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PROGRAM INSSEG (INPUY,QUTPUT,TAPED,TAPE6SOUTPUT,TAPE?,TAPELD,
1 TAPE12,TAPE20+TAPE30,TAPE4OTAPES0, TAPEGO TAPEGS TAPEG7, TAPEGY,

2 TAPE704TAPESOTAPES0, TARPES)
c
C 03710/78 DATYE OF CURRENT MODULE
¢

00000010
00000020
00000030
00000040
00000050
00000060

€ THE SCQUENCER MODULE, THE EXECUTIVE, IS THE MAIN PROGRAM, WHICH CALLS00000070

C THE OTHER MODULES
c
FEAL ABB(3)
REAL AB(3)
REAL ALY
REAL ALYO
REAL BUFY(Y)
RLAL BUF2(3)
REAL BUF3(9)
RZAL DATA(9)
REAL DTHETA(3)
¢+ RSAL DTHETGL3)
PEAL DTHETZ(Y)
REAL OT
FEAL DTSLOM
REAL DVE3)
REAL  DVA(3)
AZAL OVNLD)
RIAL DVOLY)
FEAL DVT(3)
REAL FY
REAL 5
RCAL  KHDING
PEAL LAY
REAL LON
REAL  NOOPDY
HEAL NAVH
REAL NAVLAY
REAL  NAVLOW
FEAL  HAVVLY)
REAL OUTRSH
HEAL  PRUFLIY)
HEAL POATA(2O)
PEAL  DPITCH
RLAL  FANTOT
REAL PANTSH
REAL RE
REAL  ROLL
REAL  SPARE)
HEAL  SPARER
REAL  SPAREY
REAL ¥
gEAL  TEND
REAL TPAHOD
REAL TPRINY
. HERL  YSEQ
REaL  VELEY)
REAL WBI3)
REAL  NEBLSY

" REAL KBBOOY(Y)

HEAL WE
REAL WONDER
REL X1

00000080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00006180
60000190
ocgoo0200
00000210
00000220
00000230
00000240
04090250

- 00000260

0000270
00200280
00000290
00000300

00000310

00000320
00000330
006000340
00000350

© 00000380
00000370

60000340
00000399
20003400
00000410
00000420

- 00000430

0000450

00000650

00000460
60000470
00000480

00000490
00000500
00000510

. 00000520

00000520
00000540
00000550
00000560
40000570
00000580
00000590
00000600




REAL X2 00000610

REAL X3 00000620
REAL X6 00000630

REAL YAW 00000640

c 00000650
REAL 0CC(9) 00000660

REAL OCM(9) 00000670

REAL TESTID(9) 00000680

“EAL NAVP 00090690

REAL NAVR 00000700

REAL NAVHD 90000710

c 00090720
INTEGER Y 00600730
INTEGER IENOF 00000740
INTEGER 1F) 00000750
INTEGER  IFILE 00000760
INTIGER OFILE : 00000770
INVEGER PFILE 00000750
INTEGER SIMEND 00000750

¢ 00000800
EQUIVALENCE (DATALY) ,DT) 00000610
EQUIVALENCE (DATA(2) ,PRNTSW) 00000820
EGUIVALENSE  (DATA(3) ,OUTPSH) - 00000330
EQUIVALENCE (DATAIG) ,XEILE} . : .. 00000840
ZQUIVALENCE  (DATA(S) ,SPAREL) 00000850
EQUIVALENCE  (DATA(6) ,SPARER) : 00000860
EGUIVALENCE  (DATACT) ,TEND) 00000870
EQUIVALENZE (DATA(B) ,DYSLOX) 00400880

: EQUIVALENCE (DATA(Q) ,MODEDT) 00000890
c 00000500
EGUIVALENCE (PDATA(Y), HE) s 00076910
EQUIVALENCE (POATA(2), RE) 00000920
EQUIVALENCE (PDATA(S), G) o : 00000930
EGUIVALENCE (PDATAIG), PENTOY) - 00000840
EGUIVALENCE (SOATA(5), POUF(L)) , 00000950

¢ , . _ 00000960
DATA  AEB/340,07 : 00000970

DATA  AD/380,0/ - - ~ 00000900

DAYA  ALY/0.0/ _ S © 00000990

DATA  ALY0/0.0/ - - 00001060

DAYA DAYA/030.0/ - S 0001010

DATA  DYRETA/389,0/ ‘ _ 00001020

DATA DYHE10/3+9,0/ - 00001030

DATA  DYHETZ/350,0/ , ~ 60001040

DATA  DV/350.0/ 00601050

- DATA  DVA/349,0/ o : © Q0001980

© DAYA DVN/3v0.0/ : , < 06001070

. DAYA ONO/3¢0.0/ : : - 00001040
OATA  DVT/W0.07 A 00001090

TATA FY/0.0/ - : 00001160

L DATA  LAY/0.0/ 00001510
. DAYA  LON/D.0/ - ‘ 90001120
3 : DAYA NAVH/0,0/ R . ecsonado
OATA  NAVLAY/0.07 60001140

DATA  HAVLON/0.0/ . 00001150

DATA  NAVV/380.0/ , - 000011460

DATA POATA/ZONO.0 - - 00003170

OATA  PITCH/0.0/ o : 00901180

OATA £0LL/0.0/ : - 90001190

DAYA  1/6.0/ : ) C ' vo001200

13
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DATA TPRM0D/0.0/ 00001210
DATA TPRNT/0.0/ 00001220
DATA  VSEQ/D,0/ 00001230
DATA  VEL/In0,0/ 00001240
DATA W3/3%0.0/ 00001250 i
DATA  WBB/3%0.0/ 00001260
DATA HBBDOT/3¢0.0/ 00001270
DATA HONDER/0.0/ 00001280
DATA  NAVPA0,0/ ' 00002290 SR
CATA NAVR/0.0/ 00001390 £
CATA NAVHD/06.0/ 00001310
DATA IENDE/O/ 000031320
DATA IFILEZLO/ 00001330
DATA PESLEZY/ 00001340
, DATA SIMENG/0/ 00001350 ¥
c 00001360 i
€ READ IN TEST SDENTIFACATION _ : 00001370 =
¢ 00001300
FININD 5 - 00001390 4
READ 15,507) TESTID 00001400
¢ ' 00002610 .
COWWSEGUENCER INITIALIZATIONwew ' 20001420
c : o 00001430
REWIND 2PILE , 000014%0
© . REMIND BPILE , ' o 00001450
S CoMYINUE - 00003460
© 7 READ (IFILELS03) X.DATACDY . : : , 00004470 : 3
IF LEQFOIPILED) 242 : _ 00001480 . -
2 COMTINUE ' ' . 00001490
5. BESD (PFILE.S03) X.PDATALY) _ o 00001500
AF LEQFERFILE)) 645 T : : . 00001510
T4 CONTINUE : o : ' 00001520
QEnIND IFILE - 00001530
< BEUIRD PPILE ' ' _ ‘ , 00001540
c CTo T 60001580
€ INITIALIZATION OUTPUT AKD PRINT CONVROL - . 60001560
[ - o o S | [ {117 1.
- OFFLERXEYLE ' ' ©o o 0000180
WIITE (CFILE,5061 TESTIO © 0bo0LSS
KASTE (GFILELSOS) KE JDE G PRITDY ' S 00301600
WRLTE CCFILE.SO0) OV, PHNTSH, QUTPSH, OFILE, S - 00b0Y60
X mwor.nwnor.rtmmrsmu o C T 00001620
¢ - , 00001630
[ o SR 11131 1Y ]
120, : S , : o o0e01&5D
R - : T oecolssh
¢ © . o6poeTo
JLWSuEVERY CYCLE OF YHE SEQUENCER BEGINS WEREwns R © - 0000A689
< - S ' T 06201690
3 CONTINUE g - eoeortan
c , : : obomA 720
1F (PRHTOY.GT.00 WD YD 7 : . , . eooei?ie -
IF (HOOPOY.EG.O) GO TO & : : . 0000130
c - ' : A o014
IF (T.LV.TPRIOD-,0005) GO 7O S : cogo17s0
. - TPRMDOEVERHODSRIOMOT - : : : _ 0001760
: G0 Y0 8 , IR 1113 ¥ 2
c ‘ - ' : 02001740
7 CONYIWUE ’ o : - 80004 70

IF (7T, WGNT-.OWS? 60 YO § : - 00003800
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TPRNT=TPRNT+FRNTDT

c 00001810
PR — 20001830
IF(PRNTSH.LT.1.) GO YO & 00001840

WRITE (OFILE,506) TESTID 00001850

HRITE (OFILE,504' T 00001860

c 00001870
4 CONTINUE 00001660

c 60201892
c 00001900
c 00001919
C~#4TRAJECTORY MODULE®w®® 00001920
¢ 00001930
C  INPUT: TIME 00001940
o T 00001950
c 00001960
C  OQUTRUT: LATITUDE,LONGITUDE,ALTITUDE,VELOCITY,DELTA VELOCITY, 00001970
c PITCH,YAW,ROLL,HEADING,HANDER ,BODY ACCEL,BODY RATES, 00001980
c INERTIAL TO BODY MATRIX 00001990
c LAT, LON, ALT,VEL,PITCH, YAW,ROLL,DVT,HDING,ANDER ,AB,WB ¢0002000
c 00002010
X1 =7 00002020
IF1=1ENDF 00002030
BUFY(1)=PRANTSH 00002040

_ BUF1(2)=MODPOT 00002050
c 60002060
CALL TRAJ ( X1, IEMNDF, FRNTSW, MODPOT, 00002070

X LAT,LON,ALT,VEL,PITCH,YAW,ROLL,DVT,HDING,WONDER,AB,HB) 00002080

c 0002090
IF (IENDF .NE. O) SIMEND = 1 60002100

. c 00002110
C 00002120
o 00002139
C##%ENVIRONMENT MODULEww» 00002140
- c 00002150
C INPUT: TIME,GRAVITY WRT BODY, BODY RATES,INERTIAL TO BODY MAT 60002160
C T,AB,HB 00002170
c 00002180
C OUTPUT: INPUT VALUES WITH VIBRATION, BOOY ACCELATION,QBI + VIBRATIONO0002190
c A2B,W8S,WBBDOT 00002200
c 00002210
X1 =7 00002220

IF1 = IENDF 00002230

c 00002240
DO 10 I=1,3 00002250
BUF1(1)=AB(I) 00002260
BUF2(T)=K3(I) . 00002270

, 10 CCNTINUE 00002280
c 00032290
c 00002300
CALL ENV(X1,IF1,BUF1,BUF2, 00902310

b 4 ABB,WBB,HBBROT) 00002320

o 65002330
) IF (IF1 .NE. 0) SIMEND=1 €0002345
c 00002350
c 00002360
.C 00002370
CH%MGYRO MODULEww® 00002380
C OPERATES ON .001 SECOND CYCLE 00002390
c 00002400

1-5



T,438,LBEDOT, ARB

QUTPUT: GYRO PURTIBATIONS
DTHETA

X1=T
IF1=IENDF
00 T0 I=1,3
BUFL(I)=KBBII)
CUFS(I)=KEBDOT(Y)
GUF3{I)=AES(])

20  CCMTINUE

CALL GYROS (X1, IFl, BUFl, BUF2, BUF3,

X DTHETA)
IF (TIF1 .NE. 0) SIMEND=1

uuACCELEROMETER MODULEX*#

T,ABD,WEB,WBBCOT

QUTPUT: DELTA VELOCITY
ov

OO0 OOOOOON0N

X1=T

IF1=TENOF

00 30 I=1,3

BUF1(I)=ABB(1)

BUF2(I)=WBB(I)

BUF3(1)=WBBDOT(I)
30 CONTINUE

CALL ACCEL (X1,IF1,BUF1,DUF2Z,BUF3,
X ov)

a

IF (IF1 .NE. 0) SIMEND=1

END OF SEQUENCER FAST CYCLE

BUT FALL INTO SLOW CYCLE AND TERMINATE

. IF (IENDF.EQ.1) GO YO 39

(2] AOOOOO0O0O0

IF (T.LY.TSEQ-.0005) GO TO 72
TSEQaTSEQDTSLOW

39 CONTINUVE

THE FOLLOWINS MODULES OPERATE ON THE SLOW CYCLE

OO0 o0

CHwwALTIMETER MODULE#w»

INFUT: TIME,BODY RATES,CHANGE IN BODY RATES, BODY ACCELATION

INPUT: TIME,BOOY ACCELATION,BODY RATES,CHANGE IN BODY RATE

IF SIMULATION LAST PASS (IENDF=1) DONT CYCLE FAST CYCLE,

00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
€0002720
00002730
00002740
00002750
00002760
00002770
00002780
00002790
00002800
00002810
00002820
00002830
00002840
00002350
000028060
00002670
00002889
00002890
00002900
00002910
00002920
00002930
00002940
00002950
00002960
00002970
00002980
00002690
00003000



OO0O0O0O0O0O

o CCOOCOOOOONOOONO0N00O (9}

OOOO0OO0OO0O000O0 ()

40

INPUT: TIME, TRUE ALTITUDE, VELOCITY
THALT,VEL

OUTPUT: ALTITUDE
ALTO

X1=7

IF1=YENDF

00 <0 I=1.3
BUFLLTIZVEL(T)
CONTINUE
BUF2(1)=ALY

CALL ALYI (X1,IF1,8UF2(1),BUF1,
X ALTO)

IF (IF1 .NE, 0) SIMEND=1

wH¥READER MODULE®w™

INPUT: TIME, GYRO PURTIBATIONS, DELTA VELOCITY

T,0THETA,DV

THE READER INPUT ITEMS DTKRETA AND DV ARE OUTPUT AS
ZERO QUANTITIES

OUTPUT: GIMBAL ANGLES, DELTA VELOCITY

DTHETO,DVO
X1=T
IF1=IENDF

CALL RDR(X1,IFY.DTHETA,OV,
X OTHETO.OVO)

IF (IF1.NE.0) SIMEND=1

wuuACCELERONCTER COMPENSATION MODULE®n

INPUT: TIME, DELYA VELOCITY

T,0V0,DTHETO

QUTFUT: COMPENSATED DELTA VELOCITY

45

OVA

X1=7

17 1=IENOF

DO 45 I=1,3
BUF1(I)=0V0(I)
BUF2(I)=DTHETO( I}
CONTINUE

PP

00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003200
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003350
00003370
00003380
00003350
00003400
00003410
00003420
00003430
00003440
00003450
00003460
00003470
00003480
00063490
0000350¢C
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003530
00003590
00003600
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CALL ACOMP(X1,IF1,BUF1,BUF2, 33333223

X DVA) 00003630

c 00003640
IF (IF1.NE.0) SIMEND=1 00003650

c 00003660
c 00003670
C 00003680
C##NGYRO COMPENSATION MODULEM4# 00003690
¢ 00003700
\ € INPUT: TIME,GIMBAL ANGLES,COMPENSATED DELTA VELOCITY 00003710
Cc T,0THETO,0VO 00003720
c 00003730
C OUTPUT: COMPENSATED GIMBAL AMGLES 00003740
c DTHETZ 60003750
c 00003760
X1=7 00003770
IF1=IENDF 00003780

c 0C003790
09 47 1=1,3 00003800
EUF1(I}=DTHETO(I) 00003310
BUF2(I)=DVA(Y) 00003620

47 CCNTINUE 00003830

c 60003840
CALL GCOMP(X1,IF1,BUF1,BUF2, 00003850

X DTHETZ) 00003860

c 00003870
IF (IF1.NE.0J SIMEND=1 00003880

c 00003890
o 00003900
& ¢ 00003910
; CH¥NALCORITHUM MOOULE waa 00003920
: ¢ 00003930
| C  INPUT: TIME,COMPENSATED GIMSAL ANGLES, COMP. DEL VELOCITY 00003940
c T,DTHETZ,DVA 00003950
c 00003960
C OUT2UT: DELTA VELOCITY, DIRECTION COSINE MATRIX 00003970
c DVN,DCM 00003960
c 00003990
X1=T 00004000
1F1=IENDF 00004010

00 5) I=1,3 00004020
BUFX(I)=DTHETZ(I) 00004030
BUF2(I)=DVAII) 60004040

50  CCNTINUE 60004050
c 00004060
CALL ALG (X1,IF1,BUF1,BUF2, 00004070

. X DVN,DCH) 00004030
c 00904090
IF (IF1 .NE. 0) SIMEND=1 . 00004100

c 000C4110
¢ 00004120
c 00004130
CHMUHNAVIGATION MODULEwH# 00004140
c 00004150
c INFUT: TIME, DELTA VELOCITY, ALTITUDE,DIRECTION COS MATRIX 00004160
.c T,DVN,ALTO,DCH 00004170
c 00004180
c OUTFUT: LATITUDE,LCNGITUDE,VELOCITY,ALTITUDE,LV RATES,ATTITUDE 00004190
¢ NAVLAT , NAVLGN, NAVV ,NAVH , HAVP , HAVR , NAVHD 00004200
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(2]

ano0oo0n

NERL

1

OCOO0O0000

(9]

0o OO0 O

80

(2 I g ]

0o O 000

1000

c
500

X1=7
IF1=1ENDF
X2=ALTO

CALL LLN (X1,IF1,DVN,X2,0CHM,
X

IF (IF1 .NE. 0) SIMEND=1

VALUATION MODULE w3

COMPUTES AND PRINTS TABLE DATA EVERY 50 CYCLES

NPUT:

NAVV,NAVH , NAVP, NAVR , NAVHD

OUTPUT: NOTHING

X1=T7
IFY=IENDF

CALL EVL (X1,IF1,LAT,LON,ALT,VEL,DVT,PITCH,ROLL,YAW,HONDER,

XHAVLAT ;HAVLON, NAVV,NAVH, NAVP ,NAVR , HAVHD )

IF (IF1.NE.O) SIMEND=1

CONTINUE

IF (IENDF .EQ. 1) GO TO 1000

IF (T .GE. TEND-.0005) GO TO 81
IF (SIMEND .NE. 0) GO TO 81

IF (T .EQ. 0) WRITE(OFILE,501)

T=T+DT
IT=7T
FT=T-1T
IF (FT .LT. .999) GO TO 80
T=1IT+1.0
CONTINUE
GO TO 3
CONTINUE
SIMULATION END TIME REACHED
IENDF=1
GO 70 3
CONTINUE
PRINT 502, T
STOP

FORMAT (30H SEQUENCER  INITIALIZATION
X /3%s8H OT »3X»616.8,3X,4H SIC,

NAVLAT s NAVLON, NAVY ,NAVH s NAVP , NAVR , NAVHD )

TIME,TRAJECTORY,NAVIGATION,AND ATTTUDE PARAMETERS
T4LAT,LCN,ALT,VEL,DVT,PITCH,ROLL, YA, WONDER ,NAVLAT ;NAVLON,

00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
000J429%0
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00604370
00004380
00004390
00064400
00004410
00004420
00004430
00004440
00004450
00004460
00004470
00004480
00004490
00004500
00004510
00004520
00004530
00004540
00004550
00004560
00004570
00004580
00004590
000044600
00004610
00004620
08004630
00004640
00004650
00004660
00004670
00004600
00004690
00004700
00004710
00004720
00004730
00004740
00004750
00004760
00004770
00004780
00004790
00004800



MK XX

501 FCRMAT
502 FORMAT
503 FORMAT
504 FORNMAT
€05 FCRIAT
X/3X+EH
X/3X»EH
Xo3X8H
X/3INH8H
506 FCRHAT
537 FORMAT
c
600 FORMAT
END

/3X,8H PRNTSW
“/3X,8H OUTPSW
/3X,8H OFILE

/3%X,8H PRNTOT
/3X,8H MOOPDT
/3X»8H TEND

/3X,8H DTSLOW

+3X,616.8,
13X,616.8,
»3X,115,
»3X,616.8,
»3X,Gl6.8,
»3X,5616.39,
13X,616.8,7)

(1H1,25H #%%START SIMULATION®M® ,//
(//726H ®»%%SINML" ATICN COMPLETE AT

(15,F20.10)

(5X,18H w% SEQ ##

(30H PHYSICAL DATA FILE
WE »3X,G16.8,3X,84 RAD/SEC,
RE »3X,616.8,3X,8H FT
G +3X.G16.8,3X,84 FT/SEC2,

PRNTDT ,3X,G16.8,3X,8H SECS

(1KH1,9A8,/)
(9A8)

(12X%,I15)

TIME= ,G16.8,//]}

4

/7))

)
»616.8, 4H SEC )

00004810
00004820
00004830
00004840
00004850
00004860
00004870
00004880
00004890
00004900
00304910
00004920
00004930
00004940
00004950
00004960
00004970
00004980
00004990
00005000
060005010



OO0

037/10/78 DATE QF CURRENT MODULE

THE INTERIM TRAJECTORY MODULE INTEGRAYES THE STANDARD LOCAL

00000010
00000020
00000030
00000040

LEVEL NORTH-SLAVED NAVIGATION EQUATIONS USING THE WGS72 ELLIPSOIDA00000050

EARTH MODEL AND FIRST ORDER ALGORITHMS THROUGHOUT, AS SUCH IT
CONTAINS FHASING ERRORS WHICH WILL CAUSE HIGHER ORDER ALGORITHMS

TO HAVE APPARENT ERRORS. NOTE THAT INITIAL VELOCITIES ARE INPUT

IN AN ENU-NORTHSLAVED FRAME.

SUDRQUTINE TRAJ (T,IENDF.TBUF1,TBUF2,
LAT, LON,ALT,VEL,PYTCH, YAW,ROLL,DV,HDING,WANDER,AB,WB )

X

REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
RZAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL
REAL

AB(3)
ABI(3)
ABP(3)
ALT
TBUF1
TBUF2
COSLN
COSLT
DATAL15)
DELON
DT

DV(3)
ESQ
FORS(3)
GR

GN

G
GVEC(3)
HDING
IALT
ILAT
ILOM
INTLON
IPITCH
IROLL
ITEMP(9)
IVEL(3)
IYAW

LAT

LON
MODPDT
HMTEHP(9)
PBUF(16)
PDATA(29)
PDOT
PITCH
PRNTDT
QBI(9)
QIBOLD(9)
GBP(9)
QEI(9)
QPE(9)
QCP(9)
QTEMP(9)

1-11

00000060
00000070
00030080
00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000250
60000290
00000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
06000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600



REAL RDTODG
REAL ROLL
REAL RE

REAL SINLN
REAL  SINLT
REAL SPAREL
REAL T

REAL TPRMOD
REAL TPRNT
REAL TTRJ
REAL VELGLD(3)
REAL VEL(3)
REAL W(3)
REAL KE
REAL KB(3)
REAL WBR(3)
REAL K3DOT(3)
REAL WBOLD(3)
PEAL WANDER
REAL WTEMP(9)
REAL YAW
REAL YDOT
REAL IWANDR
REAL CHET
REAL SHWET
REAL CP
REAL SP
REAL CR
REAL SR
REAL CY

. REAL SY
REAL SPSR
REAL SPCR
REAL SALF
REAL CALF
REAL GBC(9)

INTEGER IENDF
INTEGER INITSHW
INTEGER OUTOW
INTEGER YFILE
INTEGER PFILE
INTEGER OFILE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
 EQUIVALENCE
ECUXVALENCE

(DATA(L )y
(DATAL2),
(DATALS),
(OATALA),
(DATALS),
(DATALS),
(DATAL7),
tDATA(S),
(DATAL9),

om
PRNTSW)
QUTSH}
XFILE)
ILAT)
Lo
IALT)
IVELIX))
IVEL(2))

(OATAL10), IVELIZ))
(DATA(11), XPITCH)
(DATALLZ), IVAH)
(DATAL13)y ZROLL)
(DAYALLAG ), HODPOT)
{DATAC15), INANOR)

1-12

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00000760
00000770
0000078¢C
00000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
4000087C
00000880
00000890
00000900
00000910
£0J00920
00000930
00000940

00000950

00000760
00000970
00000930
00000990
00001000
¢0001010
00001020
00001030
00001040
00001950
00001060
00001070
00001089
00001090
00001100
00001110
00001220
¢0001130
00001140
00001150
00001160
00001170
000021680
00001190
00001200

i L . -




o000

110

c

120

EQUIVALENCE (PDATA(1l), WE)
EQUIVALENCE (PDATA(2), RE)
EQUIVALENCE (PDATA(3), G)
EQUIVALENCE (PDATA(4), PRNTDT)
EQUIVALENCE (PDATA(S), PBUF(1))

DATA ESQ/.006694317778/
DATA RDTODG/57.29577951/
DATA TFRM0OD/0.0/
DATA TPRNT/0.0/

DATA INITSW/0/

DATA IFILE/20/

DATA PFILE/?7/

IF (IENDF.EQ.1) RETURN
IF (INITSW.EQ.0) GO TO 500
IF (T.LT.TTRJ-.0005) RETURN

DO 110 I1=1,3
YELOLD(I)=VEL(I)
CONTINUE

ALT=ALT+VEL(3)%DT

GR=-(32.0877057+.16935081%SINLT#SINLT+7.52810E-4%
X SINLT®#%G)¥(1.-(9.6227E-8 -6.4089E-10¥SINLT*SINLT )%
X ALT+6.8512E~15%ALT#ALT)

GN=1.63E-8%ALT*SINLT*COSLT

DVI3)==(VEL(L11#(W(2)+2 . #HE*COSLT)
X  =VEL(2)#W(1)+GR)I*DT+VEL(3)-VELOLD(3)

DV(2)==(VEL(3)I*W(1)-VEL(L)I*(W(3)
X +2.#WEXSINLT)+GM)*DT+VEL(2)-VELOLD(2)

OVI1)==({VEL(2)%{W(3)+2 . ¥KEXSINLT})
X =VEL{3)%(U(2)+2.%¥HEXCOSLT) )¥DT+VEL(1)-ELOLD(1}

OMPUTE ACTING FORCES IN NAVIGATION COOPDINATES (LOCAL VERTICAL)

00 120 I=1,3
FORS(I)=DV(I)/DT
CONTINUE

RM=RE%(1.-ESQ)/((1.-ESQ*SINLT*SINLT }#%1.5) + ALT
RP=RE/SGRT((1.~ESQSINLT#SINLT)) + ALT

W(1)=-VEL(2)/RM
WE2)=VEL(L)/RP
LAT=LAT-W(1)%DT
SINLT=SINCLAT)
COSLT=COS(LAT)
Wi3I=W(2I%SINLT/COSLT
WANDER = WAMNDER - W(3)#DT
SALF=SIN(WANDER)
CALF=COS(WANDER)
LON=LON+HR( 2 )%DT/COSLT
SINLN=SIN(LON)

1-13

00001210
00001220
00001230
00001240
000012590
00001260
00001270
00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001490
00001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001580
00001590
00001600
00001610
006001620
00001630
00001640
00001550
00001660
00001670
00001680
00001690
00001700
00001710
00001720
00001730
00001740
00001750
00001760
00001770
00001780
00001790
00001800



COSLN=COS( LON)

YDOT=-U(3)

YAH = YAW + YDOT*DT
c

C STCRE TRANSFORM OF QBI COMPUTED AT T-DT

c
QIBOLD(1)=QBI(1)
QIBOLD(2)=QBI(4)
QIBCLD(3)=QBI(7)
QIBOLD{4)=QBI(2)
QITOLD(5)=QBI(S)
QIBOLD(6)=QBI(8)
QIZOLD(7)=Q8I(3)
QRIBOLD(8)=G5I(6)
QIECLD(9)=QBI(9)

c

C STORE BODY RATES COMPUTED AT T-DT

c
00 130 I=1,3
WEOLD(I)I=WBI(TI)

130 CONTINUE

c

C GO COMPUTE INERTIAL TO BODY TRANSFORMATION (GBI)

c
G0 TO 800

200 CONTINUE

c

c

C  COMPUTE BODY RATES AND ACCELERATIONS IN BODY COORDINATES

c
CALL MXM(QBI,QIBOLD,MTEMP)

c
KB(1)=MTEMP(6)/DT
K3(2)=-MTEMP(3)/DT
W3(3)=MTEMP(2)/0T

c
CALL MXV(QBP,FORS,AB)

c
DO 220 I=1,3
WBDOT(I)=(WS(I)-KBOLD(I))/DT

220 CONTINUE

c

c
ITEMP(1)=LAT*RDTODG
ITEMP(2)=LON*RDTODG
ITEMP( 3)=WANDER¥RDTODG

c

£

C  OUTPUT AND PRINT CONTROL

c
IF (PRNTDT.GT.0) GO TO 960
IF (MODPDT.EQ.0) GO TO 999

c
IF (T.LT.TPRMOD-.0005) GO TO 999
TFRNT=TPRMOD+MODPDY

. GO TO 970

'c

960 CONTINUE
IF (T.LT.TPRNT-.0005) GO TO 999
TPRNT=TPRNT +PRNTDT

00001810
00001820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001940
00001950
00001960
00001970
00001580
00001990
00002009
00002010
00002020
00002030
€0002040
00002050
03002060
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
00002190
00002200
00002210
00002220
00002230
00002240
00002250
00032260
00002270
00902280
00002290
00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002380
00002360
00002400
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c
c
970 CONTINUE

IF (PRNTSK.LT.1.) GO TO 999
WRITE(OFILE»1200) AB,W8,ITEMP(L),ITEMP(2)ITEMP(3),ALTVEL,DV

c
WRITE(OFILE,1300)QBX
c
¢
999 CONTINUE
TTRJ=T+0T
RETURN
¢

C  INITIALIZATION BEGINS HERE
c

500 CCNTIRUE
RENIND IFILE
REWIND PFILE

501 READ (IFILE,1000) IX,DATA{IX)
IF (EOF(IFILE)) 502,501

502 CONTINUE

503 READ (PFILE,1Q08) IX,POATA(IX)
IF (EQF(PFILE)) 510,503

510 CONTINVE
REWIND XIFILE
REWIND PFILE

OFILESXFILE

LAT=ILAT/ROTODG

LON=ILON/ROTODG

IRYLON=LON

SINLT=SIN(LAT)

COSLT=COS( LAT)

SIHLN=SIN( LON)

COSLN=COS(LON)

ALTEIALY

RHZREW(Y. ~ESQ)IZC1), ~ESQUSINLTHSINLT Ju¥) 5) ¢ ALY
RAPSRE/SURT( (1, ~ESAUSINLTHSINLYY) o ALY
HDINGE={ TYAW-IMANDR }/ROTCOG
HANDERSIHANDR/RDTODG

SALFASIN(WANDER)

'CALPSCOS{HANDER)

DO 512 1I=1,3
VELLIIZXIVELLD)
¢ 512 CONTYINUE

PRTCH=IPYTCH/ROTODG
YAH=IVAR/RDTODG
ROLL=IROLL/RDYODS

FB0Ye0.0 -
yoov=0.0
RUOY=0.0

W1 )2-VELE2)/RH
WLZ)SVELL L I/RP

1-15

00002410

00002420

00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00002640
00002670
00002680
00002690
00002700
00002720
00002720
00002730
00002740
00002750
00002760
00002770

go002760

00002790
00002000
00002010
eooo0ceco
00002830
00002840
00002650
00002060
00002870
oo002680
00002890
00002900
00002910
06002920
00002930
6002940
00002950
00002960
00002970
00002980
60002990
00003000
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H(3)=W( 2 InSINLT/COSLT

3 b £ TGS T RRARATIG TS AARS)

00003010
¢ 00003020
C  COMPUTE INITIAL FORCE AB IN ENU FRAME 00003030
¢ 00003040
GR=-(32.0877057¢.16939081 4SINLT#SINLT+7,5281 0E -4 00003050
X SINLT#KGIN(1,-(9,6227E-8 ~6.4089E-10#SINLTHSINLT )% 00903060

X ALT46.8512E-15¥ALTHALT) 00003070
GN=1.63E-O¥ALT*SINLTHCOSLY 00023080
ABP(11=0.,0 00003090
ABP{2)3GN 00003100
ABP(3)=GR 00073110

¢ 00003120
C GO COMPUTE INITIAL INERTIAL TO BUDY MATRIX (GBI) 00003130
¢ 00003140
GO YO 800 00003150

600 CONTINUE 00003160
CALL MXV(GBP,ABP,AB) 00003170

c 000031680
C  COMPUTE INITIAL BODY RATE WRT INERTIAL AND TRANSFORM YO 300Y FRAME 00003190
c 00003200
UBF(1)3-COSLNWVEL(2)/RH 00003220

WBR(2 )=VEL(1)/(COSLT¥RP) + WE 00003220
HSF(313STNLNWVEL( 2 1/RM 00003230

CALL HXV(QBI,WBPsWB) 00003240

¢ 00003250
C  AOD INITIALIZATION TO PFILE 00003260
¢ 00003270
FDATAL1)=HE 00003280
PDATAL2)ERE 00003290
FOATA(Y)36 00003300
PDATAL4)=PRNTDT 80003310
#DAYA(LS)ZLAT 00003320
PDATA(6)3LON 00003330
PDATA( 7)WEMDER 00003340
PDATALB)TALY 00003350
POATAL91ZROLL 00003340
POATAL10 )2PITCH 00003370
POATACLY )RYAM 00003380
PDATAC12)2RDOY 00003390
PDATA(1313PDOT 00003400
POATAL14)EYNOT 00003510
PUATAL15 )5VEL(L) 00003420
POATAL16 )aVEL(2) 00003630
PDATALI?)SVEL(Y) 00003440
PDATALLBI=ABEY) 00003450
FDATALIOITABL D) 00003660
POATAL 20 15ABI 3) 00003470

I 00003480
KRITE(PPILE,2000) (X,PDATAC2).Z82,20) 00003490

¢ 00003500
¢ 00003510
€ INITIALYZATION GUTBUY AND PRINY CONTROL 00003520
¢ 00003530
WRIYEIOFILE, 1010 10T, PRNTSH,0UTSH, OFLLE ,MODPOY , PRNTDY, 00003540

% TLAT,ILON,ZALY, IVEL)SROLL ) IPLYCH, JYAK, IRANOR ,AB KB 000038550

¢ : 00003560
¢ . 00003670
INTTSHEL 00003580
TTRIZTHOT 00003590
REYUN 00003600

1-16




¢ 00003610
c 00003620
800 CONTINUE 00003630

¢ 00003640
C  COMPUTE EARTH TO PLATFORM TRANSFORMATION MATRIX (GPE) 00003650
¢ 00003660
QPE(1)=COSLN 00003670
GPE(2)20.0 00003680
QPE(3)=-SINLN 00003690
QPE(4)=-SINLT#SINLN 00003700
QPE(5)=COSLT 00003710

QPE(6 )=-SINLTHCOSLN 00003720

GPE( 7)SCCSLT¥SINLN 00003730
QPE(8)=SINLT 00003740
GPE(9)=COSLTHCOSLN 00003750

C  KRITE (OFILE,1300) QPE 00003760
c 00003770
C  COMPUTE PLATFORM YO BODY TRANSFORMATION MATRIX (QBP) 00003780
C  ONLY COMPUTED DURING INITIALIZATION OR WHEN YOOT IS NOT ZERO 00003790
c 00003800
IF (INITSW .EQ. 1) GO TO 805 00003010
QEX(2)20.0 00003020
QE(4)20.0 00003830
GEI(5)71.0 . 00003640
QEI(6)=0.0 00003850
QEI(8)20.0 00003860
QCP(3)=0.0 00003070
QcP(6)=0,0 00003680
GcP(71=0.0 00063890
QCP(6120.0 00003900
QcP(9):1.0 0000310

c 00003920
SP=8IH( PITCH) 00003930
CP=COS(PITCH) 00003940
SR=SINCROLL) 00003950
CR=COS( AOLL) 00003960
SPSRSPMSR 00003970
SPCRISPACR 00003900

G0 YO 610 _ ' 60003990
00004000

805 CONTIMUE - 00004010
IF (YOOT .EQ. 0.0) GO YO 815 : 0000402¢

c © 00004030
810 CONTINUE 00034040
SY=SIN(YAW) 0004050
CY=COB( YAW) - . 00000060

¢ ' ~ 00006070
. GBCt1)=SYNCR ' 00000000
QRCt2)=CYNCP 00006090
GIE(3)u8p 00004100

Q314 )=-5YNSPSR=CYMCR . 00006110
GOC(5)E-CYNSPSROSYHCR ' 00004120

GACA )SERVSR 00000130

G2C! 7)3-SYWPLRICYNSR 00004140
-G35(0)=-CYNIPLR-SYWSR 00004150

‘ GIC( 9IECPECR 00004160
6 WRITE (OFILE,1300) GBC 00004170
¢ 00004100
c 00009140
C  COMPUTE INERYIAL TO EARYH VRANSPORMATION MATRIX (GEX) 00008200

1-17
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c 00004210
815 CONTINUE 00004220
SHETISINIWEHT) 00004230
CHET=COS(KET) 00004240
QEI(Y)=CUET 00004250
QEL(3)=-SWET 00004260
GEI(7)=SHET 00004270
QEIL9I=CHET 00004280

c WRITE (OFILE,1309) QEI 00004290
c 00004300
C  COMPUTE NORTH POINTING TO WANDER PLATFORM MATRIX (QC™) 40004310
c 00004320
QCP(1)=CALF 00004330
QUPI2)=SALF 00004249
GZP(4)=-BALF 00004350
GCPtS)ISCALF 00004360

c WRITE (OFILE,1300) GCP 00004370
C . 00004330
C  COMPUTE INERTIAL TO BOCY TRANSFORMATION MATAIX (QdI) 00004390
c 000044060
CALL MXM(Q2C,QCP,Q8P) 000044)0

c WIITE (OFILE,1300) 08P 00004420
CALL MXMtLQAP,QPE.QTEMP) 00004430

¢ KIXTE tOFILE,1300) QTEMP 00004440
. CALL MXMIQTENP(QET QDY) 00004450

c WRITE (OFILEL1300) GBI 00004460
c 00004470
IF (INIYSW.EQ.1) GD TO 200 - 00004680

GO TO 600 00004490

C 03004590
c 00064510
1000 FORLAY (15,F20.10} - 00009520
1010 FORHAT (30H TRAJECYORY  IMITIALYIZATION 000045%0
%/3X4CH OT v 3N 516.8,3%,41- SEC, 00004540
RZIRVOH PRMTSH y ING6.8, 00004550
XAOHEH QUTSH L 3X.614.0, 000049560
/W, EH OFILE WX 16, 4 00004570
NARKEH HODPDY L IXN.G16.0, 00004500
N7, &H PANTDY 1 3X,616.8./77, 00004590

© O NZIXWA5H LATIDEGH v 3X,626.8, . 40004600
CXZLIEH LONLDEG) 1 316:616.8, 00024610

N IRAEH ALYIFY) P 3N6L6. 8y C000RA20

XZ3% ASH VELLFY/ZSEC) L 3X,3016.8477, 00004630
¥/3%,15H ROLLIDEGS? +G16.8, 00204340

X/3% 150 PYTCHIDEGSY  .6l6.5, 00004650
R/INASH YARIDEGS) 1616, 8, 000660

N/ L5H RANDERIDERSY  ,016.8, Qboous?p

. X/54, 154 ABCRY/SEC2Y  ,3616.8, 00004680
RZINHASH RIPADS/SEEY 4 3016.807/7) 00004690

1100 FOHNAT(2X,616.8) . 08044700
1200 FCRUATIOXC5H an TR) & ABLFT/SECYY 43016.8,/ 00604710
X X250 . WBLRAD/ZEC) 435616.8.7 - 00894720

X 6Xy 254 LATLDEGSY  ,Gla. 84/ 00004730

X X, 25U LONIDEGS)  4616.8,/ 00006740

X 6X, 054 ALF(DEGS)  1G16.8./7 - 08004750

. X 6N 2SH ALY(FY) 1816.8,/ 000013760
» X HX85H VELIFT/SEC) ,3516.847 ©00BAGTTO
X X, 251 OVIFY/SECY  ,3616.8.7) . 00004780

1300 PORMATCLILK,6H GOT  ,3516.8,724K3616.8,720%,36i6.8477) - 00094730
1310 FORHATUIOXK,6H GBIN ,3616.8,/265:3016.8./20%,3016.04/7) - ‘Yooosade
BHO . - 00004310
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c
C 05/03/70 DATE OF CURRENT MCDULE
c

C THE ENVIRONMENT MODULE IHPOSES VIERATIONAL DISPLACEMENTS UPON THE
C POSITION, ATTITUDE, AMD VELCCITY COAPGHENTS QF THE TRAJECTORY

SUSROUTINE ENV (T,IENOF,AB, WD,
X ABD, DB ,WBBDOT)
HREAL A
RZAL ABI3)
REAL ABB(3)
REAL ap
REAL B
REAL €
REAL CORFLI30)
REAL COEF2(30)
REAL COEF3(30)
REAL COEF4(30)
REAL COEFS{3M)
REAL COEF6(3d)
REAL COEF7(30)
REAL DATAL10S)
REAL DELAD(3)
REAL DELVEL3)
REAL GELKRR(D)
REAL  DELVAFLY)
PEAL DELWDLY)
REAL T
REAL &
REAL £)
REAL EYA
REAML F
REAL FA
REAL FY
REaL 6
REAL GA%
REAL  GAUSS
SEAL  GUSTHS)
REAL, #
REAL HOOPOY
‘REAL P
REAL PYY
#EaL Mg
. REEL P21
REAL P22
© REAL  PARHAPL Y0}
REAL  PaRBAI 3D
. REAL  PARMMDUI0N
FEAML  PBUFL)G)
KEEL FIATALLO)
‘REAL  PI
-HEAL FENTDY
REAL - GBD9)
pEal  QINCKGYI9)
REAL QPBESVIO)
REAL QUEHPIQ)
RTKL  QTQIN
REAL R
REAL RANDIG)
REAL RE-
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00000019
00010020
60000030
00000040
00000650
03000060
00000070
00000060
00000090
00000100
03000110
00000120
00000130
00000240
00000150
00000160
00000170
00000180
00000199
20600200
00000210
060060220
00000230
00000240
00000250
00000260
00000270
00000200
00000290
00000300
00006310
86000320
06060330
00000349
60090380
00000760
00030370
08000300
00000393
00060400

- 00000410

20400420
0000Be3L

00000440

60002480
60000460
03000470
G000048D
6890050
00090590
00069520

-g0sdasso

00030530

00000540

00000559
00000560

Lo

cU0b0580 -
otagohvo
0000500




&
{ &
&
E REAL S(6) 00000610
- REAL SA 00000620
: REAL SPAREL 00600630
: REAL T 00060640
: REAL TPRMOD 00000650
i REAL TPRNT 00000660
¥ REAL TEMP 00000670
4 REAL TENV 00000680
o REAL U 00000650
: REAL V 00000700
: RTAL WB(3) 00060710
. REAL WBB(3) 00000720
i, REAL WBBOLD(3) 00000730
A REAL WBBDGT(3) 00000740
CREAL ME 06000750
REAL WH 00000760
REAL N 00000770
REAL WO 00000780
REAL WR 00000790
REAL WTEMP(9) 00000800
REAL X1(5) 00000810
REAL X1PRV(30) 00000820
REAL X2(5) 00000830
_REAL  X2PRV(30) 00000840
REAL Y 00000850
" REAL 2 00000860
REAL ZETA 00000870
00000880
INTEGER IENOF 00000890
INTEGFR INITSW 00000900
INTEGER IX 00000910
INTEGER OUTSH 00000920
INTEGER IFILE 00000530
INTEGER PFILE © 00000940
INTEGER OFILE 00010950
00600960
EQUIVALENCE (POATA(1), K*) 00000970
EQUIVALENCE (RDATA(2), RE) 00000550
EQUIVALENCE (PDATA(3), G) 00000990
EGUIVALENCE (PDATA(4), PRNTDT) - 00002000 .
EGUIVALENCE (PDATA(5), PBUF(1)) © 000010L0
" 909e1020
~ EQULVALENCE (BATA(L), OT) 0002030
EQUIVALENCE  (DATA(Z), PRNTSM) .. 00001080
EQUIVALENCE 1DATA{3), OUTSW) © 00001050
EQUIVALENCE (DATAC4), XFILE) © 00001060 -
EQUIVALENCE (DATA(S), 3(1)) 00001070
EQUIVALENCE (DAYA(8), S(2)) . 00001080 -
EQUIVALENGE (DATA(7), S(3)) | 00961090
EQUIVALENCE (DATA(8), S(4)) 00001100
EQUIVALENCE (DATALS)» $(5)) 00001530
EQUIVALENGE (DATA(10), 8(6)) 00001120
EQUIVALENGE (DATA(11), PARMAP(1)) .. 00001130
'EGUIVALENCE (DATA(L2), PARMAP(2)) " 00001140
EQUIVALENGE (DATA(13): PARMAP(31) 00701150
EQUIVALENCE (DAYA(14), PARMAPL4)) 00001360 .0 .
EQUIVALENCE (DATA(15), PARMAP(S)) 00001370 ", -
EQUIVALENCE (DATAC16), PARMAR(6)) - 00001180
EQUIVALENCE (DAYA(17), PARMAR(7)) s 00061190
ZQUIVALENCE {DATA(18), PARMAP(8)) : : 00003200
- ,
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EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

- EQUIVALENCE

ERUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALEHCE

. EQUIVALENCE

EQUIVALENCE
EQUIVALENLE
EQUIVALENCE
EQUIVALENCE
EQUIYALENCE

- EQUIVALENCE

FQUIVALENGE
FUUIVALENCE
EGQUIVALENCE
EQUIVALENCE

. EQUIVALENGE
EGUIVALENCE

EQUAVALENCE
EQUIVALENCE
EQUIVALENCE

"EQUIVALENCE

BUUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
ECUIVALENCE
EQUIVALENCE

| CQUIVALENCE

EQUIVALENGE

(DATA(19),
(DATA(20),
(DATA(21),
(DATA(22),
(DATA(23),
(DATA(26),
(DATA(25},
{DATA(26),
(DATA(27),
(DATAI 28),
(DATA(29),
(DATAL30),
(DATA(31),
(DATA(32),
(DATA(33),
(DATAC34),
(DATA(35),
(DATA(36),
(DATA(37),
(DATA(38),
(DATA(39),
(DATAL40),
(DATALGL),
(DATA(42),
(DATALG3Y,
(DATA(44),
(DATAI45),
(DATA(G6),
(DATAC47),
(DATALG8),
(DATAL49),
(DATA(50),
(DATA(S1),
(DATA(S2),
(DATA(53),
(DATAL54),
(DATA(ES),
(DATA(56),
(DATA(57),
(DATA(SE
(DATA(59),
(DATA(60),
{DATAt61),
(DATA(62 ),
tDATALOY ),
(DATALE4)
(DATAL55),
(DATAL64),
LDATALS7),
(DATAL6B),
(DATALB9),
{DATAL70),
(DATAL 7L 1,
(DATAL 723,
LDATALTS),
(DATAL74),
(DATAL?75),
(BATA(78 )
{OATALTY),

LDAYAC78),

PATIMAP(9))

PARMAP(10))
PARMAR(11))
PARMAN(12))
PARMAP(Z31)
PARMAP(16))
PARMAP(15))
PARIAPI16))
PARMAPL17))
PARMAR(23 !}
PARHAP(19})
PARMAPIZ0))
PARMAP(21))
PARHAP(22))
PARMAP(23))
PARMAP(24))
PARMAP(25))
PARMAP(26))
PARMAPL27))
PARMAP(28))
PRRMAP(29))
PARMAP(30))
PARMWH( 1))

PARMUH( 2))

PARMIUHKL3))

PARMMH(G) )

PARMHH(3))

PARMKNLS ) )

PARMHH( 7))

PARMUH(B))

PARHWHE 9))

PARMKN(10))
PARMWH(11))
PARMWHEL2) )
PARMUNLL3))
PARMIMEL0))
PARMHM()5))
PARMIHIL6 )
PARHWHLLT))
PARMKN(18))
PARMHHI 19))
PARMINL20))
PARHWMC(21))
PAREMH(22))
PARMKRID3))
PARMWHIZGY)
PARMWNIR5))
PARBRHL 26 ))
FARMREHL 7))
PARRHH(261)
PARMI 22
PARMUHE 3333
PARHMOLL))

PARIIOL2) )

PARHROISY)

PARHAD(G))

PARHMES )

PAHIOLG))

PADHROL 73)

PASEOI8))

N

“

L
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00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00003300
00001310
00001320
00001330
00001340
00001350
06001360
00001370
000011380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
07001690
00001500
00001530
00001520
00001530
00001540
00001550
00001560
00001570
06001580
00001599
60001600
00001620
00001620
00001630
00001640
00003650

. 00001660
00001670
00003680
60051690
60001700
00003 7%¢
00001720

100001730
00001740
00001750
00003760
00001770
00001700
00091790
00001600
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"EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
ERUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
CQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(DATA(79),
(DATA(80),
(DATA(81),
(DATA(82),
(DATA(83),
(DATA(84),
(DATA(85),
(DATA(86),
(DATA(87),
(DATAL88),
(DATA(89),
(DATA(90),
(DATA(91),
(DATA(92),
(DATA(93),
(DATA(94),
(DATA(95),
(DATA(96),
(DATAL97),
(DATA(98),
(DATAL99),

(DATA(100), PARMWO(30))

PARMWO(9))

PARIWO(10))
PARMWO(11))
PARMWO{12)}
PARMKO(13))
PARMWO(14))
PARMWO(15)})
PARMHO(16))
PARMWO(17))
PARMKO(18))
PARMWO(19))
PARMKO(20))
PARMRO(21))
PARMWO(22))
PARMNO(23))
PARMKO(24))
PARMWO(25))
PARMNO{26))
PARMHO(27))
PARMKO(28))
PARMKHO(29))

(DATA(1C1 )}, MODFOT)
(DATA(202), VIBSW)
(DATA(103),GUSTLAY
(DATAC204},GUSTLO)
{DATA(105),GUSTNR)

DATA
DATA
DATA
DATA
DATA
DATA
DAYA

BELWBP/3%0,/

DELVBR/3%0Q./
P1/3.1415926535097/
GSBPRV/1.04340.0,1.0,34#0.0,1.0/7
RAHD/Z6%0 .0/

TPRN0D/0.0/

TPRNT/0,0/

DATA INITSW/0/
OATA INY 70/
DATA IN2 /0/
OATA XFILE/30/
DATA PRILEZYW/

IF (XENDF.EQ.1) RETURN

IF (XNITSW.£Q.0) GO TO 500

IF (T.LT.TENV=,0005) RETURN
100 CONTINUE

IF VIBRATION SWITCH I3 ZERO BYPASS VIBHAT&ON COMPUTATION
ARD ADD ZERO RATE AND ACCELATION

_IF (VIBSH.LT.1) 6O TO 949

THE FOLLOWING GENERATES SEQUENCES DF RANUOH NUMBERS
X{VIBRATIONS) CORRESPONDING TO DESIGNED PSO'Y

00 940 Jud,6.1
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00001810
90001620
00001830
00001840
00001850
00002860
00001870
00001830
00001890
00001300
00002920
00001920
00001930
00001940
00001950
00001960
00001970
00001580
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002000
06002090
00002100
00002110
00002120
00002130
00002340
00002150
00002160
00002170
00002180
00002190
00002200
00002210

- 00002220
00002230 .
00002240
00002250
00002260
00002270
00002260
00002290
00002300
00002310
00000320
00002330
00002340
00002350
00002362
00002570
00002300
00002390
00002460
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7
!
3 Y=0.0 _ 00002410
L N=S(J) 00002420
3 DO 930 I=1,N,1 00002430
: c 00002440
3 ETA=GAUSS (0.0,1.0) 00002450
£ ZETA=GAUSS (0.0,1.0) 00002460
: c 00002470
; K=5%(J-1) +I 00002480
¥ c 00002490
; c . : 00002500
: X1(I)=COEF6(K)#XIPRV(K) + COEF4(K)#X2ZPRVIK) ¢ 00002510
¥ XCOEF2(K)*ETA + COEF1(K)¥ZETA 00002520
5 X2(I)=COEF7(KJ#X1PRV(K) + COEF5(K}#X2PRV(K) + 00002530
i XCOEF3(K )J*ETA 00002540
; IF(IN2.NE.O) GOTO 925 00062550
: Y=Y+X1(1)/DT 00002560
; GOTO 926 00002570
H 925 CONTINUE : 00002580
E Y=Y+(X1(I)=X1PRV(K))/DT 00002590
& 926  CONTINUE 00002600
¥ XIFRV(K)=X1(I) 00002610
¥ X2PRV(K)3X2(1) 00002620
i c 00002630
: 930 CONTINUE 00002640
s RAMD(J)=Y 00002650
L 940 CONTINUE 00002660
¢ c 00002670
b IN2=1 . 00002680
¥ o 00002650
i C  VIBRATION GENERATOR COMPLETE 00002700
% c 00002710
P C  COMPUTE ENVIRONMENT OUTRUT 00002720
i c 00002730
i 00 950 I=1,3 00002740
A K=X+3 00002750
k HBBOLD( X)=WBB(T) 00002760
5 DELVB(I)SRAND(T) 00002770
p DELAB( X )=(DELVB(I)=DELVBP(I))/OT 00002780
] DELVBP(I)=DELVB(I) 00002790
b DELWB( X )SRANDIK ) 00002800
! 950 CONTINUE 00002810
# = 000020620
: WBB(1)=KB{1)4DELKB( ) 00002830
WDB(2)=HB(2)+DELKBLL) 00002040
WBB(3)=WB( 3)4DELUBI 2) 00002850
€ COMPUTE THE CHANGE IN BODY ATTITUDE DUE TO VIBRATION 00002860
QBBCHGL 1 )=Y. 00002070
, GBOCHG( 2)=( DELWB( 2) ¢DELWBP(2) )/, 4DT 00002880
QBBCHG( 3)2-{DELKD( 1 +DELKBP(1))/2, ¥DT 00002890
QDBCHGE G )= CDELWB( 2 )+DELKBPL 23 )/2 ., #DT 00002900
QBBCHG!5)31, 00002910
QDBCHG( 6 )= (DELWD( 3)4DELWBR(3))/2, DY 00002920
; QDBCHG( 7)=(DELWB(1 )4DELWDP(2))/8. . ¥DT 00002930
, QBBCHG(8)=-(DELWBL 3)+DELKBRAL 3))/2. 40T 00002940
4 QBBCHG(9)21, 00002950
; . CALL MXM{GQBBCHG,RBBPRV,QBB) 00002960
: . DELMBP( L )SDELKB( L) . 00002970
4 DELUBP( 2 )=DELWBL2) 00002980
ﬁ DELKBI( 3)2NELKBL 3) 00002990
€ ORTHONORMALIZE THE ATTITUDE MATRIX 00003000
1]
N 1-23
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v
S % CALL MTXM{QPB,QBB,QTqQ) 00003010
; & D0 952 14=1,9 00003020
TR 5 QTQII4)=-,5¥QTQ(14) 00003030
v 952  CONTINUE 00003040
! QTa(1l)=1,5+GTQ(1) . 00003050
i QTQ(§3=1.5+GTQ(S5) 00003060
QTQ(9)=1.5+GQT]I9) 80003070
CALL MXM(GEB,RTQ,QTEMP) 06003080
DO 953 I5=1,9 00003090
QEB(15)=QTEMP(I5) 00003100
953  CONTINUE 00003110
4y € END ORTHONORMALIZATION 00003120
« € CALCULATE ROTATED ACCELERATION 00003130
CALL MXV(QBB,AB,ABB) 00003140
AR DO 954 1=1,3 00003150
ik KEBDUT(I)=(WBB(X)-KBBOLD(I) )/0T 00003160
' 954 CUNTINUE 00003170
% , DO 955 I=1,9 00003180
. GBEPRV(I)=QBB(I) 00003190
955  CONTINUE 00003200
ARB(1)=ABB( 1)+DELABL 3)%6 00003210
ABB(2)=ABB(2)+DELAB(2)%G 00003220
ABB(3)=ABB( 3)+DELABI 1)#6 00003230
GOTO 56 00003240
- : 949 CONTINUE 00003250
.. 00 957 1=1,3 00003260
% ) WRDOLD(T)=WBB(X) 00003270
: WBB(I1=HBIT) 00003280
ABB(I)=AB(I) 00003290
KESDOT(X)S(KBB( T )-4BBOLRIY ) }/0T 00003300
3 957  CONTINUE 00003310
956  CONTINUE 00003320
. c 00003330
. 3 C  OUTPUT AND PRINT CONTROL 00003340
| ¢ 00003350
S IF (PRNTOY.GT.0) GO TO 960 00003360
A IF (MODPOT.EQ.0) GO TO 999 00003370
SR | - s 00003380
i IF (T.LT.TPRMOD~,0005) GO TO 999 00003390
TRRMOD=TPRMOD+MODPDT 00003400
' GO TO 970 00003420
; ¢ 00003420
| 950 CONTINUE 00003430
IF (T.LT.TPRNT=.0005) GO TG 999 00003440
i TPRNT=TPRNTPRNTOT : 000! 450
! ¢ 0000.460
S 970 CONTINUE 00003470
, IF (PRNTSW.LT.1) GO TO 99¢ 00003480
c 00003450
WRITE(OFILE,1200) AB,WD,ABD,HBB/KBBDOT 00003500
c 00003510
¢ 00003520
% : c 00603530
b % 999 CONTINUE 00003540
: TENVST+DT 00003550
\ RETURN 00003560
.c 00003570
C  ENVIRONMENT INIVIALIZATION BEGINS HERE 00002580
A ¢ 00003590
: 500 CONTINUE 00003500
; {

] . % . 1"' 24
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!
i
¢ REWIND IFILE 00003610
o REWIND PFILE ' 00003620
b 501 READ (IFILE,1000) IX,DATA(IX) 00003630
i IF (EOF(IFILE)) 502,501 60003640
ot 502 CONTINUE 00003650
; 503 READ (PFILE,1000) IX,PDATA(IX) 00003660
A IF (EOF(PFILE)) 510,503 00003670
: 510 CONTINUE 00003680
: REWIND IFILE 00003690
3 REWIND PFILE : 00003700
' ¢ 00003710
OFILE=XFILE 00003720
¢ 00003730
c 00003740
C THE FOLLOWING GENERATES INITIAL VALUES FOR RANDOM NUMBERS 00003750
C HAVING SPECIFIED TURBULENCE PSD'S 90003760
c 00003770
C GUST IS IN UNITS OF FT/SEC AND REFRESENTS VARIANCE OF WIND VELOCITY 00003780
GUST(1)=GUSTNR 00003790
GUST(2)=GUSTLA 00003000
GUST(3)=6USTLO 00003610
BUST(4)=GUSTNR 00003820
GUST(5)=GUSTLA 00003830
GUST(6)=6USTLA 00003840
c : 00003850
L=1 00003360
c 00003870
00 600 J=1,6)1 - 00003880
N=5(J) 00003890
, IF (N.EQ.0) GO TO 600 00003900
D0 605 1=1,N)d 00003910
Ke5#(J-1)41 00003920
c 00003930
ETASGAUSS (0.0,1.0) 00003940
" ZETA=GAUSS (0.0,1.0) . 00003950
c 00003960
AP=PARMAPIK ) , 00003970
WH=PARMKHIK) 000039380
HO=PARMRO(K ) 00003590
¢ 00004000
APSGUST(J)  %ZMPINAP 00004010
AzKH/WO 00004020
SASANMD 00004030
TEMPSSQRT( 2-(1=SA/2 )#w2) 00004040
KHSHOMSAQRT(TEMP) - 00004050
E3SORT((1-(HO/KNI#HE)/2) 00004060
FIAPH(1-(1-20ENN2)N42) 000040790
. R1PRV(K)=0, 00004030
X2PRV(K)=0. 00004090
HR=KNMBQRY (1 -ENH2) 00004100
ZEEWKN 00004110
ELIEXP( ~2%2Z¥0T) - 00004120
C2ASIN(E) 00004130
¢ 00004140
Uz 1=E1 120G HZHURNN )4 00004150
, KUELW(ZHCOS( 2WNRNDT JoURUSINC QUKRNDT ) ) J/CGHIRNWHE YU (WRNH2) ) 00004160
) ReE/(QUUNNKRUN2 ) 00004170
c 00004180
RE(1-EL)/( { GUENKRWHZ ) /KN )= 00004190
XCEL#(ZHCOSL 2UKRNDT 420G ) =URANSING 2HURNDT42UC ) ) )/ (4NURNE ) 00004200
‘ +
4
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X+ (ZHCOS(2#C ) -WRHSIN(2#C ) )/ ( GRHR¥¥2 ) . 00004210

¢ ' 40004220
VE(EL=1)¥SIN(C )/ GHENURNN2 )~ 00004230
XUELX(ZHSIN( 2#HR¥OT +C ) +HRHCOS{ 2¥HR¥DTHC) ) ) /( 4¥KNWKRIN2 ) 00004240
X+CRRHCOS(C )+ZHSINIC) )/ ( GHRNRURN¥2 ) 00004250
¢ 00004260
B=SORT(ABS(U-(V¥#2)/R ) J4SQRT(F )uuNwx2 00004270
H=( V/SQRT(R ) JMSQRT( F INMNANN 00004260
PS(SQRT(R ) ISQRT(F JMMINK#2 : 00004250
¢ ‘ 00004300
P122( SINCHRHDT JXEXP(~Z¥DT) ) /WR 00004310
P222(COS(HR¥DT )=( Z/HR )MSINCURNDT ) JWEXP( ~ZHDT} 00004320
P11=2¥25P12+P22 00004330
P21=(-KNuw2 P12 00004340
c 00004350
COEF1(K)=B 00004360
COEF2(K)=H : 00004370
COEF3(K)=p 00004380
COEF4(K)=P12 00004390
COEF5(K)=p22 00004400
COEF6(K)=P11 00004410
COEF7(K)=P21 00004420
¢ 00004430
605 CONTINUE 00004440
600 CONTINUE 00004450
¢ 000064460
C  PSD'S COEF PARAMETERS COMPUTED FOR A SET OF AMPLITUDE, 00004470
C  HALF-WIDTH, RESONANT FREQUENCY AND GUST 00004480
c 00004490
00 610 11,3 00004500
WEB(T)=KB(I) 00004510
AEB(1)=AB(I) 00094520
HBEDOT(1)=0.0 00004530
610 CONTINUE 00004540
¢ 00004550
C  INITIALIZATION OUTPUT AND PRINT CONTROL 00004560
¢ 00064570
NRITE(OFILE1010)DT, PRNYSW,0UTSW, OFILE  PRNTOT, MODPOT  VIBSK 00004580
c 00004590
700 CONTINUE 00004600
N=S(1) 00004610
WRITE(OFILE,1020) N ' 00004620
Jzl 00004630
G0 TO 750 00004660
701 CONTINUE \ 00004650
Nas(2) 00004660
WRITE(OFILE,1021) N 00004670
. =2 00004680
G0 TO 750 00004690
702 CONTINUE 00004700
NaS(3) 00004710
WRITE(OFILE,1022) N 00004720
Js3 00004730
G0 TO 750 00004740
703 CONTINUE 00004750
] N3S(4) 00004760
. WRITE(OFILE,1023) N 00004770
J34 , 00004780
GO 10 750 00004790
706 CONTINUE 00004800

1
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!
N=§(5) : 00004810
WRITE(OFILE,1024) N 00004820
428 00004830
GO0 TO 750 00004840
705 CONTINUE 00004850
N=8(6) 00004860
WRITE(OFILE,1025) N 00004870
J=é 00004880
GO TO 750 00004890
706 CONTINUE 00004900
-WRITE(OFILE,1026) 00004910
c 00004920
INITSW=]1 00004930
TENV=2T+0T 00004940
RETURN 00004950
c 00004960
c 00004970
750 CONTINUE 00004980
IF (N.EQ.O0) GO TO 752 00004990
DO 751 I=1,N,] 00005000
KeEx(J=1)+1 00005010
WRITE(OFILE, 1030 JPARMAF ), PARMWH(K ), PARNKO(K) 00005020
751 CONTINUE 00005030
752 GO TO (701,702:703:704,705,706)yd 00005040
c 00005350
c 00005060
1000 FORMAT (I5.F20.10) 00005070
1010 FORMAT(//»30H ENVIRONMENT INITIALIZATION 00005080
X/3X,6H DT 13%,516.8,3X,4H SEC, 00005090
X/3%, 8% FRNTSW ,3X,616.8, 00005100
X/34,8H CUTSH 3X,616,8, 00005110
X/3X8H OFILE »3X,X15, 00005120
R/3L,8H PRNTDT ,3X,G16.8, 00005130
X/3X,8H MODPDT +3X,G16.8» 00005140
R/73%,6R VIBSH 3X4616.8,/7) 00005150
C 00005160
1020 FORMAT(3X,32H VIBRATION GEMNERATOR PARAMETERS ,//, 00005170
X 3X+20H VERTICAL LOAD 214X, GH AP ,8X)GH RH »6X)4H WO , 00005180
X /6%y 16, 7H PEAKS ) 00005190
‘1021 FORMAT(/3%,20H LATERAL LOAD ’ 00005200
X /6X116,7TH PEAKS ) 00005210
1022 FORMAT(/3X,20H LONGITUDINAL LOAD 00005220
X 76X,I6,7H PEAKS ) 00005230
1023 FORMAT(/3X,20H PITCH RATE ' 00005240
X 26Xy1047H PEAKS ) 00005250
1024 FORMAT(/3X,20H YAW RATE PAD ’ 00005260
X /76X,14,7H PEAKS ) 00005270
, 1025 FORMAT(/3X,00i ROLL RAVE PSD ' 00005280
X 76%,14,7H PEAKS ) 00005290
1026 FORMAT(//) 00005300
c 00005310
1030 FORMAT(27X,G16.8,5%,616,8,7X,6146.8) 00005320
1100 FORMAT(1M+,8X%,016.8) 00005330
1200 FCRMAT(6X,25H u# ENV #w  AB(FT/9EC2) ,3G616.8,/ 00005340
X 6X125H WB(RAD/SEC) 13616.6,7 00005350
. X 6X1254 ABD(PT/SEC2) 13616.8,7 00005360
' X 6% 254 WDB(RAD/SEC) +3516.8,7 00005370
X 6Xy25H WBBOOT(R/82) +3616.8,//) 00005360
c 00005390
c 00005400
|
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1300 FORMAT(6X,6H TEMP , 3G16.8+/12X,3616.8,/12X,3616.8,//)
1400 FORMAT(3X,3F16.8,/)
1410 FORMAT(3X17F9.6,/)

END
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. c " 00000020
C 03/10/78 DAYE OF CURRENT MODULE 00000020
c 00000030
C THE ACCELEROMETER MODULE SIMULATES A PENDULOUS SINGLE DEGREE OF 00000040
C FREEDOM (SDF) FLOATED ACCELEROMETER. - 00060050
: c 00000060
i SUBROUTINE ACCEL(T,IENDF,ABS,KBB,KDOY, 00000070
¢ X ov) 00000080
3 c 00000090
: REAL ABA(3) 00000100
: REAL ABB(3) , 00000110
] REAL ABC(3) 00000120
g REAL ABIAS(3) 00000130
3 REAL AQUANT 00000140
3 REAL A2D 00600150
% REAL BIA 00000160
: REAL BIAS(3) 00000170
3 REAL BIASA(D) 00000180
; REAL BIASV(3) 00000190
: REAL CO 00000200
L REAL CROSSL(3) 00000210
: REAL CROSS2(3) 00000220
3 REAL DATA(97) 00000230
5 REAL DELI 00000240
g REAL DEN 00600250
2 REAL DT 00000260
4 REAL QTHETI(3} 00000270
i REAL DTI : 00000280
3 REAL OV(3) ‘ 00000290
¢ REAL EX 00000300
4 REAL G 00000310
. REAL GAUSS 00000320
3 REAL NT 00000330
3 REAL X 00000340
: REAL LAT 00000350
Eos REAL K : 00000360
3 REAL KO(3) 00000370
% REAL KP(3) 00000380
v REAL KIX(3) 00000350
? REAL KPP(3) 00000600
£ REAL KIO(3) 00000420
£ REAL KOP(3) 00000420
N REAL KIP(3) 00000430
. REAL MODPDY 00000440
3 REAL MRC 00000450
a REAL M) 00000460
9 REAL M2 ' 00000470
; . REAL ORDER 00000480
) REAL PBUF(16) 00000490
REAL PDATA(20) 00000500
3 REAL PRNTOT 00000510
3 REAL QBAX(9) 00000520
i REAL GIAY(9) 00000530
3 _REAL QDAZ(9) 00000540
. REAL QUANT 00300550
- . REAL RE 00000550
5 2 . REAL RX(3) 00900570
5 4 REAL RYt3) 00000530
3 REAL RZ(3) ' 00000590
REAL SFHO(3) 000000600

|
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l
REAL SFM1(3) 00000610
REAL SFPO(3) 00000620
REAL SFP1(3) 00000630
REAL SMO(3) 00000640
REAL SM1(3) 00000650
REAL SPO(3) . 00000660
REAL SPL(3) . 00000670
REAL SPARE1 00000680
REAL SPAREZ 00000690
CREAL T 90000700
REAL TACC 00000710
REAL TOTHET 00000720
REAL THDOT(3) 00000730
REAL THETA(3) 00000740
REAL THHN 00000750
REAL TPRMOD 00000760
REAL TFRNT ‘ 00000770
REAL TT 00000780
REAL TTHET(3) 00000790
REAL WBA(3) 00000800
REAL WBB(3) 00000810
REAL WDOT(3) 00000820
REAL WIOTAL3) 00000830
REAL HE 00000840
c 00000650
INTEGER IENDF 00000660
INTEGER INITSHW 00000870
INTEGER IFILE 00000880
INTEGER OFILE 00000890
INTEGER OUTSH 00000900
INTEGER PFILE 00000910
¢ 00000920
EQUIVALENCE (DATA(1), DT) 00000930
EQUIVALENCE (DATA(2), PRNTSW) 00000940
EQUIVALENCE (DATA(3), OUTSW) 00000950
EQUIVALENCE (DATA(4}, XFILE) 00002960
EQUIVALENCE (DATA(5), SPAREl) 00000970
EGUIVALENCE (DATA{6), SPARE2) 00000980
EQUIVALENCE (DATA(7), CO) 00000990
EQUIVALENGE (DATAt13),GBAX(1)) 00001000
EQUIVALENCE (DATA(22))QBAY(1)) 00001010
EQUIVALENCE (DATAf31),GRAZ(1}) 00001020
EGUIVALENCE (DATA(403,MRC) 00001030
EQUIVALENCE (DATA(42),QUANT) 00001040
EQUIVALENCE (DATA(43),BXAS(1)) 00001050
EQUIVALENCE (DATAL46).K) 00001060
EQUIVALENCE (DATA(47),1) 00001070
. EQUIVALENCE (DATA(45),DELY) 00001000
EGUIVALENCE (DATA(51),K0(1)) 00001090
EGQUIVALENCE (DATA{54),KP(1)) . 00002100
EQUIVALENCE (DATA{57)KXI(2)) 00001110
EQUIVALENCE (ULATAL60),KPP(1)) 00001120
EQUIVALENCE (DATA(63),KX0(1)) 00002130
EQUIVALENCE (DATA(66),KIP{1)) 00031140
EQUXVALENCE (DATA(69),KOP(1)) 00001150
. EQUIVALENCE (DATA(72),BIASVI1)) 00001160
’ -EQUIVALENCE (DATAL75),SFPO(1)) 00001179
EGUIVALENCE (DATA(78),SFMO(1)) 00001180
EGUIVALENCE (DATALS81),HODPDT) 00001190
EQUIVALENGE (DATALS2),0RDER) 00001200

|
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2 i EQUIVALENCE (DATA(83),SFP1(1)) 00061210
3 : EQUIVALENCE (DATA(86),SFH1(1)) 00001220
E } EQUIVALENCE (DATA(89),RX(1)) 00001230
¥ b EQUIVALENCE (DATA(92),RY(1)) 00001240
b 1 EQUIVALENCE (DATA(95),RZ(1)) 00001250
k- ) ] 00001260
3 I ‘ EQUIVALENCE {PDATA(1), WE) 00001270
™ 3 EGUIVALENCE (PDATA(2}, RE) 00001280
k. EGUIVALENCE (PDATA(3}, G) 00001250
8 EQUIVALENCE (PDATA(4), PRNTDT) 00001300
g EQUIVALENCE (PDATA(5), PBUF(1)) 00001310
" ¢ 00001320
. DATA ABIAS /3%0./ 00001330
, DATA AM /0.7 00001340
f DATA THDOT/3%0./ 00001350
: DATA THETA/3%0./ 00001360
; : DATA TERMGD/0.0/ 00001370
, DATA TPRNT/0.0/ 00001380
k DATA TTHET/3%0./ 00001390
¢ DATA INITSH/0/ 00001600
v DATA IFILE/50/ 00001410
: DATA ITHET/0/ 00001420
: DATA IX/3/ 00001430
DATA K10/0/ 00001440
DATA K11/0/ 00001450
DATA K12/0/ 00001460
DATA PFILE/7/ 00001470
c 00001430
IF (YENDF,EQ.1) RETURN 00001490
IF (INITSH.EQ.0) GO TO 500 00001500
g IF (T.LT.TACG-,0001) RETURN 00001510
c 00001520
K12=K1041 00001530
00 400 Ils1, 3 00001540
. IF (X1.6T.1) GOTO 110 00001550
c 00001560
© TRANSFORM FROM BODY TO ACCELEROMETER COORDINATES(FROM XYZ YO 10P) 00001570
c ‘ 00001580
C TRANSFORM X ACCELEROMETER 00003590
c CALCULATE LEVER ARM EPFECT 00001600
c 00001610
CROSS1(1)=WBH( 2 JRXE 3)-KEB( 3 IKAX(2) 000014620
CROS31( 2)3HDDE 3IRNEL)KEBI1INRK(S) 00001639
CROBSLL 3)ZHBDI L IWRK( 2 1-KEB( R)IWRXLL) 00001640
CROSS2(1)=H0B( 2 )CROSS1( 3)-HBR( 3)CROSHL(2) 00001850
CROSS2(2)tHBBE 3)I¥CROSII(1)-WBR( L INEROSS1L 3) 00001660
CRO3S2(3)=MEB( 1 JUCROSSL( 2 3-HIBL 2 )SLROSSII L) 00001670
\ CRESSLE 1 IEUDOYT( 2 JARX( 3)-HIOY( 3)nRXL2) 00001680
CROSSA 2)2-KDOT( LIWRX( 3)+HI0TI3IXRR(1) 00001690
CROSSL( 3)=WIOY( 1IURX( 2 J=ROOT( 2 )UAN(L ) 00001706
¢ 00001710
DO 105 1201,3 00001720
ABCC12)=4BB( Y214CRN9S2( X2 14CROS51(12) 00001730
105  COMTINUE 00001740
c 00001750
\ CALL HXV(QDAX,ABC.ABA) . 00001760
. CALL MXVIGDAX,HED.WBAY 00001770
CALL HXV(QDAX,KOOY,WDOTA) 00001700
GO0 130 00001790
¢ 00001000

. t
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110
c

IF(I1.GT.2) GOTO 120

C TRANSFCRM Y ACCELEROMETER

c
c

115

c
c
c
c
120

125

130
976

c
138

c

CALCULATE LEVER ARM EFFECT

CROSS1(1)=KBB(2)%RY(3)-KBBI3)#*RY(2)
CROSS1(2)=-KBB(1)#RY(3)+KBBI I IRY(])
CROSSL(3)sHBBILI*RY{2)-WEE(2)%RY(1}
CROSS2(1)=1BB(2)InCROSSLI(3)-K=B(3)uCROSSL(2)
CROSS2(Z)=KEB(3)#CRISSL(1)-kOBI1 ICROSSI(S)
CRO3S2(3)=1BB(1)%CROSSI(Z)-HOB( 2 )#CROSSI(Y)
CROSS51(1)=KDOT(2)J¥RY(3)-LDOT(3)%RY(2)
CROSS1(2)=-HIOTI 1 IRY( 3)+HCOTIIINRY(1)
CROSS1(3)=HDOT(1)¥RY(2)-KOQT(2)4RY(1)

00 115 1231,3
ABCII2)=ABB(I2)+CRO5S2(T2)4CROSS1(I2}
CONTINUE

CALL MXV(G3AY,AEC,ABA)

CALL MXV(QBAY,HED,HBA)

CALL MXV(QDAY KDOY,HO0TA )

G4TO 130

TRANSFORM & ACCELERCMETER

CALCULATE LEVER ARM EFFECT

CROSSYI(1)=KBB(2IWR2( I )I-HBB(3INRZL 2)
CROSSI(2)=-heBI L )I*RZI ) +LDB(BINRZL]Y)
CROSZ1(3)=KEBIYINRZI2)-WEI(2IMRE(])
CROSS2(1)=HEDI2)INCROSSI( X )-HIBT 3 I¥CRASSIC2)
CAOSEA(2)=HEB( I I*CROSSII 1 )-WEBI L IMCROSS5L I)
CRISS2(3)=HBG( 1 )1xCROSSM 2)-kDB(2)¥CROSSI(Y)
CROSS1(1)=K0OT( 2 )uR2( 31=KDOT( 3 MR2(E)
CROSS1(2)=-KDOTLY ISRZII)+RI0VI 3)RZ(])
CRO5S1(3)=LDOTIL)IRI(2)-HDOT(2 IRE(L)

00 125 12=1,3%
ABC(ID)=ABBIT2)¢CROSS2(12)+CRO3SL(X2)
CONTINUE

CALL HXVLGDAZ,ANC,ADA)
CALL HXVIGDRAZ, KB IKIA)
CALL HAVIGQDAZ,HDOY,KO0TA)

CONTINUE
ERINYT 904,CROS552,CROSSL
FOARHAY (1X,3E15.7)

IF (K10.NE,1) GOTO 135
THETA{ IL)aHRC/KEABALL )
KO0YA{2)20.00

CONTIRVE
IF (H11.EQ.0) GOTO 138
BX2DYASA(XY)

:g CALCULATE BXPONENTIALLY CURRELATED RANDOM BIAS

ABI&S(I!)“ABIAS!IRIHESOGAUSSIAH-OSI
B2ASBIAS(II HABIASIIL)
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00001810
00901820
00001830
00001840
00001850
00001860
00001870
00001880
00001890
00001900
00001910
00001920
00001930
00001640
00001950
00001960
00001970
00001980
00001990
00002000
00008010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
80002090
00002100
60002119
000028120
00002130
00002100
00002150

- 00002160
- 00002170

40002180
00002192
00002200

00002210

00002220
000022%0
00002240
00008250
00002060
00002270

- 00002242

00002290
00302300

OODOﬁSID .

00002320

QR002330

00002349
00002350
§0002360
gugoR30
00002580
00002350
$0002400
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138 BIA=BIAS(IL)
139 CONTINUE

c
C CALCULATE THETA

DENSKeDELI#(HBAL 3IWUBAL3)-WBAL 1 J¥KHBATL ) ) +ABACTINMRC
Hl = HRC#{ABA(1)~BJA)+DELIMKBA(3 JMUBA(L)-IHHDOTAL2)

c
C I ACCELERATION AND ACGELERATIONS2 TERHS ARE 26RO, GRANCH ARCUHD
H2=0.0
IF (K12.ME.1) GOYO 850
M2 = MRC#(-KP(I1I®ADA(3)=KOLT INABA(R)
X <KFP(11ABA(3)WABA(31-KIT( 11 )WABAC 1 )#ABAL1 1-KIP( X1 )WABAC1)
X #ABAL3}-KIO(I1)WABA(L JWABAL2)-KOP( L1 )WABALZ JWABAL3))
850 CCNTINUE
c

IF {NORDER.NE.O) GOTO 700
C PERPORIMANCE (IODEL

THHZ (ML M2 )/DEN
GOTO 800
c
700 IF (NOSDER.ME.1) GOTO 750
C FIRST CRDER DIFFERERTIAL EQUATIOWMODEL
c
YH&uTRETAt11i‘UY'(-DE”‘TNETA(II)O"XONZ)/CO
GOYQ 800

<

150 IF (NORDER.NE.2) GOYO 2000

¢ $ECGND GROLR DEIFFEQUNTIAL EQUATIOMHODEL

<
TN THRYALIL 1sDTSTHOOVI XYY
?NHQY!!1l§1M007(21)6(~€0ﬂfN301!!li-ﬂﬁ&lfﬁﬁfll!330“10";)'073

8O0 CONTENUS
¢
¢ CALCULAYE SUANTIZED GUTRUT

TYTHETCAR I THM T THEY{ R1)
S XF CYTHEY(ELDLLY.0. 0 GOYO 340
Yl=590(1l"1.0591(Ill"ﬂhﬂhlﬂﬂc
GOTQ 145
160 . TIEGROLYN Ded oA L1 IS THNARAIRE
145 LTHEVSTURETIIL IZAQUANT/ATL
YIRETHRY
T?ﬁE?i111‘7?&E7(31)~Tfﬁil!ih0&ﬁf
THETALTA)THN
,C IRTETRATE GV
EV(ll)-DVl!iiO!Y'&QUiNTIHRC'KVQY
¢

€ PAINT 151.THN,THOOTIIX1.ITHEY, 11&6!!x;!o&ﬂi&!’.ualtl).tﬁttl{i;i
153 PCRUAY {1%)2E15.0,210/14E1S, )
&30 - ECNTINGE

¢

€ SUTPUT A% PRIKT CONTROL

c .

L. IP (BRHTOT.G.O) GO YO %0

3¢ (MOUPDT.EQ.O} GO YO 990
1P (T.LY.TPENGD-.0005) GO VD 999

lf33_

00002410
00002420
00002430
00002440
00002450
00002460
00002670
00002460
00002490
00602500
00002510
00002520
00002530

. 00002540

600025590
00002560
00002570
20002500
00002550
£0002690
000026168
0000lea0
00082630
00002640
00002650
00002660
00002670
00002680
00002690
08002700

- 00002210
00002720

00002730

-godaLTan
- 00002750
_0p0QRTH0

0pdARINe

oanaLiad -
060027%0
[ L

00902814
outon4ee

. 0tonR&0

802023840
20802650

06002650
S00528%0
. RODABEY

60095890

. 009O2HD

03593910
0307290
00402930
06008340
oobezysy
Lo 4]
GOO02970
coo0esen

- 50002990

60003000
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TPRMOD=TPRMOD +MODPDT
GO YO 970
c
960 CCNTINUE
IF (T.LT,.TPRNT-.0005) GO TO 999
TPRNTSTERNT+PRNTOT
c
970 CONTINUE
IF (PRNTSW,LT.1.) GO TO 999
WRITE(QFILE,1200) OV
999 CONTINUE
TACC=T+DY
RETURN
c
c

2000  KRITE (QFILE,2010)
2010  FOSMAT ("ORDER NOT PROPERLY SPCCIFIED™)
s$TCR

> ACCELEROMETER INITIALIZATION BEGINS HERE

o000

500 CONTINUE
REWIND IFILE
REWIND FFILE

561 READ (YFILE,1000) IQ,DATALIQ)
I# (SOFLIFILE)) 502,501

508 CCHYINUE

§03 READ (PFILE,1C00) IQ.PDATALIQ)
IF (EQF(PFILE)} 510,503

510 CONTINUG

¢
REWIND IFILE
REHIND PFILE
OFILE=XFILE
Y

0o 519 J1=1,3

ov(Jl1=0.0

SPO(J1)=8FPOCJL %Y E=u

UPLEJY)SSFPIGJL M) E-4/G

SMO{JLYRSFMO(JLINLLE~6

HALJL)IBGFHLLJL ¥ Enb/0
519  CONTINJE

AQUANT=2QUANT®NRC/K/30,48/0T
EX=EXP(-DT/40)
NORDERSORDER

WRITE (OFILE,1010) DT, PRANTSH,MODRDT,PRNTDTOUTSKH,OFILE,
X (GQBAN(YR),129),9),

X (QBAY(IL), 1221, 9), (QBAZITIR2),1121,9)

WRITE(OFILE1011) 1,DELIHCOMRC,QUANT

WRITE (OPILE,YIOL2) K, KOWKP KXY KPP RO,
X KIP)KOP,BIAG,BIASV)SFPO,SFNO, PP, SEML,RX\RY JRZNORDER

00 525 18=1,3
BIASA(X8)=28QRT(BIASVIXB)N(1-EXNNEX ) )N] E~6&G
BIAS(Iu1=BIAS{IB1¥],E-bhG

IF (BIASV(I8).NE.O.) Kil=)
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00003010
00003020
00003030
00003040
00003050
00003060
00033070
00003080
€0003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
000063170
00003180
00003190
00003200
00003210
00003220
00003030
00003240
00003250
00003060
00003270
00003230
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
00003370
00003300
00003390
00003400
00003420
00003420
00003430
00003440
6£00 3450
00003460
00003470
00003400
00003490
00003500
00003510
00003520
06003330
00003540
00003550
00003560
00003570
000035480

00003596

00003500
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525 CONTINUE
[
X2z1,E-6/6
DO 530 I7=1,3

IF (KO(I7).NE.O0.) K12%)
KOLI7)=KQ(I7)I#L.E-6
IF (KPUT7).KE.0. ) K123l
KP{I7)=KP(I7 %] . E-6
IF (KII(I7).NE.0.) K12zl
KITC(I7)=KIXCI7)0X2
IF (KIOCI7I.NE.0.) K1R=1
KIG(I7)=KIO(I7I¥X2
IF (KIP(Y7).NE.O.} K123)
KIPLX?)=KIP(IT7)%X2
IF (KGPLI7).NE.0.) K121
KOP(I7)=KOP(17)uX2
IF (KPP(I7).NE.0.]} K123
KPR(I7)=KPP(17)uX2

530  CONTINUE

MRCPMRCH? . 2YE-6
CO=LCu2,37E~6
DELIDELINA.37E~6
K=K 2. 3766
InXa2.37E-6

- ATI=0¥/1

IRITSNL
TAGCATHOT
RETURN
c .
¢
1060 FORUAT (18,1X,720,10

1010 FORMATU 30H. ACCELERLIMETER IN!T!ALIZAT!ON ¢ -

X/5%,6H DY
X/3%, 34 PREYSH
X/S% 3N HODRGT
N/IX,8H PRNYOY
RZ%Z,OH QUTEY
X/3X:8H OFILE
X/3N BN GBAX ¢

1 3NG16.8, 9% 0N SEC, -
V3K 61,6, ) ‘
+3%,614.8,

+IX)GL6- B

PIHGLE .6y

+ 3o X156 ’

» 3t 3?41315 8

XZOX 3 3%,036.8) .
XZOR VI INGL6.8) K ~
OR8N QRAY = xS‘lxsalﬁ 81 -
R 740 TR IR AN .
ORI 3LIXLBi6.8 )y
N/3K, B BA2 = e‘(S‘nOlﬁ.O’n .
RN 31 34,6160 ),

X/QV|3(3X05360533
1011 FORNATL . o :
: XAEGEH X » 3,016,890 BN CHew?,

X/IN B 0ELT
©R28%.8M €O

KOBLON B

X/3X,8H CUAHY

d0ME  PORMAT (3XBH K

3%2G16.8,94 GH Siwed,

13506108, 160 BYME Cﬂfﬁ&b/ﬁﬁf’

V3N 016.8,6H GH K, -

1 3%,016.08, 70 CHWSEC)

o3%.616.8,000 GY Cﬂ'“ /RAD SECuud,

LA LS ST 1T G U T A

X/ 384 RO
X388 KP

3034016, 31,308 HICRO GGy

“p3UIK,006.65, 300 HICHO G/0,
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00003610
000034620
00003630
00993640
00003650
00003640
00003670
00003680
00003650
00033700
00003710
00003720

00003730
00003740
00003750
00003760
00003770
00103780
00003790
‘00003806
909038106
ug0038290
00003330
09003840, .
000U3850
00603860
00603870
000033880
00003590
00063900
© 0nosIald
© 0D003FL0
00003939
00003440
. 00003950
- 00003950
00003476
00003940
00003990
20004640
99004014
00004020
20004033
0r00906aH"
0006050
40006050
0640a070
- 00604690
000604099
40004100
H6004120
00004120
00004130
00004140
00604150
00004360
00006378
00004160
00004199
00004200
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X/73%,8H K11
X/3X,84 KPP
X/3X,8H KI0
/3%, 8H KIP
X/3Xy8H KOR
X/3X,6H BIAS
X/3%,EH BIASY
%/3%,8H SFPO
X/3X,&H SFMD
®/3X48H SFPL
X380 SFMY
X/3X28H RX
%/3X.EH RY
XWX, 80 R
%/3%X,8H ORDER

»3(3%X,616.8),134 MICRO G/Gux2,
»3(3X,616,.8),13H HICRO G/G¥«2,
13(3X,616.8))13H MICROD G/GHn2,
1 3(3X)G16,8),13H MICRO G/Gx#2,
+303X,616.81,13H MICRO G/Gu¥2,
1303X1616.8),8H MICRO G»
»3(3%X,616.8),13H (MICRO G)ux2,
+303X,G16.8),4H PPM,
»3(3X,616.81,4H PPN,
13(3%,616.8),7H PPH /G,
»3(3X,616.8),7H PPH /G,
»3(3X,616.8),4H4 FT ,
»3(3X+G16.8),4H FY
+3(3%,616.8),4H FT ,

115:7)

1100 FORMAT(1H+,8X,616.8)
1200 FOTMATIOX,25H ww# ACC w# DV(FT/SEC) ,3616.8,/)

END

00004210
00004220
00004230
00004240
00004250
00004260
00004270
00004280
00004290
00004300
00004310
00004320
00004330
00004340
00004350
00004360
00004370
00004380
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c )
C 03/10/78 DATE OF CURRENT MODULE
c
C THE GYRO MCDULE SIMULATES A SINGLE DEGREE OF FREEDOM (SDF) RATE
C INTEGRATING GYRO.
c
SUBROUTINE GYROS {T,IENDF,WBB.WDOT,ABB,
X DTHETA)

REAL ABB(3)
REAL ABG(3)

REAL AGUANT

REAL A20

REAL BIA

REAL BIAS(3)

REAL BIASA(3)

REAL BIASV(3)

REAL BIASTC

REAL BUF(17)

REAL CO

REAL DATA(§7)

REAL DELI

REAL DEN

REAL DT :
REAL DTHETA(3) {
REAL DYHETI(3) :
REAL DTHETR(3)

REAL DT

REAL EX

REAL G

REAL GAUSS

REAL GBIAS()

REAL H

REAL HT

REAL I

REAL K

REAL KI(3)

REAL KO(3)

REAL KS(3)

REAL KII(3)

REAL KS8(3)

REAL K10(3)

REAL KOS(3)

REAL KIS(3) ;
REAL LAT |
REAL M1 :
REAL M2 .

, REAL MODPOT
REAL PBUF(16)
REAL PDATA(L0)
REAL PI
REAL GGBX(9)
REAL QGBY(9)
REAL GGDZ(9)
REAL GUANT
REAL RE

. REAL SPHOLY)
REAL SFHYLLY)
REAL SFPO:3)
REAL SFPL(3)

137

60000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
cooool20
00000130
00000140
00000150
00000160
00000170
00000180
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
60000280
00000290
00000300
00060310
00000320
00000330
00000340
00000350
00000260
00060370
00000380
00000390
00000400
00000410
00000420
00000430
00000440
00000450
00000460
00000470
00000480
40000490
00000500
00000510
00000520
00000530
00000540
00000550
00000560
00000570
00000580
00000590
00000600



REAL SMO(3)
REAL SM1(3)
REAL SPO(3)
REAL SPL(3)
REAL SPAREL
REAL SPARE2
REAL T
REAL TOTHET
REAL TGYR

REAL THDOT(3)

REAL THN

REAL THETA(3)

. REAL TPRNY
REAL TPRMOD

REAL TRANS1(3)
REAL TRANTC(3)

REAL TT

REAL TTHET(3)

REAL T1
REAL WBB(3)
REAL WB3(3)

REAL WBDOT(3)

REAL WOOT(3)

REAL WE

, INTEGER IENDF
INTEGER IFILE
INTEGER INITSW

INTEGER OFILE
INTEGER OUTSW
INTEGER PFILE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE

EQUIVALENCE
_ EQUIVALENCE,

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

{DATA(L), DT
(DATA(2), PRNTSR)
(DATA(3), OUTSH)
(DATA(4) s XFILE)
(DATA(5), SPAREY)
{DATA(6), SPARER)
(DATA(7), CO)
(DATA(13),Q6EX(1))
(DATA(22),QGBY(1))
(DATA(31),863Z(1))
(DATA(40))H)
(DATA(42),QUANT)
{DATAL43),BIASIY))
(DATAL46),K)
(0ATA(47),1)
(DATA(48),DELY)
(DATA(50),KI(1))
(DATA(53),K0(1))
(DATALB6)4KS(1))
(DATA(59),KII{(1))
(DATA(62),KE5(1))
(DATA(65),K10(1))
(DATAL68),KIS(1))
(DATAL71),K0S(1))
{DATA(74),BIASVI1))
(DATA(773,SFPO(1))
(DATA{80),SFMO(L))

1-38
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00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
60000710
00000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000820
00000830
00090840
00u00850
00000860
00000870
000005880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000560
0000097C
00000980
00000950
00001000
00001010
00001020
00001030
00001040
00001050
00001060
00001070
00001080
000010690
00001100
00001110
00001120
00001130
00001140
00001150
00001160
00001170
000011560
00001190
00001200
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EQUIVALENCE (DATA(83),MODPDT) 00001210

EQUIVALENCE (DATA(84),0RDER) 00001220
EGUIVALENCE (DATA(85),TRANS1(1)) 00001230
EQUIVALENCE (DATA(88),TRANTC(11) 00001240
EGUIVALENCE (DATA(91),SFP1(1)) 00001250
EQUIVALENCE (DATA(94),SFH1(1)) 00001260
EQUIVALENCE (DATA(97),BIASTC) 00001270

c 00001230
. EQUIVALENCE (PDATA(1), KE) . 00001290
EQUIVALENCE (PDATA(2), RE) 00001300
EQUIVALENCE (PFDATA(3), G) 00001310
EQUIVALENCE (PDATA(4), PRNTOT) 00001320
EQUIVALENCE (PDATA(5), PBUF(1)) 00001330

c : 00001340
DATA AM /0./ 00001350

DATA GBIAS /3%0./ 00001360

DATA PI /3.1415926535897 / 00001370

DATA THDOT/3%0./ 00001380

DATA THETA/30./ 00001390

DATA TPRNT/0.0/ 00001400

DATA TPRHOD/0.0/ 00001610

. DATA TTHET/3%0./ 00001420

DATA IFILE/40/ 00001430

DATA INITSW/0/ 00001440

DATA ITHET /07 00001450

DATA IX /5/ 00001460

DATA K10 /07 00001470

~ DATA K11 /07 ' 00001480

DATA K12 /07 00001490

DATA OFILE/6/ . 00001500

DATA PFILE/7/ 00001510

c 00001520
YF (TENDF.EQ.1) RETURN ' 00001530

IF (INITSK.EQ.0) GO YO 500 00001540

IF (T.LT.TGYR-.0005) RETURN 00001550

c 00001560
c 00001570
DO 900 I151,3 00001580

IF (I1,67.1) 6OTO 110 00001590

c 00002600
C TRANSFORM FROM BODY YO GYRO COORDINATES(FROM X¥Z YO I08) 00001610
C TRANSFGRM X GYRO 00001620
c 00001630
CALL MXV(QGBX,ABB;ABG) 00001640

CALL MXV(GGEX,KBB,WBG) 00001650

CALL MXV(GGEX,WDOT +HEDOT) 00001660

8070 130 00001670

c 00001680
110 IF(I1.67.2) GOTO 120 00001690
c , 00001700
C TRANSFORM ¥ GYRO 00001730
c 00001720
CALL HXV(GGBY,ABD,ABG) 00001730

CALL MXV(GGBY,HDB/KEG) 00001740

CALL MXV(QGBY,WDOT,KBOOT ) 00001750

6OTO 130 00001760

© 00001770
C TRANSFORM 2 GYRO 00401780
c , 00001790
120 CALL HXV(GGBZ,ABB)ABG} 00001800
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CALL MXV(QGBZ,WBB,WBG)
CALL MXV(QGBZ,HDOT,WEDOT )
c
130 CONTINUE

c
C IF THIS IS THE FIRST PASS, INITIALIZE THETA

IF (K10.NE.0) GOTO 135

HBDOT(2)=0.,

THETA(I1)=WBG(1)¥H/XK
135 CONTINUE

¢
C IF THE BIAS VARIANCE IS ZERO, BRANCH AROUND RANDOM NUMBER GENERATOR

c
IF (K11.EQ.0) GOTO 138
BI=BIASA(IL)
¢
¢ COMPUTE EXPONENTIALY CORRELATED RANDOM BIAS
c
GBIAS(IL)=GBIAS( 11 I¥EX+GAUSSI AM,BI)
BIASBIAS(I1)+GBIAS(IL)
8OTO 139
c .
138 BIA=BIAS(IL) '
c
139 CONTINUE
c
C CALCULATE THETA .
< \

DEN=K4DELI®#(WBG( 3I%WBG( 3 )-HBG( 1 IRWBG( 1)) +KBGE 3)#H :
Hl= H*(NBG(l)vBIA~TRANSl(Il)iEXP(-T/TRANTC(IL)))+DELI*NBG(3)*NBG
X (1)=-I%WB0OT(2)
c
C IF THE ACCELERATION AND ACCELERATION##2 TERMS ARE 0, BRANCH AROUND
c .
M2=0.0
IF (K12.NE.1) GOTO 850
M2=H#(-KI({I1)*ABG() )~ KS(II)*ABG(!)-KO(I))*
X ABG(2)-KSS(I))I*ABG(3)#ABG(Y)-KIT(IY)HAUG())XABGLL)-KIS(T1)#ABG
X (1)HABG(3)~ KIO(II)*ADG(13*ABG(2)-KOS(IL)'ABG(2}*ABG(3))
850 CONTINUE

(2]

IF (NORDER.NE.0) GOTO 700

v

CALCULATE THETA USIMG A PERFORMANCE MODEL
THN= (M1 +112 )/DEN b :
GOTO 800 ,
00 IF (NORDER.NE.1) GOTO 750 :@ -
CALCULATE THETA USING A FIRST JRDER DIFFZRENIIAL EQUATION

THNSTHETACTL ) +L/I%{ ~DENWTHETAC 11 ) +ML+142)/C0

GOTO 800
50 IF (NORDER.ME.2) GOTO 2000

-

O~ €2 0w O OGO
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00001810
00001820
90001830
00001540
00001850
00001860
00001870
00001480
60001890
00001900
00001910
00001920
00001930

- 00001940
©-00001950
‘00001960

00001970
00001980
$0001990
40002000
00002010
00002070
¢0002030
00002040
000062050
00002060
00002070
00002080
00002090
00002100
00002110
Qoco2120
00002130
00002140
00002150
00002160
00002170
00002100
00002150
00002200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
00002280
00002290
00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002360
00002390
00002400




C CALCULATE THETA USING A SECOND ORDER DIFFERENTIAL EQUATION 00002410

c 00002420
THN=THETAC T1 }+DT¥THDOT(11) 00002430
THOOT(I1)=THDOT(I1)+(-CONTHDOT( I1 J-DENKTHETAC I1)4M1+M2 J#DTI 00002440

c 00002450

800  CONTINUE 00002660

c 00002470

C CALCULATE GUANTIZED DELTA THETA 00002480

c 00002490
TTHET(I1)=THN+TTHET( I1) , 00002500
IF (TTHET(I1).LT.0.) GOTO 140 00002510
T1=1.+SPO(I1 }4SPLITL I¥THN/HK 00002520
6OTO 145 . 00002530

c 00002540

140 T1=1.4SHOCIL)+SHL(I I¥THN/HWK . © 00002550
c . 00002560
145 ITHET=TTHET(I1)/AQUANT/TL 00002570
TT=ITHET 00002580
TTHET(I1)=TTHET(I1)-TT¥TI¥AQUANT 00002590
THETA(I1)=THN ' 00002600

c 00002610

C INTEGRATE DTHETA 00002620

c 00002630

c 00002640
DTHETACI1)=DTHETA(TL )4 TTHAGUANTOT/HRK 00002650

C _ PRINT 151, THN,THDOT(X1),ITHET,TTHET(I1),ABG(1),HBG(1), THETA(I1) 00002660

151 FORMAT (1X,2E15.8,110+/,4E15.7) 00002670
400 CONTINUE 00002680

c 00002690

C PRINT OUTPUT AND CONTROL 00002700

c 00002710
IF (FRNTDT.GT.0) 6O TO 960 00002720
IF (HODPDT.EQ.0) GO TO 999 00002730

c 00002740
IF (T.LT.TPRHOD-.0005) GO TO 999 00002750
TPRMOD=TPRMOD+HOOPDT 00002760
60 T0 970 09002770

c 00002780

960 CONTINUE 00002790
IF (T.LT.TPRNT-,0005) GO TO 999 00002800
TPRNT=TPRNT4PRANTOT 00002810

c 00002626

970 CONTINUE 00002830
IF (PRNTSW.LT.1.) GO TO 999 00002840

c 00002850
WRITECOFILE,1200) DTHETA 00002860

¢ 00002670

c 00002680

¢ 00002890

999 CONTINUE 00002900
K10=1 00002910
TGYRZT4DT 00002920
RETURN 00002930

c 00002940

c 00002950

,2000 WRXTE (OFILE,2010) 00002960

12010 FORMAT (“ORDER MOT PROPERLY SPECIFIED") 00002970
svop 00002980

c , 00002990

c 00003000
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C READ THE DATA FILES AND INITILIZE THE DATA
c

500 CONTINUE
REWIND IFILE
REWINS PFILE

501 READ (IFILE,1000) IQ,DATA(IQ)
IF (EOF(IFILE)) 502,501

502 CONTINUE

503 READ (PFILE,1000) IQ,PDATALIQ)
IF (EOF(PFILE)) 510,503

510 CONTINUE

REWIND IFILE
REWIND PFILE
OFILE=XFILE

NORDER=ORDER

WRITE (OFILE,1010) DT,PRNTSW,MODPDT,PRNTDT CUTSW,OFILE,
X (GG3X(I2),12=1,9),

X (QEBY(I2),I221,9),(QGBZ(I2),12=1,9)

WRITE(OFILE,1011) QUANT

WRITE (OFILE,1012) K,I,DELI,CO,H,KI,K0,KS,KII

X +KSS,KI0\KIS  ,KOS,BIAS,BIASV,SFPO,SFMO,SFRL

WRITE (OFILE,1013) SFM1,TRANS1,TRANTC,BIASTC,NORDER

D0 519 Ji=1,3

SPO(JL)=SFPO(J1)*1,E-6

SPL(JL)I=SFPLLJL %Y ,E-6

SMY(JY,sSFM1(J1 %1 E~6

SMO(JY)=SFMO(JY I#1 E~6
519  CORTINUE

AQUANT=QUANT#PI/6 . 48ES#H/DT/K
EX=EXP( -DT/BIASTC)

DO 529 1351,3
OTHETA(I3}=0,0
TRANEL(X3)=TRANS1(I3)%4,85E~6
BIASA({IZ)SSGRT(BIASV(I3)I¥(1~-EXMEX) )#0,.85E=-6
BIAS(I3)=BIAS(I3)¥4,85E-6
IF (BYASV(I3).NE.0.) K12=1
IF(KI(I3).NE.0.) K127)
KXt I3)=KI(X3)%4,85E-6/G
IF(KO(X3),NE,0, ) K12R)
KO£ 13)eK0(I3)%4,85E-6/G
IFIKS(IZ),NE.0,) Kl2=1
KS(I3)=KSI13)44,085E-6/6
IF(KIT(I3).NE.0.) K12=]
KIXCIBIRNIICI3I%4,856-6/G/6
IF(KRSS(I3).HE.0.) K123l
KSS({I3)=KSS(I3)%4,85E-6/6/6
IF(KIO(T3),NE.Q.) K12=)
KIO(13)=KIO( X3)#d . 85E-6/G/G
IF(KIS(XIS).NE.O. ) K)2=1
KIS(I3)=KISL I3)MA,85E-6/G/G
N IFCKOS(T3).NE.O. ) K12=)
KOSCI3)=KOS( I3 )04, 85E~6/G/6
529 CONTINUE

1-42
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© 00003010

'¥0003020
06003030
00003040
00003050
00003060
00003079
00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
60003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
60003270
00003280
00003290
00003300
00003310
00003320
000603330
00003340
60003380
00003360
00003370
00003350
00003390
00003400
00002410
00003420
00003430
00003440
00003450
00003440
00003470
00003480
00003450
00003500
00003510
60003520
00003530
00003540
00003550
00003560
00003570
00003580
60003590
00003600




CO=COw2,.37E-6
DELI=DELI*2,.37E-6
Ksk¥2.,37E-6
I=1%2.37E-6

DTI=DT/I
HsH#2,.37E-6
c
INITSH=1
TCYR=T+0T
RETURN
c
¢

1000 FORMAY (I5,1X,F20.10)

1010 FORMAT(30H GYROSCOPE INITIALIZATION ’
X/3%X,8H LT »3X1»516.8,3X,4H SEC,
X/3X,8H PRNTSW ,3X,616.8,

X/3X,8H MODPDT ,3X,616.8,
X/3X,8H PRNTDT ,3X,G16.8,
X/3%,8H QUTSW ,3X1616.8,
X73X,8H OFILE ,3X,I15://s
X/3X,8H QGBEX = ,3(3X,616.8),
X/710%3(3X,616.8),
X/710X1»3(34,616.8)4/»

X/3¢,8H QGBY = ,3(3X,616.8),
N/10X, 3(3X,616.8),
X/710%X,3(3X,616.8),7/)

X/3X8H QGBZ = ,3(3%,516.8),
X/10%,3(3X,616.8),
X/710X,3(3X,616.8),/)

1011 FORMAT!

X/3X, 88 QUANT ,3X,616.8,7H ARCSEC+//)

1012 FORMAT (3X,8H K 13X1616.9,16H GM CHun2/SECHRZ,
X/3X8H I y  INsB16.8,9H GM CHxx2,
X/3%y8H DELY - +3X,616.8,9H GM CMws2,

X/3%X,6H CO 13%)616.8,16H DYNE CM/RAD/SEC,
X/3%+8H H »IXr616.8,13H GM CMwi2/SEC,//,
R21K K 18X Y 18X "2y

X/3%,84 KI 1 3(3X,626.8),9H DEG/HR/G)
X364 KO »3(3X,616.8),9H DEG/HR/G,
RZIKHOH KS y3(3X%,616.8),9H DEG/HR/G,
X/3X8H KII +3(3X,616.8),16H DEG/HR/GuuZ,
X/3Xy8H KSS + 303X,616.8),16H DEG/HR/GH®2,
X/73%,0H KI0 »3(3IX,G16.8),16H DEG/HR/GHN2,
X738 KIS s 3(3X1616.8), 160 DEG/HR/GuN2,
X/73X18H KOS 1 343X,G16.8),16H DEG/HR/GHNE,
%®/3%,8H BIAS  ,3(3X,G16.8),7H DEG/HR,
X/73%+8H BIAGY ,3(3X,G16.8),12H (DEG/HRI#M2,
X/3%,8H SFRO ,3(3%,616.8)4H PPM,

X/3XOH SPHO 2 3(3X,616.8),4H PFM,

X/3%,8H4 SFPY ,3(IX,;G16.8),13H PPM/RAD/SEC )

1013  FORMAT(IX,8H SFML 2+ 3(3X4616.8),)3H PPM/RAD/SEC ,/»
X/3X,8H TRAMSY »3¢(3¥X,616.8),7H DEG/HR,
X/3%,88 TRANTC ,3(3%4616.8),0H SEC,/,

X/73%,8H BIASTC , 3¥,616.8 ,4H SEC,
X/3X) 80 QRDER +3X,174/)
, 1100 FORMAT{1He,8X,616.8)
s 1200 FORMAT(OX,\E5H ## GYR w# DTHMETACRADS) ,3G16.8./)
END
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00003610
00003620
00002630
00003640
00003650
00003660
00003670
00003680
00003690
00003700
00003710
00003720
00003730
00003740
00003750
00003760
00903770
00003780
00003790
00003800
00003310
00003820
00002330
00003840
00003850
00003860
00003870
00003380
00003890
000603900
00003910
00003920
00003930
000063949
00003950
00003960
00003970
00003980
000039%0
00004060
00004010
060049020
00004030
00004090
00004050
00004060
00004070
00004086
00004090
00004100
00004110
00004120
00004130
00004140
00004150
20004160
00009170
00004180




c

€ 3/15/78 DATE OF CURRENT MODULE

¢

C 10/18/77 CHANGE FORMATS TO 614.8

c
Coaatn

c

C 02/03/78 DATE CF CURRENT MODULE.
c

#i% THIS MODULE SIMULATES THREE RING LASER GYROS ##¥

0GR

SUBROUTINE GYROS ( T,IENDF,WBBWDOT,ABB,
OTHETA )

-KB8
.DTHETA

aoOooan

INPLICIT REAL ( A-Z )

REAL GAUSS

- ANGULAR RATE OF BODY IN BODY COORDINATES.
= INCREHMENTAL ROTATION GENERATED BY GYROS.
+KWDOT,ABB - NOT USED.

INTEGER I,IENDF,INITSW,IFILE,IQ,J,K,0FILE,NP,PFILE
DIMENSION ARB(31,ANG(3),ANGRN(3),ANGWN(3),DATA(34),DTHETAL3),
« DB(3),DTAC3),DTC(3),EXPOC3),EXPSF(3),KH(9),SF(3),8FTA(3),
« SFYC(3),WBB{3),W(3),KO0T(3),PBUF(16),PDATA(20)

EQUIVALENCE
EQUIVALENCE
ERUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALEMCE
EQUIVALENCE
CQUIVALEMCE
ERUIVALENCE
EQUIVALENCE
EQUIVALENCE
EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EGUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(DATA(1),
(DATA(2),
(DATA(3),
(DATA(4),
(DATA(B),
(DATA(G),
(DATA(7),
(DATA(S),
(DATA(11),
(DATA(141,
(DATA(17),
(DATA(Z0),
(DATA(23),
(DATA(32),
(DATA(33),
(DATA{ 34),

(PDATA(LY,
(PDATAC2),
(SDATA(3),
(PDATALG ),
(PDATA(S),

om)
PRNTSH)
OUTSW)
XFILE)
SPAREL)
SPARER)
MOOFQT?
pBR(l))
DTA(LYL)
PTC(1))
SFTAIL))
SFTC(1))
KH(11)
STDUN)
STCRW)
Q)

WE)

RE)

G)
PRNTOT)
PBUF(L1))

DATA DTR /.01745329251994330/
DATA INITSW /0/
DATA IFILE 40/
DATA OFILE 26/
DATA ANG /30,7
DATA ARGRW /340./
DATA PFILE 77/
OATA TERNT /0.0/

DATA TPRMOD

/20.0/

. IF (IEMHOF.EQ.1) RETURN
IF (INXTSW.EQ.O0) GO TO 500
IF (T.LY.TGYR-.0001) RETURN
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00000010
00000020
00000030
00000040
000600050
*%#%00000060
000060070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
0000150
00000160
00000170
60000180
00000190
00000200
00000210
00000220
00000230
000008240
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00000270
00000280
00000290
00000300
00000310
00000320
00000330
000003490
00000350
00000360
00000370
00000380
00000390
00000400
00000410
00000420
00000430
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00000500
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c BEGIN NORMAL COMPUTATIONS 00000610
. CHX¥TRANSIENT DRIFT AND TRANSIENT SCALE FACTOR: DTA,SFTA. 00000620
100 00105 I = 1,3 00000630
! IF ¢ ABS( DOTA(I) ) .LT. 1.E-1¢ ) DTA(I) = 0. 00000640
E IF ¢ ABS( SFTA(I) ) ,LT. 1.E-10 ) SFTA(I) = 0. 00000650
! DTA(I) = DTA(X)I®EXPD(I) 00000660
i SFTA{I) = SFTA(I)*EXPSF(I) 00000670
i K=4#(1-1)+1 00000680
i KW(K) = SF(I) + SFTA(I) 00000690
; 105  CONTINUE 00000700
! CH%COMPUTE WHITE AND RANDOM WALK ANGLE NOISE: ANGWN,ANGRMW. 00000710
; 001110 I =1,3 00000720
} ANGWN(T) = STOWNKGAUSS(0.0,1.0) 00000730
: 110 AHGRUW(YX) = KRU®GAUSS(0.0,1.0) 00000740
i C#XCOMPUTE THE CONTINUQUS ANGLE: ANG. 00000759
! CALL HXV ( KW,WBB,W ) 00000760
¢ 00112 I = 1,3 90006770
i WIT) = WBB(YI) « W(I) ¢ DB(I) + DTA(I) 00 00780 \
ANG(I) = ANG(I) ¢ W(I)¥DT 0000079¢
112 ANG(TI) = ANG(I) + ANGWN(I) ¢+ ANGRW(I) 00000800
CH¥COMPUTE QUANTIZED INDICATED ROTATION: DYHETA. - 00000810
C HP = NUMBER GF QUTPUT PULSES. 00000820
c @ = ANGULAR QUANTIZATION, 00000830
C NOTE: THE NAV ROUTINES SETS (DTHETA) TO ZERQ EACH TIME THE 00000340
c PLATFORM ATTITUDE MATRIX 1S COMPUTED. 00000850
00 115 ¥ = 1.3 00000860
1F (§ .GT. 0.) GO TO 113 00000870
QANG = ANG(I) 00000860
7 GO TO 114 00000890
i 113 NP = ANG(Y)/Q 00000900
i QAMNG = NP¥Q : 00000910
! 116 ANG(I) = ANG(I) - GANG - ANGWN(I) 00000920
* 115 DTHETA(I) = OTHETA(I) ¢ QANG . 00000930
c T . 00000940
C OQUTPUT AND PRINT CONTROL S 00000950
c - L 00000940
» IF (PRNTDY.GT.0) GO TO 960 - 00000970
IF (MODPOT.EQ.O) GO TO 999 00000280
c 00000990
IF (T.LT.TPRMOD-.0005} GO YO 999 o 00001000
TPRMOD=TPRHOD+HOOPDT 00001010
GO TN 970 ' .00001020
: c : 00001030
! 960 CONTINUE 00001040
©IF (T.LY.TPRNT~.0005) GO TO 999 00001050
TPRNTSTPRHT+PRNTDT 00001060
c - 00001070
970 CONTINUE 00001080
IF (FRNTSW.LY.1) GO TO 999 00001090
00061300
WRITECOFILE,1200) DTHETA 00001130
¢ 00003120
$99 CONTINUE - : 00001130
TGYR=TeOY 00001140
RETURN 00601150
c ‘ 00001369
Lonusnrunsonuunmusene JHITIALIZATION SECTION: weesu(003V 7D
CHOREAD THE INPUY DATA FXLE: IFXLE. oooeNlr:
c O 7« SIHULATION TIHE STEP . { SEC ) oot lve
< 08 = BIAS DRIFY (DEG/HR) 0001200
B
i 1-45
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C LDTA - DRIFT TRAMSIENT AMPLITUDE (DEG/HR) 00001210
[ DTC = DRIFT TRANSIENT TIME CONSTANT { MIN ) 00001220
o .SFTA =~ SCALE FACTOR TRANSIENT AMPLITUDE ; ( PPM ) 00001230
[ .SFTC - $CALE FACTOR TRANSIENT TIME CONSTANT ' { MIN ) 00001240
c KR = SF AND GYRO IA MISALIGNMENT MATRIX ( PPM ) 00001250
[ JSTDUN = STD WHITE ANGLE MOISE ' ( SEC ) 00001260
c JSTDRW = RANDOM WALK ANGLE MAGNITUDE DEG/SQRT(HR 00001270
c .Q = ANGULAR QUANTIZATION ( SEC ) 00001280
[ oo 00001290
c . 00001300
500 CONTINUE 00001310
REWIND IFILE 00001320
REWIND PFILE T 00001330
501 READ (IFILE,1000) IQ.:DATA(IR) . 00001340
IF (EOF(IFILE)) 502,501 00001350
502 CONTIHUE : 00001360
503 READ (PFILE,1000) IQ,PDATA(IQ) . . ’ 00001370
IF (EQF{PFILE)) 510,503 0 00002380
510 CONTINUE 00001350
c . . 00001400
REWIND IFILE 00001410
RENIND PFILE Q0001420
OFILE=XFILE 060601430
c . 00001440
WRITE (OFILE.1010) QT,PANYSW,PRNTDT,QUTSHOFILE,HODPOY 00001450
KAITE(OFILE,3011) Q,STOHN,STORH 00001460
WRITE (OFILE,1012) D3,0TVA,DTC,S5FTA,SFTC K 00001470
c T 000014580
CH#NSCALE THE INPUT DATA TO INTERNAL PROGRAM UNITS. 000014%0
8 DO X0 X = 1.3 ) 00001500
CO(I) = OB{I)I%0TR/3600. ) 00001510
DTACT) = DTA(TI)¥DTR/3600. 00001520
DTCLI) 2 DTCITING0, 00001530
SFTALI) & SFTALY)INY.E-06 . ’ 00001540
SFYCEL) = SFIC(IYNoQ, ) ’ 40001550
B0 X0 J = 1,) 00003560
T OKeJNI=L)ed - . 00001570
KWK = KWEK el . B~08 00001540
10 CONYINUE : 40001590
. SThHM B STOUNCDYR/3600. — 00093600
KEW = ( STORWNOTR JuSGRY( DT/3600, ) ] : 00001610
- QT QWDTR/3600. : 00001620
C. i ) . . 00001430 .
. D0 31 X = 1,3 . . ) 00001640
KoQuti=1)e) S . . : 40301850
SPLEY = KWIK) . : i 00001640
EXPO(L) 2 0. -0060)670
. EXPSFLX) 2 O, : - 0000600
IF ¢ OTCLY) GT. O, EXPDEY) = EXPL-DYT/0TCLY) ) . ) 00001690
©RF t SFYCLY) LGY. 0.) EXPSPIX) » EXPL-DY/SFTCLI) ) . goopireo
11 COXRYINUE ’ . . SOt N0
B ' ) : . 00003720
INKTSHxL ’ o - 000010
T5YR=Y0T _ ) o . 00001740
. RETUMN : . 000091750
JLANERD INITIALIZAVION. . . ' T 0001740
- : . . 00001770
¢ . o . doopavae
[ 00003750
1000 FORNAY (55,F28,10) . 00003800
i
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. X/73X,84 DT
X/3%,84 PRNTSW
. X/73%,8H PANYDT
X/3X,8H OUTSW
X/3X,8H OFILE
X/3X, 81 HODRAOT
1011 FORMAT(
43084 Q
X/3X, 00 STOWN
X/3%:84 STORW
1012  FORMAT (

TN RS S TR T RN,

X/3N,84 0B
X/3X: 84 DTA
X/2X,84 DTC
X/73X,8H SFTA
X/3X.84 SFTC
X2/3%,08H Ku=
X201N,
/11X,

T R TR R RIS R T

ey

END

R

T e

&

1010 FORMAT(30H LASER GYRO INITIALIZATION ’

»3%:616,893X,4H SEC,
13X:616.8,

»3X,616.8,

1 3%,616.8,

1 3GI7

2»34,616.8,3X,4H SEC//)

»3X,616.8,40 SEC,
+3X,616.8,4H SEC,
13X,616.8, 130 DEG/SQRT(HR),//)

XZ721%, "X 18X, 1Y) 18X, "2y

»303%,616.8),7H DEG/HR,
»3¢3IXG16.8),7TH DEG/HR,
1 33X,616.8),4H HIN,
»303%X,616.8),4H PP,
»30INIGLO6.8) 4N HIN,

+ 303X,526.8),4H PPH,

3 IM,616.8),

3 3K.616.81,74)

1200 FORMATIOX,25N ww GYR o DTHETACRADS) o3 3X.:G20.12)3

ety

vy werdd ety

00001810
00001820
00061830
00001840
00001850
00001860
00001670
00001680
00001490
00004900
00001910
00001920
00001930
00001940

00001950

00001940
00001970
00001980
00001990
00002000
008172010
60002020
00002030
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C 03710776 DATE OF CURRENT MODULE

[ .
C THE ALTIMETER MODULE SIMULATES A BAROMETRIC ALTIMEYER.

¢

SUBRQUTINE ALTI (T,IENDF,ALY,V,
X

ALTO)

REAL ALT
REAL ALTA2
REAL ALTO
REAL AN
REAL DATA(IR)
REAL OT
REAL EX
REAL  EX1
REAL GAUSS
REAL MODFDT
REAL PBUFR(1s)
REAL PDATA(R0)
REAL FRNTODT
REAL TPRMOD
REAL TPRNT
REAL V(3)
REAL VI
REAL X -

INTEGZR IENDFP
INTEGER INITSH
INTEGER QUTSH
INTEGER IFILE
INTEGER PFILE
INTEGER QFILE

EQUIVALENCE (DATAC1), DT)

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCGE
EQUIVALENCE

(DATA(2), PRNTSHW)
(DATA(3), OQUTSK)
(DATA(4), XFILE}
(DATA(G ), HMODPDT)
(DATALS), NOISSW)
(DATA(7),TC)
(DATA(8),U0)
(DATAL9},Ul)
(DATA(L0),UR)
(DATA(I1),U3)
(DATAC12},U4)

(PDATA(L), WE)
(PDATALR), RE)
(PDATAL3) 6)
(PDATALG4), PRNYDY)
(PDATA(S)y PBUR(1))

DATA  AN/0.0/
DATA TPRMOD/0.0/
DATA  TPRNT/0,0/
DATA  X/0.0/

DATA INITSN/0/
UATA IFILE/GQ/
DATA PEILEZW/

M My S
T

1-48

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080
00000059
00000100
00300110
00000120
60060130
00060140
00000150
60000160
00000170
000600130
00000150
80000200
00000210
00000220
00000230
00000240
000002560
00000260
0000Q270
00000200
00000290
00000300
00000310
00000300

00000330

00000340
0004350

00000340

00060370
00000350
00000390
06000400

00000410

00000420
00000430
60000440

" 00000450
00000460
00000470

00050480
80000490
00000500
00000510
06000520
90000530
00000540
00000550
030005060
26000570
02300580
20000590
00000600
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IF (TENDF.EQ.1) RETURN
IF (INITSW.EQ.0) GO TO 500
IF (T.LT.TALY-.0002) RETURN

ALTOSALT

ADD NOISE INTO ALTITUDE COMPUTATION IF NOISSW=1

IF (NOISSW.LT.l.) GO TO 110

ALTA2=ALTH#2
VI2=VI1INV(1)1eV(2)0V(2)3V(3)nV(3)
SIGN=SQRT( (UOXALTA2HALTAZ+
UL#VIZ#VI2+4U2 IRESX1)
SIGR=SQRT(UMALTAZIUG)

CALCULATE EXPCHENTIALLY CORRELATEDNOISE TERM

XSEXHX4GAUSS(AM,SIGN}
CALCULATE BAROMEYRIC ALTITUDE
ALTO=ALT+X+GAUSS{AM,SIGR)
110 CONTINUE
QUTPUT AND PRINT CONTROL

IF (PRNTDT.6T.0) GO TO 960
IF (MOOPDT.ER.Q) GO TO 999

IP (T.LY.TPRMOD~.0005) GQ TO 999
YPRIODSTPRMOD+HODPOT
G0 TO 970

940 CONTINUE
IF (PLT. TPANT~,0005) GO 7O ¢9¢
TRRHTETPRNTIPRNTDY

¢

970 CONTINUR
IF IPRNTSW.LT.1,) GO TO 999
WRITEL OF!LE.IEOO )} ALTD

¢
999.CONTINUE
CYALTETeRY
RETAR
e
g ALYSHEYER INITIALIZAVION
500 CONTINUE
¢
REWIND XEXLE -
REWIND PPILE
501 READ (XFILE.10007 XN,DATALI)
IF (EOFIIPLLEY) 802,503
502 CONTINUE

c T -
503 READ {PPILE,L000) IX\POATALIN)

B e TR R A R .

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
00000740
00000750
00020760
00000770
00000789
00000750
20000800
00000810
00000820
00000830
00000840
60000850
40000860
20000870
04600530
00000590
00000500
00000930
00000920
00000930
00900940
00000650
00000960
00000970
00000980
00000990
00001600
00003010

190001020

00002030
80001040
60001050
06001040
00002070
00001080

- 00001090
- 20001100

20003330
00001120
0001130
gooRLI60

90001150
- 8000360

006033 70
00003130
0791399

T 99002200
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IF (EOF(PFILE)} 510,503
510 CONTINUE

REWIND PFILE
REWIND IFILE

ALTO=ALT

EXSEXP(-DT/TC)
E2X1=1-EX%u2

INITIALIZATION QUTPUT AND PRINT CONTROL

OO0

OFILE=XFILE
WRITE (OFILE,1010) DT,PRNTSW,OUTSH,OFILE,PRNTOT,MODPOT NOISSH
WRITE (OFILE,1012) TC,U0,U1,U2,U3.,Uk

INITSH=1
TALT=T+0T
RETURN

c
C END OF INITIALIZATION
¢

1000 FCRMAT (15,F20.10)

.~ 1010 FORMAT (30H ALTIMETER INITIALIZATION ’

X/3X,60 DT 13%,616.8,34,4H SEC,
X/3%, 84 PRNTSH ,3X.616.8,
N/3%,8H QUTSH  ,3X.616.8,
R/3%:8H OFILE 3%, 115,
SOX/3% @4 PRNTDT ,3X,616.8,
T OX/3X,8H MODPDT 4 3X,616.8,
© X384 NOYISSH ,3X,115,7/) -
1012 FORMAT(3X,30H ALTIMETER UNCERTAINTIES Y4
SR26X,36M TC » 3%X38L6.0y
T AZSX LGN UULFT-2) 13X1616.8,
XAeX19H ULISECG/FTR) , 3X.1616.0,

NEHX LGH YRIFT2) - 3X,616.8,
RAEK16H U3 C 36168 )
CONCBX AN UALETZY - - 3X,016.844/7)
1200 FOIMATIOK, 250 wu ALT ww  ALT(FT) 1G16.84/7)
- END R . ’

1-~50
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00001210
00001220
00001230
00001240
00001250
00001260
00001270
00001280
00001290
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001690
00001500
00001510
00001520
00001530
00001540
00001550
00001560
00001570
00001500
00001590

00001600
00001610
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03/10/73 DBATE OF CURRENT MOQULE

THE HARDWARE/SOFTUARE INTERFACE HODULE FUNCTIONS AS A BUFFER BETWEEN

THE INSS SEQUENCE FAST AND SLOW CYCLES.

SUBROUTINE ROR (T,IENDF,DTHETA,DV,
X DTHETQ,DVO)

REAL DATAL6)
REAL DTHETA(3)
REAL DTHETO(3)
REAL DV(3)
REAL DBVO(3)
REAL MODFDT
REAL SPAREL
REAL PBUF(16)
REAL PDATA(20)
REAL PRNTDT
REAL T

REAL TPRNT
REAL TPRMOD
REAL TEMP(3)
REAL TROR

INTEGER IENDF
INTEGER QFILE
INTEGER PFILE

EQUIVALENCE (DATA(L), DT}
EQUIVALENCE (DATA(2), PRNTSW)
EQUIVALENCE (DATA(3), QUTSW)
EQUIVALENCE (DATA{4), XFILE)
EQUIVALENCE (DATA(S), SPAREL)
EQUIVALENCE (DATA{6)}, HODPOT)

EQUIVALENCE (PDATA(1)y WE)
EQUIVALENGE (PDATA(Z), RE)
EQUIVALENCE (PDATA(3), G)
EQUIVALENGE (PDATA(4), PRNTDT)
EQUIVALENCE {PDATA(5), PBUF(1))

DATA TPRANT/0.0/
DATA  TPRMOD/0.0/
DATA INITSH/ 0/
DATA 1FILE/65/ .

DATA PPILESY/

IF (1ENDF.EG.1 ) REYURN
IF{INITSH.EQ,0) GOTO 500
IF(T. LY. TROR-,0001) RETURN

00 169 1=31,3
BVOLIIRBV(Y)
OviL=0., ) :
DYHETOL X )=DYHETAL )
DYHETACL )20,

100 CONTINUE
1

1-51
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00000060
00000070

- 00000080

00000090
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
€0000190
30000200
00000210
00000220
00000230
60000240
00000250
00000260
00000270
00000280
00000290
00000300
00000310
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00000330
00000340
00000350
00000360
00000370
00000300
00000390
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¢0000420
00060420
00000430
00000440
00000450
00000450
00000470
00000400
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00000520
00000530
00000540
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CUTPUT AND PRINT CONTROL

IF (PRNTDT.G7.0) GO TO 960
IF (MODPOT.EQ.0) GO TO 999

IF (T.LT.TPRMOD-.0005) GO TO 999
TPRMQD=TPRMOD+MODPOT
€0 70 970

960 CONTINUE

IF (T.LT.TPRNT-.0005) GO TO 999
TPRNT=TPRNT +PRNTOT

970 CCNTINUE

o0

IF (FRNTSH.LT.1) GO TO 999
WRITE(OFILE,1200)0V0,0THETO

999 CCHTINUE

GOD

500
501

502
503

510

¢
¢
c
1000

TROR=TROR+DT
RETURN

READER INITIALIZATION BEGINS HERE

CONTINUE

REWIND JFILE

READ (XIFILE,1000)IX,DATA(IX)
IF (EOF(IFILE}) 502,501
CONTINUE

READ(PFILE,2000) IX,POATA(IX)
IF (EOF(RFILE)) 510,503
CONTINUE

REMIND IFILE
REWIND PFILE
OPILESXFILE

WRITE(QFILE,1010)0T,PRNTSWOUTSH,OF ILE ,HODPOT » PRNTOY

INITSH=1
TRDR=T+0T
RETURN

END OF INITIALIZATION

FORMAT(15,F20.10)

L1010 FORMAT(IOH READER INITIALIZATION »

HAIXH8H DT 13%,616.8.3X)4H SEC,
/735,84 PRNTSH ,3X,616.8,

X/3¥ 80 QUTBW 4 3X,6156.8,

X/73K)8H OFXLE 33X, 115,

R/73K,8H MODPDT 3X4616.8.

%/3N.8H PRNTOYT ,3X,616.8.//)

1200 FORHAT(OX,25H #¥ ROR we  DV(FY/SEC)  ,30616.84/

X 6X, 25H DYHETA(RADS) 413616.8./)

END

1- 52
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00000660
00000670
00000580
00000690
00000700
00000710
09000720
00000730
00000740
00000750
00000760
00000770
00000780
00000790
00000800
00000810
00000320
00000830
00000840
00000850
60000860
00000370
00000680
00000890
00009900
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00000920
00000930
00000940
00000550
00020560
00000970
00000980
00000990
00003000
00001010
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00001030
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00201050
00001060
00001070
00001060
00001090
00001100
- 00001118
00001220
00001135
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C 03/10/78 DATE OF CURRENT MODULE

REAL BIAS(3)
REAL CROSS1(3)
REAL CROSS2(3)
REAL CROSS3(3)
REAL DATA(73)
REAL OT

REAL DDTH(3)
REAL DELI
REAL OTHETA(3)
REAL DTHETP(3)
REAL DTHETZ(3)
REAL DVA(3)
REAL DVO(3)
REAL G

REAL IXX

REAL KII3)
REAL MRC

REAL MODPDY
REAL PBUF(16)
REAL PDATA(20)
REAL RABO(9)
REAL QABX(9)
REAL QABY(9)
REAL QABZ(9)
REAL GHIS(9)
REAL RX(3)
REAL RY(3)
REAL RZ(3)
REAL SFHO(3)
REAL SFMI(3)
REAL SFPO(Y)
REAL SFPL(Y)
REAL 8MO{3)
REAL SML(D)
REAL SPO(3)
REAL S5PLID)
REAL SPAREL
REAL SPAREZ
REAL TERMUD
REAL TPRNT

- REAL KOOY(3) .

REAL WE -

INTEGER TENDF
INTEGER INITSN
INTEGER IFILE
INTESER OFILE
INTEGER QUTSH
INTESER PRELE

. EQUIVALENCE {DATA(3), DY)

C THE ACCELEROMETER COMPENSATION MQDULE COMPENSATES FOR ACCELEROMETER °
C DBIASES AND ERRORS.

SUBROUTINE ACOMP (

T,IENDF,DVO,DTHETA,
X \'}

i)

00000010
00000020
80000030
00000040
00000050
00000060
00000070
00000080
60000050
00000100
00000110
00000120
00000130
00000140
00000150
00000160
060000170
00000160
00000190
00000200
00000210
00000220
00000230
00000240
00000250
00000260
00000270
00000260
00000290
60000300
00000310
00000320
00000330
00000340
00000350
00000360
00000370
00000300
00000390
00000400
060000410
00000420
000006430
00000440
00000650
00000960
00000470
00400480
00000490
00000500
00000510
00000520
00006530
00000540
00000550
00000560
00000520
00000500
20000590
80000600
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EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENTE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE
EGQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(DATA(2), PRNTSHW)
(DATA(3), OUTSW)
(DATA(4), XFILE)
(DATA(5), SPAREl)
(DATA(6), SPARE2}
(DATA(?7), DELY}
(DATA(8), QABX(1))
(DATA(17),SFPO(1))
(DATA(20),BIAS(1))
(DATA(23),QABY(1))
(DATA(32),QABZ(1)}
(DATA(41),MODPDT)
(BATA{42),KII(1)})
(DATA(45),MRC)
(DATA(46),QMIS(1) )
(DATA(55),8FNO(1))
(DATA(58),8FP1(1))
(DATAL61),SFML(1))
(DATA(64),RX(1))
(DATA(67),RY{1) )
(DATA(70),RZ(1})
(DATA(73),IXX)

(PDATA(1),UE)
(PDATA(2},RE)
(PDATA(3),6)
(PDATA(4),PRNTDT)
(PDATA(S),PBUF(1))

DAYA CROSS3/3%0./
DATA TPRMOD/0.0/
DATA TFRNT/0./
DATA INITSW/G/
DATA IFILE/6Y/
OATA K10/0/
DATA PFILE/7/

IF (IENDF.EQ.)) RETURN
IF (INITSW.EQ.0} GO YO 500
IF (7.L7.7CAC=.0001) RETURN

S OnnNo

COMPENSATE POR SCALE FACTOR ERROR AND BIAS
IF (K10.£Q.0) GOYQ 25

00 20 X321,3 '
DOTHE XS )=DTHETAL LI -UTHETP( 1)
CALL MXV{QABOQ.DDTH,KOOT) '
BG 22 1g=1,3

- KDOTLEZ )=KDOT¢22)/0
ok CONTINUE i
¢
25 CONTINUE

00 100 Xs3,3

IF (OVOLT).LY.0.) GOYO 26
Y1=1,05000 1 3e8PLL X WOVOL ) /0Y
GOTG 27 S

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000650
00000700

00000710

60000720
00000730
00000740
00000750
00000760
00000770
00000780
60000790
00000800
00000810
00000820
00000830
00000840
00000850
00000860
00000870
00000880
00000890
00000900
00000910
00000920
00000930
00000940
00000950
00000960
00000970
90000980
00000990
00001000
00001010
00001020
00001630
00001040
80601050
00601060

_00001070

00001080
00001090
00001100
00601110
00001120
00001139
00001190
00001150

. 00001162

00001170
000013180
00001190

60001200




26 . T1s1.+SMOCI)+SML(IINDVO(IIAOT - 00001210
" c . 00001220
27  CONTINUE 00001230
DVO(I)=DVO(I )#T1 00001240
| DVO( X }=0VO( T )+BXAS( X )*DT . 60001250
L c 00001260
IF({I.NE.1) GOTO 30 2 00001270
: c : 00001280
CROSS1{1)=DTHETA( 2 )#RX(3)-DTHETA( 3)%RX(2) 00001290
CROSS1(2)=DTHETA( 3)%RX(1)~DTHETA( L }4RX(3) . 00001300
CROSS1(3)=DTHETAL1)%RX(2)-DTHETA{ 2 J%AX(1) 00001310
CROSS2{1)=(DTHETA( 2 }#CRUSS1(3)~DTHETA( 3)#CROSS1(2))/0T ' 00001320
c 00001330
. CALL MXV(QABX,DTHETA,DTHETZ) ~ 00001340
¢ 00001350
IF (K10.EQ.0) GOTO 50 00001360
CROSS3(1)3(DDTH( 2 )RX{ 3)-DOTH{ 3)%RX(2) )/DT 00001370
GOTO 50 . : 00001380
t 00001350
E 30 IF(I,NE.2) GOTO 40 00001400
! CROSS1(1)=DTHETA( 2)%RY(3)-DTHETA(3)%RY(2) 00001410
. CROSS1(2)=DTHETAL 3)¥RY{1)~DTHETAL L J¥RY( 3) 00001420
o : CROSS1(3)=DTHETA( 1 1#RY(2)-DTHETA( 2 #RY(1) 00001430
X CROS552(2 )=(DTHETAL 3)1%CROSS1{1 )~-DTHETA( 1 )CROSS1(3) )/0T 00001440
c 00001450
CALL MXV(QABY,DTHETA,DTHETZ) 00001460
c 00001470
IF {K10.EQ.0) GOTO 50 ©0001480
CROSS3(2)3{DDTH( 3)#RY{ 1)=DDTH( 1 JMRY(3))/DT 00001490
6OT0. 50 - 00001500
c 00001510
> 40 CALL MXV(QABZ,DTHETA,DTHETZ) 00001520
c 00001530
CRCSS1(L)=NTHETA( 2)MRZ(3)~-DYHETAL 3)4RZ(2) ' 000015490
CROSSL(2)=DTHETAL 3)¥RZ(1)-DTHETAL1 I¥RZ( 3) 00001550
13 -CROSS1(3)=DTHETAC 1 )NRZ(2)=DTHETA( 2 }¥RZ(1) 00001560
[ GROSS52(3)2(DTHETA(1)¥CROSS1{ 2 )=DTHETAL 2 JNCROSS1(1) )/0T 00001570
¢ 00001580
IF (K10.ER.0) GOTO 50 00001590
CROSS3(3)=(DDTH() WRZ(2)-DDTHI2)WRZ(1NADT 00001600
50  CONTINUE 00003610
OVO(X)SDVOLT )4KIZ( I )NDVO( T INDVOL T )/0T=DELI#DTHETZ( 3)SDTHETZ(1)/0T 00001620
- X /MARe 00001630
- | DVOL X )=DVOL 2 )=CROSS3L T )~CROSS2L ) 00001440
. | c 00001650
S o : IFIK10.6Q.0) GOVO 100 00001440
3 , DVO( T 1=DVO( T} e IXX/MRCHRDOTL D) . 00001670
: . 100 CONYINUE : ' 00001680
£ K102} : 00003690
y ¢ : , 00001700
T , 00 160 Y6xl,3 00001710
] - 160 DYHETP(X6 IOTHETAL26) 00001720
: ¢ : : 00001730
Y C COHPEHSATE EOR Xs¥y» AND 2 HISSALIGNHMENT ‘ : 00001740
: . ¢ ' - 00001750
o 5 CALL HXV(QNIS,OV0,0VA) 00001760
Ty ke o B _ 00001770
3 C GUYRUT AND PRINY CONTROL . -~ 00001780
E ¢ : ' 00001790
8 IF (PRNTOT.OY.0) GO YO 930 _ 000014800

V] - .

R -‘ ! -,

E s I 1-55




IF (MODPDT.EQ.0) GO TO 999 00001810

c 00001820

IF (T.LT.TPRMOD-.0005) GO TO 999 00001830

TPRHOD=TPRMOD+HODFOT 00001840

G0 TO 970 00001850

c 00001860

960 CONTINUE 00001670

IF (T.LY.TPRNT-.0005) GO TO 999 00001880

TERNTSTPRNT+PRNTDT 00001690

c 00001900

970 CONTINUE 00001910

IF (PRNTSW.LT.1.) GO TO 999 00001920

WRITE(OFILE,1200) DVA 00001930

c 00001940

999 CONTINUE 00001650

TCAC=T+DT ' 00001960

RETURN 00001970

c 00001980

C ACC COMPENSATION MODULE INITIALIZATION 00001990

c 00002000

500 CONTINUE 00002010

REWIND IFILE 00002020

REHIND PFILE 00002030

501 READ (IFILE,1000) IX,DATACIX) 00002040

IF (EQF(IFILE)) 502,501 00002050

502 CONTINUE 00002060

503 READ (PFILE,1000) IX,PDATA(IX) 00002070

IF (EQF(PFILE)) 504,503 00602000

504 CONTINVE 00002090

c 00002100

RENIND IFILE 00002110

REAIID PFILE 00002120

OFILESXFILE 00002130

¢ 00002140

MRITE (OFXLE,1010) DT,PRNTSH,OUTSW,OFLE,SPAREL,HODPOY , PRNTOT ,DELI00002150

X,BIAS,KIT,MRC, INX)QABK , GABY ) QAB2 00002160

WRITE (OFILE,A01) QMIS,SFMO»SFHL,SFROsSFPLIRXIRY,RZ 00002170

¢ 00002180

c : 00002150

00 600 52a1,3 : 00002200

BIAS(12)7BIAS( 22 )M, E-6NG 00002210

KIT(I212KYT0 1201 Ewb/ 00002220

600 COMTINUE ' 00002230

¢ . 09002240

: GABOE 1)=QABXL4) 00002250
‘ GABO1 2)2QABX(5) _ , ‘ 00002260
: QA0 3)=QABX(6 ) , 00002270
% . QALO(4)RQADY(4) A : 00002080
‘ QARD( 5)2GABY(5) : 00002290
i QABOL6)3QABY(6) 00002300
b QABOI 1)5QABZL 4 ) . 00002310
! QABO(0)2QABZ 5) , : 00002339
QAZO(9)=QADZ6) 3 00002330

TRX2INNND, 3PE-5 00002340

DELY-DELINZ, 37E-6 : 00002350

. MRCEMACK?. 2YE -5 , © 00002360

¢ 00 650 x1=1,3 . 00002370

SPOLT1I2SFPOLTA I Ev6 00002380

SPL(ELISSEILLTL WD E6/6 49002390

SMOC 32 )SRHOLIL I3 . E=6 : 00002400




A TN R

SML{I1)=SFMI(I1)#1.E-6/G
650  CUNTINUE

c

c
INITSW=1
TCAC=T+DT
RETURN

c

1000 FORMAT (15,F20.10)
1010 FORMAT(36H ACC COMPENSATION

INITIALIZATION ’

X/3X 84 DT +3%,616.8,3%,4H SEC,

X/3X,8H PRNTSW ,3X,616.8,
X/3%X,8H OUTSH ,3X,616.8,
X/73X,8H OFILE ,3X,I15,
X/3%,8H SPARE »3X,G16.8,
X/3X,8H MODFDT ,3X,616.8,
X/73%,8H PRNTDT ,3X,Gl6.8://+

X/3%»8H DELI  ,3X,616.5,)9H GM CHux2,

XZ1BR R, 18X, 1Y, 18X, 12"

X/73X,88 BIAS  ,3(3X,G16.8),8H MICRO G

X/3%,8H KIX s 3t 3X,616.8),
X/3X,8H MRC 13%,616.8, 6H

13K MICRO G/Gw¥2,
GM CH,

X/3K 84 IXX 33X5616.8,94 GM CMun2,

X/3K,8H QABX  »3(3X,G16.6),

X/11%,3(3X)616.8),/11X,3(3X,616.8),

X/3%8H QABY  ,3(3X,GL6.8),

R/711%, 3 3%:616.8), /11X, 3(3X,6G16.8),

X/3X8H QABZ  43(3X),616.8),

RX/11X» 303X4616.8), /11X, 3 3X,616.8))

1011 FORMAT (
X/3%,8H QMIS  ,3(3X,616.8),

X711Xs 303X,616.81, /11X, 3(3X4616.8)

X/3X,8R SFMO  ,3(3X,616.8),
X/3%,0H SFHY  ,3(3X,616.8),
X/3% 84 SFPO ) 3(3X,616.8),
X/3K 84 SFPL  ,3(3X,616.8),
R/360H RX »303X)616.8),
/38,810 RY 13 IK,616.8),
R/3%s8H RT +3E3IX,6156.0),
1200 FORUAT(6X,25H ww CAC w¢ (QV
END

GH PPM,

H PPN /G,

4H PPH,

7H PPH /G,

3H FTy

3H FTy

M FT/)

(FT/SEC) »3G16.8,/)

=57

00002410
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002580
00002590
00002600
00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00902690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
00002780
00002790
00002800
00002010




T TP R s o A RS

¢ 00000010
C 03/10/78 DATE OF CURRENT MODULE 60000020
c 00000030
C  THE GYRO COMPENSATION MODULE COMPENSATES FOR ACCELEROMETER BIASES 00000040 -
C AND ERRORS. 00000050
4 00000060
SUBROUTINE GCOMP (T,IENDF, 006000070
X DTHETO,DOVA,DTHETZ) 60000080 -
c 00000090
REAL BIAS(3) 00000100
REAL BUF(17) 00000110
REAL DATA(86) 00000120
REAL DELI 00000130
REAL DT 00000140
REAL DTH(3) 00000150
REAL DTHETG(I) 00000160
) REAL OTHETO(3) 00000170
3 REAL OTHETZ(3) 00000180
REAL DVA(3) 00000190
REAL DVG(3) 60000200
REAL DWO(3) 00000220
REAL G 00000220
REAL R 60000230
REAL IXX 40000240
REAL KI(3) 00000250
REAL KO(3} 00000260
REAL KS(31 00000270
REAL KYI(}) 00000280
REAL KIS(3) 00000290
REAL KOS(3) ©0000300
REAL KIO(3) 40000310
REAL KSS(3) 00000320
REAL LAT 00000330
REAL MODPDY 00000340
REAL PRUF(16) ) 00000350
REAL PDATA(20) 00000360
REAL PRNTDT 00000370
REAL QGOX(9) 00000330
REAL QGBY!9) $0000390
REAL QGBZ(9) 09000400
REAL GQHIS(9) 00000410
REAL GO2G(9) 00000420
REAL RE 00000430
REAL SFMOC3) 00000440
HEAL SFH1(3) 00000450
REAL SFPOL3) 00000460
REAL SHO(Y) €06000470
- REAL SMAMY) 00000430
REAL SPOLY3) 00000490
REAL SPMLY) ) 60000500
REAL SPAREL : - 00000510
‘REAL SPARER ’ 00000520
REAL SPPA(3) _ 00000530
REAL ¥ ‘ 00000540
REAL T - ' : 00000550
- REAL YPHINOD . 00000560
‘- REAL YPANY . 00000570
- REAL WOOY(3) ' o 00000580
T REAL ME . 0000059
' ' 00000600
1-58
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I e T

AT

INTEGER IENDF
INTEGER IFILE
INTEGER INITSW
INTEGER OUTSW
INTEGER OFILE
INTEGER PFILE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

(DATA(L), DT)
(DATA(2), PRNTSW)
(DATA(3), OUTSW)
(DATA(Q), XFILE)
(DATA(S), SPAREL)
(DATA(6 )\ SPARE2)
(DATA(7), GMIS(1))
(DATA{17),5FP0(1))
(DATA(20),BIAS(1))
(DATA(23),8FM0(1))
(DATA(26),868X(1))
(DATA( 35),Q5BY(1))
(DATA(46),Q682(1))
(DATA(53),K0(1))
(DATA(56),KI{1))
(DATAL59),KS(1))
(DATA(62),KIX(1))
(DATA(65),H)
(DATA(66),1I%X)
(DATAL67),KS3(1))
(DATA(70),K10:1))
(DATAC73),K08(1))
(DATA(76),K35(1))
(DATA(79),DELY)
{DATA(B0),S5FMYIL))
IDATALB3},SFPL(Y))
(DAYA(86 ),MODBPOT)

(PDATA( L), ME)
(PDATA(2),RE)
(FDATAL3),6)
tPDATA(9),PRNYDT)
{POATAL5 ), PBUFLY ))

DATA TPRIOD/0.0/
DATA TPRNT/0.0/
DAYA YFILE/69/
DATA INLYSH/ 0/
DAYA K1 /0/
DAYA PPILE £27/

IF (XENDF.EQ.1) REYUSN
IF CINXTSHLEQ.0) 60 YO 500
IF 4T.LY,YEGY-.0005) RETURN

00 100 Ic1.y

aos a0

- -

IF (DTHETOLX).LY.0.) GOTO 9D
€ POSITIVE SCALE FACYOR ERROR

(2]

COMPENSATE FOR SCALE PACTCR ERRON AND DIAS

1-59

AT P R PRI 4t pa

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00600680
00000690
00000700
60000710
00000720
00000730
00000740
60000750
00000760
00000770
00000780
00000790
00000800
00600830
00000820
00000330
00000840
00600550
00000860
00000870
00000880
00000890
00000900
00000910
00000920
00000930
90000940
00000950
00000960
00000970
00200950

© 00000990

00001000
00001010
00091020
00003030
00001030
00001050
00001060
00001070
00001080
00001050
00002100
00001110
00001120
00001139
30001140
00001150
00001240
00091270
00001180
00001140
00003200



\ c 00001210

, T1=1.+SPO(I)+SPL(I)4DTHETO( 1)/0T 00001220
» GOT0 95 00001230
c 00003240
C  NEGATIVE SCALE FAGTOR ERROR 00001250
c 00001260
§0  T1=1.+SMO(I)+SML(I)DTHETO(T)/DT 00001270
‘ 95  DTHETO(I)=DTHETO(I)#T1+BIASi1)#0T . 00001260
; c 00001290
! 100 CONTINUE 00001309
: c ' 00001310
00 300 I1s1,3 00001320
c 00001330
C TRAHSFORM ACCELERATION FRCH XYZ YO I0S 00001340
c 00001350
IF (I1.NE.1) GOVO 210 00001260
€ X GYRO 00001370
c 00001380
; CALL MXV(QGBX.DVA,DVG) 00001390
i CALL MXV(QGBX,DTHETO,DTHETG) 00001400
| 3070 230 00001410
; c 00001420
: 210 IF (I1.NE.2) GOTO 22 00001430
; C Y GYRO 00001440
i c 00001450
i CALL MXV(QGBY,DVA,DVS) 00001660
; CALL MXV(QGBY,DTHETO,DTAETG) 00001476
: G0 70 230 000014680
C Z GYRD 96001450
. 00601500
--220  CALL NXV(GQGRZ,DVA.DVG) 00021510
CALL HNV(GGBZ,DYHETO,0THETG) 00001520
_ c ' 00001530
; 230  CONTIRUE : 00001540
; € 00001550
X C COMPENSATE FOR ACCELERATION EFFECTS 00001540
i c . 00002570
i DYMETOL X1 )=DYHETOL X1 )0K (T3 WNDVGL L JeKOU T2 JUDVG( 2 JaKSL I )0 20001580
! % DVG(IVe(KOSI T2 1uDVGI 2 INDVGL I ) oKL T1IKDVG( 3 INDVGL 3 e 00001590
; % KEX(I2IDVELL IRDVGE 1 )0RIS( LY JUDVGL X JUDVG( 3)4KI0( X1 JNOVGE 1 3n - 00001600
i X OVG(2)1/0T-DELISDYHETG( 1 JNDTHEYG! 3 ) MDY 00r 03610
! . - - 163
: ‘ 00001620
y 300 CONTINUE - A , . 0000A63C
§ 3F (K1.¥Q.0) GOTO QL0 : ' : 00001640
! DO 350 1511,3 : _ - . 00001650
| c 00001660
B € CALCULATE 307 ‘ ~ o000¥6Y0
! £ " 00001680
i © WDOTLIS)ISUTHEVOL IS )I-DYNCL5) : , © .. 000D
: 350, coMTINUE : ' ©. .. -00801700
i C CALL HAVIGDBG/HDOY, OND) S 00001730
: ¢ : 00091720
o B0 40 T2el.) ) 00001730
: DYHCTS ‘=CYHETO(R) 00001740
: OTHEYO 12 )2DTHETOL E2 1o TXXoDWOL IS I/H/DT . 00001750
i . 800 UBTINUE S ‘ 60001760
£ -t o 00001770
§ COT 640 , 00003 780
s _ 438 K1ei , _ 50001796
i 00 w50 36e%,) - ' . 00001800
-
F
. <
1-AD

s *«'*w;‘,-‘:;jxﬂﬁn}:ws

(e .._‘\.-v\\\:.p«&“”.”ﬂ.‘q-, TORS .\'-.,;\ S
RN . Yoo e




DTH(16)=0THETO( 14}
450  CONTINUE
: 460  CONTINUE
| c '
' : C COMPENSATE FOR XY, AND Z MISSALIGNMENT

CALL HXV(QNIS:DTHETO,DYHETZ)

R, TN

PRINT OQUTPUT AND CONTROL

OO0

IF (PRNTDT.GT.0) GO TO 960
IF (MODPOT.ER.Q) GO TO 999

; IF (T.LT.TPRHOD-.0005) GO YO 999
5 TPRMOD=TPINODSHODPOT

. G0 T0 970

A 960 CONTINUE

. : IF (T.LY.TPANT-.0005) GO TO 999
TPANTSTRRNTSPRANTUT

970 CONTINUE
IF (PRNTSK.LT.1.) GO TO ¢9¢

WRIVE(OFILE.1200) DYHETZ

(2 X 2]

999 CONTINUE
YERY=T4QT
RETURK -

INITIALIZATION

. o 500 CONTIRUE
. REWIND PFILE
REMIND YFILE
S : : 501 READ CXFELE.LOCO) KVaDATA(IX)
» : : AF LEQF(IFILE)) 502,501
: 507 CONTINUE
503 WEAD (PRYLE.Z000) 14\ POATALIX)
R 1 lEﬁFlPFlLSl! 510,503 - :
510 CoNvINUE '

REUINO PFILE
REMIND IPRLE
- QPELESHFILE

HRITE (OFILE,1000) DY PRITSH, CUTSH,DFELE, HODPOY, BENTDT,
X DIAS)SFE0,SENO,GOBN, S50 GI08 NS -

[+ B2z}

K Rl

»

b4

BAITE (OFILCI0ID) svn1-59ﬁx

0D 50 1371,9
SHASLESEMI IR B8
:  SPUTLIESFALITIINLLE
S+ SPOITAIESFRO NN Bt
: SHOLER 1E3PHOLS11w) . Ev
cawcmnﬂm

1-61.

RHETZ LOFILE, X000 RELKO,RS.KE x¢uxs.xns.uss.uxo¢u.nxux.xax'

00001810
00001520

00001630

00001840
00001850
00001860
00001870

‘00001830

00001890
00001900
0001910
00602920
00001930
000019490
00001950
00001960
00002970
00001950

02001990

00002000
00002010
oogocoa0
00002030
00002040

© . 00002050

00002060
00002070
egoo2080
03002090
00002104
qooo2110

- 60002120

40002130

-, 00002240

togodise
00802180
00002175
gooorlag
goeceled

08002200
- 0508RRLR
© 00002230
- g0O02230

gugeresy

. 30008050,
£ doBoRed
o QneosrTe
00002280

GBODISY
09002300
08E03 30
TR h

. dhobEsIo

00002350 .

- Qeu0tysy
GOO0YS0
© 000370

00202330

. 00808350
- OBY0RGTY

S . - o - - . . L . o N < '«..:. e
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39

0

00 829 I3=1,3
BIAS(ISIRHIAS(T3 NG, 85E-4
HKICI3IeRRLIN N0, 858-4/0
KOLX3IEROLY3 )M, 85E-6/6
KSTI3IahSEIIInG . A58-4/C
KITCXI)=RIT(IT )04, 05E-6/6/8
KIS{EIIKISIIY )G, B8E-8/6/6
KOSTIS1ENOSITY)InG, O5E-4/6/6
KL I eKAS( I3 )%0.85L-4/6/C
KIO( X3 eKIOL L3 }%a QBE-6/0/0
CONTINUE

IXXBINNED YPE=8
DELISDELING,.37E-6
HeHed 37E=¢
QOBGEL 1eQUBNIY)
QUBGL 2 )2QANNLEY
QRBGL 312GeRNL &)
QOBGLG ) =QLBYI4)
QUOG{5)1xQBIYV(E)
QOVGBES I xQLAY(6)
QOBUL T =QGH2( Q)
QUOGLY ) *QGRELS)
Q0BG 9 1eQBDELS)

INITSHR)
TCRYETHOT
RETURN

1000 FORMAY (I5,F20.10)
1010 FORMATC36H GYR COMPENSATION INIYIALIZATION

X/IXOH DY »IX1616,8, 3% 40 3EC,

NAINLON PRNYSW
N3 8 QUTSN
NZIX) 0N OFTLE
X7 8H MODPD T
NG EN ERNTOT

Y3 0816.,8,y

P IXH614.8,
+IXy 118,
1816, 8,

Y I, 016.84 27y

NZ1AX NV LAX, Y AN e

NI BH BYAS
hOA Y IR
RN 8H UFMo
73N 0H QGBX

VIOIXH614,8), 7 BEG/NR,
1 3UINLGL6.83) 4N BPH,
yICINGB16.8)) AN PEM/Z,
»303X.610. 81,

KL 3OIXLG18.8)) A AN JUINGGLG.0) 4 /)y

X/3H8N Geny

» 303X, 614,00,

NZLLX) JEIX0 616,80, 721X 3UINIGL0. 814 /)

N/ 00 qea

y30IN616.8),

NZLIX 33N 636,81, 711X LIV GYS. 00,

NPONABH GMTY

y303X,G16.0),

XU IOINGGLS,0), 701N, 81 $X:616.0) /)
1011 PORMATY

N/ 8 RT
X/ 00 KO
X730 EH kY
X/RLEH KIX
RAIXION K18
NATOH8H ROY
NZINHOH K84
R7INWOH KO

+3USX616.0), 91 DEG/HR/G
$ 30X 010.81 94 DEGAHRAG
»303XAG618.8), 90 DEGANRAY,
f3EINABY6. 01y 16N DEG/HR/GUND,
y3UINIG16.8) 160 DEG/HR/GuRE,
+JUINIGL6,8) 0 10H DEG/HR GuRG,
+3UI010.8) 010K DEGANRAGNNE,
yIUINHGLE.8) 4 260 DES/HRZGUNE

l=6d

00002410
00002420
00002430
00002940
00002450
00098400
00000470
00002480
0000L% 490
00002500
00002510
00002520
00000530
00002540
000005350
00062560
00002LT0
000002580
00002590
0C002400
00002810
00000020
00002630
00002470
00002680
00000860
00002670
00000620
00000460
00002700
00002710
00002720
00002730
00002740
00002780
00003700
00002770
6002780
0000279
oovg000
00002010
oqgolate
000000N
00002440
00000050
20000080
0006270
60002430
0000690
00000900
60002918

_ggoonesd
00002930

00002940
60000 050
00002200
0200097
GO00294¢0

T Q0002890

00003000
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X/3X,8H H
/3K 8H DELY
X/73K 8N IXX
1012 FORMAT{
X/73%,8H SFM1
X/3X,8H SFP)

+3X4616.8,13H GM CHun2/SEC,
1 3%1616.8,)9H GM CMwu2,
»3%,6i6.0,9H G CHww2)

- »3(3%,616.81,13H PPH /RAD/SEC,

13(3%,616.81,134 PFY /RAD/SEC,//)

1200 FORMAT{OX,27H wi CGY #% DTHETA (RAD}  ,3616.8,/)

END

' 1-63

00003010
00003020
00003030
00003040
00003050
00003060
00003070
00003080



c 00000010
. 3/15/78 DATE OF CURRENT MODULE 00000020
c 00000030
C 10/18/77 CHANGE FORMATS TO 616.8 00000040
c ‘ 00000050
Cwwwisk  Wuw#e  RING LASER GYRO COMPENSATION MODULE wwwww  wwww 00000060
c ' 00000070
c 00000080
. SUBROUTINE GCOMP ( T,IENDF,DTHETO,DVA, 06000090

. DTHETZ ) 00000100

c . 00000110
c .DTHETO - INCREMENTAL ROTATION GENERATED BY GYROS. 00000120
c JOTHETZ - COMPENSATED INCREMENTAL ROTATION. 00060130
c .OVA = NOT USED, 00000140
c ' ' 00000150
IMPLICIT REAL ( A-2 ) 00000160
INTEGER I,TENDF,INITSW,IFILE,IX,J:K)OFILE,NP,PFILE 00000170
DINENSION ABBS3),ANG(3),ANGRINI3),ANGHN( 3),DATAL 31),0THETZ( 3), 00000180

. DTHETO(3),0B(3),DTA(3),DTC(3),EXPD(3),EXPSF(3),KKI$),SF(3), 00000150

. SFTA(3),SFTC(3),VT1{3),DVA(3),PBUF(16),PDATA(20) 00000200

c 00000210
c 00000220
EQUIVALENCE (DATA(1), DT) 00000230
EQUIVALENCE (DATA(Z), PRNTSY) 00000240
EQUIVALENCE (DATA(3); QUTSK) 00000250
EGULVALENCE (DATA(4), XFILE) . 00000260
EQUIVALENCE (DATA(S!, SPAREL) 00000270
EGUIVALENCE (DATAL6), SPARE2) 00000280
EQUIVALENGE (DATA(7), HOJPOY) 00000290
EQUIVALENCE (DATA(S1, DB(1)) 00000300
EQUIVALEHCE (DATA(11), DYA(1)) 00000316
EQUIVALENCE (DATALG), DTC(1)) 00000320
_EQUIVALENCE (DATA{17), SFTA())) 00000330
EQUIVALENCE (DATA(20), SFTC(1)) 00000340
EQJIVALENCE (DATA(23), KW(1)) 00000350

e . 00000360
S . 00000370
T ~ EQUIVALENGE { POATAL ) WE) 00000380
S EQUIVALENGE (FDATA(2),RE) 00000350
EGUIVALENCE (FDATAL3),6) 00008400
EQUIVALENCE (PDATALG),PRNTDT) 00000430

~ “EQUIVALENCE (PDATALS),PBUF(Y)) 00000920
(A - 00090630
. DATA DYR /£,01745329251994330/ 00000490
DATA INITSH 20/ : 00008450

DAYA YFELE /897 : 06090060

DATA OFILE /67 : 00000470

. DATA PFILE /7/ 00000480
DATA TPRNT /0.0/ , 00000490

DAYA TPRMOD 20,0/ 00600500

¢ 00000510
IF (XENOF.£Q.%) RETUAN : : 00000520

IP (INITSH.EQ.0) GO TO 500 00000530

TP (V.LY.TCOV-.0001) RETURN : 00000540

c : : 00000550
N 00000540
© mnenemumesnosnuanneasHEGIN NORHAL COMPUTATIONS:=snunssumnouns 00000570
CHWTRANSIENT DRXFY AMD TRANSIENT SCALE PACTOR! DYA,SFYA. 00000560
100 DD10S k=1, : T 09000590
IF ¢ ABSC DVALY) ) LLT. 1.E-10 ) DTACZ) = 0, . 00000600




TR T AN 7@'*?25ﬁ53'<gﬂ£"o:57~;'

TR TR TR

bl R s

R T T R o i

[l

IF ( ABS( SFTA(1) ) .LT. 1.E-10 ) SFTA(I) = 0. 00000610
DTACI) = DTALI)*EXFD(Y) 00000620
SFTA(I) = SFTA(I)NEXPSF(L) 00000630
K24¥#(I=1)41 60000640

KW(K) = SF(I) + SFTA(I) 00000650

105  CONTINUE 00000660
CHNCOMPUTE COMPENSATED INCRE,ENTAL ROTATION: DTHETZ. 00000670
00 110 I = 1,3 00000680

110 VTI(I) = DTHETO(T) - ( DB(I} + DTA(I) WOT 00000690
CALL MXV { KM.VT1,DTHETZ ) 00000700

D9 112 I = 1,3 00000710

112 DTHETZ(I) = YTL(I) - OTHETZ(I) 60000720
Cmmmermmmmmnn— mm——— END NORMAL COMPUTATIONS 00000730
¢ 00900740
C OUTPUT AND PRINT CONTROL 00000750
c 00000760
IF (PRNTCT.G6T.0) GO TO 960 00000770

LF (MODPDT.EQ.0) GO TO 999 00000780

¢ 00000790
IF (T,LT.TPRMUD-.0005) GO TO 999 00000600
TPRMOD=TFRMOD +HODPDT 00000810

60 YO 970 00000820

c 00000830
960 CONTINUE 00000840
IF (T.LT.TERNT~,0005) GO TO 999 00000850
TPRNT=TPRNTARRNTOT 00000860

c 60000870
970 CONTINUE 00000580
IF (PRANTSH.LT.1) GO YO 999 90000890
00020900

URITE(OFILE)1200) DTHETZ 00000912

c 00000920
¢ 00000930
999 CONTINUE 00000940
TCOY=T4DT 00000950
RETURN 00000960

¢ 00000970
Cemmmmnnenmanmanen=nsINITIALIZATION SECTION ===+=00000900
CWWREAD THE INPUT DATA FILE: XFILE. 00006950
N - SIMULATION TIME SYEP { SEC ) 00001000
c .08 - BIAS DRIFY (DEG/HR) 00001010
€ .DYA = DRIFY YRANSIENT AMPLITUDE (DEG/HR) 00001020
€ .DYC = ORIFY YRANSIEWT TIME CONSYANY ( HIN ) 00001030
€ .SPYA - SCALE FACYCR TRANSICNY AMPLITUDE { PPH ) 00001040
€ .SFTC  ~ SCALE FACTOR TRANSIENT TIME CONSTANY ( HIN ) 00001050
¢ KN ~ SF AND GYRO IA MISALIGNHENT HATRIX ¢ PR ) 00001060
¢ 20001070
K 00001000
500 CONVINVE 00002090
REHIND BFILE 00603160
REWIND IFILE 00001110

501 READ (XFILE.1000) IX,DATALIX) 00001120
IF (EOFCIFILE)) S03,50) 00001130

502 CONTINUE 00001140
503  READ (PPILE,1000) XX PDATALIX) 00001159
. IF (EOF{PFILE)) 510,503 00001160
510 CONYINUE 00002370
. REMIND PFILE 00001100
REMIND IFILE . 00001190
OFILESXPILE 00001200

1-63




’ R
R i N
4

WRITE (OFILE,1010) DT,PRNTSW,GUTSW,0F ILE, PRNTDT,MODPDT
WRITE (OFILE,1011) DB,OTA,DTC,SFYA,SFTC, KK

c

Cu#GCALE THZ INPUT DATA TO INTERNAL PROGRAM UNITS.

8 0010 X=1,3
03(I) = DBIIIXDTR/3600.
DTA(I) = DTA(I%DTR/3600.
DYC(I) = DTCII)IN50,
SFTA(I) = SFTAITI*1.E~06
SFTC(I) = SFTCIIING0.
DTHETZ(I) = 0.
0010 J = 1,3
K=3#(I-1)+J
KMIK) = KW(KI*1,E-06

10 CONTINUE

po1zx=1,3

Kz4®(I=11e1

SFII) = KW(K)

EXPO(I) = 0.

EXPSF(I) = 0,

IF ¢ DTC(I) .GT. 0.) EXPD(X) = EXP(-DT/DTC(I) )
IF L SFTCII) .GT. 0.) EXPSF(I) = EXP(-DYT/SFYC(Y) )

1 CONTINUE

INITSU=]
TCGYST+0T
RETURN

CHUEND INIVIALIZATION.

¢
¢
1800 FORMAT (X5.F20.10)

1020 FORMATIG2H LASER GYRO CONMPENSATION INITIALIZATION .,

X/Z3N8H DT 2 3%,616,8,43%)4H SEC,

X23%)8H PRNT®' ,3X.714.8,

XASKEH QUTE A 3X%,026.8,

X364 OFXLE ,3X, 115,

X273, 8H PRNYDY »3X:G16.8)3X,4H SEC,

R23XP" L JDPOT 2 3%1526.8438,4H SEC/7)

1011 RO LATL

KZ10Y 1IN RBR MY 18K 8T,

K73X,.84 0B »303:4,616.8), 7 DEG/HR,
- K/AN.8H DTA +303X:616.8), 7H DEG/HR,

P2AXLBH BTG »IUIK,616.8) 044 HINY

X730 3H SFTA ¢ 3IKG16,8) 04 PPH,

YO, 8H SFYC »3U3X1616.8),4H HIN,

TR AN Ku= » 303N, 006,.83,4H PPN,

T WK BUNLG16.8),/L1K, 3L IRA616.8),/4)

1200 FORMAT(OX,27H ## CGY we OYHETA (RAD)  ,3(3X,620.12))
- o

166

00001210
0go01220
0000.230
00001240
00001250
00001260
00001270
0001260
00001230
00001300
00001310
00001320
00001330
00001340
00001350
00001360
00001370
00001380
00001390
00001400
00001410
00001420
00001430
00001440
00001450
00001460
00001470
00001480
00001450
00001500
60001510
00001520
0000153¢
0000:540
00001550
30001560
00001570
00001580
00001590
60001600

" 00001610
00001620

00001430
00001640

- §0001650

00001860
00001670
00001660

- 60001690
- - 60603700
00003720 -




c
* € 05/30/78 DATE OF CURRENT MODULE
c
C THE ATTITUDE AMD ALGORITHM MOOULE COMPUTER THE 300Y TJ IHERTIAL
s C TRANSFORMATION, THE DIRECTION COSINE MATRIX, AND TRANSFORMS THE
! © C INGREMENTAL VELOCITY COORDINATES.
: c
j SUBROUTINE ALG (T,JENDF,DTHETI,OV,
] X DVN,DCM)
[ REAL C1
REAL €2
REAL C3
1 REAL COSLAT
) REAL COSLON
REAL COSP
REAL CCSR
REAL COSW
REAL COSY
REAL D
REAL DATA(1G)
REAL DT
REAL DTHETA(3)
REAL DTHETI(3)
REAL DTHR(3)
REAL DTHPRE(3)
REAL DTNRM
REAL DV(3)
ot REAL DVI(3)
-k REAL DVN(3)
REAL D}
REAL 6
. REAL ILAT
REAL ILON
REAL LATERR
REAL LDELY2(4,0)
. REAL LDTHtS)
REAL LONERR
REAL MODPDY
REAL ORDER
REAL GIB(9)
REAL QIR(9)
REAL QPB(9)
REAL QUAT(%)
REAL QTENP(G)
“QEAL PDATAL20)
REAL PIYCH
REAL PYTERR
HEAL PRNYDT
- REAL RDYODG
HEAL RE
QEAL BOLL
REAL ROLERR
REAL SINLAT
REAL SINLON
. REAL SIND
REAL SINR
REAL STNM ,
REAL SRHY
REAL QGOROCH -
REAL T

T YL T

TR

167

SOV @ A S e e N L e N R Lt ate

00000010
00000020
00000030
00600040
00030050
00000050
00000070
00000080
0000009C
00000100
00000110
00000120
00000130
00000140
00000150
00000160
00000170
00000180
000060190
00006203
00000210
03000220
00000230
00000246
00000250
00000260
00000270
00000280
00000290
00000300
00000310
00000320
00000330
00000340
000003590
0000060
00000370
00000360
00060399
06000400
00000410
40000420
00000430
00000440
00000450
00000460

. 00000470

00000480
0000049¢
09000500
00000530
00000520
00000530 -

00000540 -

00000550

- 00000560

00000570
60000580

- 00000590

00000600




©

REAL TALG

REAL TPRHMCD
REAL TPRNT
REAL UDELT(4,4)
REAL UDTH2
REAL WE

REAL WANDER
REAL WANERR
REAL YAW

REAL YAWERR

REAL DTH(9)

REAL ATEM(9)
REAL DCM(9)

REAL Q18,Q28,Q38
REAL Q01,Q02,Q03
REAL @Q12,Q23,Q31
RZAL TFH(9)

REAL DTEM(9)
REAL SMET

REAL CHET

INTEGER NGDCH
INTEGER ICHOF
INTEIER INITSH
INTEGER IFILE
IMNTESER OFILE
INTEGER QUTSH
INTEGER PFILE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

- EQUIVALENCE

EQUIVALENCE
EQUIVALENCE

: EQUIVALENCE

EQUIVALENCE
EQUIVALENCE

- EGUIVALENCE

EQUIVALENCE
EQUIVALENCE
EQUIVALENCE

EQUIVALENCE
- EGUIVALEHCE

ECUIVALENCE
ECUIVALENCE

- BRUIVALLNCE
-EGUEVALENCE

EQUIVALENCE
ECUSVALENCE

TEGUIVALENCE
_QuIvaLEbNeE

DATA RDYEDG

[DATALL ), DY)
{DATA(2)}, PANTSW)
(DATA(3 ), CUTSH)
(DATACG), XFILE)
(DATAL5), QORDCM)
(DATA(6), HODPOT)
(DATA{11),0RDER)
(DAYAC32),DTHAN)
(DATA(13),DTSLOKW)
(DATA(14 )4 LATERR )
{DATA(1S), LONERR)
{DATA{ 16 ) HANERR)
(DATALLT ), PIVERR)
(DATAL18),ROLERR)
{DATACL9) , YAHIRR)

EPOATALL ) HE)
(PDATALZ) HE)
{POAYAU3)\G )
(PIATALG ), PRNTDY)
(PDATALS), IUAT)
(FDAYAC6), TLON)
{BDATACT), MANDER)
(FDATAC9), ROLL)
(EDATAL20), PITCH)
{PDATA(1LDy YAW)

757.2957795/

- DAYA YFRND)/0.0/

DATA YPRIT/0.0/

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
00000730
60090740
00000750
00000760

. 00000770

00000780
00000790

. 0oog0s0e

00600610
00000820
00000830
60000840
000004836

- 00000360

00000870
(0000300
00000099
00000900
00000910
00000920
00000930
0000940
00000950
00000760

-90€ 00970

00000930
03000960
000010600

- 00091019

00001020

© - 00001070

00001090
90002050

T 00000000

30001470
08002000
00001030
00001100
00001110
00001320

 000M130

Q0001140
00001150
00091160
gopoLr7e

90001130 -

000011¢0

-00001200
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DATA INITSH/0/
DATA IFILE/70/
DATA K1/0/

OATA PFILE /7/

IF (YENDF.EQ.1) RETURN
IF (INITSH.EQ.Q) &O TO 500
IF (T.LT.TALG~.001) RETURN

STORE DCM AS DCMOLD FOR USE IN INTERPOLATED DCM, DCMMID

00 120 X2=1,9
DCHOLD( X2 )=QIBLI2)
CONTINUE

00 311 I3=1,3
DTHETACT3)=DTHETILI3) -
DTHRLI3)SOTHETILIZ)
CONTINUE

" CHUOSE RUAYERNION OR DIRECTION COSIME HATRIX UPDATE CALCULATION

IF (NGDCM .EG. ) 50 YO 400

BEGIN QUATERRION CALCULATION

UDELT(1,2)=-0THETA())
UDELT(1,3)3-DTHETAL2}
UDELT(2,4)=<DTHETA(L3)
UDELT(2,1)=DTHETALY)
UDELTIR,3)DTHETALY)
UOELT( 2,9 )=-DTHETA(2)
UOELT{ 3,1 )cDYHETA(R)
UDELT( 3,2 )-DYHETALS)
VOELTE 2,4 )EDTHETA( L )
UDELY(4, 1 I*DYHETALY)
UDELYL442)2DTHETALD)
UDELT( %+ 3)8=0THETALL)
IF (NORDER.HE.L) GOYD 140

£0 120 X2=1,4

€ PIRSY ORDER QUATEHNION

c

L2
c

i3

4
- Sa0

QYEHPLIR)EQUAT( T2 )82,

0o 120 J?Jﬂloﬁ

IF (2E.€Q.085 GOYO 120
‘thﬂ@(!235&05L¥(IZ.JZi#ﬁu&TtJélhﬁ?EﬂFllki
CONTINUE

80 INW !iﬂloﬁ
SUAT(I3 = qreupcxsa/a.

- CONTINUE
" Garo oo

CONYINUE
dDTN“k*(DTﬂEYA(33'073£7A(1)03 “ETA(Q)COTﬂthlZlinfﬁtrA(S)l
% DYHEYA(3))

.

| IF (RORDER.NE.2) GOYO 170

169

60001210
00001220
00001230
€0001240
00001250
00001260
00001270
00001280
00001290
00001300
0001310
00001320
00001330
00001340
60001350
00001360
00001370
00001380
00001392
00001600
00401410
00001420
001430

- 00001440

00002450

- 00001460

00001470
00001480
00031490
00001500
00001510
00001520
00001530
60001549

- 00001550

00001560
00001570

00001500

008001590
00001600
00001610
00002620
000014630

00001840

00001650
60001600
00001670
00002650

- 00001650

20001700
00003710
00001720
00002730

- GROOLTAU

€0001750
00001760
0oL 70
o601 7080
00001700
00001300




145

Kl=1

C SECOND ORDER QUATERNION

c

150

160

-~
-

170
c

Cl=2.+UDTH2/4.

DO 150 I4=1,4
QTEFP(IQ)-GUAT(IQ)“CI

00 150 J4=1,4
IF (J4.EQ.I4) GOTO 150

GTEHP(TI4)3UDELT( 14+ J4 )%QUAT(JS)+QTENP(IS)

CONTINUE

00 160 I521,4
CQUAT(I5)=QTEMP(I5)/2.
CONTINUE

GOTQ 200

IF(NORDER.HE.3) GOTO 300

C YHIRD ORDER QUATERNION

LR

Y

180

190

C
€ END QUATEANICN CALCULATICN

N«
-1
o

IF (K1.EQ.0) GOTQ 145

LOTR(Y )=DTHPRE 2 INDTHETA( 3 )-DTHFRE(3)%DTHETA(2)
LOTH(RISNTHPREC 3I#DTHETACL )-DTHPRE( 1 IXDTHETA(3)
LOTH(3Z)=DTHRRE( 1 }#DTHETM 2)-DTHPRE( 2 JMOTHETALL)

LLELT2(),2)==-LDTIHID)
LOELY2(143)3-LDTIH D)
LDELT2{1:G)==-LDTH(3)
LLELT2LE,1)5LDTH(Y)
LDELT2(2,31=LOTH(3)
LDELT2(2:4)3-1DTHIR:Y
LOELTS( 302 I5LDYH( 2}
LDELT2( 3,2)2-LDTH(3)
LOEATZ2(3,4)=LD0TRIY)
LOEATE(4,1 32LDTHII)

- LDELT2(4.2320DTH(2)

LOELT2(4,3)5-L0THIY)
CRal. 40,78, #UDTHR

C33),/2.40. /48, WUDTHD

80 180 Y4314
QTLEHPL 16 )5CRUQUATL26)

00 180 Joulen
IF 1J6.EQ.X6) GOYD 180

QYEHPE X6 ) 2¢ CHRUDELYI 16406 JeLDELTIN L6, U6 )36, IWAUATL IS eQTENPLTG)

CONTINUE

' 00 100 723,48
CQUATLI? JSQYENPLT?)

CoNTINUE

CONTINUE

NOMMALIZE QUATERNION
IF 11, LY, THORM-, 002 1GOY0 90D

o D20UATUL IRGUATEY JeQUAT( 2 JeQUATTE D2QUAT( 3 )IRQUATLS)
& SGUATEG JUQUAT(S ) .

1¢ (0.£Q.1,) GDTO S00
DY=SERTID)

1=

000012810
00001820
00001830
00001840
00001850
00001860
00001870
00001380
00001890
00001900
00001510
00001920
00002930
00601940
00001950
00001960
00001970
00001980
00001990
00002000
06002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00602090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002130
00002140
00002200
00002210
00002220
00002230

20002240

09002250

00002260

00002270
goo0az60
00002290

. 00002300

00003310
00003320
00002330
90002340

00002450
- Q0002350

oL0023¥0
oocox3so
06002390
0u002400




i
¢
;
4
%
1
i
}
£
3
€
3

MR ey

a50

900
c

[ &)

9

00 350 J9s1,4
GQUAT(J9)=SQUAT(J9)/0)

TNORMaT+DTNRM
CONTINUE

CONVERSION PROM QUATERNION TO DIRECTION COSINE MATRIX

Q1S5=QUAT( 2 I%QUAT(2)
Q2SSQUAT( 3)%QUAT(3)
Q3I53QUAT(4)#QUAT(4)
QOL=QUAT(1)NGUAT(R)
Q023QUAT(1)4QUAT(3)
QO3I=QUAT(1 I#QUAT(4)
QL2=QUATI 2 )IGUAT( 3}
Q233QUAT( 3)#QUAT(4)
Q31=GUAT(4 INQUAT(2)

OCH())21,0~2,0%(QR5+Q38)
DCMI2)=2.0%(R12-Q03)
DCMI3)=2.0%(Q3314G02)
DCHIG)=2.08(Q12+Q03)
DCHMI5)=1.0-~2.0%(Q35+Q18)
NCHL6)=2,0n(Q23-Q01 )
DCHE7)=2,08(Q31-Q02)
OCH(B1=2,0u,Q23+0Q01)
DCMI9)21.0-2.08(Q15+Q25)
GO YO 700 ’

600 CONTINUE

C

C DIRECTION COSINE HATRIX UPDATE CALCULATION
c

¢

IF (NORDER.LY. 1) GO YO 300

g FIAST OROER UPDATE

OYH(LI® 1.0

DYHISIe 1.0

BIHIE9)2 1.0

DTHIL IEDTHETA(Y)

OTHII)® DYHETALR)

DYHEA ) OYHEYALS)
DYHLS P-DYHETALL)
OTH 7 1X-DTHETA(2)
OYH(S8 )2 DIKETA(Y)

¢
€ SECORD ORDER UhOATE

TEF (NORDER (LY. 2) GO YO 620
AOTHIL )2DTHETALL Juwd

LOYHUZ J2DTHEVAL 2 Jumd

T LOTHE S IXDTHE VALY INw2

OTHULIZDTHIY 150 . 591 LOTHI2)oLOTHI 310
OTHISI=OTHLS140. 59 LOTHI 310 LOTHIL D)
DYHIISDTI 990,58 LOTHE L JoLOTHI2))

"BYHLEV=DYRI )00, SIDTHETALL ISBTHETA(2)

OTHL$I=DYHE 3100, 50D THETAU D JuDTHETALY)

DIMIGISDIRIE V90 S%DYHETALZ JDTHETALS)

-7

00002010
00002420
00002430
00002440
00002450
00002460
00002470
00002480
00002490
00002500
00002510
00002520
00002530
00002540
00002550
00002560
00002570
00002560
00002590
00002600
00002610
00002620
00002630
00002630
00002650
00002660
00002670
00002680
00092690
60002700
00002710
00602720
00002730
00002740
20002750
00002760
00002770
00002780
00002740
00005200
00002810
00002820
04002030
00002840
00002850
00002240
00802870
60002880
00003890
0bug2Y00
00002910
20002920

- Q000R9I0

08002940
00002950
00002960
00602970

-0ouadean

©00029%0
60¢03000




DTH{G)=DTM(4)+0.5#DTHETACL IXDTHETAL2)

OTM(7)=DTH(7)+0.5%DTHETA( 3 INOTHETA(})

DTH(81=DTH(8)+0.5#DTHETA(2 J*DTHETA(3)
620 CONTINUE

c
C THIRD ORDER UPDATE
c
IF (HORDER .LT. 3) GO TO 630
D=0.16666666656666%( LDTRIL)+LOTHI2)+LDTHI3))
C THIRD ORDER TERMS SET TO ZERC DUE TO PROFGEN INFINITE ANGULAR ACCEL
C1l=0.0
C2=0.0
C3=0.0
C EXPRESSIONS FOR THIRD ORDER TERMS
c Cl=( DTHETA(I)#DTRPRE(2)-DTHETA(2 )¥DTHPRE(3))#0.83333333333333
c 23(=DTHETA(3I#DTHPRE( 1 )+DTHETA(L)4DTHPRE(3) 1#0.83333333333333
c C3={ DTHETAC2)¥DTHPRE(L)-DTHETA(L)#DTHPRE(2)I%0.63333333333333
c

DTH(2)=DTH(2)+DHDTHETA(3}-C3

DTH(4)=DTM(4)=-DNDTRETA(3)4C3

OTHE3)=DTMI3)-DRDTHETACZ)+C2

DTH(7)=0TM( 7)+DHDTHEYA(2)~C2

DTHIS)=DYH(6)4D¥DTHETA(1)-CL

DTMIG)=DTM(8)~DNOTHETA(L)eCl
630 CONTIRUE

IF (NQRDER .GT.3) GO YO 300
992 FORMATI18X,0H YEST 13616.8:/20X,3616,8,/720%43G16.8:47)

RIIYE (QFILE.992)0TH

‘IIYE (QFYXLE,9921QI0
CALL MXM(QIB.OTH,DCH)
WRITE (OFXLE,992)0CH

HORHALIZE DIRECTION COSYINE MATRIX

I [+ X e)

IF (T Y. TNORﬁ~.001) GO TO 700
GO X0 I)=).9
DYER(ILIZDCHIRL)
710 COMYINUZ
GALL HYXHIDTEH,OCH)ATEH)
AYIHEL YwAYENLY )20
ATEMES IRATEME5)-1.0
ATEN(QISAYEML9)«1.0
CALL HEHUOCH, ATENLOYEN)
90 720 Il=1.9 :
DCﬁ!ILl‘UCH(Ili-G StDTEHtIIl
P20 CoNTERUR .
’ THOINETOTRAN
1006 CONTINUE

€ :
' 90 50 312049
Q012120 I )
730 CONTIRUE )

t
© - C EKD OF BEHW UPDATE
¢ _
. 800 ceMTIHUE
€ KALTE (OFILE.992)6CH
¢
‘€ END. OF QUATERNICN OR GCH UPDATE

172

00003010
60003020
00003030
00003040
00003050
00003060
00003070
03003080
0000309¢
00003100
000031120
00003129
00003130
00003140
00003150
00003160
00003170
00003180
60003190
00003200
00003219
00003220
00003230
00003260
00003250
00003260
00003270
0000328
00003290
60003300
00003310
06003320
00003330
90003350
00003350
00033350
00003370
03003380
03003390
00003400
00003420
00003430
00003430

- 00003440
00003650

0000.1960
Q0002470
00003090
00003490
09003530

06003510

00003580

. 00003530

00003840

00803550

42003560
03003570

Q909384¢

00003350
00003600




C FURM APPROXIMATE MIDFOINT OCM, DCHMID ' 00003610

c 00003620
BO 152 K1:1,9 00003630
DCMMID(K1 )20 . 5%( DCHKL }+DCMOLD(K1 }) 00003640

192 CONTINUE 00003650

c 00003660

C CALCULATE ROTATED DV 00003670

¢ 00003680
CALL MXV(DCMMID,DV,DVI) : 00003690

c 00003700

C END DV CALCULATION 00003710

c 00003720
DVNC1)=DVN(1)4DVI(3) 00003730
DVN(2)SDVN(2)4DVI(1) 00003740
DVN(3)2DVNE3)+DVI(2) 00003750

c 00003760
SHET=SINCHENT) 00003770
CHEY=COS(KENT) 00003780

p 00003790
DO 191 K9=1,9 00003800
DTEM(K9)=DCHIK) ' 00003810

191 CONYINUE 00003820
TFH( 1 )=SHET 00003030
TFM(2)20.0 00003840
TFI4( 3)=CHET 00003850
TFH( @ )ZCUET 00003860
TFM(5)20.0 00003870
TFM(6 )5-SHET 00003880
YFM(7)50.0 00003869
TFH(8)71.0 00003900
TFL9100.0 00003910

c 00003920
CALL MXN(TFM,DTEH,DCH) 20003930

c WRITE (OPILE,99210CH ' 00003940

c 00003950

¢ . 00003946

C OCH IS BODY YO EARTH FIXED YRANSFORMATION 00003970

c ' ' 00003980

¢ : . 00003990

- IFINONDER.NE.3) 6O TO 950 ' : 60906000
DYHPAE() J3OTHETALY ) ' 00004010
DTHRRE( 2 )SOTHETAL R ) 00005020
DYHORE(3)DINETALS) - , » " 00004030

© 950 CONTINUE - : . ' 00004040

¢ _ L © . 09004059

€ GUTPUT AND PRINT CONYROL : . T 00004060

¢ : : _ 00004070

' $F (PANTOT.GT.0) GO YO 980 , 00006080
IF (HOJPOY.EQ.0) GO YO 999 - o .. 00004090

¢ B , 20004100

: IF LY. LY. TPRIOD-. 00050 GO YO 999 : 00804210
YPRIIDS TPRHDD $HOPOY : ~ - ooudeaze
G0 Y0 970 ‘ ’ o : 86099130

c ‘ - . 00006340 -

960 CONTINUE , : 40004350
XF (7.LT.TPRKT,0005) GO TO 999 ‘ ' 0000160

| TPRNT2YPRNTePENTOY : o 00004170

¢ _ ' 00004180

970 CONTENUE © 08008190

IF (PREVSH.LT.L. Y GO YO 999 : © . 0DOG&20Y
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WRITE (OFILE,1300) DVN _ 06004210

IF (NRUEM .ER. 0) WRITE (OFILE,1500) QUAT .. 00004220

WRITE (OFILE,1400) OCH e 00004230

c . 00006260

¢ ' R o 28006250

$99 CONTINUE . . . e S . 00004260

TALGET ¢ OT: ' ’ I ‘ 00064270

RETURM. - , ' 00004280

c - RS Y . 00004290

C  ERROR RETURN FROM ALG MODULE - . A 00004300

c ST S 00004310

330  PRINT 320 s : 00004320

20 FORMAT (3X,"QRDER NOT- #ROPERLY SPECIFIER™) ’ ' 00004320

TENOF=L ER s 00004340

RETURN ST B 00004350

i c e 06006380

Y c S , 00004372

3 ¢ ALGORITHM IMITIALIZAYIGW W~ - 80004396

. 500 COMTINUE AT 00606350

3 REMING IFILE : 00004900

; 501 READ (IFILE,1000% DLDATACIX) 00404410

. IF (EQF(IFILE)) - 802,501 00004420

502 CONTINUD L : 00004430

503 READUFFILE,1000) IX,ROATALIX) . 00903440

IF (EOF(PFILE)Y 500,503 L T 00006450

504 CONTIKUE : A : : 00904460

c B : £0004470

. RENIND PFILE , : : , ‘ 00004480

¥ REWIND TFILE _ 00004490

! ORLLESKFILE ' ' 00004500

c - : : ' - DOANAsl0

1 - T R S V1 W ' B Tpoadas20

i DVNLIILITE & : L 000a4530

3 DTHPREIT12 80,0 ' , T oDeeesad
& 521 CONYERUE _ U ' T B0004sS0 -

i p . ' . Ol LT a00easen

- FNCHHATIOTHRN : : o e o ebmos3TR

PANCHRGURDLY ‘ o Coel oo e GhBEATRD

FRDERORDER LT 23300590

COMPES03i PITCHORITIRR  /20TD0GY T : L DRUDAb00

COBVECO5E VAU VARERRARBTIENY - - : . L angdaatf

COSPZCOM ROLL+ROLERR/RDTTUGE , L LT e BO0DGSR0

CCOSLATECOAL TLATSLATERRAUOTOUED T ARG £ T

COSLUHEEOS TLENMLONRRR/ROTODS) - . e BUGGEEAD

COBeTAGUHANIER HNERAFDTLAG) ~ SO 00006ssY

L SHrESTHIPYTCHPITERR/IOTOIE) T 00004440

. IRV ST VAR AUERE/HOTCUS] , T L LS

12811 ROLLRDLERR/RDTEI0Y o o 69094600

 EIRLATESIRUILATCLATERRARDYONG) - L _ 20805290

CBILCHEHINE ILON LONERRARDTCLG) L R obtEs e

SULISINUREIER $JINERRMOTODS) e C 0 gbededio

AFGL Y ICOSFRSINY ' . . _ POEIRTI

CETAT IS UK IRAF IRV SRV TIRR : . 00036730

GESE 3 1R-CODAVR NP AL IHTICOIYOSIR ) L ’ af0ea T4l

MAIES RIS AR b1 s o _ - QODO&TRD

CEEDIS PR IHR NS TP RCOBY 4L OSRHSTRHY o - o 03004760

N GPA191=-LOSRBINPRCOW S HREHY - } R - '1:1: 0 3 41

CUoerstyass o L - , , Q00070

SPBLAICOIBLRY ) ) o : T ephanIse

. FBU91SCOSPILUER . S o ’ : B ' 00504008
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993

QIF(1)SCOSLONNLOSH-SNLONCSTHUKSINLAT
‘QP(2)2-SINHYCOSLON-COSUMSINLONUSTNLAT
GIPL3):LOSLATHSINLOY
4YB(Q)SSINUMCOSLAT -

QIP(5)ZCOSUNCOSLAT

QIPLE JSSINLAT ,

QIP 712-COIMRSINLON-STHMMS THLATHCOSLON
QIPLR IESTHWASIHLON-STNLATHEOSLONCOSH
QIP(9):COSLATCOSLON

CALL HXM(GIP,GPB,QB)

KRITE (OFILE,993)QI8

FORMAT(" QIB=",4X,3F15.8,2(/,8X,3F15,8))
QUATIY )=SGAT((1.9QIB(1)+QIB(5)+QIBES11/4.)
QUAT(215(QIB(8)-QIBI6) /(4 JGUAT{1)}
QUAT(31=1QIB(3)-QIB(7))/(4. ¥QUATI L))
QUAT(415(QIB(4 1-Q1BI2) 1/(4. #QUATIL 1)

IF  (NQDCM LEQ, Q) GO YO 995
g0 993 I1=1.4
CUATII1Y=0.0

9% CONTINUE
995 CONTINVE

c

538

c
€

WRITE (OFILEJI010) DTV,.PRYTSH.OUTSH.OFTLE.GOROCH,H0DPOT, PRNTOT,

® QUATNORTER yDYNRN, LATERR  LONERR s WANEURR » PITERR WROLERR, YAUERR

DO 534 X3=1,3
DTHRELS )20,
CONTIRUE

INYTSHAY
TALG=T+0Y
REYURN

1600 PORNAY {15.£30.30) ‘
1010 FORMATI 30H ALGORITHN INIVIALEIZATION ’

c

#3588 DY 130816 .8, 4,48 SEC,
RAXK B PRMTEN (YK Glb, &, '
HA3R,EH CUTEY L, 3K,G16.8.

THAMEH DERLE VWG ILE,

RSN BR QUHIEN ,3X.G14. 8,
RSN HIDRDY (3H.G16.8,
%23, 8H PEKTDY ,¥4.6G16.9,
WASNBH QUAT etk 51e.8),
WP GuBER L3N, ES,

/3,80 DINER 23 Gl6. .0,

#AUK LN [‘TEPR 'Y G16.8,4H OEG,
X/SX,.8H LOHEAR 4 3K,€16.0,6H DEG,
X230 WIHTER 4IN,G16.8,48 DEG,
R8I PIVERD (INL010.8,4H6 £EG,
W2IX 34 ROLERD v 5NL616. 0,65 OFG,
R734,80 YaEER 438,G16.6,44 Qtﬁo/)

1200 FORMATIEN.25H #9 ALG w4 DVIIPY/SEC) ,3016.0.7)

3300 FOTMATISN,25H w+ ALD #% QVHIFY/ZELCT  ,3616.0.7%
1400 FOARATUION.6H  08H 23616.0,/26X, 30616, a,lxex.xsxs 8,77}
1500 ?Oﬂﬂﬁ‘(lﬂh;bﬂ QUAV -QC&&.O;!’)

RO

175

00004810
0004620
00004830
00004840
00004850
00006860
00004670
0630438¢
03004590
09004500
00004910
00904920
00004930
00004940
00004950
00004960
0004970
00004930

© 00004990

00005000
60005019
00905020
00005030
00005040
01005080
00005060
00005070
40005082

Q0005090

00605100

“00e3110

00005420
00005130
00005140

. 00008150
. 00095160

20005170
60065180
00051%0
00005209
00965210
90905239
00005330
0D00LTa0
00085250
66005240
V0005270
08003830

- 063U52%0

00005300

- 000SNY

00005320
00905330
80205330
CO0DSISE
42005340
QorbRYTe

. ¢DgO5380

68005330
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c 00000010
C 05/10/78 DATE OF CURRENT MODULE 00000020
c 00000030
C THE LOCAL LEVEL NAVIGATION MODULE TRANSFORMS THE INCREMENTAL 00000040
C VELOCITIES TO LOCAL LEVEL WANDER AZIMUTH COORDINATES AND COMPUTES 00000050
€ THE POSITION, VELOCITY. AND ATTITUDE IN THIS FRAME USING ALGORITHMS 00000060 -
: C SIMILAR TO THE UPGRADED NUMSIM ALGCRITHMS (R=977,VOL II,SEC 2.4.4) 00000070
| c 00000080
; SUBROUTINE LLN (T,IENOF,DVI,ALTO,D%M, 00000050
: X NAVLAT, NAVLON, KAVV, NAVH }NAVP , NAVR , NAVHO ) 00000100
: c 00000110
: REAL A(3,3) 00000120
; REAL ALF 00000130
; : REAL ALTERR _ 00000140
: REAL ALTO : 00000150
! REAL ATA(3,3) : 00000160
; REAL ATEMP(3,3) 00000170
REAL CALF 00000180
REAL CGOL 00000190
REAL COSLON 00000200
REAL COSLT 00000210
REAL CWET 00000220
REAL DATA(15) 00000230
REAL DROLL 00000240
, REAL DPITCH 00000250
: REAL DYAM 00000260
i REAL DVC(3) _ 00000270
- REAL DVE(3) 00000260
REAL DVI(3) 00000290
REAL DT 00000300
REAL 6 00000310
REAL GR(3) 00000320
REAL IaX 00000330
REAL IAY 00000340
. REAL IAZ 00000350
' REAL ILAT 00000360
Wy REAL ILON 00000370
by REAL IH 00000380
Sd REAL INAVLA 00000390
J1 REAL INAVLO 00000400
. RIAL ITEMPY 00000410
L REAL ITEMF2 000006420
v REAL ITEMP3 00000430
S REAL ITEMPG 00000450
L REAL ITEMFS 00000450
IS REAL IV(3) 00000460
" RIAL LATERR 00000470
P REAL LONERR 00000480
$a.s REAL MODFDT 00000490
. REAL HAVR 00000500
§ REAL HAVLAT 00000510
S : RCAL NAVLON 00000520
L REAL NAVY(3) 00900530
AR : REAL PDATA(20) 00000540
VR REAL PITCH . 00000550
= . | REAL PRHTDT 00000560
T - REAL RZ 60000570
;T RELL RUTODG , - 00060500
Y REAL R:O(3) 00000590
k| E HEAL ROLL 00000600
- E




REAL SALF 00000610
REAL SPAREL ' 00000620
. REAL SPAREZ 00000630
REAL SWET 00000640

REAL SINLON : 00000650

REAL SINLT 00000660

REAL THG(3) 00000670

REAL TPRMOD 00000680

REAL VPRNY 00000650

REAL V(3) 00000700

REAL VERR(3) 00000710

REAL WE 00000720

REAL WET 00000730

REAL WONDER : . .00000740

REAL WXV(3) . 00000750

REAL YAW 00000760

c 00000770

REAL HNAVP : 00000780

REAL NAVR 00000790

REAL HNAVHD 00000800

REAL DEN 00000810

REAL DCM(9) 00000820

REAL AV(9) 00000830

REAL OTEM(9) 00000840

REAL OV(3) 00000850

REAL HV(3) £0000860

REAL XV(3) 00000870

REAL DEUH 00000860

REAL CVD1 00000390

REAL CVD2 05000900

REAL CVD3 00000910

REAL VCMP ) 00000920

REAL SSLAT 00000930

. REAL XSSLAT 00000940
REAL XCALF 00000950

REAL XSALF 00000960

REAL THY 00000970

. REAL THZ . - £0000980
REAl, M20T(3,3) 00000990

REAL M2DTO2(3,3) 00001000

REAL XAL3,3) 00001010

REAL H o0c0l020

REAL HB 00001030

REAL OHB 00001040

REAL NHB 00001050

REAL OALF 00001060

REAL DALF 00001070

c ' - 00001080

INTEGER NORTH . 00001050

INTEGER NUP 00001100

INTEGER PFILE 60001110

INTEGER OFILE ogogllae

¢ 00001130

CQUIVALENCE (DATA(1), OT) £0001140

EQUIVALENGE (DATA(2), PRNTSW) 00001150

EQUIVALENCE (DATA(3). QUTSK) . 00001160

; EQUIVALENCE (DATACG}, XFILE) 00001170
g EQUIVALENCE (DATA(S), SPAREY) 00001180
3 EQUIVALENCE (DATALG)y MODFOT) 00001190
EGULVALE:ICE {DATAC7)H)ALTERR) 00001200
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EQUIVALENCE (DATA(8),VERR(1)) 00001210
EQUIVALENCE DATA(11),LATERR) 00001220
EQUIVALENCE (DATA(12),LONERR) 00001230
EQL \VALEMCE (DATA{131,CVD1) 00001240
EQL.LVALENCE (DATA(14),CVD2) 00001250
EQUIVALENCE (DATA(15),CVD3) 00001260
g c 00001270
G EQUIVALENCE (PDATA(1), KE) 00001280
8 EQUIVALENCE (PDATA(2), RE) 00001250
¥ EQUIVALENCE (PDATA(3), G) 00001300
g EQUIVALENCE (PDATA(4), PRNTDT) 00001310
£ EQUIVALEMCE (PDATA(5), ILAT) 00001320
) EQUIVALENCE (PDATA(&), ILOMN) 00001336
£ EQUIVALENCE {PDATA(7), WONDER) 00001340
; EQUIVALENCE (PDATA(8), IH) 00001350
¥ EGQUIVALENCE (PDATA(9), ROLL) 00001360
§ EGUIVALENCE (FDATA(101,RITCH) 00001370
H EQUIVALENCE (PDATA(11),YAK) 00001380
§ . EQUIVALENCE (PDATA(12),DROLL) 00001390
i EGUIVALEMCE (PDATA(13),DPITCH) 00001400
: EQUIVALENCE (PDATA(16),DYAW) 00001410
; EQUIVALENCE (PDATA(LE),IV(1)) 00001420
i EQUIVALENCE (PDATA(16),1V(2)) 00001430
§ EQUIVALENCE (PDATA(17),IV(3)) 00001440
; EGUIVALENCE (PDATA(18),1AX) 00001450
P EQUIVALENCE (PDATA(L19),IAY) 00001460
) EQUIVALENCE (PRATA(20),IA2) 00001470
; c 00001480
: DATA RDTODG /57.29577951/ 00001450
i DATA TPRNDD/0.0/ 00001500
: DATA TPRNT/0.0/ 00001510
, DATA IFILE/80/ 00001520
: DATA INITSW/0/ 00001530
| DATA PFILE /7/ , 00001540
c 00001550
; c 00001560
IF (IENDF,EQ.1) RETURN 00001570
i IF (INITSN.EQ.0) GO TO 500 00001580
. IF {T.LT.TLLN-.0005) RETURN 00001590
! c 00001600
i C TRANSFORM FROM INERTIAL TO EARTHFIXED (AT MID COMP CYCLE) 00001610
; c 00001620
: WET=KE¥(T-0,5%0T) 000015630
X SWETSSIN(KET) 00001640
; CRET=COS(KET) 00001650
, c 00001660
i DVEC L )=CHETXDVI(1)+SHETHOVI(2) 00001670
i DVE(2)5-SHETHDVI(1)+CHETHDVI(2) 00001680
i OVE(3)2DVI(3) 00001690
! ¢ 00001700
- C TRANSFORM FROM EARTHFIXED TO COMPUTATIONAL (MID-COMP CYCLE) 00001710
; c 00001720
i 00 10 11=1,3 00001730
i DVC(Il)= XA(1,I1) % DVE(L)+ XA(2,I1) % DVE(2)¢ XA(3,I1) # DVE(3) 00001740
i 10 CONTINUE 00001750
: c , 00001760
! C UPDATE VELOCITY (UEN FOR ALFs0) 00601770
c 00001780
Do 20 I2=1,3 00001790
ovVLI2)=V(I2) 00001800
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VIT2)=V(I2)+DVCII2)+WXV(I2)+GR(I2)%DT
20 CONTINUE

c
C ADD VERTICAL DAMPING TERM
c
VI1)=V(1)+(YOMP+CVO2*DELH x0T
c

C AVERAGE OLD & NEW V(I) TO OBTAIN INTERPOLATED VALUE, KV(I)
€ AND EXTRAPOLATE TO OBTAIN XV(I)
c
00 25 I=1,3
XV(I) = 1.5#V(I) ~ 0.5#0V(I}
HVEI) = 0.5%(V(I) + OV(I))
5 CONTINUE

COMPUTE ANGULAR VELOCITY (RHO)

CALL ANGVEL(HV,XCALF ,XSALF,XSSLAT,XH,RHO}
WRITE (QFILE,551) RHO

UPDATE TRANSFORMATION FROM COMPUTATIONAL TO EARTH FIXED

o000 aoOo0r

THY = RRO(2)»DT

THZ = RHO(3)#DT

CALL AUP(THY,THZ,M2DT}
c WRITE (OFILE,B51) M2DT

CALL MM(A,M20DT,ATENP)

00 40 M3=1,3

DO 40 M4=1,3
40 A(M3, MG )=ATEMRIMS, M4 )
c WRITE (OFILE,551) A

HUP = NUP + 1

c

C IS IT TIME TO ORTHONORMALIZE A?

c
IF (NUP LT, NORTH) GO TO 80
NUP=0

c

C ORTHOMORMALIZE TRANSFORMATION

c
DO B0 I4=1,3
DO 50 I5=14,3
ATACTG,I5)12A01,T4IRACL,I51+A02,I0)%A(2,I5)+A(3,I6)IRA(3,15)
ATA(15),14)3ATA(I4,15)

50 CONTINUE

c

Y WRITE (OFILE,B51) ATA
ATA(L,1)=ATACY,1)-1.
ATA(2,2)2ATA(2,2)-1.,
ATA(3,3)}5ATA(3,3)=1,

c

00 70 1671,3
00 70 17=1,3
ATEMP(I6,17)=A(16,17)=.5#(A( 6,1 INATA(L,17)
X +AL16,2)HATAL2,27)+ALT6,3)NATA(S:1I7))
70 CONVINUE
80 CONTINUE

c
C RESTORE MATRIX A ROW WISE AS VECTOR AV
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80001810
c0001820
00001830
00001840
00001850
80001860
00001670
00001880
00001890
00001900
00001910
00001920
00001930
00001940
00001950
00001960
00001570
00001580
00001990
00002000
00002010
00002020
00002030
00002040
00002050
00002060
00002070
00002080
00002090
00002100
00002110
00002120
00002130
00002140
00002150
00002160
00002170
00002180
00002190
00032200
00002210
00002220
00002230
00002240
00002250
00002260
00002270
0002280
06002290
00002300
00002310
00002320
00002330
00002340
00002350
00002360
00002370
00002380
00002390
00002400
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115

OO0

DO (2] oan

II=0

DO 90 18:=1,3

00 90 I9=1,3

II=1Is+1
ACI8,IQ)SATEHMP(18,I9)
AVIIII=A(I8,I9)
CONTINUE

WRITE (OFILE,551) A

EXTRAPOLATE A TO MID COMP CYCLE

THY=0.5¥THY

THZ=Q.5%THZ

CALL AUP(THY,THZ,M20T02)
WRITE (OFILE,551) M2BTO2
CALL MM{A,M20TQ2,XA)
WRITE (QFILE,551) XA

VERTICAL DAMPING CALCULATIONS INCLUDING EXTRAPOLATION

H = H ¢ (KV(1) + CVDOL%DELH)IwDT
XH = H + 0.5%V(1)x0T

HB=ALTO

XHS = 1,5#HB - 0.S5%CHB

DELH = XH3 - XH

OhB = HS
VOMP = VOMP + CVD3HDELH*DT
NAVHzH

EXTRACT LAT, LON, ALF, EXTRAPOLATE ALF

CGOL=DSART(A{L,1I%A(1,1)¢A(2,13%A(2,1))
NAVLAT=DATANZ(A(3,1),CGOL)
OALF = ALF

IF(CGDL LEQ, 0.} GOTO 115
NAVLON=DATAN2(A{2,1),A(1,1))
ALFSDATANE( AU3,2),A03,3))
DALF = 0,54(ALF<QALF)
CALF=DCOS{ALF)
SALF=DSIN(ALF)

XSALF = GALF+ DALF®CALF
HCALF = CALF~ DALF®3ALF

TRANSFORM VELOCITY TO ENU

NAVV( L )=CALF#V(2)-SALFuV(3)
NAYV(2)2 SALF#V(2)+CALF¥V(3)
NAVV{3)=V(1)

COMPUTE GRAVITY GR, EXTRARQLATED TO HID COMP CYCLE

CALL GRAVIXA,XH,XSSLAT,GR)

WRITE (OFILE.551) GR

CALL ANGVEL(XVNCALF,XSALF s XSSLAT,XH/RHO)
HRITE (OFILE,551) RRO

COMPUTE COMP YO INERTIAL RATES X DT AND CORIOLIS CORRECTIONS
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00002460
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00002520
00002530
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00002550
00002560
00002570
00002580
00002590
000602600
00002610
00002620
00002630
00002640
00002650
00002660
00002670
00002680
00002690
00002700
00002710
00002720
00002730
00002740
00002750
00002760
00002770
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00002960
00002970
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00002990
00003000




CALL TORCOR(XA;RHO,XV,DT,THG,WXV)

c WRITE (OFILE,551) THG
c WRITE (OFILE,551) WXV
c
C ZERO DVI
c
DO 140 J431,3
0VI(J4)=0.
140  CONTINUE
c

C COMPUTE BODY TO COMP FRAME YRANSFORMATION (ATTITUDE MATRIX)
C AND EXTRACT ATTITUDE ANGLES
Cc
CALL HTXM(AV,DCHM,DTEM)
DEN = SQRT(DTEM(2)##2+0TEM(3)#2)
IF (DEN .EQ. 0.0) GO TO 950
NAVP = ATAN2(DTEM(1),DEN)
NAVR = ATAN2(DTEM(2),DTEM(3))
NAVHD =ATAN2(DTEM(Q),DTEM(7}) ~ ALF
GO TO 940 )
950 WRITE (OFILE»1250)
TLLNST+OT
RETURN
940 CONTINUE

OUTPUT AND PRINT CONTROL

00

IF (PRNTDT.GT.0) GO TO 960
IF (MODPDT.EQ.0) GO TO 999

IF (T.LT.TPRMOD~-,0005) GO TO 999
TARMOD=TPRMQD+HOOPDT
GO Y0 970

960 CONTINUE
IF (T.LT.TPRNT-,0005) GO TO 99%
TPRNT=TPRNT+PRNTDT '

970 CONTINUE
IF(PRNTSW.LT.1.} GOTO 999

ITEMPL=NAVLATHRDTODG
* ITEMP2=NAVLONMRDTODG
ITEMRI=NAVE # ROTODG
ITEMP4=NAVR # RDTODG
ITEMPS=NAVHD #RDTODG

WRITE (OFXLE,1200) NAVH)NAVV.ITEMPL, ITEMPZ,ITEHP3, ITENPG, ITEMPS
WRITE (QFILE,1025) A
WRITE (OFILE,1235)0TEM

o0

999 CONTINUVE
TLLN=THOT
RETURN
c
C NAVIGATION MODULE INITIALIZATION

c
500 CONTINUE
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¢0003010
00003020
00003030
00003040
00003050
000603060
00003070
00003080
00003090
00003100
00003110
00003120
00003130
00003140
00003150
00003160
00003170
00003180
00003190
00003200
00003210
00003220
00003230
00003240
00003250
00003260
00003270
00003280
00003290
00003300
00003310
00003320
00003330
00003340
00003350
00003360
60003370
00003380
00003390
00003400
00003410
000032420
00003430
00003440
00003450
00003460
00003470
00003460
00003490
60003500
00003510
00003520
00003530
00003540
00003550
00003560
00003570
00003580
0v003590
00003600




REWIND IFILE
REWIND PFILE

501 READ (IFILE,»1000} IX,DATA(IX)

IF (EOF(IFILE)) 502,502

502 CONTINUE
503 READ (PFILE»1000) IX,PDATA(IX)

IF (EQF(PFILE)) 510,503

510 CONTINUE

¢
v
¢

QOO0

OO0 (24

600

 REWIND IFILE

. REMIND PFILE
OFJLESXFILE

C INITIALIZATION FOR VERTICAL DAMPING

H=IH+ALTERR

HB= ALTO

CHB3= ALTO

DELH=HB-H

VOMP=CVD3IROELH*DY

NUP=Q T

NORTH=4 :

WRITE (OFILE,551) DELH,VOMP

COMPUTE INITIAL UEN-WA TG EARTH-FIXED TRANSFORM, A

INAVLASTLAT+(LATERR)/RDTODG
INAVLO=TLONS{ LCMERR )/RDTCOS
SINLT=SIN(INAVLA)

SSLATSSINLTHSINLY

SINLON=RBIN(INAVLO}

COSLON=COS( INAVLO)

COSLT=COS{INAVLAY

ALFSLOHDER

CALF=COS(HONDER)

SALF=STHIWONIER!

A(141)=CO5SLTHCOSLON

Al 2,1)=COSLT#SINLON

AUD)11SSINLT
A(142)==CALINSINLON-SALFUSTNLTHCOSLON
A(2+2)2C0SLONYCALF =SALF4SINLTHGINLON
A(322)3 SALFRCOSLY

A(l+3)e SALF¥SINLON-CALFNGINLTHCOSLON
Al243)5=5ALFRCOSLON-CALF#SINLT¥SINLON
AU3,3)=COSLTRCALR

WRITE (OFILE.1225) A

COMPUTE INITIAL EARTH-RELAYIVE VELOCITY IN UEN-WA FRAME

DO 400 Y=1.3

MAVVE X I=IVOI Ve VERRIT)

CONTINUE

VI1)EHAV(D)

VIQISCALF¥NAVV{1) + SALF¥NAVV(2)
V(3)==GALFWNAVVIL) ¢ CALFENAVV(2)
XH3H40.5WV(1)%DT
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00003610
00003620
00003630
00003640
00003650
00003660
00003670
00003680
00002690
00003700
90003710
00003720
00003730
00003740
00003750
00003750
00003770
00003780
00003790
00003800
00003810
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00003830
00003940
00003350
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00003870
600033860
00003390
00003900
00003910
00003620
00003930
00003940
00003950
000034540
00003970
00003550
00603530
000014000
00004010
00004020
00004030
00004030
00005050
0000400
00004070
60004CN0
00004090
00004100
00004110
00004120
00004130
00004140
00004150
00006160
0C009270
00009180
60006190
00004230
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c 00004210
€ COMPUTE INITIAL ANGULAR VELOCITY OF UEN-WA FRAME WRT EARTH-FIXED 00004220
C FRAME IN UEN-WA FRAME 00004230
RHO(1)=0.0 00004240
CALL ANBVEL(V,CALF,SALF,SSLAT,H,RHO) 00004250
c WRITE (QFILE,551) RHO 00004260
c 00004270
C COMPUTE COMP. TO INERTIAL FRAME RATE X DT AND CORIOLIS CORRECTIONS 00004269
c 00004290
CALL TORCOR(A,RHO,V»DT,THG,WXV) 00004300
c WRITE (OFILE,551) THG 00004310
c WRITE (OFILE.551) WXV 00004320
c 00004330
C EXTRAPOLATE A TO MID COMP CYCLE, XA 00004340
c 00004359
THY = 0,5#RHO(2)%0T 00004360
THZ = 0.5%RHO(3)#DT 00006370
CALL AUP(THY,THZ,M2DT) 00004380
¢ WRITE (OFILE,551) M2DT 00004390
CALL MMCA,M2DT,XA) 00004400
c WRIYE {OFILE,551) XA 00004410
c 00004420
C EXTRAPOLATE ALF TO MID COMP CYCLE 00004430
c 00004440
DALF=(0.5%V{ 2 )#SINLT#DT }/(RE#COSLY) 00004450
XSALF=8ALF + DALFXCALF 00004460
XCALF=CALF - DALFMSALF 00004470
c 02004480
¢ COMPUTE GRAVITY AT MID COMR CYCLE 00004490
¢ 00004500
CALL GRAVIXA,XH 1 XSSLAT,GR) 00004510
c WRITE (OFILE,551) GR 00004520
c 00004539 -
€ COHMUTE WXV AT HID COMP CYCLE 00004540
c 06004550
CALL TORCOR(XA,RNO»V, DT THG WXV) 00004560
c . 00004570
C ZERO DVY 00004580
c 00004590
00 640 J431,43 000049600
ov1(J41=0.0 00004610
640  CONTINUE 60009620
¢ 00004630
C INITIALIZATION GUTPUY AND PRINT CONTROL 00004640
c 00004650
WRITE (OFILE,1010) DT,PRNTSH,0UTSW,0FILE »SPAREYPRNTOT 00004640
%,CvD1,Cvo2,Cv03 00004670
4 00004669
ITEHP1=ILATMRDTODG 00004690
ITEMP2STLONNROTODG 00004700
WRITE(OFXLE,1032)  H.ALTERR,NAVV,VERRITEMPL ) LATERKR, STEMP2+ LONERROG00G710
¢ 00004720
c 00004730
INITSH=1 00004740
TLUN=T4DY 00004750
REYURN 00004766
c 00004770
551 FORMATY (3(/3X,3F20.16),/) 00004780
1000 FORMAY (15,F20.10) 00004790
1010 FORMAT(30H NAVIGATION  INITIALIZATION 00004800
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X73%,8H OT +3¥%,616.8,3X,4H SEC, 00004810

X/73%,8H PRNTSW +3X,G16.8, 00004820
X/73X,8H OUTSH ,3X,G616.8) 00004830
X/3X,8H OFILE ,3X,115, 000034840
X/3%X,8H SPARE ,3X,616.8, 00004850
X/3X,8H PRNTDT ,3X,616.8, 00004860
X/3X,124 CVD1(SEC-1),3X,616.8, 00004870
X/3X:12H CVD2(SEC-2),3X,616.8, 00004480-
X/3X212H CVD3(SEC~3),3X4516.8,//) 00004890
1012 FORMAT(3X,30H INITIAL VEHICLE POSITION / ) 00804900
X 6X)11H H(FT) »616.8+/ 00004910

X 6Xs11H ALTERR(FT},G16.8,/ 00004920

X 6Xy11H V(FT/SEC) ,3G16.8,/ 00004930

X . 6X,14H VERR(FT/SEC) ,3616.8,/ 00004940

X 6Xs11H LAT(DEGS) ,616.8,/ 00004950

X 6Xy13H LATERR(DEGS) ,616.8,/ 00004960

X 6X:11H LON(DEGS) ,616.8,/ 00004970

X 6X,13H LONERR(DEGS)1616.8,//) 00004930
1200 FORHAT(6X,25H ## LLN w# H(FT) 1G16.8,/ 00004990
% 6X, 25N VIFT/SEC) »3616.8,/ 00005000

b 6X,25H LAT(DEGS) 1616.8+/ 00005010

X 6X,25H LON(DESS) 1616.8./ 00005020

x 6%, 25H PITCHIDEGS) 1G16.8,/ 00005030

X 6Xy25H ROLL{DEGS? 1616.84/ 00005040

X 6X,25H HEADING(DEGS) 1616.8,/) 00005050
1225 FORMAT(6X,25H A TRANSPOSE 13(/3X,3G16.8),/) 00005060
1235 FORHATI(6X,25H DTEM » (/3% 3616.80,/) 00005070
1250 FCRMAT(SSH PITCH IS ¢ OR -90DEGREES. PREVIOUS VALUES ARE GUTPUT 100005080
1300 FOIMAT(10X,3F20.10,7) 00005090
END 00005100
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SUBROUTINE ANGVEL (AVEL,ACALF ASALF,ASSL,ALT, 00000010
1

. RHO) 90000020
c 00000030
C COMPUTES LEVEL COMPONENTS OF ANGULAR VELOCITY OF VEHICLE 00000040
. C DUE YO ITS MOTION WRT EARTH 00000050
¢ 00000060
REAL AVEL(3),ACALF ,ASALF,ASSL,ALT,VE s VN, KE s WNsRM,RP 00000070
REAL THMP1,RHO(3),ESQ,RESR,RE, THP2 00000080
¢ ’ . 00000090
DAYA  ESW/6.694317778E~3/ 00000100
DATA  RESQG/2.078555712E7/ 00000110
.DATA  RE/2,0925640E7/ : 00000120
c ' 00000130
VE = ACALF¥AVEL(2) - ASALFWAVEL(3) 00000140
VN © ASALFMAVEL(2) ¢ ACALF®AVEL(3) 00000150
c . 00000160
THP1=1.0 2 (1,0 - ESGWASSL) 00000170
THP2SSQRT(THPY ) ' 00000160
c 00000150
RP = ALT + REWTHP2 0000020¢
Rl = ALY + RESQUTHPL#THPZ . 00000210
c 00000220
ME = =VN/RM ‘ 00000230
WN = VE/RP _ : 00000240
c 00000250
RHOILY = 0.0 _ 00000260
REO12) = ACALFWHE + ASALFWWN - 00006270
RHOU3) S<ASALFWWE & ACALPHWN . 00000260
. RETURN : o 00000290
LND , , 00030300
.
». ¢
-
-
-
1]
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SUBROQUTINE TORCOR(A,RHO,V,DT,

1

COMPUTES ANGULAR VELOCITIES TIMES DT AND CORIOLIS CORRECTIONS
REAL A(3,3),RHO(3),THG(3),WXV(3), THEC 3),DT,KE,V(3),EAR(3)

THG, WXV)

DATA  UWE/7.292115147E-5/

B0 1 J=1,3

CALCULATE EARTH RATE X DT(IN COHP.)

EAR(J) =

AL3)JIMRENDT

00000010
00000020
00000030
00900040
00000050
00000060
00020070
00000080
00000090
00000100
00000110
00000120
00000130
00000149
00000150

CALCULATE COMPUTATIOMAL FRAME WRT INERTIAL FRAME RATE X DT{FOR GBIC1100000160

TSI =

EAR(J) + RHO(JWDT

CALCULATE RATE X DT (FCR WXV)

THE(J) =
1 CONTINUE

CALCULATE CORIOLIS CORRECTIONS (FOR VELOCITY UPDATE)

CWXV(L) =
WAYIR) =
MVE3) =
RETURN
£

THG(J) » EAR(J)

YHE{3)4V(2) ~ THE{Q)WVI3)
THEELIWWEZ) - THE(31eV(])
THE(S)AVE1) = THE(L)WVIR)
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: SUBROUTINE AUP(DY,DZ, 00000010

: 1 MUP) 00000020
S . c 00000039
' b C FORM SECOND ORDER UPOATE HATRIX FOR LVWA COMP. 000006040
¢ C YO EARTH FIXED DCM 00000050
- : c 00060040
L i REAL DY 00000070
{ REAL DZ 00000080
F" : REAL MUP(3,3) 00000090
i c : 00000100
I £ MUPC1,1) = 1.0 - 0,54(DYNDY+DZHDZ) . 00000130
P HUP(2,1) = D2 00000120
$oe i MUP(1,2) = B2 : 00000130
P ; MUP(1,3) = DY 00000240
- MUPC3,1) 2-DY 00000150
K ) HUP(2)2) = 1.0 - 0.5% DZ¥DZ 00000160
i i MUP(3,2) = 0.54DYNDZ 90000170
! i HUP(2,3) = MUP(3,2) : 00000160
" HUP(3,3) = 1.0 « 0.5#DY¥0Y 00000190
RETURN ‘ 00000200

ERD _ 00600210

[
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§ SUDROUTINE GRAV (AM,ALT, ¢000a010
‘ 1

SSL.G) © 00000020
: ¢ 00000030
- C COMPUTES 3 COMPONENTS OF GRAVITY IN COMPUTATIONAL FRAHE 00000040
¥ C USINS K3S-72 ELLIPSOIDAL EARTH MODEL 00000959
£ ¢ 00000060
¢ REAL AM(3,3),6(3),55L,ALT,COEF 00000070
¢ 00000930
SSL 5 AM(3.1)%AM(3,1) T 60000690
v COEF = 1.63E-BWALTHAN(3,1) 00000160
¢ 00000110
! Gi1) 5 =(32.0877057 + .16939081%SS, 00000120
1 ¢ 7.5281E~GNSSLUSSLINIY.0~(9,6227E8 : 00000130
f 2 = 6.4089E~10WSSLIWALT+6,8512E-15#ALTRALY) 00000140
{ ¢ : . 00000150
: G(2) = COEFwAM(3,2) ‘ 00000160
! c : 00000170
Gt3) = COEFwAM(3,3) 00000140

¢ , 00000190

- RETURM : 00000200

cNp . 06000210
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SUBROUTIHE ¥M(A,B,C)

C  MATRIX MULTIPLY SUBROUTINE
. € (3X3) X (3%X3) = (3K3) ; A¥B=C
c
REAL A(3,3),B(3,3),C(3,%)
00 1 1=1,3
B0 1 J=1,3
CtI,J) =0.0
0o 1 K=1,3
CtIJ) & ClIsd) ¢ ALIKIUBIK,J)
1 CONTIMUE -
RETURN
END
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c
C 03/10/76 DATE OF CURRENT MODULE
c
C THE EVALUATION MODULE PRINTS TABLES OF NAVIGATION ERRORS AND
€ TRAJECTORY PARAMETERS,
c
SUEROUTINE EVL(T,IENDF,LAT,LON,ALT:VEL,OVT,RPITCH,ROLL, YA,
% KONDER, HAVLAT ,HAVLON, HAVV, NAVIY, HAVP  HAVR , NAVHD )

-REAL - ALT

REAL DATA(5)
RZAL DT

PEAL DVT(3)
FrAL EALT(50)
"RLAL  ELAT(5O0)
FEEL ELCNS0T
REAL  EVELX(S0:
RLEAL EVELYIS0)

. KEAL  EVELZ(50)

- BUAL LAY

151 . R (]

Feal  HAVLAT
TEAL HAVLON
REAL HAM
REAL RAVYV(YM)
REAL  PRMTOY
RTAL RDYCCS
AL T

nEAL YEVL

FAL VELLHY
ATAL  NALTIS0)
BLAL  XDVTHLS0Y
RLAL XODVTYLS0)
ROAL  WIVTI(S01
PEAL XLAT(S50)
RZAL  XLOHI5Y)
REAL  AYELNI 50D
BUAL ONVELY(B))
ACAL  XVELZIBD)
PEAL  XT(50)
REAL  NHEADUSO)
FRAL  XELICHI50)
fLAL  XROLLLSO)
HTAL  EHEADIBM)
PEAL EPITCHUGY)
QEAl  EROLL(SO)

REAL  HAWD

REAL  RAW

FRAL  NAVIID
HEAL  PIICH
QEAL  HOLL
BEAL YA

FEAL  WONDER
REAL  FOATAV20)
Y 1A 3

. REAL RE

WAL ©
INYEGER  SEROF

(2]
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00000010
00000020

00000030

00000640
00000050
00000060
00003070
00900080
00up00%0
00000100
00000110
00000120
000001320
00000140
00000150
00000160
00000170
00000160
-€7030190
000606200
eoeoezlo
00000240

00000250

20090240
00000250
. 000%0350

" 00000270

0000289
- 00000290
00000300
03000310
00000320
000600330
00000340
00060350
00000340
00000370
10000280
00000399
072000400
00030410
00000420
00300430
00000440
00000450
00000460
£0000470
000004060
20000400
00000800
60800510
006005680
00000530
e0e00%49
00000550
00000530
09960570
00600506
00000590
00000600
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-

INTEGER INITSHW
INTEGER 1IFILE
INTEGER PFILE
INTEGER N
INTEGER OFILE
INTEGER 0UTSH
INTEGER PPFILE

EQUIVALENCE (DATA(1), DT)
EQUIVALENCE (DATA(2), PRNTSHW)
EQUIVALENCE (DATA(3), OUTSW)
EQUIVALENCE (DATA(4), XFILE)
EQUIVALENCE (DATA(5), PRNTDT)

EQUIVALENCE (PDATA(1), WE)
EQUIVALENCE (FDATA(2), RE)
EGQUIVALENCE (PDATA(3), G)

DATA ROTODG/57.29577951/
DATA INITSW/0/

DATA  IFILE/S0/

DATA N/C/

DATA PFILe/7/

DATA PFFILEZLI2/

TF (IENDF.GY.3) GO Y0 800
IF CINITSH.EQ.0) GO TO 500
IF (T.LT.TEVLY.0005) RETURN

N3kl

AT(N)=T
XLATINIZLATHROTODG
XLOHI M= LONVRDTODS
XALT(NISALY
XVELX{NIZVEL(L)
XVELVINISVEL(R)
AVELZIMIZVELLT)
KOVYX(NISOVT(L)
XIVTYINI=OVTI2)
SOVIZINICDVTL S
KREAGUH) 3t YAUSUONDER ) ¥RD TODG
XPITCHEN)EPIYCHAPDTODG
AROLLIMISROLLYRDTGOG

ELATENDISLAT-NAVLAT )sRE

ELOHIN =1 LOR~-NAVLON JeREMCOST LAY )

EALTIN)IZALY-NAVH

EVELKIHI2VEL(D) ‘NAVVIY)
EVELY{HN)SVELIZ ) -NAVVIR)
EVELZ(HIZVELI 3)-RAYVS)

EHEADI NI YAR-HONDER-MNAVHD )9 3600%ROTOOG
EPITCH(MIEC{ BITCHNAVI ) # 3600%RDTO0G
EACLLIN)SLROLL-MNAVR )# 3500000 Y006

LURLITE PBLOY FILE (PPFILE)

00000610
00000620
00000630
00000640
00000650
00000660
00000670
00000680
00000690
00000700
00000710
00000720
20000730
00000740
00000750
0u000760

00000770 .

00000730
000650790 .
00000800 -
05000810
000LYE20 -
09900830

- 00000840
- 000005850

n0G00860
00000870
90600360

-03000320

00000000
0000910
009006720
00000930
00000940
00006950
(0000960
00000970
00000900
00000990
00001000
00001010
00001020
000801030
00001040
60001050
0603060
00601070
00001080
00001090
00001100
600012310
00001120
00001130
00001140
0001150
00001160

WRITE (PHFILE) RYUHONUAT(H D XLONCH ) XALTOH) L XVELRIND y KVELVINY ,000011 70

X XVELZINIDIHEADIND  XOXTCHUNDY  XBOLLIH) L ELATENY  ELOHIND  EALTIND,
X EVELX(N)EVELYLN) +EVELZINI JEHEADIN) JEPITCHIN) L ERDLLIN)

n0001140
03031190
abooizoo




IF (N.LT.49.5) GO TQ 900 0001210

¢ 20001220

800 CONTIMUE 00001230

¢ 00001240

€ OUTPUT AND PRINT CONTROL 00001250

C (A TABLE IS PRINTED EVERY 50 CYCLES) 00003260

C  LAST PASS COMES HERE TO PRINT ANY REMAINING DATA 00001273

c i 00001250

IF (PRNTSW.LT.1.) GO TO 999 00001290

¢ 00001300

WRITE (OFILE,1200) 00001310

KRITE (OFILE,1300) 00001320

KRITE (FILE,1320) 00001330

¢ 00001340

00 410 I=1.N 00001350

WRITE (OFILE,1G00IXTCE 1, XLAT(T ), XLONCT ) XALTAT ), XVELX( T} XVELY(T),00002360

X XVELZUI),XNEAD(L),XPIYCH(T ) XROLLLT) 00001370

810 CONTINUE 00001330

c 00003390

KRITE (OFILE,1250) 00001400

VRLTE (OFILE,1300) 00001410

KRITE (OFILE,1330) 00001420

¢ 00001430

£O 820 I=1.N 00001440

WPITE (OFTLE,1400)NT(T),ELAT(X), ELONCE),EALT(E),EVELXIT),EVELY(T),00001450

X EVELZ(T),EHEAD(X),EPITCHIT ) EROLL(T) 06001460

820 COMTINUE 00001470

c 00001480

Na0 00001450

. ¢ 00001500

¢ 00001510

900 CONTINUE 00001520

¢ 00001530

999 CONTINUE 00001540

YEVLETeDT : 00001550

REYURN . 00001560

¢ : 00001570

c , - 00001560

C  EVALUATION MODULE INIVIALIZATION 00001590

c : 100001600

500 CONTINUE ' : 00001610
REWIHD IPILE , ... 00003620

_ REWIND PPILE : : : 00001530

501 PEAD {XFILE,1000) IX\DATA(IX 00001430

IF (EOFCIPYLEN) 502,501 00001650

" 502 CONTINUE : , - 00003450

T REWIMD TFRLE ' 00002670

503 READ (PFILE,1000) IN,POATAIIX) : 00001540

IF (EQFIPPILE)) 530,503 00001690

530 CONTINUE _ : 00001700

REWIND PRILE _ , : _ 00001710

¢ S " 00001750

c ‘ : : 0600170

€ XNIYIALIZATION GUTRUT AND GRINT CONTROL 00091768

¢ , 100001750

. OFTLESXFILE ' : 00001760

. HAITE (OPILZ,1100) OT,PRNTSH,OUTSH,OFSLE,FANTOT s 00001770

c _ ' : 00001780

c ' S : ' 00001790
TINEYSHaY 00061800 -
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: TEVLET#DT 00001810
5 RETURN 00001820
: c 00001830
oo 1000 FORMAT(15,F20.10) 00001860
k c 00001850
£, 1100 FORMAT(30H EVALUATION INITIALIZATION 00001860
k X/3%X,8H DT 13%,616.8)3X,4H SEC, 00001870
¥ X/3%,8H PRNTSW ,3X,616,8, 00001880
& X73X)8H QUTSH  13%,616.8s 00001890
ok X/3%,8H OFILE ,115, 00001900
& X/3Xs8H PRNTOT 13X,616.8,//) 00001°70
Y ¥ c 00001420
¥ 1200 FORMAT(1N1,36X,11H YRAJECTORY) 00001930
2 c 00001940
) 1250 FORMAT(1M1,36X,18H NAVIGATION ERRORS) 00003950
g c 00001960
# 1300 FORMAT(2X,5H TIME,3X,8H LAT 5K, 8H LON,5X, 84 ALT,5X, 00001970
: X 9N VX(EAST).4X,10H VY(NORTR),3X,88 VZ(UP),5%,8H  HEAD,5X, 00003980
X 84  PITCH,SX,8H  ROLL) 00001990

¢ 00002000

1320 FORMAT(8H  (SEC),2X,6H  (DEGH.5X,8H  (DEG),5X,84  (FT),5X, 00002010

X BH  (FPS),5X,8H  (FPS).5X%,84  (PPS),5X:8M  (DEG),5X, 00002020

X 8H  (DEG)»5Xe8H  (DEG),/) 00002030

c 00002040

1330 FORMATIBH  (SEC),2X,8H  (FT)5X,84  (FT),5X,84  (FT),5%, 00002050

X EH  (FPS),5X,6H  (FPS),5X,8H  (FPS),SX,8H  (SEC},SX, 00002060

X 84  (SEC)y5X8H  (SEC)/) 00002070

c 00002080

1600 FORMAT(F®.3,1%,9(612,5,1%)) 00002090

c 00002100

11500 FORMAY(10X,I15) 00002110

ENS : 00002120
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! C FUNCTION GAUSS 00000010
f ¢ 00000620
{ C THIS FUNCTION CALCULATES A GAUSSIAN RANDOM NUMBER 00000030
i € IT IS MACHINE INDZPENDENT AND WILL WORK PROPERLY IF THE SINGLE 00000040
; C PRECISION WORD OF THE MACHINE IS MORE THAN 20 BITS LONG 00000050
; ¢ 00000060
: c : 00000070
! FUNCTION GAUSS (MEAN ,STD) 00000080
REAL MEAN,STD 00000090

DATA 1/0/ 00000100

17(1.EQ.1) GOTO 10 - 00000110

IN=3 00000126

1 51 ~ 00000230

10 CCNTINUE 00000140

FA = 0, 00000250

00 40 J = 1,12 00000169

IY = IX # 1029 +116795 ‘ 00000170

IV = MOD(IV,524260) 00000180

FY = 1Y 00000190

FA € FY ¥ 1,907369E-6 ¢ FA 00000200

N = IV 00000210

Q0  CONTINUE 00000220

GAUSS = MEAN ¢ STO®(FA = 6.) 00000230

RETUSN 00600240

END 00000250

¢ 00000260

c © 00000270

194
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SUBROUTINE MTXM(MA,MB,MC)
REAL4S8 MA(9),MB(9),HC(9)
REAL¥3 VIN(3),V(3)

00 106 I=1,3
VIN(1)=MB(I)
VIN(2)=MB(I+3)
VIN(3ISMB(I+0)

CALL MTXV (MA,VIN,V)
MCIIY = V(1)

MC({I+3) = V(2)

MC(I46) 5 V(I)

CONTINUE

RETURN

END
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00000010
00000020
00000030
60000040
00000050
00000060
00000070
00000080
00000090
00000100
00000110
00000120
00000130
00000140
00006150




00000010

SUBROQUTINE MTXVIM,V,MV) 060000020
REALWA M(9),V(3),MVE3) 60000030
HMVIL) = METIVILY ¢ MIQINVI2) & MIT7IWK(S) 00000040
HMVI2) 2 HIQIWV(T) ¢ M(S5)av(2) ¢ HIBIW(3) 00600050
MVII) = HE3INVIL) ¢ HIHIRVI2) & NMI9IWV(3) 00000060
RETURN 00000070
END . 00000080
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00000010
SUBROUTINE MXM(MA,MB,MAB) 00c00020
REALES MAL9),MB(9),MAB(9) 00000030
CALL MYXV (MB,MA(1),MAB{1)) 00000040
CALL HYXV (MB,MA(4),HAB(4)) 00000050
CALL MTXV (MB,MAL7),HAB(7)) 00000060
i RETURN 00000070
r END 00000030

TR T T T SR, s ey
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SUBROUTINE MXV(M,V1,V2)

REAL¥S M(9),V1(3),V2LY)

VZ2(1) & HILIWVI(T) & MI2IWVIE2) ¢ HU3)WVLLY)
VI(2) = MIGIWLIL) & MISINVIE2) ¢ HI6IWVILS)
V2U3) = MLZ)WVLL1) & HIBIVLIQ) o HIDIWLLS)
RETURN

EHD
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00000010
00000020
00000030
00000040
00000350
20000060
008000070
00000030
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