
























































































































































































































































































































































































































































































































































































































STOR77 

If bit 9(N77FLAG) of FIGWRDll = 0: 

OPVEC = SVTEM (load Rl and R2 of N??) 

OPVEC+2 = SVTEMt2 

Inhibit interrupts (Tag here "GARDOPT") (Restart group 2 set 
to cause start at next line: other 

VHF .W. = WMAT. (i = 0 - 6) settings not shown) 
l. l. 

Release interrupts (allow e.g. telemetry) 

Inhibit interrupts 

VHF .W. = WMAT. 
l. l. 

SVEC = SVTEM 

SVEo+2 = SVTEMt2 

SVEC+4 = SVTEMt4 

TYMR = TEMrYM 

VSAV = VSA VTEM 

Release interrupts 

(i = 7 - 8) 

Proceed to address specified by R27END 

STARTFIX Entered due to restart group 2.11 (set in "WOTNOW") 

Set bit ?(FIXFLAG) of FIGWRDll = 0 

Proceed to address specified by R27END 

END FIX Entered due to restart group 2.17 (set in "WUNZMOR") 

Set bit ?(FIXFLAG) of FIGWRDll = 1 

If (FIXTIME - FIXTEMP) = 0: 

FIXTIME = FIXTEMP - K 4mins 

Proceed to address specified by R27END 
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Cl3STALL 

If bit 4(Radar initiate) of channel 13 = 0: 

Return (no VHF read in progress) 

TS
3 

channel 4 

TS3 + RADTIME + 2
14 , modulo 2

14 

TS4 = K90mscalr + RADDEL - TS3 

If TS4 .::._ O: 

Return 

If TS4 + Kmdtscalr > O: 

Return 

Proceed to third line of "Cl3STALL" 

MEAS-22 

(corrects for possible 
channel 4 overflow since 
RADTIME loaded, and gives 
"true" time difference) 

(a NOOP order used to avoid 
TC Trap) 



Quantities in Computations 

See also list of major variables and list of routines 

AGEOFW: Time of last W-matrix. initialization for rendezvous 
incorporation, scale factor B28, units centi- seconds. 
MARKTIME in "REND5C", and can be displayed by N31. It 
in 11AUTOW11 logic . 

measurement 
Set equal to 
is used 

BVECTOB:o, BVECTOE,1 : Vectors used as communication cells with 11 INCORP1 11 

to provide geometry information associ ated with DELTAQ, i.e. relating 
the deviation in the measurerrent (a scalar) to the vector deviation 
in the state vector. The vectors normally are associated with position 
and velocity respectively, but for R22 BVECTOE,1 is always set 0 . The 
scale factor of BVECTOB:o is Bl. 

C lt : Single precision erasable memory cons~ant, program notation 
a var 11ALTVAR 11 , scale factor B-16, units rad , used in 11R.END7 11 (part of 

R22) if optics backup (R23) data is used, to specify information on 
the a priori accuracy of the backup optics data. 

C. t : Single precision erasable me~ry constant, program notation 11 INTVAR 11 , 
in var scale factor Bl5, units meters , added to the variance computed 

in 11REND7 11 (part of R22) for 11 integration var iance 11 , i.e . 11 square of 
expected integration position extrapolation error 11 • 

C : Single precision erasable memory constant, program notation 11RMAX", 
rmax scale factor Bl9, units meters, giving the maximum value of position 

state vector change (as expressed in N49DISP) that is incorporated 
automatically by R22. Values larger than this constant cause a display 
for crew approval. If it is desired to generate a display for all 
measurement information, this can be accomplished by setting the 
constant to 777768 (one bit negative). 

C t 'd t: Erasable memory (double precision) constant, program notation 
r ri 0 11RTRIOOT 11 , scale factor B- 31, units meters/centi-second3, giving 

an a priori value of rate -of change of acceleration used to degrade 
the W-matrix. employed in R27. It is employed in 11XTRAP 11 to compute 
PDFVL. 

C : Erasable memory (double precision) constant, program notation 
rvar 11RVAR 11 , scale factor B- 16, giving the 11 percentage err~r 11 (squared) 

in the VHF ranging measurement: for VHF marks, (IRCLEI C + 
C. t )is the value of VARIANCE (subject to C . con§l~~int). 
in var . / rvarmin Actua1-1-ywould involve 11 percent 11 100, of course. 

c . : Triple precision erasable memory constant~ program notation 
rvarmn 11RVARMIN11, scale factor B40, units meters , giving the negative 

of the minimum value of VARIANCE for the VHF range measurements in 
R22 (negative is for coding convenience). If the most significant 
one-third if the constant is zero, then least significant two-thirds 
can be considered as a double precision number, scale factor B26. 

MEAS- 23 



C : Single precision erasable memory constant, program notation 
vmax 11 VMAX " , scale factor B7, units meters/centi-second, giving the 

maximum value of velocity state vector change (as expressed in 
N49DISP+2) that is incorporated automatically by R22. Values 
larger than this constant cause a display for crew approval. 

CDUS: See Optics Computations. 

CDUSNA~: See Orbital and Rendezvous Navigation. 

CDUSNAPS, CDUSNAPT: See Orbital and Rendezvous Navigation. 

CDUT: See Optics Computations. 

COUNTJMK: See Minimum Key Rendezvous. 

CSMPO~: Value of CSM position vector, scale factor B29, units meters. 

DELQDA: Value of DELTAQ/TRIPA, variable scale factor, stored in push­
down list location OD. If numerator and denominator are already 
normalized, scale factor is B-10. 

DELTAQ: Value of deviation in measurement quantity, scale factor B.29, 
units meters. 

DELTAV , DELTAV1 : See Orbital Integration. Component overflows if 
-cm 22 m 
exceeds 2 meters. 

DELTAX-{), DELTAK.1 : State vector deviation estimates, scale factor (DELTAX-{)) 

B29 in units of meters; for DELTAK.
1

, scale factor B7 in units of 
meters/ centi-second. They are updates to position and velocity 
estimates of vehicle respectively. 

DELVIM!I: See Display Computations. 

:EGRESS: Single precision cell used for storage of return address 
information from "INCORP2" routine. 

FIXTEMP: Temporary storage cell for FIXTIME, used for restart protection 
purposes. 

FIXTIME: See Orbital and Rendezvous Navigation. 

GAMMA: Quantity computed in "INCORPl", variable scale factor (scale 
factor information partially contained in cell NORMJAM ) . If 
NORMGAM = O, scale factor of GAMMA equivalent to B-40. NORMGAM 
subsequently modified to reflect rescaling of ~ (for use in 
"INCORP2"). 

K . : Constant, program notation "PI/ 4.0 11
, scale factor B3, value 

2Pi 0.785398164, Value corresponds to 2 x 3.141592656 x 2-3, or 
approximately 21T x 2-3, where first term converts between 
angle measurements in units of revolutions and radians and second 
term is scale factor. 
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K20 : Constant , program notation "20SEX",. scale factor B28, units 
sex centi~seconds. Value is 2000 x 2-2~, corresponding to 20 

seconds. 

K
32

8nm: Constant, program notation "328NM", scale factor B27, units meters. 
Value is 606863.36 x 2-27 (nominal) , corresponding to 327.68 x 

1852 x 2-~7, where first term is value in nautical miles, second 
converts to meters, and third is scale factor. The nautical mile 
value is 215 K (since the 15-bit interface with radar 
provides data ~gg~ggthat value). 

K4mi : Constant, program notation "Li.MINS", scale factor B28, units centi­
ns seconds. Value is 24000 x 2-28, corresponding to 4 minutes. 

K60 d : Constant, program notation 11 60SECDP", scale factor B28, units 
sec P centi-seconds. Value is 6000 x 2- 28, corresponding to 60 seconds: 

if T - VHFTIME is at least this amount, then an attempt can be 
maden~~ obtain a new VHF mark in 11REND3 11 • 

K
9

0m 1 : Single precision constant, program notation "90MSCALR", ~cale 
sea r factor B9, units centi-seconds. Value is 4408, or 9 x 2- , 
corresponding to 9 centi-seconds (time delay, when added to RADDEL, 
between initiation of radar read and completion of the shift pulses). 

K
95 

: Constant, program notation "95SECS" ,. scale factor B28, units 
secs centi-seconds. Value is 9500 x 2-2~, corresponding to 95 seconds. 

Kb tt . : Constant, program notation "BOTTOMRI", scale factor B-17, units 
0 omri meters/centi-second2, used in "TAKE2'' to initialize WMAT

8
• 

V!lue is 0 .102E- 5 x 217, corresponding to 0.102E-l x lo-4 x 
2 7, where first term is value in meters/second2 (about 1/30 fps2), 
second converts from seconds to centi-seconds, and third is scale 
factor. 

K : Constant, program notation "CONVRNGE"~ scale factor Bl3, units 
convrnge of (meters/bit). Value is 18.52 x 2-lJ, corresponding to a 

VHF ranging ~ystem bit weight of 18.52 meters (or 0 .0100 nmi). A 
value of (214 K ) corresponds to the weight of bit 15, 
normally the "sl~"H";ner RM. 

KdpmOl: See Burn Control. 

Kft
999

: Constant, program notation "FT99999", scale factor Bl9, units 
meters. Value is 30479 x 2-19, corresponding to 99996.72 x 0 .3048 

x 2-19, where first term is value in feet (display would be expected 
to show 99997 feet), second converts to meters, and third is 
scale factor. 

K. : Constant, program notation "IMUVAR", scale factor B-16, units 
imuvar radians2. Value is 0 .04E-6 x 216 , corresponding to 0 .04 mr2 • 
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Kmdt 1 : Single precision constant, program notation 11 -DTSCALR" , scale 
sea r factor B9, units centi-seconds. Value is 777548 , corresponding 
to -238 , or -0.59375 centi-seconds (a measure of when the shift 
pulses are sent to the radar ) . 

K 'ddl : Constant, program notation "MIDDLE" , scale factor Bl2, units 
mi e meters, used in 11 TAKE2" in the initialization of WMAT . Value 

is 12. 93 x 2-12, corresponding approximately to {2 x 3b x 0 .3048 
x 2-12, where first term is an equation factor, second is VHF ranger 
variance (in feet), third converts to meters, and fourth is scale 
factor. 

K xt : Constant, program notation "SXTVAR 11
, scale factor B-16, units 

s var radians2 . Value is 0.04E-6 x 216, corresponding to 0.04 mr2 • 

K 1 f: Constant, program notation 11UPPER1.EF 11
, scale factor Bl2, units 

upper e meters, used in "TAKE2 11 to initialize WMAT • Value is 
6,47 x 2-12, corresponding approximately to c19 f2 ) x 30 x 0.3048 
x 2-12, where first term is an equation factor, second is VHF ranger 
variance (in feet), third converts to meters, and fourth is scale 
factor. 

K : Constant, program notation "VARGAP" , scale factor B22, units 
vargap meters2 . Vallf is 8~.6127 x 2-22, corresponding approximately 

to (30 x 0.3048 ) x 2-2 , where first term is VHF ranger variance 
converted to meters (i.e. 30') and second is scale factor. 

K hf odl : Constant, program notation 11 VHFMODL0 11
, scale factor B29, units 

v m 0 meters. Value is 555600 x 2-29, corresponding to 300 x 1852 x 
2-29, where first term is value in nautical miles, second converts 
to meters, and third is scale factor. 

LEMPO§: Value of OWS position vector, scale factor B29, units meters. 

MARKDOWN+i ( i = 0-6 ) : Set of optics mark information (double precision 
time, CDU , optics shaft, CDU , optics trunnion, and CDU 
respecti~ly) intended for do~ink transmission in prog~ams making 
use of optics data. Address is selected in 11 SXTSM11 if STARIND = O. 
For P51 - P54, this means the BESTI body being marked; in R22, since 
STARIND = 0 in 11R00 11

, these cells are also loaded (due to performance 
of part of 11 SXTSM11 via 11 GETUM11 ) . MARKDOWN+? is the same cell as RM. 

MARKTIME: Cells used to contain time of mark information for R22, and as 
a communication cell with 11SETINTG11 (for which only the first 2 cells 
are employed, scale factor B28, units centi-seconis ) . Used in R22 
as the first 2 cells of a 7-cell buffer to contain optics mark data 
being processed, as loaded from MRKBUFl cells in "RENDl" . 

MRKBUFl: See Optics Computations. 
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N49DISP: Magnitude of position state vector change for display in Rl of 
N49, scale factor B29, units meters . The magnitude is calculated as 
the square root of the sum of the squares of individual components 
of DELTAXo, where the squares are carried triple precision. Hence 
if a given component is of insufficient magnitude to be retained 
triple precision when squared, that component will contribute 0 to the 
sum: since for triple precision scaled BO the least increment is 2- 42 , 
thi! means that for a cgmponent to have an input it must be at least 
2-2 , i.e. a value of 2 (256) meters since scaling B29. Hence if 
all three components of DELTAX-0 are less than 256 meters (0.14 nmi), 
N49DISP will display zero (despite the fact that least increment of 
Rl of N49 is 0.01 nmi). 

N49DISP+2: Magnitude of velocity state vector change for display in R2 
of N49, scale factor B7, units meters/centi-second. Magnitude is 
calculated in a manner analogous to N49DISP, using DELTA,!1 instead 
of DELTAX-0. The least increment effect, however, is considerably 
less, amounting to only about 0.02 fps (display least increment 
is 0.1 fps). 

N49DISP+4: Single precision cell, scale factor Bl4, used to display in 
RJ of N49 information on the source of the update generating the 
display. It is set to 1 in "REND?" for optics data and 2 for VHF 
ranging data . 

NPASS : Single precision cell, scale factor Bl4, used to limit to 4 the 
number of tries in "CYCVHF" to obtain a change in the input range 
from that read in "R27GO" . 

OLDMKTME: Time of previous mark, scale factor B28, units centi-seconds, 
loaded in "RENDl211 and used in "AUTOW" logic. 

OMEGA.a, OMEGA1 : Weighting vectors for measurement incorporation of the 
DELTAQ measurement (to give a "statistically optimum linear 
estimate of the deviation from the estimated state vector"). 
For no ~ rescaling, scale factors are B39 and B20 respectively . 

OMEGAM, OMEGAM,: Values of OMEGA. multiplied by GAMMA, used in 
~CORP2" for updating W matiix information . Scale factor depends 
on scaling of GAMMA: if NORMGAM = 0 (see GAMMA), then scaling 
is B-1 and B-20 respectively. Program notations "OMEGAMl" and 
"OMEGAM2" respectively. 

OPI'MODES: See Optics Computations. 

OPVEC : Value of range information displayed in Rl of N77, scale factor 
B20, units meters . It is used in "TAKE2" to retain the first 
range point when R27 is initialized, for subsequent initialization 
purposes. It is loaded in "WUNZMOR" with SVTEM after completion of 
the optimization interval (when bit 9, N77FLAG, of FLGWRDll is also 
set 1), and it is also loaded in "STOR77" with SvrEM if N77FLAG = 0. 
It should be noted that the N77FLAG lockout on loading at end is not 
effective since "WUNZMOR" also increments FIXTIME, causing "TIMETASK" 
(entered each second) to detect a change and enter "N72STUFF 11 , where 
bit reset 0 (barring special timing circumstances). 
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OPVEC+2 : Value of range rate information displayed in R2 of N77, scale 
factor B6, units meters/ centi- second . Loading history parallels 
that of OPVEC , except that initi ally used in 11 TAKE2" to store computer 
clock for first sample (B28 centi- seconds ) , yielding of course a non­
meaningful 11range rate 11 display . 

PD2DTM: Value of TEMTYM sampled in 11WUNZMOR 11
, scale factor B28, units 

centi- seconds, used in 11WOTNOW11 to compute VHF .Bt2 when start new 
optimization interval . It is stored in push-down list location 2D. 

PD4DIQ: Value of measurement deviation (analogous to DELTAQ for R22 ) 
computed in "WUNZMOR 11

, scale factor Bl2, units meters, stored in 
push-down list location 4D · 

PDCVQ.: Value of 11 C vector 11 computed in 11XTRAP 11
, scaling (unless rescaled ) 

Bll: computations are such that the scaling of the quantity cancels 
as far as the final results are concerned . It is stored in push-down 
list location OD . 

PDDVL: Value of 11D11 computed in 11XTRAP 11
, scaling dependent on PDCVQ., 

stored in push-down list location 6D . For no rescaling, would be 
scaled B- 6 . 

PDFVL : Value of 11 F11 computed in 11XTRAP 11
, scale factor B-32, stored in 

push-down l i st location lOD . 

PDSVL: Value of 11 s11 (square of magnitude of PDCVQ.) computed in 11XTRAP" , 
scaling B22 (unless rescaled), stored in push-down list location 8D. 

PHETA: See Orbital and Rendezvous Navigation. 

[PMATR~ : Matrix computed in 11XTRA.P 11
, program notation 11P- MA.TRIX 11

• 

First row is assigned same cells as VHF.~ (loading of them shown 
in 11XTRAP 1' for documentation convenience), scaling Bl, Bl5, and BJO 
respectively. First element of 2nd row is zero, second is scaled Bl, 
and third scaled Bl6 . In third row, first 2 elements are zero, and 
third is scaled Bl . 

POINTEX: Single precision cell used to retain return address information 
from "WAITONE1

' • 

QPRET: See Orbital Integration . 

QR:EG : Computer Q register (cell 00028), loaded with S- register information 
for computer TC orders, and also used in some cases for temporary 
storage of other information . As used in 11R:ENDISP2 11

, apparently 
expected to contain a positive non- zero number (as would be true for 
a TC order use) . The actual sampling of QREG takes place in 
the program service routine "BANKJUMP 11

, which is entered at the 
end of 11F.,NDRET2" to return to the 11PRIODSP 11 caller. 

R th : See Orbital Integration . - o er 

MEAS-28 

( 



( 

R27END: Single precision cell used to retain return address information 
from "R27GO" . 

R61CNTR: See Orbital and Rendezvous Navigation. 

R63RANGE: Value of range estimate computed from vehicle state vectors 
loaded in "CRS61.1 11

, scale factor B29, units meters. After loading, 
bit 9(EXTRANGE ) of FI.GWRDlO is set 1 to indicate that cell has valid 
data. It is used in "RANGERD?" to correct incoming range point to 
reflect interface-cell overflow (see K328nm) if incoming and R63RANGE 
value differ by Kvhfmodlo or more. 

RADDEL: Single precision time until the 100 pps pulse initiating radar 
read sequence (loaded in 11RADSTART 11

), scale factor B9, units of 
centi-seconds. 

RADTIME: Single precision storage for the complement of the contents of 
channel 4, scale factor B9, units centi- seconds, as sampled when bit 
4 of channel 13 was set to initiate radar reading. 

RANGl: Value of VHFRANGE sampled in "R27GO", scale factor B27, units meters. 
Subsequently replaced in "TAKE2" with the larger of the two range 
samples, and then rescaled to B20 meters for use subsequently. It 
is stored in push-down list location 2D. 

RANG2: Value of VHFRANGE sampled in "CYCVHF", scale factor B27, units 
meters. It is stored in push-down list location 6D. 

RBUF: Value of previous range sample saved in "VHFMOD" , scale factor B27, 
units meters (loaded in "R27GO' ' for first pass). Also used for 
temporary storage purposes in "VHFMOD" . 

RCLE: Value of ( IEMPO~ - CSMPO~) for R22, scale factor B29, units meters. 

RCY, RCYcm' RCYlm: See Orbital Integration. 

RM: Single precision value of measured range sampled from RNRAD cell, 
scale factor Bl4, units counts (one VHF count is 0 . 01 nmi). The cell 
is the same as MAH.KDOWN+? (for telemetry purposes). 

RNRAD: Single precision special erasable memory cell 00468 , into which 
VHF range data is shifted under hardware control if oits 4-1 of 
channel 13 are set to 10012 . When shifting is complete, program 
interrupt #9 is generated, causing entrance to "VHFREAD" . 

RREADRET: Single precision cell used to retain return address information 
from 11R.ANGERD 11

• An "error '' return transfers to the address in the 
cell, while a successful return transfers to calling address +2 (i.e. 
RREADRET contents incremented by 1) . 
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SVEC: Value of "permanent " R27 filter range output, scale factor B20, 
units meters. It is loaded into SVTEM in 1WUNZMOR", and loaded 
from SVTEM in "STOR77" . It is displayed by Rl of N76. 

SVEC+2: Value of 11 perm3.nent" R27 filter range rate output, scale factor 
B6, units meters/ centi-second. It is loaded into SVTEM+-2 in 
"WUNZMOR" , and loaded from SVTEM+-2 in "STOR77" . It is displayed 
by R2 of N76. 

SVEC+4: Value of "permanent " R27 filter range acceleration output, 
scale factor B-9, units meters/centi-second2. It is loaded into 
SVTEM+4 in 11WUNZMOR", and loaded from SVTfilB-4 in "STOR77" . 

SVTEM: Value of R27 working storage for filter range output, scale factor 
B20, units meters. See SVEC. 

SVTEMt2: Value of R27 working storage for filter range rate output, scale 
factor B6, units meters/centi-second. See SVEC+2. 

SVTEM+-4: Value of R27 working storage for filter range a~celeration 
output, scale factor B-9, units meters/centi-second . See SVEC+4. 

Tet' TDELTAY: See Orbital Integration. 

TEMPORl: Single precision cell, scale factor Bl4, used in the "RENDISP"/ 
"RENDISP2" interface to determine when an answer to the 0649 ( 
display is received (when value becorres non-zero) and to con~ude 
th.3.t this answer was PRO if the cell negative and that it was a recycle 
if the cell is positive (see QREJ). This method is employed to avoid 
display conflicts (with e.g. R60 P20 display ) , and will cause the 
computer activity light to remain on until the display is answered. 

TEMTYM: Value of R27 working storage for time of optimization (loaded 
with TYMR in "WUNZMOR" and into TYMR in "STOR77"), scale factor 
B28, units centi-seconds. Loaded with TIMl in "WOTNOW" or "WUNZMOR" 
if optimization to FIXTIME not being done; otherwise loaded with 
FIXTIME. After being saved in PD2DTM, used in "WUNZMOR" for 
temporary storage purposes also. 

TIMl: Time tag for RANGl, loaded initially in "R27GO" and subsequently 
written over with TIM2 for no range change in "CYCVHF" . In "TAKE2" 
is set to the time tag used subsequently for the measurement. Scale 
factor is B28, units centi-seconds, and quantity stored in push­
down list location OD. 

TIM2: Time tag for RANG2, loaded in "CYCVHF", scale factor B28, units 
centi-seconds. It is stored in push-<lown list location 4D· 

TNUY: See Orbital Integration. 
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TRIPA: Triple precision value of sum of VARIANCE and /~./ 2 computed 
in "INCORPl", scale factor B40. It is used as the1 denominator 
value for computing the necessary weighting functions (a rounded 
version is used to multiply VARIANCE). 

TRKMKCNT: Single precision cell, scale factor Bl4, giving a count of the 
number of optics marks (either primary optics or via R23) that have 
been completely incorporated into the state vector in R22 (it is 
incremented in "REND12"). It is set 0 in ''DOFSTART" and "REND5C" 
(when initialize W matrix for R22 use). Cell is the "least significant 
half" of VHFCNT, and can be displayed as the 2 least significant 
digits in R3 of N45 . 

TYMR: Value of "permanent" R27 value of TEMI'YM, scale factor B28, units 
centi-seconds. See TEMTYM. 

UC1,:Value of unitRCL.E computed in "REND?", scale factor Bl (a unit vector, 
of course). 

UM: Value of unit measurement vector derived in "GETUM", scale factor Bl: 
it gives the direction of the optics-measured information in 
reference coordinates. 

USTAE_: Unit "fictitious star direction", scale factor Bl, updated in 
"BVECTORS" (initialized in "REND?"). Two such quantities are 
used, "chosen to be perpendicular to each other and to the current 
estimated line-of-sight vector." 

V th : See Orbital Integration. -o er 

VARIANCE: Triple precision variance associated with the navigation 
measur2ment reflected in DELTAQ, scale factor B40, units of 
meters • The value for use in "INCORPl" is computed by the calling 
program based on a priori measurement errors. 

VCY, VCYcm: See Orbital Integration. 

VHF.li (components VHF.BtO, VHF.Bt2, VHF.Bt4): Propagation vector for R27, 
components s2aled Bl, Bl5, and BJO respectively. Loaded with 1, 
At, and ! .tlt respectively, where At is the time interval required 
for extrapolation (e.g. TIMl - TEMTYM in "WUNZMOR"), centi-seconds. 

VHF .O:MEQ:.: Weighting vector used in R27 computations ( "WUNZMOR"). VHF .OMEG 
(first component) initially used for reten~on of raw measurement, B20 
meters. When initially computed from ~11, components B23, B9, B-6 
respectively. When used to update SvrEM., co~onents scaled BJ, B-11, 
B-26 respectively, as they are when updating l!JMA!J / for no rescaling. 

[VHF. ii]: Value of "permanent" R27 weighting matr~ loaded into [WMA.!} in 
"WUNZMOR" and from [WMA.T] in "STOR77". See LXJMATI . 

MEAS-31 



VHF.~: R27 measurement incorporation vector, scale factor Bll, meters. 

VHFCNT: Single precision cell, scale factor Bl4, giving a count of the 
number of VHF range marks that have been incorporated into the state 
vector in R22 (it is incremented in 11REND12 11

). It is reset to 0 
at the points listed for TRKMKCNT (which is the "least significant 
half" of VHFCNT), and it can be displayed as the 2 most significant 
digits in R3 of N45. 

VHFRANGE: Value of incoming VHF range measurement (a scaled version of the 
15-bit integer in RM), scale factor B27, computed in 11RANGERD1 11 and 
corrected for overflow of the data interface (see K

32
8nrn) in 11Rl\.NGERD7 11 • 

VHFTIME: Value of computer clock when last VHF range sample for R22 made, 
scale factor B2B, units centi-seconds. It is initialized to present 
computer clock in 11 R22 11 , and if at least K60 d have elapsed 
since it was last loaded (see 11REND3 11 logicJ,stBeR another sample 
attempt for R22 is initiated. It is set to MARKTIME in 11R22BAD 11 

(sample not successful) or 11 R22GOOD 11 (sample successful): MARKTIME 
is set to T in 11RADSTART 11 (just after setting channel 13 bits to 
initiate saMB!e, but after releasing interrupts that were inhibited 
during channel 13 setting). 

VSAV: Value of "permanent" R27 value of VSAvrEM, scale factor B7, units 
meters/centi-second, loaded into VSAvrEM in 11WUNZMOR 11 and from 
VSA VfEM in 11 STOR77". 

VSAVTEM: Value of DELVIMU sampled in 11TAKE2 11 or 11WUNZMOR11 , used to update 
SVfEM+2 during R27 p~rformance with P4B, scaled B7 meters/centi-second. 

LW.J , W., W.: Notations used to describe portions of the 11W11 (error 
1. 1. --:J.. 

- transition) matrix used in R22 and stored in the computer memory. The 
matrix as defined for R22 is made up of four separate 3x3 (each double 
precision) matrices, a total of 36 elements. In former programs, 
the matrix was 9x9: to minimize the impact of changes, the last three 
rows and last 3 columns have been deleted, but the memory cell assignments 
have not otherwise been modified. This means that the first two matrix 
portions C[w0]and[W,l) occupy cells w0 through W (indices are Bl3), 
and the remaining t~ matrix portions C[wJ and[Wli~ occupy cells 
w27 through w4~. Note that computations t'arried'*but by vector operations 
on 3 elements at a time are designated by the usual vector notation 
with the subscript being that of the first element involved: N

3
, for 

example, is the 11 vector 11 made up of (w
3 

, w
4 

, w
5
). 

Initialization of the W matrix involves initializing the diagonal 
elements of (w~lwith the appropriate position uncertainty information 
and the diagon~ eleirents of rw:lwith the appr<;P.riate velocity 
uncertainty information. The s~le factor of . Lw0land fw,l elements 
are all Bl9 in units of meters; for [w3j and [waj , 

1
the }cfiing is 

BO in units of meters/centi-second. 
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[WMATJ: Weighting matrix used in R27 computations. Elements of first(WMAT0_2) 
row are scaled Bl2; of second row are scaled B-2; and of third 
row are scaled B-17 (units meters, meters/centi-second, and meters/~ 
centi- second2 respectively). Matrix initialized in "TAKE2" . See LVHF • .;v. 

WRENDPOS: Single precision value of W-matrix initialization for R22 position 
computations, scale factor Bl9, units meters. Can be updated by 
"V67CALL", and would be expected to form part of the prelaunch load. 
It is also loaded (if final pass and in minimum key rendezvous mode) 
in "VN1645" with K 12 (see Burn Computations), and is used in 
"REND5C". posve 

WRENDVEL: Single precision value of W-matrix initialization for R22 velocity 
computations, scale factor BO, units meters/centi-second. Can be 
updated by "V67CALL", and would be expected to form part of the 
prelaunch load. It is also loaded (if final pass and in mimimum 
key rendezvous mode) in "VN1645" with K . 

13 
(see Burn Computations), 

and is used in "REND5C" . posve 

WWOPT: Single precision cell, scale factor Bl4, used in "V67CALL" to 
specify whether W-matrix initialization elements are to be changed. 
The value when displayed initially in R3 of N99 is 0: a non-zero value 
after PRO to 0699 causes WRENDPOS and WRENDVEL to be changed. vn 

WWPOS: Qu~ntity displayed in Rl of N99, scale factor Bl9, units meters. 
It provides the present W-matrix RSS position error. If the loading 
option is selected, is used as source for WRENDPOS inforIM.tion. 

WWVEL: Quantity displayed in R2 of N99, scale factor BO, units meters/ 
centi-second. It provides the present W-matrix RSS velocity error. 
If the loading option is selected, is used as source for WRENDVEL 
information. 

~' ~1 : Measurement vector information, scale factor B20,units meters, 
computed at the start of "INCORPl". Subsequently rescaled. 
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