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The attached Tables and Flow Charts are being provided to you for
inclusion with other information for the Preliminary Release of Flight
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the format previously used for the LM AGS Programmed Equations Documents.
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Flight Program 8.
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FP-8 NEW VARIABLE DEFINITIONS

No automatic RR from PGNCS downlink
Automatic RR from PGNCS downlink

PGNCS downlink good discrete (646) not yet reset since
last update

S 46 already reset since last update
range update next

range rate update next

low range scaling

high range scaling
good PGNCS downlink data received (01111111111110)

Downlink data reset flag from PGNCS (10000000000000)
Angle scaling factor

Range measurement scaling factor

Range rate measurement scaling factor

Range rate measurement bias factor

Noise term for covariance diagonal

Range

range rate

PGNCS downlink identification word

ID for PGNCS Rendezvous and Prethrust 1ist (0?7?758)
ID for PGNCS State Vector Transfer 1list (0?77768)
Radar shaft angle from PGNCS downlink

Radar trunnion angle from PGNCS downlink

Counter showing number of range and range rate marks
taken since last filter initialization

Constant used to bias Tig for Vg computation in EXT.
AV mode

PRELIMINATY
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STAGING RECOGNITION
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ENCOM]I

E/ON

ORM EON + S
_’F(Jth EC .\+‘-110 I-Q-l

FOR TELEMETRY

DEDA DISCRETE GSE SERVICE
SAMPLING ROUTINE ROUTINE IF
SEE FIG. 8. u REQUILRED
DISCRETE WORD TWO

Engine Discrete Logic; Direction Cosine
Normality and Orthogonality Computations
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: ORBIT 2

LM Orbit Parameters
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RADAR FILTER
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*DOUBLE PRECISION COMPUTATION
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¥i7 T M7

#8

¢ = (K$Xr3)(3U1xU]z)

031 = 16a, g0 = 16

213 = 9p4 = 16
w7 = 0

RR FILTER (Cont'd)

BRANCH CONTROL
= ORBIT 1

MXM IL_

MATRIX MULTIPLY SUBRO
P, o,C,4,4,4

MATRIX MULTIPLY SUBRO
C, o, P, 4, 4, 4

B!

_ 7

(1=j=]s29394)

¥

BRANCH CONTROL
= FLTRC
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RR FILTER (Cont'd)

RESET OVERFLOW IND.

¥

SHIFT P, 5 (1.] = 1,2,3,4) AND

Rzkg* LEFT 2 NON-PERMANENTLY.

SET SHIFT TO LEFT SHIFT 1

SET SHIFT TO
RIGHT SHIFT 1

OVERFLOW
IND.

RESET

SHIFT P, (i, =1,2,3,4) AND

Rng* LEFT 3 NON-PERMANENTLY.

*
SHIFT K?O LEFT 1 NON-PERMANENTLY. °

OVERFLOW _
jj =0 (1.3 ; s &y 3, 4) :
P17 = Pop = Kps P33 = Pyy = Ky
6% _ ,6 6% .6 6% _ .6
_ 6* Kg = Kgs Kg = Kg» Kyg = Ky
. .
SHiFT Plj (1,5 = 1,2,3,4), Kgs Kg b
Kg , K?O, ACCORDING TO SHIFT,
PERMANENTLY.
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RR FILTER (Cont'd) 9

X
_ . r Ap. = R¥* - R*, Ar, = R¥* - R¥
Myp = -(R 331bD Rx)/R 3 Y : Y 2 Z 65
. » _ - A
M, = -(Ragyp - Ry)/R ry = ry * Kg org, Vy = Vy + Ko 4T3
i ) M. =0 {1=1,2 §=1,2, 3,
M3 = 331ppe Mg = 333pp - ( 1 J=1,2,3,4)
. 6" - = £ i
Nip = Kg o MNpp =15 Nyp =0 L L o2 (6"
Mys = 0,(3=1,2,3,4) M = %o * "2
e 4] _ 6% 3 2 6
F19 ~ Y19 Nao = Kig 333pp * Ry Kg
Noo = =RORLKE KO* = k8
12 = "RyRKg > Kg 6
H19 = M19 +1000

MXM —~
MATRIX MULTIPLY SUBRO
P. M, C,4,4,:?2

MATRIX MULTIPLY SUBRO
C, M; Q; 2, 4, 2

I

D1y = Qpp + Npp

Doy ® Qyy * Ny

Dy, = Doy ==(Qgp * Nyp)
A = Dyybpp = (Dyp)2
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RR FILTER (Cont'd)

MATRIX MULTIPLY SUBRO
Dq C\ BTS 2’ 2’ 4

NOTE: B!

INDICATES B IS STORED TRANSPOSED

ry = Tx - Byyary - Byplry
ry ® vy = Byyiiry - Byodty
VX = Vx - B:ﬂmﬂ1 - B32£_\r2
Vy = Vy - Byyary - Byodty

MXM 'l

MATRIX MULTIPLY SUBRO
B, C,D, 4, 2,4

P1J = Pij - Dij
(iaj=1=2’3’4)
i
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BRANCH CONTROL
= MXMR

K’

i =

MATRIX MULTIPLY SUBROUTINE
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CALLING SEQUENCE : A, B, C, /, m, n

COMPUTES:
N+ +f > N+

] - i [

n
=3
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SEARCH Yoy §

T ® Ymis b CSl, CDH,TPI EXECUTE

BRALCI CONIROL
= DXFR9

*DOUBLE PRECISION COMPUTATION

Guidance Sclection Logic,

PRELIMINARY
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S PRELIMINARY

ERANCH CONTROL ' Leth-T,
= DXFR14

TRANSFORM £, TO ITS
EQUIVALEINT B THE

RANGE -e = f‘r < x
EXIC P

Central Ancle/Line of Sipht Angle Calculotion/CSM
Predictor /EXTERNAL AV ROUTINE
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XDV
395 =0
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A =y Xy =g M
28
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40
Vg = AV - Agg
Vg = [¥gl*

*
Double Precision Computation
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i S -
{ Sy - St
coHI
2, -\
vu—ll:f( L ’I
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BRANCH CONTROL
= CDH4

Computations of Vg Components for CSI, CDH, and OI
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TRANSFER ]|
VECTORS
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BRANCH CONTROL
= CSICDH

l__
e
l C] = LI,] UZ
T,
I c, = (l—«:l'z)2
I

.\_\'] = El }‘l‘iz

\'.'
Wy = Wy/e,
V., = (U -
N, = (c,U, - U/, ;
P-3‘ = 0 : J :0'.610_0
g
BRANCH
CONTROIL. =
| P ITERATOR

NOTE: y;, yc ARE

THE COMPONENTS
ALONG THE y INERTIAL
AXIS OF Wp AND W.,
RESPECTIVELY

Prediction of Transfer Orbit Vectors
and Central Angle Since and Cosine
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DOUBLE

PRECISION
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Total Velocity for TPI
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STEER

STEER

STEER

.!r'?’kf 'y-;!ﬁT
LT vy =1
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STEER
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BRANCH
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Pitch and Yaw Stcering Equations and
Velocity-to-be-Gaincd Equations
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BRANCH COMIRGL
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= NAV1P
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*This provides program protection against a DEDA entry into
BRANCH CONTROL and Downlink stop address.
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