= 3,41 TC*CO= .909 CRwp= ,00 1= 3 8BR= 486.47
THETA®135,0 7+Dz  5656.9 BSTAR® 399,08 TR= .544 RBO= 232,85 (0= 3,41 TCeCO= .823 CReP= .00 1= 4 BBR= 525.82
THETA=135.0 Ze)=  7071,1 BSTAR3s 432,50 TR= ,539 BBN= 232,85 Q= 3,41 TCwCO= 767 CRepz .00 1=z 5 BBR= 557,92  ___
THETA=135.0 ZeD= 14147.3 BSTAR=: 612.79 TR= ,502 BRO= 232.88 C0= 3,41 TCeCO= .546 CRePz= .00 [z 6 BBR=z 779.59

~ THETA=2135.0 7eN= 28284,.5 ASTAR: 997,97 TRz ,459 RBO= 232,35 C0: 3,41 TCeCDz 333 CRep=  ,00 ]= 7 BBR=1094.931
THETAz135.0 ZeN=z 42426.8 ASTAR: 1205,14 TR:= ,438 880= 232.85 €0z 3.41 TCeCO= .266 CR+P= .01 [z B8 BBR=1307.03
THETA=135.0 Z#N= 56569.0 ASTARs 1321,50 TR= ,426 RBO= 232.8% (0= 3,41 TCeCO0z= .238 CR+ez ,01 [z 7 BBR=1420,.%54
THETA£135.0 2eD= 70711.3 BSTARs 1354,67 TR:= ,420 BR0: 232.85 CO0= 3.41 TCeCOz 230 CReP= ,02 1=10 BBR=1452,36
THETA=135.0 Z*N= 141422.5 8STAR: 1378,.48 TR= .411 BRO0= 232.85 (0= 3,41 TC*CO0= .222 CReP= ,06_ Tz11l BBR=1474.38

THETA=135.0 2e¢D= 282845,0 ASTARs 1391.14 TR= ,410 BB0= 232.95 C0= 3,41 ¥CeCO= .221 CR#P= ,20 =12 BBR=1476.63
THETA=z135.0 7=z 424267,5 9STARs 1381.17 TR= ,410 BB0= 232.85 (0= 3,41 TCeCO= _,.221 CRepz ,45 =13 BBR=1476.%5

CURVES INTERSECT AT Ax= .22072 AY= 29241Q,76497

__ THETA=z120.0 Z*ND=  1000,0 BSTARs 134,41 TR= .783 RRp= 229.88 CAz 3,52 VCeCNz 2.016 CR+P= .00
THETA=120.0 Z*D=  2000,0 QSTARs 264,91 TRz ,593 BB0= 229.88 C0:z 3,52 TCeCO= 1.196 CReP= ,00
THETA=120.0 ZeDz  3000.0 BSTARs 357,61 TR= .503 RR0= 229.R88 CO= 3,57 TC#CO= 861 CRe«P= ,00
THETAZ120.0 Z*D=  4000.1 B8STARs 426,91 TR= .461 8BN= 229.88 0= 3.52 TC#CO= .700
THETA=120,0 2*N=  5000.1 RSTAR: 493,61 TR= ,445 RBO= 229.88 0= 3,52 TCeCO= .615
THETA=120.0 Z+D=  10000,1 BSTAR= 635.72 TR= ,417 BB0= 229.8A C0= 3,52 TCeCOz .461
__THETA=120.0 Z*N=  20000.3 BSTAR= 906.62 TR= ,371 229.88 0= 3,52 TC#CO0= ,302
THETA=120.0 2*ND=z  30000.4 RASTARs 1109.12 TRz ,344 229.88 C0= 3,52 TCeCO= .234
THETA=120.0 Z*N= 40000.5 BSTAR= 1235.11 TR= ,327 @B0= 229.88 C0= 3,52 TCeCO= .202

B8BR= 991.53
8 BBR=1188.13
,,,,, 1= 9 BBR=1310,34

THETA=120.0 Z¢D= 50000.7 BSTAR= 1307.11 TR= .316 BB0= 229.88 C0= 3.52 TCeCO0= .1B6 CR+P=  ,02 1210 8BR=1379.97
THETA=120.0 Z¢D= 100001,3 BSTARs 1375.68 TR= ,300 BBn= 229.88 C0= 3,52 TCeCO=_ .168 CRepP=z .06 1=11 BBR=1444.58

!
[
[=
1
!
1
1
I

THETA=120.0 Z#D= 200002,.6 BSTAR: 1383.63 TRz .296 BRO= 229.88 0= 3.5? TReCo= 165 CHep= .20 1212 BBR=1451.73

CURVES INTERSECT AT Axs i 116594  Ayv= 173947.02178
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THETAc105.0 ZeDx 517,77 BSTARs  147.65 TR= 808 B8H0= 260.{Y €0z ~F,1{ TCeCO= 1,730 CRwp: G0 1= 1 BBR: I77 75
_ _THETA=105.0 2#Ds  1035.3 BSTARe 318.53 TR= .887 880> 260.17 CO= 3,11 TCeCOs §.118 CR+P3 .08 I=
THETA£105.0 Zens  1553,0 BSTAR= 392,14 TRz ,530 BB0= 260.17 C0= 3,11 TC*CO= .819 CRep=z .00 1=
THETA=105.0 ZzeD=  2070.6 BSYAR= 454,04 TR: ,402 BRO= 260,17 C0= 3,11 TCeCOz .371 CRep= ,00 [z
THETA=105.0 2ei)s  2588,3 BSTARe 525,07 TRz ,326 BB0= 260,17 Co=z 1 TCeCBs  ,432 CRepPs 00 la2
THETA=105.0 ZeN=  5176.5 ASTARs  747.58 TR= ,230 BBO0= 260.17 r0= 3,11 TCe*CO= ,231 CReps ,00 I=
THETA=105.0 zeDs 10353.0 BSTAR= 1075.5%5 TRz ,202 BBO» 260.17 £0= 3,11 tCeCOz ~.14% CReps .00 1= 7 B8R
__THETA:105.0 2eD= 15529.5 BSTARs 1237.55 TRs ,177 880z 26n.17 C0: 3,11 VTC#CO: .112 CRepz .01 I=
THETA=105.0 ZeDs 20706,.1 BSTARs 1349,36 TR® ,160 BRO= 260.17 0= 3,11 TC*CA= .093 CR+F= .01 1= 9 BBR=21390.30
THETA=105.0 ZeD= 25882.6 BSTARs 1454.82 TR= ,148 @BO= 26n.17 CO0= 3,11 TCeCO= .0B) CRepz ,02 1210 BBR=1493,71
YRETA=105.0 ZeDs 51765.1 BSTARs 1691.47 TRz 119 AA0=z 260.{7 CO=z 3,11 TC+CO= ~.056 CRepz .06 T=11 BBR=1V2Z2.38
______CURVES INTERSECT AT Axs 05647  Av= 50997.83236
TYHETAE{H0.0 ZeD= 347.2 BSTARs {83,710 TR= .819 BBO: 275,02 C0= 2,93 TC#CO6z 1.70% CReps ,00 [+ 1 BBR:= JAB.¥0
THETAZ100.0 Z#D= 694.5 ASTARe 314,88 TRz .744 BBO= 275.02 CO=z 2,93 TCeCOz 1.154 CRep=z .00 1= 2 BOR= 519,42
T UYWETARL00.0 ZeDx  1D41.7 RSTARs 435,68 TR= ,606 BBO= 275.02 CO0= 2,93 TCeCO= .7RS CRwp="" ,00 {x°3 BBR= 627,44
THETAz100.0 Z+Ds 1389,0 RSTARs 515,38 TRz ,480 BBN= 275.02 C0= 2.93 TC#CO0: ,.598 CRepPs ,00 Tz 4 BBR= 647.43

TTYNETA=100.0 ZeDx 1736.2785TARs 878 07 TRz . I94 EBG:
THETA2100.0 Zebz  3472.4 8STARs 784,06 TR= ,150 B8N=
THETAS100.0 ZeDs  6944.9 BSTAR: 1060.14 TR= .113 gAn=

275737 €0= 2.93 TCeL0= . %64 CRep= .00 l= > BBR= 683.%3

2
4

75.02 C0=2 2,93 TC#CoO=
76.92 C0= 2,93 TCeCO=

.147
.084

CRspz  ,00 I=
CRepz ,00 's

6 88R= 825.33
7 BBR=1091.30

THETA=100.0 Z#N= 10417.3 BASTARe 1331.89 TR= ,098 BBNs 275,02 (0= 2,93 TC#CO= .058 CR#P3z .01 1= B 8BR=1358.33
tHETA®100.0 ZeDz 13889.8 ASTARs 1463,14 TRx ,086 RBNz 275.02 CO= 2,93 TCeCOz .047 CRep= ,01 1= 9 BBR=1{4A6.%2
_ _THETA=100.0 2eD= 17362.2 8STARe 1536.13 TR= ,078 BR0= 275,02 CO0: 2,93 TCeCOz _.040 CRePz ,02 [=10 BBR=1577.52
TYHETAs100.0 ZeD= 34724.4 8STARs 183988 TRz T05% gB0: 275.02 Ch=z 2,93 TCeCOz ~ .024 CRepz 6 1211 BAR=1855.76
CURVES INTERSECT AT Ax= 03344 AYE 24422.67295
THETAz 95.0 2e0x 174.2 BSTARe 11975 TR= 8246 BB0: 339.77°00= 2,27 YCeCO=z 1,590 CReb=™ |00 I= 1 BBR= 4n0.27
THETA® 95.0 ZeD= 348.4 ASTARE 228,40 TRz ,746 9BN= 339,77 CO= 2,27 TC*CO= 1.194 CRep= ,00 I3 2 BBR= 441.39
THETA: 95.0 ZeDs 522.6 BSTAR= 337.n4 TRz .662 BAD= 339.77 CO= 2,27 TC#CO= .908 CReprz ,00 !z 3 BBR:="542.03
THETA: 95.0 ZeDe 696.8 3STARs 445,68 TRz .616 RBO= 339.77 €0z 2,27 T1CeCO0= .725 CRepz ,00 [= 4 BBR= 655.01
THETA= 95.0 Zeh= 871,0 BSTARe 554,33 TRz ,517 BBO= 339.77 0= 2,27 TCeCO=z= .546 CRep= ,00 1= 5 BBRz 729.75%
_THETA® 95.0 ZeDz  1741.9 ASTARs 807.08 TR= ,17%5 gB0= 339.77 CO0: 2,27 TCeCO= .156 CRepz ,00 I= 6 BBR= 866.38
THETA= 95.0 zehs ~ J483.8 BASTAR=s 1n37,72 TR= .027 RBO= 339,77 C0= 2.27 TC*C0= .01i9 CR*p=z .00 I= 7 BBR=1066.73
THETAz 95.0 2eDs  5225.8 9STARe 1176.17 TRz .017 AB0= 339.77 COs 2,27 YCeCO=x .011 CRecs .01 '= 8
THETAz 9%.0 ZeND:  6967.7 BSTARs 1258.49 TR= ,014 RBD= 330.77 COx 2,27 TCeCO= .010 CReps 01 Ix
_ _CURVES INTERSECT AT Ax= 01022 Av: 6413.36954
AZIMUTR OF PATH OF S1GAY WIY3 SESMECY TO SUn 1S 138 NEGRFES ~  ~ 77° .- - - O —
_ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS = (0 _ALTITUDE = 605880 CONTRAST IS 23SITIVE =
ZENITH UF PATH OF SIGRY = 14% DISTANCE YO TARGEY AX1S 5 148673 “ALYITUDE = 8444y "CONTRAST IS POSITIVE
_ ZENITH OF PATH OF SIGMT = 150 DISTANCE TO TARGET AXIS = 252236 ALTITUDE = 436919 CONTRAST IS POSITIVE
T ZENTTH OF PATATOF STGHT = 135 DISYANCE YO TARGEY AXIY = 292401 "ALY{TUDE 3 7292420 CONTWAST IS PISIVIVE
___ZENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGET AXIS = 371263 ALYITUDE = 173947 CONTRAST 15 PISITIVE
T OZENITH OF PATH TOF "SIGHY = 165 "DISTANRE TO TARGEY AXT1S % 190303 "ALY{VUDE = %0998 CONTRAST 1§ RISTTIVE
. ZENITH OF PATH OF SIGHY 2 190 DISTANCE TO TARGET AXIS = 138510 ALVITUDE = 24423 CNONTRAST Is POSITIVE =
ZENITH OF PATH OF SIGHY = 95 DISTANCE TO TARGETY axlIs = 73338 ALTITUDE = 6414 CONTRAST IS PISTTIVE
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AZIMUTH OF PATH OF SIGHT AITH RESPECT 10 SUN IS 180 DEGREES
76

THETA=180.0 Z*N=

2000.0 ARSTAR=z 131,71 TR= 27BBD= 197.80 CO: 4,95 TCeCO3 2.639 CRepz ,00 I= 1 BBR: 282.42
_THETA=180.0 7*0=_ 4000.0 BSTAR= 220,81 TR: .644 BBO= ~AL?LjJLCl!' 4,95 TCeCO0= 1,813 CRep=- ,00 [z 2 BBR:= 348.45
THETA=180.0 Ze)=  6000.0 ARSTAR: 273,01 TR:= .630 8B0= 197.R0 CO= 4.95 TCeCO0= 1.551 CR«P:= ,00 [= 3 BBR=z 397.48
THETA=180.0 Z*D=  8000.0 RSTARs 318.01 TR= ,623 8B0= 197.80 CQz 4,95 TC#CO0= 1.382 CRwPz ,00 1= _4 3BRs 441,33
THETA=180.0 Z*D= 10000.0 RSTAR=z 360,31 TRz .614 BBO= 197.80 C0s 4,95 TCeCO0= 1.247 CR#Pz ,00 1= 5
THETA=180.0 Z*D= 20000,0 RSTARs %53.81 TRz ,580 RBO= 197,80 C0= 4,95 TCeCO= .849 CReP:x ,00 I=_5 BBR:z 668,53
THETA=180.0 Z*0Dz 40000.0 ASTAR: 846,31 TR:= .%43 BRA0= 197.80 CO0= 4,95 TC#CO0= ,557 CReP= ,00 '= 7 BBR= 953.46
_THETA=180.0 Z*D=z _60000.0 RSTARe _945.11 TR:= .52A RPNz _197.80 C0= 4,95 TCeCA:= .483 CRepz (1 !z 8 BAR=1069.41
THETA=180.0 Zsi}= B80000.0 3STARe 980,26 TR= ,522 RRO= 197.80 C0= 4,95 TCeCO= ,472 CReP= ,01 'z 9 BBR=1083.59
THETA=180.0 ZeD= 100000.0 8STAR:. 987.97 TRz .519 BRB0= 197.80 CO0= 4,95 TCeCO= .466 CRePz _,02 1=10 BBR=1090.70
THETA=180.0 Z#h= 200000.0 ASTAR: 995,77 TR= ,516 BB)= 197.80 C0z 4,95 TeCO0= .460 CR#P= .06 (=11 BBR=1097.30
THETA=180.0 Z*D=z 400000.0 ASTAR: 996.05 TR: ,514 8R0= 197.80 C0= __4,95 TC«C0= .460 CReP=z. ,20 1=12 BAR=109R.17 ___
THETAz180.0 2¢D= 600000.0 BSTAR® 996.05 TR= ,.516 RBO= 197.80 €Dz 4,95 TCeCO= .460 CR#P= ,45 1=13 BBR=109B8.17
__THETA=180.0 Z#p= 800000,0 ASTARx 996.05 TR= 516 BBO0= . 197.90 C0= 4,95 TCeCO= _.460 CR#p= ,79 [=14 B8BR=1098.17
CURVES INTERSECT AT Ax= .45990 AY:  60%5879.55823 N
_ THETA®165.0 ZeDs  1931.8 BSTARs 130.89 TR=_ ,756 BB0z 238.79 C0= _3,R5 TCeCO= 2.233 CReP=x .00 I= 311.52
THETA=165.0 Z*D=z  3863,6 ASTAR® 222,73 TRz ,640 RBO= 238.79 Cf8= J.85 TCeCOz 1.%66 CRepP= ,00 Iz 375.47
THETA=165.0 Z*D=  5795,4 BSTAR: 253,74 TRz ,622 BRO= 233.79 C0= 3,85 TCeCO= 1,388 CRep= ,00 =3 412,37 .
THETA®165.0 Z*#D=  7727,2 BSTARz 341,98 TRz ,615 RB0= 23AR.79 COz 3,A5 TCeCOz 1.157 CReP2 ,00 1z 488,39
THETAZ165.0 Z*Dz  9659.0 ASTAR: 428.55 TR= .607 BBN= 238.79 C0= 3.85 TC#COz 973 CRep=__ .00 1z 5 BBR= ¢ 573,39 ____
THETA=165.0 Z*0= 19318.0 RSTAR: 624,99 TRz .572 RBN= 238,79 C0= 3,85 TCeCO3z .690 CRep= .00 Iz 761.54
THETA=165.0 Z%D> 38636,1 3SYAR® 939,17 TR= ,535 BBN= _238.79 _ 3.5 TCeCO= _.461 CReP=z 00 tz 7 BBR=1066,39
THETA=165.0 Z*0= 57954,1 §START 1072,90 TR= ,520 RRN= 23R.79 C0= 3,85 TC+CO= 399 CRepP= ,01 Iz 8 BBR=1196.37
THETAz165,0 Z*#D= 77272,? BSTARx 1097,26 TR= ,513 AR0= 238.79 C0= 3,85 TCeCHh= 387 CRePz ,01 [z 9 BBR21219.77
THETA=165.0 Z*N= 96590,2 BSTAR® 1106,41 TR= .510 RRN= 238.79 0= 3,85 TCeCO= 382 CReP= ,02 [210 BBR=1228.15
THETA=165.0 Z%0= 193180,5 3STARs 1116,08 TR= .506 B8B0= 238.79 rG= 3,85 TC*CO0= ,376 CRep= ,06 Jz1l 8BR=1236.39 ___
THETA®165.0 Z#D= 386360.9 BSTARs 1114,48 TRz 506 RRO: 238.79 C0z 3.85 TC#COz 376 CReps ,20 (=12 BAR=1237,1%6
THETA2165.0 7%D= 579541.4 ASTAR® 1116,48 TR= 506 RAQ= 23R.79 C0= 3,85 TCeCO= 376 CRepz ,45 1=33 8BR=1237.36
CURVES INTERSECT AT Ayxs .37618 AY:=  521671.88513
_THETA=150.0 Z*Dz _ 1732,1 ASTARs 161,01 .76% RRO=_ 263,74 n0= _ 3,64 TCwCOz 2,020 CRePz .00 Iz 1 B8BR=z 361.79
THETA=150.0 Z*D=  3464,1 BSTARe 286,66 .627 RAD: 2K3.74 CO:z 3,64 TCeCO= 1.332 CRepz 00 [= 2 88R: 452.15
THETA2150.0 ZeDz  5196,2 RSTARs 342 60 .599 BB0= 263.74 C0= 3,64 TCwCO= 1.149 CRepz ,00 1z 3 3BR= 500.5%
THETA=150.0 ZeNs  6928,2 RSTAR: 384,41 TR= ,592 9B0= 263.74 CO=x 3,64 TCeCOz 1,052 CReP= ,00 I= 4 88R: 540.%0
THETA=150.0 Z¢D=  B8660.3 RSTAR® 437,83 TR: ,586 BBO:= 263.74 0= 3,64 TCeCOz .949 CReP=z 00 I= 5 8BR= 592,31
THETAE150.0 ZeDs 17320.6 BSTARs 649,16 TRz ,548 BRO:z 263.74 0= 3,64 TCeCOx .663 CRePz ,00 iz & BBR: 793,72
THETAz150,0 ZeD= 34641.2 8STARs 1049.30 TRz .509 ARn= 263.74 C0= 3.64 TCeCO= .413 CReP= ,00 I= 7 8BR=1183.58
THETA2150.0 2#N= 51961.8 BSTARs 1247.47 TRz ,491 BB0= 263.74 CO0= 3.K4 TCeCO3 342 CReP= .01 Iz 8 BBR=1377.90
THETA=150.0 2¢Dz 69282.4 3STARs 1318.81 TR= .483 RBO= 26%.74 C0= 3.64 TCeCOz .323 CRePz ,01 [z 9 BBR=1436.72
THETA£150.0 ZeD= 86603,0 BSTARe 1321.66 TRz .479 RAB0= 263.74 00z 3,64 TCeCh= 318 CReP= .02 1210 8BR=1447,37
THETA®150.0 Zel= 173206,0 BSTAR® 1337.n4 TRz ,474 BBO= 263.74 CO0= 3.64 TCeCO= .311 CRepP= .06 I1=z11 B8BR=1462.75
THETA2150.0 ZeD= 346411,9 BSTAR® 1337.94 TR:x .474 BBO= 263.74 C0= 3,64 TCeCO= .311 CReP=z .20 (=12 8BR=1462.77
__THETA=150.0 ZeD= 519617,9 BSTARs 1337,94 TR= .474 BBO= 263,74 CO= 3,64 TCeCODz ,311 CR#P= .45 1=13 BBR=1462.38
CURVES INTERSECT AT Ax= .31084 Av=  421667.48001
__THETA=135.0 2%D=  1414,2 BSTAR= 151.62 TR= ,757 BBo= 343.33 C0= 2,94 TCeCO= 1,859 CRePs .00 I[= 1 3BRs 411.43
THETA=135.0 Z«N=  2828,5 BSTARs 289,97 TR= ,606 RBN= 343.33 (0= 2.94 1C#CO0= 1.230 CReP= ,00 '= 2 8BR= 497.35
THETAz135.0 Z#Na  4242,7 ASTARs 396,80 TR= ,556 ARBO= 343,33 CO0= 2,94 TCeC0= 973 CRePz ,00 [z 3 BBR= 577,81
THETAZ135.0 7¢D=  5656.9 BSTAR: 436,21 TR= .544 BAQ= 343,33 C0= 2.94 TreCO= 883 CRePz ,00 1= 4 9BR= 623.19
THETA=135.0 2#0)=  7071.1 8STARz 476,15 TR= ,%39 BRO= 343,33 c0z 2,94 TC~C0= 824 CR#Px ,00 I1= 5 BBR= 641.78
THETA=135.0 Ze= 14142,3 RASTARz 4£38.70 TR= .502 RB0= 343.33 (0= 2,94 [reCO0=z 625 CRePs ,00 Iz 6 8BR= B810.94
THETAz135.0 ZeD= 28284.5 3STARz 959,31 TR:= ,459 BRN= 343.4¢3 C0= 2,94 TCeCO= .412 CReP= ,00 'z 7 BBR=1126.98
THETAZ135.0 Z#D= 42426.8 BSTAR® 11%4,77 TR:= ,438 RHN= 343,33 0= 2,94 TCeCN= 336 CRepP= ,01 I= 8 88R=1315.01
THETA=135.0 ZeN= 56569,0 BSTARz 1261.58 TRz ,426 RAQ= 343.33 (0= 2,94 1Ce«CO0= .306 CRsP= ,01 1= § BBR=1407,77
TRETA=135.0 Z#Ns 70711,3 RSTARs 1291.12 TR= ,420 HBN= 343,33 €0z 2.94 TC+CN=  .296 CR#P=z .02 1=10 BBR=1435.17
THETAz135.0 Z«D= 141422.,5 BSTAR=z 1314,00 TRz ,411 RA0= 343.33 0= 2,94 TCeCO= .2R6 CR#P= ,06 1=11 8BR=1455.10
THETA®135,0 7eN= 282845,0 BSTAR= 1316,35 TR= ,410 BB0= 343.33 r0z 2,94 TCeCO= .285 CRep= ,20 1:=12 8BR=1457,14
_THETA=z135.0 2eD= 424267.,5 RSTAR= 1316.37 TR= .410 AR0= 343.43 £0= 2.94 TreCO0= 285 CR#Pxz__,45 1213 BBR:z1457.16
CURVES INTERSECT AT Axe 28452 AY= $29144.50197
_THETA=120.0 ZeD=  1000.0 RSTARs 140.71 TR= .783 ARO= 380.16 CO= 2.23 TC#CO= 1.517 CReP= .00 438,24
THETA=120.0 Z*D=  2000.0 BSTARs 257,71 TR= ,593 RBQ= 3RN.16 CO0= 2,23 TCeCO=: 1.042 CReP= ,00 483,11
THETA=120.0 2+ND=  3000.0 BSTAR: 334,91 YR= ,503 BBp= 380.16 C0= 2,23 TCeCO= .782 CReps ,00 Iz 3 B8BR= 946,20 _
THETA=120.0 2%D=  4000.1 RSTAR= 417.01 TR= ,461 ARQ= 38N.16 €0z 2,23 TC#C0= .661 CR#P= .00 l= 4 8BR= 592.18
THETAZ120.0 2¢D=  5000,1 BSTARZ 471,91 TR= ,445 BRO= 381.16 0= 2,23 TCeCO= .590 CRePz ,00 I= 5 BBR:z 641.14 _
THETA=120.0 2*D3z 1000fH,1 RASTARz 645,61 TR= .417 RBo=s 380.16 CO0z 2,23 TCeC0Nz ,440 CReP= ,00 Iz & 8BR: 804.13
__ THETA=120.0 Z*D= 20000.3 BSTAR® A460.72 TR= .370 RR0= 38n.16 CO= 2,23 TC*CO: .314 CRe+P= ,N0 I= 7 BBR=1001.30
THRETA=170.0 2+0= 30000,4 BSTAR= 1055,12 TR= ,344 BBO= 3R).16 C0= 2,23 TCeCO= 246 CReP= ,01 1= 8 8BR=1185.79
THETA=120.0 2+0D= 40000.5 B8STARz 1181.11 TR= ,327 BRO= 3B9.16 r0= 2.23 TCeCO= .213 CReP= ,01 I= 9 BBR=1305.52
THETA=120.0 2*Nh= 50009,7 BSTARs 1233.11 TR= .3i6 RBO:=  380.16 C0= 2,33 TC*CO0= .196 CRen=  ,02 121 BBH=1373.47
THETAZ120.0 Z*D= 100001.3 8STAR= 1320.73 TR= ,300 BBO= 3I8N.16 C0= 2,23 TC#CO= .177 CRerz .06 =11 BBR=1434.48
THETA=120.0 2+0= 200002,6 BSTAR: 1328.36 TR= ,296 RA0= 380.16 ©0= 2,33 TCeC0= ,175 CRerP= ,20 1212 BBR=1440.358
CURVES INTERSECT AT Axz .17519  Av= 180265.52450
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THETA=1085.0 2«0 ~ B177 FSYARE {17.33 TRz .BOB ARL2 422,33 (0= 1,97 TCeCO0: 1.464 TRepz 00 T2 {1 BER: ATH I
__THETA=105.0 7Z*Dz  1035,3 BSTARs 274,83 TR= .687 BB0= 422.33 rf= 1,97 TCeCO0= 1,i09 CRePs ,G0 1= 2 BBR= §15.12
THETAZID%.0 Z*0a 1553.0 ASTARe 349,68 TRz ,539 RAO= 422,33 (0= 1,97 TC*G0= .775 CReP= .00 1= § BBR= 577.15
THETA=105.0 2*D=  2070.6 ASTAR: 459,33 TR: ,402 AB0O= 422,33 C0= 1,97 TC+CO=z .%22 CRePz ,00 Iz 4 BBR= 638.30
THETA=105.0 ZeD=  2588.,3 85TARz 855,99 TRx 376 RRO0:= 422,33 00z 1,97 TCeCO= .391 CRepz ,00 1= 5 BBH= 693,48
THETA2105.0 Z+Dz  5176.5 ASTAR: 799,83 TR= ,230 RR0= 422,33 1,97 TCeCO= .00 1= & BBR= 897.14

TUUYHETAE10%.0 ZeD=2  103%3.0 RSTARs 1146.91{ TRz 202 aBn= 422,33
THETA=z105.0 Z+D= 15529.5 BSTARs 1308.17 YRz ,177 RA0= 422.33

T TTHETA=Z105.0 ZeDs 20706.1 RSTAR: 1493.26 TR= .160 880= 422.33
THETAz105.0 ZeN= 25882.6 RSTARs_ 1663.94 TR> ,148 RB0= 422.33 1,97 TCeCO= .071 CRePz .02

THETA=105.0 Zohe 61765.1 BSTARs 207473 TRz .119 WAO=  422.33 0= 1.97 TReCO: .046 CHeb= .06 |

1.97 TC#CO:=
1.97 TCeCO= _.106 CRep= .01

I

. . ) i1 =z 8 BBR= 13ﬂ3 92
1.97 TCeCOz .085 CRePz .01 1
I3
I3

9 98BR=1560.5%9
0_8BR=1726.25

1 BBR=7124.135

win win ow

fey

CURVES INTERSECT AT Axs +05066 AY= 47315,77401

THETA=100.0 Z+0Ds 347.2 HSTARs 162,68 TRz 819 RBN= 450.25 0= 1.R4 TCwCO0= 1.274 CRepP: .00
THETA=100.0 Z#Dz 694.5 BSTAR: 314,26 TR= ,744 BRBO= 450.25 C0= 1,R4 TC+CO= ,947 CRep= ,00
THETA=100.0 Z*D= 1041.7 BSTAR=  458.0% TR= ,406 RBO= 450.25 £p= {.R4 TreCO= ,686 CRePz ,00
THETA2100.0 Z*D= 1389.0 BSTARs 544,93 TR:= ,480 BBO= 450.25 C0= 1,84 TCeCO= .522 CRePz .00
TTAETA®100%.0 ZeDs ~ 1736.2 BRSTARs 431,81 TH=,394 880z 45n0.25 0= 1,A4 TCeCO= ~ 402 CRep=" ,00
THETAz100.0 Ze*D= 3472.4 ASTAR: A97.26 TR= ,150 HAO= 451,25 C0= 1,R4 TCeCO= .129 CRepz ,00
THETA2100.0 Z#D=  6944.9 ASTAR:z 17228,66 TR= ,113 RAHN= 451,25 C0= 1,84 TC#CO= .073 CRePz ,NO
THETA2100.0 7Dz 10417,3 BSTARs 1412.89 TR= ,N98 8A0N: 450,75 C0= 1,84 TC*CO= ,056 CRep= ,01
THETA=100.0 ZeN= 13889.8 BSTARs 1544.14 TR= .086 BBO= 450,75 (0= 1,84 TCeCO= .045 CReP= .01
THETA=100.0 ZeD= 17362.2 BSTARs 1679.65 TR= .N78 RBO= 451.25 C0= 1,84 TCeCO= 038 CRePz ,02
TTHETAz100.0 Z#N= 34724.4 B8STARs 2193.1% TR= .055 AHO= 451,75 C0= 1,84 TCeCO0= .021 CRePz ,06

= { BBW:z 8I{.5Y T

2 BBR: 649.12

3 BAR:" 731.°8

4 B8Rz 761.13

<3 98R: B09.8
5 88R: 964,33
7 BBR=1279.57
8 BBR=1457.15
9 8BR:1582.30

10 BBR=1714,34

31 BBR=22v8.70

!
!
1
!
13
I
1
I
H
i
I’

CURVES INTERSECT AT Ax= . .03153  AY= 23608.12217 . e e
T THETAz 95.0 2eD= 174.2 RSTARs 145.94 TR= .826 8BN= 490.05 CO= 1.49 TCeCOz 1.243 CReP= .00 Iz
THETA= 95,0 Z+D= 348,4 BSTARs 280,76 TR= ,746 8B0= 490,95 £0= 1,49 TCeCOs .957 CRePz__ .00 Iz
THETAs 95.0 Z#Ds 522.6 BSTARz 415,58 TRz .662 ABO= 490.75 (0= 1.49 TCeCOz= .741 CRePz ,00 Iz
THETA: 95,0 Z+D= 696,8 ASTARs. 550,41 TR= ,616 AR0= 490,75 CO0= 1,49 TCeCO= ,999 CReP=_ ,00 1= 4 BBR= 852,32 .
THETAz 95.0 2eD= 871.0 ASTARs 485,23 TR= ,517 RBO= 490.75 C0= 1.69 TCeCO= .456 CReP= ,N0 lz 5 8BH= 938.54

__THETAz 95.0 ZD: _ 1741.9 8STARs _972.07 TR: ,175 RRO: _ 490.75 CO: _1.69 TCeCOs . 137 CHeps 00 [s 6 BBR=1057.39
THETA=z 95.0 ZeN= 3483.8 ASTAR® 1180.24 TR= ,027 8B0= 490,75 C0= 1.69 TC+*CH= .018 CRePz ,00 Iz 7 BBR=1193.24
THETA= 95.0 ZsD=  5225,8 BSTAR: 12§7.33 TR= 017 BBO: 499.'5 C0= 1,49 TCeCO= 011 CRepz  ,01 l= 8 BAR=1275,51 ___
THETA= 95.0 Z#D= 6967.7 RSTAR: 1342,24 TR= ,016 BAD= 490,15 C0= 1.69 TCeCO= .010 CRersz .01 I= 9 8BR=1350.11

_CURVES [INTERSECT AT _Axe _ (01028  Ays 6438, /3485

AZIMUTH OF PATH OF SIGHT WIT4 QESRECT TO SUN 1S 180 DEGRFES

ZENITH OF PATH OF SIGMT = 180 DISTANCE TO TARGET AXIS = 0 ALTITUDE = 605880 CONTRAST 1S POSITIVE

ZENITH OF PATH OF ST1GHT = 165 DISTANCE TO TARGET AxiS = 119819 ALTITUDE = 521672 CONMTRAST IS PISTTIVE

ZENITH OF PATH OF SIGHT = 150 DISTANGE TO TARGET AXIS = 243432 ALTITUDE = 421667 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 329123 ALTITUDF = 329144 CONTRAST 15 PISITIVE

2ENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGEYT AXIS = 312207 ALTITUDE = 180266 CONTRAST IS POSITIVE

"CONTRAST 1S PISITIVE

ZENITH OF PATH OF STGHT 2 {95 DISTAVCE TO TARGET AXIS = 176563  ALTITUDE =

ZENITH OF PATH OF SIGHT 3 100 DISTANCE TO TARGET AXIS = 133890 ALTITUDE = 23608 CONTRAST IS POSITIVE

2ENITH OF PATH OF SIGHT = 95 DISTANCE TO TARGET AXIS = 73626 ALTITUDF = 439 CNNTRAST I8 33STTIVE

_CODRDINATES FOR PLOTTING 4 CROSS SZCTIONS. X = WORIZONTAL 7 = VERTICAL

X1 1 B ¢ 72 X3 23 x4 74

808092  BN38 825594 6507 831791 5965 B26662 6414

710791 33362 746957 26985 764976 23808 761490 24423

647179 67751 702640 52889 717132 49005 709697 50998

375524 302828 523147 217592 599451 173535 598737 173947
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132460 767589 501607 398418 3567499 332523 607599 292420 B .
419617 832110 588338 539856 A35989 457315 647764 436919 R
 e9mens 7e1ise 71s267 comess 7sarre sessze gsiser sseser

900000 605880 900000 605880 900000 605880 900000 &0%880 T noommmmmommmmmOs
1“9;-—52—1;7;—;;;037 554447 1047230 549324 1081733 678055 - e
T 1143432 T 471667 1152236 43 457315 1211662 539856 -
o 1229123 _,3?91: 1192401 292420 1232501 332523 129R393 398418 L
TUUTL242207 7180768 1201263 173947 1300549 173535 1274883 3178592 T TTTTT T TTToTiTonmTTTTomTmommmmmmmmmmmmmemmn
_...A076563 47316 1090303 50998 1082868 49005 1097360  S28R9
“1033890 T 23608 1038510 T 24423 1035024 23808 1053043 T S6QHS T T T TTTTTTTTmmmmmm o mmmmmm I
_..973626 6439 973338 6414 968209 5965 974406 6507 S
TUTAXSU® 1800000.0  CSUx= {A000.0  CS.y=: 1820000.0 AXLX= 910000.0 AXiY¥Ys | g T T
____NTGDM= 100 NAINC= 180000 NPROB= 50 , S
" "CURRENY ECAPSEN TIME 1§ 0 4IVUTES 36 SECONDS, . T
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PROGRAM PODYY

.. OB 1353 . 02/04/65 PAGE & -

€ +. «PROGRAM PODVL.,.INOV,85,, . 0ARKDOLL,...VISLAR.. UCSD
___________ G «s<«PODVi: PRORABILITY OF DEYECTION VOLUME PHASE 1

c +++THIS PROGRAM PROVIDES [NPUT DATA FOR THE

++»THE CALLED SEQUENCE OF PROGRAMS WILL PRINT THE
T AXIS FOR

________ 12« SOLUTION OF A _PROBASILIYY OF TARGEY DEYECYION VOLUME.

vo+8 DOWNWARD LOOKING ZENITHS OF PATH OF SIGHT,

aonan

e oFOR 5 AZIMUTHS OF PATW OF SIGHT WITH RESPECT
+ 270 _THE SUN, PH]180,4%,90,13%,180 DEGREES,

_______ .29 THETA2180,165,190,135,120,105,100,95 DEGREES AND__________ .

+. THE PROGRANM WILL ALSO PLOT THESE POINTS aS
1.4 HEMISPHER]C CROSS SECT]ONS,

A0

3 €

LOPTs0 FOR VIENING THROUGM ATMOSPHERE ONLY
L 0PTz-{ FOR OPTICS AND NO ATMOSPHERE
<2:.0PTued FOR OPTICS AND AN ATMOSPMERE

.+ OPTNUsORTICAL SYSTEM INDEX NUMBER

v oFNUMBSF JGMT NUMBER FOR ATMOSPHERIC DATA

< DTARSTARGEY DIAMEYE®R IN FT.,NOT TO EXCEED 100 F7,
,OBJS INDEX FOR DIRECTIONAL REFLECTANCE PROPFRTIES
OF "TARGEY 0BJECY
++OAC®INDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES

..0F BACXGROUND

«+PROBABILITY, 4. FOR 50,1.206 FOR 70, 1.50 FNR 90. AND
1.91 FOR 99 PERCENTY PROBABILITY OF DETECTION

NPROBs INTEGER REPRESENTING PROBABILITY

SWisSW]TCH FOR OUTPJT PRINTING, 1 FOR CALCULAT]ONS

. +AND CODRDINATES, 0 FOR COORDINATES ONLY

aanann

O n

0PTa-4,
FNUMBR74,

PROBK=1,

NPROBe50

CALL DATA 3
CALL TCAL(OPY,FNUNB,OPTNU,DTAM,08J,84C, PROBK, NPROB,
__________________ 18wW1,SW2) e

CALL PREP(®)

TAROET DETECTIQN FQR INFINJTE VIEWING TIME

T PATH UF SIGHT THROUGH UPTICAL SYSTEM AND NO ATWOSPHERE

PROGRAM DATA FROM FLIGHT NUMBER 74

PROBABILITY OF DEYECTION IS 50 PERCEN?
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_______________ AZIMUTH_ OF_ _PATH _OF SIGMY WITH RESPECY YO _SUN. IS ___ 0.DEGREES __ ... .. . . . oo
THETA=180.0 2*D» 2000,0 BSTARs 11.11 TRs 900 BBO= 197.80 CO= 4,95 TCeCO= 4.655 CR+Pz ,00 Iz 1 BBRz= 189.13
As eDs 400 AR® x [} = 8 3 TCeCO=z 4.6 RepeE z = .
THETAR180.0 20D 6000.0 B8STARS 11.11 TRz ,900 8B0= 197.80 CO= 4.9%5 TCeCO0=z 4.655 CR#Px ,00 [= 3 BBR:= 189.13
.. THETA=180,0 2eD= ___8000,0 RSTAR®_ ___11.11 JR=x ,900 BBN= 197,80 CO0=_ 4,95 TCeCO:= 4.655 CRePs .00 1= 4 BBR:z_189.13 _ _
THETA=180.0 ZeD» 10000.0 BSTARe 11,11 TR= .900 BB0= 197,80 C0= 4,95 TCeCO:= 4.655 CReP= ,00 /= 5 BBRz 189.13
____THETAe180,.0 ZeD=_ _ 20000.0 RSYARs _11.11 TR= ,900 BBO= 197.80 CO0= 4,95 TCeCO0:= 4.655 CR+P=___,00 [=_ 6 BAR= 189,13
THETA®180.0 ZeDs 40000,0 BSTARs 11.11 TRz .900 BBO= 3197.80 CO0= 4.95 TCeCO= 4.655 CRePz ,01 'z 7 BBH= 189.13
s *Ds = 2 3 [ 3 wps E 3 =
THETA®180.0 ZeDs 80000.0 BSTAR® 11,11 TR= ,900 BBO= 197.80 C0= 4,95 TCeCO= 4,655 CRePz ,01 Ix 9 BBR= 189,13

__-THETAs180.0 ZeDe 100000.0 BSTARe ___11.131 TRs .900 ABN= 197.80 CO=._ 4.95 1CeCO=
THETA=180.0 2eDs 200000.0 BSTARs 11.11 TRz . 900 BB0> 197.80 CO0= 4,95 TCeCO=
__-YHETA=180.0 ZeDs 400000,0 ASTARe ___11.11 TRz ,900 RANZT 197.80 CO0= _4.95 TCeCO=

4.65% CRePz_ ,02 1210 B8R= 189.13 . _
4,655 CRep=  ,07 (=11 BBR= 189.13
4.65%5 CRepP=z___,27 1212 BBR= 189.13

THETA=13%,0 2¢D52828450.2 BSTARs

THETA=180.0 ZeDs 600000.0 BSTARs  11.11 TR= ,900 BBO= 197,80 C0= 4,95 TCeCO= 4,655 CRepP= ,59 I[x13 BBR= 189.13
s = z = = 4,9% ICeCh= 4.6%% CReP=z 31,.0% J=z14 BBR= 189,13
THETA=180.0 ZeDn1000000.0 BSTARs  11.11 TRe ,900 BBO= 197.80 CO= 4,95 TCeCD:= 4.655 CRePr 1,65 (=15 BBAz 1R9.13
___THETA2180.0 2¢Ds1500000,0 ASTARs __ 11.11 TRz ,900 BBO= 197,80 CO0= 4.95 TCeCO= 4.655 CRep=z 3,71 l=z16 BAR:= 189,13
THETA®180.0 2¢Ds2000000.0 BSTARs 11,11 TR= ,900 BBO= 197.80 C0= 4,95 TCeCO: 4.655 CReP:z 6,54 ':=17 BBR= 189.13
R c AXs AYys= [} i
THETA2165.0 2#Ds  1931.8 BSTARs 11,11 TRs ,900 BBO= 143.15 C0= 8,75 TCeCOz 8.056 CReP= ,00 iz 1 BBR= 139,35
___JHETAs165.0 ZeDs _ 3863.6 BSTARs  11.1) TRz ,900 BBO= 143.15 C0= 8.75 TCeGO0= 8.056 CRepz ,00 iz 2 BBR= 139.35
THETA165.0 2¢Ds  5795.4 BSTARs 11,11 TR= ,900 BBO= 143.15 C0= 8.75 TC+(0z 8.0656 CReP= ,00 != 3 88R= 139.95
THETA®165,.0 ZeDe  7727.2 BSTARs 11,11 TRz ,900 8B0= 143.1% CO= 8,75 TCeCO= 8.056 CRePz ,00 1= 4 8BR= 139.39%
THETA=165.0 2¢Ds  9659.0 BSTARs 11,11 TR= .900 RBO= 143.15 C0= 8.75 TCeCO: B.056 CRePz .00 Iz 5 BBR= 139.95
THETA=165.0 ZeDs 19318.0 9STAR: 11,11 TR= .900 BBO= 143,15 C0= 8,75 TCeCOz 8.056 CRepz ,(0 I2 6 BBRz 139.35
THETAR165,.0 ZeDs 38636.1 BSTARs 11.11 TRz ,900 BRRO= 143.1% 0= 8,75 TCeCO= 8.056 CReb=z .01 1= 7 BBR= 139.35
_ THETA=165,0 7#Ds  57954.1 BSTARe 11,11 TRx ,900 BBOx 143.15 C0= 8,75 TCeCO= 8.056 CRepz ,01 1= 8 BBRx 139,35
THETA=165.0 ZeDs 77272.2 BSTARs 11,11 TRz ,900 BBO= 14X,15 C0= 8,75 TCeCO= 8.056 CRepz ,01 I= 9 BBR= 139.93
THETA=165.0 Z%Ds 96590.2 BSYAR=s 11,11 TR= ,900 BBO= 143.1%5 CO= 8.75 YCeCO: 8.056 CRePr ,02 1=10 BBR= 139,35
THETA®145.0 Z*Ds 193180.5 8STARs 11,11 TRz ,900 BBO= 143.15 r0= 8,75 TCeCO= 8.0%6 CRepz .(7 I[=11 BBR= 139.33
_JHETAe165.0 ZeDs 386360,9 ASTARs 11,13 TR= ,900 BBO= 143.15 CO0:= 8,75 TC+CO0= 8.0%6 CRepx ,27 1212 BBR:= 139,95
THETA=165.0 ZeDs 579541.4 BSTARe 11,11 TRz .900 BB0= 143.1%5 C0= 8,75 TCeCO= 8.0%56 CRePz ,60 [=13 BBR:= 139.35
THETA=168.0 290% 772721.9 BSTARe 11,11 TRe ,900 BBO® 143.1%5 C0= 8,75 TCeCO= 8.056 CR«ps 1,07 Iz14 BBR= 139,95
THETAS165.0 2eDs 965902,4 BSTARe 11,11 TR= . 900 BBO= 143.15 CO= 8,75 TCeCO= B8.056 CneP= 1,68 I=15 BBR= 139.35
THETA®165.0 7#D=21448853.6 BSTARs 11,13 TR= ,900 BBO* 143.15 C0= _8,7%5 JTCeCO= B.056 CRep= 3,76 1216 BBH= 149.35
THETA=165.0 2¢Ds1931804.7 BSTARs 11,11 TRz .900 BBO= 143.15 C0= 8,75 TCeCO:= B.056 CReP= 6,63 i=17 BBR= 119.3§
___THETA®1653.0 7*Ds2414755.9 BSTARs 11,11 TR= ,900 BBO= 143.1%5 C0= 8,75 TCeCO:= 8.056 CR+P=10,39 1:18 BBR= 139.3%
CURVES INTERSECT AT axs 8,05626 Ays 211%5034.18A78
.__VTHETA=150.0 ZeD»  1732.,1 BSTYARs 11,11 TR= .900 BBO= 127.12 CO0= 18.16 TC«C0:=16.551 CRep= ,00 [z 1 8BR= 175.52
THETA=150.0 2ZeDs  3464,1 BSTARs 11,11 TR= ,900 BRO= 127.12 (0= 18,16 TrwC0=16.551 CRepz .00 [= 2 BBR= 125.52
____THETAx150.0 2eDs 5196.2 BSYAR: 11,11 TR= ,900 BR0= 127.12 €0= 18,16 TCeC0=16.551 CRep=z ,00 Iz 3 BBR: 175.52
THETA=150.0 Zelis 6928.2 BSTARe 11.11 TR= 900 BBO= 127.12 CO0= 18,16 TCe(0=16.551 CRep=- ,00 [= 4 BBR= 155,52
THETA2150,0 2¢Ds  8660.3 BSTAR:  11.11 TR= ,900 BBO= 127.12 C0= 18.16 TCeCA=16.551 CRep= .90 1= 5 BBR= 125.32
THETA=150,0 Z¢D» 17320.6 BSTARs  11.11 TR= .¢00 BBO= 127.12 C0= 18.16 1C#C0=16.551 CRep= ~ .00 (= 6§ BBR= 155.52°
_ THETA®150.0 2+Ds 34641.2 BSTARe 11,11 TR= ,900 RBO= 127.12 CO0= 18.16 TC»C0:16.551 CRe+P= ,01 Iz 7 BBR=z 125,32
THETA=150.0 ZeD=s 51961,8 BSTARs 11.11 TRz ,900 BBO= 177.12 C0= 18,16 TCeC0=16.551 CRepx .01 1= 8 BBR= 125.32
__THETAx150.0 ZeD= 69282.4 BSTARe  11.11 TRz ,900 ABO= 127.12 C0= 18,16 TC*CN=16.551 CR~P= ,01 [= § BBR= 195.52
THETA=150.0 ZeDs 86603.0 BSTARs 11,11 TRr .900 BBO= 127.12 CO= 18,16 TC*C0=16.551 CR+P= .02 l=10 8BR= 125.32
THETA=1%0,0 ZeDs 173206.0 BSTARs _ 11,11 TR= ,900 BBO: 127.12 CO= 18,16 1CeC0=16.551 CRepz ,07 I=11 BBR= 125,52
THETA®150.0 Z+Ds 346411.9 BSTAR® 11,11 TRz ,908 RBO= 127.12 (0= 18,16 TCeC0=16.551 CRepz ,28 1=12 BBR= 125.52
_ _THETA=2150.0 2¢D= 519617.9 9STARe  11.11 TRe= ,900 RBO= 127.12 C0= 18.16 TC+C0=16.551 CRepz .61 1=13 BBR=z 125.52
THETA=150.0 ZeDs 692823,8 BSTAR®  11.1t TRz .900 @RO0= 127.12 CO0= 18,16 TC+C0=16.551 CR+p= 1,07 =14 8BR= 125.32
THETA=150.0 Z¢Ds 866029,8 BSTARs 11,11 TR= ,900 8B0= 127.12 CO= 18,16 TC+CD=16.551 CRepP= 1,68 =15 BBR= 125.52
THETAS150.0 ZeDc1299044,7 ASTARs 11,11 TRr ,900 BBO= 127.12 C0= 18,16 TC#C0=16.551 CReP= 3,78 =16 BBR= 105,52
THETA=150.0 ZeD:1732059.6 BSYARs 11,11 TRz ,900 BBO= _127.12 CO= 18.16 TC*C0216.551 CReP= 6,66 1=17 BBR=z 125.52
THETA=150.0 Z¢De2165074.5 B8STARs 11,11 TRx .900 RBO= 127.12 0= 1B.16 TC#C0:16.551 CReP=10.43 1=18 BBR= 125.52
THETAZ150.0 Z#Dx2598089.4 BSTARs 11,11 TR= ,900 BBO* 127.12 CO0* 18,16 TCeC0=16.551 CR#pP=15.08 [=z19 BBR= 125.52
THETA=150.0 Z+D=3464119.2 BSTARs 11,11 TR= ,900 RBO= 127.12 C0= 18.16 TCeC0=16.551 CR+P=26,81 1:20 BBRz 125.52
CURVES INTERSECT AT Axs 16,85139 Avy: 2706779.30414 e
TTUIHEYAT(IS U ZeDa T4Y4,2 @57ARe L1711 TR= 900 BROF 127.12 CO= 27.50 TCeC0=25.070 CR+pPz ,00 = § B8BR= {25.352
THETA=135.0 2¢ 127.12 CO0z 27.50 TCeC0=2%5.070 CR+p= .00 [= 2 BBR= 125.32 _
127.12 Co= 27,50 TCeC0=2%5.070 CRepz ,00 I= 3 BBR= 125.52
THETA=135.0 Ze0»  5656.9 8STAR® 11,11 TR= ,900 BBz 127.12 CO0= 27,50 TCeC0=2%5.070 CRep= .00 1z 4 BBR= 125.52
THETAe135.0 ZeDs  7071.1 B8STARe 11,11 TR= .900 BBO* 127.12 CO= 27,50 1C+C0x2%.070 CReP= .00 Iz 5 BBR= 175.52
THETA#135,0 7eDs 14142.3 BSTARs 11,11 TR= .900 BBO= 127.12 0= 27.50 TCeC0=25.070 CR#P= .00 l= 6 BBR=z 175,32
» 28284.5 BSTAR: 11,11 TR= 900 BBO= 127.12 €0= 27,50 TCeC0:=25.070 CR#P= ,01 != 7 BBR= 125.52
42426.8 BSTAR:  11.11 TRe ,900 BBO: 127.12 C0= 27,50 TCeC0=2%.070 CRep= .03 1= 8 BBR=z 175.52
THEYA={YB .0 YéDs 56569.0 BSTANs 11,31 TR 7,900 BEO® 127.12 C0= 27.50 TCeC0:=25.070 CRePr ,01 [= 9 BBR= 125.52
THETA=135.0 ZeDs 70711.3 BSTARs  11.11 TRz ,000 pBO= 127.12 CO= 27,5n TC+C0=225.070 CRep= ,02 1210 BBR= 125.52
THETA=135.0 zeDs 141422.5 BSTARs  11.11 TRz 900 BBO® 327.12 C0= 27.50 1CeC0=25.070 CRep= .07 1z11 BBR= 175.32
___JHETA=135.0 zeD= 282845.0 B8STARs 11,11 TR: .900 BBOD* 127.12 CO0= 27,50 TCeC0:=25.070 CRepP= ,28 [=212 BBR=z 175.32
THETAsT3Y,0 Zo0s 424287.% 8STARs ~11.11 TRz 900 8BHO= ~127.12 €0z 27.5n TCeC0=2%5.070 CReP= ,61 1=13 @BR= 175,32
THETA2135,0 2eDx 563690.0 BSTAR® 11,11 YR= .900 BBO= 127.12 CO= 27.50 TC#C0=25.070 CReP= 1,07 I=14 BBR= 125.52
TUYHETYARLYS .Y 7eDs 7O7IVZ 8 BSTARe LT, 11 TRETUOUO RBOT  127.12 €0F 27,50 YC#C0:25.070 CRwpz 1,68 1=15 BBR= 125,52
THETA=135,0 Z+0s1060668,.8 BSTARs  11.11 TR= ,900 BBO= 127.12 CO0= 27,50 TCeC0=25.070 CR+Pz 3,78 1216 BBR:z 125.52
D v = . . s z ., T 127.1 ] V80 TC+(0:=28.070 Cr¥P=: 6,66 Tz17 BBR= 175.32
___JHETA=135.0 7¢Ds1767781.4 BSTARs 11,11 TRx .900 gRO= 127.12 0= 27.50 TCeC0=25.070 CR+0=10.43 [=18 BBR:= 125.52
T THETARLYS ) ZeDa 2124337 7 BSYARE T TIUIL TR 900 Re0E 127,12 CO0T 27,50 TCeC0=2%5.070 CReP315.08 [=19 @BR= 17552




THETA=120.0 ZeD=

— 25.0698%

Ays 272388452417

1000.0 8STARe

TUTHRTASL2U. 0 YeDs 20U 0 BAYARS

{111 TR= 900 BBO= 185,037 Co="

155,03 co=

155.03 co=

155.03 £p=
1%5.03 co=
155,03 co=

155.03 co=

THETA=120,0 2¢0=  3000.0 BSTARs 11,11 TRs ,900 BBO=
HETAs120.0 [eD= 0.1 8STAR: 11.11 TR= 900 RBO®
___JHETAx120.0 ZeD=  5000.1 BSYARs 11,11 TRz ,90p BBD=
THETAR120.0 ZéDs 10000, 1 @8TARs ~"11.14 TR® 900 BBO= 158,73 o=
__THETA®120.0 2eDs  20000.3 BSTARe 11,11 TRx ,900 880=
THETAs120.0 7oDs 30000, 4 BSTARs " {1.11 TR= 900 880s
THETA=120.0 Z*D= 40000,%5 BSYAR:  11.11 TRx ,900 8B0= 155.03 cO=
THETA«120.0 1D= 50000.7 8STAR®  11.11 TRs .900 BBO:
THETA=120,0 ZeDe 100004,3 BSTARe 11,11 TR: ,900 BBQ=

T YHETXN&120.0 ZeDe 200002.6 BSTARs

THETAS120.0

THETA=120.0
THETA2120.0

HETA2120.0 2eDs

Ze¢Ds

500006.5 BSTARs
009.6 BSTARs

_THETA=120.0 2¢D31000013,1 BSTARa

TRETA#420.0 ZoDa

12%50016¢.3 BSTARs

11,11 TRa .$0p BBos=
11.11 TRz ,900 BBO*

11,11 TR= .00 RBO=

11.11

11.11

TRs

TRz

.900

.900
.900

gB0=

BBO=
pBO=

_THETAs120.0 2¢Ds1500019.6 BSTAR _ 11,11 TRs .900 BBO:

CURVES INTERSECT AT Axe

15%.03 c0=
155,03 Co-
155.03 co=
155.03 co0=
155.03 0=

11,11 TR= 900 BBO= 155.03 0=

155.03 C0=
155.03 C0=
155,03 co=

10.6074% Avs  1263761.91306

11,45 YCeCO=10.607
11,45 TCeC0z10,607
11,45 TCeCO+10.607
11,45 7C*C0:10.607
11.45 TC+C0=10.607
11,4% TC+C0:10.607 CRePE
11.45 TCeC0230.607 CRePz
11,45 TC*C0210.607 CRep=
11,45 TC*C0=10.607 CRePz
11,45 TC#C0210.607 CReP:=
11,45 TCeC0z10.607 CRwP=x
11.45 YC#C0:10.607 CRePs
11.4% TCeC0:10.607 CReP=
11,45 7CeC0=210.607 CRepPz
11.4% TCeC0=10.807
11,45 TCeCO0=10.607
11.45 TCeC0210.607
11,45 TCeC0:10.607

CRePs
CRep=
CRepE
CReo=
CRe+Pz

CRePE

11.11 TR= ,900 BBO> 155.03 C0= 11.45 TCeC0=10.607 CReP: 0D

.00
.00
.0
.00
.00
V01
01
01

R

1=z
Iz

0@-%0.\5’!"0"\)"—'

BBR=z 150,454
86R= 150, 44"
BBR= 150.44

BBR= 150.%4

8BR= 150.54
BBR=150.44"
BBR= 150.%4
BBR= 150.54
8BR= 150.5%4

«02 i=10 BBR= 1%0.44

.07 1211 BBR= 150,54
512 BBR=" 150.44
1£13 BBR: 150.44
1.07 I=14 BBR= 150,54

W27
«60

1,67 1215 BBR: 150,44

6.61

CRe+P210,.35
CRePx14.97 [219 8BRz 1%50.54

CRepPz 3,75 1216 BBR:= 150,454

1217 BBR= 150.%4
=18 BBR:z 150.44

-—--THETAx109.0 290w . 517.7 BSYARe___ 11,44 TRs .900 8BOS _225.13 £0s__2.81 YCeCA3 7.407 CRePx__ .00 [z 1 BBR: 233.72

THETA®10%.0 2¢Ds
THETA2105.0 2eDs

1035.3 ASTARs
efis

2070.6 BSTARs

11.11 TR= .900 pgBO= 225.13 CO= 7.81 TCe#CO: 7.407 CRePz ,00 1z 2 9BR=z 213.72
= p= 225,13 Cf= 2,89 TCeCOD: 7.407 CReP=z .00 [z 3 =
11.11 TRz ,900 BBO= 225.13 C0= 7.81 TCeCO:= 7.407 CRePs ,00 fz 4 BBRz 213.72
—-THETA#105.0 2eDs __ 2588.3 BSTARe. . 11.11 YRs .90Q0 BBO= _ 225.13 CAz 7,81 YCeCOs 7.407 CReP=__ .00 Ix_ 5 8BR= 213,72 _
11.11 TRs ,900 BBO= 225.13 C0= 7.81 TCeCO= 7.407 CRePz ,00 !z 6 BBR= 213.72

THETA=105.0 2eDs
----THETA31085.0 2e0s  10353,0 BSPARe ___11.11 TRz 900 RBO= 225,13 CO= __7,81 TCeCO: 7.407 CRePs___

5176.5 BSTARs

.01 1s_ 7 BRBz 213.72_ _

THETA=105.0 2eD= 15529,5 BSTARe 11.11 TRs ,900 BBOZ 225.13 C0z 7,81 TCeCO= 7.407 CRePs ,01 Iz B BBR= 213.72
iz 275,13 CQ=e  7.84 ICeCfiz 7.407 CRepE 09 Is 9 BRR=: 293,72
THETAs105.0 2e0s 25882,6 B8STARs 11,11 TR= ,900 BBO®* 225.13 CO0= 7,81 TCeCO:= 7.407 CRePx ,02 1210 BBRz 213.72
~--THETA®105.0 2#Ds 51765.1 BRSTARR ___11.11 TR= .900 BBO3 __225.13 C03 __ 2,81 TCeCO: 7.407 CRepx _ 07 1s11 BBR= 213.72__
THETA=105.0 ZeD= 103330.3 BSTARe 11.11 TRe ,90Q BBO* 22%5.13 C0z 7,81 VTCeCO: 7.407 CRePx .27 1z12 BBRz 213,72
_. YHBTA®1095.0 Ze0s 155295,.4 _ASTARN 11.11 YR= .900 BBO® 225.13 CQ= __7,At TCeCQz 7.407 CRePr _,59_ 1213 BAR=z 213.72 _
THETAS105.0 Z¢Ds 207060.6 BSTARS 11,11 TR: ,900 BBO® 225,13 C0x 7,81 TCeCO= 7.407 CReP® 1,05 (214 BBRz 213.72
] o= s 2 H _ICeCO0= 2.407 Pz 3 4
THETA=105.0 ZeDs 388238.6 BSTARs 11.11 TR= ,900 RBO* 225,13 CO0= 7,81 TCeCOx 7.407 CReP= 3,68 1216 BBR= 213,72
- THRTAe103.0 ZeDs 517651,5 ASTARe ___11.11 YRe ,900 RB02 225.13 CQ= 7,81 TCeCQ= 2.4p7 CRepPr 6,49 1217 BBR=z 213,72
THETAS105.0 ZeDs 647064.4 BSTARe 11,11 TRz ,900 BBO* 225.13 C0z 7,83 TCeCOz 7.407 CReP:10.15 1218 8BR=z 213.72
CURVES INTERSECT AT Ays 7,40650 Ays  5%50055,43394
NETAS100.0 ZeDs 347.2 8STARs 11,11 TRs 900 8B0Z 27%.02 C0=  7.2% TCeCO= 6.939 CRePz ,00 l= 1 BBRt 266.%

___IWBTA=100.0 ZeDe ____{ 694,5 BSYARS

11,13 TR= ,900 RBO=  27%5.02 CO=

+2% TCeCO=

6.939 CReps

100 I= 2 BBR= 258,93

THETA2100.0 2eDs  1041.7 gSTARs 11,11 TRe ,900 8BO= 275,02 COx 7,2% TCeCO: 6.939 CReps ,00 [z 8 BBR= 258.53
IHETA=100.0 ZeDs 1389,0 ASTARe 11,13 TRs ,90p BBQ2 275.02 CO= 7,25 TCeCO: 6.939 CRepz ,00 [= 4 BBR= 258.53
THETA=100.0 ZeDs  1736.2 BSTARs 11,11 TR= .900 BBO* 275.02 CO= 7,25 TC#CO0=z 6.939 CRePE .00 [z 5 BBR= 258.43
. THETA=100.0 2eDs _3472.4 BSTARs 11,11 TRz .900 BBO3 _275.02 CO= 7,25 TreCO0s 6.939 CReP: ,0Q
THETAs100.0 ZeDs  6944.9 aSTAR® 11,11 TR= ,900 B8BO0* 27%.12 CO0z 7,25 TC+COz 6.939 CReps ,01
THETAS100.0 Ze0e _10417.3 BSTARs 11,11 TR= 900 @BO=  27%.02 CQ= 7,25 1CeCO= 6.939 CRepz ,0% 25
THETA9100.0 ZeDx 13889.8 pSTAR® 11,11 TR: ,900 BBO* 27%.02 COz 7,25 TCeCO:= 6.939 CRePr ,01 58.563
___THETA#100.0 Z*Ds_ 17362,2 BRSTARS 11,11 YR= ,900 ABQ* 275,02 CO0= 7.2%5 VYCeCOz 6.939 CReez ,02 [=10 PBR= 258.53
THETAs100.0 Z¢0D= 34724.4 BSTAR® 11,11 TRz ,900 BBO= 275.02 CO0z 7,25 TCeCO:= 6.939 CRePz ,07 Iz11 BBR= 258.%3
_JHETA=100.0 ZeDs _69444.8 ASTAR® 11,11 TRs ,900 ROO* 275.72 CQ= 7,25 TCeCO= 6.939 CRepz ,27 1212 BBR: 268.53
THETA=100.0 ZeDe 104173,2 BSTAR®s 11,11 TRz .900 BB0* 275.02 C0= 7,25 TCeCO=z 6.939 CRep2 ,58 1z13 BBR= 258.53
... JHETA2100.0 2eD= 138897,6 ASTARS ___11.1) TR= .900 ABO0= 275.02 CO0= 7,25 TCeCOs 6.939 CR+P= {.03 ]=14 8BR= 258,53
THETAs100.0 ZeDs 173622.0 RSTARs  11.11 TA= ,900 8B0= 275.02 CO= 7,25 TC#COx 6.939 CRepx 1.62 [=215 BBR= 268.53

THETA=100.0 ZeD» 260433,0 BSTARS 11.11 TRs ,900 BB0= 275.02 CO= 7,25 TCeCO= 6.939 CRepx 3,63 1=16 BBR: 258.43
THETA=100.0 Z9Ds 347244,0 BSTARSs

11,11

TRs

900

o=

275.02 CO=
27%5.02 CO=

7.25 TCeCO= 6.939 CRePz 6.4
7.2% TCeCO= 6.939 CReP210,0%

CURVES INTERSECT AT Axe 6.9390% Ayr  360142.32948
__THETAs 95.0 2eDs  174.2 BSTARs 11,11 TR: ,900 BBO= $510.25 CO= 3,45 TCeCO= 3.366 CReo=
THETAs 95,0 ZeDs 348.4 pSTARe 11,11 TR= ,900 BBO= 519.25 CO= 3.45 TCeCO0: 3.366 CReP:
____THETAs 95,p 2eDs 522,86 ®STAR® 11,11 TR= ,900 BBO= 510.25 CO0= 3.45 TCeCOz 3.366 CRep:
THETA= 98,0 Z+0s 696.8 BSTAR® 11,11 TRz .900 BBO® 510.25 £O0= 3.45 TCeCOz 3.366 CReP=
THETAs 95.0 2¢Ds 871.0 @STARs  11.11 TRx .900 B8BO=  510.25 C0= 3.45 TCeCO= 3.366 CHeP=
THETAs 95.0 Z*D»  1741.9 WSTARs 11,11 TR= .900 BBO= 511.25 CO0= 3,4% TCeCOz 3.366 CReps
..JHETAx 95.0 ZeDs  34B3.8 gSyAps 11,14 TR= .900 8B0= 510.25 C0= 3,45 TCeCOz 3.366 CRep:
THETAe 98.0 ZeDs  5225.8 asTAms 11,11 TR=s .908 8BD= S10.25 CO= 3,45 TCeCO= 3.366 CRep:
_...JHETAs 93.0 2¢Ds  6967,7 BSTAR® . 11,11 TRz .900 @BO= 510.75 CO0= 3,45 1C+C0= 3.366 CRep:
THETA® 95.0 2¢Ds  8709.6 BSTARs 11,11 TR= ,900 8B0= 510.25 CO0= 3,45 TCeCO= 3.366 CRer=
THETAs 95.0 Ze*Ds  17419.2 BSTARs _ 11.131 TRz ,908 BB0= $10.2% CO0= 3.45 TCeCO= 3.366 CReps
THETAs 95,0 ZeDs 34838.3 pSTAR® 11,11 TRz ,G00 BBOZ 510.25 C0= 3,45 TCeC0= 3,366 CRep=
___THETAe 95.0 ZeDs 52257.% BSTARs 11,11 TRz ,900 BBO= 510.25 CO0= 3,45 TCeCO0= 3.366 CRepz
THETA2 95,0 2eDs 69676.7 BSTAR® 11,11 TRz ,900 RBO= %510.25 CO= 3,45 TCeCOz 3,366 CRep:
THETA= 95.0 ZeDs B87095.8 8STARs 11,11 TRs .900 BBOz 510.25 COx 3,4% TCeCO= 3.366 CReo=
THETA= 93.0 ZeDa 130643.8 BSTARs 11,11 TRz ,900 8BOs 510.25 0= 3.45 TCeCO= 3.366 CRep=

CURVES INTERSECT AT Ays 3.36560 Av:  13000%5.43046

Is17 88R= 258.53
1218 BBR: 258.53

«00 (= 1 8BR= 470.33
«0D 1= 2 BBR= 470.33
+00 1= 3 8BR= 470.33
00 7= 4 BBR= 4/0.7%3
_«00 I= 5 BBR= 4/0.33
.00 Tz 6 8BR= ¢70.33
.01 1= 7 8BR= 470.33
01 1= 8 BBR= 479.33
.01 1z 9 BBR= 470.133
02 1210 BBR= 470.33
+07 1=14 8BR= 470,33
.2% 1212 BBR= 470,33
.54 1213 BBR:= 470.33
+96 1=14 BBR= 470.33
1.51 =15 BBR= 470.33
3.39 1=16 BBR= 470.33
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AZIMUTH OF PATH OF SIQHT WITW RESPECT 7O SUN IS 0 DRGREES
______ ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS = 5 ALTITUDE = 1667644 CrNTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT = 165 DISTANCE TO TARGET AXIS = 666873 ALTITUDE = 2115034 CONTRAST 1S PISITIVE
ZENITH OF PATH OF SIGWT = 180 DISTANCE TO TARGET AXIS = 1562643 ALTITUDE = 2706779 CONTRAST IS POSITIVE
T ZENTTH OF PAYHW OF SIGHT = 135 DISTANGE TO TARGET AXIS v 2723491 ALTITUDE = 2723665 CnnTRAST TS PISITIVE
ZENITH OF PATH OF SIGHT = 120 DISTANCE 7O TARGET AXIS = 2188742 ALTITUDF = 1263762 CNrTRAST IS POSITIVE )
T TENTTH OF PAYH OF SIGHY = 10% DISTANCE TO TARGET AXIS = 205258% ALTITUDE = %8ngs% CONTHAST TS F‘b’ﬂﬂ‘ﬂ:"
ZENITH OF PATH OF SIGHT = 100 DISTANCE TO TARGET AXIS = 2042504 ALTITUDE = 360142 CONTRAST IS POSITIVE
ZENTTH ATH WY = 9 STANC TARGET AXIS = 1486593 ALTITUDE = 1306065 CONTRAST 1S POSITIVE
_ Zlﬂu[ﬁ OF PATH OF. Slﬁut 1IIB_BESPECI ID”SuN is 45 nsnasss . i
; " THETA®180.0 2¢D 2000.0 BSTA 11.11 . 880 197.80 £0= 4,95 TC#CO= 4.655 CRepz ,00 I= 1 BBR= 189.13
THETA3180.0 z-D- 4000.0 BSIAR! 11,11 rn: .ono aao= 197.80 CO0= 4,95 TCeCO= 4.655 CReP= .00 Iz 2 BBR= 169.13
THETA=180.0 Z¢Ds  6000.0 RSTARs 11,11 TRz ,900 BBO* 197.80 CO= 4,9% TCeCO= 4.655 CRePz ,00 Jz 3 BBR:z 189.13
__.IHETA3180.0 2¢Ds _ 800Q,0 8STAR®  11.1% TR= ,90Q0 BBO2 197.80 CO0= 4,95 TCeCO:= 4.655 CRePz ,00 Iz 4 BBR= 1R0.13
THETAS180.0 2eDs 10000.0 BSTARs  11.11 TRz ,900 BB02 197.80 0= 4,9% TCeCO= 4.655 CRep= ,00 Iz S BOR= 1R9.13
_THETA=180.0 7eD= 20000,0 ASYAR= 11,11 TRz ,90Q BBO<* 197.80 C0= 4.9%5 TCeCOz 4.653 CRep= ,00 Tz 6 BBR= 189.13 _
THETAs180.0 2¢D= 40000.0 BSTARs  11.11 TRz ,900 BBOx 197.80 CO= 4,95 TCeCO= 4.655 CReez ,01 Iz 7 BBR:= 189.13
As LI/ L] ARs L] 2 197.80 €0= 4,95 TCeCO=_4.65% CRerz .01 Iz 8 BBR= 189,13
THETAS180.0 2¢Ds 80000.0 BSTARs 11,11 TRx ,900 8802 197.80 CO0= 4,9% TCeCO= 4.655 CRePz ,01 Iz 9 BBR:= 189.13
__TWETA=180.0 2¢Ds 100000,0 BRSYARs __ 11,11 TRz ,900 BBP= 197.80 CO= 4,95 TCeCOx 4.655 CReps ,02 1210 BBR= 189.13
THETA=180.0 Z*D= 200000.0 8STARs  11.1% TR: ,.900 BBO= 197.80 COc 4,95 TCeCO= 4.655 CRePz .07 !z11 BBR= 189.13
__THETA®180.0 ZeDs= 11,11 TRe ,900 BB03 197,80 CO0= 4,95 TCeCO:z 4,655 CRePzx ,27 =12 BBR= 189.13
THETA180.0 ZeDs 600000.0 BSTARs 11,11 TR= .900 B8Oz 197.80 CO= 4.9% TCeCO:z 4.655 CRepz .59 [=13 B88R= 189.13
THETAS180.0 Z¢Ds 800000.0 BSYARs 11,11 TR= ,900 BAB0= 197.80 CO=__4,95 TCeCO= 4,.65% CRepP= 1,05 1=14 BBR= 1R9.13
THETA=180.0 2¢D31000000.0 3STARs  11.11 TR= ,900 ABO= 197.80 (0= 4.95 TC#CO= 4.655 CReP:z 1.65 [213 BBR= 1r9.13
THETA»180.0 2¢Ds1500000,0 §SYARs 11,11 TR= ,900 RBO0= 197.80 CO0:= 4,9% TCeCO= 4.655 CRep= 3,71 [z16 BBR:= 189.13
THETA=180.0 2¢Ds2000000.0 BSTARs 11,11 TRz ,900 BBO= 197.80 CO0= 4,95 TCeCO= 4.655 CRenrz 6.54 1217 BBR:= 1R9.13
CURYES [NTERSECT AT Axs 4,65538  AYs  1667644.0%59% ) R,
|
|
YHETA#165,0 2¢Ds “1931,8 8STARe 11,11 TRs 900 8802 131.87 £0= 9,09 TCeCOx 8.312 CRep= ,00 7= 1 BBR= 129.7§
_THETA=165.0 ZeDx  3863,6 9STARs 11,11 TRz .900 BB0= 131.87 CO0= 9.09 TCeCO0z 8.312 CRePz .00 Iz 2 BBR= 179.79
THETA=165.0 2¢Dn  579%5,4 8STARs 11,11 TRz ,900 BBO* 131.RA7 CO0= 9,09 TCeCO0= 8.312 CRep= .00 I= § BBR= 129.79
THETAS165.0 ZeDe  7727.2 BSTAR®  11.11 TRs .900 AB0z 131.87 CO: 9,00 TC+CO:= 8.312 CRepz .00 I= 4 BBR:= 129.79
THETA=168.0 ZeDs 9659,0 BSTARs 11.1t TR= ,500 BBO* 131.87 C0= 9,09 TC+CO= 8.312 CR«Pz ,00 1= 5 BBR= 129.79
,_ru!vg-1g§fgfh_ 19318,0 BSTARs 11,11 TRz ,900 BBO: 131.87 (0= 9,09 TCeCO= §.312 CRepz ,00 [z 6 BBRz 129.79
THETA=165.10 36636.1 BSTAR®s  '11.11 TRz ,900 BBO= 131.87 C8= 9,09 TC«CO= 8.312 CRep= ,01 iz 7 BBRz 129.79
THETA#165.0 57954,1 BSTAR= 11,11 TRz .900 BBO= 131.87 0= 9,09 TCsCO= 8.312 CReP= .01 [z 8 BBR= 129,79
‘ THETA®165.0 77272.2 9STARe 11,11 TR: .900 RA0= 131.87 CO= 9.0 TCeCO= 8.312 CRePz ,01 [z 9 BBR= 129.79
THETA®165.0 96590.2 8STARs  11.11 TR: ,900 880= 131.87 CO0= 9.09 TCeCO= §.312 CReP:z ,02 1210 BBR= 129.79
THETA2165.0 Z¢0» 193180,.% ASTARs 11,11 TRz ,900 B80= 131.87 CO0= 9,09 TCeCO= 8.312 CRepPz ,N7 T=11 BBR= 129.79
THETA®165.0 ZeD= 386360,9 BSTARe 11,11 TRz ,900 RBO0= $31.87 CO= 9.09 TCeCO= 8.312 CRepz .28 1212 BBR= 129.79
THETA=165.0 240z 579541,4 8STARs  11.11 TR= .900 BB0= 131.87 CO0= 9,09 TCeCO= 8.312 CRepz ,61 1213 88R= 125,79
__.JHETA=165.0 ZeDs 772721.9 BSTARs 11,11 TR: ,900 BBO= 131.87 CO0= 9,09 TCeCO: 8.312 CRep= 1,07 [x14 BBR= 125.79
THETA2165.0 ZeDx 965902.4 ASTARs 11,11 TR= ,900 RBO= 131.87 C0= 9,09 7CeCO= 8.312 CRePz 1,68 !215 BBR:= 129.79
THETA=165.0 2+Ds1448853,6 B8STARs 11,11 TR= ,900 880> 131,87 CO0= 9,09 TCeCOz §.312 CR#P= 3,77 1:16 BBR= 129.79
THETA®165.0 2¢D*1931804,7 OSTARs 11.11 TRz .900 BB0: 431.87 £0= 9,09 TCeCO= 8.312 CRep= 6,65 1z17 BBR= 159.79
___VHETA=165.0 2+022414755,9 BSYARs  11.11 TRz .900 RBO= 131.87 CO0= 9.09 TCeCO= 8.312 CReP=10.42 1218 BBR= 129.79
CURVES INTERSECT AT Axs 8.31192 AY: 2144655.23987
___THETAs150.0 ZeDs  1732.1 8STARe 11,11 TRx .900 BB0= 119.99 0= B8.41 TCeCO= 7.622 CReP= .00 f= 1 BBR:= 119.10
THETA=150.0 ZeD=  3464,1 8STARes 11,11 TR= ,960 RBO: 119.99 CO0= 8,41 TCeCO= 7.622 CRePz ,00 Iz 2 BBR= 119.10
___THETAs150.0 7ZeDs  5196,2 8STARs 11,11 TR= ,900 BBz 119.99 C0= 8,41 TCeCOz 7.622 CRePz ,00 Iz 3 BBR= 119,10
YHETAS150.0 2eDs  4928,2 9STARs 11,11 TR= .900 BBO= 119.99 CO= 8,41 TCeCO= 7.622 CRepP= .00 [= 4 BBR= 119.10
THETA=150.0 Z¢Dx  8660.3 ASTARs 11,11 TR= .900 BBO= 119.99 C0= 8,41 TC#CO= 7.622 CRepz .00 Tz 3 BBR=
YHETA=130.0 Ze0x 17320.6 85TARs 11.11 TR= 500 BBO= 119.99 CO= B.41 TC#COz ?7.622 CRePz .00 I= 6 BBR:
___THETA=150.0 Z*D=x 34641,2 BSTARs 11.11 TRz ,900 BBO= 119.99 CO0= 8,41 TCeCO= 7.622 CR#Pz ,01 [= 7 BBR=
THETAz150.0 ZeDx 51961.8 9STARs 11,11 TRz .900 BBO= 119.99 CO= 8.41 YCeCO0= 7.622 CR+Pz .01 (= B BBR-
__THETA=150.0 Z¢Ds 65282.4 BSTARs  11.11 TR= .900 BBOs 119.99 CO0= B8.41 TCeCO= 7.622 CRvP= ,01 l= 9 3BR:
THETA®1%0.0 Z+0s 86603.0 BSTARs 11.11 THz .900 BBO=z 119.99 CO= 8,41 TC#CO= 7,622 CReP= ,02 1=10 BBR=
, THETAz150.0 2¢D: 173206,0 BSTAR® 11,11 TR= ,900 BBO= 119.99 C0= 8.41 TCeCO= 7.622 CReP= BBR=
| THETA=150.0 ZeDs 346411.9 BSYARe  11.11 TR= .900 RBO= 119.99 CD= @.41 TCeCO0= 7.622 CReP= .28 [z12 BBR:
___JHETA=150.0 2+Dz 519617.9 BSTARs 11,11 TRz .900 BBO= 119.99 CO0= 8,41 TC«CO= 7,622 CRePz .61 =13 BBR=
THETA=150.0 2¢Ds 692823,8 8STARs 11.11 TR: .900 B80z 119.99 CO0= B.41 TCeCO= 7.622 CR+Pz 1.08 (=14 BBR=
. JHETA=150.0 ZeDs 866029.8 BSYARe 11,11 TRz .900 BBO= 119.99 C0= 8,41 TC#CO= 7.622 CRep= 1,69 =15 ABR= 119.10
THETA=150.0 2¢031299044.7 8STARs 11,11 TR= .900 BA0= 119.99 CO= MB,41 TCeCO:z 7.622 CReP=z 3,78 [z16 BBA= 119.10
THETAS150.0 2¢031732059.6 ASTARs  11.11 TR: .900 BBO: 119.99 CO= B.41 TCeCO= 7.622 CR+P= 6,67 1z17 BBR= 119.10
THETA®150.0 Z¢022165074.%5 BSTARs 11,11 TR= .900 BB0= 119.99 CO0= 8,41 TCeCO= 7.622 CR+p=10.45 =18 BBRz 119.10
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T VTHETASTIIW.D Z#Ds  1414,7 9STARs 11.11 VH= .900 BB0= 115.24 (0t .48 TCaCO= 7.664 CRebx 00 T+ 1 §BR: 114,32
_..JHETA»135.0 ZeDs = 2828.5 BSTAR® 11,11 YRz .900 BBO* 115,24 COz 8,48 TC+CO: 7.664 CRePz ,00 iz 2 8BR= 114.32
THETA=13%.0 ZeDs 42427 8STARS 11,11 TRe 000 880% 115.24 CO= 8.48 TCeCO: 7.664 CRePz ,00 I3 3 BBRz 114.42
___THETA=135.0 2eDs  5656.9 8STARs _ t1.11 TRz .900 BBO* 115.24 C0= B,48 TC#COz 7.664 CRePz ,00 2z 4 BBR= 114.32
THETA=135.0 ZeDe ~ Y07/1,1 BSYARe " 11.11 TRs .900 BBO* 115.24 CO: 8,48 TC*COz 7.664 CRepz ,00 1z 5 BBR= 114.32
THETAS135.0 ZeDe 14142,3 9STARe  11.11 TRx .900 BBO® 115.24 COx_ 8,48 TCeCO= 7.664 CReps ,00 Iz 6 BBR:= $14.82
THETAs135.0 2e0s 28284,5 BSTARs 11,11 TRz ,900 BBO® 315.24 CO= 8,48 TCaCOz 7.664 CRepx ,01 Iz 7 BBR= 114.32
___THETA»135.p ZeDs 42426.8 ASTARs 11,11 TRs ,900 B8B0* 115.24 CO: 8,48 TCeCOz 7.664 CRePz .01 Iz 8 BBR= 114.82
THETA=i3%.0 ZoDa 343569, 0 @STARz {1,117 TR= ,900 BBO0= 115.24 CO: B8.48 TCeCOs 7.664 CRePz ,01 Iz 9 BBR=z 114,32
.. JHETA2135.0 ZeDs 70714,3 8STARs 11,11 TR= ,900 8BOT 115.024 COx 8,48 TCeCOx 7,664 CRePz .02 1=10 BBR: 114.92
THRTAS135.0 ZeDs 1414229 9STARe  11.11 TR+ 900 ABOT 115.24 COZ 8,48 TCeCOs 7.664 CRepsr ,07 (211 BBR= 114.32
THEYA=139,0 ZeDs 282845.0 8STARs _ 11.11 TR= .900 880% $15.24 COr 8,48 TCeCOz 7.664 CRepz ,28 [272 BBR:= 114,92
THETA®135.0 ZoDs 424267.5 aSTARs  11.11 TRz ,900 BB0% 115.24 COs 8,48 TCsCOz 7.664 CR#pz ,61 1313 BBR=
THETA=135.0 ZoDs 563690.0 8STAR® _ 11.11 TR= .000 BBO® 115,24 CO* 8,48 VCeCOs 7.864 CRePs 1,08 I314 BBR:
TTTYHETARTSS .0 2e0s YOV112.6 B5TARY 1 117117 TR=".900 B8R0 115.24 CO0s 8,48 TCeCOx 7.664 CRers 1,69 =213 BBR:
THETA=135.0 ZeDs1060668.8 B8STARe 11,11 TRe .900 BBOZ 11%5.24 C0z 8,48 TCeCO:= 7.664 CReP: 3,79 Ix16 8BR:
TUIHEYASL3%. 0 ZeDs 14192781 a8TARe {1, 11 TRS 900 BD0% 115,24 Chs 8.48 YCeCOs 7.664 CRep: 6.48 T:17 BBR:
THETA#135.0 ZeD»1767781.4 BSTARs  11.11 TR= .900 880% 115.24 CO: 8,48 TC+CO= 7,664 CReps10,47 [=18 BBR= 114.32

""""""" CURVES INTERSECY AT AX® 768351 'AvVe 1504065, 18410 T
THEYAs120.0 ZeDe  1000.0 BSTARs  11.11 TR= ,900 BBOZ 124.74 CO= 7,90 TCeCO= 7.193 CR#P= ,00 [= 1 BBR= 123,18
s . D= f TARs 1.1 T ., AB0z  124.74 YCoC0z 7.198 CRe#pPz~ 00 1= 2 BBRz 153.38
THETAS120.0 ZeD=  3000,0 BSTARe 11,11 TRs .900 B8R0: 124,74 TCeCOz 7,193 CRepz .00 (= 3 BBR= 123,38
TTTYHEYASL20.0 7eDs T €000, 1 B5TANS {171 TR= 900 880> 124,74 €O TCeCOz 7,193 CRePz  ,00 Iz 4 BBR= 153.38
THETA2120.0 ZeDs  5000.1 ASTARs 11,11 TRz ,900 RAO0= 124,74 TCeCOz 7.193 CRePz ,00 1= 5 BBR= 123.38
TUTHEYARL2ULY Ze0s T iU0U0 L WS TYARs T 11,11 TR UOU0 B8RO 124,74 | TCeCO=x 7.193 CReP= .00 12 6 BBRz 123,18
THETA=120,0 ZeDs 20000.3 3STARs 11.11 TRz ,900 BBO: 124.74 COx 7,90 TCeCOs 7.193 CReps ,01 'z 7 BBR= 123.38
" THETA=120.0 ZeD= 30000.4 BSTAR® 11,11 TR= .900 BB0* 124,74 CO= 7,90 TCeCO: 7.193 CReps .01 1= 8 BBR= 123.38

___THETA=120.0 ZeDs 40000.5 BSTARs 11,11 TRs ,900 BBO= 124.74 CO0= 7.90 TCeCOz 7.193 CRePz ,01 = 9 BBR=.123.38
THETAs120.0 ZeDs  80000.7 BSTARs 11,11 TRs ,900 80803 124.74 0= 7,90 TCeCOx 7,193 CRepx ,02 [z10 B8BR= 173.38
THETA=120.0 ZeDs 100001,.3 BSTAR®  11.11 TR= .900 RBOz 124.74 CO= 7.9n TCeCO= 7.193 CRepz ,07 1=11 BBR= 123,38

TUTHETAs120.0 2eDs 200002.6 BSTARs T {1.11 TR= .9000 8B02 124.74 COx 7.90 TCeCO= 7.193 CRePz ,28 lz32 8BR= 123.38
THETA#120.0 ZeDs 300003.9 BSTARs  11.11 TRz .900 BBO2 124.74 COz 7,90 TCeCO:=_7.193 CRePr _,61 1213 BBR= 173.38

THETA2120.0 ZeDs 400005,2 aSTAR®s 11.11 TRz .900 BBOx 124.74 CO= 7.90 TCeCO= 7.193 CR#P= {.07 1514 8OR: 123.%8
THETAE120,0 ZeO= 500008.5 BSTAR® _ 11.11 TR= .900 BBO0> 124.74 CO= 7,90 TCeCO= 7.193 CRepz 1,69 115 BBR= 123.38
T THETA=120.0 ZeDs Y%0009.8 BSTARs 11,11 TR= 900 BB0* "124.74 CO= 7.90 TCsCO= 7.193 CRePx 3,78 [216 BBR:= 1°3.18
THETA#120.0 2¢D=1000013,1 BSTARs 11,11 TRs ,900 BB0= 124.74 0= 7,90 TCeCO= 7.193 CReP= 6.66 Iz17 88BR: 123.38

THETA®120.0 Z+0s12%0016.3 aSTARs 11,11 TRz .900 BBO* 124.74 COz 7,90 TCeCOx 7.193 CRePx10.44 1218 B8Rz 123,38

CURVES INTERSECT AT Axs 7.49287 Avs 1038101.5%829

TTHETA®1U5.0 Z¥%Dx 0 S517.7 BSYARs™ 11,11 TRx .900 B880= 179.98 COz 5.37 TceCOz §.025 CRePz ,00
THETAS105.0 ZeD= 1035.3 3STARs 11.11 TR= .900 BBO= 179.98 CO0= 5,37 TC*CO= %5.025 CRepr= 00

1 88R= 173.19
10 . 900 1
T THETA=10%5.0 ze0=  1553,0 BSTARs 11.11 TR= ,900 BBO= 179.98 C0= 5,37 TCeCOz 8,025 CRepz 00 |
[
i
1

1

2 8BR= 173.09
3 8BR= 173.19
4 98R=z 173.7%
5
-3
7

_ THETA$105.0 ZeD=  2070.6 9STARs  11.11 TR= .900 ABO* 179.98 CO= 5,37 TCeCO: 5.025 CRePz .00
THETAs105.0 ZeD=  2588,3 3STARs  11.11 TR= .900 RAO0= 179.98 CO= $.37 TCeCO: §.025 CRePz .0
..-THBTA105.0 2eDc _ 5176.5 BSTARx... 11.11 TR:= .900 RB0=._ 179.98 CO= 5.37 TCeCOz 5.02%5 CR¢P: .00
THETA=105.0 ZeDs 10353.0 95TARe  11.11 TRe ,900 880z 179.98 0= 5,37 TCeCOsz 8.025 CReps .01 [=
s *Ds A s : 9 = 5,37 JCeC0=_5.02% CRepz .01 Is B BBRs
THETA®105.0 ZeDs 20706,1 BSTAR®  11.11 TRz ,900 BBO: 179.98 CO= 5,37 TCeCO: 5.025 CRePz ,01 iz 9 8BR= 173.09
. .THETA2103.0 ZeDs 25882.6 RSTARs _11.11 JR=z ,Q00 BBO= 179.98 CO= %$,37 TCeCO= $.025 CReps ,02 I:10 BAR= 173.79 ..
THETA=105.0 2oN= 51765.1 8STARs 11,11 TR=x .900 BBO= 179.98 CO= 5,37 TC#COz 8,025 CRepz ,07 I=11 BBR= 173.19
THETAz10%.0 2Dz 103530,3 8STARs. . _11.11 TR= ,900 AB0z 179.98 0= 5.37 TCeCO= 5.025 CRepz ,27 [:=12 BBR= 173.09 . .
THETAS105.0 Z#Dz 155295.4 BSTARe 11.11 TRs ,900 RBO* 179.98 CO0= 5.37 1CeCO0= 5.025 CRepz .60 1213 BBR= 173.09
s D . : E = 5,37 7CeC0= 5,025 CR+Pz 1,06 Is14 ABR= 1
THETAz105.0 ZeD= 258825.7 8STARe  11.11 TR= .900 B8Oz 179.98 CO= 5,37 TCeCO= 5.025 CRepz 1,66 [:15 BBR= 173.09
. THETA®105.0 Ze0x 3AB23A.6 ASTAR® ___11.11 TRs .900 BON= 179.98 CQ= 95,37 TC#CO= 5.025 CReps 3,72 1216 BBR= 173,79 _ _
THETA=105.0 ZeDz 517651.5 8STARe  11.11 TRz .900 RBO:= 179.98 CO= 5.37 TCeCO= %.025 CRePz 6.57 =17 8BR= 173.09

R8R= 173,179
BBR= 123.p00 ____
BBR= 173.09

CURYES INTERSECT AT Axs 5,02496 AY:  447442.56679 . ..
THETA=100.0 Z#0s 347.2 ASTARs 11.11 TR .900 ABD= 229.88 CO0: 4.43 TCeCO= 4.201 CRe#P= ,00 's 1 BBR= 218.00
THETA=100.0 2#D= 694.5 STARs  11.11 TRz .900 §BO= 229.88 COz 4,43 TCeCO= 4,201 CR#px ,00 !z 2 BBR:= 218.00 _
THETA2100.0 2¢Dz  1041.7 ASTARs  11.11 TRz 900 BBO2 229.88 C0= 4,43 TCeCO= 4.201 CRePz ,00 Tz 3 BBR= 218.00
THETA=100.0 ZeDs 1389.0 ASTARs 11,11 TR=s ,900 BB 229.88 C0= 4,43 TC+ChHz 4.20) Crepz  ,00 1= 4 8BR= 218.00
THETA=®100.0 Z*Ds 1736.2 BSTARs 11.11 TR= ,900 BB03 229.88 C0= 4,43 TC#C0= 4.201 CRepz ,00 T2 5 BBRz 218.00
_THETA=100.0 Z*Ds  3472.4 BASYARs _ 11.11 TRz ,900 B0z 229.88 CO0= 4.43 TCwCO= 4.203 CRepx .00 7= 6 BBR= 218.00
THETA=100.0 ZeDs= 6944,9 BSTAR: 11.11 TR= ,900 BBOs 229.88 CO0= 4,43 TC#COz 4.201 CRep= ,01 [z 7 BBR:= 218.0
THETA=100.0 ZeDs 10417.3 9STARs __ 11.11 TR:x ,900 BBO: 229.88 (0= 4,43 TCeCOz 4.201 CRePs ,01 Iz 8 BBR= 218.70 _
T THETA=100.0 ZeD= 13889.8 aSTARs TR ) BBO: 229.88 0= 4,43 TCeCO= 4.201 CRePz .01 1=z 9 BBR= 218.n9

THETA2100.0 ZeDs 17362.2 3STARs
THETA2100.0 2Z¢Dax 34724.4 RSTAR:
THETA=100.0 ZeD= 104173,2 BSTARs 11.11 TRz .900 BBO= 229.88 C0= 4.43 TCeCO8= 4.201 CReP= ,59 1=13 BBR= 218.00
_ THETA®100.0 Z#*D= 138897.6 ASYARs _ 11.11 TRz ,900 BBO= 229.88 CO0= 4,43 TCeCOz 4,201 CRepP=z 1,04 J=z14 BBR: 218.10
THETA=100.0 Z#Ds 173622,.0 ASTARs 11,11 TRz ,900 RBO= 279.88 CO0= 4.43 TCeCO0=z 4.201 CRep= 1.64 =13 BBR= 218.70
THETAx®100.0 ZeDs 260433,0 RSTARs 11,11 TRz ,900 8BQ= 229,88 C0= 4.43 TCeC0= 4.201 CResPz 3,67 1216 8BR= 218.10

THETA=100.0 Z#D=s 347244,0 BSTARe 11,11 TR= ,900 8B03 229.88 CO0= 4,43 TCeCO= 4.201 CR#Pz 5,48 1z17 8BR= 218,70

BBOs  229.88 0= 4,43 TCeCOz_ 4.20) CRePz ,02 1z10 BBR= 218.70

RBO= 279.88 CO0= 4.43 TCeCOz 4.201 CRep= ,n7 [=11 98R= 218.00
BBQ= 229.88 CO0= 4,43 TCeCO= 4.201 CR«pPs ,27 [=212 B8BR= 218,230

_CURVES INTERSECT AT Axs 4.20073_ _AY=  276714.236495
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T THETA= 95,7 IeDs 174.2 BSTARs  11.11 TRz 900 8802 324.11 CO= 2.3 TCeCD= 2.722 CRepz .00 is 1 BOR: 304,51
__JHETA= 95.0 2eDs  348.4 RSYARs _ 11.1)1 TRz .900 RBO= 326.11 CO= 2,83 TCeCO= 2.722 CRePx .00 Iz 2 BBR= 304.51
THETA=s 95,0 ZeDx 522.6 ASTARs 11,11 TR= ,900 8B0=* 326.11 COx 2,83 TCeChz 2.722 CReosz 00 I= 3 BOR= 304,51
_THETAs 93.0 ZeD=  696,8 9STARs  11.11 TRs ,900 BB0Z 326.11 CO0= 2,83 TCeCO=z 2.722 CRePr ,00 [z 4 BBR:z 304,51
THETA= 95,0 ZeDn 871.0 9STARe  11.11 TRz ,900 B9B0* 326.11 C0= 2.83 TCeCO=z 2.722 CRePz ,00 t= 5 88R= 3y4.51
THETAz 93.0 ZeD=  1741.9 ASTARs  11.11 TRz ,900 AB0® 326.131 CO= 2,83 TCeCO0z 2.772 CRepz ,00 1= 6 BBR= 304.81
THETAs 95,0 ZeNDs  3483,8 ASTARs 11,11 TRa ,900 B880= 324.11 C0z 2.83 TCeCOz 2.722 CRePs ,01 !2 7 BBR= 304,54
__JHETAs 93.0 ZeD=  5225,8 8STARs  11.11 TR2 .000 AB0* 326.11 £O= 2.83 TCeCOz 2.722 CRePz .01 iz 8 BBR:= 3n4,51
THETA= 95,0 ZeD=  6967.7 aSTARs  11.11 TRs ,900 AB0> 326.11 CO= 2.83 TCeCOz 2.722 CRePx ,01 Iz 9 B8R= 304.51
___THETAs 93.0 7%0s 8709,6 ASTARe 11,11 TRz ,900 B8Oz 326.11 COz 2.83 TCeCO: 2.722 CRePx ,02 1210 B8R= 3n4.s%
THETA: 98,0 ZeDa 17419,2 8STARe 11,11 TRz 940 8B0* 326,11 CO= 2.83 TCeCO= 2.722 CRepz  ,07 (=1l BBR= 3n4,s69
THETA= 99.0 ZeDs 34838,3 ASTARs  11.11 TRx .900 RBO* 326.11 COx 2,83 TCeCO0= 2.722 CR«Pz ,26 1z12 B8BR= 3n4.51
“THETAs 95,0 ZeDs 352237,5 aSTARs 11.11 TR= 900 ABO0* 326,11 C0z2 2.83 TCeCO0:= 2.722 CRepz ,57 [213 BBR:z 304.51
THETAS 98,9 69676.7 ASTARs  11.11 TR= 900 BBO= 326.11 CO0= 2.83 TCeCO= 2.722 CR#Px 1,02 T=z14 3BRz 304.51
8709%5,8 asvAms  11.11 TR= .900 BBO* 324.11 CO0= 2,83 TCeCO0=z 2.722 CRepa 1,60 1215 BBR= 304.51
____THETAs 9%.0 ZeDs= 130643.8 3STARs 11,11 TRs .900 B80= 326.11 CO= 2,83 TCeCOz 2.722 CR#P:z . 3,58 116 BBR: 304,51
CURVES INTERSECT AT Axs TT2.72208 AYs 111835.46144 - o
AZIMUTHM OF PATH OF SIGHT WITH RESPECT YO SUN IS 4% DEGREES . B e
""" ZENITH OF PATH OF STGHT » 180 DISTANCE TO TARGET AXIS = 5 ALTITUDE = 1667644 CONTRAST IS POSITIVE
2ENITH OF PATH OF SIGMT = 145 DISTANCE TO TARGET AXIS = 574813 ALTITUDE = 2144655 CONTRASY IS °JSIT]ve
TTTUZENTTH OF PATH OF SIGHT » 180 DISTANCE TO TARGET AXIS = 1062755 ALTITUDE = 1840884 CONTRAST IS POSIVIVE i
_ZENITH OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 15013989 ALTITUDE = 150608% CONTRAST IS PISITIvE
""" ZENTTH OF PATH OF STGRT = 3120 DISTANCE TO TARGET AXIS z 1792719 ALTITUDE = 1035402 CONTRAST S PISITIVE
ZENITH OF PATH OF SIGMT = 1095 DISTANCE TO TARGET AXIS = 1649674 ALTITUDE = 447443 CONTRAST IS PISITIVE
YT ZENTTH OF BAYH OF STBHY i I80 DISTANCE YO FARGET AX!S » 1569354 ALTITUDE = 278714 CONTRAST Ts BISITIVE
ZENITH OF PATH OF SIGHT = ¢35 DISTANCE TO TARGET AXIS = 1278822 ALTITUDE = 111835 CONTRAST IS PJSITIVE

THETAS180.0 ZeDs=
#Da

2000.0 9STARs
4

JZJ!UIM.ntﬂ?AIu_OIVSJIHL.AI{?NR§J$§CI,lnhsulhlS -90__DEGREES
.1 =

.900 880=

197.80 CO0= 4.95 TCeCQ= 4.655 CRePz ,00

T= § BBR= 189.13

[ [ = oClz Pz F ARR=
THETAS180.0 Z#D=  6000.0 8STARs 11.11 TRz ,900 BBO* 197.80 CO0= 4.9% TCeCO= 4.655 CReP2 ,00 Iz 3 BP&R= 189.13
__THETA=AB8R.8 2eDs __8000.0 3STARe _11.14 TR= ,900 AO0® 197,80 C0= 4.95 TCeCO0= 4.655 CRePsz  ,00 Iz 4 BRRs 189,13
THETA=180.0 2¢Ds 10000,0 BSTAR® 11,11 TR= ,900 AB0= 197.80 CO0= 4.95 TC#CO= 4.655 CR+Px ,00 [ 5 BBR= 189.13
___THETAs180.0 ZeD= 20000.0 RSTARe ___11.11 TRs ,900 RB0s 197,80 CO=_ 4.9% 1CeCO= 4.655 CRep= ,00 I= 6 BERz 189.13
THETA=180.0 ZeD= 40000.0 8SYARs 11.1% TRs ,900 BB0= 197.80 CO0= 4.9%5 TCeCO:z 4.655 CRePs .01 [x 7 BOR=z 189.13
] *0s z 3 = oClx Pz 2 =z .
THETAS180.0 2+Ds 80000.0 3STARs 11,11 TR= ,900 BBO= 197.80 CO= 4.9% YCeCO= 4,655 CRePx ,01 1= 9 30Rz 1A9.13
- THRTA21680.0 700= 100000.0 ASTYARw ____ 11,13 TR= ,900 RA0* 197,80 CO= 4.9% TCeCO=z 4.655 CRePs  ,02 [210 BMR=_189,13 _ .
THETA=180.0 2¢D= 200000,0 BSTARe 11,11 TYRs ,900 BP0z 197.80 CO= 4,95 TCeCOz 4.655 CRapz .07 Ix11 BBRz 189.13
- IHRTA=180.0 2905 _400000.0 ASYARw ___ 11,11 TRs 900 /802 197,80 CQ= 4.95 TCeCOz 4.65% CRepz ,27 (212 BOR: 189.13
THETAS180.0 ZeDs 600000,0 BSTAR® 11,11 TRs ,900 800% 197.80 CO= 4.9% VYCeCO:= 4.655 CRerz .39 [x13 ll:= 189.13
*Ds L L] = #C0= *pz 1,0% [x14 fBRz 389,13
THETA®180.0 2¢Dx1000000,0 BSTARs 11,11 TR= ,900 8802 197.A0 CO:= 4.9% TCeCOx 4,65% CRePz 1.65 1215 BOR= 189.13
__THETAS180.0 20De1500000,0 ASYARe ___11.1% TR= ,900 BPA® 197.80 COz_ 4,95 TCeCQ= 4,655 CReps 3,71 1216 BAR= 189.13 __
THETAS180.0 20D0s52000000.0 BSTARs 11,11 TR= ,900 B80= 197.80 CO= 4.9%5 TCeCO= 4.65% CRePz 6,54 [217 BBR= 189.13
_ CURYES INTERSECY AY Ays 4,43%38 Avs  1667644,05%91
TYHETAS168,0 Te0x 1931,0 0STARs 1111 TN 900 880 187.11 COx 4.4n TCeCO0= 4,125 CRePz .00 1=
- JHETA=165.0 7eDs _ 3863.6 ASTARe  11.1) TRs .900 BEO= 387.11 COz 4,40 TCeCO= 4.125 CRepr ,00 1x
THETA=165.0 ZeD= 579%5.4 asTARs 11,11 TR 900 880 187.11 CO0* ¢,4n TCeCO= 4.125 CRePx .00 =
THETA®16%.0 ZeD=  7727,2 PSTARs  {1.11 TR=s 000 BBO* 187.11 CO= 4,40 TCeCO: 4.12% CReps .00 I= 4 BBR= 179.31
THRTA=16%.0 ZeDs 96359.0 BSTAR: 11.11 TRz 500 BM0* 187.11 CO= 4.40 TCeCOz 4.125 CRePs .00 (= 5 BOR= 179.51
-THETAS169.9 IeD  19318.0 BSYARe  11.31 TRe ,900 BAD® 187.13 CO0= 4.4N TCeCO= 4.12% CRePs .00 J» 6
THETA=169.0 20D  38636.1 B8STAR® 11,11 TRa 900 PBO* 187.11 CO= 4.40 TCeCO=z 4.125 CRepPz ,01 =
_.11.,11 TR= 900 B@0* 187.11 CO= 4,4n TCeCO= 4.128 CRepx .01 Iz
v16%.0 11,11 TR="_,900 B80s 187.11 CO0= 4.40 TCeCO= 4.12% CRePs ,01 |[=
THETA=168. sDs 9659 IR= .9 = 87.1 = 4.40 TCeCO0= 4.12% CReps ,02 [s10 BBR= 179,31
THETA=165,0 JeDs 193180.5 BSTARe 11.11 TRx ,900 BAOs 187.11 CO= 4.40 TCeCO: 4,125 CRepz ,07 Ix11i 8BR= 179.51
. JHETA=163.0 2¢D= 386360,9 ASTARs 41,11 TR= ,900 REP= 387,13 CO= 4,40 TCeCOx 4,125 CReps ,27 [=12 BBR= 179.51 .
THETAR165.0 Ze0s 579541.4 BSTARs 11,11 TR= .900 8802 187.11 COz 4.40 TCeCOx 4.125 CReP=x ,60 (=213 8BR= 179,51
__YHBTA®165,0 ZeDs 772724,9 ASTARs __ 11.11 TRz .900 RBO* 187.131 COr 4.40 TCeCOx 4.12% CRePz .06 (=214 B8BR=z 179
THETA®165.0 ZeDs 965902.4 8STARs  11.11 TRz . 900 RG0* 187.11 CO= 4.40 TCeCOx 4.125 CRePx 1,66 1215 BBR= 51
THETA=165.0 2eDu144885 ARS TRs 2 187.11 CQ=_ 4,40 TCeCO0x 4.12%5 CRePz 3,72 1216 BBR= 179.54

THETAS165.0 2¢Ds1931804,7 BSTARs

4.40 TCeCO= 4.125 CRePx 6,56

{217 B8Rz 179.51




1732,1 8STARs

TUETA=180.0 Z#D= 11,41 TRz ,900 8B0* 184.73 C0= 4,11 TCeCO0s 3.85% CRePx .00 iz i BBR= 177.3%7
___THETA=2150.0 ZeDw  3464.1 PSTARa 11,11 TRs ,.900 BBOT 184,73 CO= 4,11 TCeCO= 3.855 CHeP® ,00 iz 2 BBR:= 177,37
THETA=150.0 2¢Ds  5196.2 BSTARs 11,11 TRs ,900 BBO3 184.73 CO= 4,11 TCeCOz 3.8%5 CRep= ,00 [z 3 BBR= 177.37
THETA=150.0 2eDs  6928,2 BSYARs  11.11 TR: ,900 BBO0= 184.73 CO= .11 TCeCO:= 3.855 CRePx ,00 Iz 4 BBR= 177,37
THETA=150.0 8660.3 BSTAR=  11.11 TRs .900 BBO> 184.73 CO= .11 TCeCOs 3.855 CRePz ,00 Is 5 BBH=: 177.37
THETAz150.0 ZeDs 17320.6 BSTARe  11.11 TRz .900 BBO® 184.73 CO= 4,11 TCeCO= 3,855 CRepz ,00 [z 6 BBR:= 177.37
THETA=150,0 ZeDs 34641,2 BSTARS 11,11 TRs . 900 BBO= 184,73 CO=z 4,11 TCeCO=z 3.8%5%5 CReps .01 (z 7 BBRz 177,37
____THBTAs150.0 ZeDs 51961.8 8STARs  11.11 TRs .900 BBO= 184.73 CO= 4,11 TCeCO:= 3.855 CRepPz ,01 Is 8 BBR: 177.37
THETA=150.0 ZeDs 69282.4 BSTAR® 11,11 TRs .900 BBO® 184.73 CO= 4.11 TCeCOz 3.855 CRePz ,01 Iz 9 BBR= 177.37
____THETA=150.0 ZeDs 86603.0 BSTYARs 11,13 TRz ,900 8B0=  184.73 CO= 4,11 YCeCO= 3.855 CRePz ,02 110 BBR:z 177.37
THETA=150.0 ZeDs 173206.0 BSTARs 11,11 TR= ,900 8B0= 184.73 CO= 4,11 TCeCOxz 3.85%5 CRepx ,07 I[z11 8BRes 177,37
THETA%150,0 Ze0s 346411.9 8STARs 11,13 TR= .900 8B0=  184.73 CO= 4,11 YCeCOz 3.855 CRepz ,27 (212 8BR=_ 177,37
THETA®150.0 2eD= 519617.9 BSTARs  11.11 TRs ,900 BB0= 184.73 CO= 4.11 TCeCO= 3.855 CReP= .60 1213 BBR:= 177.37
___JHETA=150.0 2eD= 692823.8 BSTARs 11,11 TRxz ,900 8B0= 184.73 CO= 4,11 TCeCO= 3,855 CRePz 1,06 {z14 BBR= 177.37
THETA2150.0 ZoDs 866029.8 BSTAR® 11,11 TRe ,900 B8B0= 164.73 CO= 4.11 TCeCO=x 3.855 CRepx 1,66 1215 8BR= 177,37
THETA®150.0 ZoDs1299044,.7 BSYARe 11,11 TR= ,900 BBO0= 184,73 CO0= 4,11 TCeCO= 3,855 CRepz 3.72 Iz16 BBR= 177,37
THETA®150.0 2¢Ds1732059.6 BSTARs 11,11 TRs ,900 8B0= 184,73 COz 4.11 TCeCO= 3.855 CRePxz 6.56 [=17 BBR=z 177.37
. CURVES INTERSECT AT Axs ___  3,85492 Avz 1319683.63943
U YHETA=138.0 ZeDs T 1414,2 8SYAR®  11.11 TR® 900 BBO= 188.30 CBs 3,95 TCeCO:= 3.709 CReps ,00 iz 1 BBRz 180.58
THETAS135.0 ZeDs 2828.5 BSTARe 131,13 TRs .900 BBQ0* 188.30 COr 3,95 TCeCOx 3.709 CRenz 00 [r 2 BBRz 180.58
THETA=135.0 ZeDs  4242,7 BSYARs  11.11 TR« ,000 BBO= 188.30 COs 3,95 TCeCO= 3.709 CRePz ,00 Iz 3 BBRz 180.58
THETA5135,0 ZeDs  5656.9 BSYARs _ 11.11 TR= ,900 BBO= 188.30 COs 3.95 TCeCO= 3.709 CRepx ,00 Ir 4 @BR= 1R0.58
7071.4 BSYARs  11.11 TR= .900 8B0= 188.30 C8= 3,95 TCeCO= 3.709 CReP= .00 Iz 5 8BR= 180.358
_14142,3 BSYARs _ 11.11 TRs .900 BBO=* 188.30 COz 3,95 TC#COa 3.709 CRePz .00 Iz 6 BBRz 180.38
THETA=135.0 2e0a 28284.5 8STARs 11,11 TRs ,900 8B0O= 188.30 CO= 3.95 TCeCOz 3.709 CRepz ,01 Iz 7 BBR=z 180.58
THETAs135.0 ZeDa 42426,8 BSTARs  11.13 TR= ,900 BBO2 188,30 CO= 3.95 TCeCO0s 3.709 CRePxz  ,01 [z 8 BBR= 180.38
THETA2139.0 ZeDs 56569.0 BSTARs  11.11 TRx 900 BBO= 188.30 CO= 3,95 TCeCO= 3.709 CRepz .01 [= 9 BBR: 1A0.58
THETAS135.0 ZeDs 70711.3 BSTARs  11.11 TRs .900 8B0= 188.30 CO= 3,95 TCeCO= 3.709 CHePx ,02 (2310 BBR= 1p0.38
1414228 aStARs 11,11 TRs ,900 ABO= 18A8.30 CO= 3,95 TCeCOz 3.709 CRePz ,07 [x11 BBRxz 180,38
s 282845,0 BSTARs 11,11 TRe ,000 BBO* 1B8.30 CO= 3,95 TCeCOz 3.709 CReps ,27 (=212 88Rz 180.58
D 4242675 0SYAms " 11,11 YR 900 8BO= 188.30 CO= 3,95 TCeCO= 3.709 CRePz ,60 [213 BBR= 180.38
THETAS135.0 2eD= 565690,0 BSYARs  11.3%1 TR= .900 RBO= 188.30 CO=_ 3.95 TC#CO: 3.709 CRePz 1,06 [x14 BBR= 1A0.58
THETA=135.0 ZeDs 707112,6 BSTARs 11,11 TRs .900 BB03 188.30 CO= 3,95 TCeCO= 3.709 CRep= 1,66 [z15 BBR= 1A0,58
__THETA=135.0 2eD»1060668.8 8STARe 11,11 TRs .900 BBO= 188.30 CO= 3,95 7CeCO0= 3.709 CHePs 3,72 [216 BBR: 180,58
"""" CUAVES INTERSECT AY axs 370047 Ay 1050847 43418 T
THETA=120.0 1000.0 BSTARs  11.11 TRe .900 BBO> 188.30 CO0= 3.92 TCeCO=z 3.680 CRsP= .00 1= 1 BBR= 180.58
TYRETAS120.0 29 2000,0 B8SYARe 11,11 TH=2 900 BBOs 188.30 CO= 3,92 TCeCO= 3.6R0 CRep= ,00 Iz 2 BBR= 1R0.38
THETA®120.0 3000,0 BSTARs 11,11 TRs ,900 BB0= 188.30 CO= 3,92 TCeCO= 3.680 CReP= ,00 = 3 8BR= 180.58
TTYRETAR120V0 4000.1 8STARe  11.11 TR« [ 900 BBO= 186.30 C0= 3.92 TCeCO= 3.680 CRep= ,00 t= 4 BBR=180.38
THETA®120.0 5000.1 BSYARs  11.11 TR= .900 BBO* 188.30 CO= 3,92 TCeCO= 3.680 CRepz ,00 I= 5 BBR= 180.38
THETAs120.0 ZeDs 10000.1 8STARs  11.11 TRs .900 8B0= 188.30 0= 3,97 TCeCO= 3.680 CRePz ,00 i= 6 BBR= 1A0.38
___JHETA®120.0 2eDs_ 20000,.3 ASTARs_ __ 11,11 TAs .900 §B03 188,30 CO=" 3,92 TCsCO= 3,680 CRep=z 01 [= 7 BBRz 180.38
THETA=120.0 ZeDs 30000.4 BSTARs  11.11 TR= .900 RBO= 18A.30 CO: 3,92 TCeCO= 3.680 CRepsx ,01 Iz 8 BBR= 180.58
THETA2120.0 2eD=  40000.5 BSTARe _ 11.11 YRz ,900 BB0= 188.30 CO= 3,92 TCeCO= 3.680 CR#px ,01 != 9 8BR= 180.58
THETA=120.0 ZeDs 50000.7 BSTARs  11.11 TRe .900 ABO= 188.30 CO0= 3,97 TCeCO= 3.680 CReP=z 02 rz10 B8BR= 1A0.58
THETA2120.0 2¢Ds 100001.3 BSTAR® 11,11 TR= .900 880= 188.30 CO:= 3.92 TC#CO= 3.680 CRep= .07 =11 BBR= 180,38
THETA=120.0 ZeD= 200002.6 BSTARs 11,11 TRz .900 8B0= 1688.30 C0= 3,92 TCeCO= 3,680 CRep= ,27 (212 B8BR= 180.38
___THETA=120.0 2eDs 300003.9 8STARs ___11.11 TRz ,900 BBO* 188.30 CO= 3,92 TCeCO= 3.680 CRerz ,60 !213 BBR=_1A0.358
THETAs120.0 ZoDs 400005.2 8STAR®  11.11 TR= .900 8B0= 164.30 CO= 3,97 TCeCO= 3.680 CRep= 1,06 1214 8BR= 1A0.58
THETA=120.0 BSTARs 11,11 TR= ,900 8B0z 188.30 CO= 3.92 TCeCOz 3.680 CRePx 1,66 (=15 BBR= 1R0.38
THETA2120.0 BSTARs 11,11 TR= ,900 8B0= 188.30 COz 3.92 TCeCO=z 3.680 CR#Px 3,72 1216 8BR= 1A0.58
______________ CURVES INTERSECT AT Axs ______  3,67987 AY=  745621.34659. B
CUYHMETAS109.0 2eDa T TSIY IV RSTARe 1111 TR® (900 8R0= 200.18 COx 3.%4 TCeCO= 3.334 CRep= ,00 Tz 1 BBR= 191.27
THETA2105.0 ZeD=  1035.3 B8STARs 11,11 TR= .900 ABO= 200.18 CO= 3,54 TCeCO= 3.334 CReP= ,00 Iz 2 BBR= 191.77
THETA2105.0 ZeDs  1553.0 BSTARs 11,11 TR= .900 880z 200.18 CO0= 3,54 TCeCO= 3.334 CRep= ,00 'z I 8BR= 191.27
.2070,6 BSTAR® 11,11 TR= ,900 880z 200.18 C0= 3,54 TCeCO= 3.334 CRepz .00 I= 4 9BRz 191.27
2%588.3 BSTARs 11,11 TRz .900 880z 20Nn.18 CO0= 3,54 TCeCOx 3.334 CRePz ,00 Tz 3 BBR= 191.27
777777777777777777777 5176.%5 BSTARs _ 11.11 TRz .900 8802 200,18 €0= 3,54 TCeCOz 3.334 CRePz ,00 [z 6 BBR= 191.>7
10353.0 8STARs 11,11 TRe ,900 8B0= 200.18 CO= 3,54 TCeCO= 3.334 CRec= ,0%1 Iz 7 8BRz 191.27
THETA®108.0 15529,5 BSTARs  11.11 TRe .900 880= 200.18 C0Oz 3,54 TCeCO= 3.334 CReoz ,0f Iz 8 BBR= 191.27
THETA=105.0 20706.1 BSTAR®  11.11 TR= ,900 ABO= 200.18 CO= 3,54 TCeCO= 3.334 CRePz ,01 !z 9 BBR= 191.27
___THETA=103.0 ZeD= 25882.6 BSTAR®  11.11 TRa .900 BBO= 200.18 COz 3,%4 TCeCO= 3.334 CRePz ,02 1210 BBR= 101.27
THETA2108.0 ZeDe 51765,1 8STARs 11,11 TAz ,900 BBO= 200.18 €0z 3,54 TCeCOx 3.334 CRepz ,07 [z11 BBR= 191.37
--JHETAx10%.0 ZeD» 103530.3 pSYA®s . 11,11 YRs .900 880z 200.18 CO= 3.54 TC#CO= 3.334 CReP=z _ ,27 [=12 BBBz 191.27 ___
THETA2105.0 2¢Ds 155295.4 BSTARs  11.11 TR= ,900 880= 200.18 CO= 3.54¢ TCeCO: 3.334 CRepz .59 }=13 BBR= 191.77
= *Ds = = L ] JCeC0= 3,334 CR+Pz 1,05 [=14 BAR= 191,27
THETA=105,0 Z#D= 258825.7 8STARs 11,11 TR= ,900 R8O 200.18 CO= 3,54 TCeCO= 3,334 CRepz 1.65 (213 BBR= 191,27
_ THETA=105.0 ZeDx_ 30A23A.6 BSYARe_ . _11.11 TR: ,900 AR0* 200.18 CO=__ 3,54 TCeCO= 3.334 CRepPz 3,70 l216 BBR= 191,22
CURVES INTERSECT AT Axs 3.33441 Avz  364922.59957
11,13 TR= _,900 ABO= 229.88 CO= 2,93 TCeCO= 2.778 CRepz ,00 I= 3 BBR= 218,70
11.11 TR= ,900 BBO= 229.88 CO= 2,93 TC«CO= 2.778 CRepPz ,00 Iz 2 BBR= 218.00
41,7 ASTARe 11,11 TR= ,900 RABO* 229,88 CQ=__2,93 TCeCQ= 2.278 CRepz ,00 [= 3 BBR= 218,10 ___
THETA2100.0 ZeDs  1389,0 BSTARe 11,11 TRe ,900 ABO= 229.88 COz 2,93 TC«COs 2.778 CRePz .00 1= 4 8BRz 218.00
s 'L 73 L] ] z €= 2,93 TCeCO032 2,778 CRepz .00 I= = 0
THETAS100.0 ZeD=  3472.4 BSTARs 11.11 TRs 900 BBO= 229.88 C0= 2,93 TC#CO= 2.778 CRepz ,00 != 6 BBRz 218.10
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. THETAs100.0 7eDs  6944,9 ASTARe __ 11.1% TRz ,900 BBQ= _229.88 CQ0= 2,93 TCeCO: 2.778
THETA8100.0 ZeDs 10417.3 ASTARs 11,11 TRz .900 BB0= 229.88 C0= 2,93 TCwCO: 2.778
. JHETA=100.0 2¢D=  13889.8 ASTARs __11.11 TRz ,900 8B0= 229.88 CO= 2,93 TC+CO0= 2.778
THETAS100.0 ZeD* 17362.2 BSTARs. 11.11 TR= ,900 AB0= 229.88 CO0= 2,93 TCeCO= 2.778
THETA=100.0 ZeDs  34724,4 BSTARs 11,11 TR= ,900 BRBG=3 229.88 CO= 2,93 TCeC0z 2.778_
THETA2100.0 ZeDs 69448.8 B8STARs 11.11 TRz ,900 BBO= 229.88 C0= 2.93 TCeCO= 2.778
. JHETA=2100.0 2¢Ds 10417 .900 BBOx 229.88 C0= 2.93 TCeCO0= 2.778
THETAS100.0 ZD= 8803 220.88 CO0= 2,93 TCeCO= 2.778
___JHETA100,0 7e0s 173622.0 BSTARe 11,11 TRz ,900 B8BOa 229,88 CO=_ 2,93 1CeC0= 2.778
THETAS100.0 ZeD» .900 BBO= 229.88 CO= 2.93 TCeCO= 2.778
,,,,,,,,,,, CURVES [NTERSECT AY Ax®= __  2,77843 Ayz  222219,59030
THETA® 95,0 Zebs "174.2 @STAR® 11,11 TR= .900 BBO= 275.N2 CO0= 2,26 TC+COx 2,164
THETA® 95.0 ZeDw 348.4 BSYARe 11,11 TR= .900 BBG= 275,02 C0= 2.26 TCeCOz 2.164
THETAz 95.0 ZeDs 522.6 BSTARs 11.11 TRs ,900 BBO= 275.02 C0= 2,26 TCeCO= 2.164
. JTHETAs 95.0 ZeD3 ¢ 696,8 ASTARs 11,13 TR= .900 880= 275.02 CO= 2,26 TCeCO= 2.164
THETAz 95.0 ZeD= 871.0 BSTARs  11.11 TRz .900 8BO* 275.02 C8z 2,26 TCeCO=x 2.164
___THETA® 95,0 7eDs  1741.9 B8STARs 11,11 TRz .900 BBO= 275.02 CO0= 2.26 TCeCO= 2.164
THETAs 95,0 2eDs  3483.8 8STARs  11.11 TRz ,900 8B03 275.02 CO0= 2.26 TC#CO0=z 2.164
THETAs 98.0 7e0z  5225.8 BSTARs  11.11 TRx .900 B80: 275.02 CO0z 2,26 TCeCO0:z 2,164
THETA» 95.0 2eD® 6967.7 BSTARs 11,11 TRz .900 BRO* 27%.012 CO0= 2,26 TCeCO= 2.164
___JHETAs 95.0 zeDr  8709,6 BSTARs 11,11 TR= .900 BBO= 275.02 C0= 2.26 TCeCO= 2.164
THETAs 95.0 ZeDs 17419,2 BSTARs  11.11 TRz .900 880= 275,02 CO0z 2.26 TCeCO= 2.164
___THETA: 95.0 ZeDs 34838.3 8STARs  11.11 TRz .900 BBO= 275.02 CO0= 2,26 TCeCO0z 2.464
THETAs 98.0 2¢Ds 32257.5 BSTARs  11.11 TR= .900 B80= 275.02 CO= 2,26 TCeCO=: 2.164
THETA® 95.0 2¢Ds 69676.7 BSTARs  11.11 TR= .900 BBO0= 275,72 CO=_ 2,26 TCeCO0x 2.164
THETAs 95.0 2¢D= 87095,8 BSTARe 11,11 TRz ,900 RBO= 27%5.02 CO0= 2,26 TC*CO: 2.164
___THETAs 9%.0 ZeDe 130643.8 S5TARe 11,11 TR= ,900 BBO: 275.n2 CO0= 2,26 TCeCO= 2.164
T "CURVES INTERSECT AT AXs 2.16419 Ayv: 98905.467658
o ___AZINUTH OF PATH OF SIGHT WITY RESPECT TO SUN IS 90 DFGREES
ZENITH OF PATH OF STGWT = 180 DISTANCE 10 TARGEY AxXiS = 5 ALTITUDF = 1667644
ZENITH OF PATH OF SIGHT = 165 DISTANCE TO TARGET AXIS = 416909 ALTITUDF = 1518200
T ZENITH OF PATH OF SIGHT = 180 DISTANCE T0 TARGET AXIS = 741863 ALTITUDE = 1339684
ZENITH OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 1059480 ALTITUDE = 1059547
ZENITH OF PATH OF SIGHY = 120 DISTANCE TO TARGET AXIS = 1291361 ALTITUDE = 745621
_____ ZENITH OF PATH OF SIGKHY = 195 DISTANCE TO TARGET AXIS = 1361743 ALT|TUDE = 364923
ZENITH OF PATH OF SIGHT = 100 DISTANCE TO TARGET AXIS = 1260291 ALTITUDF = 222220
 TARGET AXIS = 1130970 ALTITUDE = 98905

3
THETAS180.0 2

2¢Ds=
a))s
s

2000.0 ASTARs

6000.0 BSTARs

—--THETA=180.0 ZeDs ___R000.0 BSYARs ___11.11 YRs .900 BROD=

THETA®180.0 ZeD»

10000.0 BSTARs

——--THEYAr180.0 ZeDs _ 20000.0 BSYARs. 11,11 TRs ,900 RBO=

THETA®180.0 Ze¢D=
THETAR180.0 ZeD=

40000,0 BSTARe
80000.0 BSTARs

-~ THETA=180.0 ZeDs 100000.0 BSTARA . 11.11 TR= .900 RAQ:
THETA®180.0 Z«D= 200000.0 BSTAR:

~--IHETA®180.0 2003 400000.0 BSTARR ___11.11 TRz .900 8A0=  197.80 CO:__4,95 TC*CO:

THETA2180.0 ZeDs 600000.0 BSTARs

THETAs180.0 2¢D=21000000,0 BSTARs
~---THETA®180.0 2¢021500000,0 ASYARs __11.11 JR= ,900 BBO=

THETA=180.0 Z90%2600000.0 SSTARa

___THETAR18%5.0 ZeD»

116

3863,6 BSTARe

iialgHUIH,DEHPAIu,DI,SJEHI,HIIHASEQREEI_IO"SUN"IS 135. DEGREES

CRepx ,0%1 1= 7 BBR= 218,00
CRepz .01 1= B BBR= 218.70
CRepz ,01 Iz 9 BBR= 218.170
CRepz ,02 1210 BBR= 218.70
CRepz .07 I=11 BBR= 218.10
CRepz ,27 1212 BBR= 218.10
CRepz .59 I=213 BBR= 218.70
CRepz 1,04 [z14 BBR=z 218.70
CRepz 1,64 1215 BBR= 218.70
CRepsz 3,67 T1=16 BBR= 218.170
CRwepz .00 I= 1 BBR= 258.43 "~
Cieoz 00 Tz 2 88R= 258,53
CRepz ,00 Iz 3 BBR= 258.43
CRePz 00 Tx 4 BBR= 258.53
CRepr ,00 Iz 5 BBRz 2F8,43
CRepz  ,00 = 6 BBRz 25B8.53
CRepz ,01 [z 7 BBR: 258.5%3
CReps ,01 1z 8 BBR= 258.53
CReps ,01 1= 9 BBR= 258,53
CRep= ,02 [=10 BBR= 258,53
Crepz  ,07 [=11 B8BRz 258.43
CRepz  ,27 1212 BBR= 258,43
CRepe ,58 1=13 BBR= 258.53
CRepz 1,03 iz14 8BR= 258.43
CRev=z 1,62 1215 BBRz 258.43
CRwP= 3,63 1216 BBR= 258.43
CONTRAST IS #JSITIve -
CONTRAST 1S PISITIVE

CONTRAST IS POSITIVE

CNMTRAST IS POSITIVE

CANTRAST 15 POSITIVE

CONTRAST [S POSITIVE
CONTRAST 1S ©38ITIVE -
CONTRAST 15 PISITIVE

3 BBR= 189,13
4 _8BRz _189.13. . ___
5 BBH= 189.13
6 BBR= 189.13 __
7 BBR= 189.13
9 BBR= 189.13

1210 BBR=. 189.13 ..
fz11 8BR= 1R9.13
+22_.1212 BBR= 189,13
+59 1213 BBR= 189.13

CRepPz 1,65 1=15 BBR= 186,13
CReP=z 3,71 1=16 BAR= 189.13

11.11 TRz ,900 BBO= 197.80 CO= 4,95 TC#C0:= 4.65%5 CR#p=
z =z = 95 TCeC0:= 4.655 CR#pPs _,00 (=
11,11 TRz ,900 BBG= 197.80 CO= 4,95 TCeCO:= 4.655 CReps ,00 I=
197.80 €£0= 4,95 TCeCODz 4.655 CRePz .00 Iz
11,11 TR= .900 8B0= 197.80 £0= 4,95 TCeCD=z 4,655 CReP: ,00 I=
197.80 CO= 4,95 TC#CQ= 4.655 CRep= .00 Iz
11,11 TRz ,900 8BO= 197.B0 CO= 4,95 TCeCOz 4.655 CRep=z= ,01 I=
s £O= 4,95 TCeCN; 4.655 CRsPz z
11.11 TR= ,900 BBO= 197.80 CO= 4,95 TC+CO= 4.655 CR«Pz ,01 la
197.80 C0= 4,95 1C+C0:z 4.655 CRwp= .02
11.11 TR= ,900 880= 197.80 (0= 4.95 TC#(0z 4.655 CRep= ,07
4.655 CRep=2
11.11 TRz ,900 ABO= 197.80 CO0= 4.95 TCeCO:z 4.655 CRePz
H = = 4,95 1C*CO= 4,655 CR#p:z 1.05 |=
11,11 TR= .900 BBO0= 197.80 CO= 4,95 TC+CO0= 4.655
197.80 CQ= 4,95 TCwCO= 4.655
11.11 TR= ,900 BBO= 197.80 CO0= 4,95 TCeCO= 4.655 CRepPz 6.54
11.11 TR= ,900 8B0= 19R.99 CO0= 4,43 TC*CO0:= 4.174 CReps
11,11 TRs ,900 RBO= _19R.99 0= 4,43 TCeCOz 4.174 CR#P= ,00

217 BBR= 189.13

T= 2 8BR= 190,20 _



THETA®188.0 2405  579% 4 scvame 11,11 TRs 900 BBO= 198.99 COz 4.43 TCeCO0z 4,174 CHeps .00 Iz
JHETA165.0 20Ds 7727,2 ASTAR® 11,14 TR=x ,900 BBO* 198,99 CO= 4,43 TCeCO=z 4.174 CRePx _ ,QQ [2 & §bR= 190.7§
THETAs185.0 2¢D=  9650,.0 pSTARs $1.11 TRs 900 BBO* 198.99 COz 4.43 TCeCOz 4.174 CRePs ,00 Iz 5 BBR= 100.20

3 BBR= 190.20
4
5
900 BRO®_ 198,99 €0z 4,43 1CeCO= 4.3174 CRepr 00 1= ; 8BR= 190,20
8

.900 BBOZ 198.99 COz 4,43 TCeCO= 4.174 CRepx 04 [z 7 8BR= 190,20
___THETA2165.0 ZeDs_ _57954.1 QSTARs __ $1.11 TR= 900 BA0= 198.99 COx 4,43 YCeCOz 4.17¢ CRepe ,03 [z 8 88R= 190,20
THETAS165.0 ZoDs 77272.2 9STARs 11,11 TRs ,900 BBO* 198.99 COc 4.43 TCeCOs 4.174 CReps .01 [s 9 8BR= 190.20

As [ ] 9 [ b 3 TCwCO0s 174 CReps .02 1210 fBR= 190.20
THETA216%5.0 ZeDe $193180.5 8STARs 11,11 TRs ,000 BBO= 198.99 COx 4,43 YCeCOz 4.174 CRepx 07 Is11 BBRs 1900.20
___YHETAS26%5.0 200w 386360.9 RSYARe ___11.11 TRs ,900 ABOT 198,99 COz 4,43 TCeCQx 4.174 CRePx ,27 (212 BRR=z 190.2Q .

THETAS165.0 Z¢De 579544.4 BSTARe 11,11 TRs 900 BBO® 198.99 CO= 4,43 TreCO=z 4.174 CRePx ,59 313 8BR: 100.20
THETA2169.0 2e0v 772724.9 BSTARs __ 11.11 TRs .900 8B0= 198.99 €Oz 4.43 TCeCO=x 4.174 CRepx 1,05 (514 BBR= 190.20
THETAR145,0 2eDs 965902.4 BSTARs 11,11 TRs 900 BBO= 198.99 CO= 4,43 TC#C0=z 4.174 CRepPz 1,65 (215 8BR:= 190.20
HETAs .0 ZeDn1448 s 0% 198,99 CO=_ 4,43 1CeCOz 4.174 CRePs 3,71 [216 BBR= 2
THETAs165.0 2oDs1931804.7 BSTARs 11,11 TRs ,900 BBO® 198.99 COx 4,43 TCeCO:z 4.174 CRePz 6,53 [217 BBR= 190.20

,,,,,,,,,,,,,,, CURYES [NTERSECY AT Axs _____  4,17388 AY:s 1528842.74827

PBR: 215.33
_BBR= 215,33

YHETAa150.0 ZeDs 1732.1 BSYARs 11,11 TRs .900 BB0% 226.901 CO= 3.58 TCeC0: 3.306 CRepr 00 T+
THETAZ150.0 ZoDs  3464.3 BSTARs __11.11 TRs ,900 8B0= 226.91 COx 3,58 TCeCOs 3.396 CRepz .00 Iz

THETAS1%50,0 2eDx 5196,2 BSTAR® 11,11 TRz .900 BBO* 226.91 CO= 3,58 TCeCOx 3,396 CRepz ,00 Iz 3 88BR= 215,733
THETAS150.0 ZeDs _ 6928,2 BSTARs 11,11 TRs ,900 BBO= 226.91 CO= 3,38 TCeCOs 3.396 CRepz .00 Iz & BBR= 215,33

1
2
3
. - -
THBTA=180.0 29Ds 8660.3 BSTARs 11,18 TRs 900 BBO= 224.91 COs 3,58 TC#CO:= 3.396 CRepz ,00 [= : 88R="215.733
7
8
9

THETA180.0 ZeDs  17320.6 BSTARs  11.11 TRs .900 BBOT 226.91 CO= _3.58 TC#+C0z 3,396 CReor ,00 Iz

THETAs150.0 ZeDs J4641.2 BSTARs 11.13 TR= 900 BBO* 226.91 C0= 3,58 TC#CO:x 3.396 CRepz .01 Is
THETA=150.0 ZeDs 51961.8 BSTARs 11,11 TR= ,900 8B0= 226,91 CO= 3,58 1C«CO0= 3.396 CReP=z .01 I=
69202.4 ASTARs 11,11 TR= ,900 BBO= 226.91 CO= 3.%8 TCeCOr 3.396 CRep=z ,01 Ir 9 BBR= 215.133
. 86603,0 BSYARs _ 11.1%1 TRe .900 BBO= 226.91 0= 3.%8 TCeCOz 3.396 CRe+Px ,02 1210 BBR= 215.33
THETA190.0 ZeD= 173206.0 8STARs 11.11 TRs ,900 BBO= 226.91 CO0= 3,%8 TC#CO:z 3,396 CRepz .07 Ix1]1 BBRz 215.33
THETA5150.0 ZeDs 346411,9 BSTARe 11,11 TRs ,900 BBO= 226.91 CO0=_ 3,58 TCeCO= 3.396 CRePs ,27 Ix12 BBRx 215.33
THETAS150.0 Z¢Ds 519617.9 BSYARs 11,11 TRs ,900 BB0= 226.91 CO= 3,58 TC#COz 3.396 CRepz ,59 Is13 B8Rz 215.33
THETAs150.0 2¢D= 692823.8 BSTARs 11,11 TR=s ,900 RBO= 226.91 CO= 3,58 TCeCOx 3.396 CRepx 1,04 [314 BBR= 215.33

THBTAz150.0 ZeDs B866029.8 BSTARe 11,11 TR= 900 BBO= 226.91 CO= 3,58 TCeCO: 3.396 CRepz 1,64 [=15 BBR= 215,33
THETAZ150.0 Z*D21299044,7 BSTARs 11,11 TRz ,900 BR0= 226,91 CO0= 3,58 TCw«CO=z= 3.396 CRecz 3,68 116 BBR= 215.33

CURVES INTERSECT AT Axs 3.39636 AYr 1239324.13342

THETAs135.0 ZeDe  1414,2 BSTARs 11,11 TRs ,900 BBO0= 232.85 CO= 3,41 TCeCO= 3.241 CRePr ,00 Iz 1 BBR= 270.%7
THETA=135.0 ZeDs  2828.5 BSTARs 11,11 TR: .900 880= 232.85 CO0s 3.41 YCeCO= 3.241 CRePr .00 [= 2 B8Rz 220.57

1
2
THETAS135.0 ZeDs  4242.7 ASTARs  11.11 TR= ,900 BBO= 232.85 CO= _3.41 TCeC= 3.243 CReps_ .00 1= 3 8BR= 230.87
4
5

THETA=135.0 ZzeDs  5656.9 ASTARs 11,11 TR= ,900 BB0= 232.85 CO= 3,41 TCeCO= 3.241 CRepz ,00 (= 4 8BR= 2720.%7
_THETA®135.0 2eDs _ 7071.1 BSTARs 11,11 TRs .900 B8B0* 232.85 CO0= 3.41 TCeCO= 3.241 CRepz ,20 Iz 5 BOR= 220.%7
THETAz135.0 Z6Ds "14142.3 8STARs 11,11 YR= 900 880= 232.85 C0= 3,41 TCeCO= 3.241 CRePz .00 Iz 6 BBR= 220.57
THETAs135,0 2¢D= 28284.% ASTARs 11,11 TRe ,900 BBO= 232.85 CO= 3,41 TCeCO: 3.241 CRep= ,01 lx 7 BBR= 220.57

42426,8 aSTA 232.8% CO0t 3,41 TCeCO= 3.241 CRePz ,01 !z 8 BBR=z 270.47
THETA3135.0 2eDe_ 56569,0 BSTARs 11,11 TRs .900 BBO0= 232.85 COx - 3,41 TCeCO= 3.241 CRePz ,01 Iz 9 8BR= 220.47
THETA=133.0 ZeDs 70711.3 BSTARs 11,11 TAs ,900 BBO= 232.85 COs 3,41 TCeCOx 3,241 CRePr ,02 (210 BBR= 220,57

THETA=135.0 .900 BBO= 232.8% CO= 3,41 TCeCOz 3.241 CRePz .07 I[=11 BBR=z 270,87
TYHBTAT135.0 ZeDs 282845, 0 8STAS .900 BHO= 232.8% CO= 3.41 TCeCO:z 3,241 CRepz ,27 [212 BBR= 221,587

THETA2135.0 ZeDs 424267,5 BSTARe 11,11 TR= ,900 BBO3 232,8% 0z 3,41 TCeCO:= 3.241 CRePs ,59 1213 8BR=z 220.57
TUTHBYAR{YS.0 ZeDe S858VE,0 BSTANE 11,11 YR® 000 BBO= 232.85 CO0x 3,41 TCeCO: 3.241 CReP=z 1,04 1214 BBR= 270.57

THETAs135.0 ZeDs 707112.6 BSYARs 11,11 TRs ,900 BBO= 232.85 C0= 3.49 TCeCO= 3.241 CR«Pe 1,64 1215 BBRx 220.57

THETA={3I5.0 ZeDa1080688.8 BSTARS 11.11 TA= ,900 B8B0s 232.85 CO= 3,41 TCeCO= 3.241 CRep= 3,67 1216 OBR= 220.57

CURVES INTERSECT AT Axs 3.24140 Avs 988921.58496

~THEYERTZU.U 7505 TUUG.U BSYANS TT.TT TN+ .9OU BBOT 229,88 U+ 3,57 VC«CO: 3.342 CRePs U0 Ti T BBR= 21870

THETA®120.0 ZeDs  2000,0 BSTARs  11.11 TR= ,900 8B0= 229.88 CO= 3,52 TCeCOx 3.342 CRepz .00 |z |
TTUYRETAR1Z0007 2905 T I00Y. U OBSYARS Y1V IT TR U0T BBUE  229.88 COT 3,67 YC#COs: 3.342 TRePz .00 I=

THETA=120.0 2¢D»  4000,.1 BSTARs  11.11 TR= ,900 8A0=T 229.R8 CO= 3,52 TCeCOr 3.342 CReox ,00 I=
TTUYHBTREYZ0.0 29D% T OSDOUL Y BSYARE T TYILIY TR V0T Weh: 223 A8 TOT 3,87 YCeCh= Y. J42 LRePz .00 1=

THETA=120.0 ZeD=  10000.1 BSYARs 11,11 TRz .900 BB0* 229.88 CO0=x 3,52 TCeCO= 3.342 CRePz ,00 I=

.38 . BBO= X 0= 3,82 TCeCO= 3.342 CRepP= 01 1=

THETAS120.0 ZeDs 30000,4 BSTARs 11,11 TR=x ,900 BBO=2 229.88 0= 3,52 TCeCO: 3.342 CReP=z .01 Iz
TTUTHEYART2U.0 YeDs T TANOUELS BiTYARs 11,11 TR 900 BBO* T 229.88 COT 3.52 TCeCO0: 3I.342 CReP: ,01 Iz

THETA2120.0 2eD=  50000.7 BSTARs 11,31 TR: ,900 BOO0z 229.88 CO0= 3,%7 TC+CO=x 3.342 CRepz ,02 [s10 BBR=z 218.90
TTIHBYAST2D.0 ZeDe {0001 .3 @8TARe T {1.11 TAE UOT0 Bb0T 229.38 C0= 3,52 TCeCO= 3.342 CReps 07 1211 BBR="216.90

THETA=120.0 Z*Ds 200002,6 BSTARes  11.11 TRx ,900 BBN* 229,88 CO= 3,52 TC#CO0= 3.342 CRePr ,27 ]z12 BBR= 218,00
T THETA2120.0 ZeD= 300003.9 BSTARs 11.11 TRz 900 8B0= 229.88 C0= 3,52 TCeCO=

3.342. 271
3.342 CRepPzx  ,59 1=13 8BR= 218.00
THETA®120.0 2¢Ds 400005,2 8STARs 11.11 TR= ,900 ARO= 229.88 CO0= 3.52 TCeCO= 3.342 CRe+P= 1,04 1=14 BBR= 218.N0
3
3

TTIWETAR120.0 2¢0s S00006.% aSTARs  11.1i TR 900 pBOx 229.88 CO= 3.57 TCeCOs 3.342 CRep=z 1,64 1=15 8BR= 218,10
.342 CRepz 3,67 1216 BBR= 218.90

THETA®120.0 2eDs 750009,8 BSTARe _ 11.11 TRs ,900 8B0s 229.88 CO= 3,52 TCeCO:

CURVES INTERSECT AT Axe 3.34246 AYs  709245.76660

 _THETA=105.0 ZeDs $17.7 BSTARs 11,11 TR= ,900 BBO* 260.17 €0= 3,11 TCeCO= 2.969 CReP: ,00 |z 1 8BRz 245.27
THETA®105.0 Z#Ds 103%.3 8STARs 11.11 TR= ,900 BAO:* 260.17 CO= 3.11 TCeCO= 2.969 CReps ,00 Iz 2 BBR:z 245.27
THETAs105.0 2eDe  1553,0 BSTARs 11,11 TR= .900 BBO= 260.17 CO0= 3.11 TCe*CO= 2.969 CRepz .00 i= 3 BBRs 245,27
THETAs105.0 ZeND=  2070.6 B5TARs 11.11 TRz ,900 880% 260.17 C0= 3.11 TCeC0= 2.969 CRep= ,00 (= 4 8BR:z 245,27
THETA=105.0 Z#Ds  2588,3 ASTARs 11,11 TR= .900 8BN= 260.17 CO= 3,11 TC«CO0= 2.969 CReP= ,00 [= 5 BBR= 245.27

""" YHETA=108.0 ZeDs ~~'8176.% 8STARs  11.i1 TRz .900 880t 260.17 CO0= 3,11 TCeCO= 2.969 CRePz ,00 (z 6 8BR= 245.27
THETA=10%5.0 ZeDs 10353.0 BSTARs 11,11 TRs ,900 8R0= 260.17 CO= 3,11 TCeCO0= 2.969 CRePx .01 Iz 7 BBR=z 245.27
YHETAS105.0 Zefs 15%29,.% BSTAR®s {1,111 TRs ,900 RBO: 260.17 COz 3,11 TC#CO= 2.969 CRePz ,01 I= 8 BBH= 245.77
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THETA2105.0 ZeDs  20706,1 BSTARs 11,11 TR= ,900 8BO0= 260.17 CO= 3,11 TCeCO= 2.969 CRep= ,01 Iz 9 BBR= 245.27
THETAs105.0 zeDx 25882,6 aSTARs 11,11 TR= .900 BBO= 260.17 COG= 3,11 TCeCO0= 2.969 CR+«P= ,02 110 8BR= 245,37
__ THETA=105.0 ZeD= 51765.1 BRSTARw 11,11 TR= .900 gBO0= 260.17 CO0= 3,11 TCeCO0=z 2.969 CRePz ,07 Iz11 3BR= 245,27
THETA=105.0 7«Ds 103530.3 BSTARs 11.11 TRz .900 RRNz 260.17 TNz X.41 TrefNs 5 GAO fReo- 27 1-4% DRO- %.r -~
___THETA=10%,0 ZeDs 15%29%5,4 RSYARs __11.11 TRz .900 RBO=. 260,17 CO0=_ 3,11 TCeCO= 2.949 CRePz  ,58 [:13 BBR= 245.27 ____
THETA2105.0 Z*Ds 207060.6 BSYARe 11.11 TRx ,900 BBO= 260.17 CO0= 3,11 TC+CO: 2.969 CRepr 1,04 Iz14 BBR= 245,27
Az LILJ ARs L : = 3,11 TCeCOz 2,969 CR#p= 1,63 1315 8BR=
THETA2105.0 2#D=x 388238,6 RSTARs 11,11 TRz ,900 BBO= 260,17 CO= 3,11 TCeCO= 2.969 CRepz 3.64 [=16 BBR= 245.27
I _.CURVES INTERSECT AT Axs __________2,96872 Ayvz  344%942.97360 . .
THETA=100.0 ZeDs 347.2 BSTARs  11.11 TRs ,900 BBO: 275.02 CO= 2.93 VTCeCO= 2.80%5 CR#p= ,00 [z 1 BBR= 258.53
_-THETA=100.0 ZeDx ____ 694.5 ASYARe ___131.11 TR= ,900 BB0= 275.02 CO0= 2,93 1CeCO0= 2,805 CRepPr _,00 Iz 2. 8BR= 258.53 ____
THETA®100.0 2¢Ds  1041,7 BSTARs 11,11 TR= .900 BBOZ 275.72 CO0= 2,93 TCeCO= 2.80%5 CRepz ,00 Iz 3 BBR= 25B.43
.- THETA®300.0 ZeD= __ 31389,0 RSYARs _ 11,11 TR= ,900 RBO0= 275.02 CO0= 2,93 TC#CO0: 2.805 CRem= ,00 1z 4 BBR= 258,53 ___
THETA=100.0 2¢De  1736,2 BSTARs 11,11 TR= ,900 RAO* 275.02 CO0= 2,93 TCeCD= 2.805 CRepx ,00 Iz 3 BBR= 258.43
As eDs 347 ARs L] * 27%.02 C0= 2,93 TCeCO= 2,805 CRepz _,00 ] 6 BBR= 258.63
THETAZ100.0 2¢Ds  6944,9 BSTARs 11,11 TR= .900 BBO: 275.02 £0= 2,93 TC*CO= 2.805 CRepz ,01 1= 7 BBR= 258.%3
_THETA®100.0 ZeDs 10417,3 RSYARs  11.11 TRr ,900 BBO= 275.82 C0= 2,93 TCeCO= 2.805 CRePz ,01 1= B BBRx 258.53
THETA2100.0 2eDs 13889,8 BSTARs 11,11 YR= ,900 BRO= 275.02 CO0= 2,93 TCeCO0z 2.805 CRs«pz ,01 [z 9 B8R= 258.53
_..THETAs100.0 7eDs 17362,2 RASYARs 11,11 TR= .900 BBO: 275.0n2 C0= 2,93 TCeCD= 2.805 CRep= ,02 I=10 BBR= 258,53
THETAS100.0 2#D¢ 34724,4 BSTARe 11,11 TR= .900 BBO= 275.02 CO0= 2,93 TCeCO=z 2.805 CRepz ,07 [=11 BBR= 25B.53
_ THETA=400.0 Ze*0= 6944 TR= BBQ® 275.72 C0=  2.93 TCeCO0= 2.805 CRepz .27 1212 8BR= 258.43
THETAS100.0 2eD= 104173,2 8STARs 11,11 TR= ,900 BBO= 275,n2.C0= 2,93 TCeCO0z 2,805 CRePz ,58 [=z13 BBR= 258.43
__JHETA=100.0 7¢0% 138897,6 BSTARs 11,11 TR= ,90p BBO= 27%.02 C0= 2,93 TCeCO:= 2.805 CRwP= 1,03 1=14 BBR= 258.43
THETA=100.0 ZeD=® 173622.0 BSTARs 11,11 TRs .900 8B0= 275,02 CO0= 2,93 TCeCOz 2,808 CHspz +.62 1215 BBR= 258.53
__YHETA=300.0 2¢0% 260433,0 BSYARs 11,13 TRz ,900 BBO: 275.02 CO0= 2,93 TC#CO= 2.805 CRepP=z 3,63 [=z16 BBR= 258,43
CURVES INTERSECT AT Ax= 2.80497 AY:  224840.50816 T T
THETA= 95,0 2¢Ds= 174,2 BSTARs 11,11 TRz ,900 BBO= 339.77 CO0= 2,27 TCeCOz 2,190 CRePxr ,00 I= 1 BBR=z 316.30
THETA=s 95.0 ZeD» 348,.4 8STARs 11,11 TRe ,900 BBO= 339.77 CO0= 2,27 TC#CO= 2.190 CRepz ,00 [z 2 BBR= 316.50
THETAs 95.0 2eDw 522,6 ASTARs 11,11 TRz ,900 BBOT 339,77 CO0= 2,27 TCeCO0= 2.190 CRepz ,00 1= 3 BBR= 316,30
THETA= 95.0 2¢D» 696.8 BSTAR: 11,11 TR: .900 BBO* 339.77 CO0= 2,27 TCeCOz 2.190 CReP= ,00 1=z 4 BBR= 316.90
___THETAs 95.0 leD= 871,01 BSTARs 11,11 TR= ,900 BBO® J339.77 CQ= 2,27 TCeCO= 2.3190 CReps ,00 [= 5 BBR= 316.30
THETA= 95.0 ZeDs  1741.9 aSTARs  11.11 TRe ,900 RBO= 339,77 8= 2,27 TCeCO:= 2.190 CRedP=  ,00 Jz & BBR:= 316.90
_ _THETA= 95,0 2eDs  3483,8 BSTAR= _ 11,11 TRt ,900 BBO* 339.77 CO= 2,27 TCeCO= 2.190 CRepz ,01 Iz 7 BBR= 316.90
THETAx 95,0 ZeD: 5225, a BSTARs  11.11 TRt ,900 8B0= 339,77 CO=x 2,27 TCeCOz 2.190 CkePs ,01 [z 8 BBR= 316.30
_THETAe 99.0 2¢Ds  6967.7 BSTARs 11,11 TRe .900 BRO* 339./7 CO=z 2,27 TCeCO= 2,190 CReP=z “,01 Iz 9 BBR= 316.30
THETAs 95.0 2eDe  8709,6 BSTARs 11,11 TRz ,900 BBO= 339.77 CO0= 2,27 TCeCO= 2.190 CRepx .02 [=10 BBR:= 316.30
_._JHETAs 95,0 ZeDs 17419.2 ASTARs 11,11 TRz .900 RBO* 339.77 C0= 2,27 TCeCO= 2.190 CRepz= ,07 (=11 BBR= 316,30
THETA®s 95.0 2eDs 34838.3 BSTARs 11,11 TR= ,900 RBO= 339.77 €0z 2,27 TCeCO= 2.190 CReP=  ,26 112 BBR= 316,50
THETA® 95.0 ZeDs 52257,%5 BSTARs 11,11 TRz .900 BBO* 339,77 CO0= 2,27 TCeChH= 2.190 CRepP= .57 (=13 BBR= 316.30
THETAs 95.0 ZeNs 69676.7 BASTARs 11,11 TR= .900 BBO= 339.77 CO= 2,27 TCeCO= 2.190 CR+P= 1,01 [x14 BBR= 316.30
THETA= 95,0 7+D= 87095,8 BSTARs _ 11,11 TRe .900 BBO=_ 339.77 C0= 2,27 TCeC0= 2,190 CRep=_ 1,59 1=15 BBR= 316.30
THETAz 95.0 ZeD® 130643,8 BSTARs 11,11 TRz .900 8B0x 339,77 CO=. 2,27 TCeCO:= 2.190 CRePz 3,56 [z16 BBR= 316,30
o CURVES INTERSECT AT Axs 2.18967 Avyx  100317.12356
T T UAZIWUTH OF PATH OF STGHT wiTH RESBECT TO SUN 1S 135 N-GRFES
ZENITH OF PATH OF SIGHT = 180 DISTANCE YO TARGET AX1S 3 S ALTITUDE = 1667644 CONTRAST IS ©JSITIVE
7ENITH OF PATH OF SIGHT s 165 DISTANCE Y0 TARGET AX1S = 409762 ALVITUDF = 1528843 CONTRAST 15 PISITive
__ZENIYH OF PATH OF SIGHT = 1%0 DISTANCE TO TARGEY AXIS = 715471 ALTITURE = 1239324 CNNTRAST 1S POSITIVE e
ZENITH OF PATH OF S{GWT = 135 DISTANCE TO TARGEY AXIS = 9RSBS9 ALTITUDE = 985922 COMTRAST IS POSITIVE
2ENITH OF PATH OF SIGHY = 120 DISTANCE TO TARGET AXIS = 1228361 ALTITUDE = 700246  COMTRAST IS PISITIV o
TUTZENTTH OF PATH OF SIGHT = 195 DISTANCE TO TARGET AxIS = 1287187 ALTITUDF = 344943 CONTRAST 1S POSITIVE
ZENITH OF PATHW OF SIGHT = 100 DISTANCE TO TARGET AXIS = 1275156 ALTITUDE = 224841 CONTRAST 1S POSITIVE
T ZBNTIYH GF PATH OF STGRY ® 98  DISTANTE TO TARGET AXTS = 1147112 ALVITUDF = 10r317 CONTRAST Is P0SITIVE o
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- OF S1GRT_WITH RESP zae =a

,,,,,,,,,, AZ[WiTH OF PATM_OF SIGHT_ WITH WESPECT 10 SuN IS 180 DEGREES . e e e
THETA®180.0 ZeD=  2000,0 BSYAG- 11.11 TRs ,900 BBO= 197.80 CO=z 4,95 TCeCO= 4.6%5% CReps ,00 iz 1 BBR:z 189.13
THEYAs180.0 Z2¢Ds= 4000,0 RSYARe 11,11 YRe ,900 BBOZ 197,80 CO=_ 4,05 TC+#CO:= 4.655 CRepz_ ,00 l= R=
THETA2180.0 2¢0s 6000,0 BSTARs 11.11 TRs ,900 BBO* 197,80 CO0:t 4,95 TCeCO:x 4.65%5 CRepz ,00 Iz 3 BBR:= 189.13

. THETAs180.0 ZeDs = 80D0.0 RASYARs ___13.131 TRz ,900 BRO= 197,80 COQ=_ 4,95 VCeCOz 4.655 CRepz _,00 .1z 4 _BAR=_189.13 ___
THETA=180.0 ZeDs 10000.0 ASTARs 11.11 TRz ,900 BBO= 197.80 CO* 4,95 TCeCDrt 4.655 CReP= ,00 Tx 5 PBR= 189.13

- THEYA=180.0 2eDx__ 20000,0 BSYARe____131.11 TR= ,900 BBO*® 197.80 CO0= 4,95 YCeCOr 4.65%5 CRep= .00 Iz 6 BARz 189.13
THEYA=180.0 2¢Ds 40000.0 BSTARe 11,11 TR= ,900 BBO* 197,80 CO= 4,95 TCeCOz 4.655 CRePz .01 |x 7 BBR= 189.13

% 197,80 CO:x 4,95 TCeCOz 4,655 CReps .04 ix A BAR= 189,13
THETAs180.0 2Z¢Ds 80000,0 BSYARs 11,11 TRz ,900 BBO®* 197,80 COx 4.95 TCeCOx 4.655 CRe+Px ,01 Iz 9 BBR= 189.13

- YHETA=180.0 ZeDs 1000000 BSYAR® ___311,11 TRz .900 BBO= _197.80 Cf:= _4.95 TLeCO= 4.65%5 CReps .02 1510 BBR= _1R9.13 _ _
THETA=180.,0 ZeDs 20000G.0 8STARs 11.11 TR= 900 RBCs $97,.80 [0= 6,95 TC+COz 4.655 CRepz .07 {211 BBR= 189,13

--YHETA=1AD.0 ZeDs 400000,0 BSYARx . $1.11 TRs .900 RB0= __197.80 C0=_.4.95 YCeCO0=z 4.65% CReP= .27,1312WBBR=_131tL3dﬂ,
THETAn180.0 Z¢Ds 600000.0 RSTARs 11,11 TRs ,900 BBO= 197.80 COx 4,95 TCeCO= 4.65% CRepz .59 [x13 8BR= 189.13

L] L] 1 L3 «C0=_4.655 CRep= 1,05 S
THETA=180.0 Z¢Ds1000000,0 BSTARs 11,11 TRs .900 8B0c 197.80 CO0z 4,95 TCeCD: 4.655 CRePz 1,65 [x15 B0R= 189.13

- THETAs180.0 2¢Dx1500000,0 RSYARe. . 11,11 YRs ,Q0f RBO= 197.80 €0z _4,9% YCeCOz 4.655 CRePs 3,71 1216 BAR= 189.13

THETA=180.0 2¢Ds2000000,.0 BSYARs 11.11 TRs ,900 BBO® 197.R0 COz 4,95 TCeCD= 4.655 CRerz 6.54 1217 BBR= 189.13

_MM 1667644,05%94 == ——

THETA=165.0 ZeDe  1931.8 BSTARs 11,11 TRs .900 8B0= 238.79 CO= 3,85 TCeCO= 3.661 CRepz .00 [» 1 BBR= 226.02
. JHETAS163.0 ZeDe  3863,6 BSYARe 11,14 YR= ,900 BB0= _238.79 0z 3,85 TCeCO= 3.661 CRePz .00 1z 2 BBR= 226,02
THETA=165.0 2¢Ds  5795,4 BSYARs 11,11 TRz 900 8B0= 23B.79 COs 3.85 TCeCOx 3,661 CReps ,00 lz 3 BBRz 276.02
THETA®145.0 2eDe  7727,2 BSYARs 11,11 TRs .900 ABOe 238.79 €0 3.85 TCeCOz 3.661 CRepPz ,00 Is 4 BB8R= 226.02
THETA=188.0 2¢Ds  9659.0 8SYARs  11.11 TRz ,900 8BOT 23B8.79 CO0= 3.85 TC¢CO= 3.661 CR+Pz .00 Iz 5 BBR= 226.N2
-...THETAs16 20Dz 19318,0 @SYARs 11,11 TR= .900 BB0= 238.79 CO= 3,85 TCeCO: 3,661 CReP= .00 ]z 6 BBR: 296,02

THETAs1 38636.1 BSTAR® 11,11 TRs .900 BB0= 238.79 CO= 3.A5 TCeCOz 3.661 CRepz ,01 [z 7 BBR: 226.72
THETA=145,0 ZeDs 57954,1 BSTARs __ 11,11 TRz .900 BBO= 238.79 COz 3,85 TCeCOr 3.661 CRepz .01 [z B BBR= 226.12

THETA=185.0 2¢0s 77272,2 BSTARs 11,11 TRz ,900 8B0= 238.79 C0: 3,85 TCeCO= 3.661 CR#pz ,01 Iz 9 BBR:= 226.72
THETA®165.0 ZeN= 96590.2 BSYARs 11,14 TR: .900 BBO= 238.79 CO= 3I,A5 TCeCO0= 3.661 CRepa .02 [=90 BBR= 226.02
THETA3165.0 Z*Ds 193180,5 BSTARs 11,11 TRs ,900 BBO= 23R8.79 C0= 3,85 TCeCOz 3.661 CRepz 07 lzi11 BBR= 226.02
THETAS165.0 ZeNs 386360,9 BSTARs __ 11,13 VRa ,900 880= 2 3,85 TCeCOz 3.661 CRePz ,27 1z12 BBR= 226.72_
THETA®165.0 Z¢Ds 579541.4 BSTARs 11,11 TRz ,900 8BO= 3.85 TC#C0= 3.661 CRePz .59 [=z13 BBR:= 226.02
.. JHETA2165.0 2eDsx 772721,9 BSTARs _ 11.11 TR= .900 @BO= 3,85 TCeCOx 3.661 CRePz 1,04 {214 BBR= 226.02

TTHETA®165.0 2¢0% 965902.4 BSTARs 11,11 TRs ,900 BRO=
THEYA2165.0 Z¢D»1448853,6 BSTARs 11,11 YRz .900 RBQ=

3.85 TC#+COz 3,661 CRepz 1,64 [x15 BBR= 226.72
3.85 TCeCOx 3.661 CRePz 3,67 =16 BBR= 226.92

CURVES INTERSECT atf Axs 3.66144 AYE  1447920.77249

THETA=150.0 2¢D=  1732.1 BSTARs 11,13 TRz .900 BBO= 263.74 CO0= 3.64 YC#COz 3.477 CRepz .00 [z 3 BBR= 248,47

THETA=180.0 Ze¢De  3464,1 BSYAR: 11,11 TR: ,900 8B0: 263.74 CQ= 3,64 TCeCHz 3.477 CRwPz ,00 iz 2 BBR= 24B.47
THETA=150.0 ZeD= ,}199ﬁg_g§g}a- 11,11 TRz ,900 BRO= 263.74 CO0= 3,64 TCeCO= 3.477 CRepz ,00 Iz 3 BBRz 248.47
TTUYHETAS1%0.0 ZeDs  6928.2 BSTARs T 11,11 TRz 900 8B0x  263.74 COz 3,64 TCsCOz 3.477 CRePz ,00 I= 4 BBR= 248.47
THETA=150.0 ZeD=  8660.3 BSTARs 11,11 TR= ,000 8B0= 263.74 CO0x 3.64 TC#CO= 3.477 CRePz .00 != 5 BBR= 24B.47
TUYHEYAS{S0.0 7eDs 17320.6 BSTARe T 11,11 TH: 900 8B0F 263.74 €02 °3.64 TCeCO:z 3.477 CRePz ,00 = 6 BBR= 248.47
THETAS150,0 2¢Ds  34641.2 BSTAR= 11,11 TRz ,900 BBO= 263.74 CO= 3,64 TC#CO0z 3.477 CRepe .01 Iz 7 BBR= 248,47
T YNETA=180.0 zeDs 5i981.8 BSTARs 11.11 YRe 900 BB0: 263.74 C0z 3,64 tTCel 0= 3.477 CRepz .01 T2 & BBR: 248.47
THETA®#15%50.0 2¢De 69282,4 RSTARs 11,11 TRz ,900 BBO= 263.74 CO0= 3,64 TCeCO= 3.477 CRepP= 01 1= 9 BBRz 248.47
TYHETAa{50.0 ZeD= 86603,0 ASTARe 11,11 TRz .900 RBO= 263.74 COx 3,64 TCeCO= 3.477 CReP=z ,02 Jz10 BBR= 248.47
THETA2150.0 2eDx 173206,0 BSTARs 11,11 TRz ,900 BBO= 263.74 COx 3J,64 TCeCO:x 3.477 CReps .07 lxi1 BBR= 248,47

TYHETA={50.0 ZeDs 346411,0 RSTARs 11,91 THs ,900 BBO= 263.74 CO= 3,64 TCeCO= 3,477 CRep= ,27 1312 BBR= 248.47
THETA®150.0 2Ds 519617,9 BSYAR: 11,11 TR= .900 BBO=_ 263,74 CO= 3,64 TC+CO= 3.477 CRepzr ,58 [z13 BBR= 248.47
THETA=150.0 2¢0Ds 692823.8 BSTARe 11,11 TRz ,900 8B0: 263.74 CO= 3.64 TCeCOx 3,477 CRep= 1,03 Tz14 BBH= 248.47
THETA21%0.0 ZeDs 866029,8 BSYAR: 11,11 TR= ,900 BBO= 263.74 CO0= 3,64 TC#CO= 3.477 CRepP=z 1,62 1215 BBR= 248.47
THETAx180.0 Z#Nx1299044,7 BSTARe  13.11 TR= ,900 8R0O= 263./4 CDz 3,64 TC#CO= 3.477 CRePz 3.64 1216 BBR: 218,37

______ CYURVES INTERSECT AT Ayx= = 3,47688 Av: 1263938.66122 e
THETA=135.0 ZeDs  1414,2 BSTARs  11.11 TRz .900 RBO= 343.33 (0= 2.94 TC#COz 2.842 CRePsz .00 Is 1 BBRz 320.11%
THETAs135.0 Z¢D:  2828,% BSTARs 11,11 TR= ,900 BBO= 343.33 CO0x 2,94 TC#COc 2.842 CRep= ,00 Iz 2 8BR= 320.11
"THETA2135.0 ZeDs  4242,7 BSTARs 11,11 TRz ,900 BBO= 343.33 G0z 2.94 TC#»C0= 2.842 CRepx N0 iz 3 BBR= 320.11%
THETA%135.0 ZeDs  5656.9 BSTARs  11.11 TRs .900 ABO0= 343.33 CO0=z 2,94 TCeCO=z 2,842 CReP=s 00 Iz 4 BBRz 320.11
THETAz135.0 2e0s  7071,1 8SYARs  11.11 TR= .900 BEO= 343.33 C0= 2,94 TCeCO= 2.842 CReP= ,00 Jz 5 BBR= 320.11
THETA=135.0 Z#Ds 14142,3 3STARs 11,11 TR= ,900 AB0= 343.33 CO0s 2,94 TCeCO: 2.842 CRep=z .00 Iz 6 BBR= 320.11

TTUIHETA®135.0 ZeDx 26284.,5 B8STAR®s 11,11 TR= .900 BBO0:= 3I43.33 CO0= 2,94 TC#CO0= 2.842 CRepz ,01 Is 7 BBR: 320.11
THETA=135.0 2¢0s  42426,8 BSTARs 11,11 TRz ,900 BRO:= 343.33 CO= 2.94 TCeChx 2,842 CReez ,01 Iz B BBR= 320.11
“TIHETRE13%.0 Zefa  $6560.0 BSTAR: 11,11 TR: .900 BBO= 343.33 C0: 2.94 TCeCOe 2.842 CR#p= D1 1z 9 BBR= 320.11

THETAS135.0 Z*De 70711.3 BSYARs 11,11 TRs ,900 RRO=  343.33 CO= 2,94 TCeCO= 2.842 CRepPz ,02 I210 BBR= 320.11
THETA®133.0 2¢Dr 141422,5 BSTAR®  11.11 TRz ,900 BBO= 343.33 G0z 2,94 TCeCO0= 2.842 CReP=z .07 I=11 BBR= 320.11
TNETA:iSS 0 _ZeDs 202045-0 8STARs 11,11 TR= ,900 RBO* 343.33 CO0: 2,94 TCeCO:= 2.842 CRepz .26 1212 BBR= 320.11
8A0= 343.33 CO= 2,94 TCeCO= 2.842 CRepa ,57 (=13 BBR= 320.11°
8BO=  343.33 C0= 2,94 TC+C0= 2.842 CR+P: 1.01 [=14 BBR= 320.11

1 RBO= 343.33 €0z 2,94 TCeCO:= 2.842 CRePz 1.59 1215 BBR:= 350.11
THETAs135.0 70Ds1060668,.8 BSTARs _ 11.13 TR= .900 RRO= 343.%3 €0z 2,94 TCeCO= 2.842 CRerz 3,56 1216 BBR:= 320.11

YT T GURVES INTERSELT AT Ays 2. 84243 TAvr 931898.97272

THETAZ120,0 ZeND=  1000.0 BSTAR®s  11.13 TR= ,900 BBO* 380,16 CO=x 2,23 TC#COx 2,164 CR+Pz .00 Iz 1 BBR= 353.°6
® .0 Z*Ds .0 B5TARe 1111 T 900 BB0= $A0.16 C0= 2,23 TCeTO= 2,164 Crebx ~,00 12 2 BBR= 353.26

THETAx120.0 ZeD=  3000,0 BSYARs 11,11 TR= ,900 RBO* 380,16 (03 2,23 TCeCO0s 2,164 CRepx ,00 Ix 3 BBR= 353.26
"""" ATOT T BSTARE " T{. 41 TRz ,V00 8RO+ "J8N.16 0= 2,23 TC«CO=z 2.164 CRepz ,00 1= 4 BBR: 35358 7~

THETA-!ZB 0 ZeDs  5000.1 BSTARs 11,11 TRs ,900 RBO* 380.16 CO0= 2,23 TCeCOz 2.164 CRepz .00 Iz 5 BBR= 353.26
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CTTTYHETAS12000 ZeDs  L0U0U.Y BSYARE T {1 YR IVO0U BBOE

1
H

1i 6 BBR: 35ILIE T

T3BYUI6 U0 2,23 YCeCl= 2.164 CReP2 .00

TH!TA'120 0 2¢Dx  20000.3 ASYARs 11,11 TR= .900 8BO= 3B0.16 CO0= 2,23 TCeCO= 2.164 CRepz ,01 [z 7 8BR= 353.26
[3:0 . TARs 11,7 . = 0. 0= .23 TC#C0z 2,164 CR#spe .01 1= B BBR= 353.76

“_jusrtuxzo 0 2eDs__ 40000,5 BSYARs 11,11 TR= ,900 BRO= 380,16 COx 2,23 TCeCO= 2.164 CRePz ,01 Iz 9 BBK:= 353.26
THETA= 120 .0 Z#Ds " 50000, 7 88TARs 11,11 TR= ,000 BBO* $80.16 CO= 2.23 TCeCO: 2.164 CRepz ,02 1210 OBR= 353.7%

THETA®120.0 2¢De 100001,3 BSYARs 11,11 TRs .900 BBO® 380.18 CO= 2.23 TCeCO= 2.164 CRepz ,07 lx11l BBR= 353.%8
TTIHETAS{2Y. 0 74D 200002, 6 BATARS 1,11 TRE L 0U0 BBOT  380.16 COz 2,23 TCeCOx 2.164 CRePr ,26 1212 BBR= 353,06
THETA2120.0 ZeD= 300003.9 BSTARs  11.11 TR= ,900 RBO* 380.16 €0z 2,23 TCeCO= 2.164 CReps ,57 1s13 B8Rz 353,24
YHETAs120.0 2eN= 400005,2 BSTARs 11,11 TRe .900 BBO= 340.16 CO0= 2.23 1CeCO= 2.464 CRePxz 1,00 1z14 BBR= 353,24

___THETA®120.0 2¢Ds 500006,5 BSTARs  11.11 TRz .900 880% 389,16 CO= 2.23 TCeCO0z 2,164 CRePe 1,57 ix15 8BR= 353,28
THETAz120.0 Z¢De 750009.8 BSTARs 11,11 TR= ,900 BB0= 380.16 C0= 2.23 TCeCOz 2.164 CRep=z 3,52 Is16 BBR:= 353,26

CURVES INTERSECT AT Axx 2.16410 Ays  575803,16029 o e R

TTUUYRETREY10%.0 290% T ST Y BSTARS T LIV YRR V00 BB0F T 422.3¥ C0= 1,97 TCeCOz 1.912 CRepx  ,00 Iz 1 391.731
_____ THETA=103,0 2eDs  1035,3 BSYARs 11,11 TR= ,900 BB0= 422.33 €0z 1.97 TCeCO0= 1.912 CReps ,00 (= 2 391.21
YHETAS108.0 2eN% "1%53,0 B8SYARs 11,11 TRx 900 880 422,33 C0z 1,97 TCeCO0= 1.912 CRepx ,00 I2 3 391.21
THETA=105.0 ZeDa  2070.6 B8STARs - 11.11 TRz .900 BA0O= 422.33 €0z 1,97 TCeCOz 1.912 CRepPs ,(0 Iz 4 391,21
THETA=10%.0 ZeD= ~ 2%588.3 8STAR® 11,11 TRz .900 RBO=z 422,33 C0= 1,97 TCeCO0z 1.912 CR+Pz ,00 12z 5 391,21
THETA=105,0 Z .900 RBO= 422.33 C0= 1,97 TCeCO= 1.912 CRePx 00 Iz 6 391.2¢
THETAS108.0 .900 BBO* 422.33 (0= 1.97 TCeCO= 1.942 CRwp=z 01 I= 7 391.°1.
THETA®105.0 Z#Dx 1%%29.5 BSYARs 11,11 TR= ,900 BR0= 422.33 c0= 1,97 TCeCO0= 1.912 CRePz .01 1z 8 301.71
T YHETAS105.0 7+Dx  20706.1 BSTAR: 11,11 TR: ,900 RBO= 4272.33 CO0= 1,97 TCeCOz 1.912 CReP=z ,01 [2 9 391.21
 THETA=105.0 ZeDs _25882.6 BSTARs _ 11.11 TR= ,900 BBO= 422,33 CO= 1,97 TCeCO:z 1.912 CRepr 02 1210 301.21
THETAs10%.0 2¢Ds  $i765.1 B8STARs ~ 11.11 TRz ,900 BBO* 422.33 C0= 1.97 TCeCOz 1.912 CReps .07 1211 391.71
THETAx105.0 Z¢Dx 103530.3 8STARs 11,11 TR= .900 BRO= 422,33 0= 1.97 TCeCO= 1.912 CRepz 25 1212 391.21
THETA=105.0 ZeD= 155295,4 BSTARs 11,11 TRe ,900 RBO= 422.33 COz 1,97 TCeCOz 1,912 CReps .56 1213 8BR: 301.71

o __THETA%105.0_29Ds _207060.4 BSTARx . 11.11 TRz .900 BBO:= 422 33 COr _1.97 TCeCOz 1.912 CRePx .99 lx14 BBRx 391.21 ...
258825,7 8SYAR:  11.11 TRs ,900 BOO= 1.97 TCeCO* 1.912 CR#Px 1,55 1x15 BBR=z 391.2t

THETA=1053.0 Z¢Ds
[}

422.33 C0=
s

x 1,912 CRepz 3,48 [s16 BBR= J399.21

CURVES INTERSECT AT Axs AYs  282853,.44553
___THETA=100.0 Z#D= 347,2 ASTARe 11,13 TRs ,900 BBO* 457,75 CO= 1,M4 TCeCO= 4,787 CRepx ,00 [x 1 8BR= 416.34
THETA=100.0 ZeDs 694.5 BSTAR®  11.11 TR ,900 BBO= 450.75 0= 1,84 TCeCOx §.787 CRePz .00 I= 2 8BR= 416,34
___YWETA£100.0 ZeDx _ 1041,7 BSYARa . _11.11 TRz ,900 880=_ _ 4%0.25 C0s _1.84 YCeCO= 1.787 CReps __,00 [z 3 BBR= 414,34 __
THETAS100.0 ZeDs  1389.0 BSTARs  11.11 TRz ,500 BBO= 450.75 CO0= 1,84 TCeCO= 1.787 CRepPs .00 Tz 4 BBR= 416,34
___THETA=100.0 2%0s _ 1736.2 ASTARs 11,131 TR: ,900 RBO=  450.25 CO0=__ 1,A4 TCeCO= 1.787 CRePz 00 B
THETA=100.0 2eD=  3472.4 BSTARs  11.11 TRe .900 BBO* 450.25 CO= 1,84 TCeCO:z 31.787 CRePx ,00 Iz 6 BBR= PYreETY
THETA=100,0 Ze¢0= 6944,9 BSTARs 11.11 TRe ,900 RPQO= 450,25 CO0= 1,84 TCeCOz 3.787 CRePs _,01 Ix ? BOR= 416,34
THETA=100.0 ZeDx 10417,3 BSTARs  11.11 TRe ,900 BBO= 450.2% CO:= 1,84 TCeCO:= 1.787 CReps .01 Iz 8 BBR= 416.34
___VHETA=100.0 Z+D= _13889.8 BSYAR® __ 11,13 TR= ,.900 RBO: 450.25 €0= 1,A4 TCwCO= 1.787 CReP= .01
THETA=100.0 ZeDx 17362.2 BSTARs 11.11 TRs ,900 BAO0: 450.2%5 CO= 1,84 TCeCO= 1.787 CRepz ,02
THETA=100,0 7¢D= 34724,4 BSTARs __ 11,13 YR= ,90(4 BBOx 450,25 €0z 1,84 TCeCOz 3.787 CRepz ,07 Ix1i
THETAS100.0 2#Ds 69448,8 BSTARs 11,11 TRe ,900 BRO* 450.2%5 CO= 1.84 TCeCO=z 1.787 CRePz .25
__THETA®100.0 Z*0= 104173,2 BSTARs 11,11 TR= ,900 BRQ: 4%50.25 CO=. 1,84 TCeCOx 3.787 CRepx ,55
THETAZ100,0 ZeDs 138897.6 BSTAR® 11,11 TR=s ,900 8BOx 450.25 CO= 1.84 TCeCO= 1.787 CRwoz ,98
__THETA3100.0 2¢D= 173622,0 BSTYARs 11,11 TRs ,900 BAO* _4%0.25 CO= 1.84 TCeCO= 3.787 CRepz §,54
THETAS100.0 2¢Ds 260433.0 BSTARs  11.11 TRz ,900 BBO= 450.25 C0= 1.84 TCeCh= 1.787 CRepz 3.45
CURVES INTERSECT AT Axs 1,78740 Ays 18478%.67877 _ .
TTUYHETAS 98,0 Ie0s 174, BSTARs 11,11 TH= 900 8B0= 490.05 CO= 1.69 TCeCO=z 1.649 CRerz ,00 iz 1 BBR= 452.716
__ THEYA= 95,0 2¢Ds __ 348.4 BSYARs __ 11,11 IR*,Q9QDNBBD= 490.08 €0z _ 1,69 TCeCOz 1.649 CRepx ,00 Ix 2 BBR= 452,16
THETAZ 95,0 ZeDs= 522.6 BSTARs 11,14 .900 8B0O= 490.05 CO0= 1.69 TCeCh=z 1.649 CReps N0 388
THETA= 95,0 7¢Ds 696,8 BSTARs 11,11 TR- .900 BBO> 490,05 CO= 1.69 TCeCOx 31.649 CRePr ,00
THETAs 95,0 Z#Ds 871.0 BSTAR®  11.11 TRz .900 BBO* 490.05 CO= 1,69 TCeCOr 1.649 CRepz .00
_.JHETA=_95.0 7eD= __ 17441.9 a§1581_“_11,11_123"229!,BBD-,,iﬁofﬂivCQ? 1,69 TCeCOz 3.649 CRepz 00 [z &
THETAs 95.0 Z#Ds  3483,8 BSTAR® 11,11 TRz ,900 BBO= 490.0%5 CO0= 1.69 TCeCO= 1.649 CRepz .01
___YHETAs 95.0 2¢0x  522%5.8 BSTARs 11.11 TRs . 900 RBO= 490.05 CO0= 1.80 TCeCO= 1.649 CRePz .01
THETAR 95,0 ZeDr 6967.7 BSTARs  11.11 TR: 900 BBO: 490.0% C0= 1.69 TCeCO: 1.649 CRePx ,01
THETA= 95.0 2eDs  8709.6 BSTARs 11,11 TR= .900 8B0z 490.05 ClO= _1.69 TCeCOs §.649 CRep= .02 J=1) 88R= 452,16
THETAs 95.0 7¢Dx 17419,2 8STARs 11.11 TRz .900 BB0* 490.05 CO= 1,69 TC*COz 1.649 CRepz ,07 Ix11 BBR:= 452.16
___YHETA= 9%.0 24Dz 34838,3 BSTARs 11.11 TRe ,900 RBO= 490,05 CO= 1.69 TCeCOz 1.649 CRePz .25 [z12 BBR= 452,16
THETAs 95.0 ZeDs 52257.5 BSTARs  11.11 TRx .900 BBO= 490.0%5 C0=z 1,69 TCeCO0z 1.649 CRepx .55 452,78
___YHETA® 95,0 2¢Drx  69676.7 BSTAR: 11,11 TRz ,900 BBO® 490.05 C0= 1.69 YCeCO= 1.649 CRePs .97 1214 BBR= 452,16
THETAs 95.0 1¢Ds  8709%5.8 BSTARs 11,11 TRx .900 BBOT 490.05 CO= 1,69 TCeCO: 1.649 CRepr 1,52 I+15 BBA: 452,74
THETA= 95.0 Z#Ds 130643.8 BSTARs  11.11 TRe ,900 BBO: 490.05 CO=_ 1.69 TCeCO: 1.649 CRepz 3,41 =16 BOR= 452,16
CURVES INTERSECY AT Axs 1,64936 Av: 89986.49382

ZENITH OF PATH OF SIGHY = 165 DISTANCE TO0 TARGET AXIS =

ZENITH OF PATW OF SIGHY 3 1%

120

50" 'DIS

TANCE TO TARGEY axl§ =

§ ALTITUDE = 1667644 CONTRASY
388073 ALTITUDE = 1447921 CONTRAST
729681 ALTITUDE = 1263939

is POSITIVE

1S PISITIVE

CONTRAST IS PISITIVE




ZENITH OF PATH OF SIGWY 3 135 DISTANCE TO TARGET AXIS = 931840 ALTITUDE * 931899 CONTRAST IS POSITIVE
ZENITH OF PATH OF STGHT = 120 DISTANCE TO TARGET AXTS » 997248 ALTITUDE = 'S75803 CONTRAST IS POSITIVE
_____ ZENITH OF PATH OF SIGHT = 185 DISTANCE TO TARGET AXIS s 1055494 ALTITUDE = 287853 CONTRAST IS POSITIVE
T ZENTYN OF PATH OF STGRY & 190  DISTANCE TO TARGET AXIS = 1047998 ALTITUDE = 184786 CONTRNAST Is POSITIVE
____ZENITM OF PATH OF SIGWY s o3 DISTANCE YO TARGET AxIS = _J,U?B"L,A_L_TIY.JIJ_.;_'_ 89986  CONTRAST 1§ POSITIVE
‘""t’OUIDT"TYIS'TUI'?;'.UTYiiiﬁ”i"ﬁll!r!‘!t‘ﬂﬁi’ﬁ. X5 WURTZONTAL 7 = VERTTCAL o T

X1 21 X2 72 x3 13 x4 74 i
LSLY407 IOV 0% 1721176 T I(I83% 158063  DUOTS {¥STAAS 100317 T e
957496 360142 1430649 276714 1739709 222220 1724844 224841 e
SATALY THSUONS {ITON2E TN T63NI5T T N6AVRT 171284Y 3a4das T s
811258 1263762 1207281 1035102 1708630 745621 1771639 709246 L,
"""" 278500 2723665 1494011 1508008Y 1040528 108V54Y 2014141 985922 T
1437357 2706779 1937245 1840804 2238137 1319684 2284529 1239324 ; . I,
"""" TAIILRY 2LIBOIA 2425{07 2144688 2893091 1%10200 2590238 1528848 e
2999995 1667644 2999995 1667644 2999993 1667644 29099995 1667644 e
""" ISNEYYS 144YO2L SA09742 1526843 3406909 (318200 3874013 2144658 B
,,,,,,, 3729681 1263939 3715471 1239324 3761663 1319684 4062755 1840884 - — --——_jﬂ
TTTTTNONI840 931899 S065889  G8%922 4059480 1089547 4505909 1506048
i—;;;z;ar_n__;;;:_zgg;u (709246 4291363 ?,{!621-~4A7‘9-i’_7:_9:_;;3;;17!2 -
“““ 4085494 282853 4287187 34d043 4361743 Y6492 4669674 447443 T T
__._4047990 184786 4275156 224841 4260291 222220 4369351 276214 .
""" 4028982 89966 4147112 100817 4136670 98905 4278822 111833 T
_____ AXSL®_ 6000000,0 CSLXs  60000.0 _CSLYs 5400000,0 _AXLX= 3079000.0 AXLY= 0 - e e
NTGDMs 100 NAINCs 600000 NPROS= 50 ToTTTTTTIIT T

CURRENT ELAPSED TIME 1S

0_MINUTES

37 SECONDS.
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object was located, and the observers were allowed to fixate in any manner of their
choosing. Therefore, ranges calculated from this vision data are called maximum
sighting ranges. The computer program described in this report calculates maximum
sighting ranges for 57 paths of sight defining hemispherical volume within which the
object can be detected.
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