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COMPUTERIZED VISIBILITY CALCULATIONS
| MAXIMUM SIGHTING RANGE PROGRAM

Ivan Harry Barkdoll I}

I. 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 pointl for the
research in developing computer solutions for visibility calculations.

'S. Q. Duntley, et al. Appl. Opt., 3, 550 (1964).
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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. II1.3.

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 threshold) 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°,Qt105°, +120°, £135°,

11509, £165°, and 180°.
s = 225°

4= 270°

o = 180°

g = 315°

g =135°

g =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. I1.2.



11.2 llustrative 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. 2-4 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 24, but with a probability of 70%.

Fig. 26 is the same case as 24, but with a probability of 90%.

Fig. 2-7 is the same case as 2-4, 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. 2

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.

Il. CALCULATIONS

1.1 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 (c) the directional reflectance for each pﬁth 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.

Il1.3 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 pos‘t-subscript, o, indicates inherent, i.e., zero range.
The computer 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, (0,0,6) = (5940) R, (0,0,4)



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,¢) 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 6, 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

C, = ——— (3-1)

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.

1.5 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, = BT, + Bl (3-2)
and the apparent luminance of the background is

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



The apparent contrast of the object is by definition

B, - »B,
c - L= ®°7* (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

»B,T, + B]
Tc = = (3-6)
Co (TBO - bBo)

bBo

This reduces to

,B,T

Te = ——— 3-7)
B, T, + B*

or

1
Te = —————— (3-8)
B*
14—
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.

38. 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 III.1 and III.2.

111.6.2 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, ) is calculated by a summation of measured attenuation lengths
L(z). 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
°T (z,0) = exp- (2 Az) +( + > f(z, 9)
2 L, L(z)1 L(z),, 2

‘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, 8) is equal to sec(180° - @) for all values of 6 greater
than 100°. For thetas of 100° and 95°, i.e., near horizontal paths of sight, f(z, ) 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, 8) 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 6 = 180°, ot

aTr(Z, ) = [aTr (Z, 1800)] f(z, 6)
ext

Above 60 000 feet beam transmittance is found by the equation

| 4.94 z - 60 000 f(z,.6)
°T,(z,0) = { °T, (60 000, 180% | | **P ~ T L exp( 30 000

{ ;
The values 4.94 N.Mi. and 30 000 feet are constants from the optical standard atmosphere.
is the extrapolated attenuation length for 60 000 feet.

260 000

260000

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, 6) values for each of five differ-
ent azimuths, ¢.

Path luminance values used by thé program from 0 to 60 000 feet for all values of 6, except
0 = 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, 0, ¢) table values up to 20 000
feet. For a 8 of 95° above 20 000 feet path luminance is calculated by the equation

®BY (20 000, 95°, ¢) { 1 - °T, (2, 1809) secont (180° = 95%) )

“B*(z, 95° ¢) = —
1 - aT,(20 000, 180°)®ecent (1800 — o5

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

aB;: (60 000’ 6, ¢) ( 1- aTr(Z, 18(°) secant (1800—0) )

°B¥(z, 0, ¢) =
1 - =T (60 000, 180°) =ecent (1800 — &)

111.6.5 Apparent Background Luminance B

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

uB:(z, 0, ¢) = yB,(0, 8, ¢) T, (z, ) + B¥(z, 6, ¢).

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

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

T,(z,0) = °T,(z, 6,.¢) °T,(6) and B*(z, 6, ¢) = 2B*(z, 6, ¢) °T,(0) + °BX(6, ¢).

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

T.(z,0) = °T,_(6) 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



I11.7 Vision Data

il1.7.1 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

(3437.760),

—sIU

where the diameter (D) of the target is in feet, and r 1s 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_ = -l%, where
K is a constant for a given level of inherent background luminance.® This ‘““law’’ amoﬁnts 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 ACIL 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.

6Vlslblhty Studies and Some Applications 1n the Field of Camouflage, Summary Technical Report of Division 16,
Vol. 2, National Defense Research Committee, Washington, D.C., (1946), p. 58.

7 Ibid., p. 128.
8Irlt.ernal Visibility Laboratory Memorandum to Dr. S. Q. Duntley, 24 July 1959, Table 1.
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111.7.2 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).

1OH. 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.

1
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IV. THE COMPUTER PROGRAM

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 ACI 1

Separate n( complate pmgni

for caiculsting and ulutiaguzo
valuss of threshold contrast for
ssch of 9 levels of backgronnd luminance.

Function TR °
Calculstes stmospheric heam mmlmn«.

R Function BSTAR
—» . .
Calculates atmospharic path laminance.

/ Function TROF
Calculates optical systems heam transmiftance.’

° Function BSTOF
I:ul:ulnu aptical nntom pati laminance.
/ Function CO ~  °
Calculates inkerant contrast,

Fenction BBO - .
— .
Qcmmg: inharent backgrewnd luminance. >

Program PODVI

’ Inputs.-for problom selution, flight sumber,
target dismeter, probability of detection,
viewidy system, otc.

fnitialize data tables.
©  Subreutine Data ¥ |
" Centsins data for atmespheric ntl luminance.

Subreutine Data 2
Contains’ data for atmespheric besm transmittance,
and reflection dats for target and background.

;

Stibrentine Data 3 .
Contaings data for -pllnl system path luminsnce

snd heam trausmittance.

Subsenting TCAL c e
Master contrel, selves for intersaction of Cy
and C; curves.
Caleulates x, y ceordinates of intersection points.
Sets wp calculated puints te farm half cress-ssctions.
Prints ont !)nn for half-hamispheric sections
of pnhbillty of targget detection.

v
Subrenting’Plst 1 - -

Sets up data for pletting.
Writes pist tape fer Cal Camp Pletter.

Figure 4-1. Computer program linkage for determining
probability of target detection volumes.



1IV.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.

. Desired probability as integers.

2
3
4
5
6. Constant for converting 50% Tiffany data to the desired probability,
7
8. Switch for printing cross-section data.

9

. 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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IV.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.

IV.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.
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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.
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APPENDIX A

Vision Data

This appendix was taken directly from Appendix A of Visibility Studies and Some 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 10~ 107 107 1074 107
358.9 0.00272 [ 0.00272 | 0.00277 | 0.00334 | 0.00534 0.0303 0.0624
340.4 0.00272 | 0.00272 | 0.00277 | 0.00334 | 0.00536 | 0.0112 0.0308 0.0637 g:ig
340.0 0.00272 | 0.00272 | 0.00277 | 0.00334 | 0.00537 | 0.0112 0.0308 0.0638 0.140
328.0 0.00272 | 0.00272 | 0.00277 | 0.00335 | 0.00539 | 0.0114 0.0314 0.0852 0.14
302.6 0.00272 0.00272 | 0.00277 | 0.00335 | 0.00542 | 0.0116 0.0320 0.0664 0.147
203.6 0.00272 | 0.00272 [ 0.00277 ( 0.00335 | 0.00544 | 0.0117 0.0325 0.0678 0.151
291.8 0.00272 | 0.00272 | 0.00277 | 0.00335 | 0.00544 | 0.0117 0.0326 0.0679 0.162
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
268 .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 | 0.00853 | 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 | 0.00565 | 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 | 0.002790 | 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 | 0.00279 | 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
167.1 0.00273 | 0.00273 (" 0.00279 | 0.00340 | 0.00589 | 0.0140 0.0415 0.0922 0.224
152.0 0.00274 | 0.00274 | 0.00279 | 0.00340 | 0.00593 | 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 0.00697 | 0.0144 0.0434 0.0973 0.240
136.2 0.00274 | 0.00274 | 0.00279 | 0.00342 | 0.00603 | 0.0146 0.0448 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 0.00276 | 0.00276 | 0.00280 | 0.00343 | 0.00608 | 0.0149 0.0459 0.104 0.259
127.7 0.00275 | 0.00276 | 0.00280 | 0.00343 [ 0.00608 | 0.0160 0.0461 0.104 0.263
120.1 0.00275 | 0.002756 | 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 | 0.00827 | 0.0160 0.0508 0.118 0.301
102.1 0.00277 | 0.00277 | 0.00281 0.00348 | 0.00634 | 0.0163 0.05623 0.122 0.315
09.38 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 0.05564 0.131 0.343
02.29 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 ( 0.00352 | 0.00852 | 0.0172 0.05872 0.136 0.386
86.13 0.00278 | 0.00278 | 0.00283 | 0.00352 [ 0.00686 | 0.0175 0.0581 0.139 0.366
85.10 0.00278 | 0.00278 | 0.00283 0.})0352 0.00859 | 0.0176 0.0586 0.140 0.371
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Angular LIMINAL CONTRAST (FOOT-LAMBERTS)

subtense

of target

{minutes) 1.000 100 10 1 10~ 10— 103 10~ 10-*
81 70 i| 000279;| "0 00279| 0 00283;| 0 00353 | 0 00664 |0 0179 | 0 0605 0 145 0 386
80 75 0 00279 0 00279{| 0 00284!| 0 003556 | 0 00667 || 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 0100 0 0658 0 162 0 436
68 08 0 00280|| 0 00280!| 0 00286 0 00361 | 0 00695 || 0 0194 0 0684 0 169 0 462
68 00 0 00280)| 0 00280|| 0 00286)] 0 00381 | 0 00696 | 0 0195 0 0686 0 170 0 462
64 60 0 00281}{ 0 00281'[ 0 00286|| 0 00365 | 0 00705 | | 0 0200 0 0710 0177 0 485
62 85 0 00281 0 00281]{ 0 00287|| 0 00366 | 0 00710 || 0 0202 0 0725 0 182 0 501
58 73 000282{| 000282 000289 000369 | 000724 | | 0 0200 |' 0 0764 0194 0 537
58 36 | 000282} 000282!| 0 00289|| 0 00369 | 0 00725 | | 0 0210 0 0767 0 194 0 541
54 47 /| 000284(| O 00284 ![ 0 00200|| © 00374 | 0 00741 | | 0 0218 00809 | !0 208 0 583
53 83 0 00284 0 00284i 0 00200]| 0 00374|! 0 00743|| | 0 0220 0 0818 0 210 0 5)1
51 08 0 00285|| 0 00285'| 0 00202!| 0 00378/ 0 00786|| | 0 0225 0 0850 0 222 0 627
49 69 0 00286|| 0 00286 | O 00293|| 0 00380!| 0 00763!| | 0 0228 0 0874 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 00298|/ 0 00385 0 00782|| | 0 0238 0 0926 0 246 0 708
45 39 0 00288/ | 0 00288 | 0 00206|| 0 00386(| 0 00785 | 0 0240 0 0940 0 250 0 721
43 07 0 00290;| 0 00290 | 0 00298!| 0 00390|| 0 00802{| | 0 0248 0 0952 0 265 0 767
43 00 0 00290|| 0 002001| 0 00298|| 0 00390|| O 00802||| 0 0249 0 0984 0 265 0 768
40 85 000292 | 0 00202}| 0 0G301|| 0 00394|| ©0 00815||| 0 0256 0 103 0 280 0 sIX
40 38 0 00202!| 0 00292 | 0 00301|| O 00395|| 0 00820|| | 0 025% 0 104 0 283 0 831
38 00 0 00294 | 0 00204{| 0 00304|| 0 00402|| 0 00840| ] 0 0267 0 110 0 303 0 596
37 14 0 00205{| 0 00205|| O 00305(| O 00404|| O 00845||| 0 0271 0 112 0 312 0 925
36 91 0 00205|| 0 00205]{| 0 00306(| O 00405|| O 00848{|] 0 0272 0113 0 314 0 930
35 89 0 00296'| 0 C0206 | 0 00307|| 0 00407{| 0 00887!|| 0 0277 0 116 0 324 0 967
34 04 000299 | O 00299‘ 0 00310|| 0 00413{| 0 00876(|| 0 0286 0122 0 344 1 04
34 00 0 00299,{ 0 00299!| 0 00310(| 0 00413|| 0 00881||| 0 0287 0 122 0 345 104
32 30 0 00302|] 000302 0 00313|| 0 00420{| 0 00895||| 0 0297 0128 0 367 112
31 42 0 00304 | 0 00304{| 0 00314|] 0 00422{| 0 009%04||| 0 0302 0 131 0 380 116
30 76 0 00305,| 0 00305|| 0 00316;| 0 00425!| O 00913||| O 0306 0 134 0 389 120
29 36 0 00307!] 0 00307,| 0 00320{| 0 00432|| 0 00933||| 0 0316 0 141 0 112 1 2%
29 18 0 00308 | 0 00308 ,| 0 00321 || 0 00432!| O 00934||| 0 0317 0 142 0 416 130
28 71 0 00309 | 000309 0 00321|| 0 00434]| 0 00942||| 0 0321 0 144 ) 425 133
28 09 0 00310 | 0 00310{| 0 00323| 0 00438|' 0 00954||| 0 0326 0 148 0 436 137
27 23 0 00312|| 0 00312)| 0 00327{| 0 00442]|| 0 00966/ | 0 0332 0 153 0 454 144
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||| O 0346 0 161 0 4%6 1 56
25 53 0 00316 | 0 00316 | 0 00331 0 00453!1| Q 00994||' 0 0348 0 163 0 494 1 58
24 03 0 00321 | 0 00321 | 0 003371| 0 00462!| 0 0103 0 0364 0175 0 537 1 74
23 49 0 00323 | 0 00323)| 0.00340{| 0 00469]| 0 0104 0 0371 0179 0 555 180
22 69 000326 | 0 00326}| 0 00344|| 0 00474{| 0 0106 0 0381 0 186 0 581 1 91
21 53 000330 | 000330{| 0 00350{| 0 00485!] 0 0110 0 0397 0 198 0 625 2 07
21 50 0 00330 | 0 00330]| 0 00350'| 0 00486{/ O 0110 0 0398 0 199 0 628 2 09
20 43 0 00335 | 0 00335|| 0 00357|| 0 00498{| 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 38
18 57 0 00344 | 0 00344|| 0 003711 | 0 c0524]| 0 0120 0 0449 0 237 0 781 2 6%
18 46 1| 000345 | 0 00345|! 0 00371]| 0 00526]( O 0120 0 0452 0 239 fo 787 271
17 23 0 00352 | 0 00352{| 0 00383] | 0 00547{| 0 0126 0 0479 0 262 0 877 3 08
17 02 0 00354 | 0 00354]| 0 00386/ | 0 00551|| O 0127 0 0485 0 266 0 891 315
16 15 000360 | O 00360(| 0 00395 | 0 00569{| O 0132 0 0508 0 286 0 972 3 44
15 71 0 00364 | 0 00364|| 0 00201 | O 00581(| 0 0135 0 0522 0 297 102 3 64
15 20 0 00368 | 0 00368f| 0 00409 | 0 00503|| 0 0138 0 0540 0 312 108 3 89
14 59 0 00374 | 0 00370|| 0 00417’ | 0 00611|| O 0143 0 0562 0 330 115 4 21
14 36 0 00376 | 0 00372|] 0 00420 | O 00618|| O 0144 0 0571 J 337 119 4 34
13 62 0 00384 | 0 00382]] 0 004341 | 0 00843|| 0 0151 0 0604 0 365 1 30 4 83
13 60 | 000384 | 000382|| 000436 | O 00644| 0 0152 0 0605 0 366 1 30 4 84
12 92 I 000392 |, 0 00391|| 0 00449;| 0 00668|| 0 0158 0 0639 0 393 143 5 36
12 77 0 00394 | 0 00394]] 0 00453! || 0 00678 || 0 0160 0 0649 0 401 1 46 5 47
12 01 ’ G 00406 | 0 00407!! 0 00473| [| 0 00713 || 0 0170 0 0605 0 439 1 64 6 18
11 75 0 00410 | 0 00412|| 0 00481] || 0 00728 || 0 0172 0 0713 0 455 171 6 47
11 67 0 00411 0 00413|| 0 00484] [{ 0 00733 || 0 0174 00719 |, 0 460 173 6 52
11 35 0 00417 | 0 00419|| 0 004903| (| 0 00750 |' 0 0179 0 0742 0 480 1 82 6 93




Angular LIMINAL CONTRAST (FOOT-LAMBERTS)
subtense
of target
(minutes) 1,000 100 10 1 10~ 10~ 10-¢ 10-
| 10 77 0700430 | 0 00434 | © 005i8)|| 0 00791 || 0 0189 0522 | 203 773
10 75 0 00430 | 0 00438 | 0 00520!| 0 00792{|: 0 0189 0524 | 203 774
10 21 0 00443 | 000450 | 0 ooss2! || 0 00836||| 0 0200 0560 | 224 | 885
9038 0 00451 | 0 00480 | 0 00558] || 0 00861]|{ 0 0206 0503 | 237 9 01
9726 0 00456 | 0 00468 | 0 00572 || 0 00883| | 0 0212 0616 | 247 9 45
L9 2% 000470 | 0 00485 | 0 00598|[| 0 00031!|: 0 0224 0667 | 271 10 3
9 220 0 00472' | 0 00489 | 0 00603| || 0 00040|| | 0 0226 0674 | 274 10 5
8 07% 0 00478 | 000404 | 0 00612||| 0 00987!| ' 0 0231 0602 | 282 110 8
8 880 0 00485/ | 0 00506 || "0 00820/ | 0 00984|| o0 0237 0720'| 295 11.4
., 8 613 000496| | 000519 | 0 008649 | 0 0103 || 0 0248 0758| 313 12 0
. 8 510 0 00500' | 0 00525 (| 0 00859 | 0 0104 ||| 0 0351 0774/| 321 12 3
8170 0 00518|| 0 00544 {| 0 00896 | 0 o110 ||| 0 0266 0838|| 349 13 4
8 075 0 00522{| 0 00552 0 00703 | 0 0112 ||| 0 0272 08s2|| 388 13 6
| 7 800 000550 | 000589 (| 000763 | 00122 '| 0 0288 0956|| 401 15 5
i 7 430 0 00562|| 000605 0 00787 | 0 0126 | O 0309 0995 420 16 1
7178 0 00579/ | © 00627‘ 000824 | 00133 | 0 0327 1 06 4 49 17 3
| 6 808 000611{| 000673 0 00891 | 0 0145 ;| 0 0358 119 5 00 19 2
6 800 000611 | 000875 | 0 00892 | 0 0146 || 0 0359 119 5 01 19 3
' 6 460 0 00646| | 000720 | 0 00962 | 0 0158 ||, 0 0393 1 31 5 55 21 4
6 200 000867/ [ 0 00745.| 00100 | 00166 ||| 0 0413 138 5 82 22 @
l 5 873 0 00721{| 000824 || 0 0113 | o0 0188 0 0468 157 6 68 25 9
5 836 0 00728| | 0008281|| 00113 | 0 0190 ||| 0 0472 1 60 8 76 26 2
. B 447 0 00794| | 000923 || 0 0127 | 00216 ||| 0 0534 1 83 778 30 0
5 383 0 c0807| | 000043 || 00130 | 00220 ||| O 0546 1 88 707 | 307
5 106 0 00%69| | 00102 ||l 00143 | 00243 ||| 0 0603 2 07 883 | 1342
4 969 0 00006/ | 00107 ||| 0 0149 | 0 0286 ||| 0 0839 219 935! | 361
4 806 000955/ | 00114 '!! 00159 | 00275 ||| 0 0881 286 2 34 9 98‘ 38 6
4 614 00101 || 00123 | 00171 | 00207 ||| 0 0738 309 2 55 1080 | 419
4 539 00104 || 00126 | 00175 | 00307 ||| 0 0750 319 2 63 12 43 2
4 307 00114 || 00137 || 00183 | 00339 {|| 0 0840 354 2 93 12 4 47 9
4 300 00115 ||| 00138 || 00184 | 00339 ||| 0 0848 355 2oa !l 124 48 2
4 085 00124 | |1 00151 || 00213 | 00375 ||| 00833 391 3 26 13 8 53 5
4 038 0027 ||| 001564 {| 00217 | 00383 ||| 0 0948 402 3331 141 54 4
3 800 00140 ||| 00172 || 00244 | 00430 '|{| 0 107 451 374 16 0 61 7
3 714 00146 | || 00179 || 00256 | 0 0450 ;|| 0 112 470 393 16 8 64 4
3 691 00148 || 00182 || 00287 | 00485 ||| 0 113 479 4 00 17 0 65 1
3 589 00156 ' | 00191 | 00272 | 00480 ||| 0 110 502 4 21 18 0 69 1
3 404 00171 ||| 00211 | 00301 | 00831 ||| 0132 560 4 87 20 0 77 0
3 400 o017t ||| 00211 | 0c302 | 00533 || 0133 560 470 20 0 77 4
3 230 00187 ! {1 00232 | 00333 | 0058 ||| 0147 617 519 22 2 85 4
3 142 00196 ||| 00243 .| 00350 | 00622 ||| 0154 653 5 47 23 3 89 6
3 076 00203 ||| 00253 |, 00384 | 00645 ||| 0 161 678 5 72 24 4 94 1
2 936 00221 '|| 00276 | 00397 | 00706 '|| 0177 746 6 27 26 9 103
2 918 00222 ||| 00277 '|| 00403 | 00716 ||| 0178 752 6 35 272 | 104
2 871 00220 ||| 00287 I|| 00414 '| 00736 || 0 184 776 6 55 28 0 108
2 809 00237 |'00208 || 00432 | 00770 ‘|| 0 192 814 6 84 29 2 113
2 723 00251 ||| 00316 ,|| 00461 | 0 0818 '|| O 204 863 72 || 313 120
2 692 00257 || 00322 || 00471 | 00838 0 207 883 7 48 319 122
2 584 00277 ||| 00348 ||| 00808 | 00910 ][0 226 964 8 13 348 133
2 563 00283 ||| 00355 [|| 00519 | 00929 |l 0231 8 30 35 4 136
2 403 00313 |, 00398 || 00883 | 0 104 /0 260 9 34 40 0 164
2 349 00328 | (00413 || 00607 | 0100 l0 272 975 420 161
2 269 00350 '|| 00442 || 00652 | 0 116 10 201 10 5 44 9 173
2 153 00384 ||| 00488 || 00718 | 0 120 0 321 17 49 9 192 0
2 150 00384 ||| 00489 ||| 00721 | 0 130 0322 17 50 0 193 0
2 043 00423 ||| 00538 ||| 00794 | 0 143 0 355 12 9 55 5 213
1 988 00444 (|| 0 0566 ||, 0 0838 | 0 150 0 376 13 6 583 \|!225
1 887 00502 ||| 00644 ||| 009584 | 0171 0 430 15 6 66 7 || ' 258
1 846 00506 'l {00653 ||| 00964 | 0173 ||| O 432 158 .| 676 |[,2810
1 723 0 0574 0 0740 0 110 0198 ||| 0 496 181 )| 776 209
1 702 00588 ||00787 | 0113 |0 202 0 507 1R 5 ] 79 4 306
1 615 00843 |[00840 || 0125 |i0224 1|10 8562 2 6 881 I||3400
1 571 0o06s0 |'o0oss2 I|' 0132 [lo236 !]|: 0504 21 8 93 3 361
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Angular LIMINAL CONTRAST (FOOT-LAMBERTS)
subtense
of target
(minutes) 1,000 100 10 1 10—t 10-? 10— 10-¢ 10-¢
*1.520 0.0720 || 0.0944 0.141 0.251 [jo0.638 |[* 2.77 -23.3 100.0 386. -
1.459 00776 [|0 101 0.152 0.272 0.684 2.99 25.2 108. 417.
1 436 0.0796 |]0.105 0.157 0 281 0.703 3.09 26.1 t12. 432.
1 362 0077 |lona 0.174 | {0.311 0.7°3 3.43 28.9 124 479,
1.860 0.0831 | 0.118 | [0.178 0.312 |' 0.785 3.45 20 0 125. 480.
1.292 0.0968 |1 0.128 0.108 0.345 0.868 3.82 32.2 138. 5357
1.277 0.0986; | 0.181 0.107 0.352 0.885 3.90 32.9 544.
1.201 0.110 0.148 0.222 0.305 0.995 4.4 37.1 617,
1.175 0.115 | || 0184 0.232 0.413 1.05 4.58 38.7 643.
1.167 0.117 [} 0.155 0.234 ' 0.419 1.08 4.63 39.3 652.
1.135 0.123 | 1] 0.164 0.248 |, 0.442 1.12 [, 4.01 41.4 687.
1.077 0.135 ' || 0.182 0.274 0.491 1.24 5.48 48.0 766.
1.075 0.138 0.182 ||0.278 || o0.492 1.25 5.50 46 2 770.
1.021 0.149 0.200 0304 |'0542 |, 1.38 |! a.09 51.3 851.
0.993% 0.157 0.210 0.319 0.572 || 1.45 6.41 53 6 893.
0.9726 0.168 0.219 0.333 0.596 152 6.67 56.1 041.
0.92%4 0.177 0.239 " || 0.364 0.652 t 1.66 7 33 61.6 1030.
0.9229 0.180 02:2 {0.368 0.662 168 7.41 62.4 1042,
0.9078 0.185 0.250 0.381 . 0.682 1.74 7.66 69.5 1080,
08880 |'0.192 |lo0.260 ||0.395 0714 |, 1.82 |! 798 67.4 1130.
0.8613 |0.203 0.277 0.420 0.758 |i 193 8.49 71.2
0 8510 o 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 i 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 i
0 7178 0 290 0.392 0.598 1.08 2.79 12 4 104.
0 6808 0.320 0.434 0.664 120 310 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 0.788 .| 1.41 3.64 136.
0 5873 0 426 0.582 0.898 1.61 4.16
0 5536 0.432 + 0.588 0.912 1.64 4.21
0 5147 0 497 0.676 1.04 1.88 4.82
0 5383 0 507 0.692 1.07 1.92 4.96
0 5106 0.562 0.766 1.19 2.14 5.45,
0 4969 0.596 0.807 1.26 2.26 5.7
0 4806 0.637 0.871 1.34 2.42 6.19
0 4614 0.687 |, 0.935 1.46 2.62 6.68
0 4539 0 714 0.975 1.50 2.7 6.92
0 4307 0 787 1.08 1.67 3.01 7.67
0 4300 0.793 1.08 1.68 3.00 ‘| 7.74
0 4985 0.881 1.20 . 1.85 3.34 8.52
0 1038 0 902 123 1.90 3.42 8.70
0 300 102 1.38 { 2.14 3.85 9.86
0 3714 1 06 1.44 | 2.24 4.04 10.4
0 3601 1.08 1.46 2.27 4.09 10.8
0 35%9 (1.14 1.55 2.40 4.32 1.1
0.3404 11.28 1.73 2.68 4.82 12.4
0 3400 1.28 1.73 2.68 4.83 12.4
0 3230 11.40 1.91 1 2.98 5.31 13.7
0 3142 |1 49 202 |]3.14 5.62
037 |'155 2.11 ‘ 3.26 5.85
02036 1.170 2.32 3.58 6.43
02018 173 2.33 ' 3.63 6.53
0N 177 T 242 | 3.76 6.74
0 2809 1 Ré 2.54 13.91 7.02
0 2723 {199 | 2469 4.17 7.50 19.3
02692 ,  2.03 2.75 4.27 7.67
0 2584 219 2 o8 4.63 8.32
0 2553 225 307 4.74 8.55 i
0 2403 2 52 343 5.36 9.55 '
0 2349 2 66 3.82 5 60 10.0
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APPENDIX B

This appendix contains fourteen programs and subroutines as follows:

Bl
B2
B3
B4
B5
B6
B7
B8
B9
B10
B11
B12
B13

Bl4

Title
PROGRAM ACI1 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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A.

Bl

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

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

28

1.

2.

Calling Sequence
Program AC11

TIFIN (IBAC, Z, CCR, CALPH)

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.

Storage Requirements (Decimal)
Temporary Storage Requirements '
Alarms, 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

338 words

Not Applicable

Prints out values of apparent contrast.
None

None

Not Applicable

Not Applicable

Not Applicable

Not Applicable
None
CDC 3600



METHOD

(1) Interpolation of table values

[CALPH — ALPH(D] [CR(I+1) - CR(D]

CCR = CR(D +

CON
CCR =

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

—_— 2
(ALPHA)

CON 18 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 lumnance.

FLOW CHART  PROGRAM ACH AND SUBROUTINE TIFIN

eran

*y
| obowuiI=18

|

s A
T po1zK=120

Y

BAC = |
2= ALT(K)

7 =
___sw=o
Yes

L s!ti',_.J

l_ﬂ:ad ALPH(1), B1000(1), B100(1), B10(1), Bi(1)

BM1()). BM2{1), BM3(1), BMA4(1), BMS(I). | = 1,248
=

R

[ caiph = 3431 189/2 ]

|

N
ETEU T e  CALPH=ALPH(I) and CALPH>ALPH(I +1) |

Yes

[ 6070(1.2,3.4,56,78 0 I8AC__ |

Cﬂ(l) = B1000(1) $ CR{l + I) = B1000(I + 1) $ CON =, 1470 $ GOTD 15

E ]
#.:cn(" =8 1x10%) $ CRO + l) zg1x10ip+ s COH =8903$ GOTO 15

ﬁfc’nin TeRN + 1) <—Fcnu) =0arCR(I+ 1) =0 |
Yes
E CCR = CR(I)  +——

A\ A

CCR = CON/CALPH""2]

" Tearen - awenn] fera + 1 - crun]

ald
L Bl

[I'CCR = CR(H +

T ALPH(I + 1) — ALPH(I) )

v

f
[ ncontmve |

[ wcontmue |

v

A4

29



PROGRAM ACI1

[a¥alalaNaXaNakelaNaNaNakaNaRaNaka)

PROGRAM ACI1 ACI 0000
PRUGRAM ACI)leeelNOV3650eeeBARKDOLL oo oVISLABee osUCSD el _ACL 0010
*###ACT I=THRESHOLD CONTRAST INTERPOLATER NO le ACl 0020
#%¥#THIS PROGRAM CONTAINS THE ALTITUDE VALUES USED BY_ SUBROUTINE __ACI 0030
#xx%TIFIN FOR INTERPOLATION OF TIFFANY DATA TO ACl 0040
*%x#%GIVE THRESHOLD CONTRAST VALUESe ___ e e e .. AC1_0050_
##%INPUT DATA ARRAY=ALT(20) THIS ARRAY CONTAINS THE ALTITUDES ACI 0060
#¥#%FOR WHICH THRESHOLD_CONTRASTS ARE DESIREDe. . ACI 0070
ACl 0080
+eeQUTPUT=THIS PROGRAM PRINTS QUT ARRAY ALT=20 GIVEN ________ ACJ 0090
eee e VALUES OF ALTITUDEs ARRAY VALPH=20 CALCULATED ACI 0100
eee o VALUES OF ALPHA»_ AND_ARRAY _VCR=20 VALUES OF THRESHOLD _ __ _AC1 _0110_
eee s CONTRAST FOR LACH OF 9 VALUES OF BACKGROUND LUMINANCE. ACI 0120
ACI 0130
#%XNOTE CCR=THRESHOLD CONTRAST VALUE ACl 0140
e - ACI 0150
e oo SUBROUTINES CALLED TIFIN ACI 0160
e e e e eeeeeee____AC1 0170
DIMENSION ALT(20)sVALPH(20)sVCR(20+9) ACl 0180
DATA(ALT=2Ve 94U e 16U $80031U009200¢940009600698006 9100009 _ _AC1 0190
12000e 94000696000 98000691000069150006920000¢925000693000069400004)ACI 0200
DO 14 I1=199 __ _ ACl 0210
DO 12 K=120 AClI 0220
IBAC=1 $ Z=ALTI(K) o . o _AC1 0230
CALL TIFIN(IBACsZ+CCReALPH) ACI 0240
VCR(K»I1)=CCR $ VALPH(K)=ALPH _ i . _ACl 0250
12 CONTINUE ACI 0260
14 CONTINVE } ACI 0270
PRINT 100 ACl 0280
100 FORMAT(1H1+40X+36HBACKGROUND LUMINANCE IN FTe LAMBERTS) . ____ACI _ 0290
PRINT 120 ACI 0300
120 FORMAT(//1XsBHALTITUDE »3X9sSHALPHA»5X95H1000e94X24H100a96Xs3H10e 96XACT 0310
192H1e 98X92Hel 97X e3Ha01 97X 94He00197X+5Ha000197X96H00001) ACI 0320
_PRINT 125 ACl 0330
125 FORMAT (/7/50X919HTHRESHOLD CONTRASTS) ACI 0340
PRINT 130 (ALT (L) s VALPH(L 12 {VCR(L M) eM=1e9)el=1e20) ________ . ____ AC1_0350_
130 FORMAT(//3XeoFT7el9F10e594F9¢592F10e59F11e59F12659F1345) ACl 0360
e END o e e e ACX_0370Q_

SUBROUTINE TIFIN(IBAC,Z,CCR,CALPH)

SUBROUTINE TIFIN(IBAC+Z+CCRsCALPH) TIF 0000

d SUBROUTINE TIFINeselNOVs650eeBARKDOLLeseVISLABeeoUCSD TIF 0010
C ###THIS SUBROUTINE WILL INTERPOLATE FOR THRESHOLD TIF 0020
c ###CONTRAST _VALUE FROM ONE OF_9 ADAPTION TIF 0030
C #2# EVELS OF TIFFANY DATA. i TIF 0040
C ###INPUT DATA IBAC =] OF 9 LEVELS OF BACKGROUND_ LUMINANCE 1 TIF_0050.
C ##%2 = THE ALTITUDE VALUE TO BE USED IN INTERPOLATION TIF 0060
c e e S T1F_0070
c ##2OUTPUT CCR=INTERPOLATED VALUE FOR THRESHOLD CONTRAST, TIF 0080
L. muuxCAIPH = THE CALCUL ATED VALUFE OF ALPHA. TIF Q090
c ###PROGRAMS CALLED NONE. TIF 0100
C o e I TIF 0110
DIMENSION ALPH(253)4B1000(253)+B100(253)+810(253) TIF 0120
1B1(253)»8M11253)8M2(253) 1BM3(253).9BM4(25319BM5(253) oCR(253) ______TIF 0130
IF({SWeEQe0)10+30 TIF 0140

10 _SWel TIF 0150
READ 20s(ALPH(1)sB1000(I)sB100(I1)sB1O(T)+s81(1)sBMI(TI), TIF 0160

o 1BM2 () sBM3(] 19BM4I 1) oBMS (1) 9] 210248 ) o . o ___TIF 0170
20 FORMAT(10F6) TIF 0180

30 1=l TIF 0190
CALPH=34374749/2 TIF 0200

_ 40 JF(CALPHGLT(ALPHI])}«ANDsCALPHeGT«ALPH(I+1))504+60 TIF 0210

30
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50 GO TO(70+8059051004+110+12091309140,150)1BAC TIF n220

60 I=1+1 _ _JIF 0230
GO TO 40 TIF 024n
70 CR(1)=B1000(1) % CR{I1+1)=Bl000(I+1) $ CON=41470 $ GO TO 160 TIF 0250
80 CR(1)=B10U(]) $ CR(1+1)=B100(I+1) $ CON=.1995 $ GO TO 160 TYIF 0280
90 CR(1)=B10(1) $ CR{I+1)=B10(1+1) $ CON=.3092% GO TO 160 TIF 0270
100 CR{I1)1=B1({1) $ CR{I1+1)=8B1(1+1) § CON=45571 $ GO TO 160 TIF 0280
110 CR{J)=BM1(J)_3_CR{]J+11=BM)(I1+1) $ CON=1,434_ % GO 10 160 . _________TIF 0290 .
120 CR(1)=BM2(I) $ CR(I+1)=BM2{I+1) $ CON=6.367 $ GO TO 160 TIF 0300
130 CR(1)=BM3(1) $ CR(J+1)1=BM3(1+1) % CON=53,87 $ GO 70 160 ______________TIF 0310
140 CR({I1)=BM4(1) $ CR(I+1)=BM4(I+1) § CON=231,0 § GO TO 160 TIF 0320
150 _CR{I)=BMS(1) % CR(I+11=BM5(J+1) $ CON=890,3 $ GO TO 160 TIF 0330
160 IF(CR(I)eEQeVeORCR(I+1)eEQe0) 170,180 TIF 0340
170 CCR=CON/CALPH®*2 e YIE O350
GO TO 210 TIF 0360
L8R _JIFICRUILCEQaCREI+31)IN900200 TIF_0370_.
190 CCR=CR(1)} TIF 0380
_ GO 10 210 I1F 0390
200 CCR=CR(IN+({ (CALPH-ALPH(1))#(CR(I+1)=-CR(I)))/(ALPH(1+1)=ALPH(I))) TIF 040N
210 .CONTINUE = e —————— s e ——— JIF_0410_.
END TIF 0420
sunnnnnnn®TIFFANY THRESHOLD CONTRAST DATA#SRERRNasszss
..358490000272e002720027740033440053401120403030406240413600____________ oo
340640¢00272¢00272000277¢00334.00536,01120.03080.06370.14000 002
0 0 0 0 00
323000600272¢00272¢00277600335000539,011400031404,06520414400 004
_302+6000027200027200277000335000542901160.0320006640+14700 005____.
293060000272+00272¢0027700335000544401170+03250406780415100 006
.291580¢00272+00272002770033540054400117003260006790015200__ e 007 ___
280690600272000272¢00278+00335,00547,01190.03300,06900615500 008
258640000272¢00272¢00278¢00335000553,01210403400407160416400 010
_25503020027240027200Q278200335+0055320122003610.07200,16400________________________ Ql1____
234090600272600272¢00278¢00336400558401240403520407480417200 012
_226e9090Q002720027200027840033600562001260603560+07600+17600 R Q13 ____
215030000272¢00272e002796003360005654012680403640407800418200 014
198¢80¢00272600272¢00279¢00337¢00570401300603760408110+19100 016
__1850.7020027200027200279400338500575+01330:03860008400+20000 . ) Wy SO
184¢60000272000272¢00279+00338400577.01330,03860¢08420,20100 018
.172030500273000273.00279200339+00581+0136040398008750021000_ _______________________! 019 ___
170020000273¢00273¢00279400339.00582401360404010408800421200 020
0 0 o) 0
157e10¢00273¢00273¢0027900340+00589,01400404150609220422400 022
.)520000002740002746002790003404005930141000422009400623000____________ 023____
145¢90600274¢00274600279600341,00596,01430404300409630423700 024
1430600002 74000274000279000341000597401440004340009730024000_______________________ 025____
136020000274¢00276¢00279.00342.00603,01460404460410100625000 026
7 0280,00342,00603,01460.04460410100425000 027
129¢2000027500275000280000343400608401490004590610400625900 028
.12707000027540027500028000343,0060840150007461010400026300 ___________ ____________( 029____
120010000275000275e00280600344¢00615401530604760410900427400 030
117650000276000276600280000345.00617+01540404820411000028000 031
113650000276e00276000280400345¢00621401560404930611300,28700 0132
00 590e0508011800,30100 033
107¢50400277e00277e00281000347+00627.016004N5080411800.30100 034
.102.102002712000277000281200348,006344016300523012200,31500 ___ . ___ 035____
099¢38+00277¢00277000281600349400638401650405360412500432300 936
09702690027 700027700281000349+0063900166005400.12700,32800 ______ _________________( 037 ___
092084000278600278000282400351400646401690405540413100434300 038

2 0 00434400 039
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088480000278400278400282400352400652401720405720413600435600 c40

_086e1350027840027800283200352400656401750¢0581013900,36600 04l ..
085410400278¢00278¢00283¢00352,00659,01760405860¢14000437100 042
_081¢70000279e0027920028350035340066440179006050414500,38600 __ __ __ ______f n43
080475¢00279¢00279¢00284400355400667¢01800406070¢14600438900 Cub

0 0 0 00 0 c

074428¢00279¢00279¢00284000358400679¢01870406430415700442200 046

..01127800280200280+00285200360600685019000658016200043600_ ________________________ 047 __.
068408400280000280¢00286400361¢00695¢019404068404169004462C0 048

. 06820000028020028000028600036)000696e01950006860170006e46270_ D49 ___
064¢60¢00281400281¢00286¢00365400705402000407100417700448500 051

_ 040202007250,1820C,50100 L n51
058¢73¢00282¢00282¢00289¢00369¢00724¢02090407640¢19400453700 052
058+3660028200028200028900369¢0072540210000767019400454100___  __ _ ___ 053
054¢47e00284000284+00290¢00374400741402180008090420800458300 054

.053+83¢600286000284000290000374400743402200+0818021000659100_ = __ . _055
051006000285¢00285¢00292¢00378¢00756602250¢08500422200¢62700 056

—049469400286200286200293200380400763402290,08740422800,649¢0 057 _
048.06e00286¢00286+00294400382400771¢02330608970423600467300 0s8

. 046014200287500287000295¢0Q0385000782202380409260024670e70800.________ __.__________059 _
0454394002884002884¢00296400386¢00785402400409400425000472100 060
043407200290+00290000298¢0039020080240248020982022650076700 ______________________ 06} .
043¢00400290000290¢00298400390¢00802402490.09860¢26500+ 76800 062
040e85000292000292.000301¢00394¢00815¢02560¢10300¢28000481800 063
040438400292¢00292¢00301+00395¢00820402580¢104600¢28300¢83100 064

. 038400000296200294400304400402,00840,02670411000430300,89600 065
037¢14000295¢00295000305¢004046¢00845,02710611200431200492500 066
036+91400295900295¢00306¢00405400848002720011300¢314600493000 067
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B2
VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

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 = target diameter 1n feet — not to exceed 100 ft.
OBJ = index for directional reflectance properties of target object.
BAC = index for directional reflectance properties of the background.
PROBK = constant for deviation from 50% probability of detection.
NPROB = integer representing probability of detection.
Sw2 = switch for plotting; 1 if plot is desired, 0 if no plot is desired.
Swl = switch for output printing; 1 for calculations and coordinates, 0 for coordinates only.
3. Storage Requirements (Decimal) 37 words
4. Temporary Storage Requirements (a) Not Applicable (b) Not Applicable
5. Alarms, or Print-Quts None
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 Approximately one minute
12. Accuracy Not Applicable
13. Cautions to User None
14, Equipment Configuration CDC 3600 Fortran 63
15. References
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E. FLOW CHART

:Sun ;

FNUMB
DIAM
084
BAC
PROBK
NPROB
sw 1

SW 2

[ con oA 2 re

~g—— |nput varisbles

Initializes data

. Call TCAL(FNUMB, DIAM, 0BJ, BAC, PROBK, -
) NPROB, SW 1. SW 2) . s

E‘i Call PREP (9) | ~— Final call for

preparation of s plot

L4
{3
End
S
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PROGRAM PODV1
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PROGRAKM PODLV1

e e o PROGRAM PUDVieoeeliNOV2654e¢ s BARKDOLL v00eVISLAB e sUCSD
eeePOLV1= PRUBABILITY UF DETECTION VOLUME PHASE 1

eee THIS PROGRAM PROVIDES INPUT DATA FOR THE

e« SOLUTION OF A PROBABILITY OF TARGFT DETECTION VOLUME,.
eee THE CALLFD SEQUENCE OF PRCGRAMS WILL PRINT THE

see ALTITUDE AND DISTANCE FROM THE TARGFT AXIS FOR

eee8 DOWNWARD LOOKING ZENITHS OF PATH OF SICGHT»

eee THETAZ18U916591509135912091U%9100s95 DEGREES AND
eeeFOR 5 ALIMUTHS OF PATH OF SIGHT WITH RESPECT

eeel0 THE SUNs PHI=U»45+9U9135,180 DEGREES,

eee THE PROGRAM WILL ALSO PLOT THESE POINTS AS

eees HFMISPHERIC CROSS SHCTIONS,

e oo VARIABLE INPUTIS.ee
¢+eOPT=0PTION FOR ATMOSPHERIC AND OPTICAL SYSTEM
es0eeOPT=U FOR VIEWING THROUGH ATMOSPHERE ONLY
eeeesOPT==1 FOUR OPTICS AND NO ATMOSPHERE

seeesOPT=+1 FOR OPTICS AND AN ATMOSPHFRE

e e o FNUMK=FLIGHT NUMBER FOR ATMOSPHERIC DATA

¢ oo OPTNU=OPTICAL SYSTFM INDEX NUMBFR

e oo DIAM=TARGET DIAMETFR IN FT,.sNOT TO EXCEED 100 FT.

e eesOBJ=INDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES
seeOF TARGET OBJECT

eee LAC=INDEX FOR UIRECTIUNAL REFLECTANCE PROPERTIES

e e e OF BACKGROUND -

¢ ¢« PRCBK=CONSTANT FOR DEVIATION FROM 50 PERCENT

¢+ PROBABILITYs1le FOR 50216206 FOR 705 1450 FOR 90s AND
eeele91 FOR 99 PERCENT PROBABILITY OF DETECTION

e e o NPROR=INTEGE R REPRESENTING PROBABILITY.

eeeSWI=SWITCH FOR OUTPUT PRINTINGs 1 FOR CALCULATIONS
eee ANL COORNDINATESs U FOR COORDINATES ONLY
eeeW2=5WITCH FOR PLUTTINGs 1 [F PLOT IS DESIRED

sees) FOR NC PLOT ——— -

oo CALLED PROGRAMS=TCAL - - ;e o oo

OPT=00 -
FNUMB=74,

DIAM=10,

0BJ=1.

BAC=1e.

PROBK=1.

NPROB=50

SWl=1le

Sw2=1.,

e INITIALIZE DATA TARLFSe

CALL DATA1l

CALL DATA2

CALL DATA 3

®#x®#CALL MAIN PROCESSING ROUTINE

CALL TCAL(CPTsFNUMBsOPTNUSDIAM»0OBJsBAC»PROBK sNPROB »

1SW1sSw2)

#*#%INITIATE PLOTTING OQUT DATA
CALL PREP(9)
END

POUL
POD
POD
POD
POD
POD
POD
POD
POD
POD
POD
POD

POD

Jau0
0610
D020
0030
0040
nOS0
0060
0070
0080
0090
0100
0110
0120
0130
ol4n
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330

POD

0340

POD 0450

POD
POD
POD
POD
POD

_POD
POD

‘POD
POD
POD

0455
0460
0470
0480
0485
Q490
0500
0505
0510
0520
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VISIBILITY LABORATORY 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 zemiths 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. Calling Sequence Called by PODV1, data used by BSTRF
2. Arguments or Parameters ARRAY BS gives Path Luminance values
COMMON /A/ BS(8.18,5)
COMMON WITH BSTRF
3. Storage Requirements (Decimal) 720 words
4. Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs None
6. Error Returns None
7. Error Stops None
8. Input and Output 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  «
14, Equipment Configuration CDC 3600 FORTRAN 63

15. References
D. METHOD Data package only
E. FLOW CHART Not applicable



SUBROUTINE DATAI

N NN AN
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SUBROUTINE DATAL

© 0o SUBROUTINE DATAle0eelNOV965¢0eeBARKDOLLeeoVISLABGoUCSD
seeTHIS SURROUTINE 1S A DATA PACKAGE FOR PATH

¢ o« LUMINANCE VALUES»ARRAY BS(8+1895)USED BY BSTRF
eeeTABLE OF BSTAR PATH LUMINANCE VALUES FOR FLIGHT 74
###NOTE DATA STORED IN THIS WAY FOR PILOT DEBUGGING ONLY.

COMMON/A/BS(8318+5)

eeePATH LUMINANCE VALUES.

BSt191+1)308 BS{19291)260e9% BS(19391)2134.% BS(1s4,1)=192,
BS{19591)2233e% BS(1+691)22664¢% BS(19791)2291.% BS(1¢8s1)=313,
BS5(199+1)23419B5(191091)2367e3B5(1911+112388.385(151291)2484e
BS(191391)%603.8B5(191491)2710,8B5(1915+1)2798,5B5(191691)2928
BS({1917+1)21010,885(1+18+11=21060,

BS(2+191)u08 BS(29291)260.9% BS(29391)2132,% BS(254,1)=204,
B5(29+5+1)=259e% BS(2+691)2281.% BS(2+79¢1)2301.% BS(2+8s1)=327,
BS5(2+951)2366.8BS5(2+10+1)2388,3B5(2911+1)2399,8B5(2+12+1)m457,
BS5(2+1351)2510e8B85(2+14+1)2557,5B5(2+1%5+1)12596.585(2+16+1)2653,
BS(2517+1)2689.385(2+18+1)=710,

BS(39191)=208 BS(3+2+1)281.8% BS(3+391)2158e% BS(354,1)u229,
BS(395+1)=29848 BS(3+651)2318e8 B8S(39791)8344,8 BS(348+1)=377,
BS(3+9¢1)%419.8BS(3+1091)=445,385(391191)2459.885(3+12+1)=532,
BS(391391)2604e8BS(3+1491)267448BS(3915+1)27318B5(3+1691)=815,
BS(3+17+1)2867.385(3+18,1)=899,

BS(4+1+1)1203 BS(492+1)288e78 BS(49391)12163¢8 BS(494e1)m236.
BS(49551)3305e%8 BS(49691)3340,% BS(497+1)2381.35 BS(4+8+1)3434,
BS(499+1)=496e3B5(491091)3531,3BS5(4911+1)2545,3B85(4912+1)=610.
B5(4913+1)=2672e5B5(4914+1)27313BS(6915+1)3779.385(4+1691)2848,
BS(4917+1)=891e¢8BS(4+18:1)917,

BS(591+1)=08 BS(5+291)12123.% BS(59301)=214e% BS(5+4451)=2298,
BS(5+591)2371e8 BS(5+691)12414,% BS(5+7+1)2469.5 BS(5+891)n545,
BS(5+991)=2671e5B5(5+1091)3732.8B5(591191)a3T49.8B5(5+1291)=823,

BS(5+13911=896e5B85(5114+2)5967.8B5(5+15+1)121020.8B5(5,16+1)=21110,

BS(5917+1)=11504885(5+18+1)=1180.
BS(691+1)=08 BS(6+2+1)2223.8 BS(69391)%461¢% BS(6+491)=2676.
BS(6+5+1)=2868e% BS(6+691)3973,3 BS(69791)31070e% BS(6+8+1)=1180.

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

B5(699+112129043B5(6910+1)=1360¢5BS(6921+1)=1380.385(6912+1)81510.DA1
BS(6913+1)=1660e3BS(691491)=2179GCe38S(6+15+1)21890,5B8S5(691691)=2040DA1

le

BS(6+17+1)32120.8BS(6918+1)22170.
BS(7+191)=0% BS(7+2+1)=398eS BS(T79391)2727e$ BS{7s4+1)=998,

DAl
DAl
DAl

BS(795+1)=12106% BS{79651)21300,% BS(T79751)=21390.% BS(T7+8+1)=1470,DA1
BS(799+1)=153043B5(751091)51580488S5(7911+1)%1610.5B5(7+12+1)=1780.DA1
BS(7913+1)=198048BS(791451)22150e3BS(7915+1)222705BS(7+1651)%2440DA1

l.

BS(791751)%25404585(7918+1)22590.
B5(8+1+1)50% BS(Be2+1)=750e8% BS(8+3+1)=1140e% BS(Bs&4s1)=1400e

DAl
DAl
DAl

BS{8+5+1)=1590e% BS(B8s6+1)21690,% BS{837+1)=1780,% BS(8+8s1)=1890,DA1
BS(8+9+112202043B5(8+10+1)2211045BS(8911+1)%2140.8B5(8+12+1)223104DA1

BS(8+13+1)=2500.

BS(1s192)=0 $BS(1+2+2)1=86e2 $BS(193+2)%159. $8BS(14492)=2220.
BS(195+2)%267¢ $BS(1+6+2)2299, $SBS(1+7+2)1%324¢ $BS(1+8+2)%340.
B5(1+9+2)837548B5(1910+2)=401+3B5(1911+2)2413e3B5(14+12+2) 3495,
BS(1513+2)558T7e8B5(1514+2)267143BS(191552)2740.3B8S(1+1692)2841,
BS(1917+21=903,3B5(1+1852)=941,

BS(2+1+2)=0 $BS(2+292)=103e $BS(2+3+2)8183¢ $BS(2+4+2)=252,
BS(2+5+21=308s $BS(2+692)2335, $BS(2+752)2356. SBS(2+8+2)=371e
BS(2+9+2)12417e8B5(291002)=447,8B5(2+11+2)=463.8B5(2,12+2)=541,
B5(291392)=62848B5(2916492)5T074SB5(2915+2)13T772e3BS(2+16+2)u8664
BS5(2+1792)592548B5(2+18+2)=961,

BS(391+2)3V $BS(3+252)=110e $BS(3+3+2)31924 $8S5(3544+2)=2262,
BS(395+2)=318s $BS(3+692)5365¢ $BS(3¢792)=406+ $BS(3:8+2) =441,
BS(3+992)=48T7e¢8B5S(39109212518.885(23+11+2)5534,3B5(3+12+2)=607.
BS(3+1302)5689e8B5(3924+2)3763,3BS(3915+2)2824¢3BS(34+16+2)2912,

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



BS(3+17+21296743BS(3+18+2)=1000.

BS(4s192)=0 $BS(6+2+2)=128s $BS(433:2)32444 $BS(4+4452)=331.
BS(4+592)=239), $BS(4+692)8484s $BS(49792)2484e EBS(49B92) =525,
BS(499+2)2606e¢3B5(6910+2)2645,8B5(4911+2)126T843B5(4+12+2)=755,
BS(64913+2)3856¢5BS5(4+14+2)=947.385(4915+2)=21020.585(4+1652)=1130.
BS(491792)=%1190.5BS(4+18+2)=1230.

BS(59192)=0 $BS(59292)=25% $BS(593+21=4T73¢ $BS(5+4+2)=639,.
BS(5+5+2)2771e $BS(5+692)=854, $BS(597921=2935, $BS(5,8+2)5956.

BS(5+9921=1020.8$B5(5+10+2)1=1070,5B5(5+11+21=1100,8585(5012+2)=1280,

DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl
DAl

BS{5913+2)214708BS5(5914+2)2163065B5(5+15+21=1760,885(551652)=1930DA1

BS(5+1792)22040.3B5(5+18+2)52110.
BS(6+1+2)80 $BS(6+292)=359¢ $BS(693+2)3692¢ 3BS(6+4+2)=837.

DAl
DAl

BS(6352)21100s $BS(696+2)21180, $BS(697+2)=1270s $BS(6+8+2)=21320.DAl
BS{699+2151390.885(6+10+2)21450.SBS(6911+2)21480.5B5(6912+2)=1600.DA1
BS{691392)21760e585(691432)21910.5BS(6+15+2)=22010.5BS(6+1652)=2160DA1

l.
BS(6917+2)52240.885(6+18+2)=2280.
BS(Ts192)30 $BS(7+2+2)=650e $BS(79392)=2964. $B5(7+4,2)=1190.

DAl
DAl
DAl

BS(795+2)=1310, $BS(7+6+2)=1450. $BS(7+7+2)=1570. $BS5(7,8+2)=1640.DA1
BS(T79992)2170045B5(7+1052)=1780.5BS5(7+11+2)=1800,8BS(7+12+2)=19204DA1

BS(791392)=2100,

BS(191+3)=0 $BS(1+2+3)=69e7 $BS{193+3)=2138¢ $BS5(1+453)=2195.
BS(1+5+3)3238s SBS(1+693)=268. $BS(1¢7+3)=293. $BS(1,8+3)2321.
BS(199+3)2351.8585(1910031=376.%85(1911+3)=2393,885(1+12+3)1=479.
BS(1513+31=582e3B5(1+16+3)13675+3BS5(1+1543)37518B5(1+1643)=864.
BS(1917+3)=2934,385(1+184+3)=976.

BS(2+193)=0 $BS(2+2+3)=T778 $B5(2+3+3)=156. $BS(2+4,3)=226.
BS(295+3)2279 $BS5(2:693)3306e $BS(29793)=328. $BS(2+8+3) 2344,
B5(2999312383.86B5S(29103)=409.5B5(2511+3)1=426.3B5(2+12+3)3516.
BS(2913+3)2609¢585(2+1493)694,385(2+1593)=763+385(2516+3)=864.
BS(2+17+3)=9263BS5(2+18+3)=964,

BS(3s193)30 SBS(3+9293)382.8 $BS(393+3)=1T4e $BS(3,+4,3)=245,
BS(3+5+3)2298. $BS(3+69312339, $BS(3+7+3)=372. $BS5(3+8+3)=4N3,
BS(3+9931=439,5B5(3+10+3)=66343B5(3511+3)=481.8B5(3,12+3)=571.
BS(3513+312670.5B5(3514+3)=759,585(3515+31=831.5B85(3+16+3)=936.
BS5(3517+3)51000,385(3+18+3)=1040.

BS(4s193)=0 $BS(492+3)=109s $BS(493+3)2226. $BS(4+4+3)=325.
BS(49593)156404e $B5(49693)=462s $BS(L9793)=508. $BS5(4+8+3)=549.
BS(499+3)=580e3BS(4+1093)1=607.5BS(4+1193)1=628.38S5(4512,3)=2739.
BS{491393)2873.3B5(4214+3)15993,5B5(4+15+3)=1397,5B5(4916+3)=1230.
BS(4s17+3)=21314.5B5(4518+3)=1370.

BS{5+193)120 $BS(5+2+3)=203e $BS5(5+3+31=389, $BS(5+4,3)=540.
BS{5+5+312665¢ $85(5+693)=T44e $BS(5+7+31=810, $BS(5+8+3)=881.
B85(5+9+3)2932.85B5(5+10+3)2963.885(5911+7)310904385(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(591393121310.8BS(5+14+3)21450.3B5(5+15+31=1560.3B5(5+16+31=1710DA1

1.

BS({5517+3)31800%B5(5+18+3)=1860.

BS(6+1+31=0 SBS(6+2+3)=359. $BS(693+3)=562. $BS(6+4+3)=722.
BS{65+3)5867 SBS(6+69315975. $BS(697+312109G. $BS(6+8+31=1170,

DAl
DAl
DAl
DAl

BS(6+9+3121190.$B5(6+1053)121240,585(6+11+3121270.5B5(6112+3)=1420.DA1
BS(6+13+3)121580.8B5(69143)=1730.885(6+15»3)=1830.3B5(6+16+3)=1980DA1

1.
BS(6917+3)=206048B5(6+1893)=2100.
BS({7+193)=0 $BS(7+2+3)=595. $BS(793+3)=833. $BS(7+4+3)=990.

DAl
DAl
DAl

BS(7+5+31=21110. $BS5(7+6+31=1100e $BS( 7973121260+ $BS(7+8+3)=1310,DA1
BS({7+993151380.85B5(7»10+3)51410.8BS(7511+3)=145048B5(7+12+3)=1600.DA1

BS(7+13+3)=1800.

BS(19194)=0 $BS(1+2+4)=93.4 $BS(193+4)=161e $BS(1,4+4)=218.
BS(1+5+4)=2259, $BS(1+694)=292e $B8S(197+41=323s $3BS(1s8+6)=344,
BS(199+6)13364.8B5(191096)5395,8B5(151154)2417.8B5(1512+4)=531.
BS(1913+4)3634e5B5(191494)=2725.5B5(1915+4)=2802.3B5(1+16+4)=915.
BS(191794)3986¢8B5(1+18,4)=1030.

BS(2s194)=0 $BS(2+2+4)=120s $BS(293+4)2207 $BS(2+4+4)=278.
BS(2+5+4)2326¢ $BS(2+694)5358, $BS{2+7+41=385. $BS(2+8+4)=401.
BS(2+9s4)0427.8BS(2+1094)=458.8B5(251194)24B5.3B5(2+12+4)2620.
BS(2-13:4)l726.SBS(2-14’4)5818.$BS(2’15v4)¢895.585(2’16o“)=10]0.

DAl
DA1
DAl
DAl
DA1
DAl
DAl
DAl
DAl
DAl

0620
0630
0640
0650
0660
0670
0680
0690
n700
0710
0720
0730
0740
0750
0760
0770
n780
0790
0800
0810
0820
0830
0840
nsso
0860
0870
0880
0890
0900
0910
0920
0930
0940
0950
0960
N970
0980
0990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100



BS(2+17+4)=2108048BS(2+18+4)=1120, DAl
BS(39194)=0 SBS(302+4)=137¢ $BS(393+4)=241e $BS(3+494)=315, DAl
BS(3+5+4)=2375. $BS(3+6+4)=414e $BS(397+4)=440e $BS(3+8+4) 2466 DAl
BS(399+4)=497e85BS5(3+1094)=523,8B5(351194)=560.385(3,12+4) 2691, DAl
BS(3901394)285643BS(351494)=1000.8BS{3+15+4)=1130,8B5(3+162+4)=1300.DA1
BS(3+17+4)=21410.8BS(3+1854)=1480. DA}
BS(491+4)=0 $BS(492+41=137e $BS(49394)2282, $BS(4444+4)=385, DAl
BS5(495+4)m462s $BS(49694)5525, SBS(49794)=5T3e $BS(498+4)a609, DAl
BS(499+4)2630.8B5(491094)565248BS(491194)=69448BS(4912+4)=861. DAl
BS(491394)%995,8B5(4914+4)21120.95B5(491594)=31220.8BS5(4+16+4)=1360.DA1
BS(4s1794)=1440.83BS5(4918+4)=1490. ' DAl
BS(5+1+4)30 $BS(5+2+4)=336e SBS(593+4)2494. $BS(5+4+4)2625, DAl
BS(5+5+4)=729¢ $BS(5+96+4)%804e $BS(5+794)=885s $BS(5+8+4)=936. DAl

BS(5+9+4)1=104048B5(5910+4)=1140,5BS(5+11+4)351170e8B5(5+12+4)=1350,DA1

BS(5913+94)=1470e8BS(592494)=159043BS(54+15+4)=1670,8BS({5+16+4)=1790DA1
1, DAl
BS(591794)=186048B5(5518+4)=1900,. DAl
BS(691+4)=0 SBS(69294)2486e $BS(693+4)2677e $BS(64+494)=813, DAl

BS(695+4)5910s $BS(69694)21000s $SBS(6+7+4)=1090. $SBS(6+8+4)=1170. DAl
BS(63994)=1290e8BS5(691054)2139068BS(691154)=1450.$BS(6912+4)=1660sDA1

BS(6913+4)21780e3BS(6914+4)21890e385(6915+4)=1980.$BS5(6+16+4)=2090DA1
1. DAl
BS(6917+4)=2150,8BS5(6918+4)=2180. DAl
BS(791s4)=0 $BS(792+4)=693¢ $BS(7+3+4)=2951¢ $BS(75434)=1100, DAl

BS{7+5+4)=1230s $BS(736+4)131290, $BS{7»7+4)=1310, SBS(7+8+4)=1400.DA1

BS(79994)1=1520.8B5(7510+4)=1650.5BS(7511+4)21700.3BS(7+12561=19)10.DA1
BS(7+13+4)=2050, DAl
BS(191+5)=0 $BS(192+5)=65e9 $BS(193+5)=x1384 $8S(14+4+5)=198, DAl
BS(19595)=241e $BS(19695)=264s $BS{157+5)2285, SBS(1+8+5)2316. DAl
BS(1+9+5)=3878B5(1510+5)=448.3BS(1911+5)2472.3B5(1912+5) =575, DAl
BS5(1+13+5)2699e8BS(191655)281645B5S(1515+5)=912.5B85(1+16+5)=21050, DAl
BS(1917+5)=1140e8BS(1+18+5)=1190, DAl
BS(291+5)20 $SBS(2+2+5)=94¢3 $BS(2¢3+5)2193s $BS(244+5)=276. DAl
BS(2+5+5)=2341e 3BS(2+6+5)=364¢ SBS(2+7+5)=386¢ $BS{2+8+5)=417, oAl
B5(299+51245343B5(291095)%485483B5(2+1195)=2509.3B5(2+12+5)2637, DAl
BS5(2+13+5)=792e8B5(2+1495)°5943.885({2+1555)=1070.585(2+16+5)=21250. DAl
BS(2+17+5)=13604385(2+18+5)=1430. DAl
B5(351+5)=0 $BS(3+2+5)=106e $BS(293+5)=22T7, SBS(34455)=327, DAl
BS(3+5+5)=407+ $BS(3+695)=2450s $BS{3s7+5)=484, $BS(348+5)3515, DAl
B85(31+9+5)5539.8B5(391095)=558438S(3911+5)=582,5B5(3+12+5)3721, DAl
B5(3+1355)286748BS(3+14+5)29974385(3515+5)=1100.8B5(3+16+5)=1260. DAl
BS(3917+5)=1350,8BS5(3+18+51=1410C, DAl
BS5(491+5)=0 $BS(4+2+5)=144e $BS(493+5)=2T4, $BS(4+4+5)=382, DAl
BS(495+51=451e $BS5(49695125124 $BS(697+51=570e $BS(4+8+5)2617. DAl
BS5(499+5)7659e3B5(491095)=681.385(4+11+5)2705.385(4512+5)=2816 DAl
BS5(4+13+5)=944.3B5(4+1455121060¢3B5(411595)=1160.8BS5(4916+5)x1300,DA1
BS(4+17+5)=1380e8BS(4+18+5)=1430, DAl
BS(591+5)=0 $BS(5+2+5)=228Bs SBS{5+3+5)%496s $BS5(5,4+5)=2682, DAl

BS(5+5+5)1=815s $BS(5+695)2867+ $BS({5»795)=920, $BS(5+8+5)=987, DAl
BS(599+5)31110$85(5+10+5)21220.,885(5+1195)=1250,$B5(5+912+5)=1420.DA1

BS(5+13+5)%1620.885(5+1455)=1810e5B5(5+15+5)=1960.3B5(5+16»5)=22160DA1
1. DAl
BS(5917+5)=2280.382(5+18+5)=22350. DAl
BS(6+1¢5)=0 $BS(6+2+5)=485¢ SBS(6+3+5)2763, $BS(6+46+5)15935, DAl

BS5{635+5)1=1040s $BS(6+6+5)=1130. $BS(697+5)=1230. $BS(6+8+5)=1360.DA1

BS(699+5)12145048B51651095)%150048BS5(691195)=1540.585(6912+5)217504DA1
185(6.1305)'1970.585(6914-5)=2170.$BS(6915o5)=2330.585(6’l695)=253ODA1
. DAl
BS5(6+1795)22650.8B5(6918+5)=2710, DAl
BS(7+1+5)=20 $BS(7+295)3860s $SBS(793+5)21140s SBS(7+4+5)=21270,. DAl
BS(7¢595)21330e SBS(756+5)21380e SBS(797+5)=1450, $BS(7+8+5)=14804DA1
BS(799+5)21680e8BS{7510+5)2177048SBS(7511+5)=1800,$B5(7+12+5)=2000.DA1
BS(7+13+5)=2200. DAl
END DAl

1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
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1700
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1720
1730
1740
1750
1760
1770
1780
1790
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1880
1890
1900
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B4

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

A. IDENTIFICATION

Title SUBROUTINE DATA 2
Category cvc

Programmer Barkdotl

Date 29 September 1965
Type

B. DESCRIPTION

Data package containing seven blocks of data.

(1) R(201) = attenuation lengths used by TRF
(2) AMV(6,2) = optical air mass values used by TRF.
(3) TILLH = total 1lluminance on horizontal ground or seaplane for reflectance data.

(4) RB(5,8,2) = background directional reflectance values used by BBOF and COF.
(5) RO(5,8,1) = target directional reflectance values used by COF.

(6) CR(20,9) = threshold contrast values used by TCAL.

(7) TRV(7) = beam transmittance values from 20,000 to 60,000 feet, used by TRF.

C. USAGE

1.
2.

14.

Calling Sequence

Arguments or Parameters

COMMON/B/RB(5,8,2), RO(5,8,1)

COMMON/C/CR(20,9)

COMMON/D/R(201), AMV(6,2), TRV(7)

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

Error Returns

Error Stops .

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

. Machine Time

Accuracy

. Cautions to User

Equipment Configuration

. References

D. METHOD
E. FLOW CHART

Called by PODVI

— common with COF and BBOF
— common with TCAL
— common with TRF

520

Not Applicable
Not Applicable
None

None

Not Applicable
Not Applicable
Not Applicable
Not Applicable
Not Applicable
None

CDC 3600 FORTRAN 63

Data package only

Not Applicable

43



SUBROUTINE DATA2

aNaRalaNaNaka¥aNaNaNa¥aXaXaka)

SUBROUTINF DATA2

c+sARRAY CRs THRESHOLD CONTRAST VALUES FROM TTIFFANY DATA,

eeesUSED BY TCAL

e esARRAY AMV=AIR MASS VALUES
eessUSED BY TRF

e e« ARRAY R=ATTENUATION LENGTHS
eeesUSED BY TRF

~+2aDATA TRV=OBEAM TRANSMITTANCE VALUES 20K TO 6UK e oo

seesUSED BY TRF

¢+ «» ARRAY RB=DJRECT LONAL LUMINQUS REFLECTANCE OF BACKGRQOUNDS
ese s USED BY COF AND BBOF

e s o ARRAY RO=DJRECTIONAL LUMINOUS REFLECTANCE OF OBJECTS

eeeeUSED BY COF

COUMMON /B/7 RB{(59892)sRO(5+891 )9 TILLH
COMMON/D/R(201)sAMV(692) s TRVI(T)

eseTHIS DATA IS _FOR_FLIGHT 74 . .

e e o EXTRAPOLATED BEAM TRANSMITTANCE VALUES
DATA(TRV=064190628106185061U3603945939,587)
e e e ATTENUATION LENGTHS

RO 1)=446 SR{___2)=4e3 SR( 3)=b4eJ SR( 4)=345 SR( 5)=34.3
R( 6)=3.0 BRI T)=2e6 BRI b)=2e3 PRI 9)1=2e0 $R( 10)=1e8
RE 11)=1e5 SR _12)=1255R(_13)=142 $R( 14)=1e2_ 3$R( 15)=1435

RO 16)=146 SR 17)=2¢5 SR{ 18)=3¢0 HR{ 19)=148 SR( 20)1=142
R{ 211=004 $R( 22)=0,75%R({ 23)=]1e5 SR( 24)=2e1 BRI 25)=2.4

DA2 0090

DA2 0100

RAZ2_0110
DA2 0120

DA2 0140

- e e 0150

DA2 0160

R 26)=2e6 3R 27)=2e753R( 28)=2e9 3R( 29)=340 BR( 30)=3.0

-RL.31)=3,1 $R(_321=3+1 $R( _33)=3e0 $R(_ 341329 _3$R(_35)=2.9 __

R{ 36)=3e¢1 3R( 37)=343 $R({ 38)=4eb6 $R( 39)=5¢3 $R( 40)=644

R( 46)=7+8 SR( 47)1=9¢ SR{ 4B)1=12+ SR( 49)=18s HR({ 50)=20.

R{ 51)=22¢ ~3R{ 52)=25¢ HR{ 53)1226e53R( 54)1=27e $R(_551=28._

R{ 56)=28e5%R( 57)=29.53R( 58)=28¢ $R( 591226« BR( 60)=26.

- —--RU_B11=28.55R(. _62)=324 SR{_631233. _3R( _64)=33.53R(_£65)=33,5

R{ 66)=34s $R( 67)=35+. $R( 68)=36e HR{ 69)=33+ 3R( 70)=31,

________ R{_711=31s $R{ _JR1=23e $R(_T731=23+59R( _74)=24e BHR{ 15)=25,__
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R 76)=26e58R( 77)=3Ue 3R( T8)=32e5IR( 79)=34e HR({ 80)=34.

R( 8l)=34s $R{ 82)=35s IR{ B3)=35e IR{ 84)=36e $R{ 85)=37,

R{ 86)=344 3R( 87)=22. $R({ 88)=20e »R( 89)1=19s SR( 90)=18.

- RU 911=)758R(_92)=17e53R{_93)1=17+53R( _94)=1T7e53R( 95)=17e5_

R{ 96)=17e5%R( 97)=1T7e5%R( 98)1=1753R( 99)=18+4 $R(100)=19.

R(I106)=2153R(107)=22+ $R(108)=22e53R(109)=22,55R(110)=21.5

-R{1110=21.5$R(112)=21, $R(113)=20e55R(114)=21s $R{115)=21s_ _

R{116)=21e 3R(117)=21e53R(118)=22¢ $R(119)=22e53R(120)=2245

R(136)=25¢ 3R(137)=25453R(138)=26e $R(139)=28. $R(140)=31.
R(141)=2)e5%R(142)=30s $R(143)=29.5%R(144)=28s53R(145)=294,5
R(146)=32e SR(147)=33¢53R(148)=35s $R(149)=35,5%R(150)=3345
RE151)=230e $R(1521=29¢ _SR(153)=31e $R(154)=32. 3R(155)=32.5
R{1561=32458R(157)=32453R(156)=33¢ $R(159)=33s BR(160)=34,
RU161)1=34+58R(162)=36e $R(163)=3259R(164)=31.53R(165)=31,5

R(166)=3253R(167)=32.55R(168)=33¢ $R(169)=33,53R(170) =34,

-R(171)=34, $R(172)=34e SR(173)=364 $R(1741=37458R(1751=37,5

R{176)=37«5%R(177)=38., $R(178)=38« $R(179)=38+ $R(180)=38,
R(181)=3B« $R(182)=38, $R(183)=38« $R(184)=37, $R(185)=38,
R{186)=38, $R(187)=38. $R(188)=37. $R(189)=37. 3R(190)=37,

- —-DA2 0310
DAZ2 0320

- _-DA2.0330

DA2 0340

.. --DAZ 0359
DA2 0360
A2 0370
VA2 0380

DA?. 0510
DAh2 0520
DA2 0530
DA2 0540

.. DA2 0550
DA2 0560

_.. .DAZ2. 0510
DA2 0580

R(1911=39« $R(192)=4Qs $R(1931=240e $R{194)=40s $R(195)1=39,
R(196)=40s $R(197)=40s $R(198)=38. SR(199)=36. $R(200)=37.
R(201)=35,

DA2 0590
DA2 0600
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C eeeAlIR MASS VALUES DA2 0615

AMY(1211=527588 $ AMV(142)=11,4740 DA2 0620
AMV(2+91)=57281 $ AMV(2,2)=11,0000 DA2 0630

AMV (39112546975 % _AMV(3:2)=10.8400 _— S DAZ2_0640_

AMV (491)=5.6405 % AMV{442)=10,6400 DA2 0650
AMV(5911=506075_ % AMN(52)=10e345Q _______ ____ .. PAZ_0660.
AMV(691)=5e5851 & AMVI(6+21=1063224 DA2 0670

L C . eexIQTAL ILLUMe ON A HORIZONTAL GROUND PLANE FOR FLIGHT 74 DAZ2 0680
TILLH=5940. DA2 0690

C .. ..»esREFLECTANCE DATA FOR PINE_TREES FLIGHT 74 DAZ_0700_

RB(191s1)=e03333RB(1+2+1)1=e02413RB(193+1)=e02143RB(1+4s1)=40214 DA2 0710

RB(29191)=.0333$RB(2.201)=.0222$RB(203.1)=.0202$RB(2’4’1):;0194 DA2 0730
e __RB(2355511%e021USRB(29691)=e03033RB(29791)=e03873RB(2+891)=e0549 DA2 0740
RB(39151)=e03339RB(392191)=eU3155RB{359391)=e03113RB(3+491)=40317 DA2 0750

RB(591911=¢03333RB(552+1)=e040235RB(59391)=404443RB(5+491)=e0578 DA2 0790
... RB(59591)=e06403RB(5+691)1=e¢07113RB(54751)=e0758%RB(5+8+1)=40825 DA2 0800

C eees REFLECTANCE DATA FOR HAZE GRAY PAINT FLIGHT 74 DA2 0810
RO(15191)=e19B3R0O(19291)=02355R0(19391)=04108R0O(19491)=061 = DAZ 0820
RO(19591)=e325%5R0(19691)=e3345R0(19791)=¢3825R0O(1+8s1)=4382 DAZ 0839

) RO(29151)=e1983R0(292211=¢224$R0(25321)=01903R0(2+491)1=0184 ___DA2 0840
RU(295+1)=e18T5R0O(29691)=01935R0(2+791)=e2103R0(2+851)=4210 DAZ 0850°
__RO(335151)=s198%R0O(3+2+1)=e170USR0O(3+3+1)=¢1593R0(3+4+1)=4157 DA2 0860
RO(3+5+1)=e1565R0(33691)1=e1538RO(39791)=2¢1525R0(34891)=04151 DA2 0870

. RO(69191)201983R0O(49291)=e187%R0O(49351)=e1753R0(4 491156173 ________DA2 0880_

DA2 0890

. DA2 _0900_
RO(59591)2e2U073RO(550691)2e2115RO(59751)1=¢2153R0(548s1)=4222 DA2 0910

€ 2aaRFFLECTANCE DATA FOR INFo QPTe DEPTH wATER FLIGHT 74 DA2 0920
RB(19192)=eVU2225RB(19292)=eU2345RB(193+2)1=e02973RB{1s432)=40438 DA2 0930

.. RB({19522)2e05%699RB(12652)=91399RB(19792)=02673RB(19892)=e46) _______ DA2 _0940_
RE(29152)=e02223RB(2+2+2)2¢02303RB(29392)1=e02403RB(2+4+2)=40272 DA2 0950
RB({29522)5e03573RBA29652) =9 1075RB(2+752) = 1993RB( 2982212325 _______ DA2 _0960_

RB(35192)=e02225RB(39292)=eU2213RB(39392)=402223RBI(3+9492)=e0234 DA2 0970
SRB(395221=202935RB(3+6221=a07115RB(397+2)=41219RB(3:8+2)=e214 _ DA2 0989
RB(49192)=eU2223RB(49292)=eVU2139RB(493+2)=e02123RB(494+2)=40220 DA2 0990

RB(49532)2e0270RB(45652)=206655RB(42702)12e]135RB (420892)20203 ______ DA2_1000.
RB(55192)=e02225RB(59292)=eU2145RB(5+392)=402128RB(5+452)=.0216 DA2 1010
RB(59592)1=e02673RB(99652)=e07183RB(52792)=e1253RB(5+8+2)=e254___ _DA2_1020.
C e ee THRESHOLD CONTRAST VALUES FROM THE TIFFANY DATA DA2 1025
- CR(1911=aQU273$CR(1921=0002733CR(1+3)=eD02795CR(124)=200339 DA2_ 1030
CR{1+5)=e0U5815CR(196)=4U13608CR(1+7)=4039865CR(1+8)=.0876 DA2 1040
CR(1+9)=.21039 _ _ o L DA2 1050
CRI291)=eUU27B5CR(222)=eUU2TB3CRI293)=e002835CR(2+4)=600352 DA2 1060
CR(295)=e0U65TBCR(226)54U17523CR(257)=0058198CR (29512413918 _ _ DA2 1070
CR(299)=436690 DA2 1080
CR(391)=¢0LU2833CR(352)501.028335CR(393)=e002898CR(3,54)=400370 DA2 1099
CR(3+5)=4U07298CR(3+6)2e021223CR(357)=e077855CR(3+8)=419783 DA2 1100
CR(399)=55249 . ...____ . .. .DA2 1110
CR(451)=e0U2908CR(492)=00U2908CR(493)=e002985CR(444)=4003908% DA2 1120
CR(495)=eUUBU2BCR (496124 0U24913CR(4+7)=0098463CR(64+8)=426520 DA2 1130
CR(499)=.76865 DA2 1140
CR{591)=euU2983CR(592)=¢u0298SCRI553) =e00309%CR(5+4)=,00412 DA2 1150
CR(595)=eUuBT3SCR(596)2eU28445CRI557)=e120915CR(5+8)=434035 DA2 1160
CR(559)=1.02668 DA2 1170
CR{6+1)=.003528CR(6+2)=4(03528CR(693)=4003843CR(654)=400548 DA2 1180
CR(6+5)=e01262FCR(616) =4 U4BU2SCRI697)=0262T93CR(6+8)=487975 DA2 1190
CR(6+9)=3.09375 DA2 1200
CR{IT7+1)=e0U49T3CRIT221=005203CR(7 931 =e006519CR(794)=401032_ DAZ2 1210
CR(7+5)=e0L2485%CR{T96) =6 LuT1B5CR(T27)=aT76089SCR(7+8)=3414447 DA2 1220
CR(Ts9)=12e05425 VA2 1230
CRIB91)=euUT465CR(B921=eUUB543CR(B93)2e011685CR (89412401971 DAZ 1240
CRIB95)=eU4BIUSCRIB26)=4206398CRIB+7)=14662923CRI858)=7.03904 DA2 1250
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CR(8+9)=27423956 DA2 1260

CR(991)=4011515CR(992)=e013B28CR(9+3)24019425CR(9+4)=,03395 _  DA2 1270
CR(955)=0084623CR(996)=¢3554TSCR(997)=24944195CR(9+8)=12.41832 DA2 1280
CR(999)=48426936 e o . __._DA2.1290_
CR(1Us1)=4u1683 $CR(1092)=402074 $3CR(1uU93)5.02957 DA2 1300
CR{10+4)=,u5217 $CK(1095)1=2412963 $CRI1U»6)=454942 DA2.1310
CR(1U»7)=4458608 $CR(1U98)=19¢63515 $CR(10+99)=75,55883 DA2 1320
CR(11s1)=4U5768 $CR(1192)=,07433 $CR(1193)=411059 ) DA2_1330
CR(1194)=419879 $CR(11+5)=449816 $CR(1196)=2,15982 DA2 1340
CR{11+7)=18s17858. $CR(11281=77495361 _$CR(115912300,37517.. DA2 1350
CR(1291)=420409 ®CR(1292)=427827 $CRU1253)=442217 DA2 1360
CR(12+4)=.76126 $CR{1255)=1939u4 $CR(12+6)=8,52798 .. ___ __ DA2 1370
CR(12971=71457978  $CR(12»8)=312474015 $CR{12+9)=120543357 DA2 1380
CR(1391)=044978__  $CR(1392)=461062 $CR(1393)=494702 __ _ ____ DA2 1390
CR(1354)=1e7ub66 $CRI(1395)=4437688 $CR(13+6)=19439497 DA2 1400
CR(13+7)216440971Y  $CRI13+8)=703+66533 $CR(13+9)=2712.00537 DA2 1410
CR{1451)=2.79415 SCR(1492)=1408157 SCR(14+3)=1,68222 DA2 1420
CR{14+4)=3,01432 $SCR(1495)=7.75C21 $SCR(14961234447994 ___ DA2 1430
CRU1457)=291.72834 $CR(14+8)=21250.9606 $CR(14+9)=4821,34288 DA2 1440
CR(1591)=1e25446 _  $CR(15s2)=1469716 SCR(1593)22462892 _ _ __ DA2 1450
CR15+4)=4472879 $CR(1595)=12416284  $SCR(1556)553487491 DAZ 1460
CR(15357)=455482553 $CR(15+8)=195446259 $CR(15+9)=7533434825 DA2 1470
CR116+1122.8U292 SCR(1692)1=2380579 $CR(1653)=5.89298 DAZ 1480
CRU1654)=10457167 = $CR(1695)=2743013C _ $CR(16+6)=121421854 __ DA2 1490
CR(16+7)=1025.60754 $CR{16+81=439749083 $CR{16+9)=16950403357 DAZ 1500
CR(1721)=498357 __ _$SCR(1752)=6070733 ____ $CR(1753)=10435894 DA2 1510
CR{1794)=18¢85579  8$CR(17+5)=4B453565  SCR(17+6)=215+49962 DA2 1520
. CR(1797)=1823430212 $CR(17+8)=78185036 $CR(1729)=30133.39301 DA2 1530
CR(18+1)=7¢63379 $CR(1892)1=210451590 SCR(1833)=16+35201 DA2 1540
CRU1814)=29.46218 _ $CR(1855)=75.83695 $CR(18+6)=336.71816 ____DA2 1550
CR18+7)=28B48e90957 $CR(1858)=1221644119 $CR(18+9)=47083.42658 DA2 1560
CR(1991)=11.19468_ __$CR(19+2)=15¢19277 _$CR(19+3)=23.54690 __DA2 1570
CR(1994)=62.42554  $CR(19+5)=2109+20520 $CR(19+6)=4B4e87415 DA2 1580
CR1997124)102042978 $CR{19981=2175916332 $CR(19+9)=67800,13428 __ DA2 1590
CR(2051)=19.90165  $CR(2us2)=27.U0938 $CR(20+3)=41.86115 DA2 1600
CR(20+4)=7542318 ___3CR(2U»5)=194414258 $CR(2Us6)=861+99849 _ ____ DA2 1610 _.
CRI2U»71=7293420850 $CR(2U»8)=312744C145 $CR(2059)=12053357205 DA2 1620
BN DA2 1630 __
168 CARDS
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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.

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

W 0 ~ M W & W
e s & s e s e

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 OQutput Formats
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

47
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SUBROUTINE DATA 3 DA3 0000
20eDATA 300014JANI6500oEARKDOLL oo o VISLABaeeUCSD . . ¢ 0015_
eesTHIS SUBROUTINE IS A DATA PACKAGE OF PATH 0020
e s LUMINANCE VALUES AND BEAM TRANSMITTANCE VALUES 0030
«eoFOR OPTICAL SYSTLM NOe XXX 0040
COMMON/E/RSTOVI(1) . . e ne59_
COMMON/F/TROV (1) 0060
RE TURN . . 0070
END 0080

9 CARDS




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

A. IDENTIFICATION

Title SUBROUTINE TCAL
Category cve

Programmer Barkdoll

Date 29 September 1965
Type FORTRAN 63

B. DESCRIPTION

SUBROUTINE TCAL 1s 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 (THETA = 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.

C. USAGE

1. Calling Sequence

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

2. Arguments or Parameters

FNUMB = flight number used for atmospheric data package.

DIAM = turget diameter 1n feet — not to exceed 100 feet.

0oBJ 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.
SwW2 = switch for plotting, 1 1f plot 1s desired, O for no plot.

Shares common Block C with Subroutine Data 2.

3. Storage Requirements (Decimal) 1050 words
4. Temporary Storage Requirements Not Applicable
5. Alarms, or Print-Outs
(1) Target diameter exceeds limits.
(2) Warning 1s 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
7. Error Stops None
8. Input and Output 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 (a) None (b) Target diameter not to exceed 100 ft.
Results of values of T- | Co|>30 have not been checked.
14. Equipment Configuration CDC 3600 FORTRAN 63
15. References

B6
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D.

50

METHOD

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

1
@ T.°¢c,| =} ————o T, — contrast transmittance
BSTAR C, = inherent contrast
1+ — BSTAR = path luminance
(T XB,) T, = beam transmittance
° = inherent background luminance

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

(XB1) (XA2) - (XA1)(XB2) (YA2 - YA1) (XAL — XB1)
AX = AY = + YAl
(

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

YA2

AY

YAl

XAl XxB2 AX XB1 XA2

C, = Apparent contrast
Cp = Threshold contrast



E. FLOW CHART

Yes
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SUBROUTINE TCAL

SUBROUTINF TCAL(OPTsFNUMBsUPTNUSDIAMIOBJSBACSPRUBK sNPROBsowlssw2) TCA OF OO

C e e e SUBROUTINE TCALeeel NUV 65e 0o BARKKDULL o 0o VISLAIe e e UCSD TCA Gulwe
C eeeTHIS IS THE MAIN PROCESSING ANL CONTROL ROUTINE TCA CGL27
C eselT SOLVES FOR THE PROBABILITY OF DETECTION VOLUME TCA 0G3n
C s oo AND PRINTS OUT THE RFSULTS,. TCA N0O40
C TCA 0N&K0
C eee INPUTS TCA 0060
C eeesOPT=0PTION FOR VIEWING THROUGH ATYOSPHERF ONLY TCA 0G0
C eseee=0 FOR ATMUSPHERE UNLYs==]1 FUR OPTICS wlTHOUT TCA G800
C e0ee e ATMOSPHERL 9s=+1 FOK UPTICS ANL AN ATMOSPHERE TCA 00%y
C o e e FNUMB=FLIOGHT NUNMBER FOR ATMOSPHERIC DATA N TCA G157
C e e e OPTNU=0PT ICAL SYSTEM NUMBER TCA 0110
C eeoeDIAM=TARGET DIAMI TFR IN FEET TCA 0120
C eeeOBJU=INDEX FOR TABLE OF TARGET UBJECT REFLECTANCE TCA 0130
C e oo BAC=INDFX FOR TABLE OF BACKGROUND REFLECTANCF PROPERTIES TCA 1140
C e e e PROBK=CONSTANT FUR DEVIATION FROr 50 PERCEnNT PROUBABILITY OF _TCA u15n
C eeeDETECTIONe NPRUb=INTELER KEPRESENTING PROBe OF ULETECTION TCA w167
C o.-5W1=5WIJCH FUR PLCTTINGs 1 FOR PLOTs C FOR WO PLOT TCA 2170
C 0eeSW2=5SWITCH FOR OQUTPUT PRINTINGs 1 FOR CALCULATIOUNS TCA 0187
C e oo AND COORDINATESy U FOR COORDIMATES ONLYe TCA 019"
C oo TCA 0200
C 2o o FUNCTIONS CALLED=BE FosTRFsBSTRF oCOF TCA 021N
C e 0o SUBROUTINES CALLED=PLTSUNPLUTL TCA N2z
C TCA 0230
C *##NOTE IN THIS PROORAM TIFFANY THRESHOLD CUNTRAST VALUES MAY BE TCA 0231
C eeoREFERED TO AS CCR UR CT VALUES. TCA 0232
C eeeCR APPARENT CONTRAST VALUES ARE EUWUAL TO TCxCO TCA 0233
c o i ] _1CA 0234
DIMFNSION TPHF(5)sTETA(B)sZALT(2.,)s ALTA(2 ,)9sSAX(4B)s SAY(48) TCA N240

C eeeZALT AND ALTW = 20U ALTITUNE VALUES _TO_ COVER_PROBLF4 TCA 0250
C eseSAX AND SAY = X AND Y COORDINATES OF DISTANCE TCA 0260
C eeeFROM TARGET. o N TCA 0270
DIMENSION X1(15)9X2015)9X3(15)9X4(15)921(15)922(15)+23(15)924(15) TCA 0281

C eeeXl TO X4 AN £t TO 24 = COORDINATES_FOR 4 CRQOSS SECTIONS ___TCA 0290
DIMENSION TFHBBR(9) TCA 0300
COMMON/C/ZCR(2V99) ol . - s - . JCA 0310

C TCA 0315
DATA(TEBBR=1000021002310s9)e22192219e0013,00719400001) JCA 0320

C eee TFBRAR = 9 LFVELS OF TIFFANY DATA BACKGROUND ILLUMINATION TCA 0330
- . DATA(TRPHE=V. 22 18542145708+22356203214159)___ .. o JCA 0340
C eoe IPHE=PHI s AZIMUTHS OF PATH OF SIGHT WITH RESPECT TO SUN TCA 0350
DATA(TETA=3,1415912e8797226180926356212¢0944> - . _ TCA 0360
1168326917453 9146580) TCA 0370

C 2ee TETA=THETASZENITHS OF PATH_ OQOF _SIGHT FROM OBSERVER _ TCA 0380
DATA(ZALT=20e9406 9606980691006 920049400C43600es800, TCA 0390

. 11000022000024000460000980000210000221500049200004+250M045 _ _ __JICA 060N
2300004 +40000) TCA 0410

C e .- el el TCA 0415
INC=0 TCA 0420

-« -PRINT.AO __ ______________ e R, TCA 0430
10 FORMAT(1H1+8X»42HTARGET DETECTION FOR INFINITE VIEWING TIME) TCA 0440

. LF(QOPTaNE«Qe1)GO TO 30 e o - - _ICA_Q450
PRINT 20 TCA 0460

ccem 20 FORMAT(// 212X 3 THPATH OF SIGHT _THRQUGH ATMOSPHERE ONLY) - ICA 047D
GO TO0 70 TCA 0480

_____ 30 IF(OPTWNEW=11)GO TQ 9Q___________ _______________ _ . ICA 0490
PRINT 40 TCA 0500

- 40 FORMAT(//912X+54HPATH OF SIGHT THROUGH OPTICAL SYSTEM_AND NO_ATMOSICA 0510
1PHERE) TCA 0520

S C 1 T A o 20 X ¢ T U TCA 0530
50 IF(OPTeNE«+1¢)GO TO 840 TCA 0540

o e PRINT _60 _ICA_0550
60 FORMAT(//12Xs51HPATH OF SIGHT THROUGH OPTICAL SYSTEM AND ATMOSPHETCA 0560
1RF) TCA 0570
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70 PRINT 80 sFNUMB TCA 0580
BO FORMAT(//+12X»31HPRUGRAM DATA FROM FLIGHT NUMBERF4.40) TCA 0590
PRINT 90 sNPROB TCA 0600
90 FORMAT(//12X+2BHPROBARILITY OF DETECTION IS »I12s1Xs7HPERCENT) TCA 061N
PRINT 100sDIAM TCA 0620
100 FORMAT (//312Xs25HTARGET DIAMFTCR IN FTe = F3el) TCA 0630
IF(RACeFRals) 1104130 TCA 0640
110 PRINT 120 TCA 0650
120 FORMAT(// 12As 35HBACKGROUND {OR TARGET 1S PINc TREES) TCA 0660
GO TO 160 TCA 0670
130 IF(BACeEQe24)140+840 TCA 0680
140 PRINT 150 TCA 0690
150 FORMATI(//12Xs39HBACKGROUND FOR TARGHT IS CALM WATER) TCA 0700
160 IF(OBJeENele)170484) TCA 0710
170 PRINT 180 TCA 0720
180 FORMAT(//512X+36HTARGET 15 SPHERICAL AND PAINTED GRAY) TCA 07130
IFIDIAMeEQeDeOReDIAMGT 41001190521 TCA 0740
190 PRINT 200 TCA 0750
200 FORMAT(//30HTARGET UIAMFTER FXCEEDS LIMITS) TCA 0760
GO TO 840 oo TCA _0770_
210 DO 750J0=1+5 TCA 0780
PHI=TPHE(J)#57429578 TCA 0790
PRINT 220,PHI TCA 0800
220 FORMAT(1H198X+48HAZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN IS »TCA 0810
1F3. 091X s THDEGREES) TCA 0820
DO 230N=1»20 TCA 0830
C e s s CONVERTS TO PROPER VALUES OF ALTITUDE FOR TARGET DIAMETER. TCA 0840
ALTW(N)=ZALT(N)®#DIAM___ TCA 0850
230 CONTINUE TCA 0860
KK=0 $ LL=0 $ K=1 _ - . _TCA 0870
240 FT=0 $ I=1 TCA 0880
- PHI=TPHE(J} ___ — . - e e me . ...TCA 0890
THETA=TETA(K) TCA 0900
. 250 ALT=ALTW(I)D. _ __ .. _ . s _TCA 0910
C eeeSOLVE FOR INHERENT BACKGROUND LUMINANCE TCA 0920
. BBO=BBOF (PH] s THETALBACY _ _ _ _ . N .._TCA 0930
C e »sSOLVE FOR BFAM TRANSMITTANCE TCA 0940
C eeeSOLVE EOR PAIH LUMINANCE —  __..Ica 0950
IF(OPT.EQe=1)G0O TO 270 TCA 0960
IF(OPTeE£QaQ.1GQ_TO. 280 ____..__.___ - - - ceee -2JCA 0970
IF(OPT4EQe+11GO TO 290 TCA 0980
PRINT _260 »OPT ___. e - - . . ..TCA 0990
260 FORMAT(//312Xs6HOPT = sF3e2) TCA 1000
- e — -G0 70_840 i . _ . TCA 1010
270 TR=TROF(THFTA) TCA 1020
BSTAR=BSTOF (PHISTHETA) . _ TCA 1030
GO TO 300 TCA 1040
. _ _280_TR=TRF(THETASALT). _____._ . ... _. ) . .. TCA_ 1050
BSTAR=BSTRF(PHI s THETA»ALT) TCA 1060
. . ._60_T0 300 _— _ — ) . TIca_1070
290 TV1=TROF(THETA) TCA 1080
- oo _IR=IRF{THETALALTI*IVL  ___ ______ __..JCA 1090
BSTAR=BSTRF(PHI s THETASALT)*TV1I+BSTOF (PHI»THETA) TCA 1100
S eneSOLVE _FQR__APPARENT. _BACKGROUND LUMINANCE . .Tca 1110
300 BBR=(BBO*TR)+BSTAR TCA 1120
e LF{BBReGILaTFBBR(1140RsBBReEQeTFBAR(1))1340,310 _  TCA 1130
310 DO 320 N=259 TCA 1140
C eee INTERPOLATE FOR THRESHOLD CONTRAST ASSOCIATED TCA 1150
d eeeWITH CALCULATED APPARFNT BACKGROUND LUMINANCE TCA 1160
el o < oaAND. CORRECT FOR_DEVIATION FROM_50 PERCENT _____ . . ... TCA 1170,
q e e« PROBARILITY OF > T™CTI0', TCA 118"
IF(BBR«GTTFBAIRIN) 3305327 TCA 1197
320 CONTINUE TCA 1207
NN=9 TCr 1210
GO TO 350 TCA 1227
330 NN2=N-13% hN1=H TCA 1237
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C eeeSOLVE FOR THRFSHOLD CHONTRAST (CCRY OR (CTH TCA 124N
CCR=((BUBR-TFBARIANI) )/ (TFRER(UN2 I =TFRRP (NN ) # {CR(TsNN2)-CR(TsNN1)TCA 125¢C

1)+CR (I SNN1) ) ¥PRORK TCA 126N

GO TO 369 TCA 127"

340 NN=1 TCA 1280
350 CCR=CRI{1+NN)#PROBK TCA 1290
360 CO=CUF(PHIsTHLTASOILJIBAC) TCA 130~

C eeo NCTE wHETHER THE I"HERENT CONTRAST 15 POSITIVE OR NEGATIVE. TCA 1319
IF(CUeLTe 13874370 TCA 1327

370 CON=+1. TCA 1330
GO TO 390 TCA 1340

380 CON=-1, TCA 1350
CO=ABSF(CO) TCA 156N

C e oo CALCULATF CONTRAST TRANSMITTANCF TCA 1370
390 TC=(1e/(1e+(BSTAR/(TR®*HL 1)) ) ¥CO TCA 1380
CAT=THI TA#57.29578 TCA 1395
CT=CCR TCA 1402
CO=CO*CON ) TCA 141"
IF(SW1eEQel) &N yt4r TCA 1420

C eee PRINT DATA FOR THE CO'IVERGFNCE 7F THF APPARFNT CAMTRAST TCA 1420
C e e s AND THRESHOLD CONTRAST CURVFS, TCA 1440
C . eeeCR APPARENT_CONTRAST VALUES ARF LQUAL TO TC*CO . TICA_laab
400 PRINT 4175 9CATsALTsBLTARSTReBB 34C '9TCoCT »1988R TCA 1457
410 FORWAT {1A26HTHETA=3F54191X9AHZAD=9FYal91XshHHSTAR=sFBe291X93HTR=,TCA 146"
1F56391X24HNB 12F 8629 1X93HC = 9F 6429 1Xe6HTCHC 2 9F 60391 XsSHCTHP=3F5424TCA 1470

i 21Xs2HI=91291Xs4HBEBR=sF 72} _ TCA 148N
IF (TCaGTa30e)1420s440 TCA 1497

~ 42Q PRINT 43Q0__. __ . - .- .. JCA 1570
430 FORMAT(//8X»39HVWATCH OUT TC*#COM 1S NOW GRCATER THAN 304) TCA 15110
440 IF(FTEQe014500470 . ___ __ TCA 1529
450 FT=2 TCA 1537
460 XAL=CCR §_YALl=ALTIW(I)L _ _____ TCA 1%4n
XB1l=TC TCA 155N

. I=1+1 _ _ __ - S TCA 1567
GO TO 250 TCA 1571

470 XA2=CCR $_YA2=ALTW(I) ___ ___________ . .. IgA_1.80
Xp2=TC TCA 1599

C _esoHAVEL THE CURVES__INTFRSECTID,. ... _TcA 1690
IF(TC-CCRILBU 52U H9( TCA 1619

C. 29aCALCULATE X_AND Y COORDINATES e TCA 1620
480 AX=(IXBI#XA2)=(XA1#XB2))/ (XA2+4XB1=YA1~X[2) TCA 163N
AY=(OLYA2=YAL) #(XAL1=XP1) )/ LXP24XA1-XA1=XA2) ) +YA] oo ... ICA 164"

GO TO 550 TCA 1650

490_ IF(1+FQe2115005460 o o _TCA 1660
500 AX=1le$ AY=1l. TCA 1679

- PRINT 510 ___ e - . ICA 168¢C
510 FORMAT (//8Xs95HIHE CT AND TC*Cn CURVES HAVE NOT INTERSECTED WITH TCA 169r
oo ALN THE ALTITUDE RANGE COVERED BY THIS PROGRAtY. TCA 1770
GO TO 550 TCA 1717
e - 220 AX=CCR $ AYsALTW(Y) __ e e e el TcA 1720
IF(SW1eEQe1)53G+580 TCA 173n

530 PRINTI 540 - e JCA 1740
540 FORMAT (//8X+5SHTC=CR) TCA 17510
B8O PRINTY 5600 AX e AY. - e e TCA 176"
560 FORMAT(//8X920HCURVES INTERSECT AT s3HAX=F15¢592Xs3HAY=F15e¢5) TCA 1770
CPRINT 570 TCA 1780

570 FORMAT(1HU) TCA 1790
580 KK=KK+1 TCA 1807
LL=LL+1 TCA 181N
IF(COeLTaue)590460 ) TCA 1825

590 AY==-AY TCA 187~

C eesSAVL THE INTLRSGLCTION POINT TCA 184N
600 SAX{KK)=AX TCA 1056
SAY(LL)=AY TCA 1860

K=K +1 TCA 187"
IF(KeEQe®)1630s610 TCA 188"
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610 DO 620s17=142 TCA 189"
eee O IFY LLTITULES FOP L ZENTITH OF PATH NF < IGHT, TCA 199"
ALTW{TZ)=ZALTIZ)*¥C)HAF (34141509 =TFTA(K))* IA 4 TCA 191N

62C CUNTI WLL TCA 192"
wl TO 240 TCA 1430

630 Du 66ulN=1+8 TCA 1940
IF (SAY(IRK)eb vei )64 2606 TCA 1957

640 MHZ=20ed(X=Ua TCA 196"
PRINT 650sHZ sCX 12 TCA 197N

650G FORMATI(//Z1UuXsS5HERROR $2X s IHIIZ=F 34292 493X 742e2Y 33H]12=112) TCA 1981
GO TGO 7Lv0 TCA 1997

660 CONTINUE _TCA 1995
DO 67udn=2+8 TCA 2nn
e e e CONVILRT X CLURDIVATE T9 DISTANCE FRY  TAPGET AXIS,. TCA_20]1"7
SAX(JK)=SAY(JIN)/TANE (TLTA(IK)I=1e5T7C(T7T) TCA 202n

670 CUNTINUE _ TCA 2037
AZM=TPHEL (J)1%#574295738 TCA 274"
PRINT 680GsAZM __ _ _TICA_2rsn

680 FOURMATI(//8Xs4BHALL JTH NF PATY OF SIGHT JITH R{SPFCT TN SIM IS »F3TCr 2r6"

leOs 1XesTHOUTGRLE S)  _ TCA 207N
DO 713uLJ=1+8 TCA 2781
ANGLE=TLTAILJ)I#57,29578 B _ TCA 2C9n
eee TEST FNAR PRINTI G CONTRASTs PHSe OP ANEGo TCA 2107
TF(SAY (L J) el Te))69usT71 _ e . TCA 2110

690 SAY(LJ)=SAY(LJ)*(~1.) TCA 212"
SAX(LJ)I=SAX (L) *(=-14) _ _TCA 2130
PRINT 7I0sANGLE s SAXILJIY s AY (LY TCA 214"

700 FORMAT(//2Xe25HZE ITH W PATH F STUHT =sF4e7192Xs25HDISTANCFE TO TATCA 215"

IRGET AXISH =9F8s 92Xsl HALTITODE =9F8e 92X« 24HCNY TPAST 18 NV MFGATTCA 2167
21VE) . — _ TCA 2170
GO TO 730 TCA 218"
710 PRINT 720 sANGLELsSAXILJI) 95AY(LI) TCA 219"
720 FORIAAT(//2Xs25HZENTITH ™ PATE NOF STGMT =eFbde 22X 29HDISTANCFE TO TATCA 220N
IRGET AXIS =918e 92Xl HALTITUINE =sF8e 92Xs2 ,HCOANTRAST 195 POSITIVE)ITCA 2210

730 CONTINUE TCA 222N
INC=INC+8 o o . _ . TCA 223N
DO 740UK=1,8 TCA 2241
e es SAVE COORRINATLS FOR PLUTTING TCA 2250
SAX (JK+INC)=5AX(JK) TCA 226"
SAY {UK+INC)I=8AY( UK) TCA 227"

740 CONTINUE TCA 228n

750 CONTINUE - ICA 229"
JK=40 TCA 23nr
JJ=15 TCA 2310
NTGD =DIAM TCA 2327
eaeSET UP VALULS FQR PLOTTING TCA 233"
CALL PLTSUISAXsSAY »UKsX19X29X3 9 Xt 921922923924+ JJ9sAXSLsCSLX TCA 2340

1CSLY sAXLX sAXLY s NTGDM o NAINCANPROB) TCA 2350
IFISW]1eEQel)T76N+820 TCA 236N

760 PRINT 770 TCA 2371
e e o PRINT OUT VALUES FOR PLOTTING CROSS SECTIONS TCA 2380

770 FORMAT(//2Xs TOHCOORDINATES FOR PLOTTING 4 CROSS SECTIONSe X = HORITCA 2390
1ZUNTAL Z = VERTICAL) TCA 2400
PRINT 78u__ ____ _ e [ e e e e TCA 24810

180 FORMATI(//5X92HX196X92HZ196X92HX296X92HZ 296X 92HX3 96X 92HZ3 96X 92HXGUs6TCA 2420

1Xs2HZ4) o . ____TCA 2430
PRINT 790+ (X111 0Z10T)aX201)922(T)sX3(1)9Z301)eX&{1)+Z4(1)sI=1915)TCA 244N

790 FORrAT (//92X28F8eu) - oo - S _TCA_2459
eee PRI T CUT VALUES FOR CHECKING QUTPUT OF Q9Q PLOT TCA 2460
PRINT Buus AXSLsCSLXsCSLYSAXLXsAXLY TCA_2470_

BUuO FOURMAT (//92Xs5HAXSL=F]1 el 92X s5HCSLX=F10e1 92X 9s5HCSLY=F10e192X>» TCA 248N
I1OHAXLX=Fluel»2X s SHAXLY= Fl061) . — - I, TCA 2490
PRINT 81ns NTGDMsNAINC oNPROE TCA 250N

810 FOGRMAT (/72X s6HNTGOM=]492X 26 HNAINC=18142Xs6HNPROR=]3) - ew - .._TCA_2510_

820 IF(SW2eEQel1)830+840 TCA 2520
ee e SET UP INPUT FCR G9Q PLOT ROUTIANE, . e L _TCA_2530_
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830 CALL PLOT1(X19X29X39X49219229739749JJ9AXSLCSLXsCSLY
TAXLXsAXLYsNTGD" s NAINCsNPROB)
840 END

TCA 2540
TCA 255¢

TCA 2569
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VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION TRF
Category cvc

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 Transmttance for 20000 < ALT <60000 and specified
formulas for the desired altitude.

C. USAGE

1.
2.

N
.

oo ~J O
. . .

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

Accuracy

Cautions to User

Equipment Configuration
References

TRF(THETA, ALT)

THETA = Zemth of path of sight from observer
ALT = Altitude of observer
Shares COMMON BLOCK D with SUBROUTINE DATA 2

270
Not Applicable

If ALT <1 ft o« ALT > 4000000 ft, then ALT 18 out of the
indicated runge for FUNCTION TRF. Program also checks
THETA to see if it 18 1n the required range for FUNCTION TRF.

None

None

Not Applicable
Not Applicable
Not Applicable
Not Apphicable
Not Applicable

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

CDC 3600 FORTRAN 63
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D. METHOD

() 0ft. ALT 20 000 ft.

N-1 /7 1 1\ Az 1
TR = exp~ | 3 (— A —4 — ——
2 Ly L Ly 2 cos (180°— 0)

If THETA : 100° Interpolate Air Mass Value Table for indicated altitude and substitute this value for

1
cos (180°— @)

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

< 1 )
(e}
TR = TRV 550 (ALTN 180°=0/5 5 1000,

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

1
cos (180°~ @)

(3) 60000 ft. ALT - 00t

ALT — 60 000 1
4.94 0 000 (180°- 6)
TR = [TR(60 000 ft., 1809 | exp — — [1 —e 3 cos -
214
for @ > 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

v

No
ALY 20,000

No
{ AT 3&900' )

e

———{ 8 = 100° or 85° )

Interpeints Table of
TRV 180° (ALT) then

exponentiate TRV by
\
cos(180° —- 0)

.

Interpolats Table of TRV (gq0 (ALT)
and Air Mass Table for desired
sititude then exponentiate TRV by

Air Mass Value

Yes

Multiply Summatien of

cos(180° ~ 0)

4

SUM TABLE Ll

‘ Yos

interpolate Air
Mass Value Tahle

v

Multiply summation
of -E- by interpotated
Air Mass Value Tabie

v

o

v

1 Air Mns)

TR=¢o *(s“m’<m o Value

L

v

Yes

le

¢
e84y _ AT — 60.000 Prrm—
TR = TR(80,000", uo’u'("—m )' - 30,000

v

Same as above hut interpoiste air

No mass tahle to substitute for

[ canr -]
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FUNCTION TRF (THETA,ALT)

FUNCTION TRF(THFTAWALT) TRF 0000
¢ eeoFUNCTION TRFaeee]l NOVs 6540 eBARKDOLLe o o VISLABessUCSD TRF 0010
C eeeTHIS FUNCTION CALCULATFS THt VALUE OF BEAM TRANSMITTANCE. TRF 0020
c L ] ~___TRF_0030
C eee INPUTSeee THETA=ZLNITH OF PATH OF SIGHT TRF 0040
C ees ALT=ALTITUDE CF UHBSIRVEK TRF 0G50
C cee TRF 006G
C eesOUTPUT oo THIS FUNCTION RETURINS THE CALCULATED TRF 0070
C eee VALUF OF BEAM THANSMITTANCF TR TRF 008
C TRF 009N
C eee SHARES COMMON HLUCK D wlTH SHUBROUTINE DATA 2 TRF 01¢¢C
C TRF n11n
C e ¢« o ROUTINES CALLEUL=NUNE TRF 312
C Tk Gls9
DIMENSION AMALT(6)sALTS(T7) TRF 1140
CUMMON/D/R(2UVUL) s AMV(692) s TRVI(T) ThiE 01%
C TRE 1155
DATA(AMALT=0es10uliUe 92 JlUe 4N 1 g9l ") e92 0 S0l Tf Y167
DATACALTS=20114925%) Va3 1Uu)e935 1 L a8 7 495 NV Fesb6"77,) TrRF "17"
q TRF 175
IF{THETAGGTe3e14165e0UReTHETAGLTeleb6575) 11930 TRF 118)
10 PRINT 20 sTHETA TikF Olyn
20 FORMATH(//912X932HTHLTA OUT OF RAMGE Tiv FUNCTe TRFE92XsFlUeD) TRE 20
GO TO 530 TrF 0210
30 TF(AL TelTeleeOReALToGT e&4MuLUNNG)IG V46U TRF 12720
40 PRINT 50 »ALT TkE 1230
50 FORMAT(//92Xe3 'HWALT OUT OF RANGE Il FUNCTe TRF92XsF10s1) TRF n24n
GO TO 530 o _IRF 0250
60 Z=ALT % THET=THETA » S5=u b DL=1)ue/6U8Ue TRF 0267
TR=0 _IRF 0270
IF(ZelLTe2UUlUeeUReZebWe20DUUe) T( 925y TRF 0280
70 A=20000. _ __ _TRF 0295
IF(Z2-A)90+100+80 TRF 0300
- B0 GO TQ_40 —_ —_ - - IRF 0310
90 IF(Z-(A=-10Ue))140+160+100 TRF 0320
100 Y1=A-100e_%_1=(A/100a) % X1=1a/R{1) _ e e _...JRF 0330
Y2=A $ I=(1+1) 3 X2=1e/R(1]) TRF 0340
L IFAX2-X1eEWQe Q) 102U _________ _______ R - TRF 0350
110 BN=X2 TRF 0360
- .. --GO0 TO 130  ____ - - . ~IRF_0370
120 M=(Y2-Y1)/(X2-X1) TRF 0380
- BN=((2Z=Y1)/MY+X1 . - TRF 0390
130 K=1=1 TRF 0400
o e GQ_T0. 170 __ . e - _TRF 0410
140 A=A-200. TRF 0420
IF(Z-A)9Q2100s150 TRF 0430
150 A=A+100. TRF na44n
____________ 6Q_T0.100_____ - - e ______TRF_ 0450 _
160 A=A-100. TRF 0460
___________ I=2(A/100e)+1 S e JRE__04T0
BN=1./Rt 1) TRF N480
e e GO _TO 130 TRF 0490
170 DO 1801=2sK TRF 0500
o S=S+(1e/R(1))*DZ . YRF._0510
180 CONTINUE TRF 0520
________ IF_(THETeEQe1.6580)1909200 e ____TRF. 0530
190 ASSIGN 230 TO IRETN YRF 0540
INIP=2 TRF 0550
GO TO 450 TRF 0560
______ R0Q_IF(THET «EQele7453)2105220 TRF_ 05170
210 ASSIGN 230 TO IRETN TRF 0580
INTP=1 TRF_ 0590
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GO 10 450 TRF 0600
220 VALM=1./COSF(3414159=THET) TRF 0610
230 Va(S+({{1e/RIL)II+{1e/RINIIIH(DZ/26) ) ) #VALM TRF 0620
TP=2.71828%% (-V) TRF 0630
240 TRF=TR TRF 0640

GO TO 530 _ TRF 0650 _
250 IF(ZeLTeb6UUNUeURZebtWsb6UGUUS) 26139y TRF 0660
260 N=7 TRF 0670
270 IF(ZeFQeALTSIN))30Us28U TRF 0680

280 IF(L=ALTS (N=11129093102320 _ TRF 0690 _
290 N=N-1 & GO TO 270 TRF 0700
300 TR=TRV(N) $ GO TO 330 TRF 0710
310 TR=TRV(N=-1) % GU TO 330 TRF 0720

320 X1=TRVIN=1) 3 Y1=ALTS(N-1) TRF 0730 _
X2=TRVIN)S Y2=ALTS(N) TRF 0740
SL=(Y2-Y1)/(X2=X1) _ __ . . __ _ __ _TIRF_0750
TR=((Z=Y1)/SL)+X1 TRF 0760

330 IF(THET.EQele6580)340350 _ L __._TRF_0770__
340 ASSIGN 380 TO TRETN TRF 0780

INTP=2 o TRF 0790 _
GO TO 450 TRF 0800
350 IF(THETeEQele7453)360+370_ _ __. ___ _TRF 0810
360 ASSIGN 380 TO IRETN TRF 0820
INTP=1 i TRF 830

GO TO 450 TRF 0840
370 VALM=1,/COSF (3414159 =THET) L TRF 0850

380 TR=TR#*#*VALM “"YRF 0860
__.60_T10.240 _ TRF 0870
390 IF(THET«EQelea6580)400+410 TRF 0880

400 ASSIGN 440 TO IRETN L L TRF_0890
INTP=2 TRF 0900

GO TO 850 o e e e e e ] TRF _0910__
410 IF(THETSEQela7453)420+430 TRF 0920
420 ASSIGN 440 TQ IRETN TRF 0930
INTP=1 TRF 0940

.- GO TO 450, il e e eeee - ool ee- . em e TRF._0950__
430 VALM=1./COSF(3e16159=THET) TRF 0960

C_440 FE2=1e=1271828%%(=(7~-60000e1)/30000e)) e TRF_0970__
E1z2.71828%%#(~(4e94/214s)%E2) TRF 0980
. TR=IRM(T)I®*E1 . — TRF_0990
TR=TR#*#VALM TRF 1600

B GO TO. 240 o e e e e e e e e ... JRF_1010__
450 N=z=6 TRF 1020

L L IF{Z2eGT.a200000e) 4602470 ______ . _. - ——e e o - e - __JRF._1030Q__
460 VALM=AMV(6+sINTP)$ GO TO IRETN TRF 1040
470 I1F(ZsFQeAMALT(N)I500+480 . TRF_1050
480 IF(Z=-AMALT(N=-1))490+51Us52v TRF 1060

...490_N=N=1_%$_GO 10 470 _____________.______ e IRF 1070
500 VALM=AMV(NsINTP)$ GO TO IRETN TRF 1080
. 510._VALM=AMV(N=19INTP)S® GO_TO IRETN o mmmemmmmee . _JRF _1090
520 X1=AMV(N=1+INTP) $ Y1=AMALT(N-1) TRF 1100
X2=AMV (N INTP) $ Y2=AMALT(N) TRF_1110
SL=(Y2=-Y1)/(X2=-X1) TRF 1120

o e VALME C02=Y L) ASh ) M X e JRF_1130
GO TO IRETN TRF 1140
B30, END e TRF 1150
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VISIBILITY LABORATORY U.C.S.D
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION BSTRF
Category CcveC

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

62

1.
2.

(X I -
.

o~ N

10.
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 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

B8



D. METHOD

(1) 0ft. <ALT .<_ 20 000 ft. for all THETAS
Interpolate TABLE BS (CUMMON BLOCK A) for indicated ALT, THETA, PHI.

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

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

— e

[ : ]
o cos (180° - &)
. _ B* 60000 ft., 6, ) \1 - [TR (2, 1807]

1- [TR(GOOO ft., 1300)] cos (180°—0)

(4) 20000 ft <ALT <co THETA = 95°

B

[ : ]
1-[Tr (20 000 ft., 180%] L o (180°- 95°%)

Zenith of path of sight from observer
Azimuth of path of sight
Altitude of observer

B* = Path Luminance 0
TR = Beam Transmittance (o}
z

I

E. FLOW CHART
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FUNCTION BSTRF (PHI»THETASALT) B5T NG00
C #eeFUNCTION BSTRFeael NOVs 6500 aBARKDOLL oo VISLAB e esUCSD BST 0Glo
¢ sesTHIS FUNCTION CALCULATES PATH LUMINANCE BY BST n62n
C essLINFAR INTERPOLATION_OF TABLE BHS(THE VALUES OF RST 0030
C eeePATH LUMINANCE FUR THE PARTICULAR FLIGHT). BST 0045
C BST 0050
C ¢ 2o INPUTS 0o PHI=AZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN BST nuen
C s+e THETA=ZENITH OF PATH OF SIGHT FROM OBSERVER BST 0070
€ ¢ee ALT=ALTITUCE OF OBSERVER BST 2080
C see BST 0090
C *++0UTPUT4ae THIS FUNCTION RETURNS THE CALCULATED VALUE OF BST n1d0
C sesPATH LUMINANCE H#* BST 0110
C BST 0l12n
C * ¢+ SHARES COMMON BLUCK A wITH SUBROUTINE DATA 1 BST 0130
C BST 0140
c * s+ ROUTINES CALLED=TRF BST 0150
c BST 0160
DINENSION Y(18) RST n170
DIMENSION PHE(5)sTHET (8) BST 0189
COMMON/A/BS(83184+5) BST 019n
g BST 0195
DATA(PH&=J..7854,1.5fua.z.3562.5.14139) BST 0209
DATA:THtT=2.8797.2.516u.z.3552.2.0944.1.6326.1.7453.1.6580) BST 0210
DATA(Y=0..1000..znon..3onu..annu..Sunn..enno..700n..anon.. BST 0220
19000..10000..15000..2noon..zsnnu.,3unnn..4unno..5nnoﬂ.-ennno.) BRST 0230
C BST 0240
IF tALT.LT.l..OR.ALT.GT.aoounUU.)10 » 30 BST n2s5n
10 PRINT 20 »ALT BST 0260
20 FORMAT (//912Xs32HALT OUT OF RANGE IN FUNCTe BSTRF»2XsF10e1) BST 0270
GO TO 310 B 3 _ BST 0280
30 Z=ALT BST 0290
STR=0 T B TR _ BST 0300
DO 40 J=1,5 BST 0310

Rk - IF(PHJ.EO.PHE(J)}60’40 W ol 2l B S WO, - | T
40 CONTINUE BST 0330

-PRINI. SQ oPWI._________ ~ T TN : BST 0340
50 FORMAT(//912Xs42HPHI 1S NOT A CORRECT VALUE IN FUNCT,. BSTRF +2XsF108ST 0350

s e MR L B5T 0360
GO TO 310 BST 0370

RN 1 ¥ .- BST 0380
IF(THETACEQe3414159) 70,80 BST 0390
e i o SCDEIE R TH, e BST 0400
L=1 BST 0410
- S Y020 _____ . B _...BST 0420
80 DO 90 I=1,7 BST 0430
e IF (THETALEQe THET([)) 110,90 e e T BST 0440
90 CONTINUE BST 0450
~eematae SRUNE RBRARNREE ¥ ol e BST 0460

FUNCTTONBSTRF(PHLTHETAALT)

100 FORMAT(//olZXsﬁhHTHETA IS NOT A CORRECT VALUE IN FUNCT,. BSTRFs2XsFBST 0470
v i N T e TN VR AL .....BST 0480
GO TO 310 BST 0490
110 M=1+] B N D}
120 lFlPHI-NE-O.AND-THETA.NE.3.1#159)130-140 BST 0510
e e O e e S ek e U B BST 0520 _
140 N=18 BST 0530
__________ _DSL-_B_;1!&15_9__“_____L_____,_____A_____,______,,_____‘_____L,___ MO - 4| (90 ¢ | 1 I
IF‘ZILTIZOOOOI .OR-Z.EO-ZOOOO: ]150’160 BST 0550
PR IN BST 0560
GO TO 230 ; BST 0570
,lﬁn‘lfLZ;LIJQQQQQ;;QB;Z;EQ&&QQQQ;!AIQ;RQQ ___________________________________________ BST 0580 _
170 IF(THETA.EQe 1+6580)1805150 BST 0590
180 ASSIGN_ 190 TO IRETN BST_0600
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2222%2=220000. BST 0610

GO TO 230 BST 0620

190 STReX#(14-(TRF(DCsZZ)##(14/COSF(3414159-146580)))1)/ BST 0630
1(14=(TRF(DCsZ)##(14/COSF(314159-1,6580)))) BST 0640
X=STR BST 0650

- GO TO 300 BST 0660
200 IF(THETACEQe146580)180210 BST 0670
210 ASSIGN 220 TO IRETN BST 0680
2222 $ 2260000, BST 069N

- GO TO 230 8ST 0700
220 STR=X#(1e~(TRF(DCs2Z)*##(1e/COSF(3414159=THETA))))/ BST 0710
101e=(TRF(DCsZ)#%#(14/COSF(3414159=THETA)))) BST n720
X=STR BST 0730

GO TO 300 BST 0740

230 IF(Y(N)=Z12809250+240 BST 0750
_240_IF(Z-Y(N-1))270+260+290_ ) _ BST 0760
250 X=BS(MsNsL) BST 0770
GO TO IRETN BST 0780

260 X=BS(MsN-1sL) $ GO TO IRETN BST N790
270 N=N-1 . .. o 35T Agrn
IF(NeEQe0)280230 BST 0817
_280 ALT=7777e __ _ _._ .. ._.BST 0820
GO TO 10 BST 0830

290 X1=BS(MsN-1sL) $ Y1=Y(N-1) _ BST 0840
X2aBS (MsNsL) $ Y2=Y(N) BST 0850
SLe(Y2-Y1)/(X2=X1) ____ o AST 0860
X=((Z=Y1)/5L)+X1 BST n870

- ... 60 _TO IRETN - - _ _.__ BST p88n
300 BSTRF=X BST 0890
310 ENG_____ e e 3 __ BST 0900
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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.

[ N v Sy GG ey
W e N = O

W 0O ~N M B W N
e e s e e s e

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

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



FUNCTION TROF(THETA)

FUNCTION TROF(THETA) ' TRO NOON
C eeeTHIS FUNCTION CALCULATFS _REAM_TPANSMITTANCE . S .~ TRa 0010 |
' eee THRQUGH AN OPTICAL SYSTEM TRO D020
COMMON/F/TROV (1) . o TRO 0030 _
TROF= 49 TRO 0040
END . . ___ TRO 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.
2,

OO~ O U W
. . . . . .

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

15.

Calling Sequence

Arguments or Parameters

BSTOF (PHI, THETA)

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

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

D. METHOD
E. FLOW CHART

68

Unknown at present
Not Applicable
None

None

None

Not Applicable

Not Applicable

Not Applicable

Not Applicable
None

CDC 3600
None

Dummy function, always returns BSTOF = 11.111111.

Not Applicable



FUNCTION BSTOF (PHI, THETA)

FUNCTION BSTOF(PHISTHFTA)
C eee THIS FUNCTION CALCULATES. PATH LUMINANCE. IN_AN __
C ees OPTICAL SYSTEM

COMMON/E/ZBSTOV (1)

BSTOF=11.11111

END

8BS0 0000

. B30 .0010Q.

BSO 0020
850 003)
BSO 0040
B85S0 005Q ..
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A. IDENTIFICATION

Title
Category
Programmer
Date

Type

B. DESCRIPTION

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

FUNCTION BBOF
CVC Problem 1
Barkdoll

18 August 1965

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

C. USAGE

70

—

2.

14.
15.

Calling Sequence

Arguments or Parameters

PHI — Azimuth

BBOF (PHI, THETA, BAC)

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.

Storage Requirements

(Decimal) 101

Temporary Storage Requirements Not Applicable

. Alarms, or Print-Quts

Error Returns
Error Stops

(a) None

(b) Checks THETA and PHI to ascertain if they are correct
values in Function COF.

None
None

Input and Qutput Tape Mountings Not Applicable
Input and Qutput Formats Not Applicable

Accuracy
Cautions to User

(a) None

. Selective Jump and Stop Settings Not Applicable
. Machine Time

Not Applicable
Not Applicable

(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.

Equipment Configurat
References

ion 3600, FORTRAN 63
None



D. 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.

WB, = (5940) R, (0, 6, ¢

E. FLOW CHART

71



FUNCTION BBOF (PHI,THETA,BAC)

FUNCTION BBOF (PHIsTHETAWBAC) BBO nonn
& eee FUNCTION BROFgeel NOVs 655+09B3ARKDOLLsesVISLARG,.eUCSD BRO nC1~
£ sss FUNCTION BBOF CALCULATES THEINHERENT BACKGROUND BBO 0020
C eee LUMINANCF BBO FOR _A GIVEN VALUE OF PHI AND THETA BBO 003~
C 380 0040
. ees INPUTSeee PHI=AZIMUTH OF PATH OF SIGHT WITH RESPECT BRO nOsSN
C eeel0 SUNese THETA= ZENITH OF PATH CF SIGHT FROM CBSERVER BBO noen
C eee BAC=INDEX FCR PARTICULAR TABLF CF BACKGROUND BBC 007"
L eeeDIRECTIONAL LUMINOUS REFLECTANCES BBO 00NBN
= s . BRO 009N
& e se SHARES COMMON BLUCK B WITH SUBROUTINE DATA 2 BRO 01090
e eee TABLES USED=TABLE (RB)sVALUES OF DIRECTIONAL BBO 0110
C ess LUMINOUS REFLECTANCEs BAC=1= PINE TREES BBO 012N
& BBO N130
[ « s ROUTINES CALLEL=NONE BBO 0140
oA e L L L TR E RS R0 QiS00
DIMENSION PHE(5)+THET(8) BBO 0160
COMMON /B/7 RB(59892)sR0O(59891)sTILLH BBO 0170
C BBO N175
DATA (PHE=01+07854+14570892+356253214159) BRO 0180
DATA(THET=341415992e879792e¢618092e¢3562+2e0944s]1e83260 BBO 0190
1147453516580 S e e BBO 0200
= BBO 0205
JJ=BAC ; TR s w B S . T ST - RO0. 0220 .
DO 201=1+5 BBO 0220
IF(PHI<EQePHE(1)110,20 : BBO 0230
10 L= BBO 0240
e _._GO_TO 40 AN BBO 0250
20 CONTINUE BBO 0260
o B S N e e s L e i ___.BBO 0270 __
30 FORMATI(B8X939HPHI 1S NOT CORRECT VALUE IN FUNCT. BBOFs2XsF1l0a5) BBO 0280
PO 0 T S D e M e L o e e RN e
IF(THETASGEQeTHET(T) )50 60 BBO 0300
50 M=1 P BBO 0310
GO TO 80 BBO 0320
S TERE TR e R e L N s SO BTN S0 S MRt e s S B - o T & T
PRINT 70 »THETA ‘ BBO 0340
oo 10 FORMAT(8X241HTHETA IS _NQOT _CORRECT VALUE IN FUNCTe. BBOFs2XsF1045) BBO 0350 _
C eseTILLH = TOTAL ILLUMINANCE ON A HORIZOMTAL PLANE AT GROUND OR BBO 0360
C o aaaSEA LEVEL FOR THE REFLECTANCE DATA e e
80 BBOF=TILLH*RB(LsMsJJ) BBO 0380
o R o SO TE s R e N e LR e el 85 e BBO 0390 __
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B12
VISIBILITY LABORATORY U.C.S.D.

PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title FUNCTION COF
Category cvce
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.
OBdJ = 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 QOutput 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 None

14,
15.

Shares common block B with subroutine Data 2. This block contains the table of
object and background reflectances.

Equipment Configuration CDC 3600 FORTRAN 63
References
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D. METHOD

cO
RO
RB

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

RB(PHI, THETA, BAC)

Inherent contrast
Reflectance of target
Reflectance of background

E. FLOW CHART

74




FUNCTION COF (PHI,THETA,0BJ,BAC)

FUICTION COFA(PHISTHLIASCBJIIBAC) CCF nnnn
C eeofUNCTION CiFase 1 NOVs 05e0 e BARKDOLL o wo VIOHLAL e oo UCHD COF nn1n
C eoe THIS FUNCTICN CALCULATES THYE VALUF OF ITMHEREAMT COMTRAST COF Ne2n
C _ COF N3
C 0o INPUTSeeePHI=LAZIMUTH OF PATIH N STIAYT WITH PFSOECT TN S IN CNF nnogyn
C ees THETA=ZENITH OF PATH OF SIGHT FPLY NASEPVEPR COF o0s5n
C ees OLJ=INLEX CF PRCPVER TABLL OF OFJFCT PEFLECTANCE COF NN
C e oo BACZINDEX OF PROFFR TABLE COF RACKGROUMND REFLECTAMCF COF noTn
C CNHF DORY
C eesQUTPUTeee THIS FUNCTION RETURNS THE CALCULATED VALULE COF 00on
C eeeOF INHLRFNT CGI TRAST CO COF 017"
C R COF 011"
C e s e SHARES COUMGN BLOCK O NITH LUPRTUTIME DATA 2 cer N120
C COF ~13n
C e eses ROUTINECS CALLFD=NONE COF Glan
- C ] - e e ccrnlsn
DIMENSION PHE(S) s THET(B) COF nlen
CUMMON/B/RB(598352)sR0O(5:851)sTILLH COF 170
C COF 0175
DATA(PHE=U967854914970852e356293614159) COF 0180
DATA(THET=361415992e8797972e618 132435420247 04h 3168276514745 14658NCOF N19C
1) - COF_ 0200
C CNF n2"5
KK=0BJSJII=BAC . e L COF 021"
DO 201=1+5 COF n220
IF(PHIEQePHL(T)Y1us20 L COF 0239
10 L=1 COF 0247
- - ..—G0 TO 40 I . —— COF 1257 .
20 CONTINUE COF 026N
- PRINT 30__sPHI __ —— e e - . COF 0271
30 FORMAT(8X38HPHI IS NOT CORRFCT VALUE IN FUNCT. CﬂF,ZXoEID.S) COF n28N
- GO _TO Q0. o . - - — - - - ... GOF n29n
40 DO 60 =148 COF n3np
— IF (THFTAQFQeTHET(I)YSuebY Cor 0319
50 M=1] COF 032"
e e G0.10..80 ezt e e e CQF._ 0330
60 CONTINUE COF 0340
e PRINT 70 _ o THETA e e - - e e e e e --..COF 0350 __
70 FORMATI(8Xs40OHTHETA IS NOT CORRECT VALUE IN FUNCTe COFs2XsF10e5) COF 036n
GO_T10._90 - e e . - COF 0370
80 COF=(RO(LsMsKK)I-RBILIM»JJ))/RBILIMyII) COF n387
.- 90 CONTINVE . o - _CQF 0390 .

END COF 0400
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VISIBILITY LABORATORY U.C.S.D.
PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

| Title SUBROUTINE PLTSU
Category CvVC
Programmer Barkdoll
Date
Type FORTRAN 63

B. DESCRIPTION

Th.is routix_le 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. Calling Sequence

SUBROUTINE PLTSU (SAX, SAY, JK, X1, X2, X3, X4, Z1, 22, Z3, Z4, JJ, AXSL, CSLX,
CSLY, AXLX, AXLY, NTGDM, NAINC, NPROB)

2. 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.
Z1, Z2, Z3, 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.

3. Storage Requirements (Decimal) 250

4. Temporary Storage Requirements Not Applicable

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

6. Error Returns None

1. Error Stops None

8. Input and Output Tape Mountings Not Applicable

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

D. METHOD

76

Not Applicable
Not Applicable

Not Applicable

None

CDC 3600 FORTRAN 63
None

Not Applicable

B13



E. FLOW CHART

N

FIND LARGEST DISTANCE FROM
X AXIS VXM

!

FIND MAXIMUM ALTITUOE
vYm

'

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 T

[ 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

)
N

77



SUBROUTINE PLTSU

SUBROUTINE PLTSU(SAXsSAY sJK sX1sX2sX39Xb 921922923924 s JJs PSU NOON
1AXSLaCSLXsCSLY s AXLX2AXLY sNTGOMeNAINC sNPROB Y, . e PSyY 0010

C » oo SUBROUTINE PLTSUssel NOVs 65¢0aBARKDOLLeeeVISLARseoUCSD PSU 6020

C eseJHIS_SUBROUTINE TAKES THE DATA USED IN PRINTING THE 5 _ PSU 0039

C eeel/2 HEMISPHERIC CROSS SECTIONS ALTITUDES AND PSU 024N

C ++sDISTANCES TO THE AXISs AND. TRANSFOR'S THIS DATA . PSU 005N

4 ees INTO 4 HEMISPHERIC CROSS SECTIONS TO BE PSU 6C6N

d «eaPLOTTED BY SUBROQUTINE.PLOT1. PLTSU IS AN e e .. PSU OFTA

C ees AUTOMATIC FORMATTING ROUTINF. PSL nN8n

C aeseNOTEaaalQ SOLVE FOR SEVERAL DIFFERENT DETECTION . ———_PSU 0099

C e oo VOLUMES ADDITIONAL CALLS TO SURROUTINE TCAL PSU N100

C eeeWITH THE APPROPRIATE.DATA PRLCEECING EACH PSU 011N

C eeeCALLs CAN BE MADEs THE CARD PRFCEEDING THE PSU N12"

C eeoEND CARD MUST BE_THE ONLY CALL TO PREP(9) .. PSU_N13n

d eeeUSEL IN THE ENTIRE SEQUENCE OF PRAGRAMS. PSU 0140

C eesTHIS CALL ENABIES WRITING MAGNETIC TAPE WHICH WILL  __ —__PSU 0150

C eseRE USED BY THE CDC 16(UA TO NDRIVE THF OLOTTER. PSU 116N

C - - e e o -.--.PSU 0170

C eee INPUTSeeeSAX=NAME OF DISTANCE TC AXIS ARRAY. PSU 0180

C e eeSAY=NAME OF ALTITUDE ARRAY. JK=LENGTH DIENSION PSU 0190

C e+eOF ARRAY SAX OR SAY. PSU 0209

C R, - - - . ———ee__..PSU Q2106

C 0o eOUTPUTSeaeX19X25X3s X4=ARRAY NAMFS O PSU N22n

C eeeX AXIS_DISTANCE VALUES FOR_ THE 4 CROSS SECTICNS . .. PSU_N230

C eeeTO BE PLOTTED. 21922323924 yAPRAY NAMES OF Y AXIS PSU n24n

C +«eALTITUDES FOR THt & CRQSS SECTIONS TO RE PLOTTED, ___PSU_n2sa_

C eeeAXSL=X AND Y AXIS LENGTHS FOR EACH PLOT PSU A26N

~ C ___.2eeCSLXsCSLY=X AND Y COORDINATES OF CROSS SECTION HEADING PSU 027N
C eeeAXLXsAXLY=X AND Y COORDINATES OF TARGET AXI1S HEADING PSU 0280

. C -2ooNTGDM=TARGEY DIAMCYER _____ ____ PS5 _n29n_
C e« NAINC=AXIS INCREMENT VALUE PSU 0300
SR S 9._o_c.N_EB_QBiEB_QB.A_B_I_l_—_I.I_Y___QE__Q_E_I_E_C_I_I_Q_N_________--________..____-_________-,___-" _..._.PSU_0317_
d PSU 0320

C PSU 0337

C ee«OUTPUT = NONE PSU 034~

S e e ¢ emeeeee__.._PSU 0351
C e ¢e SUBROUTINLS CALLED=NONE PSU 0367
S SO a— - e e ee e e o..___PSU 0370
DIMENSION X1(JJ)sZ1(JJ)sX2(JJ)sZ2(JJ)sX3(JI)+23(IJ) s X4 (JI)s20(J0) PSU N3RA
DIMENSION SAX(JK)+SAY(JK) e . . PSU 0390

C PSU €395
____________ VXM=0__ — e efiee e i i e e__.PSU D40N
DO 20 I=1+32 PSU 0417

oo JE_ASAX(1+8)eGTeVXM)10s20 . e e e PSU 0420
10 VXM=SAX(1+8) PSU 0437

—_— 20 CONTINUE PSU 0440
IMAX=VXM PSU 045C
____________ YYM=Q_ e e PSU 0467
DO 40 I=1,32 PSU 1470
IE(SAY(I+8)eGTaVYMI30s40 PSU 048"

30 VYN=SAY(I+8) PSU 0490

40 CONTINUE PSU 0500 _
IF(IMAXeGTeVYM) 60,50 PSU 0510

_______ 50__IMAX=VYM e ___. PSU 0520
60 IF(IMAX.LT4100)70,8C PSU 0530
_______ 20.ND=2 _$_GO.J0. 200 — e ____PSU._N54N
80 IF(IMAXeLT<100019C+100 PSU 0550

90 ND=3 $ GO IO 200 PSU 0560

100 IF(IMAXeLTe10000)110+120 PSU 0570

_____ A11Q_ND=4 $ QO _TQ_20Q - - e PSU_058n _
120 IF(IMAXeLTo100000)130+140 PSU 0590

_____ 130_ND=5_%_GO TQ_200 PSU_ 0600
140 IF(IMAXeLTalUBOZE ) 107 4160 PS5l 1610

150 ND=6 $ GO TN 215 PSy 162N
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160 IF(IAXeLTel0ON v« "0U)1T 180 PSSl 63N
170 ND=7 % GO TO 200 PSI N64N
180 PRINT 190y ItAX PSUY PES5N
190 FORMAT(//78X95 HMAXI Ul' X_ VALUE LXCLEDS 10000000 FTe N SU3e PLTSHGP 0660
12XsF1541) PSU AGTN
GO TO 290 . pcry ne8n
200 NN=10%**(ND-1) Pt 1690
.. S UIMAXZNNY#NNSNN S O L AN A ALA T
AXSL=2%#J peit n71A
. . _ NAINC=AXSL/10e o pet 0720
CSLX=NAINC/10. pPSU 737
CSLY=9.*NAINC _ _ psu NT4n
AXLX=J PSU 1750
e o AXLY=Q - - _ - RSI! NT760
DO 2101=1,8 pPSl ATTIN
XI(D)=AXLX-SAX(1T-1)___________ - oo . PSU NTRD
Z1(1)=SAY(17-1) P&y ~79N
210 CONTINUE ) o _Psuy ongnn
DO 2201=1+8 PSU NB1N
. X201 =AXLX=SAX25-1) ) A . psy 082
2211)1=5AY(25~1) PSU NE3N
220 CONWTINUE _ e pPsy ngan
DO 2301=1,8 54U NBs~ !
e K3 LI =AXLX=SAX33=T) o e e e e o___ _DPSIY mBHA
23(1)=5SAYI33=-1) PSU 087N
230 CONTINUE _ pPSU _n8Bn™
DO 24J1=1+8 PSl AB9N
o e ROV SAXIX=SAXM L =T . . — - - .. PSU_a9nn
24(1)=8AY(41-1) PSU 1911
240 CONT TN e et e . oo RS N920
DO 2501=9,15% PSU 1932
K=1-8 e PSU 1949
X1(1)=SAX(K+1)+AXLX PSt) "g5N
__________ PANE B ESY-S K 4 5 N ——_——m - . _PSU_0967 _____
250 CONTINUE PSU 0970
___________ DO 260129915 e e e e e e e 2 e eeee___PSU D98N
K=1-8 PSU nygr
X2([)1=SAX{K+33)+AXL X - o _ PsSU 10nn
Z2(1)=5AY(K+33) PSU 1910
_____ 260 _ CONTINUE e = - SRR 201 A0 SA A
DO 2701=9+15 PSl 1130
__________ Kel=B e el .- I _Psu_1040_ ___.
X3(1)=SAX(K+25)+AXLX PSU 1050
Z3(1)=SAY(K+25) e e e e PSU 1CEN
270 CONTINUE PSU 1079
__________ DQ_280 =915 .. .- .. Psy_irsn
K=1-8 PSU 1090
___________ PO ELT.Y S0 D U A RN 3 O U wd: 1 CN B § L0 B
Z4(1)=SAY(K+17) PSU 111N
280 CONTINUE o o L ___ PSy 112n
290 END PSU 11310
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Bl4
VISIBILITY LABORATORY U.C.S.D.

PROGRAM OR SUBROUTINE DESCRIPTION

A. IDENTIFICATION

Title SUBROUTINE PLOT 1
Category cve

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, 22, 73, 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, 72, Z3, Z4 = Arrays of Y coordinate points.
Jd = Liength 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 Qutput 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 PLOTI(X19X29X39X4321+22¢230740JJ9sAXSLaCSLXsCSLYsAYLXAXPT]1 NNAN

. _1LYsNTGDMeNAINCeNPROBY ____ _______ - PT1 N010
C ¢ ee SUBROUTINE PLOTleael MOV 6540 eBAPKDOLL eaaVISLANHGealICSN PT] NNoA
IS ese THIS SUBRQUTINE SETS UP_CRQOSS SFCTION NATA AND PT1 0r3n
C e oo FORIMAT DATA FOR WRITING ON PLOT ‘AGMFTIC PT1 0n4n
C ees TAPCo THE PLOT TAPE_JS PROCFSSED RBY A €DC 1607 PT1 NABA
C e oo CONPUTFR THAT LRIVES A CAL CO'IP165A PLOTTER. oT1 NN6N
C essPLOT 1 USES UCSD QYUPLOT PROGRA' (CALLS PT1 007N
C eeeTO PREP 1 THROUGH 9}, PT1 nngn
—C o e e _PI1 clac
C ees INPUTS.es PT1 N17N
c eeoX13X29X3s24 ARE ARPAYS GF X CONRDIVATE POIVTS PT1 N119
C eesZl3Z2+23926 ARE ARRAYS OF ¥ CHORDIMATE BPOINTS ©T] 120
C eeedd IS THFE LENGTI OF FXCH X ANT Y ARRAV PT1 013N
C e e AXSLELINGTH OF Trik X AND Y AXIS PT1 Nlan
C eeeCSLX=X CROSS SECTION HEADING CONRDINATE PT1 N181
C eesCSLY=ZY CROSS SFCTION HEANIMG CCCORNINATE PT1 N16N
C ees AXLX=X TARG™T AXIS HFAPING CANRDINATF PTY A170
C ceeAXLY=Y TARGIT AXIS HF*DING CAARNINATF 6T) 1A~
C e e o NTODM=TARGET DIAMCTER IN FT, PT1 N19A
d eeoNAINC=X AND Y AXIS INCREVENT VALUES [N FT, PT1 N277
C e e« NPROB=HEALI'IC PROBABILITY VALUE (AS50LUTE) __PTI1_Nn21%_
C PT1 n22n
C e «sOUTPUT = NONE PT1 0231
C e oo SUBROUTINES CALLELD=PPER]1 THROIG- 9 FROY UCSD NON PLOT BR(GRANM, PT1 N24n
d _ PT1_n250
DIMENSION X1(JJ)sX2(JJ)sX3(IJ)9Xa (U 9Z1(0J) 22 (I 730 J0)s7600J) PT) N26N

o _DIMENSION IT(&4)sKK(5)sLL(B)sM(8) o PT1 0277
PT1 n27%
DATA(KK=8HALTITULE o610 8H. Y INC_=9923HF Ta) e . ___PT1 0280

-.PT1 0307

_JIHCTION VOsaHLUML ) 0 o . .
DATA (MM=BHDISTe FRe8HOM TARGF +8HT AXIS Fe 1+8HROB, OF +BHDETFCT. +PT1 "31N

i e 18HX _INCa= 0521174 - - —- PI1 320
DATA(II1=BHTARGFT Ds8HIAMFTER +8HIMN FT4 =sN) PT1 n32an

C e e e e e — .. PTI1.0335 .
X=0% Y=0 PT1 0349

cem o e =0 B MEO0. i e el _.PT1._0350__
ENCODE (89109 KK (4))NAINC PT1 0360
10 FORMAT(1XalAa1X) _ e PTI1 0370
ENCODE(8+20sLL(3))NPROB PT1 n380

_______ 20 _FORMATU(2HE. s 12 24H _PER) ol . il e e - e em - _PT)_0390__
ENCODE(8+30sMM(4) )NPROR PT1 N4ann

- m——— 30._FORMAT _(4HOR _eel292H P ___ . ol i e e P11 0410
ENCODE (Bs40sMM(B)) NAINC PT1 042N
40 FORMAT (I6s2H F) PT1 0430
ENCODE (84504 11(4) )NTGDM PT1 0440

I S50 _FORMAT(1XeL308X) .. - - e e PT1 0450 __
CALL PREP(1+7491e946091b4e91l0a) PT1 n460

e CALL PREP(350s1s120000000) PT1 0470 _
CALL PREP(43s1919XsY) PT1 0480
CALL PREP(5900900e91lesls) PT1 0490
CALL PREP{8Bs4+5+KK) PT1 0500

. CALL PREP(8y1989sLL) e PT1 N510 _
CALL PREP(8+399sMM) PT1 0520

N CALL _PREP (20131es506050050) e PT1 0530 _
CALL PREP(3+0+2969050+0+0) PT1 0540
CALL PREP(45155159X1921) PT1 0550
CALL PREP(5+0e90e9sAXSLsAXSL) PT1 0560

o CALL_PREP(6CSLXsCSLY2003223HLOOKING TOWARD O OR 1803 PT1 0570 .
CALL PREP(6+sAXLXsAXLY»792+11HTARGET AXIS) PT1 0580
___________ CALL_PREP(74+=-09=0+0) PT1 059N
CALL PREP(29239e95eCL 950900 PTl 2600
CALL PREP(3sus2s69 s 9 » ) PT1 "elN
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CALL PRLP(49159159X2422) PT1 n62"
CALL PREP(S5sUes0e s AXSLAXSL) PT1 ne?n
CALL PREP(6sCSLXsCSLY s/ 935 24HLNVY VG TOLAPD 45 NP 2281 PT1 Ne4N
CALL PREP (69 AXLXsAXLY 979221 1IHTARGET AXIS) DT1 "65"
CALL PREP(79=09=-0+") PT1 Nne6N
CALL PREP(29537e531le59e5984) PT1 ne7"°
CALL PREP(390919lslalsfiyg) PT1 068"
. CALL. PREP(4919lsZew) _ _ _ ___. . PIl 0690
CALL PREP(S5sUesiieset98e) PT1I n7nNn
CALL PREP(Bs4shsl]) . _PT1.N710
CALL PREP (29331e9e635e954) PT1 N72N
CALL PREP(3+032+630s0sCs") PT1 N73n
CALL PREP(459159159X3+23) PT1 074N
CALL PREP(5sUesye s AXSLOAXSL) e .. PT1 0750
CALL PREP({6sCSLXsCSLYs's3924HLOOKING TNWNARD 90 OR 270) PT1 0760
CALL PREP (69 AXLXsAXLY 2792y LIHTARGET AXIS) .. PTY 0770
CALL PREP(79=09=Cs0) PT1 n78N0
CALL PREP (23495 Seseb59e95e) oo __PT1 0792 __
CALL PREP (33092969097 9740) PT1 0B8N0
CALL PREP(45159159X4924) PT1 0B10O
CALL PREP(530esUesAXSLAXSL) PT1 0821
________ CALL PREP(65CSLXsC5LYs +4225HLOOKING TOWARD 145 OR 315) ____ PT1 0839
CALL PREP(69sAXLXIAXLYs792911HTARGET AXIS) PT1 08an
. CALL PREP(Ts=04=0y0) . e PT1 7857
END 571 AR6Y
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APPENDIX C

Input and Output Examples from PODVI

This appendix contains a copy of the computer listing from a run of PODVI (Probability of
using data from Flight 74. The given data

Target Detection Volumes.) This program was run

includes:

1. Atmospheric data from Fhight 74.
(No optical system used.)

2. Average solar zenith angle of 41.5°

3. Pine tree background.

__CRQSS GEGTIONG OF §0 PERCENT PROBROILITY OF QETECTION VQLUPE.
LLOOKINGC TOWARD 0 OR 180

L OOKING TOWRRD 45 OR 228

L 0OKING TOWARD 136 JR 315

DIST FROM TARRET RX18 FOR 60 PROB OF DETECT X INC = 180000 F

1.0OKING TOWARD 0 OR 180

0OKINC TOWARD B0 OR 270

ALT1TYOE

o

2

"

-

&

OOKING TOMARD B0 OR 270 z

o

Il

=

w

C

I

(-]

-

]

wl g

< o«

= =
=
!
L

100

TRRGET DIRANMETER IN FT

DIST FROM TARGET AX18 FOR 70 PROB OF DETECT

Figure C-2.

CENT PROBABILITY_OF DETECTION VOLUME

LOOKING TOWARD 45 OR 228

300K ING TOWRRD 136 OR 315

X INC = 180000 F

Plot of data produced by this program,

when probabilities of target = 70%.

4. Target object 1s painted haze grey.

5. Target diameter 1s 100 feet.

2]

Figure C-1.

— FROSE SECTIONG OF 90 PER
L.OOKING TOWRRD 0 OR 180

OOKING TOWARD 80 OR 270

X,lNg = 140000 FT

ALTITYDE

100

TARGET OIANMETER IN FT

018T FROM TRRGET AX18 FOR B0 PROB OF DETECT

Figure C-3.

. Detection probability 18 50%.

Plot of data produced by this program.

CENT PROBABILITY _DF QETECTION VOLUME

LOOKING TOUARD 45 OR 228

L OOKING TOWARD 105 OR 216

X INC = 140000 F

Plot of data produced by this program,

when probabilities of target = 90%.
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_£RQBE SECTIONG OF §0 PERCENT PROBABILITY OF QETECTION YQLUME —§RQSS SECTIONG OF G0 PERCENT PROBABILITY_QF QETEGTJON VOLUME
L OOKING TOWARD 0 OR 180 L.LOOKING TOWARRD 45 OR 226 LOOKING TOWARRD 0 OR 180 J-OOKING TOWARD 45 DR 226
v ° tn -
of - =
5 1] § "
o o ) W
" it o u
gFUOKING TOWARD 80 OR 270 z LOOKING TOWARD 136 OR 316 OOKING TOUWARD B0 OR 270 z [LOOKING TOWARD 136 OR 316
— o in -4
= 5 ~ w
w w
= L
£ S
o a
- -
w w
ul 2 L 3
o o< g «
2 = = -
= 3
A
a
S ARG AXIS ﬁ K J
DIST. FROM TARGET AXIS FOR 60 PRUB. OF DETECT X INC = 18000 F DIST FROM TARGET AXIB FOR 60 PROB OF DETECT X INC.= 4000 F
Figure C4. Plot of data produced by this program, Figure C-5. Plot of data produced by this program,

when target diameter = 10 feet and
probabilities of target detection = 50%.

when target diameter = 1 foot and proba-
bilities of target detection = 50%.

LOOKING TOWARD 0 OR 180

4000 FT

1. OOKING TOWARD 80 OR 270

DIST FROM TARGET AXIS FOR &0 PROB OF DETECT. X INC =

OOKING TOWARD 0 OR 180

~—PRQ8S SECTIONS OF §0 PERCENT PROBRBILITY OF QETECTION VOLUNE

TRRGET DIANETER IN FT.

CENT PROBABILIT

100

ILOOKING TOMARD 46 OR 226

(3.

LOOKING TOWARD 136 OR 015

4000 F

r OF DETEOTION VOLUPE

|OOKING TOWARD 46 OR 225

Figure C-6. Plot of data produced by this program,
when background reflectance data is for
clear water with infinite optical depth.

—+BQSS SECTIONG OF G0 PER

|LOOKING TOMARD 0 OR 180

CENT PROBABILIT

100

.QF QETECTION YOLURE

ILOOKING TOMRRD 46 OR 226

- -
w w
00X ING TOWARD 80 OR 270 z lLOOKING TOWARD 136 OR 31§ OOKING TOWARD 80 OR 270 z L.OOKING TOWARD 136 OR 316
[+ 4 -1 -4
:
a a
[ &
<} o
14 = a
£ 3 Z
=
. |
al
OIST FROM TARGET AXIS FOR &0 PROB. OF DETECT X INC = 180000 F DIST FROM TARGET AXIS FOR 60 PROB. OF DETECT X INC = 800000 F
Figure C-7. Plot of data produced by this program, Figure C-8. Plot of data produced by this program,

when simulated optical system was used
in conjunction with an atmosphere.
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PROGRAM PODV1

PROGRAM PDDYY
c s+ PROGRAM PDDV1...1VOV.65...BARKDOLL....VISLAB...UCQD

¢ 1+ SQLUTIQN OF _A_PSOBAILLITY OF JTARGET DETECTION VNLUME.

c LTHE CALLED SEQUENCE OF PROGRAMS WILL PRINT THE

c 1o« ALTITUDE AND DISTANCE FROM THE TARGET AX1S FOR - -
[

4

+.+8 DOWNWARD LOOKING ZENITWS OF PATH OF SIGHT,
e cmmmreen o5 JHETA2180,165.150,135,120,10%.100,95 DEGREES AND
«..FOR S AZIMUTHS OF PATH OF SIGHT WITH RESPECT
....... »0s 10 THE SUN, PHI®0,43,90,139,180 DEGREES,
«+oTHE PROGRAM WILL ALSO PLOT THESE POINTS AS
1124 HEMISPHERIC CR0SS SECTYIONS, . .. _._ . - .

v+« VARTABLE |NPUTS,..
+..OPTSOPTION FOR ATYOSPHERIC AND OPTICAL SYSTFM
1ee.sOPTo0 FOR VIEJING THROUGN ATMOSPHERE ONLY
vee..0PTz=1 FOR OPTICS AND VO ATMOSPHERE
_ +ssss0PT3e1 FOR OPTICS AND AN_ATMOSPHERE
T U FNUMBSFLTGHT NUMBER FOR ATMOSPHERIC DATA
.. OPTNU=OOTICAL SYSTEY INDEX NUMBER
+..DIAMSTARGET DIAMETEX IN FT,,NOT TO EXCEED 100 FT,
__+:+0BJTINDEX _FOR DIRECTIINAL REFLECTANCE PROPERTIFS
OF TARGET 0BJECT
.«BACSINDZX _FOR DIRECTIONAL REFLECTANCE PROPFRTIES
T.OF BACKGROUND

oacaoaaoapaa

PROBABILITY,1. FOR 50,1.206 FOR 70, 1.50 FOR 90. AND

s4+1.91 FOR 99 PERCENT PROBABILITY OF DETECTION

" NPROBS[NTEGER REPRESENTING PROBABILITY

. _++:SW1SSW]ITCH_FOR JUTPJT PRINTING, 1 _FOR CALCULAT]ONS
... AND CODRDINATES, 8 -0R COORDINAVES ONLY
+..SW23SWITCH_FOR_PLOTTING, 1 _IF PLOT IS DESIRFD
+..0 FOR NO 2[OFT

aooaoaoaaaooan

*?CALLED oROGRAMSSTCA.
T T BeTs0, I -
e e e - FNUMBsT4, ) .
D14AM=100,
08Js1.
BACs1,
PROBKs1,

o000 000

JoB 1387

NPROBa50

CALL DATAR

"""""" TUTTTTTTTCALL DAYARY T
CALL DATA 3 ReEs -
TALL TCAL(OPY,TNUND, SPYNU,DTAN, 0BJ,BAC, PROAK, NPROSB,
1SW1,SW2)

""""""""""" CALL PREP(9)

TARGEY DETECTION FIR INFINITE VISWING TIME

02/n4/606 PA3E 1

PATH OF SIGMT THROUGW ATMOSOHERE ONLY

PROGRAM DATA FRIM FLIGHT NUMRER 74

PROBABILITY OF DETECTION IS 50 PERCENT
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THETA2135.0
THETA=135,0
THETA®135,0
THETA=135,0
THETA=135.0

THETA=135,0"

THETAZ135,0

THETA=135.0 2+D= 141422.5
THETA®135.0 Z*D= 282845.0
THETA2135,0 2+D= 424267.5

THETA=135,0

THETA=135,0 20= 7071127
THETA®135,0 2Z+D=s1060668.8

20Dz
I*D=
7+0=
Z+D:=
I+D=
Zép=
2¢D=

Z*D=

AZIMUTH OF PATH OF SIGHT WITH RESPSCT 70 SuN IS 0 DEGREES
THETAS180,0 Z#D=  2000,0 3STAR® 134,00 T3s ,848 BBO= 197.80 C0s 4,95 TCeCO= 2.750 CYeps .00 I= 1 BBRs 301,78
“YHETA180.0 ZeDz — 4D00.U 3STARs 233.00 T4s 719 9B0F 197.80 CU= 4,95 YC+C0= 1,875 CT#pz .00 [= 2 BER= 375,31
THETA=180.0 Z#D=  6000.0 3STARs 291,00 TR= .702 BBOs 197.80 CO= 4,95 YCeCO= 1,597 CTepe .00 I= 3 BBR= 439,79
THETA=180,0 2¢D= 8000.0 3STARs 341,00 TRz .694 3BO0s 197,80 C0= ~ 4,95 YCeC0:1,420 TTePs" 00 1= 4 BBRz 478,28
THETA=180.0 2¢D= 10000,0 3STAR= 388,00 TRz ,683 880z 197.80 CO= 4,95 TCeCO= 1,278 CT#pas .00 1= 5 8BRs 323,18
THETA®180,0 Z+D= 20000.0 3STAR= 603,00 Y3s ,646 8BO= 197.80 CO= 4,95 TCeCO= .864 CPeps .00 Is 6 BBRz 730,74
THETA2180.0 2+D= 40000.0 3STAR® 928,00 Yas .603 8B0% 197.80 CO* 4,95 7CeCO= ,563 CTeps .00 i= 7 BBR=1047,27
““TRETA#3180.0 Z+D: 50000.0 35TARs 1060.00 Tas 587 880 197.80 COr 4,95 TCeC0= ,4688 CTeps .01 I« § BBRa1176.11
THETA=180.,0 2+«D= 80000.0 3STARs 1076,83 T3z ,580 BBO0s $97.80 CO0z 4.95 Tcocnx  ,01 1= 9 BBRe1191,64
THETA=180,0 2+Ds 100000.0 3STARe 1085.39 %3z ,577 BBO* 197.80 CO= 4,95 TCeC .02 T=10 BBR«1199,55"
THETA®180,0 Z*0= 200000,0 3STAR® 1094.06 T3s ,574 BBO= 197.80 C0* 4,95 Tc~co= .06 I=13 BBR:=1207,59
THETAZ180.0 Z+D= 400000.0 3STARs 1094.38 T3s ,574 @BOx 197.80 CO= 4,95 YCCO= ~ 465 Civpe 20 1212 BBWa1207.84
THETA2180.0 2«D= 600000.0 3STAR= 1094.38 T3s ,574 8B0= 197.80 CO= 4,95 TCeCO= ,465 CTepz .45 1213 8BR:1207.84
THETAz186.0 2*D= 800000.0 3STARs 1094, 56 YRa 574 DBOs 197.80 CO= 4,95 YCvCOz ,465 CYepe .79 [=14 BBR=1207.84
CURVES INTERSECT AT Axs .46460 AY 60B609.64926 N o B
THETA®165.0 Z+#D=" I931,8 3ISTAR® 127,15 T3& 841 BROT 143.15 CU+  §,75 TC#CU= 4,255 CY+Ps U0 = 1 BURE 347,48
THETA=165.0 Z#D=  3863.6 3STARs 251.50 TRz ,711 8B0= 143,15 C0z 8,75 YCeCO= 2,521 CYeps .00 ia 2 BBR= 353,24
THETA2165,0 Z+Dz 5795.4 35TARs 296.91 T2 ,692 BBOs 143,15 COE" "B,75 VCeCUZ 2,188 CYePs 00 T2 3 BER IS, 91°
THETAZ165.0 Z#Dz  7727,2 3STARs 355,36 Tas ,684 BBOz 143.15 COs 8,75 TCeCOz 1.890 CTeps .00 = 4 BBRs 453,22
THETA2165,0 Z#Dz  965%.0 3STARs 395,25 Y= .674 BBO= 143:r5'CUi“"5775'chcUi'T:717'tT?vi“':00'1-“5“ssar'lvxv7x'
THETA3165.0 ZeD= 19318.0 3STAR® 502,77 Ta=z ,635 880% 143,15 CO* 8,75 TCeCO02 1,341 CTeps ,00 I*= & BBA= 393,73
“TRETA®165,0 Z+Di 3IB636,1 ISTAR® “B¥5.2¥ TRs ,594 980+ 143,15 CU= . +T0E 1, L T T v
THETAs165.0 Z+#Dz 57954,1 3STARs 705,70 TRz .577 880= 143,15 CO0= 8,75 TCeCO= ,917 CTepz .01 ls 8 BBR= 788,35
THETA®165.0 2Z%D= 77272.2 3STARs 720.04 TRz .570 BB0s 14¥.15 C0z 8,75 TCeCOz ,891 Ctepx .01 [c O BBR= 801,68
THETAS165,0 Z*D= 96590.2 3STAR= 726,11 Tz ,566 BB0* 143.15 C0* 8,75 TCeCO* ,879 CTep= ,02 I=10 BBR= 807,20
THETA®165,0 2¢D= 193180,5 3STARs 732,52 Ta- ,583 BBf= 143.15 C0& 8,75 YCeCO=" ", 837 TTepz ,06 =214 BER: B3, 06
THETA2165,0 Z+*D= 386360.9 3STARs 732.7R 562 sao- 143.15 C0s 8,75 TCeCOz ,866 CTepa ,22 1-12 san- 843,30
" THETA=165.0 Z+D= 57954174 ISTARs 73?‘7!‘7?7"33}“3 . ¥ . «Ch= ., 3.13
THETA=165,0 2%D= 772721.9 3STARs 732,78 T3z ,562 eao- 143.15 C0= 8,75 TCeCO0s ,866 CTepr .88 1-14 san- asx 30
THETAR165.0 2Dz 965902.4 3STARs 732,78 3= .562 8B0= 143,15 C0é 8,75 TCeCUe ~,866 Tlepz i35 1-15 0BRs 813,30
CURVES INTERSECT AY Axs __.B6&37 AY:  777662.12134
THETA=150.0 Z+D:z 1732,1 3STARs 137,58 T3z ,84p% BBO= 127.12 CO= 18,16 TC#CO= 7,966 CT#Ps " .00 Iz § BBR: 245.13
THETAS150.0 Z*D= 3464,1 3STARs 261.02 TR= .697 8B0= 127,12 CO= 18,16 TCeCO= 4,601 CTeps ,00 I» 2 BBR= 349,60
THETA®150.0 ZeD= 5196,2 3ISTARs 323.10 T3s ,866 8B0= 127.12 CO0* 18,16 YCeCO= 3,768 CTeps ,00 I+ 3 BBRs 407.70
THETAE150,0 Z+D=  6928,2 3STARs 374,63 7:- 658 BBO® 127.12 CO= 16,16 TCeCO= 3.314 CTeps .00 l- 4 esn- 458,28
THETA=150,0 Z«D=  8660.3 3ISTAR® . g s T . +Tos 2. +ps
THETA2150,0 Z+D= 17320.6 3ISTAR= 565,42 va- ,609 BBO= 127.12 CO0= 18,16 TCeCO0= 2,187 CTepn .00 1: [ BBR- 512 83
THETA®150,0 z+D= 34641.2 3STARs 769,99 TRz ,566 BBO= 127.12 CO0= {B8.16 YCeCO0= Y.551 CYeps ,0171=""7 BAR= 841,90
TMETA®150,0 Z*D= 51961.8 3STARs 873,28 TRs ,546 BBRO= 127.12 CO® 18,16 TCeCO0= 1,336 CTeps ,01 [= 8 BBRx 942,64
THETAS150.0 Z+D= 69282.4 35TARs 906.48 T3= ,537 BBOs 127.12 COs €8,16 TCeCO07 1,271 CTepz .01 Is 9 BBRx 974,71
THETA2150.0 Z+D= 86603,0 3S5TARs 915,45 T3= ,532 8802 127.12 CO= 16.16 TCeCO0z 3,249 CTepx .02 1st0 BBRs 963.10
THETA2150.0 Z+D= 173206.0 3STARs 925719 V3% ,527 = AFE U5 11 BBRE 993,14
THETA®150.0 Z*D= 346411.9 3STARa 926,82 Y3:= ,526 8B0= 127. 12 Cos 18.16 TC#COs 1.223 CTeps .20 Is12 BBRs 993,73
THETA®150.0 Z#D= 519617.9 3STARs 926,82 Y2 ,526 BBO: 127.13 CO0= 18,16 YCeC05 1,223 CTepz ,45 I=4§ BBAR 993,73
THETAS150,0 Z*D= 692823,8 3STAR® 926,82 Tas ,526 BB0® 127.12 CO* 48,16 TCeCO0= 1,223 CTePs .80 i=i4 BBRx 993,73
THETA3150,0 ZeD= 866029.8 3STARs ©256.82 Y3s= ,526 BBOs 127.42°TO0¥ 18,16 YCeCDz 1,223 TTepP= 1,26 =45 BOR: 993,73
CURVES INYERSECY AT Axs 1.22262 Av=  852920.47382 ) . B o
THETA®135,0 Z*D= 1414,2 3STAR= 119,48 Tas ,84% BBO= 127.12 COx 27,50 YCeC0:12,987 CYep= .00 s § B8Rz 236,34
THETA®135,0 Z+D=  2828.5 asrAn- 223.48 TRs ,673 BBO= 127.12 €Ox 27,50 TCeCOs 7,815 CTeps ,00 I= asa- 309.03

8 BBO® 127.12 CO0* 02,07
5656.9 ssraa- 366.93 Tas .605 BBO0s 127.42 COz 27,50 TCeCO= 4,764 CTeps .00 [z 4 BBI- 443,04
7071.1 3STARs 438.4{ T3« .598 BBO= 127.42 CO= 27,50 YCeC0z 4,067 CTepn .00 Ta § BBR= 314,49

14142,3 3STARe 598,85 Tas .557 BB0= 127,12 CO= 27,50 YCeCOs 2,910 CYeps .00 Is 6 BOR= 669.70

28284.5 3STARe 762,53 Tas 510 8BOs §27.12 Cos” 27"BE'YC-CD: ?'TSS Ttepa "[01 [« 7 8BWs 837,40

42426.8 3ISTARs ass 44 TRz ,486 BBOs® 127,12 CO= 27,50 TCeCO=z 1,847 CTep=s .01 [= 8 BBRx 920.24

T6569.0 35TARs 908,08 3 BB0s 127.12 C0s= .50 YCeCO= 1,708 CTepz ,04 {= 9 BBR=z 948,22
70711.3 3STARs= 924 96 Tas .466 BBOT 127.42 CO= 27,50 TCeCO= 1.656 CTeps .02 Isg0 8BR= 084,22

I5TARE 94T, 49T YR A5 BHOY T {27.12 Ch=” 27"§H'Tc-CU?“T'397'ET?FF“‘Tﬁ?'TEIi'iaii“éié"Si

3STARs 943,18 Ta ,456 BBO* 127,12 CO= 27,50 TCeCO= 1,591 CY#pEx ,20 1342 BBR=1001.1%

35TARsT 943.20 YR 456 BHOs 127,12 CO=x 27,50 YCeCha 1.591 CTeps BEi-:oox.xz

565690.0 3STARs 456 BBO=  127.%2 cu: 27,50 TCeCO= 1,591 CY BBR=1001.42

CURVES INTERSECT "AT Axw "

THETA®120,0
THETA=120.0
THETA=120.0
THETA=120.0
THETA=2120.0

VO

THETA®120.0
THETA=120.0
THETA®120.0
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Z#D=
1%D=
Z+D=
I*D=
2+*D=

2*D=

%D

1+D=

T
ISTARS ¢

T71,39129 TAYE

6 8B0= 127.12 0 1. 1,28 Teg #1001.12
L456 aao-_“xgz.}g“cn- 27050 TCeC0= 1,591 CTeps 2.80 e16 BBR1001,12
784021, 74614

1000 0 BSTAR-

3000.0 35TARe

40001 TISTARS

5000.1 3STARs

v
20000.3 3STAR»

123, .00 TRs

298 00 TRs

TITLIU0TRE

414,00 T3s

896,00 T3=

300004 ISTARS 102000 T~

40000.5 3STAR= 1110.00 TR=

-870 8BQ=

.495 Baos

411 BBYQs=
V382 BBUET
+364 BBOS
THETA£120,0 Z*D="""S50000.7 ISTARE 115000 TR, 352 BOU3 "I55. U3 TUS Y1745 TC¥TOs

155 03 C0= 11,45 _YcecCos 5 989 CT'PI

155 03 C0s 11 45 TCeCO= 3§, 790 CTeps

. " . ]
155.03 C0= 11,45 TCeCO= ,760 CY'P'
TI55.0ITOE AL,
155.03 CO0s 11,45 TCeCOs

<00 1= 1 8BRS 2'7..2

.00 Is 3 BOR= 3.4 68
TEHBRETAN0VYY

00 1= 5 BBR=s 490,69

.00 Is 7 B8Rz 9!9'70
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__;NETAIIZU +0 Z+D= 100001,3 3STARs 1200.74 TR=s ,333 BBOs 155.03 CUI 11.45 TCeCO03 ,472 CTtPB 06 llll BBII12!2 37
2 .

TNETA'I?O 0 2*D® 300003 9 3STARS 1207 98_Tas :329 B80s 158, 03 CO' 11 ,45 TCeCO3 .464 CT-IC .‘5 lltl 89!'8!!8 99

CURVES INYERSECT AT Axs .46401 Ays 304436.33726
THETA®10870 7908 """ 51'7.'.'7"35‘"11 YIS AR BV BEOY 225 S T0W 7 B CYTRTOV W YT Y e T O Ta L BANE I AR
THETA®105,0 Z+Ds 1035.3 3STARs 231.40 TAs ,763 BB0s 225.43 COs 7,81 TCeCO» 3,330 CTeps .00 Is 2 BBRs 403,28

TTHETARTO0S U 7807 15530 ISTAR Y34, B0 TQ% 5V8 BEOT 228 L3 COV "7 .'51 TYCRTOF " Z IST CY&pa~ 00 T+ Y BOWNETAWI VIV
THETA2105,0 2#Ds 2070.6 3STARs 476.18 TRs .446 BBO® 225.13 CO0= 7,81 TCeCOx 1,361 CTeps .00 Iz 4 BORs 576.64
TTHRETR

. ) [ . LN . f} = . L] [l
THETA®108,0 Z#Ds 5176,5 3STARs 900,12 TR= .256 BBO® 225.43 COs 7,81 TCeCO= .430 CTep ,00 I= & BBR=3047,76
TUTHETAS 105, 0" Z90¥ "I U3S S U ISTARE T IYBY 1B YAE R4 BEUA T 22% . LY TOV 7 BT YCITO0E T I CYSPE V00 T Y BeRETAYO L E6E
THETA#105,0 Z+Ds 15529,5 3STARs 1525,89 Yae ,197 BBOs 225,13 COs 7,81 YCeCOs ,221 CYePs ,01 Is 8 BBA=1870,2%

THETA®10370 " Z¢D¥ 20706 T ISTARG 1878, I8 TR V{77 BOUS 225,13 TO% " 7,81 "YC#TOw [ YBZ CY#Ws " 0L Ti 9 BORFYIL8,ID ™~

THETAn105,0 Z*D= 25882.6 QSTARI 1807.6% Til 1164 BBO= 225,13 COs 7,81 TCeCO= ,156 CT'PI .02 I=s40 BBR=1844,56
““THETA . . . = f [ = '

THETAI105 0 Z#Ds 103530.3 BSYAR- 2190.96 TRI -119 BBOs 225%.13 CO0s 7,81 TCeCOs .095 CT'P! .20 w12 BBR=3237,01

""" CURVES " INTERSECT AT "AYi CIUI€3 TTAVE EIVALT16234
THETAS100,0 Z¢Ds 347,2 3STARs 138.20 YRo ,910 BBOs 27%5.02 COs 7,2% TCeCOz 4,672 CTepa ,00 I= 4 BBRz 388,54
THETA®L100°,°0 "Z#D%" “"§04 S ISYARe 278 .41 Y4n W€ HAYF 278 0L COT YA YCAC0N Y, 2T CYene T 00 192 AN S e
THETA®100.0 2eD=  1041.7 3STARs 411.73 Tas ,674 BB0=  275.02 COs 7,25 TCeCO= 2,250 CYeps ,00 (s 3 BOR= 597,03
THETAE100.0 Z*U=z  1389.0 3STARs 525,97 T3= .534 8BO= 275.02 CO= 7,25 VTCeCO= 1,581 CTePs .00 Iz 4 BBR:z 672,70
THETA=100.0 Z*D:  1736.2 3STAR= 640.27 T3= ,437 BHO= 275.02 CO= 7,25 YCeCO= 1.147 CTeps .00 [z 5 BBR:= 760,53
THETA3100.0 Z*D= 3472.4 3STAR: 1098.16 13= ,167 8B0= 275.02 €0z 7,25 TCeCO= ,291 CTePz .00 i= 6 BBR=1144,02
THETA2100.0 ZeD=  6944.9 3ISTARz 1465.39 T3r .126 3B0c 275.02 CO= 7.25 TCeCOz ,167 CTeps .00 [= 7 8BR=1500.21
THETA£100,0 2*D= 10417.3 3STARs 1624,19 T3z .109 BHO= 275,02 CO= 7,25 VTCeCO=z ,132 CTeps .01 Iz 8 BBR=1654,23
THETA=100.0 Z*D= 13889.8 3ISTARs 1742,25 V3= .096 B880= 27%.02 CO0z 7,25 TCeCO= .108 CYepz .01 Iz 9 BBRz1768,56

THETA=100.0 Z*D= 17362.2 3STARs 1874.49 T3z ,087 BBO=z 275.02 CO= 7,25 TCeCO= ,091 CYepr .02 [210 BBR=1898,37
THETA=100.0 Z*D= 34724.4 3STARx 2350.31 T3z ,061 HHO0s 275.02 CO0= 7,25 TCeCO= .052 CTeP= .06 Isi1l BBR:=2367.18

CURVES INTERSECT AT Axe .05462 av= 33425.39875

THETAs 95,0 2*b= 174.2 3STARe 130,84 T3:= .917 880% 510.25 CO= 3,45 TCeCO0= 2,695 CTeP= .00 iz § 8BR= 598,71
THETAS 95,0 Z*D= d48.4 3ISTARs 261,29 T3I= ,B29 880= 510.2% CO0s 3,45 TCeCO0= 2.131 Ctepe ~ 00 1= 2 8BRs 684,43
THETA® 95,0 Z#D= 522.6 ISTAR® 391,93 T3z ,736 dB0= 510.25 CO03 3,45 TCeCO= 1.686 Cleps ,00 I= 3 BBR= 767,34

1

§

THETAZ 95,0 Zeb= 696.8 3ISTARs 522,58 T3z ,685 9B0= 510.25 CO= 3,45 TC#CO0= 1,381 CTepe ,00 I= 4 BBR= 871.8%
THETAz 95.0 Z¢D= 871.0 3STARs 653,22 T3= ,574 H80= 510.25 CO0=z 3.45 TCeCOz 1.068 CTepz .00 Iz 5 BBR=z 946,28
THETA2 05.0 2+D= 1741.9 35TARs 1039.35 T3z .195 3B0s 510.25 COs 3,45 TC+CO= ,301 CTepP= ,00 I='6 BBRz1138.63
THETA® 95.0 Z+D= 3483.8 3STARs 1491.93 T3z ,029 BHO® 510.25 CO0= 3,45 TCeCO= ,034 CTeps .00 Iz 7 BBR=31506,97
THETAs 95.0 2¢D= 5225.8 3STAR= 1710,32 T3= ,019 3R0= 510.25 C0=" 3,45 TCeCD=" ,020 CteP= .01 Is 8 BBR=1720.12
THETA= 95,0 ZeD= 6967,7 3STARs 1886.44 T3z ,018 BHO= 510.25 CO0s 3.45 TCeCOz ,017 CTepz .01 [z 9 BBR=1895,56
THETA=z 95,0 2eD= 8709.6 3STARs 2083,96 T3z ,016 8B0= 510.25 CO0z 3,45 TCeCO= ,014 CTeps .02 Iz10 BBR=2092,2¢

CURVES [INTERSECT AT Axs ,014R84 Ay= 8057.16557

AZIMUTH OF PATH OF SIGHT WITH REZSIEZT TJ SUV IS 0 DEGREES

ZENITH OF PATH OF SIGHY 2 180 DISTANZE T) TA3GET axlS = 0 ALTITUDE = 608610 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT = 165 DISTANCE T3 TAIGET AXIS = 208430 ALTITUDE = 777662 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHWT = 150 DISTANCE T3 TAIGET AXIS =z 492397 ALTITUDE = 852920 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT 5 135 DISTANZE T) TARGEY AXIS = 783971 ALYITUDE = 784021 CONTRAST 1S POSITIVE

ZENITH OF PATH OF SI1GHT & 120 DISTANCE T TAGET AXIS = 526742 ALTITUDE = 304136 CONTRAST 1S POSITIVE
ZENITH OF PATH OF SIGHT & 105 DISTANCE T) TARGET AXIS s 253529 ALTITUDE = 67941 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGWT ® 100 OISTANCE TJ TAIGET AXIS = 189568 ALTVITUDE = 33425 CONTRAST IS POSITIVE

ZENITH OF PATH OF SIGHT & 95 DISGTANZE TJ TAIGEY AXIS = 92133 ALTITUDE = 8057 CONTRAST IS POSITIVE

87
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AZIMUTH OF PATH OF SIGHT WITH FSPsCT TO SUN 1S 45 DEGREES
THETA2180,0 Z+D= 2000.0 3STARs 134,00 T3z ,847 89R0= 197.80 CO’ 4,95 TC'COS 2.747 CTeps .00 ll 1 BﬂR: 301.46
THETA=180.0 Z*Ds™ ~ 4000.T 3STARs 233, ® s ® (1.1]

z

THETA=180,0 Z*D=  6000,0 3STARs 291.00 T3z ,700 8805 197.80 c0= 4.95 rc-co: 1.595 CTeps .00 1- 3 aau- 429.53
THETA=180,0 ZeD=  8000.0 3STAR« 341.0n T35 .893 BBO= 107,80 CU: 4. 95 YCocUs 1. 418 CYwps ~-00 Ti 4 BERE 478, 02~
THETA=180,0 Z¢D= 10000.0 3STARs 386.00 T3= ,682 8A0® 197,80 CO= 4,95 TCeCO= 1,276 CTeps ,00 I= 5 BBA= $22,92
THETA2180.0 Z+D= 20000.0 3STARs 403,00 T3c .544 BBOs~ 197780 CO0Z 4,95 YLWCO: BRI Ctwps 00 1z 6 BBRE 230,47~
THETA=180.0 Z*D= 40000,0 3STARs 928,00 TRz ,603 8B0= 197.80 CO=x 4,95 TCeCOz ,563 CYepz ,00 Iz 7 Ban=1047 27
THETA=180.0 ZD= 60000.0  35TAR= I1U60.00 Y3 587 BB0= {97.80 C0s «CO= «Ps .

THETA2180,0 Z*D= 80000.0 3STAR= 1076.83 Tas ,580 8B0z 197.80 COs 4.95 TCeCOz .477 CTepr .0L Iz 9 saa=1191 6l
THETA=180,0 Z*D= 100000.0 3STAR= 1085.39 YRz 7577 BBO3 ~{97.80 CUE "¥,95 YCoCOz —~4I1 Tteps .02 Ts10 PORx1199,8%
THETA=180.0 ZeD= 200000.0 3STARs 1094.06 Tas ,574 BBO® 197,80 COs 4,95 TCeCOs .465 CTeps .08 Iuxii BBR=1207,5%
THETA3180.0 Z*D= 400000.0 3STAR= 1094,38 Y3z ,573 BBOs 'Ivv:un“cni"avvs'vcvc 2 U485 UTeps 20 Tx12 BBR= (207,64 T
THETA=180,0 Z*D= 600000.0 3STAR= 1094.38 Ts ,374 BBO= 197.80 CO0= 4,95 TCeCO= ,465 CTeps ,45 [243 BBR=1207,84
THETAs180.,0 Z+*D= BUUOUUU.U 3STARs {094,J8 Y4z ,374 BEO® 197.B0 COx 4.905 YCeCUs 465 CYepa .79 [=id DOR=1207,84

CURVES [INTERSECT AT Axs .46460 AYE 608609.64926

THETA=1865,0 Z*0= ~"1931.8 3START 154,04 TIT ,0%) BBUF  I131.87 CUY 9,09 TCICUT 3, BUN CTp» Uy 1¥ L BBRY 284,87
THETA2165.0 Z*D=  3863.6 3STARs 260.59 T3s ,711 BBO= 131.87 C0s 9,09 TCeCO= 2,404 CTeps ,00 I= 2 BBRs 3IP4,34
THETA=165,0 Z*D=  5795.473STAR: JIB 89 T ;692 BOOY ~IIT 87 CUE "9 09 TCICUE 2, V22 CY#PF& 00 T 3 BBRz 410,00
THETA=165.0 Z*D=  7727.2 3STARs 365.45 T3z ,684 BBO® 131.87 CO0= 9,09 TCeCO= 1,799 CTeps- ,00 I= 4 BORz 485,60
THETA=165.,0 Z*D=  98659.0 3ISTARS "4IT,54" T¥a" [874 BEO¥ 131,87 CUS 9,09 TCVCU="Y BI¥ CTVP# ~00 Ti B BN 500,42
THETA®165,0 Z*D= 19318.0 3STARs 574,45 Tas ,635 3B0% 131.87 cu= 9,09 TCeCOx 1,157 CYepz 00 l- 6 aan- 698,24
“THETA®165,0 Z¥D= —3B8835.1 ISTAR® 827,27 T3z . = Q.1
THETAz165.0 Z*D= 57954,1 3STARs 33,23 Y3= ,577 B880a 131 87 c0= 9.09 TCeC0= .686 CTepe .01 l- 8 saa-xooo 38
THETAB165.0 2D~ 77272, 2 3STARE 953,73 V3% 570 BBUE Y31 87 TO¥ 9,00 TCATUE [ B8¥ CTw#pa 0 Y Te 9 BENZL0Z0, 48
THETA2165.0 Z*D= 96590.2 3STARs 962,35 T3z ,566 B8B0® 131,87 C0= 9,09 TCeCO0= ,655 CYeps ,02 I=40 BBR=1037,.09
THETA®165,0 Z#D= 193180.5 3STARS 970,84 TI¥ (383 BAU T3V 87 TOY 9,09 TCV¥CU¥ " [BA5 CT+pP¥ 08 TEV{ BBREYO0¥S, 04 "
THETA2165.0 Z*D= 386360.9 asrAn- 971,20 Y= ,562 BBO= 131.87 CO= 9,09 TCeCO= ,645 CTeps ,20 l=12 88a-1045 37
““THETA®165.:0 Z¥D* T L s . COE , .
_ THETA2165,0 2+D=_ 772721 9 asrAac 971.20 Y= ,562 B8B0s 131,87 C0a 9,09 TCeCO0z ,645 CTeps .79 1-10 Ban-xoos 37

CURVES INYERSECY AT AW~ " Bd¢GE TAYE T TEEVO29 00374

THETA=150,0 2+D=  1732.1 3STARs 161.56 T3z ,846 BBO0s 119.99 CO0= 8,41 TCeCO0= 3,243 CTePs .00 Is 4 BBR2 263.06
THETA=150,0 Z+D= "734641° ISTARS 277,99 Y33 V897 8B0s 119,99 C0s 8,41 YCeChS 1,944 Clepa 00 [+ & BBN 361,80~
THETA=150,0 ZeD=  5196.2 3STAR= 339,12 t3= ,666 8802 119.99 CO0s 8,41 TCeCO= 1,602 CTeps .00 x- 3 BBR= cxe 97
THETA=150,0 ZeD= ~ 6928727 3STARS "8y 97 T35 656 BBOs  {{9 99 TO0¥ 8,41
THETA=150.0 ZeD=  8660,3 3STARs 436.81 Y3a ,651 BBO3 119.99 CO0s 8.41
THETA=15T,T . =, . . 41
THETA®150,0 Z*D= 34641.2 3STARs 815.63 73= ,566 8802 119.99 C0= 8,41
THETA=150.0 Z#D=" 5198{ B ISTARG "932.0€ T 54§ 8OUS 1LY 799 U0+ 8,41
THETA=150,0 Z*D= 69282,4 3ISTAR® 968.99 T3z ,537 BBO® 119.99 C03 8.41
THETA=150,0 2+D= 86603.0 3ISTARE™ §7B./88 T35 5327880 Ty, 09 TO 8741
THETA=2150.0 Z*D= 173206.0 ssrAn- 990.07 Y3= .527 BBO3 119.99 COx
THETA£150.0 Z¥D= 346417 . s .3 I .
THETA®150.0 Z*D= 519617.9 BSTAR- 990,74 TRs .526 BBOs 119.99 C0=
THETA2150.0 2+D= $92623.B ISYARE 990747 Y3z 526 880 119,99 CTO0s 8,41

CURVES INTERSECT AT Axs .50373 _AYz  546752.86415

THETA2135.0 2+D=  1414,.2 ISTARE {q3,9Y YR [ BAY BOUE ~1{8, 24 TOE 0, 4B YC&TO+ I, ¥LI CYaWs™ ~, 00 14 ( BORE 290,88

THETAz135.0 Z+D=  2828.5 3STARs 249.99 V3= .673 BBO= 115.24 C0s 8,48 TCeCO= 2,009 CTepa ,00 1=z 2 BBRs 337,55
TTTHETA2135,0 Z9Ds 424207 35TARe  329.4% Tas .818 BBOs 115.24 CO= 8.48 YCeCOs 1,500 CTeps .00 7= 3 98Rs 400,64

THETA2135,0 Z*D=  5656.9 3STARs 391,93 YRe ,605 880+ 115,24 CO= 8,48 TCeCO= 1,281 CTeps ,00 !s 4 BBAs 461,63
TYRETAS135,0 2+Dx 7071.1 I5TARs 444,27 YRs 598 DBO= 115.24 COs B,48 YCeCl= 1.140 Clep= .00 I= 5 BONs !13.34
THETAS135.0 Z#Ds  14142,3 3STARs 594,48 Tas ,557 BBOs 115.24 CO= 8.48 TCeCOs 2827 CTeps .00 [z 6 BB8Re L
TTYHETAELISS, 0T Z4DE T 28784 ISTURY A0S 07 YR N0 OHT T {IN TATCYE TR, 48 YCeCUE LB R 0L 1Y 'ﬂl-“ui 67
THETA=135.0 2*D=s 42426,8 3STARs 925,35 TRe ,486 BB0s 115,24 CO0» 8,48 VCeCOs ,484 CTeps .01 [s 8 BBA= 981.38
THETAx135,0 ZeD= 56569.0 3STARs 088,60 TRa 473 BB0¢ 115,24 €0 8.48 YCeCOs 443 CPeps .04 1s 9 891-1003.20
THETA®135,0 Z«0s 70711.3 3STARs 1008.88 T3 .466 BB0® 115.24 COz 8,48 TCeCOs ,429 CTeps .02 1310 BBR=1062,40
THETAs135,0 Z«D= 141422,5 3STARs 1026.71 YRs . 457 8B0s 115,24 COs 8,48 TCeCO= ,414 CTeps ,06 [si1 BBA=1079,33
THETA=135.0 Z+D= 282845,0 3STARe 1028,55 Ta= ,454 880% 115,24 COs e .48 TCeCO0= ,412 Cleps .20 1212 BBR=1081,06

THETAS135,0 ZeD= 424267.5 3STARe 1028.57 Tas 456 BHO0= 119,74 COa 8,48 YCwCl0e 412 Cteps 48 Tag3 0BRa1001.,08

CURVES INTERSECT AT Axs 141209 Ays 402572.37090

TTRETAS12070 2eD=" ""1000.0° ISTARE (2B U0 TH& 870 BBO® {24 Y& CUE 7,90 YCCU 3,628 CYwps ,0U Ti { BOWa aF&, 48
THETA®120.0 Z*D= 2000,0 3STARs 244,00 Y3= ,658 BB0® 124.74 COs 7,90 YCeCOz 1,991 CTeps .00 I= 2 8BAs 336-10 .
THETAS120,0 Z¢Ds 3000%70° ISTARS " 331,00 T¥e S5O HBOY " 124,74 CUS 7, Q0 YCOCU* 1,376 Treopn -, 00 Y+ '3 BORETAR0,?
THETAS120,0 Z*D= 4000,1 ESTAHI 391.00 T3z .512 BBOs  124.74 CO= 7.90 YCOCOI 1,110 CTe .00 ll 4 BBRs 09‘.06

TTTHETASI20.07 2205 B . . .

THETAR120,0 Z+Ds 10000 1 iST‘R' 678.00 Y= ,463 8B0% 124.74 COv 7 90 TCOCG-
THETA2120,0 Z+Ds 20000,3 '3S5TARa 856,00 TRs 44( BEC* “124.74 CUs™" 7}9]‘70‘!03'"2317'777 SOUTTETY RERE A0 Ry T
THETA®120.0 ZeD= 30000.4 3ISTAR® 1020.00 Yas ,382 BBO® 124,74 CO® 7,90 YCeCO= ,353 CTeps .01 Is & GOR*1047,68
THETA®120,0 Z¢D* "40000.5 3STARY "113U,.00 THé T33‘"830""I?TZYI"CU""779V'TETUUT'"Z3D3'UTT"'""UI T 9 BORYILYIS 3§
THETA®120,0 Z*Ds 50000.7 3STARs 1190,00 T3« ,352 880" 124.74 CO0= 7,90 YCeCOx ,281 CTeps ,02 lllﬂ 95'-13'3 (24
S120.0U Z%0% 10U00Y. 3 ISTART 1251.82 . . . ¥ Q.
THETAS120,0 Z*D= 200002,.6 3ISTARs 1258.91 Tas ,320 BB0= 124.74 COx  7.90 YCeCO= .250 CTepa .20 Itll GBI-12.9-97
THETA120.0 ZeD= 300003,9 3ISTARs £259,17 Yas , 329 8805 (24,74 CUs 7,00 YCoCUs 25U Ttwhs " ,a% Taly GBR=1300, 20

.00 ll ¢ B6Rs 739.7.
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CURVES INTERSECT AT Axs L24065  Avs  218547.05849

THETA®L05,0° Z4Ds ~° ~"ST7, 7 3STARS 34,07 TR 09y BEOW LIV V8 Che 5,37 YCCUE 2 V34 TTeha 07" T (" BBR= "295.977

THETA®105,0 Z+Ds 1035,3 3ISTARs 266,55 YRe ,763 BBO® 179,98 COs 5,37 TCeCOs 1,826 CTeps .00 I= @ BBR= 403,96

"THETAS105,0 Z¢Da” ~ 1553, 07 35TARa" 377,33 W'" 598 BBYF LIV Ve CUS 53T YC'CD"T'TO? Crepda " 00 Ta 3 BBR= 485,04

THETA'IOS.O Z'Dt 2070,8 BSTAR® 484,72 TRa 179.98 COI 8,37 TCeCOs  ,763 CTeps ,00 I= 4 BBRa 563,02
L]

3 ] B D s, ’
7“57"105 0 I'Dl 5176,5 ISTARe 068,30 Tas 944,30

. L]

179 98 co- 5,37 TCe*COs .271 CYeps .00 ls 6 BBAs
THETAS108,0"Z¢Ds 403530 35TAWs 1147. 74 YR 7224 000 {29 V8 TV "5, 37 YCoCUs " [188 TTepa ", 00 T2 7 BBR=1183,06
THETAS105,0 ZeD® 15529,5 35TAR= 1300.12 %= 179.98 C0® 5,37 YCeCO= 01 [s 8 BBR=1335,5¢

C THRTAS£0%,0°Z#D3 ~"20708,1 9STARS {40Z 90 TR "/ BEYT {7596 T 8,37 YCRC0E T, “CYe 0T Ia 0 BEREL324,52 7
THETA®305,0 Z*D= 25002 6 3STARe 1652,9% Yl- .164 BBO® 179,98 COx 5,37 TCeCOs ,094 CT-P- +02 lllﬂ B8R=1602,45
CTYHETATIDN,U Z8DF Y . [
_ THETA2105,0 Z¢Ds 103!30.3 35TARs 2130.39 Yi'

. [
179.98 CO=

a L a
.119 geoe 9:37 TCeCO= .05‘ CT'F' 320 llll 9BR=2151

" 'CURVES' INTERSECY AT "AX# ALY A BIVLY. X248

THETAS100,0 Z#De 347.2 O5TARs 124.66 TRe 910 980% 229.88 COs 4,43 YCeCOs 2,774 CTeps ,00 i= 1 8BAs 333,90
THETARY00.,0-Z¢0% """ V43 ISTARS 249, ¥2 TAW 826 B0 72y, BE TOV 4, 4¥ TCITO¥ T, VI¥ TT+Hr"",00 Té" 2 BBR 439,29
THETAS100,0 ZeDs 1041.7 3STARs 372,90 TRs 874 8B0s 229.88 COv 4,43 TCeCOs 1,299 CTep 3 8BAs 537,78
< THETAS100:0 Z¢Ds - 13890 BSTAR " ¢BB.¥3 TRv /534" 800 ~Z2V. 88 TOW 4,43 YCITOw " BBB CTPa i & BORS 813,17
THETA®100,0 ZeDs 1736.2 3STARe 604.16 TRs ,437 BBOs 220.68 COs 4,43 TCeCOs .632 cr-p- 00 Is 8 aaa- 704,72
AETO0, U Z9DF : v . O B ¥ -
THETAS100.0 ZeDs  6944.9 35TARs 1317,24 TRs ,126 BBQ® 229.88 CO0s 4,43 TCeCOs .098 cr-p- 200 Is 7 aaa-xsoo.xo
THETAS 000" 290% - 106173 ISTARS YAVO 07 TAs T T09 BOUS 72V, 58 TO# 4 4Y YCHTO¥ [ U73 CTaPs 0T T § BONSASIS 1Y
THETA=100,0 ZeDs 13889.8 3STARe 1573,35 TRe ,096 380" 229,88 CO= 4,43 TCeCOx ,061 CTeps .01 1= 9 96R=1595.34
THETA2100,0 Z%De 37362.2 35TAR= 1675.39 T3+ ,Q87 BBO= 229.88 COs~ d.ts‘?éico- V052 €fepr T 02 Ta10 BER=1495,58
THETA100.0 Z#Ds 34724.4 3STARs 20p80.87 TRs .061 BBO3 229.88 COs 4,43 TCeCOs ,030 CTeps .06 [=241 BBR=2004.97

CURVES [NTERSECY AT Axs 03964 Ays 27057.83140

THETAs 95,0 Z+D¢= 174.2 3STARs 113,22 T3= ,917 BBO0s 326.41 CO= 2,83 TCeCO: 2,049 CYeps .00 I= 8BR= 412,37

1
YRETA# 9370 2903 S48, 4 ISTARe 226,45 Y= 829 BB0% 326.11 COs 2,83 TCeC0s 1,538 Creps .00 I= 2 B8R 496,80
3 BBRs 579,60

THETAs 95,0 ZeDs 522.6 3STARs 339,67 Y3= ,736 HBBOs 326.11 CO0= 2.83
THETAs 95,0 ZeDs 696.8 3STARs ~452.00 VY34 888 BA0= T 326.11CVF 2,837 YCECOETT, 9IS Tepn
THETAS 95,0 ZeD= 871.0 3STARs 866.12 TRz ,5374 BBO® 326.11 CO0s 2,83 TCeCO= .702 CTeps ,00 Ix § BBR: 783,42
THETA® 95,0 ZeD=  1744.9 3START 882,96 TA="" 198 '8B0= ~324.11" U R TEY YEVChE TTITaY Ttees L0 T4 6 BBNE 048, 41“"
THETAs 95,0 2¢Dz  3483.9 3STARs 1248.06 TRs 029 BBO® 326.11 COx 2,83 TCeCO: ,022 CTeps .00 Is 7 8BR:1257,67
THETAF 795072505 — 5225.8 JISTARs 1477.09 Y= 019 s . s 2, oCO= 1 L 1 1= s .
THETA® 95,0 2Dz  6967.7 3STARs 1637,74 T3s ,018 BB0= 326.11 C03 2,83 TCeCO= .010 CTems .01 12 9 BBR=1643,56 N

CURVES INTERSECT AT Axs = """ 777 [UL049 "AYE"TTTTTTE5305273N

AZIHUT“ OF PATN OF SIGHT WITH RESIECY T) SUN IS 45 DEGREES

===~ZENTTH "OF PAYA OUF STGHRT ¥ IBU UISTANCE TJ TARGET AXIS = D ALTTITUDE = GOBSI0 CONTRASY TS FOSITIVE

ZENITH OF PATH OF SIGHT ® 165 DISTANCE VD TAIGET AXI1S = 1B4e74 ALTITUDE = 689029 CONTRAST IS POSITIVE

~ =y ENTTR-OF PRTH OF STGRT ¥ IS0 DISTANCE T3 TAIGET AXIS = JI5844 KLTTTOUE = 548753 CONTRAST IS POSTTIVE

ZENITH OF PATH OF SIGHT & 135 DISTANZE T) TARGET AXIS s 402547 ALTITUDE = 402572 CONTRAST IS POSITIVE

ZENTTH OF PRTH OF STGHT ¥ 120" UISTANCE T3 TARGET AXTS 3 378307 ACYTTUDE = 218547 CONTRAST IS5 PUSTTIVE

Z2ENITH OF PATH OF SIGHT = 105 DISTANSE T0 TARGET Axls = 197813 ALTITUDE = 53010 CONTRAST IS POSITIVE

"= ZENTTRTOF PATR OF STGHT ¥ 100" UISTANTE VO TAAGET AXIS = T53459 ALVITUDE 3 27058 CONTRAST IS POSTTIVE

ZENITH OF PATH OF SIGHT & 95 DISTANCE T0 TARGET AXIS = 74676 ALTITUDE = 6531 CONTRAST 1S POSITIVE
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AZIMUTH OF PATH OF SIGHT ulru ae:pgcr To Sun IS 90 DEGREES
THETA®180.0 Z*D=  2000.0 3STAR= 4.00 Ta= ,847 BBO=  197.80 CO= 4,95 TCeCO= 2,747 CTeps_ ,00 1= { BBR= 301,46

TTHEYA£180.0 2+D=  4000.0 35TARs z:s.no Y3z .718 BB0c 197.80 C0= 4,95 YCeCO= 1,873 CTepz ,00 is 2 DBRes 375,04
THETA=180,0 Z*D=  6000.0 3STAR= 291,00 Ta= .700 BB0= 197.80 CO= 4,95 TCeCO= 1,595 CYepxz .00 Iz 3 BBR= 429,53
THETA=180.0 ZeD= 8000.0 3STARe 341,00 T3x ,693 BBO0n  197.80 €C0s 4,95 TCeCO0="1,418 CTepx .00 12 4 8BR= 478,02
THETAZ180,0 Z+*D= 10000.0 3STARs 388.00 T3z ,682 BBO= 197.80 COs 4,95 TCeCO= 1,276 CT+ps ,00 I= 5 BBR= 522,92

THETA=180.0 Z*Ds 20000,0 3STAR= 603.00 T3z .644 BBO= 197,80 CO= 4.9§ TCeCO=" 863 CYeps .00 12 6 BBR= 730,47

THETA=180.0 ZeD= _40000.0 3STARs 928.00 T3z ,603 BBQ» 197,80 CO= 4,95 TCeCO= ,563 CTeps .00 I= 7 BBR=1047,27
THETA=180,0 "Z+D% ~80000.,0 3STARs 1060.00 Y= .587 BBOE 197,80 CO= 4,99

THETA=180,0 2¢D= 80000.0 3STARs 1076,83 T3= ,580 BB0s _197.80 COx__ 4,95 CTePs .01 [o 9 BBR=1101,64
THETAZ180.0 Z+D= 100000.0 3STARs 1085.3% T3= .377 8B0% 197.80 C0x 4,95 CTeps .oz 1210

THETA2180,0 Z*D= 200000.0 3STARs 194,06 T3= .574 8B0s 197.80 C0= 4,95 BBR=1207,5%
THETA=180.0 Z#D= 400000.0 3STARs 1094.38 T3z .574 BEg=z 197.80 CO= 4,95 o BBR=1207,84
THETA2180,0 Z+D= 600000.0 3STARs 1094.38 T3= .574 BBO=  197.80 CO= 4,95 CTeps .48 8BR21207,04

180.0° CTeps .01 I= B BBR=1176,11
3 197,80 CO= 4,95 BBR=1199,58
THETA®180,0 Z#D= 800000.0 35TARs 1094.38 T3z .574 BB0® 197,80 CO= 4,95 CTemp= ,79 Ia2te4 BBR=1207,84

CURVES INTERSECT AT Axs 46460 AY= 608609.64926

THETA=2165.0 Z+D= 1931.6 35TARs ™ {33 .34 T3z ,BA{ BBy 1687.11 CO* 4,40 YC#CU= 2,379 CTeps 00 Is { BBR# 290.80
THETA=165,0 Z+D= 3863.6 3STARs 232,14 Tz ,711 BBO= 187.11 CO=x 4,40 YCeCO= 1,601 CYepr ,00 Iz 2 BBR> 365,12
THETA=165,0 Z*D= 5795.4 3STARs 287.89 Y= ,692 BBO= 187.11 CD""l:40_TC3CU?_T:353_37753"_706 ta § BERa 447,20 ~
THETAZ165,0 2+D= 7727.2 3STARe 342,82 TR= ,684 BBO= 187.11 CO0s 4,40 TCeCO0= 1.195 CTeps ,00 Is 4 BBRs 470,72
THETA®165,0 Z#D= 9659.0 3ISTAR® 387,20 T3z ,874 BBO= 187.41 CUZ 3,30 TCeCO= L TBU TT#P® "~ ", 00 I': § BBR= "5Y(3I /N
THETAE165.0 Z*D= 19318.0 3STARs 567,95 T3z ,635 BBO= 187.11 C03 4,40 TCeCOs ,761 CTeps ,00 Iz 6 BAR= 686,84
THETA=165,0 Z¢D=z 38636.,1 3ISTARE ~BAB,5Y YTAs 594 BBUF 187,11 CUx 4,40 YCeCUz 509 CTeWs U0 Iz 7 BBR= 989,78
THETA®165,0 Z¢D= 57954.,1 3STAR® 967,41 TRs ,577 BBO= 187.11 CO0= 4,40 TCeCO= .d42 CTeps  ,0% 12 B BBR=4075,43
THETAS165,0 2Z+D= 77272.2 3STARs §89,.80 V3= .570 BBO= 187.11 CO0= 3,40 YCeCO& ~ ,428 CTYeps ,01 Iz 9 BBR=1006.47
THETA2165,0 Z*D= 96590,2 3STARs 998,15 TRz ,566 BBO= 187.11 COx 4,40 TCeCOz ,422 CTeps ,02 Iz10 BBRs11Q4,1¢
THETAz165,0 Z+*D= 193180.5 3STARs 1006,95 Ts ,563 BRO= $87.11 COs” "3,40 TCeCDz"" (416 TTeps ,06 =1y BBR=z1112.27
THETA®165,0 2+D= 386360.9 3STAR= 1007.32 TRs= .562 BBO® 187.11 CO0x 4,40 TC#C0= ,416 CTeps ,20 1512 BBR=1112,%6
THETA®165,0 Z#D= 579531.9 3STAR: .

CURVES INTERSECT AT Axs 41591  Ay: 552913.44362

THETA®15070 Z#Ds  1732.1 3S5TAR® 135.05 T¥= .848 BHO® 184,75 ClUs 4,.{1 TCeCU=z 2,208 CT+Pps .00 Is Y BBR:e 2vI, 31
THETA2150.0 2#D= 3464.1 3STARs 250,60 Y= ,697 BBO= 184.73 CO= 4,11 TCeCO= 1,396 CTeps ,00 Is 2 BBR=s 379,32
THETA=®150,0 Z+D= 5196.2 3STAR® 310.32 TRz ,664 BBO= 184,73 CO=x 4,11 YCwCDs 1,167 TTepa ", 00 [s 3 BBR= 433,26
THETAS150.0 Z+D= 6928.2 3STARs 342.8% Tz ,658 BBO= 18B4.73 CO0z 4,31 YCeCO= 1,076 CTepz ,00 [z 4 BBR= 444,44
THETA=2150,0 Z*D= 8660,3 3STARz 400,17 Y3z ,55{ BBOs 184.73 COs l.il'YC‘ﬂ:o: L9550 °CTepa D0 1=

THETA=150.0 Z+D= 17320.6 3STARs 559,16 T3z ,609 8B0= 184.73 CO= 4,11 TCeCOcz ,689 CTepz ,00 I=

THETA=150.,0 Z*D= "34841.,2 ISTARa B0Y,.8B8 Tz .566 BBUF 184.73 CUs 4,11 YCeUU= 470 CTeps U0 I= 7 BBR= HI.SI—
THETA2150.,0 Z#D= 51961.8 3STAR=z 933,45 T3 .546 8B0= 184.73 CO0=x 4,11 TCeCO= .001 CTeps .01 [=2 § BBR=1034,28
THETA=150,0 2Z+D= 69282.4 3STARs $72.02 Yi= 537 HBOs 184.73 CO0s "4711 YCeUOE ;381 Cteps ,01 T2 9 BBRECOV,1Y
THETA®150.0 24Dz 86603.0 3STARs 981,64 Te ,532 BBOs 184.73 COx 4,11 TCeCO= ,374 CTeps ,02 Ix40 BBRz1079.99
THETA=2150,0 Z*D=z 173206.0 3STARes 093,16 Y= ,527 BBO3 184,73 CO0= '.11 YCeCO0z~ ,367 TTeps 06 Is1i BOR=1090,49
THETA2150.0 2¢0= 346411.9 3STARs 993.83 T3s ,526 BBO= 184,73 CO0=z 4,11 TCeCO= ,367 CTeps ,20 1212 BBR=1091.07
THETA®I50.0 Z¢D= 5198179 ISTARs 993,83 TI® 528 BHO® 184,73 CO= 4,11 TC«CO= 367 CYepe 45 [51Y BOR=I0VIO7

CURVES INTERSECT AT axs 36850 Ay= 460909.34851

THETASI35,0 2+D% - 1414,27 ISTARS (20,58 TR® 847 8BUS 188,30 CU¥ 3,95 YCPCUT 2,234 CY+PY 00 = | BBRT 278,90
THETA®135,0 Z*D= 2828,5 3STARs 232,82 T3= ,673 BBO® 1868.30 C0= 3,95 TCeCO= 1,393 CYepz .00 Is 2 BBR= 359,56
THETAs135.0 Z+D= 4242,7 3STARs 307,95 TRs ,618 BBOs 188.30 CO0=z 3,95 YCeCO=z 1,084 CTeps ,00 I= 3 BOR= 424,34
THETA2135.0 Z*D= 5656.9 3STARs 360,68 TR= ,605 BBOs 188. 30 C0s 3,95 TCeCO= ,949 CYeps ,00 [z 4 BBR= 474.56
THETAS135,0 Z*D= 707101 3BTARS 405,56 YRe ,598 880* 1688.30 Cﬂ' 3,95 TCeCOs ,860 CTep 200 1= 5 GBRs 518,39
THETA®135,0 2Z*D= 14142.3 3STARs 555,56 Tas ,557 860= 188.30 CO= 3,98 TC'CD- .828 CTOP! +00 Is 6 BBR= 660.54
[ E]
)

= THETA® T . . T V0. 98
THETAS135,0 29D+ 42426.8 3STARs 951,33 TRs .486 8BS  188.30 COs 3.95 TCeCOs .347 CTeps .01 Is 8 BBRe1063.09
THETA®1358,0 Z+D= 56%569,0 3srtn;'1026.ié“VHi“TIVS“Buo?'“IBi:Io T TY, 95 YEwEte 316 E¥epa 08 T 9 BBNEL115, 36
THETAS238.0 ZeD= 70711.3 3STARs 1049.0 ,466 BBOS 188,30 CO® 3,95 YCeCOs ,305 CYeps ,02 [510 BBR=1136.80 _
THETA®135,0 Z¢D* 141427.5 JISTAR® 1037.77 ri- S 4BY BBOE TLAE, 0 CUF Y, 98 YCREhE L U0% Cteps .06 T4l BBRE11¥3, 96

THETA®135,0 ZeDs 282843.0 3STARs 1069.70 Yas .456 8B0s 188.30 Cle YCoCO=  ,293 Ceps .20 Isy2

L]

CURVES INTERSECY AT Axs 29350 Ays 334308.40803

3 . 0 L O
THETA=120,0 ZeDa 2000.0 3ISTARs 226 00 YRs .658 9B0% 188.30 CO0s 3,92 TCeCOs 1,389 Clepsn .00 s BBI! 3“ 99
"THETA®120,0 29D 3U0D.0 BSTAR 825 U0 THe 550 DHO T 18W. 30"6“'-""3'. YT YCeCUE By Treha 00 T+ 3 UONa A¥0, 20

THETA®120,0 Z*D» 4000,1 3STARs 404,00 TRe ,512 BBO» 168.30 COs 3,92 TCeCO= ,755 CYeps .00 Is & BBR= 500.40

THETA¥120,07 %08 ~“SU00 1 3STARY ~482.T0 TNa . ¥V5 BBOW "{8¥ 30 CU# " T. 9Z YCVCUR L ESE CYesE 00 Ta 9 BANE S5 LY

THETA®120,0 2*D= 10000.1 3STARs 628,00 TRs ,463 BBO® 188.30 COs 3,92 ‘I'C'CO' ,478 CTep 00 1s & BOR: 715,24
¥

. . L . [] . . L] s .
THETA®120.0 Z+*D* 30000.4 3STAR® 1090,.04 TA= ,382 850 186.30 CO* 3 92 TC'CO' .243 CYeps .01 1= 8 BOA=1161,92
T IHETAST20, U Z6 0¥ TTATOU0 S IS TARE (Z30 . 00 YRV 3B A BEYY T LAE 30 U Ty 0T YCRCUW T 07 CYORY 0L 1A Y BENATINe LAY T
THETA®120,0 ZeDs 50000.7 35TARs 1314,00 TA=s ,352 BBO* 168.30 COs 3,92 TCeCOn» ,3188 CTeps .02 1310 BBR=1380,22
TTTTTHETANT20, 0 Z9U4 T0000 3 3STAR® 19 U8 TN 33y BBOY ~L8% . J0 CO¥ 3. 92 YCOTU T8V CTope 08 T+X1 DENETAN8 79
THETA®120,0 Z*Da 200002.6 3STARe 1402.20 TRs ,329 BBO= 188.30 CO0s 3,92 TCeCOs ,166 CTeps .20 I=12 BBRs1444.18

CURVES "INYERSECTY AT AX® 18871 AYE 173477.20861

920
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THETAS105,0 Z¢De 517.7 B5TARs 105.08 TAs .897 BBOs 200,18 cos
]

. ] s . s
TNETA'!OS:O 1+0s 1853,0 35TARs 305,85 YRs ,598 8B0s
STTHETAYEUS U ZETE 20705 5 BSTARS YOV B TYNE

. ]
200.18 CO=

3.54 TCeCOs 2,233 CTeps

T¥63BE0Y 700 16 CUE Y, 54 YCeCl

THETA®105,0 ZeDe  23688,3 36TARs 477,83 TAs .362 8B0® 200.48 COs 3,54 TCeCO»

THETAS10%,0 ZeD= 10353.0 35TARe 1041.30 TRs .224 BBO®
O

L] ] - . . . . 3 .
THETA®108,0 ZeDs 20708,1 B5TARe 1329,77 YRs .177 BBO® 200.18 COs

- THETAWEUS 0 ToDs " S178, 5 IETARG 7SS ¥ TR 758 BE0V T Z0T I8 TUE Y B4 TCATOE
200.18 C0s 3,54 TCeCOs
a

. *
3,%4 TCeCOs

. a [
.00 Is 3 BORs
— YT R BENETARE Y T
.00 Is 3 OBAs 550,34

L00 1e 4 BBRs 284.70

425, 64

Y LA L 00T 6 HORE AU

00 Is 7 8BRe1086,18
. [ -4
"04 Is 9 BBR=1345.28

- THETANLUS; D T40s 25882, 6 BETANT 148V ¥ TN LS BUYY - T0T. T8 T Y ST YCACUE T U 07 Tal0 UBNETINR Ay T
,051 CYeps ,06 Ivii BBR:1836.99

!.NEYACIOLO ZeDs 51769,1 3STARe 1810.59 TRe .132 880 200.18 COs 3,54 YCeCOs

—TURVES [NYERSETT AT AXs SU%3%5  AYe LA7. 92388

THETA®100,0 2eD= 347.2 BSTARe 124.66 Tas .910 880% 229,08 Cos 2,93 TCeCOs 1,835 CYepPs

.00 ls 4 BBR= 333,90

TYHETASYOU UTXEDV T §94 5 IETANG 24V Y2 YR V926 BEUN 22V SE TOV 2 IY YEATOE 1 TS YR 0% T+ 3 BENE AWV

THETA=100,0 Z*Ds 1044.7 3STARs
]

) L ]
THETA®100,0 2¢De 1736.2 35TARe

367.47 Tas ,674 BBOs 229,88 COe
]

. L) .
508.45 TAe ,437 BBO= 229,88 COw

2,93 TCeCOv

THETA#T00, 0 Z90% ~ 34724 ISTARE Y907 35 YR VI8Y BATE T2V METO¥ 2,97 YCITOs

THETA®100,0 Z¢D® 6944,9 ISTAR® 1165.39 TA=

THEYA#100, 0" Z¢D¥ (U417, I 3STARE 1782 Sg TR V(U9 HEYS T2V 88 TOV 2.9 JTYCETOw
2,93 7CeCOs

THETAS100,0 2¢Ds 13860.8 35TARs 1386,60 TRs 096 BBOs 229.88 COs

229,88 C0* 2,93 vCsCO®

. . ¥ = .

.483 Cleps .00 1u § BBR= 600,04
~tegUYsPe 00 TS S UERE AUAVAE T
L0741 CYep= ,00
ot WSE EYeWs L0 Ta W BBRATINIVEY T
046 CTeps ,04

1= 7 BBRs1

1868 CTeps ,00 [= § BOR:= 522,36

194,53

[x 9 BBRs1408,68

TTYHETA® - w . O . " . 3 B B . B . " = '

”ruerAgxqug>z'n- 34924.4 3STARa 1000.87 TAs 061 BBOs 229.88 CO® 2,93 1CeCOs ,022 CTeps 06 1813 BOR=1914.97

" GURVES INTERSECT AT Axs ,03217 AY= 23882.19111
THETAs 95,0 2%0= 174.2 3STARs 103,64 T3= .917 BBOx 275.02 COs 2.26 TCeCO=z 1,603 CT#pa .00 I= L BBR= 355,93
THETAS 95,0 Z+D= 348.4 3STARs 207.29 T3= .829 dBO= 275.02 CO3 2,26 YCeCO: 1.185 CTeps .00 12 2 BBR= €35,36
THETAs 95,0 ZeDs 522.6 3STARe 310.93 Ta= .736 8R0= 275,02 CO= 2.26 1CeCOz ,891 CTeps .00 = 3 BBR= 513,28
THETA® 95.0 Z+D= 596.8 ISTARa 414.58 T3z .685 980 275.02 CO= 2,26 7GeCOz ,706 CYeps .00 1= 4 BBR= 602,84
THETAE 95.0 Z+D= 871.0 35TARs 518.22 TR= .574 B8B0= 275.02 CO® 2.26 TCeCOx .528 CTeps .00 I= 5 BBRs 676,18
THETKs" 95,0 Z#Ds ~1741.9 3STARs ~771.58 T3= {95 BRG: " 275.02 CO= 2,26 TCeC0= 147 CTeps .00 1= 6 BBR= 825,09
THETAs 95,0 ZeDs  3483,8 3STARs 1048.06 T3= ,029 gBg= 275.02 COz 2,26 TCeCOz 017 CTeps .00 1z 7 8BR=1086.17
THETA® 95.0 ZeD= 5225.8 3STARe 1205.80 3= ,019 380% 275.02 C0s 2,26 TCeCO0= 010 CTepz .01 I= 8 BBR=1211.09
THETAs 95,0 ZsD=  6967.7 3STARe 1306.38 73= ,018 B880¢ 275.02 C0= 2,26 TCeCO= ,008 CTeps .01 I= 9 BBR=1313.29

CURVES INTERSECT AT Axs - 00925 AYET 5993.98179

AZIMUTH OF PATH OF SIGHT WITM RESECT TO SUN IS _ 90 DEGREES

ZENITH OF PATH OF S1GHT = 180 DISTANZE T2 TARGET axls = 0 ALYITUDE

ZENITH OF PATH Of §IGNE s 165 DISTANZE TJ TA3IGET AxIS = 148492 ALTITUDE

608610 CONTRAST

552913 CONTRAST

Is POSITIVE

15 POSITIVE

ZENITH OF PATH OF SIGHT @ 150 DISTANZE T3 TAIGET AXIS = 266086 ALYITUDE

“

ZENITH OF PATH OF S1GHT 135 DISTANCZE T) TAIGET AxXIS = 334287 ALTITUDE

460909 CONTRAST

334308 CONTRAST

IS POSITIVE

1S POSITIVE

ZENITH OF PATH OF SIGHT & 120 DISTANCE Ty TAIGET AXIS = 302169 ALYITUDE

ZENITH OF PATH OF SIGWT & 105 DISTANCE T TA3GET AXIS * 183400 ALTITUOE

T 17447077 GONTRAST

49148  CONTRAST

1s POSITIVE

1S POSITIVE

ZENITH OF PATH OF SIGHT @ 100 “DISTANCE TD TARGET AXIS = 135445 ALTITUDE

ZENITH OF PATH OF SIGHT = 95 DISTANZE T3 TARGET AXIS = 68540 ALTITUDE
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THETA®135.0 2+D="423267.5 3ISTARs 1450,28 TRz ,456 0B0% 343.33 CO= 2.94 TC#C0: ,287 CTeps .45 [=43 BOR=1606,72
CURVES INTERSECT AT Axe ,28471 AYys  330402.68397

THETA®120,0° "7¢0F IDUU,U 3STAR® {44,008 T4 ,870 BHD°® 380.18 COz 2,235 YCeCUE 1,556 CYeps 00 I= | BERE 474,50

THETA®120,0 Z*Ds
THETA=120,0 2vD=
THETA=120.0 Z+D=
THETA=120,0 Z%D=
THETA®120,0 2eD=
THETAs 12070
THETA=120,0 Z*D=
THETA=120,0 Z4D=
THETA®120,0 2*D=
THETA=120,0 Z¢D=
THETAS120,0 Z*D=

2000.0 3STARs
3000.0 35TARs
4000.1 3STARe

S0UDV 1 "3STARS ™~

10000.1 3STARs

30000 4 3STARs
400005 35TARS™
50000.7 3STARe

274.00 T3
“382.00 Yas
451,00 T3s
5127007 TRs
705.00 Y?-

1160 01 TQ:
1380 00 TRs

658 BBO=
559 BBO~
312 8Bos
+ ¥957BB0¥ "
1463 880'

.382 BBO'
. 352 880

380.16 CO=

380.16° Cd3"

380.16 Cos

380 .16 CO"

380.16 COs®
_380.16 CO=
380 16 C0=

10000173 35 TARS 1455 .18 TR& 333 8B0% 38U . L6 CUE

200002.6 3STARs

1463.61 VA=

. 329 BBos

380.16 COs

2,23 TCeCO0= 1.067 CTeps

+00 Iz 2 BBRe 524,33

2. 23’YC'C 2TV T epE

1674 CTeps

2,23 TCeCO=

176 CYepse

L00 T3 3 HBBRE
«00 Iz 4 BBR=

Sy 54
645, 63

01 Iz 8 BBR=1305:20
V0L TYETT9TBBRETANE V24 T
202 1240 BBR=z1543,69

.20 1312 BBR=15IB 74

CURVES INTERSECY AT AXS®

94

176%3

AYsE

181178.33280
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THETA®105.0 Z+D= 517.7 3STARs 118.02 TRe ,B897 8Bns 422,33 CO0= 1,97 TCeCO= 1,500 CTeps ,00 Iz { BBR= 496,98

——TYRETA¥TUS 0 23D 1035.3 JISTANT 237,46 Yaw /68 8BS 422.33 C0¢ 1,97 TCeCO= 1.133 Crepe .00 [= ¢ BBR= 539,90
THETA%105,0 Z*D=  1553.0 3STARs 376.19 T3z .598 8B0= 422.33 CO0z 1,97 YCeCO= ,791 CTeps .00 [s 3 BBR= 628.93

S TMETARL057 0" 2805 2070 8IS AN B0V 1S AT 446 BB0Y 2T I TENE 1L 9T YCNEhs L BIT Ulepr 00 15 4T BBRE 897,88 T
THETA®105,0 ZeD=  2588.3 3STARs &05.42 T3z ,362 8B0s 422,33 CO0s 1,97 TC#CO= ,397 CYePs ,00 Ia 5 B8BR= 758,41
© THETA®10%,0 Z4D& "~ "54767 5 35TARa T H76. 38 T3 7258 JHO¥ 42233 T 1”"1"97‘7t£t0?'“:?13 CYwps " 0 T2 & BBRE TOBA AR
THETA2105.0 Z*D= 10353.0 3STARe 1262.00 TR= .224 BB0s 422.33 C0= 1,97 TCeCOx .137 CTeps .00 I= 7 8BR=1356,70
TRETASTUS ;0 2505 15529.5 I5TARs 1441, 18 19z 197 BB0s 422.33 L0t 1.97 YCeLO=z 107 CYeps 01 [s § BER=153¢,34
THETAn1065,0 ZeD= 20706.1 3STARs 1646.83 T3= .177 880 422,33 COs 1,97 YCeCO= ,086 CYepz .01 Iz 9 8BR=1721.73
THETA®105, 0" Z¢Ds~~"25882, 6 3STAR 1 BI85 VA TRE - {84 300w a2 Y3 0% 1,97 YeTlE U1 CYepe 07 Tale BER=1PTS, 71
THETA®105.0 Z*D= 51765,1 3STARs 2292.34 Tas .132 8B0= 422.33 C0s 1,97 YCeCOx ,047 CTeps - ,06 laiy BBR:=2348.08

T CURVES INTERSECY AT AXs 00083 AYz F7X28. 5636410

THETA®100,0 2+D= 347.2 3STARs 168.41 TRs .910 3B0s 450.25 CO= 1,84 TCeCO= 1.302 CYeps .00 Ta § BBR= 578,29
THETA®100,0 Z*D= 69455 3ISTARs 336,83 TRs ,824 BBOS “450725 TO¥ L 87 YCITOT I9E4 TY+Pa 00 Ti 2 BERETI0EVO0 T
THETA®100,0 Z*Dz 1041.7 3STARs 496.60 T3 ,674 8B0z 450.25 C0= 1,84 TCeCO: .696 CTeps .00 Ix I BBRc 799,97
C THETAETO00S0 70T —TI3IBY, U ISTAR® ~BU3 {4 T3z 534 BEU" 450.25 CU% 1,84 YLeCUs 529 CrePe 00 = & BOR= BIJ, 35
THETA®100.0 2eD=  1738.2 3STARe 689.67 TRe ,437 BBO® 450.25 CO® 1,84 YCeCO: ,408 CTepr .00 1z 5 BBR: 886,64
THETA®100,0 2¢D=  3472,4 3STAR& " 9B4 87 YA ,187 BBOz 450.25 CO¥ "1 83 YCTO¥ (130 CYepa™ .00 12" 6 BBRZ1059,69
THETA®100,0 ZeD=  6944.9 3STARs 1352.83 TRs ,126 BBO3 450.25 COs 1,84 TCeCOz 074 CTeps .00 I= 7 BBR=1409,51
THETA®100.0 2¢D= 104173 3ISTARs ‘{557.53° Y= ,109 BEOs 45025 CO¥ 1784 YLTOT D58 CY#pa” 01 1378 BBR=T406,71"
THETA®100.0 2eDe 13889.8 3STARs 1703.37 TR ,096 BAO® 450.25 CO0= 1,84 TCeCO= ,045 CTepe .04 Iz 9 aan-17oe 44
THETAS100°.0 2D T{7362.2 3ISTAR= 1853, ELn = B T 1, oCl= wpE w{
THETA®100.0 2eD= 34724.4 3ISTARs 2424.49 TRe ,063 BB0® 450.25 C0® 1,84 YCeCO= 1021 Cleps .06 1211 aaa=2452 10
o CURVES INTERSECT AY Ax= L08166 Ave 23666.18193
THETAs 95,0 ZeD» 474.2 3STAR® 149.80 TRs ,917 BBO® 490,05 COs 1,69 TCeCO» 1,268 CTePs .08 Is i BBR= 599,35
CYHETA® 95,0 ZeD¥ 77 S4G;AASTRRY 29961 TRE T D29 BHOT 90 U8 CO 1,89 YEWCYE T I9IT U .00 Ye QT BBRI TIPS, 0L
THETAs 95,0 ZeD= 522.6 3STARs 449.414 YRe ,736 BBOa 490.05 COs 1,69 YCeCOs ,753 CTeps ,00 1= 3 8OR= 809,97
THETA=® 9570 "2#Ds 696:8 3ST4 ‘-“"’599 22YRa T, B8y BEOE 490,08 C ‘i"'i"a‘o“vc‘-'cn: V607 Tteps T 00 TaT 4 BBRaTOYAEY
THETAs 95, o zto- 871.0 3STARe .574 BBO®  490.0% COs 1,69 vcoco- .462 Cteps .00 1= 8 asn:xolo 48

90. &
,029 B80T 490.05 CO=__ 1,69 rc-cog n
ULy BHOw TEY. T T
.018 BBO® 490,05 COs__ 1,69 1CeCO:

THETAS

Ays 8468.8013<

AZIMUTH OF PATM OF SIGWT WITH RESPECT TO SUN I8 180 DBEGREES.

ZENITR OF PATH OF SIGAT ¥V Y80 "DISTANCE YO TERGET ARTS & 777 UACYTTODE i - 508617 " BUNTRAST IS WOSITIVE ™"~
_ 2ENITH OF PAY: ;:t:..;xauf " 165 Dls.;ANCE m TA-;(;-ET AXl;l 140537 ALTITUDE = 924332 CONTRAST IS PQSITIVE

2ENITH OF PATH OF “SIGRT 8" 150" " DTSTANCE Y0 TARGET AXIS ¥ 2¥ATOV “ALTITUDE s ¥ZII4T CONTRASY CISTROBITIVETTTTTTTTTTTTT

IEN{TN of PAYNF OF_-S.;;I;:T“;“;SS nl;‘-'I:-A-?;CE T0 TARGEY AXIS_I 330382 ALTITUDE = 330403 OCONTRAST IS POSITIVE
- ZGNIYH"O"'PH’H'DT'T;!UFW'""'I'ZF"UIIYTN’EE"YD"T‘“!Y'TRTS"I‘"'3].'87'87""[7“’0“"5"'l'll'f?]'"'eb'ﬂ"l'sT'IE"OVIYTW """"""""

IENHN;)-FP-A;-b;-o-f-;lt;u;:nl(_ls DISTANCE YO TARGET AXIS = . 176977 ALTlf.l‘l‘DE s 47427 GONTRAST IS POSITIVE

ZENITH OF PATH OF SIGAT ¥ YOU " DISTANCE TO TARGEY XERTS" FLFA20 KLY ITODE & T 2388% T GUNTRAST IS TROSITIVE T
—ZE-N;T-; OF PATH OF SIGHT 8 98 DISTANCE YO TARGET AXIS s 73945 ALTITUDE = 6467 OONTRAST 1S POSITIVE ":

- COORDINATES™ FOR PLOYT{NG 4 TRUSS SECTIONE, X & RORTZONTAL 7™+ VGRTTCAL

X1

X2

14} 22 X3 13 X4 14
807867 """ 8057 -"82532¢ 6531 " BILIED $994°°"82NIID 6442 B SemTTTTEITTTTTT
- 7'1.!-)-4-3-2"““3.3"472-;.."7.46;-4-;- 270;-8“ 7645553 23882 761097 24492 -
T 646471777 67944 7021687 53040715870 (1451 S A L2%5) Iy o

95
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http://BBR.llt-.09

373258 304136 521493 218347 597831 174470 597249 174806

116029 784021 497453 7402572 8657 IZAION 6068IS  293YET

407603 852920 584356 546753 633914 460909 646453 439190

691870 7776827 715328 58V02Y T VS{NON T BSRVIY VSUIVL T SSINOY

900000 608610 900000 608610 900000 608610 900000 6084810

T TTIBADS37 T 524352 1049529 55789y (0 4BT0T B a ALy AU U AT Oy T e e e e

1144400 423345 1153547 439100 1166006 460909 1215644 546753

1213787 181178 1202751 174806 1202169 174470 1278507 218547

1034220 23666 1038903 24492 1035445 23882 1053453 27058

Y739%5 6867 V73855 54¥7 V58540 SYYY VIR 87S 6531

AXSL= 1800000.0 CSLXs 18000,0 CSLys 1420000,0 AXLXS 900000.0 AXLY® 0

NTGDM3 £00 “NATNCs "1ATU000 "NPFRUOBs 50

CURRENT ELAPSED TIME 1S 0 MINUTES 5% SECONDS,

96
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PROGRAM POOVL
. .PROGRAM PONV1.,.1VDV,45.,.BARKDOLL,.. VISLAB ., UCSD

...PODVL1= 2ROBAAILITY JE_DETECTION VOLUME PHASE 1. oo oeee
...THIS PROGRAM PROVIDZS INPUT DATA FOR THE

,..SOLUTION OF A PROBA3ILITY OF TARGET DFTECTION VOLUME. .. _
...THE CALLED SEOUENCE OF PROGRANS WILL PRINT THE
s ALTITUDE AND DISTANMCE FRAIM THE VARGET AXIS FCR
...8 DOWNWARD LOOKING ZENITWS OF PATH OF SIGHT,

. THETA=180,165,150,135,120,105,100.95 DEGRFES AND
...FOR S AZIMUTHS OF PATW OF SIGHT WITH RESPFCT

. .70 THE SUN, PH1%0,45,90,135.180 DEGREES,

...THE PROGRAM WlLL ALSO PLOT THESE POINTS AS

... 4 HEMISOHEQLC CRQSS_SECTIONS, _

« . VARIABLE INPUTS...
...0PT=0PTION FOR ATMOSPHFRIC AND OPTICAL SYSTEM
v....0PT=0 FOQ VIEWING THROJGH ATMOSPHWERE ONLY
v....0PTz=1 FNR OPT]CS AND NO ATMOSPHERF
vee:.OPTuel FOR OPTICS AND AN ATMOSPHERE __ __
JL L FNUMBSFLIGHT NUMBER FIR ATMOSPHERIC DATA
...0PTNUZOPTICAL SYSTEY INDSX NUMBER o
...DIAM=TAQGET DIAYETER IN FT.,NOT YO EXCEED 100 FT.
,..0BJ=INDEX FOR DIRECT]ONAL_REFLECTANCE PROPFRTIES _
...OF TARGEY NBYECT
...BACZINDEX SOR DIRECTIONAL REFLECTANCE PROPERTIES
+..0F BACKGROUND
.. PROBK=CONSTANT FOR DEVIATION FROM 50 PERCFNT .
...PROBABILITY,1. FOR 30,1.206 FOR 70, 1.50 F0OR 90, AND
v..1.91 FOR 99 PERCENT PI0BABILITY OF DETECTINN
.. .NPROB3 INTEGER REPIESENTING PROBABILITY

4. SW13SW|TCH FOR OYTPJT PRINTING, ] FOR CALCULAT]ONS
T AND COOQNIVATES, 0 £0R CINRDINATES ONLY
...SW22SWITCH FQR PLITTING, 1 IF PLOT IS DESIRFD
«..0 FOR NO PLOT

1
i
nnnnnpnnnnn

.
1,

o000 0an

aacaoaaoaaan

B

. CALLED SROGRAMSaTCA.

getzey. T - - h
FNUMB=T74,
DIAM=100.
0AJ=1,
BaCs1,
.. PROBK=1. e _
NPROB=50
SWizl,
S42=1,
CALL DATAY
CALL DATAZ
CALL DATA 3 .
- == =t = EaLL TCALTIPYFNUWE,BTNJ,D14M; 880, BAC,PROBK, NFHER, ™
15W1.5K2)
CALL PREP(9)
END

TARGET DETECTION FQR INFIN]ITE VIEWING TIME

— === =" " "B&YH OF STGHT THROUGH DPTICAL SYSTEM AND ATMOSPHERE

_ PROGRAM DATA FROM FL IGHT NUMBER 74

PROBABILITY OF DETECTION 15 50 PERCENT

TARGET DIAMETER IN FT, s 100

DACKGROUND FOR TARGEY IS PINE TREES

TARGET 1S SPHERICAL AND DAINTED GRAY

97



AZIMUTH_ OF ,gAgH

TUTHETAZ180.0 ZeDs
THETA=180.0 ZeDs

000.0 BSTAR:
400 SYAR=

THETAZ180.0 ZeD=

6000,0 BSTARs:

131,71 TRz ,763 BBO=
Rs 4 BO=

273.01 TR= ,632 BBO=

-0F_SIGHMY_AlYXH RESPECT_T0 _SuUN__IS____0 _DEGREES

197.80 CO=
CQ=
197.80 CO=

4,95 TCeCO=
IC*CO=

4,95 TCeCO2

8000,0_BSYARs_ . 318,01 TR= ,82% 8B0=. 197,80 (0= __4,95 1CeCQz 1,384 CReps

2.642 CRepP2
(111

1.553 CRep=

.00 = 1 BBR= 282.71
F B8Rz 348,89
«00 I= 3 BBR= 397.32

20012 4 BBR= 441,56

THETA2180.0 ZeDs 10000.0 BSTARs 360.31 TR= ,615 BBO= 197.80 COz 4,95 TC#COs 1.248 CRePs ,00 [a 5 BBRz 481,27
---JHETA=180Q.0 _2*D=__ 20000,0 ASYARs __$33.81 TRs _,5681 BROZ _197.80 0= 4,95 TCeCQz 050 CRepz___,00 Iz 6 BBR: 668,75 ____
TMETA=180.0 Ze0= 40000.0 BSTAR= 846.31 TR: .343 BB0* 197.80 CO= 4,95 TCeCOa ,357 CReP= .00 [= 7 9BR:= 953,48
L] *0s ] 3 0= 197.80 CJ= 4,95 1C+CO= 483 CRep=  ,01 [z B RABRc-31049,41
TMETA=180.0 ZeDe 80000,0 BSTARs 9B0.26 TRx ,522 ARN= 197.80 CO= 4.9% TCeCO= .472 CRePz .08 I= 9 BBRz10R3.59
- JHETA®180..0 2¢0= _100000,0 ASTARs__987.92 TRz ,519 AB0% _197.80 (0= __ 4,95 TCeCOs_ .466 CRep2 .02 [=10 88Rz1090.70
THETA2180.0 ZeD+ 200000.0 BSYARs 995,77 TRz .516 ABOS 197.R0 COz 4,95 TCeCO= .460 CReP= ,06 I1s11 BBRc1097.30
IHETA=180.0 240x _400000,0 8STARs 996,05 TRs 514 B0  197.80 C0= 4,95 TG+COs __ . 480 CRepz___,20 [212 BBR=1098.12
THETA=180.0 ZeNs 600000.0 BSYARs 996,05 TRs ,518 BBN= 197.80 COz 4,95 TCeCOz .460 CRe«P= .45 [213 BBRz1098.17
—IHETA2160.0 2D+ 800000.0 ASTARe 996,05 TR= ,534 BRO0= 197,80 CO: 4,05 TCeCODs _ 460 CRepz .79 [=14 BBR=1098.17
CURVES INTERSECT AT Axs +45990 Avys  609879.55823
TNETA=163.0 2e0De 1931.8 BSYARe 125,55 TRz 756 BBO= 143.15 €0z 8,75 TCeCO= 4.053 CR+P= .00 [= 1 BBRx 233.34
THETA=145.0 Zens  3863,6 BSTARs 237,46 TRs .640 ABO= 143.15 CO: 8,7% TCeCO= 2.43% CRepz ,00 1= 2 8BR: 329.03
_______ 3795,4 BSTARe 278,33 TRz ,622 BBO: _143.15 COz B,75 TCeCOz 2.122 CRePz  ,00 [= 3 BBR= 367.43
7727.2 BSTARs 330,94 TRs 619 AB0= 143.15 CO= 8,75 TCaCO= 1.839 CRepPs .00 1= ¢ BBA: €19.31
_h-“?§§2:ﬂ-§§1531_"3394§1_IR:“:Q01_ﬂ@!!uwii§;12_§!in_gzlénlﬁzQ!i"!¢912”93135_ngﬂgulzmé_ﬂﬁﬁz_‘5&:22 _____
19316.0 BSTARs 483,61 TR= 87278807 143.15 CO5 8,75 TCeC0% 1,318 CRep: .00 [+ & BBRS ¥45.47
THETAS165.0 ZeDs 38636.1 9STAR= 891.8% TRz .535 BBOs 143.15 CO= 8,75 TCeCO= 1.002 CReP= ,01 Iz 7 BBR= 668.38
T THETA=165.0 ZeDs 57954.1 BSTARs 646.24 TRs .520 BBOT 143.15 C0: 8,75 TCeCO= 903 CRep= .01 1= 8 BBRz 720.52
JHETA=165.0 2eDx _ 77272,2 BSTAR® 659,13 TR ,513 RBO* 143.15 CO=_ 8,7% TCeCOz .877 CRepP= .01 1=z 9 BBR= 732.39
THETA®185.0 ZoDs~ 96590.2 BSTARe 664,61 TR« ,8510 BH0% 143,15 CO= 8,75 TCeCO: " 866 CReps .03 1si0 BERE 737.39
.- JHETA=163.0 7eDx 193180,5 B8SYARs 670,38 TR= ,506 BBO= 143.15 CO= 8,75 TCeCOc __.854 CRePs  ,06 [211 BBR= 742.96
THETA=165.0 2eDs 386360.9 8STAR® 670,62 TRs 506 AB0: 143.15 C0z 8,75 TCeCO= ~.853 CRepz .23 =12 B8R 743.08
THETA2163.0 ZeDs 579541.4 BSTARs 670,62 TRs .%06 BBO>  343.15 CO: 8,75 TCeCO= .853 CRepz .50 [213 BBRz 743.18
THETA=165.0 2¢Ds 772721,9 BSTARs 670.62 TRs .506 BBOZ 143,15 CO= B.75 TCeCO= .853 CRena B8 (=14 BOR= 743,08
) CURVES INTERSECT AT Axe 85341 AYs  764154.48257
THETA={50.0 Ze0% 1732.1 aS5TARs 134,94 TRz 781 GB0% 127.12 C0= 18,16 YC+C0= 7. 984 CReP= .00 = 1 BBR= 231.71
THETA=130.0 ZeDs  3464,1 BSTARS 246.03 TRs .627 AB0= 127.12 CO= 18.16 TC*C03 4.444 CRep= .00 ls 2 BBR:= 325.75
THETA=150.0 5196,278STARs 301,90 TRa .%99 880c 127.12 CO= 18.16 TCeCOs 3.857 CReps .00 [» 3 BBR= 376.74
___JHETA=150.0 8928.2 BSTARw 348,28 TRs ,592 §BO® 127.12 CO= 18,16 TCeCOs 3.227 CRePz ,00 (= 4 BBR: 423.36
THETAs150.0 8660.3 BSTARs 403,66 TRs 586 880 127.12 (0= {8.16 TCeCO= 2.828 CRePs ,00 iz 5 BBA: 478.12
THETAS150.0 17320.6 ASTARs 519.99 TRs ,548 RBO0= 127,12 CO= 18.16 TC*COz 2.146 CReP= ,00 lz & BBR: 589.56
THETA=150.0 Ze 34641,2 BSTARs 704,10 TRx ,500 ABO= 127.12 CO- 18,16 TC#CO= 1.%29 CRePz .01 ta 7 BBR: 748,92
THETA=130,0 ZeDs 51961,8 BSTARs _797.06 TR= .494 B0= 127.12 COr 18,16 TCeCO: 1.319 LReps .01 1= 8 BBR= 859.49
TUYRETAN150.0 Z9Ds T 89282.4 BSTARY 826,94 THe 483 @B0s  127.12 0% 18.16 TCeCO= { 358 CRebs ,01 T2 9 BBR: 9AB .8
THETA=150.0 86603.0 BSTARe 835,02 TRz .479 ABO* 127.12 CO* 18.16 TCeCOx 1.234 CRepa .02 [z10 8B8R= 895,90
TTYRETARIY 00 ® 173206,0 BSTAR® “BU4. 68 TRe 474 BROT 127,12 C05 18,18 TCeCO: 1,209 CRep: .08 111 BBRS 90454
THETA2150.0 ZeDe 346411,9 BSTARs 845,25 TRe .474 BBO=  127.12 CO= 16.16 TCeCO= 31,208 CRePs .21 [212 BBR: 905.47
WETA=150.0 Z#D= 510617,9 8STARs 845,25 TRs .474 8B0% 127.12 CO: 18.16 TCeCO= 1.208 CRePs .47 Ts1 t 905.4
THETA=150,0 ZeDs 692823.8 ASYAR® 845,25 TRx 474 BB0= _127.12 €0z 18,16 TCeCO:r 1.208 CReps .82 Is14 BBRz 905.47
TUTHETAZ 150072904 '866020.8 BSTARS T84%.28 TRe 474 805 127,12 €02 18.1s TCeCO0: 1,208 CRePE 1,30 1+i5 BBR: 90547
CURVES INTERSECTY AT Axs 1,20762 Ays  832109.9%479
TTYHRYARLYS Y TADE T LATAT2TASTARS TCTIW A IRE UYSY al0s T 497512 CUs 27, 0" TCeCYL23VB TRePe ;W0 12 1V FBRE Z2{¢4 43"

THETAS135.0 ZeD»
THETAS135.0 Z*0D»
THETAs135.0 Z¢
YHETA=T35.0 ZeDs
THETA=2135.0 ZeDs

TTYNETA=135.0 24Ds
THETA®135.0 Z¢Ds

TTYNETA2135.0 2eDs "

THETAZ135.0 ZeDs

.2828,5 BSTARs
42427 gSrinse
5656,9 85TARs

"TY071.1 ASTAR® 405,68 THs

_14142,3 BSTARS
262045 8STARs
42426,.8 BSTARs

70711.3 ASTARs

T YWETAZ13370 zeDs 141422.5 BSTARs
THETA=135.0 2Dz 282845.,0 BSTARs

TTUIHEYAVIYS 0 7ébe 424267,

THETA2135.0 ZeD= 565690.0 ASTARs

212,24 TRs ,606 8BO=

293,26  TRs
341,35 TRs

.8%54 gBo=
.544 BB0=
.53 8Bo0s
..550,00 TRx ,502 @B0=
697.%9" TR~ 459 gBo=
.438 BBO3

783,70 TRa 880
476 b0

828,38 TRs
.420 8B0*

843.57 TR=
858,45 TRz ,411 B8Oz
YR= ,410 RBO=

127,12 C0= 27.90 YC*CO0=_7.322 CReps

127.12 C0s 27,50 TCeCOs %.344 CReP3
127.12 C0= 27.80 YCeCOs 4.635 CRePs

127.12 CQ=
127,12 Cos

127,12 €02 27,50 TCeCO: 2.12

27,80 TCeCO=
27,80 _TCeCO=

00 _ 1= 2 ABR= 289.2 .;.

.00 1= 3 BBR: 343.9

«00 I= 4 8BRs 410.54

3.97 Repz .00 I= 3 8BRc 474,15
2.857 CRep= ,00 I=x 6 8BRz 613.94
} CRepPa .01 Ie 7 BBR= 755,77

127.12 C0= 27.%0 YCeCOs 1.823 CReps

127.12 CO=

27.50 _TCeCOs

.01 1= 8 BBR= 839,33

J CRepPs
1.6836 CReps

127.12 C0= 27.50 TCeCO=z 1.576 CRePa

<01 T="9 8BR="882.51
.02 1=210 BBR= 896.350
.06 (=211 BBRe 910,59
221 '=212 BBR: 912.11}

1.972 CRapsz

L 47 1213 BBR= 912,12
<82 1314 BBR: 912.12

TTIHETAR 138 0T 74De T07112,6 8STARS 0 TCeCO= 1.872 CRepa 1,30 I215 88R: 912,12
THETA=135.0 29Ds1060668.8 BSTARs 859.99 TRs .410 BBO= 127.12 COs 27,50 TCeCOs 1.372 CRepe 2.90 1316 BBR= 912.12
""""""" CURVES " TRYERSETY "AY Axs 1. 9719 AVE T T8Y880 . 7T T2
JHETA2120.0 2e0s  1000,0 BSTARe 121.81 TR ,783 BBO®* 155.03 COc 11.45 TCeCO: 5,718 CRePz .00 Iz i BBRc 243.13
=120.0 Zel= . TiRe 203, s, 0z 135,03 €O+ 11,45 TCeCOc 3.3560 CRepn .00 [= 2 BBRe 295,39
THETA2120.0 2eDs  3000.0 BSTARw 279,31 TR= .503 BBO* 155,03 CO= 11,45 TCeCOx 2.500 CReps .00 [x 3 BBR= 357,12

TUYRETRET20.0 260" AT T HSYARE ¥4S 01 YRa 45 BT

TN I AN YAt hE L VEY THaEE T

THETA2120.0 ZeDs 5000.1 BSTARs 383,71 TRs .448 BB03 155.03 CO0z 11,45 TCeCOn 1.746 CRePz .00 1= 5 BBRc 452,73

TTTHETAS LU Y e T V0U0 . L HSYANS 8%, 21 YRe L4TY BHIV (5% U3 T YL Y YCeT0% Y87 CRepa 0V Y& 6 UBRa 749768
THETAZ120.0 Z*Dx 20000.3 BSTARs 617,51 TRe ,370 880% 155.03 COs 11.4%5 TCeCO= -750 CReps .01 [= 7 BBR: 874,35

- ® . . . » . s, g= 155.03 TU= 11,45 YCeCO=z 821 CReP= .01 Tz B UBR= 9A#2.40
THETA®120.0 ZeDs 40000.3 BSTARs 1010.11 TR= .327 B8Oz 15%.03 COt 11,45 TCeCO: .348 CRepz  ,01 [z 9 BBR=21060.3%

T YRETATIZ0V0T29DE 000U, 7 BSYARE THU8 {1 YR IE HRUE i85 0 U0w L1 45 Tt TSI CREPE TV a1 BBR=L095TIN T
JTHETA=120.0 ZeDs 100001.3 BSTARs 1091.77 TR= ,300 8B0= 155.03 CO0= 11,4% TCeCO02 ,468 CRepz ,06 fs11 8BR=1138.29
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S YHETAE 12007 ZVDF 200002 5 AS YART TAUBTOY T YRE 296 ABYE TISS TS TOT YL AN T THEDTCRPETT20 1212 BRETI4400
THETAs120.0 Z*D= 300003.9 BSTARs 1098.29 TRx .296 BB0= 155.03 C0= 11,45 TCeCO: .460 CRepz .45 1213 BBR=1144.20
YRETK=130.0 20 4D0005.2 85TARs 1098.30 TR= ,296 ABO: 155.03 CO= 11.45 YCeCO: 459 CRep= .79 1214 BBR=1144.21

__________ CURVES [NTERSECT AT Axs .45950 Ay=  302827.90846

T THEYAE105.0 2e0s STy -7 BSTARs 115,00 TR= .B08 6B0® 225.13 Cd= 7.81 TCeCO= 4. 785 CRep3 .00 1s 1 BBR= 296.90
Y“ET!'105-Q-ZED:-“.k°35:§_£51‘12“-212337_1“1_595Z-ﬁeﬁi_h2?5¢}}_F05“_J:A}"TF:§Qi_izgéiﬂcﬂ'P‘ .00 's 2 BBRz 374.96

-t HETAS (05 0 7e0e T 1S53, 0 BSTARS 380, 2% YRT L 539 BB0E 555 173 €05 Y, 89 YCeC€0= 2.098 CR#Pz 00 [= 3 BBH= 451,51
THETAZ105.0 ZeDs  2070,6 BSTARs_ 430,67 TRs ,402 BBO= 225,13 C0= 7.81 TCeCO= 1.332 CRepz .00 [s 4 ABRz 830,06

TTTUIHETARLOBIY 26 2GEE. 3 BSTARS 589784 TRY L3¥6 BB0Z T225.13 CO=. 7,81 TCeCO= TYIBTERAEETTV00 TS BBRzT 813,24
THETAs105.0 ZeDs  5176.3 BSTARs 902,22 TRs .230 BBO® 225.13 GO0 7.8% TCeCOz .425 CRePz .00 ta 6 BBR= 954.09

—VWETA=T85 0 z+Ds  10353.0 BSTARs 1261.37 TRs ,202 AB0s 225.13 C0= 7.81 .00 (s J BBR=13N6.30
THETAc109.0 ZeDe 9.5 BSTARs 1384.41 TRs .177 BBO= 225.13 co= 7,81 1C .01 Iz 8 BBRz1424.130

== YRET A {050 203 20706, T BSTARS {821 8Y YR .10 BA0S T 225.13 CD= 7,81 01 U=V BBNZT857758

. FﬁEIﬁ:1Q’;9.Z:":.mz?BGE:Q.ESI!"3419§9L9°.I““.-}‘!.890’“ 225.13 C0= 7,81 .._+D2 1210 BBR=1671,21
TRETAS108.0 290% "$1765.1 BSTARe 192708 TRe 119 8B0=  225.13 (0= 7.81 L 06 111 BBR=1953.77
THETAs105.0 ZeNs 103530.3 PSTAR: 1982.98 TRz .107 BBO= 225.13 CO0= 7.81 TCeCO2 .094 CRep= ,20 1312 BBR=22007.14

e CURVES INTERSECT AT Aya’ TTTUL0289  Avs 67751.36679 - smmmmme e mmmmmmmemmmE

__ THETAs100.0 2¢0e  347,2 8STARs 135.49 TRz ,B819 8A0= 275.02 €0= 7,25 TCeCOw 4.528 CRep= .00 Iz 1 BBR= 360.79
TRETAT100. 0 Z#D= 694 5 ASTARS 559.88 TRs .744 8B0F  275.02 CO= 7,23 1CeC0s 3.193 CReP= 700 I= 2 BBRz 464,42

__THETA3100.0 ZeDs  1041.7 GSTARs 381,67 TRz .606 RBOa 275.02 CO0= 7,25 TCeCOe 2.20%5 Ci 1= 3 BBR= 548,44
‘THETA8100.0 Z¢De 1389.0 8STARs 494,49 TR= .480 BB0: 275.012 0= 7.25 TCeCO03 1.853 C 1o € BBR: 616.54
THETA=100.0 ZeNs  1736.2 BSTARs . 537.31 TR=_.394 8802 275.02 C0= 7.25 [CeC0= 1.129.CRsP=___.N0_.12_5 BBAR= 695.59 ..
THETA=100.0 ZeOs  3472.4 BSTARs 999,453 TRz .150 8BO= 275.72 C0= 7.25 TCeCO= 12868 CRepz .00 lz 6 BBR=104D0.73
TMETA=100.0 ZeDs _ 6944,9 ASTARe 1330.14 JR= ,113 BBOQ= 275,02 GQ= 7,25 YCeC0z 166 CReps 00 (s 7 BAR=1364.30
THETA100.0 Z¢0s 10417.3 ASTARs 1472.88 TR= .098 8B0= 275.02 C0= 7,25 TCeCO:= .131 CRepz ,01 !z B8 BBR=1499.32

 THETA2100.0 Z+Dw 13889,8 3STARe 1579.14 TR:= ,086 BBO: 275.92 CQ: 7.25 TCeCO0= . ..107 CRep=__ .01 l=_9 _BAR=1602.31 . __
THETA2100.0 ZeNs 17362.2 BSTARs 1698.15 TR= .078 AB0= 275.72 CO0= 7,25 TCeCO= .091 CRepP= ,02 (=10 BBR=1719.44

 THETA2100.0 ZeD= 34724.4 BSTARs 2126.39 TR= 055 BB0= 275.012 CO= 7.25 1CeCO0= .051 CRep=. _.06..1=11 BBR=2141.58...
CURVES INTERSECT AT Axs L05447 AY= 33362.05398
THETA= 95.0, Z#0= 174,2 BSTARs. 128,69 TRz .826 BBO= 510.75 C0=  3.45 TCeCO= 2.640 CRep=_ 00 12 1 BBRz 549.95
THETAz 95.0 2¢0s 348.4 BSTARs 246,27 TR= ,746 8R0S 51n.25 CO= 3,45 TCeCO= 2.093 CRePz .00 1= 2 BBR= 627.10

__IHETA= 95.0 220 522,46 GSTARe  383.85 TR= 662 RBO: 510,25 CQ= 3,45 TCeCOs 1,660 CReps ,00 l= 3 BBR= 701.72
THETAE 95.0 ZeDs 696.8 BSTARs 481.43 TRe ,616 880= 510.25 0= 3,45 TCeCO= $.362 CReps .00 1= & BBR= 795.78
THETAs 93.0 ZeDs 871,0 ASTARs 599,01 TR= .517 RBO= 510.75 C0= 3,45 TCeCO= 1.054 LRepP2 2.5 8BR=_862.76.____
THETAZ 98.p 2zeDs  1741,9 3STARs ©046.52 TR= ,175 880 510.25 CO=  3.45 TCeCO= .297 6 BBR=1035.98
THETAs 95.0 ZeDo  3483.8 8STARs 1333.85 TR= .027 AR02 510.25 C0:  3.45 1CeCO= .034 CRepz .00 12 7 BAR=13¢7.38
THETAn 98.0 ZsDs  5225.8 9STARs 1550.40 TRz ,017 RBOz 510.25 C0=  3.45 TCeCO= .020 CRed=  ,01 I= 8 BBRa1559.22
THETA: 08.0 2eDs _ 8967.7 RSTARs 1708,91 YRs .016 ABO= 510.75 CO=_ 3,45 TCeCO: .016 CRepz .04 ta 9 BBRe1747.11
THETAs 95.0 2e0¢ B8700.6 OSTAR: 1886,59 TR= ,015 ABO= 510.25 CO= 3.45 TCeCO= 014 CRep= ,02 1210 BBR=1894.13

CURVES [INTERSECT AT Axs .01478 Ay 8037.55352 . L . . L e
s YU THOGF PATH OF T§TGHT WiT 4 RESPECT To SUN 1S n pegRees T T
ZENITH OF PATH OF SIGWT = 180 DISTANCE VO TARGET AXIS = 9 ALT{TUDE = 605880 CONTRAST IS POSITVIVE
'iENifH'br.ﬁi?ﬁ'6?'§|cd?"&"{33'"bf§YiiEE'ro'?inbsr'Axls s Fna00% TALTTTUDE =T 761154 CONTRAST 15 POSITIVE
ZENITH_OF PATH OF SIGHT o 150 DISTANCE TO TARGET AXIS = 4R0383 ALTITUDE = 832310 CONTRAST 15 PISITVIVE

""" FENTTH OF BaTH OF STGWT & 135 "DISTANCE 7O TARGET Axis = 767540 ALTTTUDE = 767589 TCONTRAST TS PISTTIVE

____ZENITH OF PATH OF SIGWT = 120 DISTANCE TO TARGET AXIS = 524476 ALTITUDE = 302828 CONTRAST 15 POSITIVE

""" SENTTR OF PATH OF STGHT #7105 DISTANGE 70 TARGET ix1§ = 252821 ALTITUBE & "87754  CONTRAST TS BOSITIVE

ZENITH OF PATH OF SIGHT = 100 DISTANCE 7O TARGET AXIS 2 189209 ALTITUDE = 33362 CONTRAST 1§ PISITIVE
ety ENITHTOF BATH OF SIGHT = 99 DISTANCE 70 TARGET AX!S = 91908 ALTITUDE = R038 CONTRAST 18 BISTTIVE 7
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AZIMUTH OF PATH OF SIGHT A1TH RESPECT TO SUN IS 45 DEGREES _ .
THETA=180.0 Z#D=  2000.0 BSTARs 131,71 TR= ,762 BB0= 197.A0 CO= 4,95 TCeCODz 2.639 CReRz ,00 [z 1 B8BR= 282.42
THETAz180.0 Z*ls  4000.0 9STARs 220,81 TR= .646 RBO= 197.R0 CO0= 4,95 TC#CO= §.813 CRepz _,00 (= 2 BBR= 348.%5
THETA=180.0 2*D=  6000.0 ASTAR= 273,01 TR= ,630 RB0= 197.80 CO= 4,95 TCeCO= 1,551 CRepz ,00 1z 3 BBR= 307.58
THETAZ180.0 2Z#D=  B000.0 BSTARs 318,01 TR= ,623 RAO= 197,80 0= 4,95 TCeC0z 3.382 CRePz ,00 I= 4 8BR:=_441.73
THETA=180.0 Z*D= 10000.0 BSTARs 340,31 TR= .614 RBN= 197.80 CO0= 4.95 TCeCO0=z 1.247 CRepP= 00 12 5 BBR= 4R1.74
THETA=180.0 2#NDz 20000.0 8STARa 553.81 TR= ,580 RBN= 197.80 COs 4,95 TCeCO: .B849 CReP= ,00 Iz 6 BBRz_ 6sR.33 ____
THETA=180.0 2¢0= 40000.0 BSTARs 846,31 TR= ,543 880= 197,80 CO= 4,95 TCeCO= .557 CRePz ,00 Iz 7 BBR= 953.46

_ THETA=180.0 2ZeD= 60000.0 STARs__965.11 TR= ,528 BB02 197.80 CO= 4,95 TCeC0:z_ . 483 CReps ,01 (= 8 BBR=1069.%1
THETA=180.0 ZeN= 80000.0 BSTAR®s 980,76 TRz ,522 BB0= 197.80 C0= 4,95 TCeC L472 CRebs 01 1= 9 BBRz1083.59
THETA£180.0 2+Dz 100000.0 RSTAR= 997,97 TR= .519 BB0O= 197,80 CO0= 4,95 TCeCO= ,466 CReP3 ,02 (210_BBR=1090.70 . _
THETA=180.0 ZeD= 200000.0 BSTARs 995,77 TRs .516 BB0= 197.80 CO0= 4,95 TCeCO= ,460 CReps ,06 =11 BBR=1097.30
THETA=180.0 ZeD= 400000.0 BSTARz _996.0% TR= ,516 RB0= 197.80 C0= 4,95 TCeCO: ,460 CRePs _,20 (=12 BBR=1008.12 ___
THETAz180.0 ZeN= 600000.0 BSTARs 996,05 TRz ,516 RBO= 197.A0 CO= 4,9% TCeCO0z .460 CReP= ,45 (=213 BBR=1098.17

_._THETA=180.0_Z¢Dz 800000.0 ASTARz 996.05 TRz .516 BAN: 197.80 CO= 4,95 TCeCO= .460 CReP= ,79 1314 BBR=1098.17

- ""CURVES INTERSECT AT Axs T.45990 Avys  60%879,.558°3
THETA2165.0 Z*NDe  1931.8 BSTARs 149,74 TRz .756 9B0= 131.87 CO0= 9,09 TCeCO= 3.634 CRePs .00 [z 1 BBR= 249.30
THETA:165.0 Z#NDs  3863.6 BSTAR® 245,64 TRe ,4640 BA0= 131.87 c0= 9.00 TCeCO= 2.324 CRepz= .00 I= 2 BBR= 329.99
THETAz165.0 Z#D:  5795,4 ASTARs 298,11 TR:= ,622 BBO= 131.87 C0= 9,09 TCeCO: 1.962 CReps ,00 [= 3 BBR:= 380.19
THETA=165.0 2¢Dt 77272 BSTARz J40.02 TR¥ 1415 RBO= 131.87 CO0= 9,00 TCeCN=z Y.751 TRed3 ™ [00 ra 4 BOAz 47178
THETA=165.0 Z*Ds  9659.0 BSTARs 381,50 TR= ,607 gB0= 131.R7 0= 9,09 TCeCO= 1.976 CR#+pz ,00 iz 5 BBR= 461.49

T THETA=165.0726D% T19318.07 ASTARE "HW 13 TRE 572 HH0E  131.87 CHE 9,00 VYEeCOHE {136 TRepr 00 1= 6 BBW= 8357
THETA=165.0 Z*N= 38636.1 BSTARs 755,61 TR= ,535 RB0= 131.R7 C0= 9,09 TCeCO= .776 CRepa ,01 Iz 7 BBR= B826.14

T YHEYA=189.0 ZeD®= 57954.1 BSTARs 831,01 VR= .520 AB0= 131.RA7 0= 9,09 TCeC0= .677 CReps ,01 fa B BBR= 919.53
THETA=z165.0 Z#Ns 77272.2 BSTARs 859,99 TR= ,513 AB0= 131.87 C0= 9,09 TC«CO0s ,656 CRsP= ,01 iz 9 BBR= 937.54
“YTHETA=165.0 2+0x 98590.2 85TARs  B77.28 TR= .%10 AR0= 131.87 CO0= 9,9 TCeCO=z ~.647 CRep= 02 T=10 B8Rz 944.46
THETA=165.0 Z¢Nz 193180,5 BSTAR: 894,87 TR= .506 8R0= 131.97 C0= 9,09 TCeCO= ,638 CRepz ,06 1211 8BR: 951.44
THETA=165.0 Z#Dc 388360,V BSTARs T7895.19 THs .906 RAN= 131.97 0= 9,09 YCeCO= ~ .37 CReFE 21 15127 BOAR=91.5¢
THETA=165.0 ZeD: 579541.4 8STAR= 895,19 TRz .506 BBO= 131.57 C0= 9,09 TCeCO= .637 CRwP= .46 !=13 BBR= 951.%4

T YHETA={&5.0 Z*N:z 772721.9 BSTARs @8%5,19 TRz 506 BB0= 131.87 0= 9,09 TCeC0= .637 CR+p= ,81 1=14 BBR= 961,74

______ CURVES (NTERSECT_AT axs 463743 __AY=  678054.57579

TTTYRETA=150700 79D T 173201 BSTARs 156,52 TR= .761 RB0F 119.99 C0= 8,41 TC#CO= 3. 098 CRepz .00 j= 1 BBR= 247.87
THETA£150.0 ZeN=s  3464.1 ASTARs_ 261,30 TR= ,627 BBO= 119.99 C0= 8,41 TCeCO0= 1,879 CRspz _,00 Iz 2 BBR: 336.35

T THETAZ150.0 Z#D= 196,27 85TARs 316,32 TR= ,59978B0= 119.99 C0= 8,41 TC+CO0= 1.556 CrRePa .00 (= 3 BBWN= 386.19
THETAZ150.0 ZeN=z  6928,2 B8STARs 344,04 TRz ,592 BB0= 119.99 CO0= B,41 TCeCO:= 1.439 CRsP= ,00 I= 4 BBRc 415.10
‘THETA=150.0 ZeDs  8660.3 BSTARs 404,24 TRz ,586 BBN= 119.99 CO0= 8,41 TCeCO= 1.245 CReP:z 00 [=x 5 BBR= 474.52
THETA=150.0 ZeDz 17320.6 BSTARs 534,35 TR: ,548 ABO= 119.99 GOz 8,41 TCeCOz .921 CRePs .00 iz 6 BBR= 600.12
THETA=150.0 Z*Ds 34641,2 BSTARs 745,18 TRz .500 B8B07 119.59 C0= 8,41 TCeCO0= ,&37 CRevs .01 1z 7 BBR= 806.77
THETA2150.0 ZeD= 51961,8 RSTARs 849.97 TR= .494 RAO= 119.99 C0=" 8,41 TCeCO= .545 CReP= ,01 I3 B BBR= 908,30
THETA=150.0 Z*D= 69282.4 ASTARs 883,20 TR= .483 880> 119,99 C0z B.41 TCeCO= .818 CRepz 01 12 9 BBRz 941,17
THETA=150.0 Z*D= 86603.0 BSTARs 891.84 TRz .479 ABO= 119,99 CO0= 8,49 TCeCN= .509 CRep=z .02 [210 BBR= 949,30
THETA=150.0 ZeNs 173206.0 BSTARs 902.17 TR: ,474 BBO= 119.99 CO= 8,41 TCeCO= .498 CRepz ,06 fx11 BBR: 959,35
THETA=150.0 ZeDs 346411,9 9STARs 902,78 TR= ,474 B8B0= 119.99 CO0= B8.41 TCeCO= .498 CReP= ,21 [312 BOR= 959.42

TTTHETAZ150.0 2008 B19617.9 9STARs 907,78 TR: ,474 BB0= 119.99 CO= 8,41 TC#C0= .498 CReP= ,46 1213 BBR= 959.52
THETAZ150.0 ZeNz 692823.8 9STAR: 902,78 TR= ,474 RBO= 119.99 C0= B,.41 TCeCO= .498 CRePz ,81 [=z14 BBR= 959.42

CURVES INTERSECT AT Axs . 49790 AY=  S39B855.72945
THETA=133.0 2eDs  1414,2 BSTARs 140.68 TR= ,757 BBO= 115,74 C0= B.48 TCeCO= 3.247 CReps .00 Iz 1 BBR: 227,38
THETAZ135.0 Zenz  2828.5 ASTARs 236.10 TRz ,606 RB0= 115,74 0= 8,48 TCeCO0= 1.936 CRePz .00 'z 2 8BR= 305.91
THETA=135.0 ZeNs  4242.7 8STARa. _307.58 TRs...554.880°c 115.24 Q= B.48 ICeCO0=.1.4A3 CReps___.00..[2_3 BARx _321.58_____
THETA2135.0 ZeNs  5656.9 B8STARs 383,85 TRz ,544 BBO= 115.74 C0z 8,48 TCeCOz 1.248 CRepP= .00 [= 4 BBR:z 426.57
THETA=135.0 ZeDs _ 7071,1 8STARs 410,96 TR= ,539 BBQ= 115,24 CO0= 8,48 TCeCO= 1,113 CReP=_ .00 (= 5 BBR= 473.93
THETA=135.0 ZeN= 14142,3 BSTARs 546,14 TRc .502 BBO= 115.74 C0= 8.48 TCeCO= .812 CRepz ,0D0 (= 6 BBR= 603.93
THETA2135,0 ZeD= .28284,5. ASTARs _733.87 JR= ,459 PB0= 115.24 CQ=__B.48 ICeCO0=_ .571 CRep=z__ .01 Iz 7 BBRB= 786.80 ____
THETA=135.0 ZeD: 42426.8 ASTARs 843,92 TRz .438 BRO= 115.74 C0= 8,48 TCeCO: .478 CRePz ,01 [z 8 BBR:= 894.15
THETA=135.0 Z+*Dz 56569,0 BSTARs. 900.92 TRz ,426 80 115.24 CQ= 8,408 . 1CeC0=__.438 CRep= __,01 12 9 B8OR=_949.39
THETA=135.0 2eNs 70711.3 BSTARs 018,92 TRs .420 880> 115.74 C0z= 8,48 TCeCOz ,424 CRepPz ,02 1210 8BR= 967.27

__IHETA=135.0 ZeD=_1414 = 2 115,24 €0z 8,48 TCeCO: *P2 z z 3
THETA=135.0 Z«Dz 282845.0 ASTARs 936.81 TRz .410 BR0= 115.24 (0= 8.48 TCeCO= .407 CRePz ,21{ 1z32 BBR= 9Aa4.n7
THETA=135.0 Z#D= 424267,5 8STARx _936.82 TR= ,410 880= 115.24 C0Q=_ 8,48 TCeCO=___. 407 CReP=z___,45 1213 BAR=_984.08

CURVES [INTERSECT AT Axs 40744 AY2 3508417.91871
THETA=120.0 Z*Dx  1000.0 BSYARs 126,31 TRz ,783 8B0= 124.74 CO=_ 7,90 TCeCO=z 3.448 CRep= ,00 )z 1 BBR=z 223,34
THETA=120.0 ZeD=  2000.0 8STARs 230.71 TRz ,593 §B0= 174,74 C0= 7.90 TCeCO= 1.918 CRePz ,00 {3 2 BBRz 3n4.44
THETA5120.0 Z+D=  3000.0_ASTARs _309.0% TR= .503 RAO= 174,74 CO0= 7,90 TGeCO= 3,335 CRep=_,00 =z 3 8BRx 371.78
THETA=120.0 Z*Ns 4000.1 ASTARs 383,01 TRz ,464 RABN= 124.74 C0= 7.9n TCeCO= 1.080 CRePs ,00 Iz 4 BBR: 420.49
_THETA=120.0 2*D=__ 5000.1 BSTARs 410,71 TRs .445 BBO= 124.74 €0z 7.9n TCeCO0s .941 CRepz .00 Iz 3 BBR:= 446.34
THETA=120.0 Z*D= 10000.,1 B8STARs 621.31 TRs .417 RBO= 174.74 C0z 7,90 TCeCO=z .611 CRePz ,00 l= 6 BBRs 673.33
THETA=120,0 Ze¢Ds 20000.3 ASTARs _ 781,52 TRs ,370 880= _124.74 CO0=__7.90 TCeCO= 441 CRepz__ .01 I= 7 BBR= B27.54
THETA=120.0 2+Ds 30000.4 BSTARs 029.11 TRz ,344 RBN= 124,74 CO= 7,90 TCeCOz .349 CRep=z ,0f 1= 8 BBR= 971.99
_THETA=120.0_ Z#D=_ 40000,5 BSTARs_1028.11 TRz ,327 RBO= _174.74 CO= 7,90 TCeCOs _.302 CRepc .01 1= 9 BBRz1068.34
THETA2120.0 ZeD= S0000.7 9STARs {082,114 TRz . 316 9B0= "124.74 C0= 7,90 TCeCO= .278 CReps .02 1210 BOR=1121.359
THETA=120.0 Z#Dx 100001,3 BSTARs 1137,56 TR= ,300 BBO= 124.74 COz 7,90 YCeCOx .252 CRePsz .06 (=11 BBR=13174.96
THETA=120.0 Z«D= 200002.6 BSTARs 1144,13 TRz ,296 BBN= 124,74 C0= 7,90 TCeCO= .247 CRepPz .20 1312 BBR=1181.08
THETA=120.0_Z*N: 300003,9 BSTARs 1144.36 TRr ,296 880= 124.74 G0= __7.90 TCeCO= 247 CRepx_ .45 1513 BBR=1181.30

100



http://�_2_9.6_.8B0

URVES TNTERSECT AT Axs V24730 TAavs 217591.733%1
 THETA=105.0 ZeDs _517.7 8STARs _131.78 TR= .808 RB0® 179 98 0= %,37 TCeCO= 2.816 CReez .00 Iz 1 8BR= 277.12
THETA=2108.0 Z#Ds  "1035.3 8STARs 251,01 TR= .687 BBO= 28,37 TCeCO= 1.772 CRePz .00 I= 2 BBRz 374.58
_ THETA=105.0 ZeUs_  1533.0 BSYAR: 350,74 TR: .539 RA0: 17?_ﬁ8 C0z .37 TCsCO= 1.3163 CRep= .00 Iz 3 BBR= 447.49
THETASL0%.0 ZeD2  2070.6 B5TARs 447,36 TRz .402 880 179,98 C0= 5.37 TCeLO= .747 CRap: .00 iz & BBR: 519.42
_IMETAs109.0 2eDs  2588.3 §STARs 524,70 TR= .326 @8D: 179.98 (0= 5,37 TCeCO: .540 CReps 00 I= 5 8BR= 583.38
THETA=105.0 2éDs 5176.5 DSTARs 792.58 TR= .230 8B0%* 179.98 C0= 5.37 TCeCAz .267 CRePz .00 Tz 6 8BR: 834.05
__THETA2105.0 ZeNz 10353.0 BSTARs 1012,33 IRs 8,37 1CeCO=_ 186 _CRepz__ .00 l= 7 BBR=1048.87
THETA=2105.0 Z#Ds 15529,% 8STARs 1181,22 TRs S %7 TCeCOs 141 CReps .01 1= 8§ BBRZ1213.12
THETA2105.0 ZeDs 20706.1 GSTARs 1354.45 TR= ,160 BBO= 179.98 C0= 5.37 TCeCOc 112 CRepz .01 [2 9 BAR=1383.18
THETA=105.0 2eNu  25882.6 BSTARs 1498.76 TR: .148 BB0= 179.98 CO= 5.37 TCeCOz 003 CRep= .02 i=10 BBR=1925.7%2
THETAx105,0 7eDa 51765.1 ASTARs 1858,23 TRe ,119 BA0z 179.98 C0= 5.37 TCeCO= .061 CRepz .06 1211 BBR=1879.39
—TRETA:108.0 ZeNs 103530.3 BSTARe 1928.46 TRs .107 BA0F 179,98 CO= 5,37 TCeCOz 053 CReP= .20 1212 BBR=1947.77
s CURVES INTERSECT AT Axe . .06086 AY= 52889.04994 } .
~—YHETASIBU.D260% - 347.2 ASTARW ~ 12331 TRs By BBAZ ~FI9 AR COT 4,45 TCeCNE 2.67% CRep= .00 (s 1 BBR= Ii1.32
. THETA3100.0 ZeOe 694.5 BSTARs 235,50 TR= .744 8802 279.88 CO= 4.43 TCeCO0= 1.862 CRepz
THETA=100.0 Ze0=  1041.7 S8STARs 346,72 TRa .606 BB0= 279.A8 (0= 4,43 TCeCO:= 1.269 CRep=
THETA2100.0 2eDe  1389.0 ASTARz 450,79 TRc ,480 8802 229.88 CO= 4,43 TCeCOz .B871 CRep= .00 iz 4 BBR= 541,17
" THETAR100 0 ZeDs  1736.2 BSTARs 5834.86 TRz .394 ABN: 220.R8 CO= 4,43 TC+C0= 671 CReP= L0071z 5 B0R=6a%. 16
___THETA2100.0 ZeN=  3472.4_BSTARs 876,24 TRs 150 ABO0=  279.48_f0= 4.43 1c-qo= .168 CRep:  ,00 1= 6 3BR= 910.74
T TYWETA5100.0 ZeD®  6944.9 BSTARs 1196.63 TRz ,113 8B80= 229.88 0= 4.43 TCeC0s  .094 CRepz .00 I= 7 BBR=1222.47
__THETAS100.0 Z#0s 10417.3 BSTARs 1352.13 TRs 098 8802 229.88 [0z 4,43 TCeCO= .073 CReP= .01 T2 8 BBR=1374.73
THETA2100.0 ZeDs 13889.8 BSTARs 1427.13 TR: .086 880 279.88 (0= 4.4% TCeCOz .061 CRem= 01 I's 9 BBR=1446.92
THETA=100.0 Z+D= 17362.2 ASTARs 1319,14 TR= 078 BB0= 279.A8 (0= 4.43 TCeCO=2 .052 CRep=  ,02 [230 BBR=153/.10
THETA=100.0 2¢D= 34774.4 QSTARs 1BR3.89 TRz ,055 BA0= 279.88 C0= 4.43 TCeCO= 030 CRep= .06 !311 BBR=1896.38
CURVES INTERSECT AT Axs .03947  AY= 26985.09406 .
THETAz 95.0 ZeD= 174.2 RSTAR: 113.01 TR= .B26 ABO= 326,11 (0= 2,83 TCeCOz 1.990 CRep= L00 1= 1 BBR:= 382.25
__THETAz 95.0 Z%0z 348.4 BSTART 214,92 TRz .746 B8O _326.11 (0 _?2.8% TCeCO= 1,500 CReps (00 (= 2 3BR= 458.1%
THETAS 95,0 2#0s 522.6 BSTARs 316.82 TRs .662 RAQ= 326,11 C0: 2,83 TCsCO= 1.145 CRer= .00 (s 3 8BR= 532.76
THETA= 95.0 Z#De 696.8 BSTARs 418,72 TR= .616 BBO= 326.11 C0= 2.3 TCeCO= .916 Chkee= 00 lx 4 jgﬁE‘GAQ-ﬁl_“
THETAs 95.0 7eDs 871.0 3STARe $20.62 TRz .517 RBN= 326.11 (0= 2,R3 TCeCO0= .891 CRees “L00 1= 3 BBR= 689.
THETA= 95.0 2%D=  1741.9 BSTAR= 805,78 TR= .375 8A0s 326.11 (D= 2,83 TCeCO= .187 CRepx .00 1= 6 BBR:z_BA2. wg_“_
THETAs 98.0 ZeN=  3483.8 BSTAR 1134,%7 TR= 027 ABO= 326,11 0= 2,83 TCeCO= .021 CRepz .0 (2 7 BBRZT143.172
__THETAs 98.0 ZeDs _5225,8 ASTARx 1340.49 TRz .017 BBO=_ 326.11 C0=_ 2,83 JCeCO= .012 CRePz .01 i 8 BBR=1346.13
THETAs 95.p Zé0x ~ 6967.7 BSTAR+ 1485.07 TR= 016 BA0: 32A.11 (0= 2.A3 TCeCO= .01D CReP= .01 I= 9 BBR=1490,32
CURVES INTERSECT AT Axs .01044 AYs 65N06.93054 e e em———m———emm e
AZIMUTH OF PATH 9F SIGHAT WIT4 RESPECT TO SUN 1S 45 NFGRFES T Tt T T
___ZENITH_OF _PaT4 _OF SIGHT = 180 DISTANCE TO TARGET AX1S = 0 ALTITUDF = 605880 CONTRAST IS POSITIVE
“FENITH OF "PATH OF SIGHT 2 185  DISTANCE TO TARGET AXiS = 181733 TALTITUDF = 678055 CONTRAST 15 PISITIVE
__ZENITH OF PATH OF SIGWT 3 150 DISTANCE T0O TARGET AXIS = 7311662 ALTITUDF = 539856 CONTRAST 14 POISITIVE
ZENTTH GF PATH OF STGWT = 135 "HISTANCE 7O TARGET AXIS = 198393 ALTITUDE = 398418 CNNVTRAST 1S PISITIVE
___ZENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGET AXIS = 376853 __ALTITUDE = 217592 CONTRAST IS POSIVIVE
“ JENITH GF PATH OF STGWT = 165 "DISTAVCE 7O TARGET AXIS 3 197360 ALTITUDE = ~ §7889 CONTRAST IS PISITIVE
JENITH OF PATH OF SIGHY = 100 DISTANCE VO TARGET AX[S = 153043 ALTITUDE = 26985 CONTRAST IS PISITIVE
JENITH OF PATH OF SIGHT = 95 'DISTANCE TO TARGET AxIs = 74406 ALTITUDE = 6507 CONTRAST IS RISTTIVE 77
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AZIMUTH OF PATH OF S1GWT AITH.RESPECT 10 SUN 1S 90 DEGREES . e
THETAE180. 0 Z*Ns 2000.0 BSTARs 131,71 TR= .762 RBO2 197,80 (0= 4.95 TCeCO= 2.639 CReP= .00 ic | BBR: 282.42
. THETA2180.0 Z*"z __4000,0 8STARs 220,81 JRx ,646 AB0= 197,80 C0=_ 4,95 TCeCO= 1,843 CReps ,00 1= 2 BBR=z 348,45
THETA=1A0.0 2¢D= 6000,0 ASTARs 273,01 TRs .630 AB0= 197,80 CO0= 4.95 TCeCO= 1.551 CReP= ,00 Iz 3 BBR= 39/.58
THETA=180.0 ZeD= 8000.0 8STARs 318.01 TRz ,623 880= 197.80 CQ=._ 4.95 ICeC0= 1.382 CReP=_ ,00 1= ¢ 30R= 441.33 ____
THETA=180.0 Z*D= 10000.0 BSTARs 380,31 TRz .614 RBO= 197.80 CO0= 4,95 TCeCO=z 1,247 CRePx ,00 I3 5 BBR:= 481,74
THETA=180,0 Z*D= 20000.0 ASTAR® 533.81 TRz ,580 BA0= 197.80 CQ= 4,95 YCeCO= .849 CReP= __,00 1= 6 BBR=z_#68,33
THETA2180.0 ZeUD= 40000,0 BSTAR: 46,31 TR: .543 980® 197.80 C0=z 4,95 TCeCO= .557 CRePx ,00 12 7 BBR=z 953,46
— JHEIA=z180.0_Z+Dz _60000.0 8STYARs 085,11 TRs ,%528 8802 .192.80 (0a 4.95 YCeCDs *pz s
THETA=z180.0 Z*D= 80000.0 BSTARs 990,26 TRe ,522 AR0= 197.80 CO0= 4,95 TCeCOz .472 CReP=z ,01 12z 9 BBRz10R83.39
THETA2180.0 ZeDs 100000.0 RSTAR 9487.92 TR= .519 880= 197.80 CQ0=_.4.9% TCeCOr _.466 CRep3 .02 ]210 3BR=1090.70_____
THETA=180.0 Z*D= 200000.0 BSTARs 99%,77 TRs ,516 AB0= 107,80 CO= 4.05 TCeCO= .460 CRepPz ,06 1311 BBR=109/7.90
THETA=180.0 ZeN= 400000.,0 BSTARs 996.05 TR= ,516 AB0O* 197.80 (0= _4.,95 TCeCO= 460 CRepP= .20 lz12 BAR=1098,32 ____
THETA=180.0 Z#D= 600000.0 ASTARs 996,05 TRz ,516 BBN= 197.A0 CO0z 4,9% TCsCOz .460 CRePz ,45 1213 BBR=1008.17
_THETA=180.,0 Z+D= 500000.0 ASYARs  _996.05 IRs ,516 BAG= 197.80 C0= 4,95 TCeCO=z _.460 CRep= .79 [=14 BBR=1098,17

CURVES INTERSECT AT ayxs 45990 AY: 605879.55823

__JHETA=165.0 7¢D=  1931.8 BSTARs__131.12 TR= ,756 B8O _187.11 CO=_ 4,40 TCeCOz 2.282 CRep= .00 [= 1 BBR= 272.46
THETA=2165.0 ZeNs  3863.6 BSTARe 220,03 TRs ,640 ABO® 1A7.11 (0= 4,40 TCeCOs 1.549 CReps .00 lz 2 BBR= 339.72
THETA=165.0 Z*Da 5795,4 BSTARs 270,21 TRz ,622 ABOz 3A7.11 _0Q=__ 4,40 TC+CO= 1,324 CRepz  ,00 12 3 BBRz 386,47
THETAS165.0 ZeN=  7727.2 @STARe 319.65 TRs ,615 BBO= 187,11 C0= 4,40 TCeCO= 1.164 CReP3 .00 Iz 4 BBR:= 434.76
THETA=165.0 ZeDx  9659.0 BSTARs_ 339.%9 TR= 607 RBO: 387.13 C0=__4,40 TCeCO: 3.055 CRepP=z .00 [z 5 BAR: 473.09
THETA=165.0 ZeD= 19318.0 BSTAR® 522,27 TRs 572 gRO: $R7.11 0= 4,40 TCeCOx 748 CRepz ,00 Iz 6 BBR= 629,76

_ THETAz165.0 ZeDs _ 38636,1 BSTARs_ 774,84 TRs ,53%5 RBO= _ 487,11 CO: 4,40 TCeCO= %03 CRepsz 03 Iz 7 BOR: 874,31
THETA2165.0 2¢0s 57954.1 ASTARs B31,78 TRz ,520 BBO= 187.11 COs 4,40 TCeCOx .437 CRemrz ,04 Iz 8 BBR= 979.10
THETA3165.Q Z#Dz 77272.2 BSTARs 901,93 TR= BROT  187.11 Q= _ 4,40 TC+CO= __.47?3 CRepe 01 |z 9 8BR:= 997,33
THETA=165.0 ZeN= 96590,2 ASTARs 009,44 TR= BB0= 187.11 COt 4,40 TC+COz .417 CRePs ,02 I=210 8BR=1004.%3
THETA3165.0 Z*0s 193180.5 ASTARs 917,37 TRs BR0® 187.131 CQs 4,40 _TCeCO= _.412 CReps 06 =11 BBR=1012,11
THETAZ165.0 ZeOz 386360.9 OSTARs 917.70 TRz .506 8802 187.11 CQz 4,40 TCeCOs .411 CReP: ,20 (212 BRR=1012.42

_ THETA=165.0 ZeD= 579541.4 9STARs 917,70 TRe .50 BBO= 187.11 CQO= 4,40 TCeCOD= .411 CRePr .45 1s13 BBR=1012.42

CURVES INTERSECT AT Axs T V81135 AY:  549324.41%15

THETA=150.0 ZeDx  1732.1 BSTARe 132,65 TRz 761 ABO* 184,73 COr 4.11 TCeCOz 2,136 CReps .00 !z 1 BBR: 273.29

THETAZ190.0 Z*De  3464.1 BSTARs 236.85 TRz .627 ABU= 184./3 CO= 4,11 TCeC0z 1.352 CRePz .00 fz 2 BBR= 352.50
THETAZ150.0 Z*Ds  5196.2 BSTARs 290,40 TRz .599 BBO0= 184.73 £0: 4,11 TCeCO= 1,135 CRePz ,00 Iz 3 3BR=_401.74
THETA2150.0 ZeDs  6928.2 BSTARs 319.68 TR= ,592 RA0: 184.73 COx 4,11 TCeCO= 1.049 CRebs ,00 l= 4 BBR: 429.78
THETA®150.0 ZeD=  B8660.3 QSTARs 371,26 TR= ,.586 RB0z 1R4.73 CO: 4,11 TCeCO: .928 CRePs ,00 |= 5 BBR: 479.47
THETA=150.0 ZeDs 17320.6 BSTARs 914,36 TR= .548 RB0: 164.73 (0= 4,11 TCeCO= .676 CRePx ,00 1= 6 BBA= 615.%2
__ THETAS150.0 ZeDs 34641.2 gSTARs 740,00 TRs ,509 AB0= 1B84.73 COx_ 4,11 TC#COs 464 CRePz 01 [3 7 BBR: 834,05
THETA=150.0 Z#0De $1961,8 BSTARe 851,22 TRz .491 BB0> 184.73 COx 4,11 TCeCO= .396 CRePz .0y Iz 8 BBR= 941. 95
THETA=150.0 ZeNs 69282.4 BSTARz A85.93 TRz ,483 8B0= 184.73 C0= 4,11 TCeCO= .376 CReoz 0t iz 9 BBR:
THETAz150.0 ZeDs 86603.0 RSTARs 894.59 TRs 479 ABO= 1R4.73 COz 4,11 TCeCOr .370 CRepPs ,02 1510 88R= 9a
THETA=150.0 zeNe 173206.0 BSTARs 904,93 TRz ,474 BB0= 1684.73 0= 4.11 TCeCOz .363 CReP: ,06 (211 BBR: 292133 _____

THETAE150.0 ZeD= 346411.9 GSTAR® 005,56 TRz .474 RS0z 1R4./3 COs 4,11 TCeCOez .362 CReP= ,20 1212 BOR=™993.77
THETA=150.0 Zed= 519617.9 @STARs 905,56 TRs 474 8803 1B4.73 CO=__4.11 TCeCO=__.362 CRePs _,45 (213 8BR= 993,07

CURVES INTERSECT AT Axs 36240 AY= 457314,77164

THETA®135,0 ZeNs  1414,2 BSTARe 119,63 TR= .757 880= 188.30 CO0c 3,95 ICeCOz 2.149 CRep= ,00 1= 1 BBR= 262.12

THETA2135.0 ZeD=  2828.5 BSTARs 220.6% TRz .606 B8B0= 18A8.30 COx 3,95 TCeCO0= 1.347 CRePz .00 It 2 BBR= 334.71
THETA3135.0 ZeDz  4242,7 9STARs 298,27 TRz .5%56 AB0s 18R.30 (0t 3,95 TCeCOe 1.054 CRePz ,00 [= 3 B8BR=z 303.12
THETA2135,0 ZeN=z  5656.9 ASTARs 335,72 TRz .544 RBN> 188.30 CO0s 3.95 TCeCOz .924 CRepz .00 (= 4 BBR: 438.721
THETA=135.0 Z*"=  7071,1 BSTARs 376,12 TR= .539 980> 188.30 CO0= 3,95 TCeCO= .840 CReP= ,00 I= 5 BBR= 47/.54
THETA=135.0 2#0= 14142,3 QSTARs 511,12 TR=: ,502 8B0= 18A.30 0= 3.95 TCeCO=x ,617 CReps ,00 1=z 6 BBR= 605.57
_THETA=x135.0 Z#ND= 28284.5 BSTARe_ 734,78 TR= .459 8B0= 18R.30 CO0= 3,95 TCeCO=_ .431% CRepPz ,01 (= 7 BBR=z 823.2§
THETA£135.0 7eN= 42426.8 BSTARs 857,49 TR= ,438 ABO: 18R.30 CO= 3,95 TCeCOs .343 CRePz ,01 [z 3 BBRs 949.49
THETA=S135.0 ZeD= 56569.0 3STAR: 934,76 TRx ,426 RBO= 188.%0 CO0= J.95 TCeCO= .312 CReP2 _,03 J]2_9 8BR=1014.9%4____
THETA=135.0 ZeNDs 70711.3 95TARs 955,23 TR= .420 pB0= 188.30 CO0z 3,95 TCeCO0z .302 CRePs ,02 l=210 BBR=1034.23
THETA=135.0 2= 141422.5 3STARs 972,11 TR= ,411 AB0= 188.30 C0z 3,99 TCeCO: .291 CReps .06 lx)i BBR=1049.49 __ __
THETA=135.0 2Dz 282845.0 95TARs 973,84 TRa .410 RBO= 188.7%0 CO0= 3,95 TCeCO= ,290 CReP= ,20 1212 BBR31051.06
_ THETA=135.0 Z*0Ns 424267.5 QSTARs 973.89% TR= .410 BB0= _188.30 0= 3,99 TCeCOz ,290 CReps ,45 (=13 PBR=1051.07

CURVES [NTERSECT AT Axs +29039 Avz $32%22.55129

___THETA=120.0 z+*0D=  1000.0 RSTARs 109.71 TRs .783 BB0> 188.30 C0= 3.97 TCeCOz 2.252 CRePx ,00 T2 1 BBR= 256.58
THETA=120.0 ZeNDa  2000.0 BSTARs 214.51 YR= .593 BBO= 188.30 0z 3,97 TCeCOx 1,342 CRerzs .00 Iz 2 BBR:z 376,11
_ THETA=120.0 Z*Ds  3000.0 BSTARs 303,61 TRs ,303 8B03 188.30 G0z 3,92 TCeCO=_.933 CRePz .00 ]z 3 BBR:z 398.1%6
THETA®120.0 2eD3  4000.1 3STAR® 374,71 TRz 461 8R0= 188.30 CO= 3.97 TceCO= . CRaP® 00 12 4 BBR= 461.47
THETA=120.0 2¢Dx  5000.1 BSTARs 426.91 TRz ,44% pB0s 188.30 r0s 3,92 TCeCO=
TTHETA®120.0 ZeN=" "10000.1 B3TARs 878,31 TR 41) @HO0= 18R, 30 CO0v 3,97 T1CeCOs" 0 E
THETA=120.0 7ZeD=  20000.3 ASTAR® 796,82 TRz ,370 AB0= 186,30 C0a 3,92 TCeCOz .31% CRepPz .0y 1= 7 BBR=_ B866. 45
TRETA=120.0 ZeD= 30000.4 BSTAR®s 092.12 THs ,344 BB0= 188,30 CO0= 3.97 TCeCO: .240 CRsP= .01 T= @ PBA=1056.34
THETAE120.0 ZeNDx 40000.5 8STAR® 1118,12 TRs ,327 BB0= 188,30 C0s 3,92 TCeCO=z .205 CR+P= 1z 9 BBR=1179.74
TTTYHEYAEY2D 02405 T TSU000, Y BATYAR ({9371 Yw?"itii'ﬁaﬁi“'Iﬁ§T3i'?h?‘“3"6§"ffit ?'"TYﬁ?'tﬁ?ﬁi“'Tﬁi“i?iﬁ‘?BﬁEngi“ii """
THETA=120. o _2eh= 100001, 3 ASTARe 1285.78 TR= ,300 RBOZ 188.3 co- 3 92 TCeCO= .167 CRe+Pz ,06 [(s11 BBR=1322.22
2“"6[6‘-""153“\’0 """" 3,97 YCAEhs T 16% TRePa L, 20 Vs12 BBN:1326.47

CURVES INTERSECT AT Ayxz 416534  Ays 173934.67178
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1035.3 9STARs 190.72 TRs ,687

S17 7 gSYART T {US 6V TRE T IHOE HBY2 200 1B TOE IS TTCAT OV

TYAYTCRSEETTUOY T 1ET T BORE

RBO= 200.18 CO0> 3,54 1C#CO= 1.444 CRepPz .00 = 2 BBR:

Iy RL)

337.27

5 . N 9 8B0= 200.18 . s
___THETA3105.0 2070.6 9STARs 370,81 TRz .402 BBO=  200.18 03 3,54 1CeCO= 631 CRepz__ .00 1z 4 BBR= 451.18
THETA=T05 0 2% “B8HE I BSTARS WAl 16 TR: 326 ABO0F 200.18 C0% 3,54 TCeCOs .456 CRePc .00 Tz 5 BBRe 506.42
___THETA=105,0 ZeDs  5176,5 BSTARs 691,20 TRe ,230 8RO 20n.18 €02 3,54 TCeCOs 221 CRepz .00 1% 6 8BR=z 737,32
THEYATLO5 .0 Febs 10353 6 a8 TARa 921,78 TR+ 302 AB0™ ~ 200,18 Co: 3,64 YCeCO= .149 CRep3 00 13 7 BBR= Dsi.s7
THETA2105.0 Z#Ds 15529.5 8STARs 1069.41 TRs ,177 RB0=  200.18 CO0= 3.54 TCeCO=z .114 CRep3 ,01 Iz 8 BBR=1104:98
= 200.18 CO* 3.94 7CeC0s .091 CRePz .01 Tz 9 BBR=123%9.36
__THETAs105.0 ZeDs= 28882.6 RSTARs 1333.%9 TR= .148 §B0=  200.18 COs 3,54 1CeC0= .077 CReps .02 1510 BBRs1363.12
tREYARTO5 0 Yene " 8788, T a8TARa {840, 84 TR 119 0R05 200,18 Chz 3,54 TCe+Cha 051 CRebr .06 1311 8BH=1664.40
CURVES INTERSECT Al Axs .05332 Aye 49005.40761
SYRETAET00TY 20T T IAY YRS TARS TLEN ST YRY TIBIVHOGST 979 .88 0T T 2 93 TCeLow 1. Y6V CRasE 00 1= 1 BBNa 311,42
___THETA=100.0 20z 694.5 9STARs 235,50 TRs .744 RBOs 229,88 C0> 2,93 VCeCOz 1.231 CReP=z .00 l=z 2 BBR= 406,47
YRETAs400.0 2%D3 1041, Y 9STARS 341 84 YR, 606 ABD= ~ 279,88 CO= 2,93 TCeCO= . 848 CRe®a .00 13 3 BBH= 481.23
THETAZ100.0 ZeDs  1389.0 8STARs 40%,28 TRz ,4B0 RB0S 279.88 C0: 2,93 TCeCO> .627 CRep= .00 Iz 4 9BR= 515,96
~—VHETRA=100.0 ZeNs  1736.2 BSTARs 468,73 TR: .304 BH0= 229.AB C0= 2,98 TCeCO= .474 CRepz ,00 '= 5 BBR= 559.22
_THETA®100.0 2eDs _ 3472.4 RSTARs 722.%8 TR+ 150 AA0: 270.88 CO3 2,93 TCeCOx 133 CRepz ,00 I= 6 8BRz 757.04 _ _
THETA=100.0 ZeNa 8944.9 BSTARS 106014 TRs .113 ABOZ= 229.8A COt 2,93 TCeCO= .070 CRePs .00 Is 7 @BRZ10867.718
THETA=100.0 Z¢Dz 10417.3 SSTARs 1165.38 TR= .098 RR0= 2290.848 C0= 2.93 TCeCO: .056 CRePz .01 [s 8 BBR311A7.98
THETAZ100.6 ZeDs 13889.8 B5TARw 1259.13 TRz .086 BBO= 279.88 (0e 2,93 TCeCO: .045 CRePz ,01 I3 9 88R:1278.92
_ _THETA=100.0 ZeN= 17362, g_a_snn- 1337.14 TRz .078 BBQ= 220.88 (0= 2,93 TCeCO:z _.038 CRePz .02 i=310 BBR=1373.10
THETAS100.0 ZeD® 34724.4 BSTAR® 1721.89 TA3 ,058 BBO= 229.88 CO= 2,93 TCeCO= .021 CRePz .06 1=11 8BR=1734.38
CURVES INTERSECT. AT Axm ... . ..03200 AY: 23808.01959 .. . . ... e e m
T THET Az 995.0 ZeDs 177.2 RSTARs 104,39 TRs .826 B80T 275.07 G0: 2.26 TCeC0= 1.549 CReoz ,00 Is L BBRz 331.45
THETAs 93.0 ZeDs= 348,4 ASTARs_. 197.67 _JR= ,744 BBO= 275.172 Cl= 2.26.1C*C0=_1.152. CRePx__ .00 12_2 BAR=_ 402,34 .
THETA=z 95,0 ZeDe 522.6 BSTARs  290.9% TRz ,662 RB0: 275.02 f0s 2,26 TCeCOz= .871 CRep= ,00 [« 3 BBR= 473.06
THETA: 95,0 ZeNa 696.8. ASTARs___394.23 TR= ,636 ABO= 275.02 CQz 2,26 .]CeCO0x _.692 CRePz___.00 ll-‘_.BQR
THETAz 95.0 Zehz 871.0 BSTARs 477.%1 TRz ,517 BB0O= 275.02 0z 2,26 TCeCOz .519 CReps ,00 Iz 5
__THEYA=_95.0 2008 _.1741.9 s =z 2 275.02 CO= 2.26 TCeCO= 144 CReP=_ ,00 Iz 6 aaa 153,59
THETAz 95.0 2e0z  3483.8 RSTARs 034.37 TRa ,027 RBN= 275.02 CO0s 2,26 TCeCO= .017 CRep= ,00 = 7 BBR= 941.56
THETAe 95,0 2e0= 5225,8 ASTARs_1096.33 TRz .017 8802 275,02 (0z._.2.26 TCeCO0= ___.010 CRep2z___.01 I= 8 .8BR21101.09
TMETAs 98.9 ZeDz  6967.7 3STARs 1198.66 TRz .016 RBO= 275.02 CO0= 2.26 TCeCO= .008 CRepz ,01 Iz 9 BBR=1193.78
o o _CURYES_INTERSECT AJ_Ays L00918 Aysz _ _ 5965,04159
AZIMUTH OF PATH OF SiQHT WIT4 RESPECT TO SUN IS 9N D<GRFES ) T
ZENITHM OF PATH OF SIGHT = 180 __DISTANCE TO TARGET AXIS = O ALTITUDE = __60SBR0_ CONTRAST IS PISITIVE
ZENLTH OF PATH OF S16WT 27145 "DTSTANCE ¥O TANGET A¥1S @ Ta7230 "AUTITUDE = 549374 CONTRAST IS BISTTIVE
ZENITH OF PATH OF SIGWT » 180 DISTANCE TO TARGET AxIS = 264011 ALTITUDE = 437315 CONTRAST 15 PJSItIvE
JENITH OF PATH OF SIGHT = 135 " DISTANCE T0 TARGET Ax1s = 332371 ALTrvUlE = 3329237 "CONTRAST 1§ BISTTIVE
_ZENITH OF PATH QF SIGMT = 120 __DISTANCE IO TARGET AXIS = 300549 ALTITUDE = 173335 CON ITRAST _15_PISITIVE
ZENITH OF PATH OF SIGAT & in8 "OTSTANGE 70 TARGET axis s 182868  "ALTTIUDE = 49005 TCONTRAST TS PISTTIVE
ZENITH OF PATH OF SIGHT = 100 DISTANCE TO TARGET AxIS = 135024 ALTITUDE = 25808 CONTRAST IS PISIVIVE
2ENITH OF PATH OF SIGHT s 95 DISTANCE TO TARGET AXIS = 68209 ALTITUDE = 5969 ~ CONTRAST [§ PUSTTIVE
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AZ[MUTH OF PATH OF SIGHT AJTH RESPECT TO SUN IS 135 HEGREES
THETA=180.0 Zv) 2000.0 ASTYARz 131,71 TRz .762 RBN= 197.80 CO0= 4,95 Tr#+CO0=z 2.639 CRepP= ,00 1= 1 BBR= 282,42
THETA=180.0 Z+d= 4000.0 RSTAR=z _220.81 TR=z .646 RBO= 197.80 r0= 4.9% TC#C0= 1.813 CRep= _ ,00 I= 2 BBR= 348.543
THETA=180.0 2*#0=  6000.0 BSTAR= 273,01 TR= .630 BRO= 197.A0 CO= 4.95 TC*CD= 1.551 CReP= .00 I= 3 BBR: 397.48
THETA=180.0 Z*O=  8000.0 BSTAR= 318,01 TR= ,623 BBO= 197.R0 CO= 4,95 TCeCO= 1.3R2 CReP= ,00 Iz 4 BBR=_ 441.33
THETA=180.0 ZeD= 10000,.0 BSTARz 360,31 TR= .614 BBO= 197.80 COz 4,95 TCeCO= 1.247 CRebk= ,00 [= 5 BBR= 481.74
THETA=180.0 Z¢D=z 20000.0 BSTAR= 553,81 TR: ,580 BBO= 197.80 C0= 4,05 TC«COz .849 CReP= ,00 Iz 5 BBR= 668,53 _
THETA=180.0 2*Nz 40000.0 RSTAR: 846,31 TR= ,543 RBO= 197.80 C0= 4,95 TC#CO0= .557 CReP= ,00 l= / BBR= 953.46
_ THETA=180.0 2+D= 60000.0 ARSTAR® 955.11 TR= ,528 BRO= 197.80 CO= 4,95 TCeCO= .4R3 CReP= N1 'z B BBR=1069.51
THETA=180.0 Z«D= ~B0000.0 BSTAR= 990,76 TR= .522 RBO= 197.80 CO= 4,95 TC#CO= .472 CRap= ,01 1= 9 BBR=10R3.39
THETA=180.0 Z*Dz 100000.0 3STARx 987,97 TRz .519 AR0= 197.80 CO= 4,95 TC#CO= .466 CReP= ,02 !210 BBR=1000.70 _ _
THETA=180.0 7¢N= 200000.0 RSTAR= 995,77 TR= .516 RBN= 197.80 CO0= 4,95 TCeCO=z 460 CR+P= ,06 (=11 8BR=1007.20
THETA=180.0 Z#N: 400000.0 RSTAR® 996.05 TRz .516 RBO= 197.80 CO= 4.95 TCeCO= 460 CRep= ,20 [=12 BBR=1098.17 _
THETA=180.0 ZeN= 600000.0 BSTARs 996.05 TR= .516 BBO= 197.80 C0= 4,95 TCeCO:= .460 CReP=z= ,45 =13 BBR=1098.17
THETA=180.0 Zz#D= B00000.0 BSTARs _996.05 TR= .516 RBO= 197.80 CO0=_ 4,95 TC#CO= .460 CRsp= ,79 1214 BBR=1098.17
" CURVES INTERSECT AT Axs TTU65990  AY= 60%879.%5823 Tt T T
THETA=S165.0 Z#Ds  1931.,8 8STAR=z 151,86 TR= ,.756 9R0= 198.99 0= 4,43 TCeCO=z 2.2n7 CR+P=z 00 Iz 1 BBR= 3n2.39
THETA=165.0 ZeD= 3863,6 35TARr »39.18 TR= ,640 8B0= 198.99 (0= 4,43 TC#C0= 1.540 CReP= .00 [z 2 BBR= 3K6.46
THETA=z163.0 Zeh=  5795,4 BSTARe 296,10 TR= .622 RB0D= 198.99 CO= 4,43 TC#C0= 1.307 CRep=  ,00 [= 3 BBR= 419.96
THETAZ165.0 2%D=" 7727.2 6@STYAR:2 333,80 TRz 615 AB0= 198,99 r"ﬁ'-""i"i?s' TCeC03 1.190 CTR#H="",00 T= 4 BBR= 456.53
THETAz165.0 2%Na  9659.0 ASTARa 379,66 TR= ,607 BBO= 198.99 CO0= 4,43 TCeCO=z 1.069 CR+Pz .00 Iz 5 BBR= 500.36
THETA#165.0 2+Ns” 1931870 BSTARE 545 07 TR= "672 B0z {9R.96 CO0: 4,43 TCeCHZ . ¥39 Chwp= .00 T= & BBR: 8H2.96
THETA=165.0 2eN= 38636.1 ASTAR= 820.74 TR= .535 BAD= 198.99 CO= 4,43 TCeCO= ,509 CRepz ,00 = 7 BBR= 927.17
THETA=165.0 Z*D=""57954.1 BSTAR= 930.01 TR= .520 BBO= 19A.99 (0= 4,43 TC+COz .444 CRepe A1 1= B BBR=1033.40
THETA=165.0 2#D=s 77272,2 BSTARs 951,22 TR= .513 B8BO= 198.99 C0:3 4,43 TCeCO= 430 CRePz ,01 !z 9 BBR=1053.11
TYRETA=165.67 705 96597,2 B8TARE 939,15 TR= .510 BB0: 198,90 C0% ~ 4 AT TC4CH=" 454 TRePET .02 T:T0 BBR=1040.59
THETAz165.0 ZeN® 193180.5 BSTARs 987.51 TR= .506 BBO= 198.99 CO= 4,43 TCeCOz 418 CR#P=  ,06 [=11 BBR=1066.27
T TRETA=Z165.072%D7 I86360.9 ASTART 967,86 TR= 506 RA0= 19R.99 C0= ~ 4,43 TC#C0=~ .418 CR*F=z” .20 T:12 BBW=T046.39
THETA=165.0 ZeN=s 579541.4 BSTAR: 967,86 TR= .506 RBO= 19R.99 CO= 4,43 TCeCOz .418 CReP= ,45 (=13 BBR=1048.359
““““““ CURVES INTERSECT AT "Axs L4788 Av= 554447.25531 0 T Tt ot
THETA=150.0 2eND=  1732.1 BSTAR= 176,43 TRz .761 BB0= 2726.91 C0= 3,58 TCeCO= 1.772 CR+P=_ ,00 = 1 BBR= 349.18
THETA=150.0 2eD=  3464,1 BSTAR: 281.36 TR= ,627 BBO= 22A.91 CO0= 3,38 TCeCO= 1.203 CReP= ,00 Iz 2 BBR= 423.46
THETA=150,0 Z#Dx  5196,2 BSTARe 338,08 TR= .599 AB0= 226.91 (0= 3.5B TCeCO0= 1.027 CReP= ,00 I= 3 BBR= 473.99
T TTHETA=T50.0 ZeNDs ™ 6928.2 BSTARs 370,98 YR= .592 gB0= 226.91 C0= 3,5R TCeC0O:z ,952 CReP= ,00 1= 4 B8BRz 505.35
THETA=150.0 Z#D=  8660.3 BSTAR® 413,83 TR= ,586 RBO= 226.91 0= 3,58 TCeCO= .871 CRep= .00 I= 5 BBR= 546.75
THETA=150.0 ZeDs 17320.6 BSTAR: 612.55 TR= ,548 RRO0= 226.91 CQ0= 3,58 TCCO= .604 CReP= ,00 i= 6 BOHz 736.33
THETA2150.0 Z*N= 34641.2 BSTARs 864,65 TR= ,509 BAO= 276.91 0= 3,58 TCeCO= .422 CReP= ,00 l= 7 BBR= 980.17
THETA2150.0 Z#D= ©51961,8 RSTARs 990,17 TRz ,491 BB0= 2°6.91 0= 3,58 1CeCO0s .362 CR#P= ,01 1= B BBR=1101.A41
_ THETA=150.0 ZeNz 69282,4 BSTARe 1027.49 TR= .483 BBO= 224.91 C0= 3,58 TCeCO= .345 CReP=__ ,01 Iz 9 BBR=s1137.11
THETA2150.0 Z#Ns 86603.0 BSTAR= {037.55 TR: .479 RAR0= 274.91 CO= 3,58 TCeCO= .340 CReP= ,02 (=210 BBR=1146.23
THETA=150.0 Z#Ns 173206.0 BSTAR= 1049,60 TR= ,474 BBO= 276,91 r0z 3,58 TCeCOxz .333 CRer= ,06 =11 BBR=1157,15
THETAZ150.0 7¢D= 346411.9 BSTAR= 1050.30 TR= .474 BBO= 226.91 CO0= 3,58 TC*CO= .332 CRePz ,20 l=12 BBR=1157.79
_THETA=150.0 ZeD= 519617.9 BSTARs 1050.31 TR= ,474 BBO0= 274.91 C0= 3,58 TCeCO0x 332 CRePs .45 1=13 B8BR=1157.40
CURVES INTERSECT AT Axs~ .33247 AY=  436918.58942
THETAz135.0 ZeDx  1414,2 BSTARs _173.18 TR= ,757 RBO= 232.85 C0= 3.41 TCeCO= 1.721 CReo= .00 (=_1 BER= 349.38
THETA2135.0 ZeN= ~ 2828.5 BSTARs 283,19 TR= ,606 RBO= 232.85 0= 3,41 TCeCOz 1.135 CRepz ,00 Iz 2 BBR= 424.7%4
THETAS135.0 ZeD=  4242.7 8STAR= 357,13 TR= ,556 BBO= 232.8% COz 3.41 TCeCO= .909 CR+P3 ,00 Iz 3 8BR= 4R6.57
THETA®135.0 Z#Ds  5656.9 8STAR® 399,08 TRz ,544 BRBO= 232.85 0= 3,41 TCeCO= 823 CReP= .00 1= 4 BBR=z 525.82
THETA=135.0 Z+*)=  7071.1 BSTARs 432.50 TR= ,539 BRN= 232.85 (0= J.41 TCeCO0= .767 CReP= _ .00 .15_5 _BAR=_557.32_____
THETA=135.0 ZeD= 141472.3 8STARs 612.79 TR= ,502 BRO= 232,95 CO0= 3.41 TCeCO= .546 CReP= ,00 Iz 6 BBR= 729.59
THETA=135.0 7eN= 28284,5 BSTAR: 997,97 TR= ,459 RBO= 232.85_C0= 3,41 TCeCO= .333 CRepz ,00 |z 7 8BR=1094.31
THETA£135.0 2¢N= 42426.8 BSTAR= 1205,14 TR= ,438 8B0= 232.85 C0: 3.41 TCeCO= .266 CReP= ,01 Iz B BBR=1307.03
THETA=135.0 Z%n= 56569.0 §STAR: 1321,50 TR= ,426 RBO= 239.85 (0= 3,41 1CeCO0= ,238 CRee=z .01 Iz 7 B8R=1420.%4_ ____
THETA£135.0 Z#D= 70711.3 BSTARs 1334,.67 TR= ,420 8B0= 232.85 CO0= 3,41 TC#COz ,230 CR+P= ,02 1=10 BBR=z1452,36
THETA=135,0 2*N= 141422,5 BSTAR® 1378,48 TR= .411 BRRO= 232.85 CQ= 3,41 TCeCO= ,222 CRePz _,06_1z1) BBR=1474.38
THETA=135.0 Ze¢l= 282845,0 9STAR® 1391,14 TRz ,410 BAN= 232,85 r0= 3,41 TCeC0=z ,221 CReP:z .20 1212 3BR=1476. 53
THETA=135.0 Z+hz 424267,5 3STARs 138117 TR= ,410 BBQ: 232.85 (0= 3,41 TCeG0= _.221 CRep= =13 =14
CURVES INTERSECT AT ax= .22072 Ay= 292419,76497
_ THETA=120.0_2Z*ND= _ 1000,0 BSTAR® _134,41 TR= ,783 RRO= 229.88 CN= _3.52 TCeCN: 2.016 CR+P= .00
THETA=120.0 ZeD=  2000.0 BSTARs 264,91 TR= .593 BB0= 229.88 C0= 3,52 TCeCOz 1.196 CR#P= .00
THETA=120.0 Z*D= 3000.0 BSTARs 357,61 TR= ,503 BRO= 229,88 CO0= 3,52 TCeCO= 861 CRep= ,00 1= 3 BBR= 473,28
THETAZ120.0 Z*D=  4000.1 BSTARs 426,91 TR= ,461 BBN= 229.88 (0= 3.52 TCeCO= .700 CR#P= .00
THETA=2120.0 2ze*N=  5000.1 RSTARs 483,61 TR= ,445 RBO= 279,88 C0=_ 3,52 TCeC0D= _.615 CRepP=z
THETA=120.0 Z+D= 10000,1 BSTAR: 635,72 TR= ,417 B8BO= 229.88 C0= 3,52 TC#CO0= .461 CRePs
__THETA=z120,0 ZeD= 20000.3 BSTAR= 906,62 TR= .370 ABN= 229,88 C0= 3,52 TCeCO= ,302 CR#p=__ .00 8BR= 991.53
THETA=120.0 2Dz 30000.4 BSTARs 1109.12 TR= .344 RARQ= 229.88 CO= 3,52 TG#CO0= .234 CRePz .01 8 BBR=1188.13
THETA=z120.0 Z*N=s 40000.5 BSTAR= 1235.11 TR=_.327 8B0= 229.88 (0=_ 3,52 TCeCO= __.202 CRep= .01 I=_3 BBR=1310,34
TMETA=120.0 ZeD= 50000.7 BSTARe 1307.11 TR= ,316 BBN= 229,88 C0: 3.52 TCeCO0z .186 CReP= ,02 I=z10 BBR=1379.87
_ THETA=120. o Z*Ds 100001.3 ASTARs 1375.68 TR= .300 ABD= 229.88 (0= 3,57 Tg:qp:“ .168 CR*p=z= .06 1=11 BBR=1444.39
THETA=120.0 Z*D= 200002,6 BSTAR= 1383,63 TRz .296 BRO= 229,88 C0: 3,52 TCeCO0= 165 CR+p: .20 1512 BBR:Z1451.73
CURVES INTERSECT AT Axs 416594 Ay: 173947.02178_
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THETAC108.0” 2eDx - 517.7 BSFARE 187,65 RS JBOA D05 267,17 €05 37T 1C6C0=1 . 280 CRep™ LG0T T T BBRE " II70757
_ _THETA®105.0 2eDs__ 1035,3 ASTAR: 318,53 TRz .687 AB0= 260.17 €Oz 3,11 TC+CO0= 4.418 CRePa .00 Iz 2 8BRz 497.30
TRETAE105.0 Zens 15589.0 BSTARs 302,14 TR= .539 BRO3 260.17 CO= 3.11 YCeC0O= .B8i9 CRepz ,00 [= 3 BBR= 332.77
THETAx105.0 ZeDs _ 2070.6 BSTARs__484.04 TR: 402 BROs 260.17 C0= 3,11 TCeCOx _.371 CReP= .00 Iz 4 BOBRs 568,30
THETA108.p Zehs ~ "2988.3 BSTARs ~835.07 TRz .326 BB0= 260,17 C0= 3,11 TCeCOs 432 CRePa ,00 1= 3 BOR= 609.99
THETA=108.0 Zen= _ 5176,5 RSTARs__747.38 TRs ,230 B0z 260.17 r0: 3,11 TCeCO: 231 CRep2 .00 la & BBR=_ 807,33
THETAs108.0 Ze0s ~10353,0 BSTARs 107555 THa L2027 BA0s 260.17 C0= J.11 1CeCO=z ~~ 148 CR#PE™,00 T3 7 BBRZ1128.03
__THETA=109.0 2eDs_ _18529.% ASTARs 1237,55 TRs ,177 880z 260.17 CO0= 3,11 TCeCO0r .112 CRep: .01 Is 8 BBR=1283.%6
THETAC10870 26D 20706.1 BSTAR® 1349,36 TRE .160 BRO= 260.17 C0= 3,131 TCe*CHh= .003 CRePz ,01 Tz 9 BBR=1390.30
THETA103.0 ZeDz 25882,6 BSTARs 1454.82 TRs .148 RBO= 260.17 €Oz 3,19 TCeCO= .080 CRep= .02 1310 BBR=1493.°1
“YRETAx{08.0 2¢Dsx 81765.7 BSTARE 169147 TH .T197BA0= 260.17 COE "3,117 TCeCO=" ~.056 CHipd .06 T311 BBRZ1V2Z.YY

CURVES INTERSECT AT Axs

105647

Ava_ 50997.83238

TTYHETAT100.0" 20D 347.2 BStARs  {43.00 TRz" 819 AB0= 275,02 C0= 2,93 TCeCOz 1.701 CRéps 007 1% L BBRE"IBEIYG
THETAS100.0 Z#Ds 694.5 ASTARs 314,88 TRz .744 BBO® 275.02 COz 2,93 TCeCO=z 1.154 CRep=z .00 Iz 2 BBR= 519,42
“YMETAs10070 ZeDz  1041.7 ASTARs 435.48 TRz .606 BRO= 275.02 CO0= 2,93 TCeCO= .7R5 CReps ~ , 007 I3 3 "BBRE 622447
THETA=100.0 Z#Ds 1389.0 ASTARs 515,38 TRz .480 BBO= 275.02 (0= 2.93 TCeCO=_ .598 CRePs .00 taz 4 BOBR: 647.43
STO0 6 Z9D% 1736, 5 BSTARs BIS.AY TR: 397 BB0Z “2I5IA3 TO= 2,93 TCeCO0E 464 TReP= .00 la 5 BBR= 863,75
THETA=100.0 ZeDs 3472.4 ASTARs 784,06 TR= .150 BBO= 275.02 COs 2,93 TCeCO0= .147 CRepa ,00 [= & BBR= 825,13
THETAR 100G 7eDs  6944.9 BSTARs 1060.14 TRs .113 BBN: 275.72 €0z 2.93 TCeCOs .084 CRePs .00 's 7 BBRIIOITI Y07
THETAS100.0 ZeN= 10417.3 ASTARs 1331.89 TRz .098 BBN= 275.02 0= 2.93 TCeCO= .058 CRepa .01 Iz 8 BBR=1358,33
tHETA®100.0 ZeDs 13889.8 BSTARe 146%.14 TRz .086 RBN: 275.02 CO= 2.93 TCeCO= .047 CRePz .01 'a 9 BBRE14A6 M
THETAs100.0 ZeDs 17362.2 BSTARe 1556.13 TR= .078 BAO= 275.02 (0= 2.93 TCeCOz _.040 CRePs .02 1210 BBR=1577.$2
= “THETAs100.0 ZeDs 34724.4 ASTARe 1839.88 TA:= 055 8A0= 275,02 Chz 2,93 TCeCOs ~ .024 CRer=  ,06 1211 BBR=1855.06
CURVES INTERSECT AT axs .03344  AYE 24422.6729% .
THETAs 95.0 2eD=x 174.2 BSTARs TIO IS YRS 6287 BHO: 339.77 0% 2,27 YCeC€0a 1.590 CReo=~ [00 l= L BBA= 400.27
THETA® 95.0 ZeD= 348.4 ASTARe 228,40 TRz ,746 BBN: 339.77 COz 2,27 TC*CO= 1.194 CRer= .00 Iz 2 BBRz 441.39
THETAz 95.0 ZeNs 522.6 RSTARs 337.04 TRz .662 BBO: 339./7 CO= 2.27 TCeCOs .908 CRep= .00 1z 3 BBA="562.03
THETA: 95.0 ZeD= 696.8 9STARs 445,68 TRz ,616 RBO= 339.77 0= 2,27 T1CeCl= .725 CRep= ,00 Iz 4 BBRz 6535.01
THETAz 95,0 ZeD= 871.0 BSTARe 584.38 TRs .517 8B0= 339.77 CO0= 2,27 TCeCO: .S546 CRep= .00 l="3 BBRZTI5973567 "
THETA= 95.0 ZeDr  1741.9 9STAR= _807.08 TRs 175 B8B0= 339.77 CO0= 2,27 VCeCO= 156 CReps .00 I= 6 BBR: 846.58
“YHETAT 95.0 " 260% 3483 6 9STARs 1n37,72 TRz .027 ABNZz 339.77 €0= 2.27 TC+CO= .019 CRePz .00 Iz / BBR=1066.73
THETAz 95.0 ZeNs 5225.8 3STARe 1176,17 TR= .017 RBNs 339.77 C0= 2,27 7CeCOx 011 CReos
THETAz 98.0 ZeNs  6967.7 BSTAR= 12%8.49 TRz .016 ABD= 339.77 CO= 2,27 TCeCOs .010 CReps
o _CURVES INTERSECT AT Axas ,01022 Avs 6413.56954
AZIMUTH OF PATH DF S1GHY WIYS QFSPECY YO SUN IS 133 NEGREES ~ 77" 7777 Tttt momomm o mommmmmmTmmmmmmmmmmmmmmemett
ZENITH OF PATH OF SIGHT s 180  DISTANCE TO TARGET AXIS = 0 ALTITUDE = 605880 CONTRAST 15 POSITIVE

8¥34aY T CONTRASTY IS POSTYTVE

L ZENITH OF PATH OF SIGHT = 180 DISTANCE TQ TARGET AXIS =

252216 1s POSITIVE

ALTITUDE = 436919 CONTRAST

""" ZENTTH "OF PATHTOF "STGHT & T¥5 "DTSYANCE YO TARGETAXIS =

53T TNCYTTUDE 8 2954y T CONTHRAS IR TRSS TYTVE T

ZENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGET AXIS 3 _ 301263 ALTITYDE = 173947 CONTRAST 15 POSITIVE

Sy ENTTH™ OF PATH OF “STBRT "2 165" HISTANFE YO THRUET "AX1S§™% ™ 19030y "ALYTYUDE ™S 50998 CONTRAST IS PISTTIVE

CNNTRAST IS POSITIVE

1%8510 ALTITUDE =

24423

TTUUZENITH OF PATH OF “S1GHY a "985 DISTANCE TOTARGEY axiIs =

73338 ALTITUDE 6414 CONTRAST IS PISTTITVE
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AZIMUTH OF PATH OF SIGHT AITH RESPECT TO SUN IS 180 DEGREES ......................
THETA=180.0 ZeD=  2000.0 BSTARz 131,71 TR= .762 BBO= 197.R0 CO: 4.95 ICeCO= 2,639 CReP= ,00 Iz | BBR: 2A2.42
THETA=180.0 Z*Jz _ 4000.0 BSTARs 220,81 TR= ,.646 BB0=  197.80 C0: _4,95 TCeCO= 1.813 CRep= ,00 ]z 2 BBR= 348.43
THETA=1R0.0 ZeD=  6000.0 RSTAR: 273,01 TR= .630 BBO:= 197.R0 COz 4,95 TCeCO= 1.551 CRePz, .00 [z 3 BBR: 397.48
THETA=180,0 Z*Ds  8000.0 ASTARe 318.01 TR= ,623 BB0:= 197.80 COz 4,95 TCeCO= 1.382 CRePz _,00 I=_4 BBRz_441.33_____
THETA=180.0 Zeh= 10000.0 ASTAR2 360,31 TR= .614 BBO= 197.80 C0: 4,95 TCeCO= 1.247 CRePz ,00 lz 5 BBRz 481.74
THETA=180.0 Z+D= 20000,0 BSTARs 533.8%t TR= ,580 AB0= 197,80 CO0= 4,95 TCeCO0= .849 CReP:= ,00 [=_6 _BBA:_K6B.58 ____
THETA=180.0 ZeU=z 40000.0 ASTAR: R46.31 TR= .543 ARO= 197.80 COz= 4,95 TC+CO= .557 CReP= .00 '= 7 BBR= 953.46

- THETA=180.0 Z*D=z_ 60000.0 ASTARs 9%5.11 TR=_.52R RA0: _ 197,80 C0N= 4.95 TCeCO:= . 483 CRep= _,01 l: B BAR=1069.81
THETA=180.0 ZeD= 80000.0 3STARs 980,726 TR= .522 BBO= 197.B0 C0: 4,95 TCeCO= .472 CReP= ,01 'z 9 BBR=1083.59
THETA=180.0 Z*D= 100000.0 BSTARs 987.97 TR= .519 BB0= 197.80 CO0=_ 4.95 TCeCO= .466 CReP=. _,N2 _1=10 BBR=1090.70 ____
THETA=180.0 Z#N= 200000.0 BSYAR® 995,77 TR= ,516 BBO= 197.40 C0: 4,95 TLeCO= .460 CRep= ,06 [=11 8BR=1097.90
THETA=180.0 ZeD= 400000.0 BSTARr 996.05 TR= .516 BRO= 197.80 C0=__4.95 TCeCO= .460 CReP=_. .20..1=12 BAR=1008.17 ____
THETA=180.0 Z+D= 600000.0 BSTAR® 996.05 TR= .516 RBO= 197.H40 (0= 4.95 TC#CO= .460 CReP= ,45 1z13 BBR=1098.17

—THETA=180.0 Z#0= 800000.0 ASTARs . 996.05_TR:= .516 BB0: 197,80 CO0: 4,95 TCeCOz _.460 CReP: ,79 i=14 BAR=1098,12

CURVES INTERSECT AT Axz .45990 AY:z 6015879 55823 .

-

JHETAx165.0 ZeD=  1931.8 BSTARs 130.89 TRs ,756 BBO=_ 238.79 0z 3.85 TCeCO= 2.233 CRebx .00 I: 1 BBR= 311.32
THETA=165.0 ZeDz  3863.6 ASTAR® 222,73 TR= .640 BBO= 238,79 C0z 3.85 TCeCO= 1.566 CReP= ,00 Iz 2 BBR= 375.47
THETA=165.0 ZeNa  5795.4 BSTAR= 253,74 TR= ,622 BAO0= 238.79 CO= 3,85 TCeCO= 1,388 CReP=_ .00 Iz 3 8BR= 412,37 _ _
THETA=165.0 Z#D=  7727,2 @STARs 343,98 TR= ,615 RBO0= 23R.79 C0= 3,85 TCeCO0z 1.157 CRePs ,00 1= 4 8BR= 4AB.39
THETA=165.0 ZeD=  9659.0 BSTARx 428,55 TR= .607 8BN= 218 79 CO0= 3.85 TCeCO=z _.973 CR+Pz__ ,00 1= 5 BAR: 573.%9
THETA=165.0 Z*D2 1931B.0 ASTAR® 624,99 TR= ,572 BBN= 238,79 COz 3.85 TCeCOs .4600 CRes3 .00 1= 6 BOR= 761.54
THETA=1465.0 ZeD3 __3B636,1 3STAR:__ _238.79 C0=_ 3,85 1C*C0= _.461 CRep= ,00 iz ? BBR=1066.39
THETAZ165.0 Z#D= 57954,1 BSTAR® 23R.79 0= 3,85 TC*CO= .399 CRep= ,01 I[= 8 BBR=1196.97
THETA=2165,0 2Dz 77272.2 9STARs 1097,26 TR= ,513 RR0= 238.79 (0= 3.85 TCeCOz 387 CR#P:= ,01 1z 9 88R=1219.77
THETA=165.0 2#N2 96590.2 BSTARs 1106.41 TR= .510 RAN= 238.79 C0= 3,85 TCeCO2: .382 CReP= ,02 [=210 BAR=1228.15
THETA=165.0 2+Ds 193180.5 BSTAR= 1116,08 TR= ,506 BH0: 238./9 r0z 3,85 TC#CO= ,376 CRepz ,06_ Iz1l BBR
THETA2165.0 ZeD= 386360.9 3STARs 1114.48 TRz .506 RRD= 238.79 0z 3,85 TCeCOz 376 CReP= ,20 1212 BBR=1273
TJHETA=165.0 7¢D= 579541.4 BSTARs 1116,48 TR= ,506 RAO= 238,79 CO=_ 3,85 TC*CO:= _.376 CRepz ,45 1=13 BBR=1237. 36

CURVES INTERSECT AT Axs .37618 AY=  521671.88513

. JHETA2150.0 Z#Dz __1732.1 RSTARe 151,01 TRz ,761 RAO=__ 263,74 r0= _3,64 TCvC0= 2 020 CRep=  ,00 [2 1 BBR= 361.79
THETA=150.0 Z#Dz  3464.1 9STAR® 286.66 TR= .627 RA0= 2K3.74 (0= 3.64 rc-co- 1 332 CRepz ,00 [= 2 BBR= 452,05
THETA=150.0 ZeDx  5196.2 ASTARs 342,60 TRz .599 BBN= 263.74 COz 3.64 TCeCOz { 349 CRed=z_ ,00 |z 3 3BR=_500,36 _ _
THETA=150.0 ZeN=z  6928.2 ASTARs 3B4.41 TR= ,592 8B0= 26%.74 C8=z 3,64 TC«CO0= 1.052 CReP=  ,00 Iz 4 BBR= 540.%0
THETA=150.0 Ze#D=  B8660.3 RSTAR: 437,83 TR= ,586 BBO= 263,74 (0= 3,64 TCeCO= 949 CReP= ,00 [z 5 B8BR= 592,31
THETAZ150.0 ZeDs 17320.6 BSYARa 649,16 TRz .548 BBD= 263,74 (0= 3,64 TCeCOz .663 CRePz ,00 =
THETA=150.0 Z#D=_ 34641.7 BSYARs 1049.30 TRz ,500 ARO=_ 263.74 C0z 3.64 TCeCO= .413 CRee= ,0p Iz 7 BBR=1183,538
THETAz150.0 ZeD= 51961.8 BSTARe 1247.47 TR= ,491 BBO= 263.74 C0= 3.64 TCeCOz .342 CR=P= .01 Iz 8 BBR=1377.00
THETAz150.0 ZeD= 69282.4 8STARs 13018,81 TR= .483 RA0= 267,74 CO0= 3,64 TCeCO= .323 CRePz ,01 I= 9 BBRz1436
THETA£150.0 ZeD= 86603,0 BSTAR® 1321.66 TR= ,479 RBO:= 263.74 0z 3,64 TCeCh= ,318 CReP:c ,02 1210 BBR=1447
THETA=150.0 ZeU= 173206.0 BSTARs 1337,04 TR= .474 RB0= 263 74 CO0= 3,64 TCeCO= 311 CRep= ,06 {211 BBR=1462.15
THETA®150.0 ZzeD= 346411,9 BSTARs 1337.94 TR= ,474 ABO= 263.74 (02 3,64 TCeCf= ,311 CReP= ,20 [z12 BBR=1442.87

___THETA®150.0 ZeD= 519617.9 BSTARs 1337,94 TR= .474 BBO: 2637.74 CO= _3.64 TCeCOz _.311 CReP: .45 [=13 BBR:=1442.38

« - e
CURVES INTERSECT AT Ax= .31084 Av=z  424667.48001
THETA=135.0 ZeD=  1414.2 BSTARs 151.62 TR= ,757 BB0= 343.33 CO0= 2,94 T0eCOz 1.859 CReP=_ ,00 Iz 1 38Rz 411.43
THETA=135.0 2eN=  2828.5 3STARs 289,97 TR= .606 BBN= 343,33 C0= 2.94 ICeCOz 1.230 CRePz ,00 'z 2 8BR= 497.35
THETA2135.0 2z#Na  4242.7 ASTARs 386,80 TR= .556 ABN= 343,33 CO0: 2.94 TCeCO0= .973 CRepP= .00 [z 3 BBR= 577.81
THETA£135,0 7e0=  5656.9 BSTARs 436,21 TR= .544 RAO0= 343,33 C0= 2.94 TreCO: 883 CRep= ,00 t= 4 9BR= §23.19
THETA=135.0 ZeN=  7071.1 9STARs 476,15 TR= ,539 BAN= 343 313 r0z 2,94 TCeCD= 824 CReP=  ,00 Iz 5 BBR= 641.78
THETA=135.0 Zen= 14142.3 ASTAR: 438,70 TR= ,502 RBO= 343 33 €0z 2,94 IreCO= .625 CRedp= .00 [z 5 9BR= 810.34
THETA=135.0 ZeD= 2B284.5 3STAR2 089,71 TR= .459 BAN= 343 ¢3 CO0= 2.94 TC+COz 412 CReP= .00 '= 7 8BR=1176. 98
THETA=135.0 ZeD= 42426,8 ASTARs 1154.77 TR:= .438 RBN= 343,33 (0= 2,94 TCeCO= .336 CReP= ,01 Iz 3 8BR=1315.01
THETA=135.0 7eN= 56569.0 BSTARs 1261.58 TR= ,426 AR0= 343,33 0z 2,94 1C«CO= 306 CReP= ,01 ]= 9 BBR=1407.77
THETA=135.0 Z*N= 70711.3 ASTARs 1791.12 TR= .420 HB0= 343.33 c0: 2.94 TCeCNz 296 CRePz ,02 1=10 BAR=1435.17
THETA=135.0 ZeD= 141422,5 BSTAR= 1314.00 TR= 411 RAD= 343,33 (0= 2.94 TCeCO=  2R6 CRePz ,06 =11 BBR=1455.10 _
THETAe135.0 ZeN= 282845.0 BSTARs 1316.35 TR= .410 BB0= 343.33 "0z 2.94 TCeCO= 285 CRe«P= ,20 1=12 BBR=1457,14
THETA=135.0 ZeD= 424267.5 ASTAR2 1316.37 TRz .410 BRO= 343,63 0= 2,94 TreC0= 285 CR#P=__ ,45 1:13 BBR=1457.16
CURVES INTERSECT AT Ax: L2B452 Av: $29144.50197
_._THETA=120.0 ZeD=  1000.0 RSTARa 140,71 TR= ,78% RRO= 380.16 CO= 2,23 TC#CO=z 1.517 cn-pg_ .00 1= 1 BBR= 438.24
THETA=120.0 2+0=  2000.0 BSTARz 237.71 TR= ,593 ABO= 3RN.16 CO= 2,23 TCeCO= 1.042 CReP= .00 1= 2 GBR= 483,71
THETA=120.0 ZeD=  3000.0 BSTARe 354,91 TR= .503 BB0= 3B0.16 CO= 2,23 TCeCOz 782 CRepa ,00 12_3 BBR: 846,20, _
THETAS120.0 2#D=  4000.1 RSTAR= 417,01 TR= .461 RABO= 381.16 CO= 2,23 TCeCO= .661 CR#Pz .00 I= 4 BBR= 592,18
THETA=120.0 Z#D=  5000.1 BSTARs 471,91 TR= ,445 BAO= 381.16 (0= 2,23 T1C*CO= .590 CRePz ,00 I= 5 BBR= 641.14
THETA£120.0 740s  10000.1 BSTARz 645,61 TR= .417 RBO= 3A80.16 CO= 2,23 TCeCO= .440 CRspP= .00 Iz 6 8BRS 804,73
THETA=120.p Z#D= 20000,3 BSTAR= 850,72 TR= .370 RRA0= 380 16 CO= 2,23 TCeCO= .314 CRep=  ,00 Iz 7 BBR=1001.30
THETA=120.0 Z#D= 30000.4 BSTAR= 1055,12 TR= ,344 BBO= 3R).16 CO0= 2,73 TCeCO= .246 CReP= N1 Iz B BBRS1185.79
THETA=120.0 2+D= 40000.5 8STARas 111,11 TR= ,327 8BO= 387.16 r0= 2.23 TCsCO= ,213 CRePz ,01 I= 9 BBR=13n5.
THETA=120.0 Z*Nz 50000.7 BSTAR® 1533,11 TR= ,316 AB0= 38n.16 CO= 2,23 TC#CO= .196 CReP= ~.n2 1310 BBN:T3¥3.43
THETA=120.0 Z+D= 100001,3 B8STAR: 1320.73 TR= ,300 BB0:= 3RN.16 0z 2,23 TCeCO= .177 CRep= .06 I=11 BBR=1434.48
THETA=120.0 Z+U= 20000276 BSTARs 1328,36 TR= 796 AR0= 380.16 "= 2,23 TC*C0s "~ 175 CRep= 20 TE12 BBR=T440.758
CURVES INTERSECT AT Ays .17519  AYs 180265.52450 . \
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THETA=Z105.0 7¢0% "~ "S17.7 HSTARE " {17,733 °TRE ,BO08 ARD2"" 422.%33°r0% 1797 TCeTO {.464 CReS3: 007 I3 { BARE AF8IV
THETA=109.0 7+0s  1035.3 ssun- 274.83 TR= ,687 BR0= 422.33 60= 1,97 TCeCO= 1.109 CRepz ,00 i= 2 BBR= 515.12
THEFASLDS. 0 Ze0%  —1553.0 ASTARs 349.68 TR= .539 BA0:= 422,33 C0= 1,97 TCsC0= .775 CReP= .00 1= § BBR= 577.15
THETAS103,0 Z*Da _ 2070.6 RSTARs _ 4 .402__580- 422.33_C0= 1,97 TC+COs 522 CReP= .00 [z 4 BBR= 678,30
THETA=105.0 2eNz ~ 25BA.3 BSTAR® : 3P76°ARN=  427.33760= 1,97 1TCcecos 391 CRepz .00 Tz 5 BBRz 603.48
. THETA2105.0 ZeDs _ 5176.5 ASTAR: 799,83 T _._2_30 RRD=  422.33 C_g-w__;__97___TC_gCD-___ 213 CRep= .00 !z 6 BBR= 897.14
THETASL08.0 ZeNd 103530 ASTARS 202 9H0=  422.33 0= 1,97 TCechd= .138 CReBz ,00 13 7 BARx12372.14
__ _THETA=105.0 ZeD= 13529.5 ASTARs 1308.17 .177 RRO=  422.%3 CO= _1.97 TCeCO0z _.106 CRers .01 [z 6 BBR=1343.12
“INETAR{05. D ZeOs 20706.1 ASTARS 1493 26 TRz .160 BB0S 422.33 C0= 1.97 TCeCO= .085 CRep=z ,01 1= 9 8BR=1550.%9
_ THETAZ$09.0 _2eDs__25682,6 BSTARs_1663.94 TRz .148 AB0= 422,33 r0= 1,97 TCeCO= .o_z_x_ CRePs .02 [330 BBRz1726,25
THETAR105,0 2¢ha " 81765, 8STARs iou 23 TR=".119 HA0= " 422.%3 C0= 1.97 TreCOz 046 CRepz .06
. _CURVES INTERSECT AT Axs . _:05066 _Avz _47315,7740% e
T YHEYAS100.,0 2903 347.2 gSTARS 162,648 TR: 819 RBN= 450.75 0= 1,84 TCeCO= 1 274 CRepPz” .00 13 1 BBRESIIZY
THETA=100.0 ZeDs 694,5 BSTARs 314,26 TRz .744 BR0N= 450,75 C0= 1.A4 TCeCO= .947 CRep= .00 [= 2 BBR=z 649, 1;____
THETAE100.0 Z*Ds 1041.7 BSTAR= 458.75 TRz .A06 RBO= 450.25 C0: 1.R4 TGeCO: .686 CRsP= .00 != 3 BOR=" 731.
__THETA2100.0 7*D= _ 1389.0 BSTARx 544,93 TR= . 480 8803 450.75 C0= 1.84 TCeCO: 522 CReez .00 Iz 4 BBR: nx.‘_x_
THETAS100%, 0 Feb5~ ~ 1736.2 RSTARs  631.81 TRZ 394 @8Nz 450,25 (0= 1.R4 TCeCO= ~ 402 CRepz" .00 (=73 BBR: 809. 8
THETAZ100.0 Zeh=  3472.4 ASTAR= A97.76 TR= .150 HAO= 451,75 €0z 1,A4 TCeCO= 129 CRepz .00 Iz 6 BBR= 944.33
THETA2100.0 Z*Dz  6944.9 RSTAR: 1228,66 TR= .113 RRN= 451,05 CO0s 1,84 TC+COz .073 CRepz .00 1= 7 BBR=1279.47
THETA2100.0 7Dz 10417.3 8STARs 1412.89 TR= .N98 BRN= 450.75 C0= 1.84 TC#C0s .056 CRepz= ,01 1= 8 BBR=1457.15
THETA2100.0 Zeh= 13889.8 BSTARs 1544.14 TR= .086 BBN= 450.95 (0= 1,84 TCeCO= 045 CRepz .01 = 9 BBR=1582.30
__THETA2100.0 ZeDz 17362.2 B8STARs 1679.63 TR= .n78 ABO:= 451.25 CO= 1,84 TCeCOz .038 CRep= 02 =10 BBR=1714,94
THETA2100.0 2eNz 34724.4 ASTARs 219%.1% TRz ,055 RR0= 451.75 (0= 1.84 TCeCOz 021 CRePz .06 f=11 BBR=2218.70
CURVES INTERSECT AT Axs L03153  Av: 23608.92207 e s
THETAz 958.0 Zehs 174.2 ASTARs 145.94 TRz .826 8B0= 490.95 GOz 1.69 TCeCOz 1.243 CRePz .00 Iz 1 BBR= 950.52
THETA= 95,0 Z#*Ds 348.4 BSTARs 280.76 TR= .746 8BN= 400,95 £0= 1,49 TCeCO= .957 CRePz._ .00..l2_ 2 BAR=_#48.52.._..
THETAs 95.0 Z¢D= 522.6 BSTAR: 415.58 TR= ,662 RBO= 490.75 rQ= 1.69 TCeCO= .741 CRep= ,00 Ia 3 BBR= 740.78
THETA® 93.0 ZeUs 696,8 ASTARa S850.41 TR= ,616 BP0z 490.75 CO0= 1.69 TCeCO0z 999 CRepz___.00..[=_4 BBR= Q52,32 ____
THETAs 93.0 Z¢D= 871.0 RSTARs 685.23 TR= .517 RBO= 490 95 C0= 1.69 TCeCO0= .456 CRep= ,00 [= 5 8BR= 938.54
___THETA2 99.0_Z*Ds...1741.9. 8STARs _972.07 TR= ,175 RBO0- _490.25 C0= 1,49 TCsCO: .137 CHep= .00 Iz 6 BAH=1057.39
THETAs 95.0 zeN:z  3483.8 ASTARs 1180.24 TR= .027 BBN= 490.15 €CO0= 1.69 TCeCNz .018 CRepz .00 Is 7 BBR=1193.24
TMETA® 95.0 ZeDs  5225,8 @STARs 1257,33 TR= ,Q17 RBO= 490.15 €0= __1.49 TCeCO= 011 CRerz_ 01 1z 8 BAR=1275.3% .
THETAs 95.0 ZeNs  6967.7 ASTARs 1342.24 TR: .016 RRO= 49n.15 (0= 1,49 TCeCO=z .010 CRepx .01 Iz 9 8BR=1350.11
—— . CURVES INTERSECY AT Ax= _ 01028  AY=s __ _6438,73485 .
AZIMUTH OF PATH OF SIGHT WIT4 QESPECT TO SUN IS 180 NEGRFES T e
ZENITH OF PATH OF SIGHT s 380 _DISTANCE TO TARGET AXliS = D ALTITUDE = 605880 _ CNNTRAST 1S POSITIVE
ZENITH OF PATH OF SIGHT s 165 ~ DISTANGE 70 TAWGET axl1s = 139819 AUTTTUDE = "521672 TANTRAST TS POSITIVE
ZENITH OF PATH OF_ SIGHT = 350 DISTANGCE TO_TARGET AXIS = 243432 ALTITUDF 2 _ 421667 COWTRAST IS POSITVIVE
7ENITH OF PATH OF STGWT = 335 DISTANCE TO TARGET AXIS = 359123 "ALTTTUNF = 320144 CONTRAST IS PISITIVE
ZENITH OF PATH OF SIGHT = 120 DISTANGE 7O TARGET AXIS = 312207 ALVITUDE = 180266 CONTRAST 15 RASITIVE
"2ENITH OF PATH OF STGHT a7 {05  DISTANGE TO TAHGET AxIS = 176563 ALTITURE = ~ 47314 "CONTRAST 15 POSITIVE
___ ZENITH OF PATH OF SIGHT = 190 DISTANCE TO TARGET AxIS = 133890 ALTITUDE = 23608 CONTRAST 15 PISITIVE
ZENITH OF PATH OF SIGHT = 95 DISTANCE TO TARGET AxIS = 73626 ALTITUDF = ~439 CNNTRASY 1§ GISTTIVE
____COORDINATES FOR PLOTTING 4 CROSS SZCTIONS. X = WORIZONTAL Z = VERTICAL _ e e
T G S ¢ 72 x3 73 x4 74 N TooTT T
... B0B092  Bn38 B25594 6307 831791 5965 826662 6414 o e e
TTTT 710791 33362 746957  2698% 764976 23808 761490 24423 oot e )
647179 67751 702640 52889 717132 49005 709697 50998 e
375524 302828 523147 217592 399451 173535 598737 173947
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132460 767589 501607 398418 367499 332523 607599 292420

419617 832110 588338 539856 635089 457315 K47744 436919 oo )
ewsees renise Twesr wmss rsarre s e seeer
900000 605880 900000 605880 900000 05880 900000 6NSAAD oo T T T
1039819 521472 1048603 554447 1047230 549374 1081733 678055 B e
1143432 T 421667 17522367 448919 1764011 457315 1211662 Si98%6 e o T T
.. 1220123 329144 1192401 292420 1232501 332523 1298393 398418 . _
"""" 1202207 7180766 12012637 173947 1510549 1735%5 {274a83 517592 -
...1076363 47316 1090303 50998 1082868 49008 1097360 52889 N
1033890 T 23608 10385107 24423 I 035A2d T 23808 1053043  JE9HS T TTTTTTTTmTTTomomomosmsmssessmsssoooooo
....973826 6439 973338 ____ 6414 968209 5965 974406  _ 6507 i e e .
TTTTAXSUE T1800000.0 T CSINE T 18000.0 Z8UY="1820000.0 AXLXS $70000.0 AN Va3 o T
____NTGDM=z 100 NAINC= 180000 NPROS= 59 . o ) e
"TCURRENT ECAPSED TIME 1§ 77°° 0 wIVijTES 36 SECONDS. - - AT T T T
'a A Y
.
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PROQRAM PODY1

+..PROGRAM PODVY.,.1NOV,685,..WARKDOLL,...VISLAR.. UCSD
s POOVLe PROBARILITY OF DETECTION VOLUME PHASE 3
+++THIS PROGRAM PROVIDES INPUT DATA FOR THE

........ 1o SQLUTION..OF A PRDAARILITY OF TARGET REJECTION. VOLUME.
LTHE CALLED SEOQUENCE OF PROGRAMS WILL PRINT THE
ALTITUDE AND DISYANCE FROM THE VYARGEY AXIS FOR

1++8 DOWNWARD LOOKING ZENITWS OF PATH OF SIGHT, .
.......... Cooeooesss THETA2180,168.,190,135,120,105,100,93 DEOGREES AND ___ooooeon omemmeeeaes

oaoa 0

aono

[ .. FOR S AZIMUTHS OF PATH OF SIGHT WITM RESPECT
[ 11510 THE SUN, PH1#0,43,90,13%,180 DEGREES, -
¢ +..THE PROGRAM WILL ALSO PLOT THESE POINTS AS
[ s..4 HEMISPHERIC CRQSS SECYJONS,
[
[ . e e -
[
c
c
c e - —
¢
c ... 0BJSINDEX FOR DIRECTIONAL REFLECYANCE PROPFRTIES
¢ . 0F YARGEY 0BJECT
[ ...BACSINDEX FOR DIRECTIONAL REFLECTANCE PROPERTIES
[ . .0F DACKOROUND
¢ ...PROBKSCONSTANT FOR DEVIATION FROM S0 PERCENT . e
[ L . PROBABILITY,y. FOR 50,1,208 FOR 70, 1.50 FNR 90. AND
€ ss:1.94 FOR 99 RERCENT PROBABILITY OF DEYECTION .. ... . .- e emmmmmmmemm—mman
4 . NPROBS INTEGER REPRESENTING PROBABILITY
¢ ... SN19SW]TCH FOR OUTPJT PRINTING, 1 FOR CALCULATJONS
4 +. AND COORDINATES, 0 FOR COORDINAYES ONLY
¢ ) ..GW28SWITCH FOR PLOTTING, 3 _1F PLOT IS DPESIRED . ... ... .. . e e
c v..0 FOR NO PLOY
c e
""""""" ¢ . CALLED PROGRAMSsTTAL Tt T ottt T - T oTTTTTTTmTImmmmneen
[
OPYs-1,
FNUMBa74, . B e e e R
Biawsi00.
OBURL . e eaan S e
Batsl, -
PROBK21, _
~NPROBe 50
L L R S L. B s
Swawy,
CALL DATAL
"""""""""" (/YN Y 1 £ 2 T T
CALL DATA 3 e
TALL TCAL(OPY,FNUMB,0PTNU,DIAN,0BJ,BAC,PROBK,NPROB,
__________ 18We,SW2) . . I
"""" CALL PREPTO)
___________________ END e oS I -
o e e TAROEY DETECTIQN FOR _INFINITE VIENING TINME — - -

PROGRAM DATA FROM FLIGHT NUMBER 74

PROBABILITY OF DETECTION IS 50 PERCENT

TARGET DIAMETER IN FT. = 100

BACKGROUND FOR TARGEY IS PINE TREES

TARGEY IS SPMERICAL AND PAINTED GRAY
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............... AZIMUTH_OF _PATW _OF SIGMY_WITH RESPECT_TO_SUN_IS.._9 -DEGREES _________ _____.
THETA=180.0 Z*Ds 2000.0 BSTARs 11.11 TR= ,900 8B0: 197.80 CO= 4,95 TC«CO
THETA=180,0 ZeDs 4000,0 RSYARs 11,41 TR= ,900 BRO* 197,80 CO= 4,95 TCeCO
THETA=180.0 ZeDe 6000,0 B8STARe 11.11 TR= ,900 BBO= 197.80 CO= 4,95 TCeCO

- THETA=180.0 ZeD=____8000,0 BSYARw ___11.11 TRx ,900 BB0:__ 197,80 C0: _4,9%.1CeCO
THETA®180.0 Z¢Ds 10000,0 BSTARs 11.11 TR= ,900 BBO= 197,80 CO 4.95 TCeCO

“_JHEIA!Aan1_11DA_HZIOQQLﬂmBSIAR!"-"1LL11_IB£NJQDA-BBﬂE 2197,80 _CQ= _4,9%5 . 1CeCO
THETA180.0 2¢Ds 40000.0 BSTARe 11.11 YR= ,900 BBO= 197.80 CO= 4.95 TCCO 655 CRep=z .01 12 7 BBR= 1R9.13
IHETA=180,0 2¢De _ 40000.0 RSTARS 11.19 TR= ,900 BRO* 197.80 CO= 4,95 T1CeCO 655 CRepzs .01 [z 8 =
THETA®180.0 ZeDs B80000,0 BSTAR® 11,11 TR= ,900 8BO= 197.80 CO= 4,95 TCeCO= 4.655 CR#Pz ,01 J= 9 BBR= 189.13

h_lUEIA!ll0¢ﬂ"Z!D!“1noﬂnnJn_BSIARA_"_li,ilnIR!“.iﬂnuﬂﬂﬂi -197.80 C0=__ 4,95 TCeCO0z 4.65% CRePz__ .02..1710 BBR=_189.13 ____
THETA=180.0 ZeDs 200000.0 BSTARs 11.11 TRz .900 BBO= 197.80 CO0= 4,95 TCeCO= 4,655 CRePz ,07 I=11 BBR= 189.13

“-IHEIAgll040“210L_QRDAURJﬁ_BSIABA_“_11.11"IRE“.lon_ﬂﬂnl_nlilLan.Qn=_-A.RS"IC'COE 4.655 CRepz___,27 1212 BBR= 189.43_____
THETA=180.0 2#D= 600000.0 BSTARs 11.11 TR= ,900 BB0= 197.80 CO0= 4,95 TC+CO= 4.655 CRep= ,59 1z13 BBR:= 1A9.13
IHETA=180,0 ZeDe 80000n.0 RSTARS 11.11 TR= ,900 BBO= 997,80 COH=_ 4,95 TCeCON= 4.65% CRePz 1,05 !1=14 3BR= 189,13
THETA=180.0 Z*D=1000000.0 BSTARs 11.11 TRe ,900 BBO®= 197.80 CO= 4,95 TC*CO= 4.655 CRePr 1,65 |=15 BBR= 1A9.13

----THETA=100,0 7¢D=1500000,0 ASYARs_ ___11,11 YRz _,900 BB0= _197.80 C0= 4,95 TCeCO= 4.655 CRepx 3,71 [=x16_BAR=_189.18 __ .
THETA=180.0 2#Ds2000000.0 RSTARe 11.11 TR= .900 BBD= 197.80 CO= 4,95 TC#CO: 4.655 CRePz 6,54 !'=17 BBR= 189.13

4.655 CRePz  ,00 Iz 1 BBR= 189.13
4.655 CRepe  ,00 J= 2 BBR:- 169.13
4.655 CR+Pz ,00 1= 3 BBR= 189.13
4.655 CRepx_  ,00 L= 4 BAR:_189.13_ . __
4.

4.

4.

4

655 CRepz ,00 [= 5 BBR= 189.13
655 CRep=__,00 1= 6 BAR= 189.13 ____

TR R T)

CURVES INTERSECT AT Axs 4,45338_ AY: 1667644.05591

11.11 TRx .900 BBO= 143.15
1,11 TRz ,900 BBO: _143.15
11.11 TRz ,900 BBO* 143.15
THETA=165.0 2eDs  7727,2 BSTARs _ 11,13 TR: 900 BBO= 143.15
THETA#165.0 2eDs  9659,0 BSTAR®  1i1.11 TR= .900 BBO:= 143.15

19318 [5
c
C
C
v
11,11 TR= ,900 BgPO= 143.15 €
&
-
-
.
¢
[

8STARS 8,75 TCeCO= 8.056 CReP=" .00 [=

8.75 TCeC0= 8.056 CReP= ,00 Iz
8.75 TCeCOz 8.056 CReP= ,00 1= 3 8BR= 139.95

8.75 1CeCO= 8.056 CReo3 00 l= 4 B8BR= 139,35

8.75 TCeCD= B.056 CR+Pz .00 (= 5 BBR= 139,95

8.75 TCeCO= 8.056 CRePx ,00 [z 6 BBR= 1:9.35
8.75 TCeCOz 8.056 CRepz .01 |= 7 BBR= 139.935
8.75 TCeCO= B.056 CRePs ,01 I= B BBR= 149,95
8.75 TC*CO:z B.056 CRePz ,01 [z 9 BBR= 139.35
8.75 TCeCO= 8.056 CReP= .02 1=10 BBR= 139,938
8.75 TCeCO= B.056 CRepz .07 1=11 BBR= 1%9.35
8.75 TCeCO= 8.056 CRepz ,27 [=z12 BBR:= 149,93

11.11 TRz ,900 BBO= 143.1%

_..11,11 TRs_,900 BBO=: 143.1%

.2 11,11 TRz ,900 BBO:= 142,15
THETA=165.0 ZeDs 96590.2 BSTARe 11,11 TR: .900 BBO: 143.15
THETA2165.0 ZeDs 193180.5 BSTAR= 11,11 TRs .900 BBO:= 143.15
JHETAn165.0 ZeDs 386360,9 ASTARs ___J 11,11 TRz _.900 BBO= 143,15 b
THETA=165.0 Ze¢D 8STARs 11,11 TR= ,900 BBO= 143.15 C0= B.75 TCeCO= 8.056 CRepz= ,60 =13 BBR: 139,35

..JHETA=165.0 2eDs 772721.9 BSTARS _ 11,11 TRt .900 GBO: 143.15 C0: B.75 TCeCO= 8.056 CRepr 5.07 l=14 BBR= 119,98
THETA£185.0 2¢Ds 965902.4 BSTARs 11,11 TR= ,900 BBO= 143.15 G0z 8,75 TCeCO0: 8.056 CRep= 1,68 1215 BBR= 139,35

— THETAR165,0 7eD=1448853,6 BSTARs 11.11 TR= ,900 BBO= 343.'5 C0= 8,75 TCeC0=_B.056 CReD=2 ‘3,76 [=16 BBR= 149.935
THETA2165.0 ZeDs1931804.7 BSTARs  11.11 TRz ,900 BBO® 143.15 CO- 8.75 TCeCO- B.056 CRept 6.63 [o17 BBR: 139,35
THETA=165.0 24D32414755.9 BSTARs  _11.11 TR= .900 BBO= 143.15 CO= 8.75 TCeCo: 8.056 CR+Pz10.39 1=18 BBR= 139.35

R

CURVES INTERSECT AT Axs T 8.05626 Av:e 2115034.18878

....JHETA=150.0 2¢Ds  1732,1 BSTARs  11.11 TR:= .900 BBO= 177.12 CO0: 1B8.16 TC*C0=16.551 CRepz .00
THETA=130.0 ZeDs  3464,1 BSTAR® 11,11 TR= ,900 BRO= 127.12 CO: 18,16 Tr*C0=16.551 CRedz .00
....JHETA£150,0 7eDa  5196.2 BSYARs 11,11 TRz ,900 BAO= 3$27.12 0= 18.16 TCeC8=16.551 CRepz .00
YHETA{%0.0 ZeDa ~6928,2 BS5TARe 11.11 TR= ,900 BBO= 127.12 CO= 18,16 TCeC0=16.551 CRep= ,00
THETA=150.0 ZeDe  8660.3 BSTARs  11.11 TR= .900 BRO= 127.12 £0= 18.16 TCeCN=16.551 CRepPz .00

x 1 BBR= 175.52
= 2 BBR: 175.32
= 3 BBRz 175.52
4 BBR: 155,52
5 BBR= 125.352

T YRETAs150.0 zeDs ~ 17320.6 BSTARs  11.11 TR= 900 8B0: 127.12 C0: 18.16 1C*C0=16.551 CRepz .00 1= & BBR: 155.32

. .JHETA»130.0 2eDs  34641,2 BSTARe 11,11 TR= .900 8BO:= 127.12 C0= 18.16 TC+CO=16.551 CRep=y .01 7 BBR= 135,32
THETAT150.0 2¢0= 51961,8 BSTARs 11.117TR= 900 BBO= 177,12 CO: 18,16 TCeC0=16.551 CReP= = ,0% 8 8BR= 125.32
THETA2150,0 ZeDs 69282.4 BSTAR®  11.11 TR= ,900 RBO= 127.12 CO= 18,16 TC*CH=16.551 CRep= .01 9 8BR= 125.52

1

1

I

1

1

1

1

I

1
THETA®180.0 ZoDs 86603.0 BSTARs 11.11 TRz .900 BABO= 127.12 CO0= 18,16 TC+C0:16.551 CReP= ,02 {=10 BBR= 125,52

tz11 BBR= 125,52 _

1z1? BBR= 175.32

1213 BBR= 125,52

1=14 BBR= 125.52

I

1

I

1

1

I

1
THETA=150,0 7eDs 173206.0 BSTARs _ 11,11 TR= ,900 BBO= 177.12 CO= 18,16 1C*C0=16.551 CRepz .07 1=y

1

1

1

15 BBR= 125.32

1

1

1

1

2

THETA=150.0 Z#Dx 346411,9 BSTAR® 11,11 TRZ .900 RBOZ 127.12 0= 18.16 TC*C0-16 .551 CRep= .78
THETA2130.0 ZeDe 519617.9 8STARs  11.11 TRz .900 RBO= 127.12 CO: 18.16 TCeC0:16.551 CRepz .61

THETA=150.0 ZeDs 692823,8 ASTARe 11.114 TRz .900 RBO= 127.12 CO= 18.16 TC#C0=16.551 CReP= 1,07
THETA2150.0 ZeDs 866029,8 STARe 11,11 TR= .900 BB0= 127.12 CO: 18,16 TC*C0:16.551 CReP: 1,68
TMETA=150.0 zeD£1299044.7 BSTARs 11,11 TRe ,900 BBO= 127.12 (0= 18.16 TC*C0=16 551 CRe«pP= 3.78
THETAe130,0 ZeD#1732059.6 BSTARe  11.11 TR= .900 BBO= _127.12 CO: 18.16 TCeC0=16.551 CRep= 6.66 _

6 BBR= 175.52
7 BBR= 125.52 .
878BR= 125,52
9 BBR= 125.52
0 8BR= 125.5?

THETA#150.0 Z#D»2165074.5 BSTARs  11.11 TR= .900 RBO: 127.32 (0= 18.16 TCeCOr16.551 CReP=10.43
.. THETA=150.0 2#Dx2598089.4 BSYARs __ 11,11 TR= ,900 BBO= 127.12 COs 18,16 TCeC0=16 551 CR#p=15,08

THETA®150.0 ZeDa3464115.2 BSTARs 11,11 TRz .900 BBO= 127.12 CO0: 18.16 TOsC0=16.551 CRep=26.81

CURVES INTERSECY AY Axs 16.%55139 Av:z  2706779.30414

TUTHEYATLIS D TYeDs LAY @5TARE T 11711 fRe 79007 BBO= 127.12 CO= 27.50 1CeC0=25.070 CRePx 00 1 BBR:z 125.352

~.-JHETAs135,0 zeDs  2828.5 BSTARs __ 11,11 TR .900 BRO= _127,1; 0= 27.50 TC#C0=25.070 CRePz 00
THETAR13%.9 ZeDa 42427 8STARe 11,11 TRe 900 BBO=  127.12 Co= 27.50 TCeC0=25,070 CRepz
THETA=135.0 ZeDs  356%56.9 BSTARS__ 11,11 TR= .900 BBO0Z 127.12 (0= 27.50 TCeC0:25.070 CReP=
THETA«IYS,0 zo0a  7071.1 BSTARs  11.11 TR+ .900 8B0F 127.12 C0= 27.50 TCeC0=2%5 070 CRap:
THETA»135.0 ZeDs 14142,.3 8STARs _ 11,11 TR= ,900 8B0= 127.12 (0= 27.50 TCeC0:25.070 CR#P=

3 BBR= 125.52
4 BBR= 125.52
5 8BR= 125.52
6 BBR= 125.52

[T U T )

cooalno
~ooloco

TUTHETAR LY G 7éDe 26204, 5 BSTAR:  11.11 TR: . 900 BE0: "157.12 27,50 TCeCB=25.070 CRePz =77 BBR="125.32
.-..JHETA=135.0 ZeDw 42426.8 BSYARs 11,11 TRs ,900 ABO= 127.12 COc _27.50 TCeC0:25.070 CRePz .01 8 BBR= 175.32
TTHBYAR{YE 0 TeDW 565690 BOSTARS TTI1UTT FRE 9007 BHOF T137.12 CO= 27.50 TC+C0=25.070 CRepr .01 9 BBR= 135.352

10 BBR= 125.52
11 BBR= 125.52
1

TRETA=138.0 ZeDa 141422.5 gSTARe 11.11 TR= ,900 BBO= 127.12 CO0= 27.,%0 TC*C0:25.070 CRepPz .07
THETA3138.0 2eDs 282845,0 BSTARe 11,11 TRz ,900 BBOT 127.12 CO0= 27,50 TCeC0:z25.070 CReP= ,?8

1 H

14 _8BRz 125,32
157 BBR:E™ 1725752

1

1

THETAR135.0 Z¢D= 565690.0 BSTARs 1 1
TTYHEYAR(YS YV 2e0E T 70YINZ 6 BSTARs L = U000 AB0T 12V 12 ChE P50 TCeC0+285.070 Cheo= 3,68
THETA=135,0 ZeDv1060668,8 BSTARs 11.11 TR= .900 BBO= 127.12 CO= 27,50 TCeC0=25.070 CRepP: 3,78

= . = . TARs s T, [ = .50 *(0=25.070 CR+P= 6,66
THETA=135.0 7eD21767781,4 BSTARe 11,11 TRz .900 8B0= 127.12 €0= 27.50 TC#C0:=25.070 CRep=10,43 = 125,
TYHETASIIS 0T 2ODNZIZIIIV T BSYARS T I YRS U900 BB 12715 CO0T 27,60 TCeChsAK. 070 CRePz15,08 [=19 BBR:={753
THETAZ135.0 ZeD22828450.2 ASTARS 11.11 TR= .900 BBO= 127.12 CO0= 27.50 TCeC0:=25.070 CR«P=26,8 1220 8BR= 125.52

6 BBR= 125.52
7 BBR= 155.352
=18 BBR= 125.52

I

[

!

!

1

!

|

1

{
THETA=135.0 ZeDs  707131,3 BSTARw 11.11 TR= .900 BB0= 127.12 CO= 27.5n TC*C0:25.070 CR*#Pz .02 |
1

[

l

I

1

1

T

I
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http://__tHSI.A_si8Jl.__L
http://-tHETJ_.__e0_._0
http://--tHETA.180_.-0
http://_Z.o_0.-4J10J_.01L
http://�_U.__1JL_JJ_.__
http://__11j.11
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TURVES INTERSETY AY A=

25,06V  Ay= 2723664.52417

THETA=120.0 ZeDs

1000.0 BSYARs

11.11 YR= ,900 BBO*

155.03 CO= 11.45 TC+C0=10.607 CRep=z

CHBY AN LAY LD T ROUG L O RS TARE T {1 I YRE U0 BE0E i85, 037 0T 11,45 YCeTO=10.607 CRep:
THETAe120.0 z¢Ds  3000.0 BSTARs 11,11 TRe ,900 BBOs 155.03 C0= 11,45 _TCeC0:10.607 CRep:
THEYA»120.0 ZeD=  4000.1 BSTARs 11.11 THRs 900 AB0F 155 08 GO 1T.45 TCeC0si0 807 CRepe”

___THETAs120.0 Ze0s  5000.1 BSYARs  11.11 TRz ,900 BBO* 155, os £0= 11,45 TC*C0=10.607 CReo=
THEYAS LU, 2ebe TIUONE T BSTYARe {1 I YR UGV BRo:  1%5.8F 0= 11.45 TCeC0=10.607 CRePZ " ,00

. THETA=120,0 2eDe_  20000.3 BSYARs __ 11,11 TR= .900 BBO®= 155, os COz 11,45 TC*C0=10.607 CRepz ,01
THRYART20.0 2 JYOVO. 4 BETARe T {1VIT TR U900 BA0s 155,03 CO= 11,45 TCeC0=10.607 CRepz ,01
THETAs120.0 2¢D=  40000,% BSYARs _ 11.11 TR= ,900 860> 135.03 CO=_ 11.45 TCeC0=10.607 CRePz _ ,01
YHETA=120.0 ZeDe 50000.7 BSTARe 11.11 TRa .900 BBO= 155.03 CO= 11.45 TCeC0=230.607 CRepz .02

___IHEBTA=120.0 zong 100004.3 BSYARe __ 11.13 TR= ,900 B8B0= 153,03 CO= 11,45 TC#C0230.607 CRepz ,07
YRETNE1207872 T200002.6 BSTAR. 11,11 TR 7,900 BB0= "155.03 CO0= 11.4%5 TCeC0:10.607 CRep: ,27
THETA120.0 zo s 300003.9 BSTARs __ 11.11 TR: .900 BBO®* 155.03 CO: 11.45 TCeC0210.607 CRePs ,60

BBO= 155.03 CO: 11.45 YC*C0210.607 CRePs 1,07

THETA=120.0 ZeDs 500006.5 BSTARe _ 11.11 TRs .900 B80S 15%.03 C0x 11,45 TC*C0=10.607 CRePz 1,67
T YWBTAs{20. o Zo0w 7!0009 B BSTARe  11.1%f TRz .900 BBO® 155.03 0= 11,45 TCeC0:10.607 CRepz 3,75
BBz 155.03 C0= 11,45 TC«C0:10.607 CRePz 6,61

BBO= 155.03 CO0z 11.45 TCeC0x10.607 CRePx10,35

“]35[53139_9_giqggggoogq_g_gslggl___1;t11 TRs ,900 BBOz 155,13 CO0= 11,45 TCeC0:10.607 CReP214,97

CURVES INTERSECT AT Axs

wee-JHETLAR105.0.29D0
2eDs

THETA=103.0

THETA®105.0 ZeDn

- THETAP10%.0.2¢Da. ... 2988.3.8ST4Re.____11.11 JR» _.900.8B0S% _

THETAS105.0 ZD»
----THETAS108.0 _2¢Dx___10353.0 BSYARe.___11.11 TRx .900.8802 __225.13 C0=__7.81.TCeC0= 7.407 CRePs___,01 [z 7 BRR: 213,72 _

1035.3 BSTARe
2070.6 BSTAR®
5176.5 BSTARe

10.60742 Avs  1263761.91306

T=10
I=z11
I=32
1=13
I=14
l=15

1217
1218
1219

B

8BR:

gOR=" 150,94

B8Rz 160,44

BBR= 150.54

_BBR= 150,94
BBR= 140,44

BBR= 150,54
BBRz 150.44

BBR=z 150.44
BBR= 150,54

B8Rz 150 s4_

88R= 1sn 54

8BR= 150.44

8BR= 150.44

517..7. BSTARR . _11.11 JAs _.900 BBO3_ __225.13 CO»_ 7.81..TCeCA3 7.407 CRePx__ .00 .la_1 BBRs _213.72..

11,11 TRs ,900 BBO® 225.13 CO= 7.81 TCeCO= 7.407 CRePz 00 Iz 2 8BR= 213.72
. 02 225,13 0= 2.81 TCeCfic 7,407 CReps nn 1z 3 ABR= 213,72

11.11 TRz ,900 BBO= 225.13 CO0= 7,81 TCeCO= 7.407 CReps ,00 [z 4 BBR:z 213.72
_225.13 00z __2.81..1CeCliz 7.407 CReP=___,00 _lx_ 5. _BAB=.213.22

11.11 TRs ,900 880z 225.13 CO0= 7,81 TCeCO= 7,407 CRep=z ,00 is 6 BBR= 213.72

THETA=105.0 ZeDs 15520,% BSTARe  11.11 TR=s ,900 BB0= 225.13 CO0z 7.81 TCeCOz 7.407 CReps .01 Ie B BBR= 213.72
: 3 3 - *pzs
THETA®105.0 ZeDs 25862,6 BSTARs  11.1% TYRs ,900 BBO* 223.13 CO= 7.81 TC#CO: 7.407 CRepz ,02 I=x10 BBR= 213.72
- THETA®109.0.70Ds... 51265,1 BSTARA..__11.1%1 TR0 .900 BB0? _.225.13 CO0= __7,81..TCeCO= 7.407 CReP= __,07 l213 BBH=.213.72..
TMETA®105.0 ZoDs 103530.3 BSTAR® 11.11 TRs ,900 BBO= 225.13 C0= 7,81 TCeCO= 7 407 CRepz ,27 1212 BBRz 213,72
. IHETARL09..0_200s 19529%,4 ASYARe ... 11.11 TR= .00 BBO®_ _225.13.C0z__ 7,81 TCeCQz ?7.407 CRePx _.59 1=x13 BRRx 213.72_ _
THETA®105.0 ZeDs 207060.6 8STARe  11.11 TRs ,900 BBO® 225.13 COs 7.81 TCeCO= 7.407 CRePa 1,05 [o14 BBRz 213.72
L] ] 2 H ICeCO= 2.407 epzn s = 1
THETA#105.0 2eD» 388238.6 BSTARs 11.11 TRs ,900 RRO® 225.13 CO0= 7,81 TCeCOz 7.407 CRePz 3,68 Ix16 BBR= 213.72
... YHETA®10%.0 _29Ds_5176%1.5 ASTARe ___11.11 JRs ,900.RB02 225.13 CQz. 7,81 IC*CO0= 7.407 CReps 6,49 [217 BRAR= 213.72..
THETAS105.0 ZoDs 647064.4 BSTARs 11,11 TRs ,900 BBO* 225.13 C0z 7.8y TCeCOz 7.407 CReP310,15 1218 BBR= 293.72
CURVES INTERSECY AY Axs 7,406%0 Ays  55$055,43394
THETA®100.0 Z*De AT 7 RSTARe 11 1Y TRaT.900 BB0s  275.02 COz 7.2% TCéCOz 6.939 CRePz ,00 1=z i BBR: 258.53
".IultﬂzanAQHZzD! ....... 694,% RSYARS . 11,14 _JRs ,900 BON= __27%.02 C0=__7,25 TCeCQ: 6,939 CE!PA_“,Qon x 2 BBRz 258.53
THETAS100.0 ZeDs  1041.7 BSTARs  11.11 TRs ,900 BBO= 275,02 C0a 7,25 TCeCOs 6.939 CRepe I's 3 BBRz 2%8.53
___IHEBTAe100.0 ZeDs  1386,0 ASYARs 11,11 TRs ,900 RBOs 279,02 COG= 27,25 TCeCO0z 6,939 CReps .oo iz_4 BBR= 258.53
THETAs100.0 2eDs  1736,2 BSTARs 11,11 TRs ,900 BBO* 275.02 CO= 7.25 TCeCO= 6.939 CRePz ,00 Iz 5 BBR= 258.43
... JHETA=100.0Q_ZeDe____. 3472.4 BSTARa | 11,04 IRs_,900 8B03 _275.02 CQ=.__7,25 TC*CO0z 6.939 CRePz ,00 Iz 6 BBRs
THETAS100.0 ZeDs  6944.9 8STARe  11.11 TRs ,900 BBO= 27%.92 CO= 7,25 TCeCO0z 6.939 CRepPs .0t Iz 7 B8BRs
THETA®100.0_20Re 104173 BSTARe __ 900 BB0= 279.02 CQz 7,25.7CeC0= 6.939 CRepz ,01 iz 8 8BR= &
THETA®100.0 ZeDs 13889.8 BSTARe  11.11 .900 BBO* 27%.02 CO= 7.25 TCeCO= 6.939 CRepz .01 Is 9 BBRe
An *Ds 31736 ARw = 0 275,02 CO= 7,25 YCeCOz 6.939 CRepa ,02 ]=10 BBR=z 258.53
THETA®100.0 2¢0= 34724.4 BSTARe 11,11 TR= ,000 BBO= 275.02 CO0z 7,25 TCeCO:= 6.939 CReps ,07 le211 BBR=z 258,53
... JHETAS100.0 28 5.069191.n.as:&ag.n_xx*ii,Iag".voo BBO* 27%,92 €0= 7,2% TCeCO: 6.939 CRep= ,27 [212 BBRr 258.43 _
THETA®100.0 Z¢De 104173,2 BSTAR® 11.11 TRz .900 BBO= 275.02 CO= 7.25 TCeCO: 6.939 CRePz .58 1213 BBR:= 25B8.43
..-JHETA2100.0 ZeDs 11&!91 6 _BSYARS____11.1% _TRe .900 RBO® 275.02 CO0= 7.25 TCeCO0a 6.939 CRepP=s 1.03 I314 BBR= 258,43
THETAs100.0 ZeDs 622,0 BSTARs  11.11 TRs ,900 B880= 275.02 CO= 7,25 1C+C0= 6.939 CReps 1,62 [215 BBRz 25B.43
IHETAS100.0 ZeDs 260433 0_BSTARe 11,11 TRas ,900 BBO= 275,02 CO= 7,25 TCeCO= 6.939 CReps 3,63 1216 BBR:= 258.43
THETA®100.0 2¢Ds 347244,0 BSTARs  11.11 TRs ,900 BBO® 275.02 CO= 7,25 TCeCO= 6.939 CRePz 6,40 1=17 BBR= 258.53
THETAS100.0 ZoDs 434055.0 RSTAR® __ 11,11 TRs ,900 8B0= 275.02 CO: 7.2% TCeCO:= 6.939 CRepP=210,01 1z18 BBR: 258.43
- CURVES INTERSECT AT axs 6.9390% Avs  350142.32948
___THETA® 95,0 ZeDs 174.2 BSTARs  11.11 TRs ,900 BBO* 510.25 €0z 3.45 TCeCO= 3.366 CRepxr .00 lz 1 BBR:= 470.33
THETA= 980 ZeDs J4P. ¢ BSTARe  "11.11 ¥Hs ,900 BBO=z 510,25 CO0= 3,45 TCeCO= 3,366 CRepa ,00 [= 2 BBR= 470.1%3
____THETAs 98,0 7eDs _522.6 8STARs _ 11.11 TRz ,900 BBO= 510.25 €Oz 3,45 TCeCO= 3 366 CRepx ,00 1= 3 BBR=_470.3%3
THBTAS 98,0 ZeDs 696.8 BSTARS 11.11 TRz ,900 BBO® 510.25 CO= 3.45 TCeCO3z 3.366 CRepPz ,00 1z 4 BBR= 4/0.13
THETAs 95.0 2¢Ds 871.0 BSTARe  11.13 TR=x ,900 BBO3  510.23 C0=__3,.45 TCeCO= 3.366 CRep=z 00 [z 5 BBR= 4,0.13
THETA» 95.0 Z*0s  1741.9 BSTARe  11.11 TRs ,900 880% 510.25 C0= 3,45 TCeCO= 3.386 CRepz ~,00 Iz & BBR= 470.%3
__ _TMETAs 95.0 7e0s  3483.8 BSTARs 11,11 TRz .900 860* 510.25 CO:= 3,45 TCeCOz 3 388 CRep= ,01 [= 7 BBRz 470.33
THETA® 98,0 ZeDs  5225,8 BSTARs 11,11 TRs .900 BB0= 510.75 C0z 3,45 TCeCO0= 3.366 CRepz .01 [z B BBR= 470.33
____THETAs 95.Q 2eDe __6967,7 BSTAR: __ 11,11 TRz ,900 RBO0= 510.75 C0= 3,45 1CeC0=z 3.366 CRepx ,01 iz 9 BBR= 470.33
THEYA® 99,0 2%Da """ 8709.6 BSYAR®  11.1% TR= ,900 880= 510.25 CO0= 3.45 TCeCO= 3,366 CRePrz .02 1210 BBR= 470.33
THETAs 95,0 ZeDs 17419,.2 BSTARs __ 11,11 TR= ,900 BB0= 510.2% 0= 3,45 TCeCO=z 3.366 CRePz ,07 211 BBR= 4/0.33
THETA® 08,0 ZeDs 34838.3 BSTAR®  11.11 TR® ,900 BB0= 910.”5 C0= 3.45 TCeCO: 3.366 CRep= ,25 1=12 8BR= 470,133
___THETAs_ 95, ( . 52257.% BSTARs.___11.11 TRz .900 BBO= 510.25 CO0= 3.45 TCeC0= 3.366 CRePz .54 1213 BBRz 470.33
THETAR 9%, 69676.7 BSTARS  11.11 TRs .900 ABOs %10.75 CO= 3,45 TCeCO0s J.366 CReP= ,96 Iz14 BBR:= 470.13
THETAs 95.0 ZeDe 8709%,8 BSTARs 11,31 TRs_.900 BB0* %10.253 CO0= 3,4% TCeCOs 3.366 CRecz 1,51 !=15 BOBR= 470.33
THETAs 95.0 2eDa 130643.8 BSTARe 11,11 TRz ,900 BBO® 510.75 (0= 3,45 TCeCO3 3.366 CRePz 3.39 1216 BBR= 470.3%3
CURVES [NTERSECT AT Axs _ 3.36560 AvY:s  13000%5.43046
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AZTMUTW OF PATH OF SIQHT WITH RESPECT TO SUN IS 0 NFGREES

ZENITH OF PATH OF SIGHT » 180 DISTANCE 10 TARGET AXIS = 5 ALTITUDE = 1667644 CCNTRAST IS POSITIVE

ZENITH OF PATH OF STGHT = 165 DISTANCE TO TARGET AXIS ¢ 566873 ALTITUDE = 2115034 CONTRAST 1S PISITIVE -

ZENITH OF PATH OF SIGMT = 180 DISTANCE TO TARGET AXIS = 1562643 ALTI{TUDE = 2706779 CONTRAST IS PISITIVE

ZENTTH OF PAYW OF STGHY = 135 DISTANCE TO TARGET AX1S a 2773491 ALTITUDE = 2723665 CONTRAST IS PISTTIVE

ZENITH OF PATH OF SIGHT = 120 DISTANCE 10 TARGET AXIS = 2188742 ALTITUDF = H263762 CONTRAST IS POSITIVE

ZENTTH OF PATH OF STUHT = 105 DISTANCE YO YARGEY AxIS = 2055583 ALTITUDE = 8%n0s5 CONTRAST TS POSTTIVE

ZENITH OF PATH OF SIGWT = 100 DISTANCE TO TARGET AXIS = 2042504 ALTITUDE = 360142 CONTRAST 15 POSITIVE

ZENTTH OF PAYH OF STGWY s ¢% DISTANCE 70 TARGET AXTS = 1486593 ALTITUDE = {30065 CANTAAST 1S BFOSITIVE

.............. AZIMUTH_OF PATH OF SIGHT_WIYH RESPECT_ Y0 SUN. IS _45 DEGREES. . . _ e oo e e s
THETA®180.0 ZeDs  2000.0 ASTARa 11.11 TR= ,900 BBO= 197.R0 CO= 4,95 TCeCO: 4.655 CRePz ,00 I= 1 BBR= 1A89.13
THETA=180.0 2eDs  4000.0 8STARs 1 TR= .90Q BBQ2 197.80 CO= 4,95 TCeCO- 4.65% CRsP= .00 Iz 2 BBR= §89.13
THETA®180.0 2eDs  6000.0 RSTAR® 11,11 TR= ,900 BBO3 197.80 CO: 4.98 TCeCO: 4 656 CRsPs .00 Is 3 BBR: 189.13

- IHETA=180.0 29 1112 TR: ,900 BBO= _197.80 C0= _4,95 TCeCO0z 4.655 CRePz ,00 lz_4 8BR= 189,13 _
THETA®180.0 ZeD= 10000.0 BSTARs 11,11 TRz .900 BBO= 197.80 C0= 4.95 TCec0: 4.655 CRepPz .00 Iz 5 BBR= 1R9.13

—-11.11 TR . 900 ABO= _197.80 CO=__4.9% TCeCO0= 4.655 CReP=__ ,00 Iz 6 BBR= 169,13 _
THETA2180.0 ZeD= 40000.0 3STARs 11.12 YRz ,900 BBD= 197.80 CO= 4,95 TCeCO= 4.655 CR#Pz .01 Iz 7 BBR: 189.13
Aw *0s ARs L] 2 197,80 CQ= 4,9% TCeCO0= 4,655 CReps 3,01 12 § BBR= 189,13
THETA=180.0 2ZeDs 80000,0 BSTARs 11.11 TRs ,900 BBO= 197.80 CO= 4.9% TCeCO:= 4.655 CRePs ,01 Iz 9 BBR: 189.13

---THETA®180.0 ZeD2 300000,0 ASYARs _ 11,11 _TR=_.900 BB8p= 197.80 C0= 4,95 TCeCO= 4.855 CRePs .02 1210 BBR=_189.13_ _
THETA®180.0 2#D= 200000,0 SSTAR® 11,11 TRz .900 BBO: 197.80 (Ot 4.95 TCeCO= 4.855 CRepz .07 l=z11 BBR= 189.13

- -THETA=180.0. 2#0s 400000.0 RSTARe ___11.11 TR= ,900 RB0= 197,80 CO= 4,95 TCeCOz 4.655 CRepa 227 1=12 BBR= 189.13_.
THETA=180.0 ZeDs 600000.0 ASTARs 11,11 TRz .900 BBO= 197,80 CD= 4.9%5 TCeCQ: 4.655 CRep: ,59 1213 BBR= 189.13

ETAs . *Ds 8 ARs TR= 2 ? CQ= 4,93 TCeCO= 4,855 CR#P=z 1,05 i=14 BBR= 1R9.13
THETAn180.0 2¢D=1000000.0 35TARs 11.11 YRz ,900 ABO= 197.B0 0= 4,95 TCeCO: 4,855 CRePs 1,65 I215 8BR:= 1H9.13
.JHETA#180.0 7¢Dx1500000,0 8STARs_ . _11.11 TRz .900 BR0= 197.80 CO= 4.9% TCeCO: 4. 65% CRep= 3.71 (=16 BBR= 189.13
THETA=180,0 2¢D#2000000.0 BSTARe 11.11 TR= ,900 BBO= 197.80 CO= 4,95 TCeCO= 4.855 CRenz 6,54 =17 BBR: 189.13

CURYES [NTERSECT AT Axs 4,65%38 AY®: 1667644.05591

TTTHETA1689 290 T 19318 ASTAR 11.117THa (960 8B0= 131.87 0=~ 9.09 TCeCO0x 8.312 CRep= .09
... JHETAz165.0 zeD= _ 3863.6 BSTARs ___11.1% TR: .900 BBO= 131.87 CO:= 9.09 TCeCOh= 8.312 CRepz  ,00
THETAS145.0 ‘ZeDa 5795, 479SThRe 11,11 TRz .900 8B0z 131.87 CO= 9.5 TCel0- 8.312 CRepz 90
THETA=165.0 ZeDe  7727,2 BSTARs  11.13 TR= .900 ABQ= 131.87 CO= 9.09 TCeCO: 8.312 CRePe  ,00
THETAn165.0 ZeDs 9659.0 BSTARs 11.11 TRs ,900 BBOF 131.87 CO0: 9.09 TCeCO0: 8. 312 CR+b: .00
..JHETA3165.0 7eDs 19318,0 8STARs 11,11 TRz ,900 BBO:= 131.87 C0=_9.09 TCeCOz 8.312 CRep= ,00 :
THETAS165.0 Z4Ds 38636.1 8STARs  11.11 TRz .900 RBO= 131.87 bo: 9.09 TCeCOz 8.312 CRepz ,01 7 BBR=E 129.79
THETAs165.0 zeDs 57954,1 BSTARs _ 11.11 TRz ,.900 8B0= 131.87 CO= 9.09 TCeCO:= 8.312 GRep= «01 I3 8 BBR= 129,79
THETA®165.0 ZeDe ~ 77272.2 3STtAR® 11,11 TR="900 880= 131.87 CO= 9.09 TCeCO= 8.312 CRepz ,01 Iz 9 BBR:Z 159,79
THETA2163.0 ZeDs 96590.2 8STARs  11.11 TR: .900 RAO0= 131.87 C0= 9.09 TCeC0= 8.312 Chepz  ,02 1210 BBR= 129.79
THETA2163.0 ZeD» 193180.5 BSTAR:  11.11 TR:z ,900 BBO= 131.87 CO0: 9.00 TCeCO: 8 312 CRwps .07 T={1 BBR= 129.79
BSTAR= _ 11.11 TRz .900 ABO= 131.87 CO= 9.09 TCeCO: 8.312 CReps .28 1312 8BR= 129,79

2 BBR= 129,79
3 BBRZ129.7%
4 BBRz 129.79
% BBR= 129.79

6 BBR: 179.79

“

8STARs  11.11 TRz .900 8B0= 131.87 0= 9,09 TCeCO= 8.312 CRepz ,61 (213 BBR:= 19,79
8STARs  11.11 TRz .900 BBO: 131,87 (0c 9,09 TCeCO: 8.312 CR+P= 1,07 l214 BBR: 129,79
BSTAR® 11,11 TR= (900 880= 131.87 CO= 9,09 TCeCO: 8.312 CRePs 1,68 1215 BBR:z 129./9
THETA=165.0 7e0s1448853.6 9STARs  11.11 TRe .900 BBO: 131,87 CO:_ 9.09 TCeCO= 8.312 CRepr 3.77 [z18 BBR: 129.79

THETA»143.0 24021931804.7 BSTAR® 11,11 TRx .900 BBOZ 131,37 CO: 9.09 TCeC0: 8.312 CR+pz §.55 [+17 BBR= 159 79
THETA®165.0 2¢D22414755,9 BSTARs __ 11.11 TRs ,900 RBO= 131.87 CO= 9.09 TCeCO: B.312 CRer=10.42 1218 B8R- 129.79

CURVES INTERSECT AT Ays 8.31192 AY: 2144655.23987
.._JHETA=150.0 ZeDs  1732.1 8STARs 11,11 TR= ,900 BBO= 119.99 0= 8.41 TCeCO= 7.622 CRep: +00 I=2 1 BBR= 119.10
TUYRETAWI5007ZeDs 3464, 1 @STARS  11.11 TR ,900 RBO:  119.99 0= 8.41 YCeCO= 7.622 CRePx  ,00 Iz 2 BBR= 119,10
THETAS150,0 ZeDs  5196,2 BSTARs  11.11 TR= ,900 BBO= 119.99 C0: B8.41 TCeCOz 7.622 CReP: .00 1= 3 BBR= $19.10
TUYHETAWI®0.0 Ze0s  6928,2 BSTAR®  T11.11 TR= .900 BBO: 119.99 C0= 8,41 TCeCO= 7.622 CR#P=  ,00 (= 4 BBR= 119.10
THETA2130.0 7eDs  B8660.3 BSTARs  11.11 TRz .900 BBO= 119.99 (0= B.41 TCeCO= 7.622 CRepz .00 1= 3 BBR= 119.10
HETA= <0 Z*D= 17320.6 8STARs 11.11 TR= 900 6B0s 179.99 CO= B.41 TCeCO= 7.622 CRePz .00 1z 6 BBR= 116,70
JHETA150.0 ZeDn 34641.2 BSTARs 11,11 TRz .900 8802 119.99 CO= 8,41 TCeCO: 7.622 CRepz .01 [= 7 BBR= 119.10
T YHETAT{80.0 ZeD:  51961.8 BSTARs 11,11 TR= .900 pBg: 119.99 C0= B8.41 TCeCO= 7.622 CRePz ,01 [= 8 BBR= 119.10
THETA=150,0 7eDs 69282,4 BSTARs _ 11.11 TR= .900 RBO:= 119.99 GOz 8.41 TCeCO= 7.622 CRePz .01 1= 9 BBR= 119.10

TTYHETAR1%0.0 Z9D: 86603.0 ASTARs ~ T11.11 TR: 900 gRo= 119.99 C0= 8,41 TCeCO0= 7.622 CR+P= ,02 1=z10 BBRz 119.10
THETAz150.0 zeD= 173206.0 8STARe* 11.11 TR= .900 BBO= 119.99 CO= 8.47 TCeCO= 7.622 CRep= W07 1231 BBR= 119.10
THETA®150.0 ZeDs 346411.9 BSTARs 11.11 TR= 900 8A0= 119.99 CO= B.41 TCeCOz 7.622 CRePz .28 [212 BBRN: 119.10

_--JHETAs150.p ZeDx 519617.9 @STARs.  11.11 TR= .900 BBO= 119.99 0= 8.4 TCeCO: 7.622 CReps «61 1313 BBR= 119.10

11.11 TRz ,900 RBO= 119.99 CO= 8,41 TCeCO=z 7.622 CR+P=r 1,08 (=14 8BR= 119.10

- JHETA=150.0 7eDe 866029.8 BSTARe ___ 11,11 TRx .900 BBO= 119.99 CO:= B.41 TCeCO:= 7.622 CRsp= 1,69 1215 BBR= 119.10

THETA2150.0 7¢D31299044.7 8STARs 11,11 TR= .900 BB0= 119.99 CO: 8.41 TCeCO= 7 822 CReps 3.78 1216 BBR= 119.10
TMETA=150.0 Z+0s1732059.8 3STAR®  11.11 TRz .900 BBO= 119.99 CO= 8.41 TCeC0= 7.622 CRePz 6,67 1217 BBR: 119.10

T THETA®150.0 Z9D#2165074.5 ASTARs 11,11 TR= 900 BB0T 11099 CO0= 8.41 TC+C0= 7.622 CR+P310.45 1218 BBR= 119,10

112



CURVES INTERSECT AT Axs 7.82173  Ayz  1840884.23999

. 11.1 3, BB0= 115.24 CO° 48 TC#CO0= 7.664 CRens .00 1s 1 BBR= {14.42

THETAS135.0 ZeDs  2828.5 ASYTARe 11,11 TR= .900 BBO3 115,24 CO= 8,48 TCeCO=z 7.664 CRepz ,00 Iz 2 _BBR=z 114.82
TTTYHETASTYS 0 e bs T €242, 7 98 TARe 11,11 TRs . 900 BB0= 115.24 C0= B8.48 TCeCO= 7.664 CReps ,0N0 (= 3 BBR= 114,92
THETAu135.0 ZeDs  5656.9 BSYARe 11,11 TR= ,.900 BBO> 315.74 C0» _8.48 TCeCOx 7.664 CRePz ,00 Iz 4 BBR= 114.32

TTTRMETAS IR0 ZeDe YOV ASTANe 11,11 TR= L 000 AB0* 1i5.74 CO0= “ 8,48 TCeCOz 7.664 CRepz= ,00 Is 3 BBR= 114.82
THETA®135.0 ZeDs  14142,3 9STARe  11.11 TRs .900 BBO® 113.24 COc 8,48 TCeCO= 7.664 CRepa .00 Iz 6 BBR:= 114.92

THETAs13%.0 Z#Ds 28284,5 BSTARs 11,11 YRs 900 BBO® 115.24 CO0c 8,48 TCeCOsx 7.664 CReps .01 Ia 7 BBR= 114,82
___THEYA®139.0 ZeDs 42426.8 QSTARe 11,11 TRs ,900 BBO=® 115.24 COz 8,48 TCeCOx 7.664 CReps .01 [=z B BBR= 114.92
THRTAWIYS . 0 Zebe 56369, 0 aSTARS 11,11 TRs ,900 B800= 115.24 COc 8,48 TCeCOx 7.664 CRePz ,01 Iz 9 BBR= 114.32
THETA®135.0 ZeDe _BSYARs_ _ 11.11 TR= ,900 BBO® 115.24 CO= 8,48 TCeCOs 7.664 CR#Px .02 I=10 BBRe 1316.82
TTTYHETAS TS YeD BSTARS 11,11 TRs 900 AB0T "115.24 C0T 8,48 TCeCO:z 7.664 CReps ,07 (211 BBR= 114.82
THETA®135.0 ZeDs 282845.0 ASTARe 11,11 TR= .900 B80S 115.24 COx 8,48 TCeCOz 7.664 CRePs .28 (=32 BBR: 114.92
TTYWETARI{3%.0 ZeDs 424287.% BSTARs  11.11 TRs 900 8B02 115.24 COs 8,48 TCeCO= 7.864 CR#oz ,61 [313 OBR= 114.982
THETA®135.0 ZeD» 565690.0 ASYARs 11,11 TRz ,900 B80% 115,24 CO* 8.48 TCeCO= 7.664 CRePz 1,08 [=14 BBRx 114,32
TTTYHETAAYSY 0 e D YOV {12 6 BSTARe T (1 11 TRa U900 B8R0 118, 24 C0w 8,48 YCeCOs 7.66¢ CReps 1,69 (215 BBR=z 114,62
THETA=135.0 2eDs1060668.8 BSTARy  11.11 TRs .900 9803 115.24 C0= 8,48 TCeCO= 7 664 CRep=z 3,79 [216 BBRc 114.82
OVOTRN0Y T {IEIZdTE0F T8, 48 YCHC0E 7. 664 CRepe 6,88 =17 BBN= {14VAY T
THETA®13%.0 ZeDw1767781.4 BSTARs 11,11 TRs ,Q00 BAB0= 115.24 CO= 8,48 TCeCO:= 7.664 CRep=10.47 (=218 BBR: 114.32

""""""" CURVES T INTERSECY WY Axa ™~~~ """ "7 88351 AY# (504085 184y T 7 ) o o7 ToTT T

THETA2120.0 ZeDs  1000.0 BSTAR® 11,11 TRs .900 BBO* 124.74 CO03 7,90 TCeCO= 7.193 CR#Pz .00 iz 1 BBR= 123,139
. . . TERs = ., AB0s 124, ] .90 TCeC0: 7.193 CReP= |00 Tz 2 BBA: {73.38
THETA®120.0 ZeDs  3000,0 ASTARs TRs ,900 BB0= 124,74 CO0= 7,90 TCeCO=z 7.193 CReps ,00 [z 3 BBR= 123.%8

11,11
TTTYHEYAS LRV IO T ZeDs T 40U 1 BSTARE T 11711 TR 000 AR0T 124,74 €0 7,90 TCeCO= 7.393 CRePz’ ,00 Iz 4 BBR= 173318
THETA2120.0 ZeDs  5000.1 BSYARe 11,11 TR= ,900 RBO= 174.74 COz 7.90 TCeCOs 7,193 CRePe .00 I= 5 BBR:= 123.38
TTTYHEYAS {20y 2o T IOV I RS TARE T {1107 IR0 BEG 124,74 C0="""7.90 YCecCO= 7,193 CRep=z ,00 12 6 BBHE {7345 &
THETAS120.0 2¢Ns 20000.3 BSTARs  11.11 TRs .900 8BO= 124.74 CO= 7.90 TCeCO= 7.193 CReps .01 'x 7 88Rs 123.38
~ YHBTAsi20.0 ZeDs 30000.4 BSTAR® 11,11 TRs .900 880° {24.74 CO= 7,90 1CeCO= 7.193 CRePs ,01 1o B BBR= 123,38
THETAs120.0 ZeDs 40000,5 BSTARs __ 11.11 TR= ,900 BBO* 124.74 CO0z _7.90 TCeCOs 7.193 CRePs ,01 [z 9 BBR:= 123,38
TTTPHETAST2D.0 20w T 8U0V0. 7 BSTAR 11,11 TRE [900 BBG3 124,74 Th=z T 7.9n TCeCO=x 7,193 CReS= ,02 [z310 BBR: 17338
THETA®120.0 2eDe 100001,3 BSTAR®s 11,11 TR= ,900 BBO> 124.74 C0= 7.90 TCeCO= 7.193 CRepz ,07 I=z11 BBR= 123.138
TTUTHETAST20.0 2909 20000246788 TARS T 11,11 TR=7.900 BB0= 124,74 COx 7.90 TCeCOz 7.193 CRePs ,28 1212 BBR= 123.38
THETAS120.0 ZeDs 300003,9 BSTARs  11.11 TRe .500 BBO= 124.74 C0c 7.90 TCeCO= 7.193 CRePx .63 1213 BBR= 123.38
THETA=120.0 ZeD= 400005,.2 8STARe 11.11 TRs .900 BB0= 124.74 C0= 7,90 TCeCO= 7.193 CRepz {,07 iz14 BBR= 123.18
___THETA®=120.0 2¢0% 500006.5 BSTARs ___11.11 TRs .900 BBO= _124.74 CO= 7,90 TCeCO: 7.193 CRepz 1,69 1215 BBR= 123,38
TYRETASAYT0 290 YE0009.9 9STYARe 11,11 TR® 900 BB0= 174,74 CO: 7,90 TCeCO: 7.193 CRePz 3,78 [a216 BBR= 123.7%8
THETAS120.0 ZoD=1000013,1 BSTARs 11,11 TRs .900 BBO= 124.74 (0= 7,90 TCeCO= 7.193 CReP= 6,66 1217 BBRz 123.18

TRETAR12007 290+ 1290016, 0STARs 11711 TRs 900 BBO= 124.74 CO= 7,90 TCeCO= 7,193 CRePs10,44 1a18 BBRs 123.1%8

............ CURVES INTERSECY AT Axs_ _______ 7.49287 Avs 1039101.53829
T CCTHETAT105.0 240" 7T S17.7°ASYARE T T1.{1 TRz .900 8B0: 179.98 GOz 5.37 TCeCOz 8.025 CRepz .00 8BR= 173,19
THWETA®105.0 Z#0z  1035.3 9STARs _ 11.131 TR= .900 BBO= 179.98 C0= 5,37 TCeCO: 5.025 CRerPz .00 BBR= 173.09

T TYRBTAa10%.0 ZeOs 1533.0 BSTAR®  1i.11 TR= .900 AB0= 179.98 COz 5,37 TCeCOz 8.025 CRePz ,00
THETA=105.0 ZeDs  2070.6 8SYARs  11.11 TR= ,900 BBO= 179.98 CO= 5,37 TCeCO= 5.025 CRePz ,00
T IMETA=109.0 ZeDs  2588.3 9STARe 11.11 TR= ,900 RBO= 179.98 CO0= 5.37 TCeCO= 8.025 CRePz .0
- THBTA®10%9.0.290s ... 5176.5.8STARR___ 11,11 TRz .900 800z 179.98 C0= 5.32 YCeCO=z 5.025 CReP= .00
THETA®105.0 2ZeDa 10353.0 B8STARes  11.11 TRes 000 BBO0z 179.98 0= 5,37 TCeCOx 5.02% CRePz ,0%
L] LI'L] L] 2 3 r 5,37 _1CeC0=_5.025 CRep= 01 Ix 8 BBRx
THETAS105.0 2¢D= 20706.1 A5TAR®  11.11 TRs ,900 BBO= 179.98 CO0= 5,37 TCeCOz 5.025 CRep= ,01 I3 9 BBR= 173.09
.. THBTA®=10%.,0 ZeD=__25882,4 BSTARs__ _11.11 JR= _,900 RB0= .179.98 CO0= 9,37 1CeC0= 9.025 CRepz ,02 =10 _BBR=_123.09___.
THETA£105.0 ZeNs 5176%,1 B8STARs  11.11 TR=s ,900 BBO= 179.98 0=z 5,37 TCeCO= 5.025 CRepz ,07 Te1i BBR= 173.09
... THETA=10%.0_2eD=_103930.3_8STARe.. _11.11 TRz ,900 RBOs= 179.98 (0= 5,37 TCeCO: 5.025 CRep= ,27 1=12 BBRz 173.09.....
THETAS103,0 ZeDs 155295.4 BSTARs 11.11 TR=x ,900 ABO= 179.98 CO0= 5.37 1CeCO0= 5.025 CRepz ,60 l213 8BR= 173.19
L *Ds = z = 5,37 JCeCO=_5.025 CRspz 1,06 Ix14 BBR= 1
THETA=108.0 ZeDs 258825.7 BSYARs 11.11 TR= ,900 8802 179.98 CO= 5.37 TCeCO= 5.025 CRePz 1.66 1215 BBR= 173.09
. THETA®10%.0..28D2_38B23A.4 BSTARA____11.11 TR» .900.880= 179.08 (0= 5.37 TG+COz 5.025 CRepc 3,72 1216 _BBR=_173.09.....
THETA210%.0 ZeDx 517651.% ASTAR® 11.11 TRz .900 BBO= 179.98 CO0= 5.37 TCeCO= 5.025 CRepP= 6,57 I[=17 BBR= 173.09

8BR= 173.19
8BRz 173.19
RBR= 173.10Q
BBR= 173.09.....
BBR= 173.09

HNH @R aon
1 I N7V

_———— e

CURVES INTERSECT AT Axs 5,02496 AYr  447442.56679 e e e

T YHETARI80.0 2608 T 3472 86TARs T 11,11 TRE L900 RAODS 229.88 CO:= 4.43 TCeCOz 4.201 CReP3 .00 'e 1 BBR= 2{B.90
THETA®100.0 ZeD* _ 694.5 BSYARs____131.11 TRz .900 B80= 229.88 CO= 4,43 TCeCO= 4.201 CRe+Pa ,00 1z 2 BBR= 218.00
THETA®100.0 Z#D=  1041.,7 8STARs 11,11 TR= .900 8B0* 229.88 C0= 4,43 TCeCO= 4,201 CRePz .00 2 3 BBR= 218.00
THETA2100.0 ZeDs _ 1389,0 ASTARe 11,13 TR= .900 BB02 229.88 CO: 4,43 TCeCO= 4.201 CReP=_ .00 |2 & BBR= 218.00

BBR= 218.00
8BR: 218.00,

THETA=®100.0 2¢Ds 1736.2 BSTARs 11.11 TRs ,900 BBO* 229.88 CO0= 4,43 TC#CO0= 4.201 CRepz ,00 T2
. .THETA®100.0_ ZeD» 3472.4 ASTARE 11,11 TR=_,900 BBO0* 229.88 C0= 4.43 TCeCO= 4.201 CRepPs .00 Iz

DX V- XV P W7y e

THETAS100,0 ZeDs  6944,9 BSTARe  11.11 TRs .900 BB0= 229.88 (0= 4,43 TCeCO=z 4.201 CRepz .01 [z 7 8BR= 218.00
__THETA®100.0 ZeDs__10417,3 ASTARs __ 11,11 TRs .900 BBO= 229.88 (0= 4,43 TCeCO= 4.201 CRePc ,01 1= B BBR= 218.70___
THETA®300.0 ZeDs 13889,8 8STARs  11.11 TRs .900 BBO= 229.88 r0= 4,43 TCeCO= 4.201 CRepz= .01 I= 9 B8BR= 218.10

THETA®100.0 ZeDs 17362,2 ASTARs 11,11 TRs ,900 BRO= 229.88 C0= 4,43 TCeCO0=_4,201 CRepx ,02 1z10 BBR:z 218.70
THETA®100.0 ZeDa 34724.4 BSTAR® 11.11 TR= .900 AB0S 220,88 CO= 4,43 TCeCOz 4.201 CReo= .07 Jail BBR= 218.70
__THETA2100.0_ ZeDe___69448.8 HSTAR: __ 11,11 TRe 900 BB03. 229.88 CQ=_ 4.43 TCeCO= 4.201 CRepa ,27 1=12 BBR:z 218,00

THETA2100,0 2eDs 104173.2 BSTARs 11.11 TRz .900 BB0= 229.88 C0= 4.43 TCeCO= 4.201 CRepa .59 1:13 B8BR= 216.00
. THETA=100.0_ Z*D=_138897.6 BSTARs __11.11 TRz ,900 BBO= 220.88 CO0: 4,43 TC#CO= 4.201 CRePz 1,04 1=14 BBR: 218.00

THETA®100.0 ZeDs 173622.0 ASTARs  11.11 TRz .900 AB0= 279.88 COz 4,43 TCeCO= 4.201 CRspz 1,64 [=)3 BBR= 218.70
__THETA=100.0 ZeDz 260433,0 ASYARs 11,11 TRz ,900 B8B0Q= 229.88 C0= 4.43 TCeCO= 4,201 CReP:x 3,67 1216 B88R: 218.10

THETA2100.0 2¢Ds 347244.0 BSTARs 11.11 TRs .900 BBO03 229.88 CO0= 4,43 TCeCO0= 4.201 CR#Pz 6,48 1z17 88R= 218.00

CURYES _INTERSECTY AT Axs 4,20078_ __Av= __276714.23695
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THETAz 98,0 ZeD= 174.2 BSTARs 17,11 TR= ,900 BB0= 326.11 CO= 2,83 TC#CO= 2.722 CReP= .00 1= 1 8BRS 304,41
___IHETAz 95.0 2eDx 348.4 ASTARs____11.11 TR= ,900 8B0= 3I26.11 CO= 2,83 YCeCO= 2.722 CRePz ,00 [z 2 BBR= 304,41
THETAs 93,0 Z+0= 522,68 BSTARs  11.11 TRz .900 BBO= 326.11 CO= 2,R3 TCeCO= 2.722 CRepz, ,00 1= 3 8BR= 304.%1
__THETAs 93,0 Z#Ds 696.8 3STARs _ 11,11 TRs .900 BB0= 326.11 CO0= 2,83 TCeCO0=z 2.722 CReP=  ,00 Iz 4 BBRz 304.51
THETAs 95,0 ZeDs 874,0 BSTARe 11,11 TR2 .900 BBO= 326.11 C0= 2,83 TCe*CO= 2.722 CReP= ,00 1= 5 BBR= 3y4.41
THETA=z 95.0 ZeDs 1741.9 ASTARs  11.11 TRz .900 BBOT 326.11 CO= 2.83 TCeCO= 2.722 CRePz ,00 I= § BBR: 304.41
THETAz 95.0 ZeDs  3483,8 3STARe 11,11 TR= ,900 8B0* 326.11 CO0= 2.B3 TCeCOz 2,722 CRePs ,01 l= 7 BBR= 304,51
_ _THETA= 93.0 ZeD»  5225,8 B8STARs _ 11.11 TR= 900 BAO= 326.11 CO= 2,83 TCeCO= 2.722 CRePz ,01 [z 8 BBR:= 3n4,s1
THETA= 95.0 Z#D=2  6967.7 B8STAR®s  11.11 TR= ,900 RBO* 326.11 CO= 2.83 TCeCO= 2.722 CRePx ,01 Iz 9 BBR= 3n4.s1
___THETAs 95.0 7Z#0s 8709.6 9STARe 11.11 TRx ,900 BBO0= 326.11 COz 2.83 TCeCOz 2.772 CReP=z ,02 I210 BBR= 30n4.41
THETA= 95,0 ZeOx 17419,2 8STARe 11,11 TRz ,900 BBO= 326.11 CO= 2,83 TCeCO= 2.722 CRePz ,07 (=11 BBR: 3r4,61
THETA= 93.0 2eD= 34838,3 BSTARt _ 11.11 TR= .900 RBO= 326.11 C0= 2,83 TCeCO= 2.722 CR«Pz ,26 !=12 BBR:= 304.51 __
THETAs 95.0 ZeDs 52257,5 BSTARs  11.11 TR= .900 RBO= 326.11 CO0= 2.83 TCeCO: 2,722 CReP= ,57 [213 BBR= 304.51
__..THETA=z 95.0 ZeDe 69676.7 BSTARs 11,11 TRz .900 BBO* 326.11 CO0= 2,83 TCe«CO= 2.722 CRePz 1,02 I1=14 3BR= 3n4.51
TWBTAS 98,0 7+Da  'B7095.8 3STAR®  11.11 TR= ,900 BBO0= 326.11 COz 2,83 TCeCO0z 2.722 CReps 1.60 1215 BBR= 304.451
___THETAs 93.0 Z#D= 130643.8 3STARs  11.11 TRz ,900 BBO= 326.11 CO= 2.83 TC#CO= 2.722 CReP= 3,58 (=16 BBR=z 304.%1
[, . e e 1 — - .
CURVES INTERSECT AT Axs 2.72208 Avs 111835.46144 -
AZIMUTH OF PATH OF S1QMY WITH RES®ECT TO SUN IS 45 DEGREES e R,
" ZENITH OF PATH OF STGWT a 180 DISTANCE TO TARGET AXIS = 5 ALTITUDF = 1667644 CONTRAST IS POSITIVE
2ENITH OF PATH OF SIGHT = 145 DISTANCE TO TARGET AXIS = 574813 ALTITUDE = 2144655 CONTRAST [5 ©3SIT]ve
ZENTTH OF PATH OF SIGRT '» 180 DISTANCE 70 TARGET AXIS a 1062755 ALTITUDE = 1840884 CONTRAST IS POSITIVE
ZENITH OF PATH OF SIGHT s 135 DISTANCE TO TARGET AX1S = 1505989 ALTITUDE = 1506085 COINTRAST IS PISITIvVE
""" ZENTTH OF PATH OF STGHT & 120 DISTANCE TO TARGET AXIS = 1792719 ALTITUDE = 1035102 CONTRAST IS PISITIVE
ZENITH OF PATH OF SIGWT = 105 DISTANCE TO TARGET AXIS = 1649674 ALTITUDE = 447443 CONTRAST IS PISITIVE
"""" ZENTTH OF PAYR OF "SIGWT 3190  "DISTANCE Y0 TARBET AXIS = 1569351 “ALTITUDE = 276714 CONTRAST [s PISITIVE 7~
ZENITH OF PATH OF SIGHT 3 95 DISTANCE TO TARGET AXiS = 1278822 ALTITUDE = 111835 CONTRAST 1S POSITIVE
.............. AZIMUTH OF _PATW _OF SIGMT_WIYH RESPECT_TO SUN_ 1S 90. DEGREES__ - [
THETA2180.0 ZeD=  2000.0 3STARs 11,11 TR= ,900 BBO= 197.80 C0:= 4.95 rc-co- "4.655 CRePz .00 1= 1 BBR= 189.13
__THETA=480.0 ZeDs _ 4000.0 BSTARs 11,11 TR= ,90D = S : [3:1] = =
THETA®180.0 Z#D=  6000.0 BSTARs 11,11 TR= ,900 BBO= 197.80 CO0= 4.95 rc-co 4.655 CR+P3 ,00 Iz 3 BBR= 189.13
_-THETA®180.0 2eDs____8000.0 8STAR= ___11.11 YR: ,900 AB0® 197,80 CO=__4,95 TC*C0= 4.655 CGR+*Pz ,00 [z 4 alB= LA89.13. .
THETA=180.,0 ZeDs 10000.0 8STAR®s  11.11 TRs ,900 BBOD= 197.80 CO= 4.95 TCeCO= 4,655 CRePz ,00 !z 5 = 189,13
---THETAs180,0 2ZeD=_ 20000,0 BSTARe __ 11,11 TR® ,900 RONs. 197,80 .C0=_ 4,95 ICeCO0= 4.65% CRepP=__ ,00_ 1=_6 BBR- 189,13
THETA=180.0 2¢D= 40000.0 8STARs  11.11 TR= .900 BBOs 197.80 CO= 4,95 TCeCO= 4.655 CRePz ,01 Ix 7 BBR= 1R9.13
—THETA®180.0 2eD= 60000,0 ASYARy 11,131 TYR= .900 SBO= 197,80 CO= 4,95 YCeCO= 4,455 CRep=z ,01 [= 8 BBR= 189,13
THETA=180.0 Z*Ds 80000.0 @STARs 11,11 TR= ,900 BBO= 197.80 CO= 4,95 TCeCO0= 4.655 CRePz ,01 !z 9 BBR= 189.13
--IHETA2180.0 290s _100000.0 ASYARs____11.11 TR= ,900 RBD= _ 197,80 CQ= 4,9% TCeCO= 4,655 CRePs * ,02 [=210. BBR=_189.13 ___.
THETA=180.0 2#Ds 200000.0 BSTARe 11,11 TRe .900 BBO= 197.80 CO= 4.95 TCeCOz 4,655 CR#pz ,07 Iz11 8BR= 189.13
--IMETA®1680.0 200 400000.0 RSTARs ___11.11 TR: ,900 RBO* _ 197,60 €0z __4,95 TCeCQz 4.655 CRep: _,27 (212 BBR=_189.13 ____
ruert-xao 0 ZeD» 600000,0 BSTAR® 11,11 TRs ,900 9802 197.80 CO= 4,93 TCeCO:z 4.65%5 CRers ,39 [z13 BBR= 1R9.13
oDx = 2 = » = *Ps 2 =
rulva-1an 0 Z¢Dx1000000,0 BSTAR®  11.11 TRs ,900 BBO= 197.R0 CO= 4.9% YCeCO= 4.655 CReP= 1,65 1=15 BBR= 1R9.13
_-JHETA=1680.0 Zo0»1500000,0 ASYARs 11,11 TR= ,900 BOA= 197.80 CO0= 4,95 TCeCQ= 4.655 CRep3 3,71 [=216 BBR= 189,13 ___
THETAS180.0 2¢De2000000.0 BSTAR®s 11,11 TR=z ,900 BB0= 197.80 CO= 4.95 TCeCO= 4.655 CRePz 6,54 [217 BBR= 189.13
CURYES INTERSECT AT Axs 4,65338 Avz  1667644,05591
THETA=168,0 ZeDa  "1931.8 BSTARs 11,11 TH="[900 BO0: 187.11 CO= 4.4n TCeCO= ¢.125 CRepz .00
_.JHETA=165.0 2eDs _ 3863.6 ASTARe _ 11.11 TRe .900 BB0= _187.11 CO0= 4,40 TCeCO= 4.125 CRepPz, ,00
THETA=165.0 ZeDs  5795.4 8STARs 11,11 TRz .900 BA0= 187.11 CO= @.4n TCeCOs 4.125 CRePz .00
THETA®165.0 2eDx 7727,2 gSYAR® 11,11 YRs .900 BRO* 187.11 CO= 4,40 TCeCOz 4.12% CRepz Q0
THETA=165.0 ZeDs  9659.0 BSTAR® 11.11 TRt ,900 8B0s 487.11 CO:= 4.40 TCeCO: 4.125 CRaPZ ,00
THETA#165,0 2¢Ds 19318.0 8STAR= _11.1% TR .900 BA0= 187.11 0= 4,4n TCeCO= 4,125 CRePz ,00
THETA#165.0 2¢Ds 38636.1 8STAR® 11,11 TR= .900 BB0z 187.11 CO= .40 TCeCOz 4.12% CReps ,01
THETA®165.0 ZoDx 57954,1 BSTAR= 11,11 TRs_,900 8B0= 187.11 CO= 4,40 TCeCO= 4,125 CRePzx .01
THETA=168.0 ZeD= 77272.2 8STARe  11.11 TRz .900 BBO= 187.11 CO0= 4.40 TCeCO= 4.125 CRePa ,01
THETA®165.0 ZeDe 96590.2 BSTAR® 11,13 TR= .900 BBO= 187.1f CO= 4.40 TC*CO= 4.125 CReP=_ ,02
THETA=165,0 ZeD= 193180.%5 BSTARe 11,11 TR= ., 900 BBO* 187.11 CO= 4.40 TCeCO=z 4.125 CRepz ,07
_-IHETA=165.0 2eDs 386360,9 ASTARs ___11.13 TR= ,900 BBOs 387,11 CO= 4,40 TCeCO=z 4,125 CReps ,27
THETA=165.0 ZeDs 579541.4 BSTARs 11,11 TR= .900 BBO= 187.11 COz 4.40 TCeCOz 4.125 CRePz ,60
_.JHETA®165.0 ZeDs 772721,.9 ASTAR® ___11,1% TR= .900 RBO= 187.13 CO= 4,40 TCeCO=z 4.325 CR#Pz 3,06
THETA#165.0 ZeDs 965902.4 BSTARs  11.11 TR= .900 RBO:= 187.11 CO= 4,40 TCeCO= 4.125 CReP=z 1,66
THETA=169%, eD=144885 ARs TRz 1] 2 87.11 CO= 4,40 TCeCO=z 4.12%5 CRepz 3,72
THETA3165.0 2¢Dw1931804.7 BSTARs 11,11 TRz .900 RBO® 187.11 CO= 4.40 TCeCO= 4.125 CR#Pz 6,56
CURYES__INTERSECT AT_Axs 4,12468_ Av:  1518199.92462 S I
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THETAs150.0 ZeD*  1732.1 B85TARs  11.11 TRx ,900 BBO* 184.73 CO= 4,11 TCeCOs 3.85% CRepz ,00 i= 1 BBR: 177.%7
.“-lnglazizﬂ-j-l' !"."3161 L Bsrlaz-n_Jl,AtulﬂzuglqA_agoz."iﬂﬁ_lg CO0s 4,11 TCeCO= 3.855 CReps ,00 Iz 2 _BBR=_177.37
THETAs “0n 8T TR= 7,900 BBOS  184.73 COs 4,11 TC#CO= 3.8%5 CRePz ,00 Is 3 BBR= 177.7%7
_"_Igera-tso o z-n- 6928 2 ssrAn- ,_l;,g;"ggg",gqp BBO= 184.73 CO= 4,13 TCeCOs 3.855 CRePz .00 Iz 4 BBR= 177.37
THETA®150.0 2eDs ~ B660.3 BSYARs  11.11 TRs .900 ABO*  184.73 CO= 4,11 TCeCOs 3.855 CRePz ,00 |2 5 o

THETA®130.0 ZeD» 17320,.6 BSTARe 11.11 TR= .900 BBOS 184.73 CO: 4.11 VCeCO0= 3.85% CRsP=z__ ,00 Iz 6
THETA®150.0 Z#0% 34641,2 BSTARe 11.11 YR= ,900 BBO= 4B4.73 COs .11 TCeCO= §.85%5 CRepa .01 1s 7 @BA= 177.37

8

9

____THBTA150.0 ZeDs_ 51963.8 BSTARs _ 11.11 TRs .900 8B02 184.73 CO= 4.11 TCeCOs 3.855 CRepz ,01 I«
THEYAw150.0 ZeDe 69282, 4 BSTARs 11.11 THa 900 8805 ~184.73 CO= 4.11 TCeCO= 3.855 CRedx .01 I=
THETA®180.0 ZeDz 86603,0 BSYARs 13,11 TRs ,900 8B0=__184.73 CO= 4.11 TCeCOa 3.855 CRePz ,02 1310 BBR= 177.37
THETA150.0 ZeDa 173204.0 BSTARs 11,11 THe 900 BB0=" 184.73 CO= 4.11 TCeCOz 3.855 CRePs ,07 lz1i 8BR= 177.77
__THETA=180.0 ZeDe 346411.9 BSTARe 11,11 YR= .900 BBO°__184.73 CO=_ 4.1y TCeCOz 3.855 CRePs .27 1e12 BBR= 177,37
THETAS150.0 z-n- 510617.9 BSTARs  11.11 TR= ,900 RAO0Z 184.73 CO: 4.11 TCeCOz 3.855 CRePz ,60 1213 BOR: 177,737

ASTAR® 11,11 TRz .900 BBO=  184.73 CO= 4,11 TC*CO= 3.855 CRePz 1.06 [214 BBR=z 177.37

THBTAR150.0 zoo- 866029,8 BSTAR®  11.11 TRe ,900 BBOS 184.73 CO= 4.11 TCeCOc 3.855 CRePz 1,66 [=x15 BBR= 177.37

THETA®150.0 20Ds1299044,7 8STARs _11.11 TRe .900 BBO= 184,73 CO= 4,13 TCeCO= 3.855 CRepP= 3,72 =16 BBR= 177,37

THETAS150.0 ZeDs1732059,6 BSTARe 11,11 TRs ,900 BBO* 184.73 COc 4,11 TCeCOs 3.855 CRePs 6.56 (=17 8BR: 177.37

_ CURVES INTERSECT AT Axas 3.05492 Avz  1319683.63943

TTTYHBTAWLYS G 2e0% T {414 2ASTARS I Y1 YRE L 900 AB0=  188.30 CO=  3.95 TCeCOz 3.709 CReps ,00 Is 1 BBRz 180.58
SYARe €Oz 3,95 TCeCO= 3.709 CRePs__,00 Il 2 BBRs 180,58
BSTARs 11,11 TRe ,000 BB0= 188,30 C0= 3,95 YCeCO0s 3,709 CRepz ,00 [z 3 BBR=z 1R0.58
THETAs139.0 2eDa  5656.9 BSYARe 11,11 TR= ,900 RBO= $6A4.30 CO= 3.95 TCeCOz 3,709 CRePs ,00 Iz 4 BBRz 1R0.58
THATA=139.0 7eDs  ~7071,1 BSTARS 11,11 TRe ,900 8B0= 188.30 CO0= 3,9% TCeCOz 3.709 CRepz ,00 Iz 8 BBR= 180.38
THETAR135.0 2eDs  14142,3 BSTARY __ 11.11 YR= ,900 8B0= 188.30 CO= 3,98 TC+COs 3 709 CRees ,00 Is & BBR: 1A0.38 ___
THETAS135.0 200s 28284.% BSTARs  11.11 TRs .900 BBO= 1RB.30 CO= 3.95 TCeCO= 3.709 CReps ,01 Ia 7 BBRs 180.5R
THETAS135.0 ZeDe 42426,8 BSTARe  11.3131 TRe .900 8B0> 188.30 CO= 3.9% TCeCOz 3.709 CRepa ,01 Is B BBR= 180.38
THETAS135.0 ZeDa 56560.0 BSYARs 11,11 TRs ,900 BB0= 188.30 CO0= 3.95 TCeCO= 3.709 CRePs ,0{ [z 9 BBRAz 1R0.58
. YHBTAS139.0 2ZeDs 70711.,3 BSYARe __ 11.11 TR= .900 B8B0= 188.30 C0= 3.9%5 TCeCOz 3.709 CRePz ,02 1210 BBR= 1R0.38
YHBYAW{YS .0 {ebe {41422, aSTARa 11,11 TRs .900 8B0= 18A.30 CO= 3,95 YCeCO=z 3.709 CRepc ,07 lz1i BBR= 1R0.38
__THETA®138,0 7eDs 282845.0 BSYARs 11,11 TRe .900 ABO* 186.30 CO= 3.95 TCeCO= 3.709 CRePs 127 1212 BBR: 180.58
TUYHETAV{YS 0 oD 4242€7 .8 88 YA 11,11 TRe .900 8BO* 188.%0 0= 3,95 TCeCOz 3.709 CRePs ,60 [313 BBRz2 180,38
THETA9135.0 2¢De 545690.0 BSTARe  11.11 TRx .900 ABO= 188.30 CO= 3,95 TCeCOz 3,709 CR+Pa 1,06 [=14 BAR= 1A0.38
TRETA={3%.0 Z+Ds 707112.6 8STAR® 11.11 TRz 900 BB03 1BB.%0 CO= 3,98 VCeCOs 3.709 CReos {,66 1213 BBR= 1A0.58
THETA®135.0 20001060668,8 BSTARe  11.11 TR= .900 BB0= 188.%0 CO=_3.95 TCeCOs 3.709 CRePs 3,72 [s15 8BRs 180.38

THETA2120.0 ZeDs  1000.0 BSTARe 11,11 TRe .900 QB0 188.30 CO= 3,92 TCeCO= 3.680 CRepz ,00 I= 1 BBR= 1R80.38
TTYRBTNSTE0TO 290w T 2000.0 8STARE 11,11 TR .900 HBO= 1A8.%0 C0= 3,92 TCeCO: 3.680 CRep= ,00 Ia 2 BBRZTiA0.3H
THETA#120.0 ZeDe  3000,0 BSTARs 11,11 TRs .900 8Bos 188.30 COz 3,92 TCeCO= 3.680 CReps ,00 Iz 3 BBR= 1A0.58
TTYRBTARY20VE 2905 T TA000.1 STARS 11,11 TR T 900 AB0= 188.30 COs 3,97 TCeCOz 3.680 CRePs ,00 12 4 BBR={80.758
THETA®120.0 ZeDs  5000.1 BSYAR® 11,11 TR= .900 BBD* 188.30 €03 3,92 TCeCO= 3.680 CRepx ,00 !2 5 BBR= 1RD.58
THETA120.0 ZeDe {0000.1 BSTARs 11,11 YRz ,900 BBO= 188,30 0= 3.9 TCeC0s 3.680 CRePs .00 ls 6 BBRs 1R0.58
_..THETA®120.0 ZeDs  20000,3 RSYARe 11,11 TRs ,900 BBO= _ 188.30 C0= 3,92 TCeCOz 3.680 CRepz ,01 s 7 BBR: 180,58 __ _
fHETA»120.0 zeD» 30000,4 BSTYARa 11.11 TRs ,900 BBO® 18A.30 CO= 3.92 TCeCO= 3.880 CRePs .01 Is 8 8BR:z 180,38
THETA®120.0 ZeDs 40000,9 8SYARs 11,11 TRs ,900 BBO= _188.3%0 CO0=__J3, 3.680 CRePs .01 l2_9 BBR=
THETA»120.0 ZeDe 50000.7 B8SYAR®  11.1%1 TR= ,900 RBO= 168.30 C0= 3 3.680 CRepz .02 1210 BOR=
THETA®120.0 ZeDe 100001,3 BSYARs 11,11 TR= .900 BBO= 18A.70 CO= _3.92 YCeCO:= 3.680 CRepz _,07 1211 BBR:= 180.38
THETA=120.0 ZeD= 200002.6 BSYARe 11,11 TRx ,900 BBO= 188.30 C0= 3,92 TGeCO= 3.680 CRePz ,27 (212 BBR= 180.38
THETA®120.0 Z¢Ds 300003.9 ASYARe _ 11.11 TR= .900 RBO* _18A.30 C0=_ 3,92 TCeCO0=_3.680 CRerz ,60 I=213 BBRz_1R0.58 ___
THETA®120.0 ZeDs 400005.2 9STARs 11,11 TRe 000 BBO= 188.30 CO= 3,97 TCeCO0= 3.680 CRePz 1,06 [=14 BBRz 1AD.58
THETA®120.0 ZeDs 500006,3 BSTARe __11.11 TRz ,900 BBO> 188.30 CO: 3.92 TCeCO= 3.680 CRePz 1,66 1215 BBRz 1A0.58

THETA=120.0 Z¢Ds 750009.8 9STARs 11,11 TR* 600 BBO= 188.30 CO= 3.92 TCeCOz 3.680 CRePz 3,72 1316 BBRz 1A0.58

CURVES INTERSECT AT Axs L. 3.67987 _ Ax= 749621.34659

TUYRETAS1GY U 290 BLIVUTTESYARTTTUTLVIT TR 900 6B0=  200.18 TO0sx 3,94 TCeCO: 3.334 CRePz  ,00 12 § BBR= 191.27
THETA#103.0 ZeDw  1035.3 BSYARe 11,11 TRs .900 AB0= _200.18 CO0= 3,54 TCeCO:= 3.334 CRePs ,00 Iz 2 BBR= 191.77 _
THETAs109.0 Z¢Ds  1553.0 BSTARs 11,11 TR= ,900 BB03 200.18 C0= 3,54 TCeCO= 3.334 CRepce ,00 I3 3 BBR= 191.27

... JHETA®105.0 ZeDs  2070.6 BSYARs 11,13 YRs ,900 BBOz 200.18 C0s 3,54 TreCO= 3.334 CRepx ,00 Iz 4 8BR= 191.°7

1
2
3
4
THETAW 1080 290> 2988.3 BSTARe 11,11 YRx .900 880 200.18 CO0= 3,54 TCeCO= 3.334 CRePz ,00 Iz 5 BBR:z 191.27
6
?
9
9

. YHETA=105.0_ 2¢0s _ %176.5 BSTARw_ _ 11.11 TRz ,900 AB0= 200.18 C0= 3.54 TCeCOz 3.334 CReP= ,00 Iz 6 BBR= 191.27
THETA108.0 2¢0% " 10383,0 8STARs 11,11 TRs ,900 BBO= 200.18 C0= 3,54 TCeCO= 3,334 CRecz ,01 [a 7 BBRz 191.27
THETA®109.0 ZeDs 15529.% BSYARs _ 11.1% TR= .900 BBO* 200.18 CQ= 3,54 TCeCO:z 3.334 CRe0z ,01 lc 8 8BRc 191.27
TRETA®105.0 Z*#0s 20706.1 BSTARe t1.11 TR=s .900 RBO= 200.18 CO= 3,54 TCeCOz 3.334 CRePz ,01 !z 9 BBR: 191,27

___.THETA#108.0 ZeDe 25802,6 BSYARs _ 11.11 TRs_,900 B8B0= 200.18 CO: 3,54 TCeCO= 3.334 CRepz ,02 1210 BBR:= 191.77
THETA=108.0 26D+  "51765,1 @SYAR® ~ 11.11 TRz ,900 880t 200.18 G0z 3,54 TCeCO= 3.334 CRepz .07 Iz11 B8BR: 191.27

e--THETAR105.0.290p. 103530.3 8STARa ___11.11 TRs .00 _BB0z___200.18 CQ= 3.54 TCeCO= 3.334 CRePa _ .27 1212 BBR®_191.27 ____
THETA#109.0 Z¢Ds 155295.4 BSTARs 11,11 TRe ,900 BBO® 200.18 CO: 3.54 TCeCOz 3.334 CRepz ,39 jc13 BBRz 101.27

] [ 3 a = +C0=_ 3. sp F3 3 2

THETA®1053.0 2eDe» 256825,7 BSTARs 11.11 TRs ,900 RBO= 200.18 CO0= 3,54 TCeCO= 3.334 CRePz 1,65 (2315 BBR= 191,27
----THETA2103.0 _2¢0s_30A238.48 ASTARe .__11.11 TRz ,900 8B0=. _200.18.C0=__3.54 TGeCO= 3.334 CRep= 3,70 I=16 BBR=_191.22 ____

CURVES INTERSECT AT Axs 3.33441 Avn  364922.59957

---IMETA2100.0..200s __ _347,2 ASYARe.. 11,13 TRz ,900 R8O 229.A8 CO= 2,03 7CeCO= 2.778 CReps ,00. J= 1 _BBRz_21R.00 . ..
THETA=100.0 ZeDs 694.5 BSTARs 11.11 TRs ,900 BB0= 279.88 C0= 2.93 TC+CO= 2,778 CRePx ,00 I=x 2 BBR= 218.00
---JURTA2100..0.220= ____1044.7 BSYARs ___11.11 TRs .900 AB0= 229.88 C0=__2.93 TCeC0= 2,778 CHepx ,00..1 3 BAR: 21A.00. .
tu!rh-xoo 0 2eD=  1389.0 B8STARs 11,11 TRs ,900 BBO= 229.88 CO0= 2.93 TCeCO0s 2.778 CReps .00 Iz 4 BBR= 218.00

sDe L] L] L] L0=_ 2,93 _1CeC02 2,778 CRep2 2 =
ru!rn-xoo 0 ZeD»  3472.4 BSTARs  t1.11 TRz ,900 BBO= 229.88 C0= 2.93 TCeCO0= 2.778 CReps ,00 |= 6 BBRz 21A.10
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... JHETA2100.0 _ZeDs 6944,9 ASYARs 11.11_JR= ,900 BBO=_ _229.88 CO0= _2,93 TCeCOx 2.778 CARepr ,01 1= 7 BBR=_218.00
THETA£100.0 ZeDs 10417.3 8STARe  11.11 TR= .900 BBO= 229.88 CO0= 2,93 TCeCOz 2.778 CRePz ,01 I= B BBRz 216.070
_..JHETA=100.0 ZeD= 13889.8 ASTARs____11.11 TR= .900 BBOS 229.88 CO= 2.93 TC#CO: 2.778 CRerPz ,01 I= 9 BBR=_218.70__
THETAS100.0 2¢Dr 17362,2 BSTARs: 11,11 TR= .900 ABO= 229.88 CO0= 2,93 TCeCO: 2.778 CRepz ,02 1=10 8BR= 218.10
THETA=3100.0 2¢Ds 34724,4 BSTARe 11,11 TR= ,900 RBO: 229.88 CO: 2,93 TCeCO= 2.778 CR+Pz__,07 =11 BBR= 218.10
THETA=2100.0 2¢Dx 69448.8 BSTARs  11.11 TR= .900 BBO= 229.88 CO= 2.93 TCeCO:= 2.778 CRsPx ,27 (=12 BBRz 218.00
___JHETA=100.0 Z*Ds 104173.2 BSTARs __ 11.11 TRz .900 BB0= 279.88 CO0= 2.93 TCeCOz 2.778 CRePzr ,59 [=13 BBR= 218,10 _
THETAs100.0 ZeDs 138897.6 ASTARs 11,11 TRe .900 8B03 279.88 CO= 2,93 TCeCO= 2.778 CRePx 1,04 [=14 BBR= 218.00

THEYAs100,0 7eDe 173622.0 BSTAR® 11,11 TRs ,900 BBO3 229,88 CO=_ 2,93 TCeCO0= 2.778 CRepz 1,64 1215 BBR= 218.00
THETA8100.0 ZeDes 260433.0 BSTARe 11,11 TRz .900 880= 229.88 CO0= 2.93 TCeCOz 2.778 CRebPz 3,67 (=16 BBR= 218.70
CURVES INTERSECT AT Axs 2,77843 Av=__ 222219.%9030__ e
TYHETAT 95,0 ZeDs 174,27 8STARY {1.117TR= /960 aBO= 275.02 C0= 2,26 TCeCO=x 2.164 CRePz ,00 I= 1 BBR= 258743 ~
__IHETAe 95.0 ZeD= 348.4 BSYAR® 11,14 TR= ,900 BBO= 275.02 (0= 2.26 TCeCO: 2.164 CRepz _,00 I= 2 BBR= 258.43
THETAz 95.0 2+Ds 522,6 BSTARs  11.11 TRz ,900 BBO= 275.02 C0= 2,26 TCeCO% 2,164 CRep= ,00 Iz 3 BBR= 25B.43
_..JHETA=_95.0 ZeDs 696,8 RSTAR= __ 11,11 IR 275.02 CO= 2.26 TCeCO= 2.164 CRePz .00 [z 4 BBR=z 258.43 _
THETAs 95,0 ZeDs= 871.0 B8STARs 11,11 275.012 CO0= 2,26 TCeCO= 2.164 CR+P=z ,00 1= 5 BBR= 2R8.53
___JHETAs_95.0 2eDe _ 1741,9 8SYARs _ 11,11 TR: .900 BBO= 275.02 CO= 2.26 TC*COz 2.164 CRePs ,00 = 6 BBRz 258,53
THETAs 05,0 ZeDs  3483.8 BSTARs 11,11 TRz ,900 BBO3 275.02 CO0= 2.26 TCeCO= 2.164 CRepz ,01 Iz 7 BBRz 258.43
THETAs 98.0 ZeDs  5225.8 BSTARs  11.11 TRs .900 BBO: 275,02 C0= 2,26 TCeC0= 2.164 CRepPz  ,01 iz 8 BBR: 258.43
THETA®» 95.0 ZeDs  6967.7 RSTARe 11,11 TR= .900 BBO= 275.02 CO0= 2.26 TCeC0= 2.164 CRePe 01 1= 9 9BR:= 258.53
THETAs 95.0 2eDs  8709,6 BSTAR® 11,11 TR= .900 BBO= 275.02 CO= 2,26 TCeCO0= 2.164 CReP= ,02 1210 BBR= 25B8.53
THETAs 95,0 ZeDe 17419.2 8STARs 11,11 TR= ,900 BBO= 275.02 CO: 2.26 TCeCO=z 2.164 CRaPz  ,07 [=11 9BR= 25B.43
___JHETA= 95.0 zeDs 34838,3 BSTARs  11.11 TRz .900 BBO= 275.02 CO0= 2.26 TCeCO0= 2.164 CRepz .27 [=z12 BBR= 25R.43 _
THETAe 98,0 ZeDe '82257.5 9STAR® 11,11 TR= .900 BBO:= 275.02 CO:x 2,26 TCeCO= 2.164 CReps ,58 1=13 8BR= 258.53
THETAs 95,0 2eDv  69676.7 8STARs 11,11 TRz ,900 BBO= 275.0n2 2.164 CRep= 1,03 1214 BBR= 25R.43
THETA= 05,0 2eDs 87095.8 B8STARs 11,11 TR= ,900 RB0= 275.02 2.164 CRew= 1,62 1215 BBR= 258.53
...JHETAs 95.0 2¢Ds 130643.8 9STARe 11,11 TR= .900 BBO= 275.02 CO= 2,26 TCeCO= 2.164 CRePz 3,63 1216 BBR= 258.43
CURVES TNTERSECT AT AYs 2.16419 AYs 98905.4676% .
___________ _AZIMUTN OF PATH OF SIGHT WITH RESPECT TO SUN IS 90 DFGREES .
ZENITH OF PATH OF STGHT = 180 DISTANCE T0 TARGET AX1S = 3 ALTITUDF = 1667644 CONTRAST IS »3SITIve ~ ~~~ 77
ZENITH OF PATH OF SIGHMT = 145 DISTANCE TO TARGET AXIS = 4069019 ALTITUDF = 1518200 CONTRAST 15 PISITIVE
ZENTTH OF PAYH OF STGHT » 150 DISTANCE TO TARGET AXIS = 761863 ALTITUDF = 1319684 CONTRAST IS PISITIVE
.... ZENITH OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 1059480 ALTITUDE = 1059%47 CONTRAST IS PISITIVE
ZENITH OF PATH OF SIGHT = 120 DISTANCE 7O TARGET AXIS = 1291361 ALTITUDF = 74%621 CNONTRAST 14 POSITIVE "_
.-...2ENITW OF PATH OF SIGHT = 105 DISTANCE TO TARGET AXIS s 1341743 ALT]TUDE = 364923 CONTRAST IS PISITIVE
ZENITH OF PATH OF SIGHT = 100 DISTANCE T0 TARGET AXIS = 1760291 ALTITUDF = 222220 CONTRAST 1S S53§1TIVE —'
ZENITH OF PATH OF SIGWT s 95 DISTANCE 7O TARGET AXIS = 1130970 ALTITUDF = 98905 CONTRAST 1S PISITIVE .
................ ZIMUTH_OF _PATH_OF SI6MT. WI1TH RESPECT 10 SUN 1S 3135 DEGREES.  __ . e o e
meu-wo 0 z-n- 2000.0 ASTARs 11,11 TRs .900 BBO= 197.80 CO= 4.95 TC#C0:= 4.655 CRepz ,00 l= 1 BBR:= 189.13
] =z z eC0:=_4.655 CRepPs_ .00 |2 z
rueu-iau 0 z-D- 6000.0 BSTARs 11,11 TRz ,900 BBO= 197.80 CO0= 4,95 TCeCO=z 4.65% CReps ,00 Iz 3 BBR= 1R9.13
.--THETA®180.0 2¢Ds____8000.0 BSYARe ___11.11 TR= .900 BAN: _197.80.C0= 4.95 TCeCOD: 4.655 CRePz .00 Iz _4 BBH=_189.13.
THETA®180.0 ZeDs 10000.0 BSTARs 11,11 TR= ,900 BBO= 197.80 C0= 4.95 TCeCO= 4.655 CRePe ,00 f= 5 BBH= 189.13
----THETA2180.0 ZeDs__20000.0 RSYARs ___11.11 TRs ,900 8B0= _197.80 _C0= 4.95 TC*CO0z 4.655 CRep= _,00 .1z & BAHR=_189.13_ ____
THETA=180.0 Z*Ds 40000.0 BSYARs 11,11 TRs ,900 BBO= 197.B0 CO= 4,95 TCeCO= 4.655 CReP= ,01 Iz 7 BBR= 189.13
] = 2 4.655 CRepsz .01 1z 8 BAR: 189.13
THETAe180.0 2¢D+« 80000.0 §STARe  11.11 TRs .900 BBO= 197.80 CO= 4.95 TCeCO:= 4.655 CRep= ,01 I3 9 BBR:= 189.13
---THETAs180.0 2¢Ds 100000.0 BSTAR®____11.11 TRs . 900 8802 197.80 CO= __4.95 ICeCO: 4.655 CReP=__ .02 .1=10 BBR=z 189.13 ____
TMETAs180.0 ZeDa 200000.0 BSTARs  11.11 TRz ,900 BBO= 197.80 (0= 4.95 TCeCO:= 4.655 CRePz ,07 =11 BBRz 189.13
--THETA=180.0..ZoDs _400000.0 _BSYARR 11,14 TR3 _.900 880> _ 197.80 C0:...4,95 TC«C0=z 4.655 CReP2 _ ,22 1512 8BR=_189.13.._ .
THETA®180.0 ZeDs 600000.0 BSTARs  11.11 TR= ,900 BBO= 197,80 CO= 4,95 TCeCO= 4.655 CRed=x ,59 1213 BBR= 189.13
L L = = = 4,95 YCeCD= 4.655 CR*P= .1.05 1214 BAR= 1R9.13
THETA#180.0 29D=1000000.0 BSTARe 11,11 TR= .900 BBO= 197.80 C0= 4,95 TC#CO= 4.655 CReP=z 1,65 1215 BBR: 189.13
.- THETA=160.0 2¢D=1500000,0_8STARs 11.11_JR= ,900 BBO= 197.80 CO= 4.95 TC#CO0= 4.655 CRwPz 3,71 1=16_BAR= 189.13
THETA=180,0 Z#D»2000000.0 BSTAR= 11,11 TRz ,900 BBO:= 197.80 CO= 4,95 TC*C0:= 4.655 CRepz 6,54 1217 BBR= 1R9.13
CURVES INTERSECT AT Axe 4.85538 AYs _ 1647644.05591 . o ..
THETAs165.0 Z#Ds  1931,8 BSTAR® 11,11 TR= .900 BBO= 198.99 CO:= 4.43 TCeCO= 4.174 CReP= ,00 Iz 1 BBR= 190.20
_..JHETA=165.0 2eD=  3863,6 BSTARs ___ 11,11 TRs .900 BBO= _198.99 (0= _4,4% TCeCOz 4.174 CReP= .00 iz 2 BBR= 190.20 __
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THETA»188.0 ZeDs 5795,4 BSTARs  11.11 TRe .900 BBOS 198.99 CO: 4,43 TCCOz 4.174 Cheps .00 Is 3 BBRe 190.20
Auig® (] ] 772 ARs » [} [ coz 4 1Ce 74 CRePs 3 4 BBR: 190.20
THETAS168.0 ZeDs  9659.0 BSTAR® 11,11 YTRe .900 BBOT 198.99 COF 4,43 1CeCO= 4.174 CRePs ,00 Iz 5 BBR= 100,20
- JHETAS165.0_2%De __19310.0 BSTARS ____ 11.11..!!_-.-.;9.&0_.890_'.__-1.98_.?9 Gll= _4,43_1CeCO= 4.3174 CRep= .00 I3 6 BBR= 190.20 .
THETA=165.0 ZeDs 308636,1 BSTARs  11.11 TR=s ,900 BB 0z 4,43 TCeCO:= 4.174 CReps ,01 la 7 B8Rz 190.20
L. IHBTA2169.0_ ZeDs __57954.1 BSTAR: 11,11 TR= 900 san- 195 99 CQs 4,43 TCeCOs 4.1764 CRepx_ .01 [z 8 BBRz 190.20
THETAS165.0 ZoDs 77272.2 BSTAR® 11,11 TR= ,900 BBO® 198.99 €0z 4,43 TCeCOz 4.174 CReps 01 Ts 9 BBR= 190.20
. *De [ 0% 198,99 CO= 4.43 YCeCO= 4,174 GRepe 02 J=230 BBR= 190.20
THETAs169.0 ZeDw 193180,% 0STARe 11,11 TRs .900 BBO® 498.99 COc 4,43 TCeCOs 4.174 CReps .07 Is1i BBR:= 190.20
L. JURTA=169.0 z'oz.aaalgn.g.asrAuu.“-11th.Ins“.gon.nsn:_“xge,99 COz __ 4,43 7C+C0= 4.174 CRePs ,27 1312 BAR=_190.20 .
THETA=165.0 ZeDs 579541.4 BSTARs  11.11 TRe .900 BBO0T 198.99 CO= 4.43 TCeCO=z 4.174 CRers ,59 [e«13 88R= 100.70
... JHBTA=L68, D I'D!_llglglzﬁ BSYARs __ 11,13 JRe ,900 QB0 198.99 Cf 4,43 TCeCOx 4.174 CRePs 1,05 =14 BBR= 190.20
THETA=149.0 065902,.4 BSYARs 11,11 ra- .900 aeo- 198.99 C L 43 TCeCO= 4.174 CReps 1,65 1218 88R= 190.20
As ' L1 8 L1 2CQ= 4,174 CRePe 3,71 =16 RAR:
THETAS16%.0 2¢Ds1931804,7 BSTARs  11.11 rn- .900 aso- 198.99 CO= 4,43 TCeCOs 4.174 CRePr 6,53 1217 8B8R= 190.20

CURYES_ _INTERSECY AT Axse

4,17388

AYs

15280842.745%27

—YWETAe180.0 TeDs 1732.1 BSTAR®  11.11 THs .900 BBOT 226.91 CO= 3.98 TCeC0= 3.396 CRePs .00 l= 1 BBR= 215.%3
.“-lnill'!’q Q 1'0- ..... 3464.1 BSTARs __11.41 I?!.;!!D _BBO02_ 226.91 COs _ 3,58 TCCO= 3.306 CReps .00 (= 2 8BR= 215,33
THETAS150%0 2906.2 BSTARe "11.11 TRa ~, 900 8B0=  226.91 CO= 3,58 TCeCOz 3.396 CRePs ,00 ls 3 BBR= 215, 13

i1, vn- .900 BR0T 226.91 CO: 3,50 TCeCOz 3.396 CRePs .00 Ix 4 8BRz 21°
11.11 THe .900 B80S 226.91 COs 3.58 TCeCO:= 3.396 CReP= .00 Iz 5 BBR= 1%
THETA180.0 2eDs  17320.6 BSTARs _ 13.11 TRz .900 8803 _226.91 CO= _3.%58 YC#COx 3.396 CRep= ,00 {z 6 BBRz 215,33
THETAs180.0 Zo0» 34641.2 BSTARs  11.11 TRs ,000 BB0= 226,91 Cl= ~3.58 TC+CO= 3,396 CRepz 01 I= 7 8BR=z 215,13
THETA150.0 ZeDs 51961.8 BSTARe __ 31,11 TRe .000 8603 226.91 CQ= 3,58 TCeCO= 3.396 CRePz ,01 2 8 BBR= 215.13
YHBTAwi80.0 ZeDa ~69282.4 BSTARs 11.11 TRz .900 8B0F 226.91 CO:= 3.58 TCeCO= 3.396 CRePz .01 Is ¢ BBR= 215.33
THETAS150.0 2eDs  86603.0 BSTARs __ 11,1). TR ,900 8B0= 226,91 0= 3.58 TCeCO= 3.396 CReps ,02 Is10 BBR= 215.%3
THETAS 150, 0 2+0s 173206.0 8SYARe 11,11 TR= .9oo BBO®* 226.91 CO:= 3,58 TC#CO= 3.396 CRepa .07 ls1l BBRz 215.33
THETA180.0 ZeNs 34641 STAR® TRs 802 226.91 C0= _3,58 TCeCO= 3.396 CRePz ,27 I=12 BBR= 215.%3
THETAS150.0 290s 519617.9 BSTARe 11.11 TRe .000 BBO® 226.91 CO0z 3.58 TCeCO0= 3.396 CReps .59 1213 BBR= 215.13
__THETAS150.0 ZeDs 692823.8 8STARs . 11,1f TRr .900 8B0s 226.91 €0 3,58 TCeCOs 3.396 CRepz 1,04 [214 BBR= 215.13
THETA=180.0 ZeDs B66029.8 8STARe  11.11 TRz .900 BBO= 226.91 COz 3.5A TCeCO: 3.396 CReo=z 1,64 1=15 BBR= 215.33
THETA=150.,0 Z2eDs1299044,7 BSTARs 11.11 TRs ,900 8RO= 226,91 CO= 3,58 TCw#CO:= 3,396 CReos 3,68 1:=16 8BR= 215.33
CURVES INTERSECT AT Axs 3.39636 Avs 1239324.13342
__THETAs135.0 ZeDs  1414,2 9STARs 11,11 TRe .900 8B0= 232.85 C0=2 3,41 TCeCO= 3.241 CRePx .00 [= 1 8BRz 270.47
THETA=138.0 ZeDs” ~ 2828.5 ASTARs 11,11 TR= 900 880z 232.85 CO= 3,41 TCeCO: 3.241 CRePr ,00 Iz 2 BBR= 220.47
THETA2135.0 Z+Ds 4242,7 BSTARs 11,11 TRs .900 BBO® 232.85 CO= _3.41 TCeCh= 3.241 CRepz .00 1= 3 BBRz 220.47
TRETA= 1350 ZeDs  B6%6.9 ASTARs  11.11 TRs .900 BBO®= 232.85 C0- 3,41 T1CeC0: 3.241 CReps .00 (= 4 8BR= 220.57
7u81A3135 0 ZeDe _ 7071.1 BSTARs _ 11,11 TR= .900 8B0* 232,85 CO= 3,41 TC#CO= 3.241 CReps .00 [= 5 BBR= 220.57
232.85 CO0z 3.41 1CeCO:= 3.241 CRePz .00 Is 6 BBR: 220.47
_____ As135,0 ! 232.85% C0= 3,43 TCeCOz 3.241 CRePz .01 le_ 7 8BR= 220.57 _
THETART38.0 2¢ 4540678 BSYARS i1 11 TRs 600 BBO= 232.85 CO= .41 TCeCOz 3.241 CRepr ,01 Iz B BBR= 250.47
YHETA013%.0 z-n- $6569.0 BSTARs 11,11 TRs .900 BBOs 232.85 CO0= s 41 TC#CO= 3,241 CRepz _,01 l= 9 BBR= 220.57
YHETA=13%.0 Zo0s J0711.3 BSTARe  11.11 TRs .900 BBO* 232,85 CO= 3,41 TCeCbs 3.241 CReox 02 (=10 BBR= 220.57
__THETAs135,0 ZeD=_141422,% 8STARs 11,11 TRs ,900 pB0= 232.85 CO= 3 41 TCeCOz 3.241 CRePz ,07 fe1l BBR: 220,87 __
SV MBTAELNS G Tels 2828480 BETARS i1 14 TRs 000 BBO= 232.8% CO= 3.4 TCeCOz 3.241 CRepz ,27 1312 BBR: 22n.s7
THETAS135.0 ZeDs 424267.% @STARs 11,11 TRs .900 BBOs 232,85 0= 3,41 TCeCO= 3.241 CReps ,59 1213 8BR= 220,57
TTUTHBYASLYS LD YEDE BBV 0T BETANS T 11,11 TRs .906 ‘§B0® 232.8% COs 3$.41 TCeCOs 3.241 CReP=r 1,04 (=14 BBR:" 200,577
THETA=138,0 ZeDs 707112,6 8STARs  11.11 YRs .900 B8B0® 232,85 r0: 3.41 TCeCO0= 3.2431 CRep= 1.64 1215 BBR= 220,57
Ths *Ds 8 BSTARs  11.11 TH= 000 BBO® 232.8% CO® 3.41 TCeCO0= 3,241 CReps 3,67 216 BBR= 220.57
CURVES INTERSECY AT Ays 3.24140 Avs  988921.58496 ) e
—YHETARYZU.U Z%D% YUOUD. U BSYARs  TI.1T TH® VU0 BBUT 229,85 CUF 3,97 TCeCUs I.J427CRePE 3 5 T
THETA120.0 ZeDs  2000,0 BSTARs 11.11 TRs .900 BBO* 229.88 C0z 3,57 TCeCOx 3.342 CReez .00 [z 2 BBR= 218.00
TTTTYRETAELZ0007Z80E T V0T, U BSTARS TVILIT YRS .U0UEB0S  229.B8 COTF T 3,62 VCeCOz 3,342 TRepx 00 Ta 3TBBRE 218VAD T
THETA=120.0 ZeDe 4000 1 BSTAR®s 11.11 TRs ,900 BROs 229.88 CO0s 3,52 TCeCOcz 3,342 CReoz ,00 Iz 4 BBR= 218,00
T YARTREYEDV0 28D WY HSYARS YT Y TRE V00 §AY: 27988 TOF ~3.8¥ TC+CH= I J42 CRep= .00 1375 BBRE278700
THETAS120.0 ZeN= 10000 1 BSTARs  11.11 TRs .900 BBO®* 229.88 coz 3.52 TCeCO0= 3.342 CRepz  ,00 Iz 6 BBR= 218.00
. 3 s f . . 3z, B 87 YTeC0: §.342 CRepz  ,01 1s 7 BBR= 218.00
THETA®120.0 29 30000.4 BSTAR® 11,11 TRs ,900 asog__zzo 88 pgg_ 3,52 TCeC0= 3.342 CRep= .01 Iz 8 BBR:= 218,10
""YHEH"(W '0"2'0 'lﬂbd.‘!"s's'fl‘l'i """ i i"i’f'TR‘-"'.'OUE"éB'ﬁf 22%.887Che Y, .342 CReps ~,01 1= 9 BBR= 278700
THETA2120.0 ZeDw 50000.7 BSYARs 11,11 TRs ,900 880 229.88 CO= .342 CRePs .02 1310 BBR=_218.70
SINBYAS 1T T YeDe TOU0UL. Y O8TARe 11,11 TR OU0 8R035 229.88 0z 3.342 CReps 07 1211 6BR="216.10
THETA®120.0 Z+Ds 200002.6 RSTARs 11,11 TRs .900 BBN= 279,88 CO0= 3,52 TCe(0= 3.342 CRepz ,27 1z12 BBR= 218,10
HETA=120. n ZeD+ 3000 s 9 RSTARs  11.1i TRz 000 B8B0F 220.88 CO= 3.57 TCeCOz 3.342 CRepz .59 1213 86R= 218.00
________ 11,11 TRs .900 RRO= _229.88 CO0= 3,52 TC#CO:= 3.342 CReP= 1.04 [s14 BBR= 218.00
{111 YAs . 900 BBOF ~229.88 Cd= 3.57 TCeCOs 3.342 CRePz 1,64 [=215 8BR:  218.90
THETA=120. g_z-n- 750009.8 BSTARs  11.14 TRs .900 A0 229,88 C0= 3,52 TCeCOs 3.342 CReps 3,67 (216 BBR= 218,00 _ _
CURVES INTERSECT ATV Axs 3.34246 AYz  700245,76660
THETA®105.0 ZeDe $17.7 BSTARs 11,11 TRe .900 BBO= 260.17 €0z 3.11 TCeCOs 2.969 CRepz ,00 Iz 1 BBR= 245.27
TRETAs108.0 Z%0s ~103%.3 BSTARe 1i.11 TRA® ,908 BBOS "260.17 C0= 3.11 TCeCO= 2.969 CRepz ,00 I3 2 BBR= 245.27
THETA=105.0 ZeDs  1553.0 RSTARs  11.11 TR= ,900 BBO0:z 260.17 0= _3.11 JCeCO= 2.969 CRepz ,00 Iz 3 BBR= 245,27
YHETAs105.0 ZeNe  2070.6 BSTARs  11.11 TRs ,900 0805 260.17 CO= ~3.11 TCeCOz 2.969 CRepz ,00 [= 4 BBR:= 245.97
THETA#105.0 2eDs  2588.3 ASTARs _ 11.11 TR=z .900 BBO= _260.17 €0z 3,11 TCeCOs 2.969 CRep= .00 iz 5 BBR= 245.27
TTTYRETAS108T0 290w 5176 5 BSTAR. 11.11 TRs ", 900 BBO® "260.17 CO0= 3.11 TC#CO0= 2.969 CRepPs ,00 Iz 6 BBR= 245,77
THETA#$05.0 ZeDs 8STARs  11.11 TRs ,900 BRO= 260.17 CO0= 3.11 TC+CO0z 2.969 CRepz 01 1= 7 BBRs 245,27
"YHETAS14%" 0 z-o- f5!29 !'EE?TE? """ 11,14 TRs ",900 RBOs 260.17 CO= 3.11 TCeCO= 2.969 CRepx .01 1z B BBHc 245.27
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THETA=105.0 ZeD=  20706.) BSTARs _11.11 TR= .900 BRO= 260.17 CO= 3.11 TCeCO: 2.969
THETA=105.0 ZeD= 25882.6 BSTARs 11,11 TR= .900 BBO= 260.17 C0= 3,11 TC*CO= 2.969
THETA£105.0 2eDs 51765,1 BSYARe 11,11 TRz .900 BBO= 260.17 CO= 3,11 TC*CO:= 2.969
T THETA=105.0 Z#0s 1035303 BSTARs 11.11 TR= .900 RAN= 260 17 Chz .11 Trerfz 2 Q4Q
—---JHETAx10%3,0 ZeNe 1535295.4 BSYARs ___11.11 TRa2 .900 RB0z __260.17 CO=_ 3,11 _TCeCO: 2.949

THETA®105.0 ZeD= 207060.6 BSTAR: 11,11 TR= .900 BBO0= 260.17 CO0= 3,11 TC*CO=z 2.969
JHEYA®105.0 ZeDs 25682%,7 ASYARs 11,11 TR= .900 RBO® 260,17 CO= 3,11 TCeCO= 2,969
THETA2105.0 2¢D= 388238.6 RSTARe 11.11 TR= ,900 8B0= 260.17 CO= 3,11 TCeCO= 2.969

.............. CURVES INTERSECT AT Axs___________ _2.96872 _ Ay: 344942.97350

THETAS100.0 ZeD= 347.2 BSTARs 11,11 YRz .900 BBO= 275.02 CO= 2.93 YCeCOz 2.80%
-~ JHETA=100.0. 2905 _____ £94.5_BSYARs ___11.11 TRs ,900 BBO: _275.02 CO= _2.93 TCeCO= 2.80%
THETA=100.0 ZeD=  104%1.7 BSTARs 11,11 TRz .900 BBOZ 275.92 CO= 2.93 TCeCO= 2.805
---THETA®100.0.280x ___1389.0 8SYARs____ 11,11 TRz ,900 RBO* 275.02 COQ= _2,93 TCsCOs 2.805
THETA2100.0 2¢Ds  1736,2 BSTARs 11,11 TRz ,900 RBO0T 27%5.02 CO= 2,93 TCeCO= 2.805
THETAs100.0 Ze0s 3472.4 ASYARe _ $1,11 TR= ,900 BA0= 275,02 CO: 2,93 TCeCO: 2.805
THETA=100.0 2ZeDs  6944,9 BSTARs 11,11 TRz .900 BBO:= 275.02 CO0= 2.93 TCeC0= 2.806
.THETA®100.0 ZeDs _10437,3 RSTAR®. 11,11 TR= .900 BBO: 275.02 CO= 2,93 TC#CO:= 2.805
THETA2100.0 Z*Ds 13889.8 8STARs  11.11 TRz .900 BRO0= 275.02 CO= 2.93 TCeCO0= 2.805
---THETA#100.0 7%0s 17362,2 3SYAR: __ 11.11 TR .900 BBO= 275,02 CO0= 2,93 TCeCO: 2.805
THETA=100.0 Z#Ds 34724.4 BSTARe 11,11 TRz ,900 BBO= 275.02 CO0= 2.9% TCeCO= 2.80%
JHETA=100.0 Z¢D= 69448,8 BSYARs 91,11 TR= ,900 PRO= 275.02 C0: 2,93 TCeCO= 2,805
THETA=100.0 ZeD= 104173,2 BSTARs 11,11 TR: .900 BBO= 275.72 C0:= 2,93 TCeCO= 2.805
THETA®100.0 7e0» 138897,6 BSTARs 11,13 IRz ,900 BBO= 275.02 CQ= 2,93 TCeCO:= 2.805
THETA=100.0 ZeD» 173622,0 BSTAR® 11,11 TRz ,900 BBO0= 275.02 C0:= 2.93 TC*C0: 2.805
- YHETA®100.0 7e0x 260433,0 ASTARe ___ 11,11 TRs ,900 880 275.02 CO= 2,93 TC+CO= 2.805

CURVES INTERSECT AY Axs 2.80497 AY= 724840.50816

. THETA= 95,9 2¢Ds  174.2 BSYARs __ 11.11 TRe ,900 BBO= 339.77 CO0= 2,27 TCeCO: 2.190
THETAs 95.0 ZeD= 348.4 BSTAR® 11,11 TRe ,900 BBO= 339.77 G0z 2,27 TCeCO= 2.190
THETAs 95,0 7eDs 522.6 BSTARe 11,11 TRe= ,900 BRO= 339,77 CO=_ 2,27 TCeCO=_2.190
THETAs 95.0 2eDa 696.8 BSYARs 11,11 TR= 900 BBO= 339,77 C0= 2.27 TCeCOz 2.190

_--JHETA=_95.0 2¢Ds 871,80 BSTAR® ___ 11,11 TR: ,900 BBO= 339.77 C0= 2,77 TCeCO= 2.190
THETAs 95.0 7ZeDx  1741.9 8STARs  11.11 TRz .900 RBO= 339./7 0= 2.27 TCeCOz 2.190

. 3483.8 BSYARs 11,11 TRe= .900 BBO= 339.77 CO= 2,27 TC+CO= 2.190

THETA= 95,0 ZeDs 5225.8 BSTARs 11,11 TR= ,900 BBO= 339,77 COx 2,27 TCeCO= 2.190

THETA® 95.0 240s 6967.7 BRSYARS 11,14 TR= .900 BBO=® 339,77 COz 2,27 TCe*CO= 2.190

THETAs 95.0 ZeUe 8709.6 ASTARs 11,1t TRz .900 BBO= 339.77 CO: 2,77 TreC0= 2.190
THETA2 93.0 ZeDsx  17419,2 BSYARe __ 11,11 TR= ,900 ABOz 339.77 CO0= 2,27 TCeCO= 2.190
THETA= 95.0 2eDs ~34838.3 BSTARs ~ 11.11 TA:= .900 BBO= 339./7 C0= 2.27 TCeCO= 2.190
THETAs 95.0 2eDe 52257,5 BSTAR: 11,11 TRs ,900 BBO: 339.77 CO= 2,77 TCeCO: 2.190
THETA® 95.0 2eDs 69676.7 BSTARs 11,11 TR= .900 BBO= 339.77 CO: 2.27 TCeCOz 2.190
THETA= 95,0 ZeDx 87095,8 BSTARs _ 11,11 TR= ,900 BRO: 339,77 CO= 2,27 TCeCO:= 2.190
THETA® 95,0 ZeD» 130643.8 9STARs  11.11 TR= 900 8B0F 339,77 C0= 2,27 TCeCO= 2.190

CURVES_ INTERSECT AT axs 2.18967 Av=  100317.12356

T UTTTTTRZYNOTHOF PATH OF §TGHT WITH RESPECT TO SUN IS 135 DRGREES

ZENITH OF PATH OF SIGHT = 180 DISTANCE TO TARGET AXIS 3_ ___ 5 ALTITUDE = 1667644

7ENITH OF 'PATH OF SIGHT = 165 DISTANCE TO TARGET AXIS = 409762 ALTITUDF = 1528843

____ZENITH OF PAYH OF SIGHT = 150 DISTANCE 10 TARGET AXIS = 715471 ALTITURF = 1230324

7T ZENIYR OF PATH OF SIGHT = 135 DISTANCE TO TARGET AXIS = 985859 ALTITUDE = 985922

CRep=  ,01
CRepP= ,N2
CRep=  ,07
fReD~ 27
CRePz_ _,58.
CReP=x 1,04
CRep= 1,6

CRwp= 3,64

9 BBR= 245.27

t w0

1
lz10 BBR=z 245,27
I=11 83BR= 245.27
1=492 DQUL- N+ "7
1213 BHB=.245.22_____
IT=14 BBR= 245,27

= R= 2

16 BBR=z 245,27

CRep= ,00 I= 1 BBR= 258.53
LRepx .00 1= 2 8BR= 258,483 ____
CRepz .00 1= 3 BBR= 25R.43
CRep= 00 1=z 4 BBR= 258.53 ____
CReps ,00 I= 5 B8BR= 258.43
CRePz .00 ]2 6 BBR= 258.53
CRep= .01 I= 7 BBR= 258.53
CRepz ,01 = 8 BBR= 258.583 __ _
CRep:z  ,01 1z 9 BBR= 258,53
CRep= ,02 [=10 BBR= 258,53
CRep= ,07 1=11 BBR= 258.53
CReP=__,27 =212 BBR= 258.543
CRePz ,58 1213 BBR= 258,53
CRePz 1,03 1=14 BBR= 258,43
CRep= 1,62 1215 BBR= 258.53
CReP=z 3,63 1316 BBR= 258,43 ___
.
CRePe .00 I= 1 BBR= 316.30
CRepz  ,00 [= 2 BBR= 316.30
CRep:x ,00 1= 3 BBR= 316.930
CRePz ,00 7= 4 BBR= 316.90
CRepz  ,00 [= 5 BBR: 316.30
CRep=  ,00 1= 6 BBR= 316.30
CRePs ,01 l= 7 BBR= 316.90
CRep= ,01 |z 8 BBR= 316,30
_CRepz_ ,03 1z 9 BBR= 316.30
CRepz  ,02 1290 BBR:z 316.30
CReps %, 07 i=11 BBR= 316.30_
CRepP= ,26 le12 BBR= 316.30
CRepz ,57 1=13 BBRz 316.90 _
CRepPz 1,01 214 8BR= 316.90
CRedz_1.59 1=15 B 316,30
CRepz 3,56 316.30
CAMTRAST 1S _PQSITIVE __

CONTRAST IS PJSITIVE

CONTRAST 1S _POSITIVF_

CONTRAST [S PISITIVE

ZENITH OF PATH OF SIGHT = 120 DISTANCE TO TARGET! AXIS = 1228361 ALTITUDFE = 700246 CONTRAST IS PASITIVE

ZENTTH OF PATH OF STGNRY 3 195 DISTANCE TO TARGET AXIS = 1287187 ALTITUDF = 344943

ZENITH OF PATH OF SIGWY = 100 DISTANCE TO TARGET AXIS = 1275156 ALYITUDE = 224841

ZENTYH OF PATH OF "STGHY '« 9% "DISTANCE TO TARGET AXIS = 1147112 ALTITUDE = 100317
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CONTRAST

Is POSITIVE

CONTRAST IS POSITIVE

1s POSITIVE
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‘""r'sié'v'i‘-'iio 0 zeD=
oDs

TNETA-lOD 0 2¢Ds
—-THETAs180.0. 29
THETAZ180.0 Z¢

AZIMUTH. nE“eArn 113

00.0 BSTARS 11.11 TRs
s s
6000,0 BSTARs 11.11 TRs

.-8000.0_8SYARs
10000.0 BSYARe

11011 TRe
_...THETA2180.0._2¢Ds__.20000.0 BSYARe ___11.11 TR=_,900 BBO:.

.900 BBO*

.900 8802

“.900 BBO®

197.80
197.80

197.80
_197.80

1972.80..

. SIGHY_AIXH. RESPECY_ YO0 _SUN__1S_1B0 DEGREES

Cos=

cos
€Oz
Cos

~--THETA®180..0..200s. _300000.0 _BSTARA ...11.31 YRz ,900 8802 . 192.80.C0=
---THETA®180.0.290s 400000.0 BSYARR_.__11,11 TRe__

THETAS180.0 2¢Ds 40000.0 BSTARe 11,11 TRs

THETA=180.0 Z¢D= 80000,0 BSTARs 11.11 TRs

THETA®180.0 Z¢Ds 200000,0 BSYARe 11,11 TRa

THETA=180.0 2¢Ds 600000.0 BSTARs

THETAs180.0 2¢Ds1000000,0 ASTARs

11.11 TRs
11.11 TRs

.900 ABO= 197.80 CO=

.900 BBO* 197.80 CO=

.900 RBO=
900 _BBO= _
.900 BBO®

197.80 CO0=
197.80 COs=

197.80 CO=

.900 BBO*

---THETA=21060.0.2¢021500000.0 _ASYARe____11.14 JR= _,900 BBOS.

L=

-192.80 _Ch=._

f
i

"4 987 TCeC0s 4.655 CReps ,00 it
«95_1CeCN= 4,655 CRepPz_ L0
4.95 TCeCO= 4.655 CRepz ,00 l=

4,95.1CeC0zs 4.655 CReps _ .00 1=,

1 8BR= 189.13
R=

3 BBR= 189.13

4 _BBR=_189.13

95 TCeCO0c 4,655 CReP= ,00 = 5 BBR= 189.13
4,99 1CeCO0s ¢.655 CRep=_ .00 1= 6 _PBBR= 189.33 _.__
4,95 TCeCOz 4.6%5 CRePz .01 Is 7 8BR: 189.13

JCeCO0x 4.655 CRep= .01 Ix -

4.95 TCeCOz 4,655 CRepa .01 Is 9 BBR=z 189.13
4.95. TC2*CO0= 4.655 CRepz_ ,02..1510. BBR=.189..13 ____

4,95 TCeCOz 4.655 CRepz .07 [x11 BBR= 189,13
4,95 TCeCO= 4.65% CRepz .27 1212 BAR=_189.13.____

"4.95 TCeCOz ¢.655 CRebs ,59 =13 BBR: 189.13
«C0c 4,655 CReps 1,05 1s14 AAR= 189.13%

4,95 YCeCDz 4,655 CRePr 1,65 1215 BBR= 189.13

..197.8D0..C02 ._4,95 1CeCO0x 4.655 CReps 3,71 1216 BBR= 189,13 . __
1z17 8BR= 149.13

6.54

THETAS160.0 2¢D2000000.0 BSTARs  11.11 TRe ,900 BBO* 197.RD CO: 4.95 TCeCO: 4,855 CRepz
_;________EuR1Eﬁ_lNlEBSEﬂI_A1_Ax1__;_____A4A12ll__A11__11h1h11Ln1121_________m_
TTYWETAC165,0 ZeDs  i931. 8 BSTAR® 11,11 TRa 900 8003 238.79C0=  S.688 TCeCO: 3.661 CReps

..... THETAn1658,0 2e0s _ 3863,6 ASYARe ___ 11,11 YR= ,900 RBO= _238.79 €=

THETA2165.0 2¢Ds=

5795.4 BSTARs 11.11 YR=

2900 BBO=

238.79 CO=

3,8% 1CeC0= 3,661 CR
3.85 TCeCOs 3.661 CR

226.92
I=_2 BBR=z _226.02
ls 3 BBRz 276.02

“00 =Ty BBRE

Q0

o
=y

THETA=185.0 ZeDe  7727,2 BSYARs 13,13 TRs ,900 RAO0= 238.79 €CO0c 3,85 TCeCOx 3.661 CRePs ,00 [a 4 8BR= 226.02
THETA2165.0 2eDs  9659,0 8STARs 11.11 TRz ,900 AB0= 238.79 €0z 3,85 TCeCOz 3.661 CRePz ,00 [z 5 BBR= 226.02
.. JHETA®468.0 ZeDs 19318.0 BSTARs 11,11 TRs ,900 6B0= 238,79 CO0= 3,85 TCeCO= 3.661 CRep:= .00 |z 6 BBR: 226.02 _
THETA#165.0 2¢Dn J8636.1 BSTARs 11,11 TRe .000 BB0s 238.79 C0:= 3,85 TCeCO= 3.661 CRepz ,01 Iz 7 BBR: 226.02
THETAs1658.0 2¢0s  57954,1 BSTARs __ 31,13 TRs_,900 BBO= 238,79 C0=_ 3,85 TCeCOz 3.661 CRePa .0y Iz 8 BBR=z 226.02 ___
THETAe165.0 ZeDs 77272,2 ASTAR®s 11,11 TRz ,900 BBO= 238.79 CO0z 3,85 TCeCOz 3.661 CRePs .01 1z § BBR= 226.32
THETAS165.0 ZeNe  96590,2 RSYAR® _ 11.11 TR= .900 BAO= 238.79 CO= 3,R5 TCeGO0= 3.664 CRepa .02 [=10 BBR= 226.02
THETAS165.0 ZeDs 193180,5 B8STARs 11,11 TRs ,000 BBO® 23A.79 CO= 3,85 TC*COz 3,661 CRepPs .07 Jail BBRs 226.02
..... l&!TA!&Q!_o_szl_lgééén.9 ASYARs ___11,13 JRe ,99Q RBO® 238,79 €0=_.3.8%5 TCeCOz 3.661 CRePz .27 1212 BBR= 226.72 ___
THETA®165.0 ZeDs S579541.4 BSTAR® 11,11 TR= ,900 BB0= 238.79 €0z 3,85 TCeCO= 3.661 CRepz ,59 [x13 BBR=z 226.02
___JHETA=165,0 2¢0s 772721.9 BSYARS ___11.13 TRs .900 BB0c__ 238.79 €0z _ 3,85 TCeCOs 3.661 CReP: 1,04 Iz14 BBR= 226.02
THETA®165.0 Zo0s 965002,4 0SYARe  11.11 YRs ,900 BR0S 238.79 CO= 3,85 TCeCOs 3.661 CRep= 1,64 Ix15 BBA= 226.02
THETAS165.0 7oDs14488%3,6 ASTARe _ 11,11 VTRe .900 ABO= 238,79 €0z 3,85 TCeCO= 3.661 CRepz 3,67 =16 BBR:z 226.92
CURVES INTERBECY af axs 3. 66144 AY® 1447920.77249
THETA®190.0 ZeDs  $732.1 BSTARe 11,11 YRs ,900 B8B0%  263.74 CO: 3.64 TCeCOz 3.477 CRepP=  ,00 (2 1 BBR:z 248.47
THETA=150.0 ZeDe 3464,1 BSTARs 11.11 TR= ,900 860F 263,74 COc 3.64 TCeC0z 3.477 CRepa 00 (z & BBR= 24B.47
....JHETA=150,0 7eDs  5196,2 BSYAR: 11,11 TRs ,900 BAO= 263,74 €0= 3,64 TCeCO= 3.477 CRepz .00 1= 3 BBRz 248.47
YRETAS1Y00"Zo0s " 6928, 27 8STARe 11T TRE U000 T8R0T 263,74 C027 3,64 TCeCO: 3.477 CRePe .00 t= 4 BBR=T248.%7
THETA®150.0 ZoDs  8660.3 BSYAR® 11,11 TRs ,900 BB0= 263.74 CO0= 3,64 TCeCOz 3.477 CRepz ,00 1z 5 8BR= 248.47
TTTTHEYAW{N0.0 79D L7320, 4 85 TARY T I 'fi' TR 7500 BBO* 263.74 A0 7"3,64 TCeCO:= 3.477 CReps  ,00 I3 6 BBR:="248.427 77
tuErA-1so 0 200- 34641.2 BSTARe  11.11 TR= ,900 BBOz 263.74 CO= 3,64 TCeCO=z 3,477 CRepe 01 Iz 7 BBR= 248.47
19867.8 BSTARs ~ 11, 11 TRe 900 BB0S 263.74 C0c .64 tCec0= 3.477 Chepz 01 Tz B BBR= 24B.47
TuETA-lSO 0 znn- [ _TR= ,900 BBO= 3.64 TCeCO= 3.477 CRePz  ,01 1= 9 BBR= 248.47
TTTYHETAV{Y0. 0 YéDe TVo00 aBOe "3.64 TCeCO= 3.477 CReP= ,02 ]+10 BBR:= 248.47
THETAS150.0 2eDs= 173206,0 RSTARs .900 BBO2 263.74 C0z 3,64 TCeCO: 3.477 CReps .07 1211 BBR= 248.47
CTYHETAR IS0, FeDs I48411.0 RSTARS TITL11T 27,900°BBO=:  263.74°C0s  3.64 TCeCOz 3.477 CRePz ,27 1212 B8BR: 248.47
THETA®150.0 ZeDs 519617,9 BSTARs 11.11 TRs .900 RROZ_ 263,74 COz__3.64 1CeCO= 3.477 CReps_ .58 1313 9BR= 248.47
T YHEYA=2150.0 Ze0s 692823.8 BSTAR®  11.11 TRs ,000 BB0% 263.74 CO0= 3,64 TCeCO= 3.477 CRep= 1,03 T214 BBH= 248,47
. THETA®130.0 2¢De 866029,8 BSTAR: 11,11 YRs ,900 BBOZ 263,74 CO0= 3.64 TCeCO: 3.477 CRepz 1,62 I=ai5 BBRz 24B8.47
THETA=180.0 ZeDe1299044, 7 8STARs 171,11 TR2 ,900 8R0T ~ 263,74 CO=z 3,64 TCeCO= 3.477 CRePz 3.64 Iz16 BBR: 249,47
. CURVES INTERSECT AT Axe 3.476688  Av:  1263938.66122  _ B L. e }
THETA®135.0 Zoebe™ '414,2 BSTARs ~ 11,11 TRz .900 BBO0= 343.3%3 C0= 2,94 TCeCO0z 2.842 CRePs .00 I= 1 BBR= '320.11
THETAs135.0 ZeDe  2828,% BSTARa 11,11 TRe ,900 B8B0= 343.33 CO= 2.94 TCeCO= 2,842 CRep= .00 Iz 2 BBR= 320.11
TTUTMETA213%.0 2eDs 42427 8STAR® T 11,11 TRs 900 8B0= 343.33 €0z 2.94 TCeCO= 2.842 CRePs .00 |z J BBR:= 320,11
THETA®13%.0 ZeDs  $656.9 BSTARs  11.11 TRs ,900 BB0> 343.33 CO0= 2,94 TC*CO=x 2.842 CRepx .00 (= 4 BBR= 320.11
T YHETA139.0 Zens  7071.1 BSTAR® 11,11 TRz ,900 BB0° 343.%3 0= 2,94 1CeC0= 2.842 CReP= ,00 I3 5 8BR= 320.11
THETA=$35.0 ZeDe 14142,3 BSTARs 11,11 TRs ,900 8B0= 343,33 CO0z 2,94 TCeCO=z 2.842 CRep= .00 I= 6 BBR= 320,11
TTUIHETARLNS .0 ZeDw 262845 BSTARS T 11,11 TR 900 BBO= 343.33 C0f 2,94 TCeCO= 2,842 CRePz ,01 s 7 BBR:= 320.11
THETA=139,0 ZeDs 42426,8 BSYARs_ 11,11 TRs .900 8R0= 343.33 CO= 2,94 TCeCfx 2,842 CRepz ,01 [s B BBR= 320.11
U YNETAS 138, 0 Zehs 86869, 0 BSTARE 1114 YRs .900 BBOF 343,33 €0:= 2,94 TCeCOz 2.842 CRep= .01 Is 9 BBR: 320.11
THETA=135.0 ZeD= 70711.3 BSTAR® __ 11.11 TR= ,900 RAQ= 343.33 C0= 2,94 TCeCO0= 2,842 CRepz .02 [=x10 BBR= 320.1%1
“TYHETA®139.0 ZeD= 141422.% BSTARe 11,11 TR= .900 RBOZ 343.33 €0z 2,94 2.842 CRepz 07 1211 BBR= 320.11%
THETAs135,0 Z+D= 282845,0 PSTARs 11,11 TRs ,900 BBO= 343.33 €C0=_ 2.94 TCeCO0:= 2.842 CRePz .26 =212 B8BR= 320.11
TTTYHETAVIYS .0 oD 4242678 BSTARe 11,11 TR L9000 880z 343, ¥37C0T 2,04 TCeCO: 2.842 TReP3 57 1513 BBR= 320.11
THETAS135.0 ZeDs 565690.0 BSTA 1 TRx ,900 RBO= 343.33 C0=__2.94 TCeCO= 2.842 CReps 1.01 I=14 8BR= 320.11
TTTYMEYAR (YN0 ZEDd V07iT2ETBITAG TTYRET7O00- RBOS T 343,33 T0="2,94 TreCO0= 2.842 CReP3 1,59 1215 BOH: 370.11¢
THETA135.0 7eDs1060666.8 BSTARs 11,11 TRe ,900 RAD= 343.33 €0= 2,94 TCeCO:= 2.842 CRep3_3.56 (=216 8BR= 320.11
"""""""" CURVES TINTERSELY U TAye """ 77773 RWEWs AR T TO¥iege . vy T T T :
ruETA-1zo 0 ZeDs  1000.0 BSTAR® 11,11 TYR= ,000 BBO* 380,18 CO® 2,23 TCeCOr 2,164 CReps ,00 [= 1 BBR= 353.26
s " 0 N s (B 0.1 2,23 YCeTO=" 2180 CReBs T, 00 1s 2 BBR: 353.26
7ueva-1zo 0 ZeDs  3000.0 ASTARs  11.11 TRs .900 BBO= 380.16 CQ= 2,23 TCeCOs 2.164 CRepx .00 [z 3 8BR:= 353,28
CUTYREYAELZ0T0TZVDE T TATOT, T RS YARG STV VI YRE V00 BA0E T Y8016 E0T 223 T TCeC0s "2.164 CRepE 00 13T 4TBBRETISSVIZ T
THETA=120.0 ZeDs  %000.1 BSTARe 11,11 TR= ,900 RBO* 3B80.16 GO= 2,23 TCeCO:t 2,164 CRePz ,00 1= 5 BBR= 353,26
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{2 67BBRZTITIVIE T

TYRETARYZ0 0 29D L0U0T. 1 BSYARY TI{{1TYRE U0 HBY="" Y0 UT6 TOE 2 23 TCeCDs 2,164 CRepz T ,00
THETAI120 D 2eDs 20000.3 ASYARs  11.11 TRe .900 BBO= 380.16 CO0= 2,23 TCeCO= 2.164 CRepzx .01 1= 7 BBR= 353.26
. 0= 2,23 TCeCO: 2.164 CR+p= ,01 1z B BBRz 353.76
“_]HETA-120 0 _ZeDm  40000,5 BSYARsw __11.11 TRz .900 BRO= 380,16 COx 2,23 TCeCO= 2.164 CReP= .01 Iz 9 BBH= 353.28
THETAZT2U.0 ZoD% 50000, 7 B8STARs 11,11 TR* 900 B0 380.16 C0= 2,23 TCeCOs 2.164 CReps ,02 1210 BBR= 353.7%
___JHETAs120.0 2eD= 100004.3 BSTARS _ 11,11 TR= ,900 BA0= 380.16 CO= 2.23 TCeCO: 2.164 CRepz .07 [211 BBR:= 353.%6
THEYAS{2U, 0 ZeDe 200002, ¢ 85VARs 11,11 TR .OU0 BRO* ~380.16 CO~ 2,23 TCeCO0z 2.164 CReP= .26 1z12 BBRZTISIOE
THETA2120.0 2¢0= 300003.9 BSTARs 11,11 TRs ,900 AAO* 380.16 COx 2,23 TCeCO= 2.164 CReps ,57 1213 B8R= 353.26
T THETA#120.0 Zen= 400005,2 BSTAR® 11,11 TRs ,900 BRO0= 380.16 (0= 2.23 1CeC0: 2.464 CRePz 1,00 1=14 OBR= 353.26
THETA=120.0 2+ -_5ooooe S_BSYAR®____11.11 TR= ,900 B8Oz 38n.16 CO= 2,23 TC+CO0z 2,164 CRepe 1,57 1315 BBR= 353.26
2.23 TCeCO: 2.164 CRep= 3,52 =16 BBR= 353.7%
- -
CURVES INTERSECT AT Ays 2,16410 Ay 578803.16029 e . N
TTUYRETXEYO5 .0 290% T TUSIY Y THSTARS T UTIUIT YRE LU0 H00F T 452,385 °C0T  1.97 TCeCOz 1.932 CRePe 00 {z § 8BR= 391,31
___THETA=105.0 ZeDs  1035.3 gSYARe  11.131 TRz .900 ABO= 422.33 0= 1.97 TCeCO=z 1.932 CRePs ,00 1=z 2 8BR= 391.71
YHETA®108.0 290 ~ "1553.,0 B8SYARs TI11TR3 7,900 800% 422,33 CO0* 1,97 TCeCO= 1.912 CRepx .00 Iz 3 BBR= 391.21
THETAS105.0 Z¢Ds  2070.6 BSTARs  11.11 TRz .900 §R0= 422.33 CO0= 1,97 TCeCOz §.912 CRePs .00 [z 4 BBH= 391.71
TTYHETAS108.0 Zebs  25B8.3 ASTARs 11,11 TR= 900 RBO= "422.33 C0= 1,97 TCe(0= 1.912 CRePz .00 1z 5 BBR= 391.31
_THETA=105,0 ZeDs»  5176,5 BSTARs  11.11 TRa ,900 RBO= 422.33 C0= 1,97 TCeCO= 1.912 CRePs .00 Iz 6 8BR= 391.71
"THETA®105.0 Ze 10333.0 8SYARs 11711 'TR= ,900 BBO= 422.33 C0= 1.97 TC+CO0= 1.942 CR«P= .01 I= 7 BBR= 391.%1.
THETA=10%9.,0 ZeD= 15529.,5 BSTARs 11,11 TR= .900 BRO= 427,33 0= 1.97 TCeCO0= 1.932 CR+Pz .01 T= 8 B8BR= 391.°21
© THETAS108.0 ZeDs 20706.1 BSTARS ~ 1i.11 TRs .900 RBO= 427.53 CO-= 1.97 TCeCO= 1.912 CReps ,01 [= 9 BBR= 391.>1
_ THETAs=105.0 ZeDs 25882.6 ASTYARs _11.11 TRz ,900 RBD= 422.33 CO= 1,97 TCeCO= 1.912 CRepe ,N2 1x10 BBR= 301.2%
THETA=105.0 2¢Dx 517651 8STARs ~ 11.11 TR= ,900 BBO= 422.33 C0= 1.97 TCeCODz 1.912 CRePx %07 1=11 BBR:= 391.21
THETA®105.0 Z¢D= 103530.3 8STARs  11.11 TRz .900 BRO= 427.33 c0= 1.97 TCeCO= 1.912 CRepP= .25 [212 BBH= 391.21
THETA=2105.0 ZeDs 15529%5,4 BSTARs 11,11 TRe .900 RBD= 422,33 CO:z 1.97 TCeCOz 1,912 CRepr .56 1213 8BR:= 301,71

-—--1HETAx105.0-2#0s. 207060.6 BSTARR. ___11.11 JRs _.908 BRO=_

_A22.33 COz__1.97 TCeCO2 4.912 CRePR___.99 .1z14 BABR_391.21 ..

THETAS105.0 ZeD= 258825,7 BSTARs  11.11 TRs .900 BBO= 422.33 CO= 1,97 TC#COx 1.912 CRePs 1,55 1315 B8BR= 391.21
L] ] = = 3 2 1,912 CReps 3,48 [s16 8BR= 301,21
CURVES INTERSECT AT Axs 1.91177 AYs  282853.44553
THETA=100.0 2eDs 347,2 BASTAR® 11,11 TRs ,900 BBOD: 450,7% CQ= 1.R4 TC*CO= 3.787 CRep=x ,00 Iz 1 BBR= 416,34
THETA=100.0 ZeDs 694.5 BSTARs  11.11 TRs .900 BB0O= 450.75 C0= 1,84 TCeCOz 1.787 CRePz .00 I= 2 8BR= 416.34
. IWMETA£100.0.290=__ 1041.7 ASYAR%____11.11 YRz .500 BBO0=___4%0.2% CO0: _1.R4_TCeCOr 1.787 CReps __,00 .I=_ 3 BBR= 416.34
THETAS100.0 Z¢0s  1389.0 8STARs 11.11 TRz ,600 BBO= 4%50.75 COc 1,84 TCeCO= 1.787 CReps ,00 Iz 4 BBRx 416,34
__YHETA=100.0 ZeDs ___3736,2 ASTARs ___ 11,11 IR= .900 RB0= _ 4%0.25 CO0=_ 1,A4 TCeCO= 1 787 GReps ,00 [z 5 BAR= 416.34
THETAs100,0 Z#Dx  3472.4 BSTARs 11.11 TR ,900 BBO= 450.2%5 CO= 1.84 TCeCO:= 1.767 CRePz ,00 Iz 6 BBR= 416.34
As of)s 694 AfRs x e ~0= 4 TCeCO= 9,782 CRep=x__,01 = 7 BPR= 416,34
THETA=100.0 ZeDs 10417,3 BSTARs 11,11 TRe .900 BBO= 450.75 CO= 1.R4 TCeCO= 1.787 CRePx ,01 Iz B BBR= 416.1%4
___JHETA®100.0 ZeDx _13889.8 RSYAR® ___11.1) TRz .900 BBO=_ _4%50.2% C0= __1,R4 TCeCO= 1,787 CRep= .01 Iz 9 PBAR= 416,34 __
THETAS100.0 2eD= 17362.2 8STARs  11.11 TRx ,900 BR0= 4%0.2%5 CO= 1,84 TCeCO= 1.787 CRePz ,02 1310 BBR= 416.34
- THETA2300.0 Ze0s 34724,4 BSTAR® __ 11,13 IRz ,90Q B8B0= __450.25 CO= 1,84 TCeCO= 3.787 CRepz ,07 lx1i BBR= 416.34
THETA2100.0 Zo0s  69448.9 BSTARe 11,11 TRr 900 BB0= ~ 450.25 CO= 1,84 TCeCO:= 1.787 CRees .25 Te12 BBR:= 416.34
As #Dx 10417 ARs TR= .90 = 2% ¢ 4 TCeCOx 1.787 CRepz 55 J=x13 BBR= 416,34
THETAZ100.0 ZeDs 138897.6 pSTARs 11.11 TRs ,900 8B0= 450.25 C0= 1,84 TCeCO= 1.787 CRebz .98 1314 BBR= 416.34
_ _THEYA2100,0 ZeDs 173622,0 BSTYARe __ 11,11 TRs .900 BROz _4%0.25 COz _1.84 TCeCO= 3.787 CRep= 1,54 Ix15 BBR: 416,34
THETA®100.0 ZeDs 260433,0 BSTARs  11.11 TRz ,900 BBO= 450.2%5 0= 1.84 TCeCO:= 1.787 CReps 3.45 [=16 BBR= 416.1%4¢
CURVES INTERSECT AT axs 1,78740 Aye  184785.67677 .
THETA® 95,0 ZeDs= 174,27 aSTARY  T11.11 TR: 900 BHO:= 490.05 CO= 1.69 TCoCO= 1.649 CReP: ,00 1= 1 BBR=452.786
- THETAx 95.0 ZeDx ___ 348.4 BSTARs __ 11,11 m_z, tvon BBOZ  490.05 CQs_ 1,69 TC#COz 1.649 CRePz .00 Iz 2 PBR=z 452,16
THETAZ 98,0 ZeDs 522.6 BSTARe  11.11 . BBO: 490.08 0= 1.69 TCeCQz 1.649 CRePx .00 [z 3 BBR= 432.16
THETAs 95.0 ZeDs 696.8 BSYARe 11,11 1a- .9oo BBO:  490.05 C0> 1.69 TCeCOz 1.649 CRepx .00 Is 4 BBR= 452.16
THETA= 95.0 2eDs 871.0 BSTAR®  11.11 TRs .000 BBO: 490.05 CO= 1,69 TCeCO= 1.649 CRepx .00 [z 5 BBR= 452.16
._".!711-2_E§IA81."_11L1L 1,69 TCeCO= 31.649 CRepPz ,00 I= 6 BBR= 452,16 ___
3483,8 BSTARS  11.11 TRz ,900 BBO: 490.05 CO= 4,69 TCeCO= 1.649 CRepz .01 Iz 7 BBR= 452.16
$225,.8 RSTARe 11,11 TRs .900 BBO= 490.05 CO= 1,60 TCeCO= §.649 CRepz .01 Iz 8 BBR: 452.16
THETAs 98.0 Z¢Ds  6967,7 BSTAR® 11,11 TRs ,900 BBOF 490.05 C0= 1,69 TCeCOcz §.649 CRers ,01 Is 9 BB
THETAs 95.0 2eD=  8709.6 BSTARs 11,11 TR= ,900 BBO= 490.05 CO=__1.69 TC»COs_1.649 ggqgg,x.oz _J=10_BBR= 452.16
THETAs 95.0 ZeDs 17419,2 BSTARs  11.11 TRz ,900 BB0% 490.05 C0: 1.69 TC«CO= 1.649 CRep= ,07 Is1l BBR: 452.16
THETAs 95.0 ZeDx 34838,3 BSTAR®  11.11 TRe ,900 BBO= 490.0% CO= 1.69 TCeCOx 1.649 CRePs ,2%5 [=12 BBRz 4%2.18
THETAe 95,70 ZeDs 52257.5 BSTAR: 11,11 TRx ,900 BA0* 490.0%5 CO0= 1,69 TCeCO= 1.649 CRePs ,55 [213 BBR:z 452.16
THETA® 05.0 2eDs  69676.7 BSTAR® 11,11 TRz ,900 BBO* 490.05 C0= 1,69 TCeCO= 1.649 CReps .97 Ix14 BBA= 452,16
THETAS 95,0 ZeDs 8709%.8 BSTARs 11,11 TRa ,900 B0z 490.05 CO0= 1,69 TCeCO:= 1.649 CRePz 1,52 1215 BBR= 452,16
THETAs 95.0 ZeDs 130643,8 BSTARs  11.131 TRe ,900 BBO= 490.05 CO: 1.89 TCeCO= 1.649 CRepx 3,41 [=216 BBR= 452.16
CURVES TNTERSECT AT Axs 1.64936 Av: T 89986.49382
. __AZIMUTH OF PATH OF SIGHT WITH RESPECT TO SUN IS 180 DFGRFES . o
TTTZENTYW OF PATH OF STGHT = 180 DISTANCE TO TARGET AxlS s S5 ALTITUDE = 1667644 CNNTRAST IS POSITIVE
_____ZENITH OF PATH OF SIGHT = 165 DISTANCE TO TARGEY AXIS = 388073 ALTITUDE = 1447921 CONTRAST 15 PISITIvE L
ZENTTH OF PATH OF SIGHY s 180 DISTANCE TO TARGEY A%XlS =~ 729681 ALTITUDE = 1263939 COMTRAST IS PISITIVE
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_ 2BNITH_OF PATH OF SIGWT = 135 DISTANCE TO TARGET AXIS = 931840 ALTITUDE = 931899 CONTRAST 1S POSITIVE .
- SENLTH BF PAYH GF S T6HT % 130 “DISTANCE T0 TARGEY WXTS o "997248 ALTITUDE ' 875803 CONTRAST isPoSTRIVE ™
_____ ZENITH OF PATH OF SIGHY s 1nS DISTANCE YO TARGET AXIS s 1035496 ALTITUDE = 282833 CONTRAST LS POSITIVE
= S ENTTR OF FATH OF "STGRY 100 DISTANCE T0 TARGEY AXIS & 7047990 ALTITUDE & 184788 conTRAST Is POSITIVE
ZENITH OF PATH OF SIGMT »_ 93 DISTANCE T0 'ARG.EJ..!.!J_S._‘_-J_Q?Q?B?....l_-.YlT}!P..E.“.'.....0,9"0._..QO.N.I.R.e!I.;l.S_-?.O.S_I_!.l.!.E ..........
""" C'OUIU[NTY!S'TUI'VtUYYiVG"i"éRUlK'B‘!Uﬂ'UFGI"i"i"ib'ﬂ'tb‘ﬂ?‘i["z"'-"'v'Elii'l'é'A'C"""' : T ST
X1 21 x2 22 x3 73 x4 e,
ERLYEY IOV IV2YIYE TITIRSY THR0NSD T DUOYS I¥BZANE 10037
987496 360142 1430649 276714 1739709 222220 1724844 2240841 e e e v ammmem
GATACY T WSUONS LITON2E " AGTAAY TEIN2YY T TNEAV2Y 171281 344043 - e
811298 3263762 1207281 1035102 1708639 745621 1771689 709246 e cemcemcmcesememmemmanen
"""" TSIV AIEIGES T O04DTI {508 00N 1040520 109VSUY 2014941 088872 T ST
1437387 2706779 1937245 1840804 2238137 1319684 2284529 1239324 e e e e e et e
""" FASSTAY TLIIOSA 24250 F14A69% TEVI0eT INiNII0 280038 1528848 T T . ) T

20900009 1667644 2999995 1667644 2999098 1667644 2999995 1667644

""" SINEOYS I AATOTL IAUOTAY {8768 4N TGOV {BIALV0 I8TARIY FraNessT T

""" SOYIB4D oS GV SOUSESY TSRS eIZ 408048 T08054T 4505985 1506048

...3997248 579803 4228361 709246 4291

363 745621 4792749 1015102

4085404 202833 4287187

344043 4361743 364923 40669674

447443

4038982 80988 4147112 100317 4130979 98905 42788327 111838
""" AXSL. 60000000, CSLES 608000 ESLYs 3400000, 0  AXUX2_ 3000000, 0 _AKLYS. . 0 L
NTGDMe 100 NAINCe 600000 NPROSs 350 bt
_.CURRENT ELAPSED TIME 1S o MINUTES. 37 SECONDS. . .. -
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