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ARWooten/b3
Aberdeen Proving Ground, Md.
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ORIVAC PROGRAMS FOR STAR IDENTIFICATION AND
COMPUTATION OF STANDARD COORDINATES

ABSTRACT

Using the camera orientation elements (o, w,K ,¢, xp, yp) derived from
several known stars or determined from instruments, the "Star Identification
Program” serves to identify all other photographed stars. After proper
identification the "Computation of Standard Coordinates Program" is used to
compute the coordinates of the control points for the camera orientation
described in BRL Report No. 1065, "A General Solution to the Problem of
Photogrammetry" by Hellmut H, Schmid.
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1.

STAR IDENTIFICATION
1.1 Flow Chart
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1.2 Raster
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1.3 Flow Chart Key
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i, PROGRAM, REFRACTION, AND PRECESSION CONSTANTS

Cl
ca
c3
Cl
c5
cé
c1
c8
c9
Cl0
Cli
cl2
Cl13
Clh
C15
Cl6
Ccl7
c18
Cl9
c20
cal
c22
€23
c2k
€25
c26

MR b e 51

LR T S S VR T T T T T S S S S S S

+

2617993878 + 00
4363323130 - 02
7272205217 - Ok
+1745329252 - 01
2908882087 - 03
4848136811 - 05
+1000000000 + 01
+2000000000 + 03
« 7600000000 + 03
0000000000 + 00
3665000000 - 02
6370000000 + 07
2913756581 - 03
«3227865000 ~ 06
1022500000 ~ 08
+ 3600000000 + Ok

+3600000000 + Ok

6000000000 + 02
+2640000000 - 02
+3073270000 + 01
«1336170000 + 01
+1860000000 - Ok
8500000000 = Ok
+1570796327 - 01

+ 1570796327 = O1
+ 1000000000 + 03

14

r/h

r/m

r/s

r/°

r/!

r/"

1.0
200.0
pressure
termperature
g

'R

Al
Al

r/grad

R e Ee— e —



[N

T

Foun

1, 1
I, 21
I

III

vy [2]

v.8 3]

Input Constants

Input first data card

If signal is minus go to Box III (station data); if plus go to
Box VI (point data).

Print identification

Input station data (cards 2-12)

compurE; [11°F, = B, (1-.00264 cos 2 § - 2 g2)

If signal 1s plus go to Box V.8 (using the @, w, K - system), if
minus go to Box IVb (convert A, v, (K) - system to @, w,K -
system)
Given A, v, (K). Convert to a, w,K system by the following formulas:

K = A-x
tan K=§-:,—g—%-
cota.nKstaiK
wn v- 22

sin w=s8in vsin K

cos =+ (l-sinzm 1/2

; o can only be 0° to + 90°

tan o =

sin o = tan o cotan X
cos O = ——

sin a
cos O

tan AK = :—?%—g (check for quadrant)

tan « =

K= (K -AK +g
Compute the following auxiliaries:
A
By
¢

=-coscosK +8inasin w sini
= - cos @ sin K
= + s8in @ cos K + cos @ 8in w sin K

* [ ] Reterence pege (66).

15



ISt o s L

= + sin @ cos @

=+ g8in o

= +CO8 O CO8 W

cos & silny - sin a sin o cos K
= + cos ® cos K

= + 8in @ sin K -~ cos @ sin w cos K

NQMU“? 3 WY
]
’

i (zx-x)Al-r(&-y)Az-rcD-u

VI (3] Compute: ¢ ~ = =
xxp 1+ yyp 2+c . w

. (gx ) B, + (4-y ) B, +cExv
x-xp) 1 + y'yp o ¥ el =w

VvII (3] 1. tanK'=-2;(checkforquadrant: K=-q+K');A=K+n

2. tanz, = (g2 + 1\2)1'/"2
B (1 +pt,)
[l] 5. r = I‘m —Po—(r:—g-t:)- where,

1 3 5
rm=A; tan zr- Ai tan zr+ Aé tan Z
k, z = 2, +r

VIII Compute: sin A, cos A; sin z, cos z; sin @, cos ¢

IX [4] 1. sin 8 =cos z sin @ - sin z cos A cos §
2. cos b cos H' = cos z cos § + sin z cos A sin ¢
3. cos & sin H' = sin 2z sin A

]
b ten BY = BB I (check for quadrant)

X [4] 1. cos &=+ (1 -sinza)l/a; tan & = 2282

2. o* (R.A.) = S.T. -H' (if o* is minus add 2x)

16

===, (8 can only be 0° to 490°)



XL
2.

XII (4] 1.

2.

XIIT (4]

-

XIv (4] 1.

2.

o, = a* - [(f+f')+gsin (* +G) tan 8 + h 8 cosj%* +E)]

8, =8 - [gcoe (o +G) +hcos (o + E) sin 8 + 1 cos b]

Ann- vari.chAo -m+n5maom6°
Ann. Var in Decl. = n cos o,

Sec. Var. in R.A. = 100 [n2 sin @ cos o, (L+2 ta.neso)
dm  dn '
+mcosa°tan50 +3€+EE s:l.nao tan BJ
Sec. Var. in Decl. = 100

[‘v @) + 5 5 ]

(am)? ]

[)\, (ar) + 8y ‘2625"

2 2 dn
-n_ sin aotan§°-msina°+-a€cosag

%950 =

®1950 =

XV Convert and Print (2 cards)

lo
. 2-

R.A. (hours, minutes, seconds)
Decl. (degrees, minutes, seconds)

NOTEB: Independent Star numbers G, H, g, h, 1, (f + £1) are teken from the
"Americen Ephemeris and Nautical Almenac",

17
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1.4 The Code [6]

"The One Address Floating Binary (OFB) Code" devised by Lloyd
Campbell, Computing Iaboratory, was applied to this problem. Instructions
on the use of the code may be found in BRL Report No. 997, October 1956,
"Programming and Coding for Ordvac", by Tadeusz Leser and Michael
Romanelli. This code has an internal computing capacity of 9
decimal digits. ’

19
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gﬂ?:mz Fb s s

1.4.1 Program

UENCE CODE ADDRESS ORDER INDEX macng:goﬁ

1.1 + T.1 )

> NO0OkO 600 % Enter OFB

o3 ‘ ¥

b 6002FS 601 o™ TL Set Format 810 - 82
2 msoogm 602 e o

= OO0BRE P TV

.8 SNO262 U* TEMC

°go 000582 6ol EA o 1

T 81503 mgo T :

BT 101593 605 £M 020 1 Read in constants
w13 101604 606 TFCT I.10 1

J1b 000585 £+ C6

T wome o7 w3

. 59 fl+4 C§5

17 mzxz 7+ B

18 6002FS 608 M L Set Format 88 - &2
.20 proad 609 f‘ﬁ ?2&

T.21 0005K5 60K TF WO Read Parameter

.22 SNo262 U* TBMC Card

ﬁ:g %_2165 608 fg'TVI.l
IIT.1 0005K5 . T+ wo “Print Parameter

.2 SNOZFJ U* ﬁmm Card

. 5 f+

2 100531 60J ™ El Set E1
- I S

-2 gggg’g 60L g;: ‘gm Read Cards 2 and 3
T 002506k 610 T+ T5 2 + Z - 8% (not used
.8 10251J fM 830 2 in star Identification)
:go 001%7) 611 gr: Tln | i g - s2k

11 681%83 12 T Ch 1 Po— 325 (mot used in
12 FN2517 £(+)M 824 2 Star Identification)
13 101611 61 IfC' 1IV.10 1 i
1k 10R60F > IfC W5 2

.15 L2004 P TSA 2

.16 441003 ISA 1

% omaes 615 ™ e

:19 502519 616 OM 826 2 8.T, =926

.20 001560 £+ T1 1 S.T.0 -»SIgI énot used

in Ster Iden cation
20



UENCE CODB ADDRESS %;'Eim INDEX DESCRIPTION
. : l
22 FN2519 617 rmn 826 2 G 828
.23 101516 . T -
.%!_g %% 618 IeC' .16 2 B - 829
25 f+ 828
<t 2 61K T+ 89 H -8k
.28 100503 M sh
"23?) SN0262 618 ™ e
B mE— AL
.32 ' 680%%60 61N £ O3
. £x C
37 5 61L “IM 36 T g — 86
.38 FO161F IeC V.36 1 h - 87
29 0005K5 620 £+ We
. SNO262 U* %im
Ry 000560 T+
. .42 000560 621 £+ 11 Unused
03 880585 T6
.E WB +
47 000562 +
.48 100509 624 £M 510 AT - 810
T 0005K5 625 T+ W2
. SN0262 U* IBMC
51 5 T+ T1
) 10050K 626 M S11 Py 511
.53 ~ 000561 627 T+ T2
. ;l; 1005%2 ™ 812
. f+ TE
.56 100507 628 oM S1k Hy -S4
: T NNOUSE 629 fﬂé g:% . Transfer to Compute 'P'a
—%_—_661'. 562 62K T+ T3 1
.60 681%5 ?‘F c):;;_g 1 Unused
. + 15
e Folbex 98 e .59 1 )
.03 000585 6o T+ W2
.64 SN0262 U IEMC
% coip @1 @ or A -l
' 87 686%7? eF Tx Cef ® or Vv =816
.68 10150F ™ 815 Kor (k) »817

B R 2% VTN

n
[



B! PR ST W w o

DESCRIPTION

UBNCE CODE ADDRESS  ORDER - TNDMX
E‘G&. - T
.70 gggse.r 62L £+ 81 Unused
. 8N0262 %ch
—%—m. x T T
«T5 1015 818 1
.76 101631 652 IfCéE?,ﬂL 1
'—'l——m ¥
7‘g nuo598 633 £(+ cos
4':((9 mojslu T T = 821
. -
Va,l 000531 €3k f+ Bl Q, w,K system go to V.
Y3 2ROT 30 £CY V.8 a, w, ‘K; sya& go
Wb.1 ,ﬁooom 635 £+ §15 to IVb
-3 To51E ) =T
.3 100560 636 M T1 K = A-x
5r gﬁ.lo 637 U: sin-Cos
1 xey % no sin X
33 100501 ™ T cos K
.9 000500 639 £+ 51 Unused
T O0050T, p=— T+ 510
.11 SNO1LL %*d sin-Cos
) 100562 T
.13 780017 638 £ 017 ein v
B S
. 7 £+ 017
S B
T8 0561 X T
.19 100565 6F M 76 tan
-
. arctan
Z om0 S
% 100565 M9
; 22 gggg 641 g + 19 %Inused
. + o8 W= +
27 SNOLJ2 6k2 U* VN (1-s1n2w)1/2
:gg (l&ggBL 613 g’f ,ﬁg Cos © —»T9
.30 T80568 fz 179
% m«37§3 645 £U IV'b%
1008 WG
.35 000565 646 £+ T6 I“““ed




S i

UENCE CODE ADDRESS ORDER DESCRIPTION
. ¥+ 18
mJ? 2NO652 adl £C IVb.58
:39 ?g?gég 648 f;; ™ n = q (quadrant)
. 649 T+ T3
41 - 780567 £3 18
52 100561 e AT VTR ::%T%
43 100561 M T2 Unused
. 6l T+ 12
45 SNO3NO 6uS U* arctan
. 40 m 64N f(.’.) T1 AKT
b7 100561 M T2 AK= AK! + q
1vb. 0 P T+ 817
% 040561 £(-) ™2
51 rioogég 6l ?&%1825 K= (K) - AK+ 3
52 000569 L T+ T10
30 SNO1L1 U* sin-Cos
gg éggg?.? 650 £+ gi?' sin of angle in T10
g’? ;382155 651 % \T,l;o Cos of angle in T1l
IVb.56 240567 6% T- T8
__-2%___%_8_6% £C_IVb.62
. T
m.6l NNOZE% 653 % %,b,uo 0 = q (quadrant)
¢ o2 6 ll- f"fﬁ
.63 2NO657 2 £C_IVD.68
IVo. 8k 000598 6 T+ C25
.65 N’-&Oél’-# 25 f$+2 s21
.66 100561 M T2 -
.67 NNO64J 656 £U IVb.L8 T +5= 0K
IVb.65 000598 p T+ C25
.69 100561 o7 £M T1
.70 NNOOLJ 658 TU 1VD.15
v.l 02%% £+ S1 1
2 00 659 T+ 815
22 SNO1LL 2 U* sin-Cos Unused
5 000017 > £4 017
T .6 o566 ~ T
—k gggg%g 8 £+ 51 4
22 69 X T10 .
.23 100570 657 £M T17 AL 5717
2% 2h0566 p 2 e
__-_g%__%}gﬁc l £x T1l
. 0570 65L T(+)M 117
.27 240568 £- T9 )

23



L

e R e

INDEX
SEQUENCE CODE ADDRESS ORDER _1 ——r—
) 660 M 720
2 00T X .
:% 680567 661 £% T8
. 6& ﬁ
;i 100576 ‘ n: 3
' 663 £x T11
22 %8'9;% + ¥ c1 723
5 o 664 £+ T6 1
3 233?% 3]
o 665 £M T20
e o0 + B -T22
R 006567 666 fm' Tﬁm
41 100575 e x
e 680568 667 £x
1;2 100 668 ?ﬂ'g;'{ F 125
) f- T |
45 240565 ’ !
46 680567 669 ——82 gu
R 68056K o
18 100571 66K 2
.h% 2585%552‘5 663 Tx T1L° A2 5 T18
) h
.51 FNOS5T1 :f_g%g T8
% %02 66N £x T11
% 680261{ S B2 L5T21
.55 240566 i
2 %jzglz o £x T11
57 T
P
3 x TI0 2 -T2
.60 8805 670 \
.61 FNO gU g +Ip:12§2 1
' s 671 £+ T6
VI.1 000565 £+ 26
5 10052?) 672 £+ T1
3 00012 L% 2 - TR
. ? 675 fM T x D
.5 100566 M %
.7 040513 TR
o { 675 £+ 818 v o
.?.0 ich {‘% 676 3 c =»T9
V1.1l 443003 % 2
vI.13 441003 _%Aﬁ_ :
1k 305560 678 g 3
VI.15 001566
24




CE COTE ADDRESS  ORDER INDEX DESCRIPTION
o 679 !
.17 FN3560 ﬁ;)u 71 3
TEE00T 5
VI. i;f 101678 67K IfC VIL15 1
VI.20 BT 678 VLT,
vI.21 000560 £+ T1
-2 02 gn 5 £ 77
.23 100 M T
[ ] ’
vy %882%2 i er v nom
-2 100530 g7y, B Set EO(+)
VII.3 000566 £4 T7
T “TNOG8G o TCTVIT.IT
VII.5 000514 £+ 521
11'5 gggﬁ; 681 ffﬁ ,gé % »T1
VII. +
.8 Wgﬁ é ’- a
.9 100561 662 £M T2 tan K'= Y/,
ig gNOgE% 683 U: arctan
12 “NE0560 58k I(+) T1L K=gq +K', vhere q
.13 100562 1}4 T3 indicates the gquadrant.
VIT. 1% 30530 )
.15 2NOGBJ 685 £C VII.30
16 0 686 TU X.1
VII.1T 240566 £- 7
18 ~TR0658 = FCT VIT.o1
VII.19 300560 OM T1
: 0621 o Eqik gn.'r
VII.21 000567 £4 T
N-i-] LNOG8S 689 f‘c'cgfx.a'?
VII.23 000 £+ 625
-2k "hﬁén 51k P £{+) §21 K=x+"/, >T3
52 e % 321 i’y 2
vn:gs ’f’.o.'??ig 685 £4 25
0 562 68N _ﬂT’B ’t/ —’TB
NNO685 £U VII. 1k 2
""36"—""&56'511 3 ¥
: N%lh 68J £(+) 521
.32 100560 ﬂH‘l ;
.33 000517 68F £4 52U A=K+x
s om e nE joe
. +
VII 37 240586 f£- C7

25
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e

SEQUENCE  CODE ADDRESS ORDER TNDEX
. o1 D
. NNO £U VII.41
L £x T
-3 W%w 693 ﬂﬂ!;
43 000567 - £+ T8
45 FNO566 £(+)M T7
5 33 + R
o 8NOLJ2 69 ™ VR tan &, = + (¢ f“)m
18 100568 696
B “ RNO6KD £U VII.69 4
. ~NEOB500 697 ¥ T
.gl 10056F ' ?:_u_%g
. 0005 6% +
. SNO1L1l . U* sin-Cos
.5& —000017 P 7 017
.55 10056F £M T15
.56 000592 69K T+ C19
57 68056F fx T15
.59 000507 698 £+ 51k Unused
.60 485l7 5&3§ S — 13 C12
.61 100561 69N £M T16
N 056L T
.63 000586 697 £4 CT
xan OTo] ' ~F-) 115
.65 0LOS6L 69F fu 716
.66 B8050K p Tx S11
.67 100% 9L £M 811
.68 000 6 T+ 19 A
% 680568 KO £x T9
. 10056K KL ™ T11
7L 680568 £x T9
;{? lﬁgﬁ P T TM T12
K 68058 £x CLk
T mo% ™M 113
5 00056k GO £+ 111 T T
16 GB0568 Py Tx T12
% 680% K £x CL
. o%05 p () T13
.19 10056K K> £M T11
.80 000568 P T+ 19
.81 680% K £x C13
.83 000 £+ 812
R @% P —Ix CLL
.85 N40586 £(+) 7
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B s T ST P TP

e e s S, s o

CODE ADDRESS ORDER INDEX DESCRIPTION
. 6x9 x 9
87! 100563 £M T12
R W;@ 6KK T+ C10
. g 6eo§x £x C11
. 6KS i!+; a?
91 68050K fx 811
—‘32'_—786%. p ~ 23 T2
.93 68056K KN fx T11
Jo% JNE‘GE 4 ™ T N
.95 %goo 6K £+ 81 Unused
.96 &8 . I+ 19 , k3
.97 - SNO3NO 6KF ™ arctan ]z
.98 % 661 = ™ T2
.9 NUS6K £(+) Ti1
VI, T T0056T p” iél‘%’z «
.2 000500 £+ T
3 100562 P —IM T3 1
B 441003 ISA 1
5 001560 P T+ T1 1
6 SNO1L1 U* sin-Cos
:g gégg 653 fﬁf gliL 1 | sin-Cos A, z, ¢
.9 101566 6sh ™ T7 1
.10 F01682 %rc VIII.5 1
.1 000500 ¥ 51
.2 24056k 685 P4 5 Unused
e 0805006 656 i
b 680568 £x T9
] 100569 6s TM T10
.6 00056 7 £+ T8
-7 680565 Tx 16
.8 FNO569 68 £(+)M T10 8in 8 -T10
.9 000564 6s ¥ %5
.10 680566 9 £x 7
11 &B0565 p- Tx T6
12 100566 £M T11
L) 000507 P e
.14 680568 %
ig %;g 65N P ++T Cos B Cos H' = T7
'ig 1500555523 683 mﬁi Tiei Cos & sin H' —» T8
19 TRO6TL p gV VII.S
.20 ooogéx %%1 T
2 IoETL 6sL £U' VI3 #"“’”"
- X.1 569 60 ~ £+ T10 '
.2 680 £x T10
3 100 N1 ML
b 000586 £+ C7




a2

£M T1
¥+ T
énk £+ T10
¥F T
&> £M T12
T+ T2
6N6 U* arctan
™ 115
6NT7 £+ 52 8 - T13 ‘
6“8 m‘T} w = S.T. - n' -’TB
T+ T}
6N9 £C XI.7
p T+ 821
fi+; S21
6N3 o 75
— ISA
6NN fo T3 1
(%) 83 T
687 £M Th 1
T+ T
6NF U* gin-Cos 1
6NL. fm+ 01(137 sin (a* + G) —T6
630 8 Cos (a* + G) —+T8
U XT.2T
6J1 £+ 81 T
f+ Sl Unused
672 £+ 81 JL
£+ 77
633 £2 11
674 g; gz
T+ 86
635 £x T6
636 ko
f§+gu T1
+
67 2(+)M TL
+ T
648 fé-% m
609 £+ 86 a, — 52
6JK M T2

Wb L

28




AU RO e e

T A 0 o,

SEQUENCE 00% ADDRESS ORDER DRSCRIPTION
%- 680568 £x
.10 FNO561 6N £(+)M T2
o4l +
40 68056k 97 £x T11
T B o ke
:ES 8L =
46 100516 S £M 823 8o =523
RIT m%:; P T 23
s p— e e
1 000017 &rL £4 01 sin @, ~T5
5 100563 P ™ 1% Tos o ~ 1%
6 %;%) £+ 81 Unus
.g SNOZLL?. &F3 U: sin Co
:9 TE00LT T oL 2 F
.10 100564 6Fl M 5 tan 8, —15
S BT
:luf N40593 &F6 £(+) c20 -
o1 100 1 LA, =
.16 000594 Sl £4 C21 ¥ Vo
.1.&73 100 22 &6 ™M T2 LA"a -
o e @ T T
L FNO565 £(+)M T6
.6 FNO £(+)M 16
.'g - '6&%680 n pe T+
. gﬁ fx C21
o cooses P
. Tk
s o e,
Bjug —  ux
' L1h 680;9& £x C21
16 eose O 3
—ir— W AT
.18 ooo;gg £+ C22
.20 auo;é 612 A
‘2 caosen U = 75

PRI



M TON

UENCE CODE ADDRRSS _ ORDER
. 40 B
2k oooegg 6Lk 24 6
.26 10056 £ 76 o
lﬁ 2 6L6 - -
.28 68059k £x C21
- 100 617 <. & v
gg 000562 _H%
32 fosec  ©18 £x
—%3'_—686?. , oL 619 F‘f’k
<34 100566 ™
) 0L —— -k
.36 238;9& £x C21
37 565 618 X 5
.38 FNO566 £(+)M T7
7% 3 pm + 053
40 680563 £x T4
Yy ﬁs 3 Py T+ )M ]
A2 000%‘66 £+
0 — Y v‘
) 00 6LL 4  Unused
U6 000500 £+ T use
Xiv. 000509 00 T+ 810 *
.2 680509 7 £x 810
5 180587 oL Tf C8
A 100562 7 M T3
5 580585 " 7 16
.6 100565 7 M T6
i 000509 0 T+ 810
.8 680560 703 £x T1
.9 Fno565 70k T(+)M T6
.10 0005%§ £+ 822
11 Oh0555 705 (=) 16 -~
12 100520 , £M D1 4 %1950 2
5 000582 706 Y
.14 680566 fx T
15 100566 707
16 000509 £+ S10
T 250561 708
.18 FNO566 £(+)M T7
. [ 709 T+ 923
.20 %‘%566 £(-) 17
o1 21 70K M2 . TPy ) ~
.22 ooo% £+ 81 UBasd
.2 Pioseo 708 ﬁl D1
& Iooshé TON ™ %? |o" 1 gso| = P7
30
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TG T TP L e e

m CODE ADIRESS O TNDRX DESCRIPTION
. +
. —
N o8 TH 18 = | =58 ‘
xv.8 300543 OM P4 1950 ;
_wgo 300541 0L OM P2
1T wﬁﬁ OB T
.12 ok158L 710 ;’s%?gls 1
E i%i:g 711 gct 64,1  *
L] £ ] —I
26 a0 712 My 1
7 ﬁ]ﬁ%‘% . %]
Xv.18 %,“3%0 - TS £+ P1
:g 1005143 714 A
o1 T 71 U XV. 1L 1 Convert a to
Xv,22 001! 2 £+ P7 hours, minutes, seconds
o3 1 726 T(-) C18 1 and © to degrees,
.24 101546 - M minutes and seconds.
.26 mvo71x 717 £U xv:g'{
. 1 718 T+ 2
.28 N40586 £(+) CT
= 10054 — TIH‘Z
.30 1N0715 £U XV.22
X1 NLO591 71K T(+) C18
.32 100542 ™ B3
25 0005425 718 f+ B
3k N40586 £(+) C
—3'5. 100553 —
.36 300544 oM 75
TR o ™ FE PR
g.ig 6h2| '201‘003 TiF £l-1 o g Test for - or - 9,
I1 Ty v
ke Lozniy i TECY XV, MO 2
e SNO2F 720 ™ TRR Print
XV TI0ITOF TFCT XV.5
- U6 NNOGOK 721 £U 1.21 1 Kext Case
V.8 451003 730 X T
.9 142000 ISA 2
]ﬁ SNO1L1 731 ™ oin 2
- 5] A
.- o1
.13 gg%lj 732 £4 017 1
Ik 3 T
.15 F81001 735 TIA 1




E CODE ADDRESS  ORDER DESCRIPTION

:g ;g?i 734 ¢ V.10

18 ﬁ% V.50

.19 NNOG5N 735 £U V.20
n oo 736 T secten

3 W;%g 737 ™3 Thused

R nhogéo £(+) T

2 mwoé&g 738 £U VII.1k

L] + L]

72 780561 739 £; T2

:% 000586 73K .f+ c7 tan K - T1
;}g foses T ox 76

' T8 758 W16 sin a —T6
.% 000! £+ T5

, '785?68 TN

.80 100566 T5J fl'ﬂ 7 Cos @ -»T7
s

;i 50552 3

8% RNO64T 3L £U IVb.36 vtan a T3




SEQUENCE CODE ADIRESS ORDER INDEX DESCRIFTION
‘ R

%210% KD Bl Format 810 - 82
omooooo 5K B2 +
B
280282 5K2 B> Format 88 - S2
BZ0R00 :
ooo000 O B ,[
5 ~Input data and
' 15(3820 oK5 w2 print identification .
§) 3
?_gggﬁg 5KT wh Print Output Datg
050005
i) | o v
L A 77T 7
Bl NM0517 £(+) 824
B me o ns
.Oh 188 f+ 515
.85 SNO1Ll U* sin-cos
I I
.88 000592 ISk T+ C19
Ol 000505 4SS £ otk
T .92 780588 $
.93 100501 4sN " 816
ok NO50L T(+)N 516 =
.06 OUOSOF LaF £(-) 815
.97 04050L £(-) 816
'gg igg K 4sL g; gg
,100 mo% N0 U Iv. 65
.101 NNO62N U V.63 3+

33



2.

COMPUTATION OF STANDARD COORDINATES

2.1 Flow Chart
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%¢ 500 1 + (9 +°D) 500 B +
(H+%0) 500 grisu+ Ma+% =g

P SOO H SO0 QSO0 + ¢ NS @ NS = T SO0

wP-1'8 =K

.....oue;.z.a 1y7+°%g =%

. 002
€V "¥) NVA ‘038 uﬂqﬁ +
(‘'VY) UVA NNV 19 +% = %

ﬂ 7 3

SQUVO
viva ¥vis

-+

~ [°@ 502 7(n+°p) mis) u+ v _ X
(04+°D) S 9@ NVL O+ 72 4 (J43)+9D = D ¢oie |2 09| i 2§00/ZNIS=2NVL * 238001 /> = 2 IS
4 b 3 62X 3 X
< ZNIS
. ..:+M!ooo “(H + D) IS 500 Hiwe~ D Me b0l +g =@
(8 +°0) 802 ‘(9 + °®) NIS Z NI 609 £ 500
.__nm gma.gs *Biis s tu® el
| ﬂ . ‘ToNVL 3y + ZoNvL 'v-zhve Oy ="
] o
0“ $09 -0‘ NIS ‘UM ("ig+1) d -, .,
= v x
— o 2800 g
00 UWA 036 » 208 NiS @ S09-
ke FAV) + IJ 072 809

‘|euvis ¥o vis

T.h o

4 500 g 500 P NIS-g NE P 800
% 500 %1 509 @ 00 +% NS @ NIS = 92500

#P-%Ls = Y

v x
¥ NOILVION O, = .7
W 500 A+ 7 NIS x = A ok
7 NIS £~-57600 x = x 23
v X
—Io._nun Y )
JLVNIGH00D NVLS iNINd
ax

QIVY av3y
1

(#i- 2 - $2 500 $92000-1) "a ="y

Ol-2 8N
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2.2 Raster
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i, Program and refraction constants same as Star Identification.

T, II, and IIT Same as Star Identification

v

VI (5]

VII

VIIT

x [5]

X1 (1]

[¥]

Input Station Data (Cards 2-10) I
COMPUTE: [1] B, = P, (1-.007k coy 2 g-2 EE) (P, used in I>x XI)

Input Star Data Cards

2
Q, = Q! +AT + Annual Variation (R.A.) + %)— « gec, var. (R,A.)
: (ez)?
8, = 8! + AT + Annwl Veriation (Decl.) + pagt— - sec. var. (Deel.)

l. sin ao, cos oz0
2. gin 8, cos &
o ()
1. sin (ao + G)*, cos (a0 + G)*
2. sin (ao + H)*, cos (u:o + R
*If (o o-oG) or (sxo+I{) P 2k ours, the subroutine adjusts the angle.

o =qa + (f+f)+1u+ gtu b sln (':mo +G) +h Esin (a0+n)/cos Bg
B=28 +Ta' +hoinb ccs (ao b o+ g cos (oz0 +G) + 1 cos 5y

]I' = SoTo - \Z*

cos z = sin & sin @ + cos & cos H' cus ¢, Ir lcos zl > 1.0 go t~ XII
2, 1/2 -

(2 - cos®z)

tan z = sin z/cos z

sin 2z

[}

?a(l + B, 5 .
RN - Wwhaoepes =AY cun 2 -~ A? - Al S
r 1m——-——(-r————)~Po T ﬁt’a , Whure, T, = 8y un 2 - A 1 tan “z-+ A2 tan

o e s B sin i g = sit - nin b cog 2
- cos Bf 0 84 cos b tln z

sin H' cos @

& .3 ¢+ r co ; sin = -
' $q;sing sin z




- I ' W ' .| 1
XII (4] H! = 8T -a' ;cosz, =sind ain¢°+coa b'coanocosdo

cos ¢° sin 8 - gin ¢° cos 3* cos H!

- COo8 %

X =
0

- cos &' sin H!

y =
cos zo

XIITI X = x cos &F - y sin &M
Y = x 8in &% + y cos A* . vhen,

&% = "0O" (rotation angle positive from north to east), north = +x
east = 4y

XIV  Print card number 2 (Star Coordinate) .
¢ n, 2, wt, Boss no., pt. no., (Inpuﬁ for camera orientation code) where,
Z2=21,0,X1s t and Y 1s 7.
Option prints:

¢, 0, Z, Boss no. type, point no.

¥
In order to refer the Standard Coordinates to an arbitrarily chosen position

of origin on the earth, a set of corresponding reference parameters ¢ -and
8.T. can be introduced. If the Standard Coordinates are to be computgd in
the focal system in which the refraction was computed, the ¢° and S.T.o
values must be identical to the local values.

k3

v et

L et
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2.4.1 Program

LEUENCE Tcom: ADDRESS ORDER INDEX DESCRIPTION
1.1 TG00 + 1.1 r
. NOU(_)% 600 U OfB Enter OB
.' + EI
i 6000rs 601 o n _
5 KBOSKL 02 T+ B Set Format 810 - 82
o GO002FN ™M 12
o7 COOBKE 603 T+ W1
A £NO262 U* IBMC
O 441005 ISA
16 00086; &ok £+ C3 1
A 1593 - Ix C20 T ﬂ
12 101595 605 ™ 020 1 Read in Constants
5 101604 Py T LS
14 000535 . T+ C6
15 630596 o Tx C23
. ié 100596 i M cia -
17 KEO5K2 T+ B
L8 6002% 608 MM I Set Format SR - 82
ll - AL
% o 9 M 12 v
T.21 0005K5 T+ W )
20 SNO262 60K U TEMC Read Parameter . ard
:‘ .l 1 f' )
LI.a gggﬁ% 605 r;'q\[;'x.l
IT1.1 0005 Ty W2 N
.2 SNOZF T €ON - j_:BMR Print Parameter Card
V.1 000572 01 TS
.2 100531, fM E1
. ﬁ lﬁzooe P TSA -3
. 1003 ISA 1
'2 ggggg €0L lfj-: ‘EMC Read Cards 2 wnd 5
=3 [=%¢)}
T ooy ‘U R
W1l oB158% 612 Ix Ck 1 ¢ — ok
12 FN2517 fleimsel 2 fo - 2% _
13 101611 61% Ifci V.10 1 T
e LO260F IFCY V.5 2 _
15 L200% 51k TSA )
W16 441003 ISA 1 .
.17 0005K5 615 £+ W2
.18 SN0262 U* IBMC _ o
.19 202519 616 OM 820 2
.20 001560 £+ T1 1 L

b6

PR O N



CODE ADDRESS ORDER INDEX DESCRIPTION
. “Ix C1 T 8.7, -
22 FN2519 617 £(+)M 826 2 8.Tso - 827
23 151818 618 “IfCT .2l 1 G — 828
2b 102614 I£C V.16 2 H -» 829
26 100 619 o 85 G -85
A 855 —"
.28 100;3 M sb
T& ¥ 6lS f'l' wb
+30 SNO262 U* IEMC
3 me e to
<33 w™MaS
"2 Wha000 617 I 1 (£ +£%) =85
152 2801253; s N 1
:3'7 101505 61L ™ s6 1 g —» 36
.38 FOL61F %fc V.36 1 h — 87
:313 snogsa 620 U: ‘gm
We w1 &im tmused
E 1005585 622 g« gg 158
ol 7
:::g 100;«;8r 623 M £ 0%
57 000562 T+ T
0 w5 i
:51 000560 626 T+ T1 P -8l
52 10050K M 811 a ™
S Sooks e T o
5 000565 628 T+ T8 H - 81k
«56 10050 M s1k - a
. TEI00 K
3% 30021)13« 629 OM 513 1
: Zo %f"’g 62k ;‘: &‘c-? 1 Rotation angle
N3 "'%‘mo N 625 QLI B
.62 FO162K T£C Iv.gg 4
fci nmusg 6an £U_IV.80 Unused
.22 62J 62J - 62L availaeble

BG000 S

200430 Key Word

k7

s e oAt it i . § s il



o e

DESCRIFPTION

UENCE CODB ADIRESS ORDER INDEX

1 — 000585 430 T+ 15 B

02 % m P6 No.

:E 1388%2“ 431 mh T3 Boss No.

:2 200 ,g 432 mou LE Unused

:g Y03k 433 g B *z

.10 %oj%g £x C1

<11 43 T

.12 000561 2 £+ T2

13 686%1 436 Tx 2 .

.14 N4oO £(+) D1 ™

15 100 " T

.16 000562 21 £+ T3

17 680582 438 T C3

.18 N4O £(+) D1

+19 s 139 D v

.20 100 fM D1 Unused

-3 om'j% 43K T+ W2 *

22 SN0262 3 U* IBMI

.23 000560 138 — £+ T1

2l 680562 £x C3

.25 100521 .\

.26 000560 43N £4 T2 X Va

-27 582 ll-}J m v

.28 100 £M D3 1 s
.29 %ooos L3F + T3

.30 %z £x 03

<31 L] 3L — M D& m

.32 100523 M Db Unused
V.35 "O005RS ko 7T W

34 SNO262 U IBMC T

05 m 441 T Tl

36 680583 £x Ch

37 100524 LLo N D5 8!

38 000561 £4 T2 0

<39 58058k L3 “Tx C5

L40 N4Os524 £(+) D5

THL 16052k 1L fé %

L2 000562 g T3

N C6

b N4052% b5 f“ D5

45 Lh46 ' v

A48 SR0262 U IEMC

«50 680585 £x C6

&




g_gmlccn CODE ADDRESS  ORDER INDEX DRSCRIPTION
. W D6 A
. 000561 kg £4 T2 s
. 100526 K ™ J s
Ig ' 238% ; g o Cé
. by W TE B
58 100 fM D8 e Jused
i th
L]
0 ' égggéo hr £M T1
7 ML N
7 B8 . T
.8 680526 0 £x DY
3 3 B D7
e
12 NNO% . W2 £(+) D3
3 453 (3) DI Q. —Dl
.14 100520 £M D1 o ™
.16 9&509 U5k £x D6 \
X7 2 ‘ ) T
.18 452k 455 £(+) D5 J_
B 1 Y 5 % %5
— %% =
. . +
.2 SNO1LL el * sin-cos
N1 100560 ™ T1
RY 000017 e £+ 017 sin &,
5 100561 159 ™ T2 Cos oo
6 _ 100561 e 325 Unused
T 00052k ¥
.8 SNO1LL 4ok U* ginecos
9 100562
.10 000017 4o £+ 01T sin 8,
]1'; 388563 4oN £+ D1 Cos 5,
7(+) 53
.2 100564 457 e (a, + )
T gan T 75
R SNOL1L1 al %_%m-cos
. ol .
.f@ %r_g WL £4 017 sin (a, +G)
-1 L0905 460 il Cos (. + @)
.8 000 £+ D1 (*)
9 m%% ¥
"0 100566 h61 oM 7 (ao + BH)

49




DESCRIPTION

SHRUENCE CODE ADIRESS ORDER INDEX
.D. +
12 SNOLLL 4e2 U* ginecos
S otn (o + B)
«15 — 100587 sin (a, + B)

Lgh N

.16 000562 £+ T3
od 780563 465 T Th
.2 680564 x 75
B wmow " dym
2 B e TS
T B e TR o* D
.9 N 469 £(+) DL
.10 100520 £M D1
A 000568 46K T+ T
.12 780563 £ Th
.13 68050 468 tx ST
- D X ,
L] + h
w17 fx
.18 NkO52L ves £(+) D5
.19 10052k LEF D5
+20 000567 £+ T8
. 100 fM D
BT
.26 680;5 £x 56
.28 100524 fM D
«30 680507 £x S8
.o1 W7k T+ D5

‘7.2 o0 1; W75 £1 826 Unused
2 ohogﬁo 476 £(7) D1 H' = 8.7, - o*
o +
5 SNO1L1 W7 U* ginecos
5 550 178 T in H?
.7 000017 £+ 017 8
= 100561 479 L Cos HY
9 100561 £M T2 Unused
«10 m k7K m
o1l SNO1LL * sin-cos

3

L R i



UENCE CODE ADIRESS gﬂ_ﬁm INDEX DESCRIPTION
gv——m. 33
}.i 000017 k78 £+ 017 :“‘ ;
. o8
.15 100563 b7N o gg Unused
I8 0BT gL
ig SNO1I1 k1s 'g;%n:ms
. % olggosi‘4 he £+ 017 ==y
. 1&55’6%— WL ™ 15 Cos @
.21 100565 M T6 Unused
23 6680561, fx T2
.gu 685%55 581 < 1%
.25 200 ™ T7
‘> ot e T
.28 T%?gg 183 T+ M 7 tos 2
X.2 FLO5 el+] ™ ‘
"‘5%. ORO5E6 184 T(=) T7 Test: |Cos 2] > 1.0
.31 LyolJo £0¢ XI11.1 Go to Box XIT
«33 680566 £fx T7
3F 5565?57 1486 M T8 .
«35 000586 £+ C7
3 nE
. +
39 Sm;l%? 468 v N
250 150 WS
S R 1. ks
. an z
43 NNOASN 18K U XI.1 Transgfer to Box XI
g TS T
45 100569 485 £M T10 I Unused
I N 1
" 156%?5 M T
4 6805683 487 £x T
6 680585 il £x Cl4
T 1005 ™ T13
-8 g%%g;é 48L £+ T11
= 680563 490 b T2
1T 5%
.12 04056N 491 %13
113; goossg k92 r
. +
15 686%51’ = %%
.16 N4056K k93 £(+) Ta1

51



SEQUENCE CODE ADIRESS ORDER INDEX DESCRIPTION
15 &%’é b T |
-19 6805‘ l,,95 fx Cll
.20 1&3566 £( +')_ c7
2 o0 e
22 mseo?é:gc 497 f; g}g r -1
.25 REO586 198 T(+) C7
.26 68050K £x 811

3T 780568 T Tlz
T e »  nr
. 56K £x T11
29 1005EK hOK M T1L ¥
+30 000567 £+ T8 N
g:aL 680522 498 Tx Th
. 1005 £M T12
A aores LoN o T; Cos q —»T12
. _ 6305 x T
.35 NGO56% 497 I(+) 15
.36 780568 £ T12
X oo WP L ’

-9 %gg; Lor, f}.f Tg sin q —»T13
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SEQUENCE _ CODE ADDRESS ORDER THDEX DESCRIPTION
) SKD Bl I Pormst 810 - 82
moooooo 5K1 B2 * ' ~
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- )

% 5Kk Wl Input C1 - C26
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3.1 Format

Each datum number is identified as a field for input and output purposes
using standard floating decimal (88-82), coefficient (sign and 8 Aigits) with
exponent (sign and 2 digits). The sign is punched in & separate column using
zero or "no punch” for plus and "X" punch for minus, :

3.2 Input

The firat 10 cards of the input for the "Btnr Identification" and
"Computation of Standard Coordinates” for Stars are identical. However, the
data on cards 3 and 5 (§ and 8.T. ) are not used in the "Star Identification
Computation”. They are included in order that the first 10 cards of the input
data can be used for both "Star Identification” and "Computetion of Standard
Coordinates™. Cards 11 and 12 are additional for Star Identification only.’
Field 4 mst be a non-zero negative number on card 1.

[
The first 10 cards contain the following information:
Card 1 (Parameter Card)

1d. ido :0.1* "001 ’

T l[__Station data and next case

+ a, wyk system
~ A, v, (K) system

identification

Card 2

Fields 1-3, ¢ in degrees, minutes and seconds.
Fleld 4, zero

Field 5, +2

' Fleld 6, immterial

N
®

¥ This signal only applies to "Star Identification" and maybe any non-gero
positive or negative number.
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Card 3
Fields 1-3, @ , in degrees, minutes and seconds.
Fields 4«6, immaterial.

Card 4
Flelds 1-3, 8.T. in hours, minutes and seconds.
Fields 4-6, immaterial.

Card 5
Fields 1-3, S.T. o in hours, minutes and seconds.

Fields 4«6 immaterial.,

Card 6
Fields 1-3 "G" in hours, minutes and seconds.
Flelds 4-6, immaterial.

Card 7

Fields 1-3, "H" in hours, minutes and seconds.
Fields U-6, immaterial,

Card 8

Field 1 (£+£') in seconds of -time.
Fields 2-3 "g" and "h" in seconds of arc.
Fields L4-6, immaterial,

Card 9

Field 1, "i" in seconds of arc.

Field 2, "t" (part of year).

Field 3, "AI" number of years since 1950 (as the informetion in the
Boss Catalogue dates from 1950).

Card 10

Field 1, "Pa" (mm) pressure at station.

Field 2, "ta" (centigrade) temperature at station.

Fields 3-5, "A" angle (rotation angle) in degrees, minutes and seconds.
Field 6, "Ha" (meters) height of station.

Card 11

- Pields 1-3, a, o,K in grads, or A, v, (K) in grads.

Flelds 4-6, immaterial.
59




Card 12
Fields 1-3, ¢, xp, yp (meters), respectively.
Fields k-6, immaterial.

Star data for Coumputation of étandard Coordinates consists of 4 cards from
Boss Catalogue as follows:

Card 1

Flelds 1-3, R.A. (right ascension) in hours, nimrtea, and seconds.
Field 4, immaterial.

Fields 5-6, Boss number and point number.

Card 2

Field 1, Annular variation.

Field 2, Secular variation.

Fleld 3,

Field 4, immaterial.

Fields 5-6, Boss number and point number, respectively.

Card 3
Flelds 1-3, Declination in degrees, minutes and seconds.

Field 4, immaterial.
Fields 5-6, Boss number and point number, respectively.

Card 4

Fleld 1, Annular variation.

Field 2, Secular variation.

Field 3, p'

Field 4, immaterial.

Fields 5-6, Boss number and point number, respectively.

Foint data (measurements) used for Star identification consists of one
card per point as follows:

Card 1

Flelds 1-2, 4., ly (from comparator) |

Fields 3-5, immmterisl for this program. It is suggested that the Output Cards
from the Stereo Comparator code be used for the Input of Star Identification
and Camers Orientation.

Field 6, point number.

P o i s e
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1. Btar Identification consists of 2 cards. Card 1 contains ¢

{hours, minutes, aeconda-) and card 2.contains 8 (degrees, minutes, seconds).

Field 6 contains point number and fields 4-5 are immaterial.
2. Computation of Standard Coordinates consists of 1 card as follows:
‘8, 2 =21.0, zero, Boss No. and Foint No.
3. Option prints:
£, m, Z = 2 1.0, Boss No., type, and point No.

A ABerlle B2

A. ROBERTA WOOTEN
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