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PROGRAM INSSEQ INPUTOUTPUT,TAPEOTAPE6:OUTPUTTAPETTAPEIO, 00000010
1 TAPE12oTAPE20TAPE30,TAPE40,TAPESOTAPE60,TAPE65PTAPE67oTAPE69, 00000020
2 TAPE7OTAPE8OTAPE9OTAPES) 00000030

C 00000040
C 03110/78 DATE OF CURRENT MODULE 00000050
C 00000060
C TIE SEQUENCER MODULE, THE EXECUTIVE, 1S THE RAIN PROGRAM, WHICH CALLSO0000070
C THE OTHER MODULES 00000080
C 00000090

REAL ABB(3) 00000100
REAL A6(3) 00000110
REAL ALT 00000120
PEAL ALTO 00000130
REAL BUF1I3) 00000140

,RAL UF23) 00000150REAL BUF3(9) 00000160

REAL OATAI9) 00000170REAL OTHETA(31 00000180
REAL OTHETOM 00000190
PCEL DTHET(3) 00000200
REAL OT 00000210
PEAL DYSLOW 00000220
REAL OVf3) 00000230
P EAL 0VA(3) 00000240
V-AL OVNI3) 00000250
R ;At OV013) 00000260
PEAL DT L 3) 00000270
REAL FY 00000280
REAL G 00000290
REAL HOIN 00000300
PEAL LAY 00000310
REAL LON 000003(0
PEAL NiOLpoT 00000330
Pt.AL NAVL 00000340
REAL HAVVA) 00000350
REAL NAVION 00000360
VEAL ttUAvvF ) 00000370

- REAL 0 ATPSO 00000300
P REA L P(16 1 00000390
REAL PD3A1(2011 00000400
PEAL PITCH 00000410
RtAL NIOLT 000004 0
REAL Pt L TSW 00000430
REAL 1REC 00000440
11CAL POLL 10000045
PEAL SPAREX 00000460
RCAL SPAREZ 00000470
1RAL SPARM3 0000080
REAL T 00000490
REAL TEND 00000500
REAL TP"ttO 00000510
REAL 0h iN 00000520
REAL .1SEQ 00000510
REAL VEL43) ooooo0
PEAL 6M31 00oosSO
REAL ucol3i 00000560
REAL I!EBOY(3 00000570
REAL WE 6000o64
REAL VOMER 00000590
RE;%L X1 00000600
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REAL X2 00000610
REAL X3 00000620
REAL X4 00000630
REAL YAW 00000640

c 00000650
REAL DCC(9) 00000660
REAL OCM(9) 00000670
REAL TESTZD(9) 00000680
"CAL NAVP 00000690

REAL NAVR 00000700
REAL NAVHO 00000710

C 00000720
INTEGER 1 00000730
INTEGER IEHOF 00000740
INTEGER IFI 00000750
INTEGER IFILE 00000760
INTEGER OFILE 00000770
INTEGER PFILE 00000780
INTEGER SZIENO 00000790

c 00000800
EQUIVALENCE (DATAIM) ,OT) 00000010
EQUIVALENCE IDATA(2) ,RN1TSW) 00000020
EQUIVALENCE (DATAf3) OlJTPSWl 00000330
EQUIVALENICE (DATAI1) ,XFILE) 00000040
EQUZVALECE I MATA(S) oSPAREV) 00000850
EqUIVALENCE (OATAI61 ,SPAREZ) 00000060
EQUVALENCE (DATA(7) oTSt I 00000870
EqUIVALEIZE (DATA(8) ,OTSLOW) 0000880
EQUIVALENCE (DATA(9) ,flOOPOT) O00000eO

C 00000900
EQUIVALENCE (POATA(I), ME) 000ro09o
EQUIVALENCE (POATA21 PC) 00000920
EQ'JIVALE4CE (PATA(3), G) 00000930
.EUIVALENCE I PATAI ) PPN1OT) 000008 0
EQUIVALENCE IFOATA(S), PWUF(I) 00000950

c. 00000960
DATA AWSOO3.Ot 00000970
DATA A0/300.0/ 00000900
DATA ALt/O0t / 00000990
DATA ALTO/0,0/ 00001000
DATA DATA1900,0/ 00001010
DATA aT"ETAI3SO.O 00001020
DATA OTHEI0/3'O.O! 00001030
DATA DOtEITVP 0,Ot 00001040
DATA OV/3'0.0/ 000010so
DATA OVA/3tO0.0' 00001060
DATA 0'0t/3*0.0/ OM07
DATA OV0*03WO.01~ dooolOo
DATA 0VT/300.0t 00001090
CATA VWtO.Ot 00001100
DATA LAI/0.0/ 00001110
DATA N/V/0,/ 00001130

DATA UAVLAT/O.0/ .00001140
DATA NAVLO.WO. Oe 00001150
DATA NAW/340.0/ 00001160
DATA POATA/0".o/ 09001170
DATA PZTCo/0.OO 00001180
DATA ROLL/0.0/ 0001190
.ATA Tt0.0/ 0000100
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DATA YPRl10-/0.0/ 00001210
DATA TPRNT/G.0/ 00001220
DATA TSEQ/0.0/ 00001230
DATA VEL/3W0,0/ 00001240
DATA IW/340.0/ 00001250
DATA WBB/340.0/ 00001260
DATA W30OT/3-0 .0/ 00001270

*DATA WJ^?4EI/0.0/ 00001280
DATA NAVP/0.0/ 00001290
C ATA NAVR/0.0/ 00001300
DATA NAVHD0.0/ 00001310
DATA IWF/0/ 00001320
DATA IFILE/10/ 00001330L
DATA PFILE/T/ 00001340
DATA SIMEW/C/0, 00001350

C 00001360
C READ IN4 TEST IDENTIFICATION' 00001370
c 00001300

REWND 5 00001390
READ (5.507) TESTID 00001400

C 00001410
CliwlSM0U5NCER INITZALIZAT1N0*U 00001420
c 00001430

Rr4~1RD IFILE 000D14.0
R 1U3 PILE 00D004459

I CU?*T2NE 000,01460
11ADUFILEMS0) ,A(Z001'0

IF fECF(IFILE)l Ce1 00oo0100
2 CCT1~I!00001490

5 Cr% IPFILE.-M) IsPOATAI) 00001500.
If ItOFIFLC 6 *5  00001510

41WINO WFILE 00001540

C INYULUTION OUTPU~T AND POINT CZflhlOL 0006I560

C 00001s70
~1T~~OFIE,50I lETIO00001590

ItE 4UL,01~6Pf1T0001400

xPQ4TDTofl0CPQrTU)OT$kOM 00001620
c 00001430

L 00001640
1-01 0015
63 TO 4 0r16

*C%4#EVt9V CVCLE Of Y19 5U"#CfAW SWIMJ4 H4L01* 00001600

3 c T~J 0000110

IF MWO10T.01 60 TO 1 0013

60DT 000*1760
GOt 0000270

c coflrnooo1ao

IF (T. LT.TPRNr-. 0005) 0 O 40 00001800
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TPRNT=TPRNT+PRNTOT 00001810
C 00001820

8 CONTINUE 00001830
TF(PRNTSW.LT.I.) GO TO 4 00001840
RITE (OFILE,506) TESTID 00001850

WRITE (OFILE,504! T 00001860
C 00001870

4 CONTINUE 000018c0
C 00301890
c00001900
C 00001910
C-*MTRAJECTORY MODULE*N 000019z0
C 00001930
C INPUT: TIME 00001940
C T 00001950
C 00001960
C OUTPUT: LATITUDE,LONGITUDE,ALTITUDEVELOCITY,DELTA VELOCITY, 00001970
C PITCH,YAWROLL,HEADINGWANOER,BODY ACCEL,BODY RATES, 00001980
C INERTIAL TO BODY MATRIX 00001990
C LAT,LONALTVEL,PITCHYAWsROLL,DVT,HDING,WANDER,AB,WB 00002000
C 00002010

X1 = T 00002020
IFI=IENDF 00002030
EUFll)=PRNTSW 00002040
BUF1(2)=MODPOT 00002050

C 00002060
CALL TRAJ ( X1, IENF, FRNTSW, MODPDT, 00002070

X LATLON,ALTVEL,PITCHYAWROLL,DVT,HODINGWONDER,AB,WB) 00002080
C 0C002090

IF (IENDF .NE. 0) SIMEND 1 1 00002100
C 00002110
C 00002120
C 00002130
C-WENVIRONENT MODULE*** 00002140
C 00002150
C INPUT: TIME,GRAVITY WRT BODY, BODY RATES,INERTIAL TO BODY MAT 00002160
C TAB,kD 00002170
C 00002180
C OUTPUT: INPUT VALUES WITH VIBRATION, BODY ACCELATIONQBI * VIBRATIONO0002190
C A2B,WBSWBBDOT 00002200
C 00002210

X1 T 00002220
IF1 IENOF 00002230

C 00002240
DO 10 1:1,3 00002250
BUFI(I):ABkI) 00002260
BUF2(I)=K3(I) 00002270

10 CONT!NUE 00002280
C 00002290
C 00002300

CALL ENV(XIZFIBUF1,BUF2, 00002310
X ABB#,BB,WBBOOT) 00002320

C 00002330
IF (IF1 .NE. 0) SItENO:1 C0002340

C 00002350
C 00002360
• C 00002370
CwGYRO MODULEWNN 00002380
C OPERATES ON .001 SECOND CYCLE 00002390
C 00002400
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C INPUT: TIME,BODY RATESCHANGE IN BODY RATES, BODY ACCELATION 00002410
C T,W.3B,IBCDOT,AL'B 00002420
c 00002430
C OUTPUT: GYRO PURTISATIO14S 00002440
C OTHETA 00002450
C 0o a2460

X1:T 00002470
IF1=IENOF 00002480
0o C0 1=1,3 00002490
DdFl( I 3:BB( 13 00002500
CU7,2C (I) ):WeOT (I) 3 00ol251
GL'F3 i ):AE3( 13 00002520o

20 CC.'TflrJE 00002530
C 00002540

CALL GYROS (Xlt IFl, BUFi, BUF2t BUF3# 00002550
x OTHETA) 00002560
IF (IF1 NME. 0) SIMiEND:1 00002U570

C 00002580
C 000025S90
C 00002600
C***ACCELEROMETER MODULE*** 00002610
C 00002620
C INPUT: TIMEsB0OY ACCELATIONBODY RATESsCHANGE IN BODY RATE 00002630
C T,ADD,WBB,WDBDT 00002,640
C 00002650
C OUTPUT: DELTA VELOCITY 00002660
C DV 00002670
C 00002680

Xl =T 00002690
IF1:1E ND F 00002700
DO 30 1=1.3 00002710
BUF.( I )=ABB( I) C0002720
eUF2(1I):WBB( I) 00002730
B8jF3(I)=WBflDOT(I) 00002740

30 CONTINUE 00002750
C 00002760

CALL ACCEL (XlsIFlt8UFlsDUF2,BUF3, 00002770
X DV) 00002780

C 00002790
IF (IF1 .NE. 0) SIfIEND:1 00002800

C 00002810
C 00002820
C END OF SEQUENCER FAST CYCLE 00002,830
C 00002840
C IF SIMULATION LAST PASS IEtJDF:1) DONT CYCLE FAST CYCLE, 00002350
C BUT FALL INTO SLOW CYCLE AND TERMINATE 000080
C 00002870

IF (IENDF.EQ.1) GO TO 39 00002880
'C 00002890

IF (T.LT.TSEQ-.00053 GO TO 72 00002900
TSEQzT SEQ* OTSLOW 00002910

C 00002920
C 000024930

39 CONTINUE 00002940
C 00002950
C THE FOLLOWING MODULES OPERATE ON THE SLOW CYCLE 00002960

:C 00002970
C 00002980
C 00002990
CNOWALTII1ETER MODULE*** 00003000
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C 00003010C INPUT: TIME, TRUE ALTITUDE, VELOCITY 00003010
C T9ALT,VEL 00~3
C 00003030
C OUTPUT: ALTITUDE 00003050
C ALTO 00003060
C 00003070
C 00003080

X1:T 00003090
I F 1 =ENOF 000031090
00 40 Itl.3 00003100
BUF1( I IVEL( I) 00003110

40 CONTINUE 00003130
BUF2u(l1)=ALT 00003130

C 00003150
CALL ALT! (Xl,IF1,,3UF2(1),BUFl, 00003160

C x ALTO) 00003170
C 00003180

C IF (IF1 -HE. 01 SIMEND:1 00003190
C 00003200

C 00003210
C 00003220

C**VREADER MODULE-*w 00003230
C 00003240
C INPUT: TIME, GYRO PURTISATIONS, DELTA VELOCITY 00003250
C T,DTHETA,DV 00003260
C 00003270
C THE READER INPUT ITEMS DT6ETA. AMD DV ARE OUTPUT AS 00003280
C ZERO QUANTITIES 00003290
C 00003300
C 00003310
C OUTPUT: GIt184L ANGLES, DELTA VELOCITY 00003320
C OTHETO,DVO 00003330
C 00003340
C 00003350

X1:T 00003360
IF1:IENOF 00003370

C 00003380
CALL ROR(X1,IF1,DTHEiA,OV, 00003390
X DTHETOOVO) 00003400

C 00003410
IF (IFI.NE.0) SIMEtfD:1 00003420

C 00003430
C 000J3440
C 00003450
CWNACCELEROMZTER COMPENSATION MIODULE*** 00003460
C 00003470
C 00003480
C INPUT: TItlEs DELTA VELOCITY 00003490
C T,OVO,DTHETO 0000350C
C 00003510
C O'JTFUT: COMPENSATED DELTA VELOCITY 00003520
C OVA 00'003530
C 00003540

Xl :T 00003550
IFl:IENOF 00003560
DO 45 I113 00003570
Buf1( I)=DVO( II 000035800
SUF2( I1=THETO( I) 00003590

45 CONTINUE 00003600
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C 00003610

CALL ACOMP(XI,IF1,BUFI,BUF2, 00003620
X DVA) 00003630

C 00003640
IF (IFI.NE.0) SIMEND= 00003650

C 00003660

C 00003670
C 00003680

C***GYRO COMPENSATION M.ODULE* * 00003690

C 00003700
C INPUT: TIME,GIMBAL ANGLES,COMPENSATED DELTA VELOCITY 00003710
C TDOTHETO)DVO 00003720

C 00003730
C OUTPUT: COMPENSATED GIMBAL ANGLES 00003740
C DTHETZ 00003750

C 00003760
XI=T 00003770

IFI=IENDF 00003780
C 00003790

03 47 I:1,3 00003800

tUFI(I)=DTHETO(I) 00003310
BUF2(I):OVA(I) 00003820

47 CCNTINUE 00003830
C 00003840

CALL GCOMP(X,IF1,BUF1,BUF2, 00003850
X DTHETZ) 00003860

C 00003870

IF (IFl.NE.0) SIEND=l 00003880

C 00003890
C 00003900
C 00003910
C**WALGc.ITHUM MODULE*N 00003920

C 00003930
C INPUT: TIME,COPENSATED GIMBAL ANGLES, COMP. DEL VELOCITY 00003940
C TOTHETZDVA 00005950

C 00003960
C OUTPUT: DELTA VELOCITY, DIRECTION COSINE MATRIX 00003970

C DVN,OCM 00003980
C 00003990

XIT 00004000

IFI:IENDF 00004010
00 50 I:1,3 00004020
BUFI(I)=DTHETZ(I) 00004030
SUF2(I)=DVA(I) 00004040

50 CC!TINUE 00004050
C 00004060

CALL ALG (X1,IF1,BUF1,BUF2, 00004070

X DVN,DCM) 00004030

C 00004090
IF (IF1 .NE. 0) SIMEND:1 00004100

C 000C4110

C 00004120
C 00004130
C*wQNAVIGATION MODULE*** 00004140
C 000041so
C INFUT: TIME, DELTA VELOCITY, ALTITUDE,DIRECTION COS MATRIX 00004160

:C T,DVN,ALTOOCM 00004170

C 00004180
C OUTFUT: LATITUDE,LCN3ITUDEVELOCITYALTITUDELV RATESATTITUDE 00004190
C NAVLATNAVLON,NAVV,NAVH,JAVP,?lAVRNAVHD 00004200
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C 00004210
XI=T 00004220

IFl:IENOF 00004230

X2:ALTO 00004240

C 00004Z50

CALL LLN (XI,IFI,OVN,X2,OCM, 00004260

X NAVLAT,NAVLONNAVV,NAVHNAVPNAVRNAVHD) 00004270

C 00004280

IF (IF1 .NE. 0) SIMEN0:1 00034290

C 00004300

C 00004310

C 00004320

C***EVALUATION MODULE*** 00004330

C COMPUTES AND PRINTS TABLE DATA EVERY 50 CYCLES 00004340

C 00004350

C INPUT: TIMETRAJECTORYNAVIGATION,AND ATTTUOE PARAMETERS 00004360

C T,LAT,LCN,ALT,VEL,DVT,PITCH,ROLLYAW WOHDER,NAVLATNAVLON, 00004370

C NAVV,NAVH,NAVP,NAVRNAVHD 00004380

C 00004390

C OUTPUT: NOTHING 00004400

C 00004410

XI:T 00004420

IFI:IENDF 00004430

C 00004440

CALL EVL (XIIF1,LATLON,ALTVEL,OVT,PITCH,ROLLYAWWONDERP 00004450

XNAVLATNAVLON,NAVV,NAVH,NAVP,NAVR,NAVHO) 00004460

C 00004470

IF (IFl.NE.0) SIMEND:1 00004480

C 00004490

C 00004500

72 CONTINUE 00004510

C 00004520

IF (IENOF .EQ. 1) GO TO 1000 00004530

IF (T .GE. TEND-.0005) GO TO 81 00004540

IF (SIMEND .NE. 0) GO TO 81 00004550

IF (T .EQ. 0) RITE(OFILE,501) 00004560

C 00004570

T=T*OT 00004580

IT:T 00004590

FT:T-IT 00004600

IF (FT .LT. .999) GO TO 80 00004610

T:IT*1.0 00004620

80 CONITINUE 00004630

C 00004640

GO TO 3 00004650

C 00004660

81 CONTINUE 00004670

C 00004600

C SIMULATION END TIME REACHED 00004690

C 00004700

IENOF=1 00004710

C 00004720

GO TO 3 00004730

C 00004740

1000 CONTINUE 00004750

PRINT 502, T 00004760

STOP 00004770

C 00004780

500 FORMAT (30H SEQUENCER INITIALIZATION 00004790

X /3X,8H OT ,3X,G16.8,3X,4H SEC, 00004800
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X /3X,8H PPNTSW ,3X,G16.8, 00004810
X /3XOH OUTPSW ,3X,G16.8, 00004820
X /3X,8H OFILE ,3X,I1 5, 00004830
X /3X,8H PPNTDT ,3X,G16.8, 00004840
X /3X,3H MODPDT ,3X,G16.8, 00004650
x /3X,8H TEND ,3X,G16.8, 00004860
x /3X,6H OTSLOW ,3X,GI6.8,/) 00004870

501 FCRMAT (IHI,251 -*START SIMULATION** ,// ) 00004880
502 FORMAT (//'16H w*SIrL"ATICN COMPLETE AT ,G16.8, 4H SEC ) 00004890
503 FOCMAT (15,F20.10) 00004900
504 FORMlAT (5X,13H ** SEQ ** TIME= ,G16.8,//) 00304910
505 FCR.IAT (30K PHYSICAL DATA FILE 00004920

X/3X,6H WE ,3X,G16.8,3X,8H RAD/SEC, 00004930
X/3X,CH RE ,3X,G16.8,3X,8H FT , 00004940
X,3X,OH G ,3X.Gl6.8,3X,8H FT/SEC2, 00004950
X,'3X,8H PRNTDT ,3X,G16.8,3X,SH SECS ,///) 00004960

506 FCPIAT (1HI,9A8,/) 00004970
507 rORM.T (9A8) 00004980

C 00004990
600 FO711AT (12X,115) 00005000

END 00005010
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C 00000010
C 03/10/78 DATE OF CURRENT MODULE 00000020

C 00000030

C THE INTERIM TRAJECTORY MODULE INTEGRATES THE STANDARD LOCAL 00000040

C LEVEL NORTH-SLAVED NAVIGATION EQUATIONS USING THE WGS72 ELLIPSOIDAO0000050
C EARTH MODEL AND FIRST ORDER ALGORITHMS THROUGHOUT, AS SUCH IT 00000060

C CONTAINS FHASING ERRORS WHICH WILL CAUSE HIGHER ORDER ALGORITHMS 00000070

C TO HAVE APPARENT ERRORS. NOTE THAT INITIAL VELOCITIES ARE INPUT 00030080

C IN AN ENU-NORTHSLAVED FRAME. 00000090

C 00000100
SUDROUTINE TRAJ (T,IENDF#TBUF1,TBUF2, 00000110

X LAT,LON,ALT,VEL,PITCHYAWROLL,DVHDING,WA4DER,AB,WB) 00000120

C 00000130

REAL AB(3) 00000140

REAL ADI(3) 00000150

REAL ABP(3) 00000160

REAL ALT 00000170

REAL TBUF1 00000180

REAL TBUFZ 00000190

REAL COSLN 00000200

REAL COSLT 00000210

REAL DATAI15) 00000220

REAL DELON 00000230

REAL DT 00000240

REAL DV(3) 00000250

REAL ESQ 00000260

REAL FORS(3) 00000270

REAL GR 00000280

REAL GN 00000290

REAL G 00000300

REAL GVEC(3) 00000310

REAL HOING 00000320

REAL IALT 00000330

REAL ILAT 00000340

REAL ILON 00000350

REAL INTLON 00000360

REAL IPITCH 00000370

REAL IROLL 00000380

REAL ITEMP(9) 00000390

REAL IVEL(3) 00000400

REAL IYAW 00000410

REAL LAT 00000420

REAL LON 00000430

REAL MODPDT 00000440

REAL MTEMP(9) 00000450

REAL PBUF(16) 00000460

REAL PDATA(20) 00000470

REAL PDOT 00o00480

REAL PITCH 00000490

REAL PRNTDT 00000500

REAL Q3I(9) 00000510

REAL QIBOLO(9) 00000520

REAL QBP(9) 00000530

REAL QEI(9) 00000540

REAL QPE(9) 00000550

REAL QCP(9) 00000560

REAL QTEIP(9) 00000570

REAL RM 00000580

REAL RP 00000590

REAL ROOT 00000600
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REAL RDTOOG 00000610

REAL ROLL 00000620

REAL RE 00000630
REAL SINLN 00000640

REAL SZNLT 00000650

REAL SPAREl 00000660

REAL T 00000670

REAL TPRMOO 00000680

REAL TPRNT 00000690

REAL TTRJ 00000700

REAL VELOLO(3) 00000710

REAL VEL(3 00000720

REAL M(3) 00000730

REAL WE 00000740

REAL M8(3] 00000750

REAL WBP(3) 00000760

REAL W30OT(3) 00000770

REAL WSOLOD3) 00000780

PEAL WANDER 00000790

REAL WTEMP(9) 00000800

REAL YAW 00000010

REAL YOOT 00000020

REAL IWANDR 00000830

REAL CWET 00000840

REAL SWET 00000850

REAL CP 00000860

REAL SP 00000870

REAL CR 00000880

REAL SR 00000890

IEAL CY 00000900

REAL SY 00000910

REAL SPOR 00300920

REAL SPCR 00000930

REAL $ALF 000009'0

REAL CALF 00000950

REAL QBC(9) 00000960

C 00000970

INTEGER IENDF 00000980

INTEGER INZTSW 00000990

INTEGER OUTSW 00001000

INTEGER IFILE 00001010

INTEGER PFZLE 00001020

INTEGER OFILE 00001030

C 00001040

EQUIVALENCE IDATA(I), DT) 00001050

EQUIVALENCE IOATA(2), PRNTSW) 00001060

EQUIVALENCE (DATA13to OUTSW) 00001070

EQUIVALENCE MOATAW,), XFILE) 00001080

EWUIVALENCE (DATAS), ILAT) 00001090

ECUIVALENCE (DATA(6), ILOM) 00001100

EQUIVALENCE (OATA(7) ZALT) 00001110

EQUIVALENCE (DATAI8), IVELMI)) 00001120

EQUIVALENCE (OATA(9)o IVEL(2)) 00001130

EQUIVALENCE (OATA(10I IVEL(3)) 00001140

EQUIVALENCE (DATA(1i), IPIVCN) 00001150

EQUIVALENCE (DAYAII2)o ZYAM) 00001160

EQUIVALENCE (OATAt13)s IROLL) 00001170

EQUIVALENCE (DATAI14)t IODPOT) 00001180

EQUIVALENCE (DATA(IS)o IWANR) 00001190

C 00001200
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EQUIVALENCE (POATAC 1, WE) 00001210
EQUIVALENCE IPDATA(2), RE) 00001220
EQUIVALENCE (POATA(3)o G) 00001230
EQUIVALENCE (POATA(4), PRIJTOTI 00001240
EQUIVALENCE (PDATA(S), PBUF(1) 00001250

C 00001260
DATA ESQ/.006694317778/ 00001270
DATA RDTOOG/57.29577951/ 00001280
DATA TFRI103/0.0/ 00001290
DATA TPRNT/0.0/ 00001300

DATA INITSW/0/ 00001310
DATA IFILE/110/ 00001320
DATA PFILE/7/ 00(31330

C 00001340
IF (IENDF.EQ.1) RETURN 00001350
IF (INITSW.EQ.0) GO TO 500 00001360
IF (T.LT.TTRJ-.0005) RETURN 00001370

C 00001380
DO 110 1=1.3 00001390
'/ELOLD( I )VEL( II 00001400

110 CONTINUE 00001410
C 00001420
C 00001430

ALT:ALT+VEL( 3 )DT 00001440
c 00001450

GR:-( 32.0877057,.16939081*SINLT*SINLT,7.52810E-4* 00001460
X SINLT**4)*(1.-(9.6227E-S -6.4089E-10*SINLT*SINLT)* 00001470
X ALT+6.8512E-l5wALT*ALT) 00001480
GN=1 .63E-S*ALT*SINLT*COSLT 00001490

C 00001500
DV( 3)=-( VEL(1)*( W(2).2.*WE*COSLT) 00001510

X -VEL(2)*W(1),GRJWDTVEL(3)-VELOLD(3) 00001520
C 00001530

DV(2)=-(VEL( 31WW(1)-VEL(1)*(W(3) 00001540
X *2.*WE*SINLT),GNl)*OT+VEL(2)-VELOLD(2) 00001550

C 00001560
OV(1)=-( (VEL(2)*.(W(3)+2.*WE*SINLT)) 00001570
X -VEL(3)*(W(2)t2.*WE*COSLT))*DT.VEL(1)-IVELOLD(1) 00001500

C 00001590
C COMIPUTE ACTING FORCES IN NAVIGATION COORDINATES (LOCAL VERTICAL) 00001600
C 00001610

00 120 1=1,3 00001620
FDRS( I )DV( I)/DT 00001630

120 CONTINUE 00001640
C 00001650

RM:RE*C1.-ESQ)/U1l.-ESQI*SINLT*SINLT)W**.5) *ALT 00001660
RP:RE/SQRT((1.-ESQ*SINLT*SINLT)) *ALT 00001670

.c 00001680
C 00001690

W( 1)=-VEL( 2)/Rtl 00001700
W(Z)--VEL(1)/RP 00001710
LAT:-LAT-W( 1)*DT 00001720
SI.NLTrSIN( LAT) 00001730
COSLT:COS( LAT) 00001740
W( 3)=WC 2 )SINLT/COSLT 00001750
WANDER =WANDER - W(3)*DT 00001760

* SALF=SIN( WANDEP) 00001770
CALF=COS( WANDER 3 00001780
LOtNzLON+W(Z2 *OT/COSLT 00001790
SINLN=SIN( L0.4) 00001800
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COSLN=COS( LON) 00001810
YDOT=-W(3) 00001820
YAW = YAW + YDOT0OT 00001830

C 00001840
C STORE TRANSFORM OF QBI COMPUTED AT T-DT 00001850
c 00001860

QIBOLD(1)=QBI(1) 00001870
OIBOLD(2)=Q5I(4) 00001880
QIBOLD(3)=CBI(7) 00001890
QI6OLD(4)=QBI(2) 00001900
QI2OLD(5)=QBI(5) 00001910
QIBOLD(6)=QBI(8) 00001920
QIZOLD(7)=QBI(3) 00001930
QIBOLD(8)=QSI(6) 00001940
QIOCLD(9)=QBI(9) 00001950

C 00001960
C STORE BODY RATES COMPUTED AT T-DT 00001970
C 00001980

DO 130 I=1,3 00001990
WDOLD(I)=WB(I) 00002000

130 CONTINUE 00002010
C 0000,020
C GO COMPUTE INERTIAL TO BODY TRANSFORMATION (QB) 00002030
C C0002040

GO TO 800 00002050
200 CONTINUE 03002060

C 00002070
C 00002080
C COMPUTE BODY RATES AND ACCELERATIONS IN BODY COORDINATES 00002090
C 00002100

CALL MXM(QBI,QIBOLD,MTEMP) 00002110
C 00002120

WB( 1 ):MTEMP( 6 )/DT 00002130
B(2 )=-MTEMP( 3)/DT 00002140

WS3 3 )=MTEMP( 2 )/OT 00002150
C 00002160

CALL MXV(QBP,FORS,AB) 00002170
C 00002180

DO 220 I=1*3 00002190
WBDOT(I)=(WB(I)-WBOLO(I))/DT 00002200

220 CONTINUE 00002210
C 00002220
C 00002230

ITEMP(1=LAT*RDTODG 00002240
ITEt!P(2]=LON*PDTODG 00002250
ITEMP(3)=WANDER*RDTODG 00032260

C 00002270
C 00002280
C OUTPUT AND PRINT CONTROL 00002290
C 00002300

IF (PRNTDT.GT.0) GO TO 960 00002310
IF (IODPDT.EQ.0) GO TO 999 00002320

C 00002330
IF (T.LT.TPRMOD-.0005) GO TO 999 00002340
TPRNT=TPRMO4MODPDT 00002350
GO TO 970 00002360

:C 00002370
960 CONTINUE 00002380

IF (T.LT.TPRNT-.O005) GO TO 999 00002390
TPRNT=TPRNT+PRNTDT 00002400
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C 00002410
C 00002420

970 CONTIUE 00002430
IF (PRUTSW.LT.1.) GO TO 999 00002440
kRITECOFILE*1200) ABWBITEt1PC1)aITEI1P(Z),ZTEMP( 3),ALTVELDV 00002450

C 00002460
6'RITE(OFILE91300 )QBZ 00002470

C 00002480
r 00002490

999 CONTINUE 00002300
YTRJmTOT 00002510
RETURN 00002520

C 00002530
C INITIALizArioN BEGINS HERE 000025401C 00002550

500 CCNTfl;UE 00002560
REWIND IFILE 00002570
REW~IND PFILE 00002580

501 READ CIFILE,1000) IXoDATA(IX) 0000E590
IF (EOF(IFILE)) 502s501 00002600

502 CONTINUE 00002610
503 READ (PFILEM100) IX.POATA(ZX) 00002620

IF (EOFIPFILE)) 510,503 00002(630

510 CONTINUE :0::0:640
PEIZINO IFILE0025

REWIND PFILE 00002660
0?ILE9XFU.E 000026800

LAT--I6ATe'R0TODG 0021

INTLONzLDN 0023
SZNLT-:SIN( LAT) 00002740
C0SLTcCOS( LAT) 0025
SINLN't5INI LON) 0026
COSLN:COS( LO.4) 002
ALM~ALT 0028

R~~Rw.EQ)1~EqSZLT5NL)N15)*ALT 00002790
RP:RE/SQRTtt1.-EQ#SltLTSZNLT)) ALT 00002800
HDING--I YAW-XWAHOR )/A0TODG 00002010
1JANDERNWAIZ0R/90TODG, 000ozec0I SALFI'SINM ANDER) 00002830
CALMUOSiWNER) 00002840

C 00002850
C 00002060

'0,.00 312 XZ13 00001.7
VILII tVEL( 1) 00002880

512 CON4TIN4UE 00002890
C 00002900

PITCHteZPITCH/UOT0DG 000U91*1YA14%IYAW/R0T0OG 00002920
ROLL1R0Li1~DOOG00002930C O~lOL/D D 00002940

POOTUO.0 00002950
YD0T~O .0 00002960

ROOTOO.000002970

0000390



WI 3)=W(Z2)*SINLT/COSLT 00003010
C 00003020
C COMPUTE INITIAL FORCE AS IN ENU FRAME 00003030
C 00003040

GR=-( 32.0877057,.16939081*SINLT*SINLT,7.528I0E-4* 00003050
X SINLT**4)*(1.-(9.6227E-8 -6.4089E-10*Sfl4LT*SINLT)* 00003060
X ALT46.6512E-1S*ALT*ALT) 00005070
GN:1l.63E-8S*ALT*SlNLT*COSLT 00003080
A0P(I)=0.0 00003090
ABPE 2 ):GN 00003100
ABPI 3 )GR b0013110

C 00003120
C GO COMPUTE INITIAL INERTIAL TO BODY MATRIX (QBI) 00003130
C 0000314e0IGO TO 800 00003150

600 CONTINUE 00003160
CALL MXVCIQSP,ABPoAB3 00003170

C 00003180
C COMPUTE INITIAL BODY RATE WRT INERTIAL AND TRANSFORM TO BODY FRAME 00003190
C 00003200

WOF I )z-COSLNwVEL 2 )/RII 00003210
1%'P(2):VELJ1)/(COSLT*RP) + WE 00003220
WSP(3):-SllLNVELI(b'RM 00003230
CALL IIXV(QBI ,WBPtWB) 00003^40

C 00003250o
C ADO INITIALIZATION TO PFILE 00003^60
C 00003270

PDATA(I )=WE 00003200
POATA(2)=RE 00003290
PO)ATA(3)=G 00003300

APOATA(4)=PRNTOT 00003310
IJDATA 5 )=LAT 00003320
POATA(6I:L0tI 00003330
POATAC 7)zWhNOER 001003340
POATAi8)-.A.T 00003350
POATA(9)cRDLL 00003360

4PDATA110)2PITCH 00003370
POATA(11)=YAW 00003380
PDATAtl2lzRDOT 00003390
POATAC 13 )zP0OT 00003400
POATAC 14)--YfOT 000034.10
PUATAI 15 lt:VEL( 1 00003420
POATAC 16lmVfL( 2 00003430
P0ATAW1)WVEL(3) 00003440
PflATAI 18 ::ABI 11 00003450
FDATAI 191LAWt ) 00003460
PDATA( 20 )tABI 3) 00003470

00003480
WIRTEIPFILEo1000) (loPDAYA(I~iII1401 00003490

C 00003500
C 00003510
C INITIALIZATION OUTPUT AND PRINT CONTROL 00003520
C 00003530

UT0lOILE1010TPNTS,UTSW0FILfmOPTPRNT0t, 00003540
X SATZLONIALTIVELZOLLIPTI9YAMIUANRA8,oWS 00003550

:C 00003560

.2U41 00003600



C 00003610
C 00003620

$00 CONT1!4UE 00003630
C 00003640
C COMPUTE EARTH TO PLATFORMI TRANSFORMATION IMATRIX COPE) 00003650
C 00003660

OPEC 1):COSLN 00003670
OPEC)=0.0 00003680
OPEC 3 ):.SINLN 01000369U
OPE (4)=:..INlLT4.SINLN 00003700
OPEC 5)=COSLT 00003710
OPEC 6 )-SINLT*COSLN 00003720
OPE 7 )=CCSLT*SltlLN 00003730

aQPEC8):SINLT 00003740
GPEC 9 )CCSLT*COSLN 00003750

C I.WITE COFILEs1300) OPE 00003760
C 00003770
C COMPUTE PLATFORM TO BODY TRANSFORMATION MATRIX (QOP) 00003780
C ONLY COMPUJTED DURING INITIALIZATION OR WHECN YOOT 15 NOT ZERO 00003790
C 00003800

IF (INITSW 4EQ. 1) GO TO 805 00003810
Q51(2 ):0.0 00003820
QEI(4)--0.0 00003830

QEI(5:1.O00003840
QEI(6)--0.o 00003850
QEI(8)00.0 00003860

QCP(3=O.O00003870
(CP16)c0.fO 00003880
QC~t7)g0.0 00003890
qcPC B)=0 .0 00003900
QCP9)=I.8 00003910

C 00003920
SP-S51"(PITCfC) 00003930
CP"Cos( PITCH) 00003940
$R=SZNCPOLL) 00003950
CRPC0S( ROLL) 00003960
SpsReSPusR 00003q70
SPCR:SPi4CR 00003900
GO TO 810 00003990

-C 00004000
605 CONTIUE 00004010

IF EYOOT .EQ. 0.0) GO TO 815 0000402C
C 00004030

t810 CONTINUE 00004040
9Y--SlNJCYAW) 00004050
CYmC0S( VAW) 00004060

kC 00004070

qvcf1)llcylCP 0000409a

qaC(3)mSP 00004100
Q3CC4 )v-5SWPSR-CY*CR 00004110
013cC5)-CY*SPSR+3y'CA 00004120
QscC 6 IvcpMR 00004130
Q3CI 7 .$Y0SPCR#CYm5P 00004140
QB'811 0D- C~f'PCfl-SY*SR 00004130
QW13C9CP CR 00004160

:c W4ITE (OVILE,1300) QDC 00004170
C 00004100

>1 ~C 00004190
C COM9PUTE INERTIAL TO EARTH TRANSF09HATION MIATRIX (051) 00004200
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C 00004210
815 CONTINUE 00004220

SI4ET=SIN( WE*T) 00004230
CWET=COS(WE*T) 00004240
QEI(I1)CWET 00004250
QEIl3)-SWET 00004260
GEI( 73-SWET 00004270
QE. 9)CT 00004,80

C WPITE qOFILEP1300) QEI 00004290
C 00004300
C COMPUTE NORTH POINTING TO WANDER PLATFORM MATRIX I QVI 1 00004310
c 00004320

A QCPC 1)--CALF 00004330
QCP 2 )zSALF 00004340
C^P(4)-AL 00004350
CCP1 $)-CALF 00004360

C WRITE (OFILE,13003 QCP 00004370
C. 00004330
C COMP~UTE INERTXAL TO BODY TRAN4SFORMATION MATRIX (Q81) 00004390
C 00004400

CALL M)4M(QSC*QCPPQBP) 00004410
C WRITE (OFILEs13Q00 flBP 000044,10

CALL M1XtQ5PQPE,QTEMiP) 00004430
c WRITE tOFILE.1300) QTEMP 00004440

CALL M)~fiQTSMPtQEIQflI) 00004450
C WRITE IOFILEt1300) Q91 00004460
C 00004470

If IINITSW.EQ.11 GO TO Z00 00004480
00 TO 600 00004490

C 03004500
c 00004510
1000 FORIAY EZSoF2OAO)V 00004520
1010 FOFIIlAT 430H TRAJECTORY INITIALIZATION *00004S30

X1 V %^H OT o3Xv016.8,3X*4t SECt 00004540
3)M,3A PPHTSW *3XMG6.8, 00004550

X/MeHt OUTSW ,3X.16.dv O000~580
X/3Xell OFILE F3X.1S, 00004ST0
VMD M~KON aPOT #3X#.G16.8& 00004500
X/3l,8)I PRUTDT o3X(,G6.8.//. 0000459"
)X/Ml,1H LATIDEGI 0314,016.80 00004600

X/X1NLONII3CGI *3IC.16.80 00004610
VMlSHs ALTIFY) Ms~G16.ev 00004620
X/3fl,1St VELiFT/SEC) &SX01016.66/, 00004630
Xo1!\,15t I:QLL(DC~Gi O016.60 00004640
X/3 v S PrTCH(OEGS) sG16.5s 00004650

X/ 41HYANIOEGsi $416.80ooo.6
W(t ti'.1S ER t 0 (EGS P.16.8. 00004670

XIM, ISH ADIPYn'EC21 s.1016.8o 00004600
X/3N 015II wPa00/s~cc 0 3016. a i/) 00004690

1100 e041~dXG6.IO004700
1200 FCIltATI6Xo25W w TRJ 40 AbiFy/sEC21 03016.8.d 00001x710

x 21 W61PAO/M0EG16.8,' C0OMM2
x 6)X,25H LATIOEGSI 4016.8.01 000C'430
x l*X.~I 9$1 AatC GGSI 1 016.80/ .00004740

x 6x,25H AMOIEGS1 vG16.8.,' 0*004750
x 6X425" ALYrTfl tq16.89/ 0046

x X65HVELCf T/SEvC I#316,89t 00004170
'F ~,K2SI vifFTn'Ec) 13G6.6,/1 . . 0oO'780

1300 FEMtAMV~6 3 31.,ZX3G68/Q(3~.,/ 00004790

1310 FORHA000048101
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SC 00000010
C 05/03/78 DATE OF CURRENT MODULE 0000020
C 0000030
C THE ENVIRONMENT NODULE IMPOSES VIBRATIONAL DISPLACEMENTS UPON THE 00000040
C POSITION, ATTITUDE. AND VELOCITY COHIOIENTS OF THE TRAJECTORY 00000050
C 00000060

SUCROUTINE ENV ITIENOF,ABW3, 00000070
X AD.o,,WDDDWOT) 00000080
NEAL A 00000090
RZAL ABI3) 00000100
REAL ABBE3) 00000110
REAL AP 00000120

Is REAL B 00000130
REAL C 00000140
REAL COEF1I30) 00000150
REAL COEF230) 00000160
REAL COEF3I30) 00000170
REAL COEF4(30) 00000100
REAL COEFSL30) 00000190
REAL COEF6I30) 00000200
REAL COEF7(301 00000210

I. R AL CATA 05) 00000220
REAL DELADI) 00000230
PEAL DELV1tI3) 00000240
12At OELWOP(31 00000250
REAL OELVBP131 00000260
PEAL OELtJS3) 00000Z70
REAL OT 00000200
REAL E 00000290
REAL It 00000300
D EAL ETA 00000310
REAL F 000003:0

. PEAL FA 00000330
REAL ry OOOOO3t,§

WEAL G 00000350
St on 00000160
WEAL GAUSS 00-000370

~tEA Gu~s ) o00000c
REAL A 0O0000O

* PEAL KooPoV oO0Oe0
-PEAL P 0000010

* PAL PU~lqI o0• 00007
REAL it 00000430

tEAL 01 00000
RZAIL Pfz 00000450

*PEAL P I 0 00000440

PEAL QPnmu30 000 070

Rtf PA V1tP301 40000460
PEAL. P OO O0mOuttY0
stEAL PDAtAIZO) 00000500

, REAL pi 00000510
PEAL VNIDT 00003rd
REAL -Wft9) 0002050

PEl QTef-lPoREAL q1Q")9)ooao
SEAL S 0000050

REAL RAWI6I 0001
REAL RE 0000



REAL S(6) 00000610
REAL $A 000006;0
REAL SPAREI 00000630
REAL T 00000640
REAL TPRMOD 00000650
REAL TPRNT 00000660
REAL TEMP 00000670
REAL TENV 00000680
REAL U 00000690
REAL V 00000700
REAL WBf3) 00000710
REAL WSB(3) 00000720

A REAL WBBOLD(3) 00000730
REAL WBBDOT(3) 00000740
REAL WE 00000750
REAL WH 00000760
REAL WN 00000770
REAL WO 00000780
REAL WR 00000790
REAL WTEMP(9) 00000800
REAL Xl(5) 00000810

REAL X1PRV(30) 00000820
r. REAL Xt(5) 00000830

REAL X2PRV(30) 00000840
REAL Y 00000850
REAL Z 00000860

REAL ZETA 00000870
C. 00000880

INTEGER IENDF 00000890
INTEGFR INITSW 00000900

INTEGER IX 00000910
INTEGER OUTSW 00000920
INTEGER IFILE
INTEGER PFILE 00000940
INTEGER OFILE 00000950

C *0600960
EQUIVALENCE (PDATA(I), ) 0000970
EQUIVALENCE (POATA(Z)o RE) 00000980

EQUIVALENCE (PDATA3), G) 00000a90

EQUIVALENCE (POATA(4), PRNTOT) 00001000
EQUIVALENCE (PATA()VS PBUF(1)) 00001010

C 00001020
-EQUIVALENCE (DATA(M), OT) 0001030
EQUIVALENCE (OATA(2), RNTSW) 000010 0
EQUIVALENCE (OATA(3)p OUTSW) 00001050
EQUIVALENCE (DATA(4), XFILE) 00001060
EQUIVALENCE (DATA(S) 5(1)) - 00001070
EQUIVALENCE (DATA(6), S(M). 00001080

EQUIVALENCE (DATAC7), 5(3)) 000i01090

EQUIVALENCE (DATA(8), S(M)) 0000!X00
EQUXVALENCE (DATA(9)i S(5)) 00001110
EQUIVALENCE (DATA(IO)s S(6)) 00001120
EQUIVALENCE (DATM(II), PARMAPMl)) 00001130
EQUIVALENCE (DATA(12)9 PARHAP(M)) 00001140
EQUIVALENCE (OATA(13)t PARMAP(3)) 00401150

EQUIVALENCE (DATA(14)9 PARKAPM )) 00001160
EQUIVALENCE (OATA(IS), PARMAP(S)) 00001170,-

"Ij EQUIVALENCE (OATA(16), PARMAP(6)) 00001180
EQUIVALENCE (DATA(17)i PARMAP(7)) 000010
EQUIVALENCE (DATA 18), PARMAP( 8)) 00001200

1- 2

. .2O

. ' ' t(



EQIAEC fDT(9tP'MP9)0011

EQUIVALENCE (CATA(29), PARMAP(1)) 00001210
EQUIVAL.ENCE (OATA( 20), PANAP( 10)) 00001220
EQUIVALENCE (DATAt 21), PARNAM(11)) 00001230
EQUIVALENCE (OATA(23), PARFiAP.&1) 00001240
EQUIVALENCE (DATAC 23), PARMAP( 13)) 00001250
EQUIVALENCE (DATA( 24), PARMAP( 15)) 00001260
EQUIVALENCE (DATAC 25), PARHM 15) 00001280
EQUIVALENCE (OATA(27)o PARrIAR 17)) 00001280
EQUIVALENCE (DATA28), PARIAPC14)) 00001290
EQUIVALENCE (DATA' 28), PARMAPI 19)) 00001310
EQUIVALENCE (DATA) 29), PARIIAPC190)) 00001310
EQUIVALENCE (DATA(30), PARMAP)21)) 00001320
EQUIVALENCE (DATA) 31), PARtIAP( 21)) 00001330
EQUIVALENCE I DATAC 32), PARIIAP) 22)) 00001350
EQUIVAL.ENCE (DATA(33), PARIIAP(24)) 00001350

IXEQUIZVALENCE (DATA(35), PARIIAP125)) 00001370
EQUIVALENCE (DATA) 35), PARIIAP(26)) 00001370
EQUJIVALENCE (DATA) 36), PARMAP) 26)) 00001390
EQUIVALENCE (DATA(37)o PARIAP(28)) 00001300
EQUIVALENCE (DATA(38)t PARMiAP(28)) 0000140
EQUIVALENCE (DATA()t ,ARMAP( 29)) 00001410
EQrUIVALENCE LDATA(40), PARMIAP)3)) 00001430
EQUIVALENCE (OATA(42)o PARM14H ( 2)) 00001430
EQUIVALENCE (DATA) 42), PARIIMH() ) 00001450
EQUIVALENCE (DATA(44), PARMIOI))) 00001450
EQUIVALENCE (DATAI 44), PARMIH (4) 00001460
EQUIVALENCE (DATA)45), PARMWH(5) 00001470
EQU IVALENICE (DATA)o) PAQM14H( 11 00001480
EQUIVALENCE (DATA) 4?), PARIIIN 7)) 0 001400
EQUIVALENCE (DATA(49), PARMWH 19)) 0000150
EQUIVALENCE (DATA)49), PARMWHNI9)) 00001510
EQ(UIVALENCE (DATAiI5O), PARMUMM 0) 00001530

EQUIVALENCE (DATA(52)o PARNWH(12)1 00001540
EQUIVALENCE (DATA) 53). PARMIIN13)) 00001550
EQUIIVALENCE (DATA) 54), PARKIM)14)) 00001560
EQUIVALENtE DATA) 55), PARtIWN)15)1 00001570
EQUIVALENLIS (OATA(56)p PARM4H(16)1 00001580

HEQUIVALENCE (DATAI 57), PARMHI 17 1) 00001590
CQUIVALENCE (DATAM4s~ PARtIWH18)) 00001600

aqEQUIVALENCE (OATA(59)t PARffJI 19)) 00001610
EQUIVALENCE IOATAM6), PARKtM 2O)) 00001620
rQUIVALENCE )DAYA(61)o PARMWN( 21) 00001630
FrUIVALVICE IOAYA(623 PAI W(22M) 00001640
EQUIVALENCE I DAYA)63), PARHM12) 3)) 00001650
EQJIVALENCF (DATA) 64), PA0I14N(241) 00001660
EOUZVALEUIC (DATA(65)t PARHW)if M5) 00001670
EQUIVALENCE )OATA)66).. PARIiW126 1 00001680
EQUIVAWC I DATA4 67),v FAR 1WH( 2 0.0 00 1f%90
.OUZALENCE (DAYA(68)o PARKtWO)). . 00001700
tqUIVALENCE )OATA(0)k PARMN~t2) 00001110
EQUIIVALENCE (OATA (70) 1 PAR)C.N30 1) 00001720
iWIVALENCE (DAYAI 71), PARMW10 I) 00001730
COEUIVALENCE t 0ATAA72) s PARM301 t) . 00001740
EQUIVALENCE IDAYM~ 731, PA~l"Of3) . OOIS
£QUIVALENCt (DATA(74)o PARHW(41)0070
EQUIVALENCE (DATA) 7.), PAP14,10 $))1 00001770

4.. WIVALENCE 10ATA(761o PAMr,0(6)) 00001700
CQUIVALINCEI~ DOAMA77), * APl1I.07) 1 00001790
kLAUZ.ALMI~ (DATM7O), pwpA*)4i8)) 00001"Qo
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EQUIVALENCE (DATA(79), PARtIO(9)3 00(01810
EQUIVALENCE (DATA(80), PAR1IWOtIO)) 00001820
EQUIVALENCE (DATA(81)s PARMWO(11)) 00001830
EQUIVALENCE (DATA(82)9 PARMNOW123) 00001840
EQUIVALENCE (DATA(83), PARMWO(13)) 00001850
EQUIVALENCE (DATA(84), PARMWO(14)) 00001860
EQUIVALENCE (DATA(85), PARMWO(15)) 00001870
EQUIVALENCE (DATA(86), PARMWO(16)) 00001880
EQUIVALENCE (DATA(87), PARMWO(17)) 00001890
EQUIVALENCE (DATAt88), PARMWO(18)) 00001900
EQUIVALENCE (DATA(89), PARMWD(193) 00001910
EQUIVALENCE (DATA(90) PARMWO|20)) 00001920
EQUIVALENCE (DATA(91), PARMWO(21)) 00001930
EQUIVALENCE (DATA(92)t PARMWO(22)) 00001940
EQUIVALENCE (DATA(93), PARMWO( 23)) 00001950
EQUIVALENCE (DATA(94), PARMWO(24)) 00001960
EQUIVALENCE (DATA(95), PARMWO(25)) 00001970
EQUIVALENCE (DATM[96), PARMNO(26)) 00001980
EQUIVALENCE (DATA(97), PARMWO(27)) 00001990
EQUIVALENCE (DATA(98)o PARMWO(28)) 00002000
EQUIVALENCE (DATA(99), PARMWO(29)) 00002010
EQUIVALENCE (DATA(lO0)t PARMWO(30)) 00002020

C 00002030
EQUIVALENCE (DATA'(101)i MODPOT) 00002040

EQUIVALENCE (DATA(102)t VIBSW) 00002050
EQUIVALENCE (DATA(103),GUSTLA) 00002060
EQUIVALENCE (DATA(104)GUSTLO) 00002070
EQUIVALENCE (DATA(IOS3GUSTNR) 00002000

00002090
DATA DELWBP/340./ 00002100
DATA DELVBP/3W0./ 00002110
DATA P1/3.1415926535397/ 00002120
DATA QBBPRV/1.03*0.Oo,.0#3UO.Oo1.O/ 00002130
DATA RAND/6*O.0/ 00002140
DATA TPROD/O.O/ 00002150
DATA TPRNT/O.O/ 00002160

DATA INITSW/O/ 00002170,
DATA XNI /0/ 00002180
DATA 1N2 /0/ 00002190

SDATA IFILE/30/ 00002200
DATA PFILE/7/ 00002210

" • 00002220

IF 4IENOF.EQol) RETURN 00002230
IF (INITSW.EQ.0) GO TO SO0 00002240
IF (T.LT.TENV-,O005) RETURN 00002250

o0 CONTINUE 00002260
C 0000270
4. ;00002280
C I VIBRATION SWITCH IS ZERO BYPASS VIBRATION CONPJJTATZON 00002290
C AND ADD ZERO RATE AND ACCELATZON 00002300
C 00002310

IF MVB5.LT.1) GO TO 949 00002320
C 00002330
C THE FOLLOWING GENERATES SEQUENCES OF RANDOM NUMIBfS 00002340
C XIVISMATIONS) CORNISPONDING TO DESIGNED PM0'S 00002350

C 0000236-
00002370

00 440 Jl,#6l 000023 0
C 00002390
C 00002420

1-22



WYY=0.0 00002410
N:-sCJ) 00002420
DO 930 I1lNi1 00002430

C 010002440
ETA--GAUSS (0.0,1.0) 00002450
ZETA=GAUSS (0.0,1.0) 0026

C 0000250
X1S():CEF+K1 RVK COF()XPVK+ 0000210

XCOE2(K)ETA COE1(K)ZETA000024920
X2(I)COEF7(K)*XlPRV(K) + COEP5(K)*X2PRV(K) + 0023

XC0EF3( K)*ETA 000025'.0IF(1N2.NE.0) GOTO 925 0025
Y=Y+Xl( 1)/OT 00002560
GOTO 926 00002570

925 CONTINUE 00002580
Yz:Y+(XI(I)-XIPRV(K))/DT 00002590

926 CONTINUE 00002600
X1FRV(K)::X1(I1)00002610
XZPRV(K)%XZ(I) 00002620

C 00002630
930 CONTINUE 00002640

RAtD(J)=Y 00002650
940 CONTINUE 00002660

C 00002670
IN2=1 00002680

c 00002690
C VIBRATION GENERATOR COMPLETE 00002700
C 00002710
C COMPUTE ENVIRONMENT OUTPUT 00002720
C 00002730

00 950 Z13 00C'02740
* K:I,300002750

W5DOLD(Z3=WB(I) 00002760
DELVB(I)ORAN(I) 00002770
OELAB(I )-( DELVDt I)-DELVBP(I) )/DT 00002700

-E.BC)DELVB( I) 00002790
DELWB( I )tRAND(K) 0020

f950 CONTINUE 00002810
IN1--1 00002820
HoBB1)=WB(1)4DELW8I 3) OQ002830
WB(2)rWW2 )+DELW8( 1) 00002040
WBB(3)rW8(3)40ELWB(2) 00002850

C COMIPUTE THE CHANGE IN BODY ATTITUDE DUE TO VIBRATION 00002i360
QB8CIG(1~1.00002870

Q8OCHG2)c(DELW(2)s0ELWBP())/2.uDT 00002680
qBBCHG(3)=-(OELWB(1).DELWP(1))I'2."DT 00002890
QOBCIG4-IO(ELW8(Z),OELWBP(2))/.'e.DT 00002900
Q3BCHG(5)u:1- 00002910

QDBCHG(6)c(DELWB(3)$DLWP(3))/2.w0T 00002920
QBBCHG(?):,(DELWB(1)4DELWP(I))/.WDT 00002930
QBBCHG(8)=-(DELWB( 3),DELI18P(3))/2.*DT 00002940

fQBBCHG(91)21. 00002950
CALL MHIIQ3BCHGbQ8BPRVQ5B) 00002960
bELH8Pt1)=OELWD(1) 00002970
DELI4BP(2)mOELW8(2) 00002980

DELWBP( 3):flELWB( 31 00002990
C O$TWOORHALIZE THE ATTITUDE MIATRIX 00003000
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CALL tiTXM(QBBQBBQTQ) 00003010
00 952 14:1,9 00003020

QTQ(4)I) 00003030
952 CONTINUE 00003040

QTQ(1):1.5,QTQ(1) 00003050
QTQ(5:1.5+QTQ(S) 00003060
QTQ(9):t.S QTQ(9) 00003070
CALL MX ( D5,TQQTEMP) 00003080
DO 953 15:19 00003090
QBB(15):QTEP(IS) 00003100

953 CONTINUE 00003110
C ENO ORTHONORMALIZATION 00003120
C CALCULATE ROTATED ACCELERATION 00003130

CALL XV(QBBtAB#ABB) 00003140
00 954 11,3 00003150
WECBDOT(I):t(WBB(I)-WBBOLD(I))/OT 00003160

954 CUNTINUE 00003170
DO 955 I:1,9 00003180
qBSPRV(I):QBB(1) 00003190

955 CONTINUE 00003200
AB5(1):ABB(1).UELAB(3)*G 00003210
ABS(2):ABS(2),DELAB(2)WG 00003220
AZB(3)=A6B(3)+DELAB(1)*G 00003230
GOTO 056 00003240

949 CONTINUE 00003250
00 957 1*1,3 00003260
WLDOLD(I):WB(I) 00003270
WBB(I)==Wa1) 00003280
AOB(I):AB(I) 00003290
WESOOTI):( WB( I-MI8OLD(I))/OT 00003300

957 CONTINUE 00003310
956 CONTINUE 00003320
C 00003330
C OUTPUT AND PRINT CONTROL 00003340
C 00003350

IF (ORNTOT.GT.0) 0 TO 960 00003360
IF (NODPOT.EQ.0) GO TO 999 00003370

00003380
IF (T.LT.TPRMOD-.0005) 00 TO 999 00003390
TPRMOD=TPRMOD+MODPDT 00003400
GO TO 970 00003410

C 00003420

960 CONTINUE 00003430
IF (T.LT.TPRNT-.0005) GO TO 999 00003440
TPRNT:TPRNT+PRNTOT 0001 450

C 0000,460
970 CONTXNUE 00003470

IF (PRNTSW.LT.1) GO TO 999 00003480
C 00003490

WRITE(OFILEIZ0) ABpW5oABBWBBWSOOT 00003500
C 00003510
C 00003520
C 00003530
999 CONTINUE 00003540

IENVoTOT 00003550
REURN 00003560

iC 00003570
C ENVIRONMENT INITIALIZATION BEGINS HERE 00003580
C 00003590
500 CONTINUE 00003600
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REWIND IFILE 00003610

REWIND PFILE 00003620
501 READ (IFILEtI000) IX*OATA(IX) 00003630

IF (EOF(IFILE)) 502,501 60003640
502 CONTINUE 00003650
503 READ (PFILE,1000) IXtPOATACIX 00003660

IF (EOF(PFILE)) 510,503 00003670
510 CONTINUE 00003680

REWIND IFILE 00003690
• REWIND PFILE 00003700

S00003710
OFILE:XFILE 00003720

C 00003730
C 00003740
C THE FOLLOWING GENERATES INITIAL VALUES FOR RANDOM NUMBERS 00003750
C HAVING SPECIFIED TURBULENCE PSO'S 00003760
C 00003770
C GUST 1S IN UNITS OF FT/SEC AND REPRESENTS VARIANCE OF WIND VELOCITY 00003780

GUST(l):GUSTNR 00003790
GUST(2)3=GUSTLA 00003800
GUST(3 )-GUSTLO 00003810
GJST(43=GUSTNR 00003820
GUST(5 =GUSTLA 00003830
GUST(6)=GUSTLA 00003840

C 00003850
< I L:1 00003860

C 00003870
00 600 J:l6,1 00003880
NrS(J) 00003690
IF (N.EQ.0) GO TO 600 00003900
00 605 1:1,,Ni 00003910
K-5*(J-1)+ 00003920

c 00003930
ETASGAUSS (0.0,1.0) 00001940
ZETA:GAUSS (0.0,1.0) 00003950

C 00003960
APuPARMAPIK) 00003970
WH=PARhWH(K) 00003980
WO-PAR1WO(K) 00003990

c 00004000
APUGUST(J) *2*PZNAP 00004010
AzWH/WO 00004020
SA:Ait 00004030
TEHP:SQRT(2-(I-SA/2 ]*2) 00004040
WHOWOWSQRT(TEMP) 00004050
EaSQRT((-(WO/WN)*w2)/2) 00004060

:AP(1-(m .#. )I )00004070
XIPRV(K]:O. 00004080

X2PRV(K):O. 00004090
WR:WN*SQRT(%*E**2) 00004100
Z=E*WN 00004110
ElzEXP-2*ZNOT) 00004120
CoASIN(E) 00004130

C 00004140
U~C 1-El 4WZ1WRW*2)4 00004150
XtEI(Z*eOS 2*1%DR*OT)-WR*SZN(2*WR*DTI))/(4*(WN"*123WRI**2)) 00004160
X-E/( 4*WNI4WR**2) 00004170

C 00004180
PrQ(-El 3/Ct 4*E*WR**2 3/WN 3- 00004190
XCE1*(ZWCOSt2WRDY,*C)-WRSIN( ZNWR1*0T,21CI) )/(4NWR**L3 00004200
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Ii ' X(Z;COS(2*C)-WR*SIN(Z*C))/(4*WR**2) 00004210

00004220
V=(E-l)*IN(C/(4**WR*2)-00004270

P1X(E*SINWRT)*XC)-Z*C))/WR*TC )/4WWRZ 002A

X+tWRCOS(C)Z4SJ[C))/(4*WN*R**) 00004250

P1c ~ '~142 00004260

1B=SQRT(ABS(U-(VN) 2)/R))*SqRT(F)*W* 00004270
/ H=(V/SQRT[R))*SQRT(F)*I.N*WN 00004260

C 000043500
PIE($IN(WRDT):EXPB-Z*DT )/WR 00004310

14 P (COS(WRN T)-(Z/WR)*SIN(WR*DT)*EXP(-Z*T) 
00004320

CPl2*ZP12+P22 00004330

COEF4( K )PI 00004390

FK C 00004350
COEF1(K)=B 00004360
COEFZ(K):H2" 00004370

C-COEF3(KP 00004330
65COEF4(K)=Pl2 00004390
60COEFS(K]=PZZ 00004400

C COEF6(K)=Pl 00004410
C SCOEFP(K)AT-M D 00004420
C 00004490605 CONTINUE 00004440,

600 COT0INE 0000450
c 00004460
C PSD'S COEF PARAETERS COMPUTED FOR A SET OF AMPLITUDE# 00004570
C HALF-610 THo RESONANT FREQUENCY AND UST 00004480
C 00004490

C 0 610 LAT3 00004500
C B(V}:AB(I) 00004510

AeBRT=(OI,0) TPRT&OUkOFLR DTM PTVBS 00004580

C OOT(I)=O.O 00004530
610 CONTINUE 00004540C 00004550

!C INITIALIZATION OUTPUT AND PRINT CONTROL 00004560

C 00004510
WRITE(OFILE102O)DT PRT SWDOUTSWPOFILEsPRNTDTPMODPOToVIBSW 00004580
c 00004590

700 CONTINUE 00004600
N-S(2) 00004610
WRITE(OFILEO10ZO) N 00004670
J--l 00004630
GO TO 750 00004640

701 CONTINUE 0000460
N:S(!) 00004660
WRITE(OFILE,1021) N 00004670
J:3 00004680
00 TO 750 00004690

703 CONTINUE 00004700
NmS(3) 00004710
RITE(OFILE,1022) N 00004770

Jr,3 00004730
00 TO 750 00004740

703 CONTINUE 00004750
NtS(4) 00004760
WRITE(OFILEA0O23) N 00004770
Jm4 00004780

GO TO 750 00004790
704 CONTINUE 00004000
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N =S(5) 00004810
WRITE(OFILEIO24) N 00004820

* J:5 00004830
, GO TO 750 00004840

705 CONTINUE 00004850
N:S(6) 00004860
WRITE(OFILE,1025) N 00004870
J=6 00004880
GO TO 750 00004890

706 CONTINUE 00004900
.WRITE(OFILEP1026) 00004910

C 00004920
INITSW:1 00004930
TEt4V:T.OT 00004940
RETURN 00004950

C 00004960
C 00004970

750 CONTINUE 00004980
IF (N.EQ.0) GO TO 752 00004990
00 751 1:2,N,1 00005000

f K:5d(J-1)+I 00005010
WrlTE(OFILE,1030)PARMAP ), PARIHW(Kh)PARINO(K) 00005020

751 CONTINUE 00005030
752 GO TO (7010702,TO3s7047050706),J 00005040

C 00005350

C 00005060
1000 FORMAT (C5wF20.10) 00005070
1010 FORMATC//,30H ENVIRONMENT INITIALIZATION 00005080

X/3Xs8H DT ,3XGl6.8,3X#4H SECP 00005090
X/3X,8H PRNTSW 3X,G16.8, 00005100
X/3x,8H OUTSW ,3XG16.8, 00005110
X/3XtOH OFILE o3X,415, 00005120
X/3X,8H PRNTOT 3X,G16.8, 00005130
X/3Xs8H MODPOT ,3XG16.8, 00005140

* X/3X,8H VI SW s3X*G16.8i//) 00005150
C 00005160
1020 FORMAT(3X,32H VIBRATION GENERATOR PARAMETERS o/it 00005170

X 3XOOH VERTICAL LOAD o14Xs4H AP s8Xp4H W4 )6X&4H NO * 00005180

X /6X,14s7H PEAKS 00005190
1021 FORPAT(/3Xo20H LATERAL LOAD 00005200

X /6X*14,7H PEAKS I 00005210
1022 FORMAT(/3X,20H LONGITUDINAL LOAD 00005230

x /6Xo14,TH PEAKS ) 00005230
1023 FORMAT(/3X,20H PITCH RATE 00005240

x /6X.1s,71 PEAKS 3 00005250
1024 FORMAT(/3X,20H YAW RATE PAD 00005260

K /6Xol4o7H PEAKS 3 00005270
1095 FORMAT(/3Xo2OI ROLL RAYE PSD 00005280

x /6X,14,7H PEAKS 00005290
1026 FORMAT(/') 00005300

C 00005310
1030 FORMAT(27XsG16.8.SX,016.8,7XG16.8) 00005320

1100 FORMAT(1H$,8X,016.8) 00005330
1200 FORMAT(6Xs25H * ENV *0 AD(FT/SEC2) 3016.8,/ 00005340

x 6X,25H WB(RAD/SEC) ,3G16.,s/ 00005350
X 6Xs25H ABO(FT/SEC2) 3616.8o/ 00005360

* x 6X*25H WDB(RAD/SEC) 3016.8,/ 00005370
x 6X2514 WOBOT(R/$2) #3016.8o//) 00005380

C 00005390
C 00005400

'I
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1300 FORIIAT(6X,6H TEMP ,3GI6.8,/1ZX.3616.8,42ZX,3S16.8,//) 00005410

1400 FORMAT(3X,3F16.8#/) 00005420
1410 F0RMATt3XOP9.6,/) 00005430

END 00005440
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C 03/10/78 DATE OF CURRENT MODULE 0002
c 00000030
C TH ACELEOMETR MDUL SIMLATS APENDLOU SIG" DGRE OF 00000040

C FREEDOM (SOP) FLOATED ACCELEROMIETER. 00000050
C 00000060

SUBROUTINE ACCEL(TsIENDFvAB8*WBBWDOTo 00000070
x OV) 00000080

C 00000090
REAL ABAW3 00000100
REAL ABB(3) 00000110
REAL ABC(3) 00000120
REAL ABIAS(3) 00000130
REAL AQUANT 00000140
REAL A20 00000150
REAL 131A 00000160
REAL BIAS(3) 00000170
REAL BIASA(3) 00000180
REAL BIASV(3) 00000190
REAL CO 00000200
REAL CROSSI(3) OOcoozio
REAL CROSS2(3) 00000220
REAL OATA(97) 00000230
REAL DELI 00000240
REAL DEN 00000250
REAL OT 00000260
REAL DTHETI(31 00000270
REAL DTI 00000280
REAL OV(3) 00000290REAL EX 000003100
RAL G0000030

REAL GAUSS~ 00000390

REAL HT~3 00000420

REAL 1OFO 00000340
REAL LRC 00000350
REAL Kl 00000460
R REAL KO(3 00000470
REAL ORDER 00000380
REAL PBI16 00000490
REAL KPAAC) 00000500
REAL K10T3T 00000410A 'REAL W3AX() 00000520

XvREAL QKAY(9 00000430
REAL MODPOT9 00000440
REAL MUAN 00000550
REAL RE 00000460
REAL RH23 00000470
REAL RDER 00000580

REAL QVIX1) 00000520

REAL REH(3 0000060
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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 SP1(3) 00000670
REAL SPAREI 00000680
REAL SPARE2 00000690
REAL T -00000700
REAL TACC 00000710
REAL TOTHET 00000720
REAL THDOT(3) 00000730
REAL THETA(3) 00000740
REAL THN 00000750
REAL TPRO0D 00000760
REAL TFRNT 00000770
REAL TT 00000780
REAL TTHET(3) 00000790
REAL WBA3) 00000800
REAL WB5(3) 00000810
REAL WDOT(3) 00000820
REAL WOTA(3) 00000830
REAL NE 00000840

[f C 00000850

INTEGER IEHF 00000860
INTEGER INZTSW 00000870
INTEGER IFILE 00000080
INTEGER OFILE 00000890

INTEGER OUTSW 00000900
INTEGER PFILE 00000910

C 00000920
4EQUIVALENCE (DATA(i), DT) 00000930

EQUIVALENCE (DATA2). PRNTSW) 00000940
EQUIVALENCE (DATA(3) OUTSW) 00000950
EQUIVALENCE (DATA() XFZLE) 00000960
EQUIVALENCE (DATA5), SPAREI) 00000970
EQUIVALENCE (DATA(6) SPARE2) 00000900
EQUIVALENCE (DATA(), CO) 00000990
EQUIVALENCE (DATAfM3),QBAX(1)) 00001000
EQUIVALENCE (DATA(22)PQBAYI1)) 00001010

EQUIVALENCE lDATAt31)QDAZ(1)) 00001020
EQUIVALENCE (DATAC .0) IC) 00001030
EQUIVALENCE (OATA(42)oQUANT) 00001040
EQUIVALENCE (DATA(3BIAS(1) 00001050
EQUIVALENCE IDATA(46)K) 00001060
EqUIVALEUCE (DATA(47)I3) 00001070
EQUIVALENCE (DATA(4'8)DELZ) 00001000
EQUIVALENCE (DATA(51),KOI1)) 00001090
EQUIVALENCE (DATA(54),KP(Il3 00001100
EQUIVALENCE (DATA|57) KII( 1) 00001110
EQUIVALENCE (bATA(60) KPP(1)) 00001120
EQUIVALENCE (DATA(63)KXO(1)) 00001130
EQUIVALENCE (DATA(663,KIP(4)3 00031140
EQJIVALENCE (DATAf 69) KOP( 1)) 00001150
EQUIVALENCE I DATA( 72 ,)BZASV( 1 ) 00001160

-EQUIVALENCE (DATA(75)SFPO(13) 00001170
EQUIVALENCE (DATA 783SFMOMI)3 00001180
EQUIVALENCE (DATA813 ,IODPOT) 00001190
EQUXVALENCE (DATA'(82 )sODER) 00001200
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EQUIVALENCE (DATAC 83) ,SFP1( 1)) 00001210
EQUIVALENCE (DATAC 86) ,SFIIIC )) 00001220
EQUIVALENCE CDATA(89),RXC 1)) 00001230
EQUIVALENCE C DATAC 92) ,RYC 1)) 0,0001240
EQUIVALENCE (DATAC 95) RZC 1)) 00001250

AlC 00001260
EQUIVALENCE CPDATA(l)t WE) 00001270
EQUIVALENCE (PDATA(2)t RE) 00001280
EQUIVALENCE (PDATA(3), G) 00001290
EQUIVALENCE (POATA(4), PRNTDT) 00001300
EQUIVALENCE (POATA(S)i PBUF(1)) 00001310

C 00001320
DATA ABIAS /3*0./ 00001330
DATA AM /0./ 00001340
DATA THDOT/3*0./ 00001350tDATA THETA/3*0./ 00001360
DATA TFRMiOD/0.0/ 00001370
DATA TPRNT/0.0/ 00001380
DATA TTHET/3*0./ 00001390
DATA If4XTSW/0/ 00001400
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 (IENDF.EQ.1) RETURN 00001490
IF 41NZTSW..EQ.0) GO TO 500 00001500
IF (T.LT.TACC-.0001) RETURN 00001510

c 00001520
K10=K10+1 00001530
00 400 11 3 00001540
IF (11.0T.1) GOTO 110 00001550

C 00001560
C TRANSFORM FROM BODlY TO ACCELEROMETER COORDINATES(FROJI XYZ TO lOP) 00001570
c 00001580
C TRANSFORM X ACCELEROMETER 00001590
C CALCULATE LEVER ARM EFFECT 00001600
C 00001610

CROSS1(1)-WDBE 2 )RX(3)-W1BBI 3)"RX( 2) 000016C0
CROS3 )(Z J3) RX( I I4Z 3(1 ) RX( 00001630
CR0SSI3S1)W5BC1)WRX(2)-WBfl(2)NRXE.1) 00001640
CROSSC( 1)DWOB(2 RWCROSS1( 3-WB ( 3)'CROSS1( 2) 00001650
CR055212)cl0BCI3)OCROSClII 1)CO$ 3) 00001660

CROSSIC3)cWCB( 1 *ROSS )-W( )R0SS( 1 00001670
CF0S1:t2)v.W0OTTIwRX 31*a43OTl wRXc1) 00001690

CR09511 3)tlW;3Y( 1)uRpX(2).W0OT( 2)NI (1) 00001700

ACTINUE Z3(2).CROSS2(12)CROS$L(X2) 00001750

CALL IXV00AACoADA) 0016
CALL M.VI8DAXoWDS.W5Al 00001770

t. CALL t1%V(Q0A~,W0OTPWlOTA) 00001700

GoTo 130 00001?90
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110 ZF(I1.GT.2) GOTO 120 00001810
C 00001620
C TgANSFOPM Y ACCELEROMETER 00001830
C CALCULATE LEVER ARM EFFECT 00001840

kC 00001850
CRQSSl(l):klB(2)*RY( 3)-WBB(3)*RY( 2) 00001060
CR03511 2)=-WD811)*RY( 33415Sf 31RY( 1) 00001870
CROSS, (3.181)*FY(2).W58(Z)MlRY(1) 00001880
CR'3$S2(1): -:5(2).CROSS(3)-W -5(3)*CROSSI(2) 00001890
CROSS2ca3-WB31*CROSSs~h.W?,Bh1)*CR0SSI(3) 00001900

*CR03S2(33:!,B(1NCROSSL2)-UID5(23wCR0SS1(1) 00001910
CR0SS31(1):WDOT(2)*RY(33-L..OOT(33WRY12) 00001920
CR0S1(2)=-WD0Tf13WRYI3),W^.OT(3)*RY(1) 00001930
CROSSI(3)=110OTf 1)NRYI2)-WOQT( 2)*RYI 1) 00001940

C 00001950
CO 115 12zl.3 00001960
AOC( I ):A88( Z23CROSS2(12)sCROSSI(12) 00001970

115 CONTIUE 00001980
CALL tfXV(C3AY,ACADAI 00031990
CALL MXVCQDAY.I46!),WDA3 00002000
CALL MXV(Q5AYW0OTsW0OTA B O0colOC
GtJT0 130 00002020

C 00002030
C TRASFOR~M Z ACCELEROM~ETER 00002040
C CALCULATE LEVER ARM EFFECT 00002050
C 00002060
120 CS11):B(2)RC3)W53)*Z230000M07

CP0S5I13)=W5811JwiRZ(2)-WL~fI.RU 00002090
CR055211 );$'B(2)w'CROSS1E 3)-WOSI 3)*CR0SSIt2) 00002100
CIos ;(t) WZ(3)bCROSS1I1)-W4B8l13NCROSS1I3) 00002110

t S~3 1 )b (ICROS1Sa Iz12 (2CRSS1()0022
CROSS1(l13:WDOT(2Bw11Z(31-W00T(3BMRZI2J 0000,4130

00002160

00 1.25 12=113 0000"170
AOC(I )zA5(1?2)*CR03S2f12).CR05531123 000021850

i 12.S C04T INUE 00002190
c 00002.100

CALL (XV(QDAZeMbC#ADAI 00002230
CALL IIXVlQ0AZoWCboW3A) 00002210
CALL MXlVQDAZPWD0TslU00TA3 ol0002230

C 0000U,40
1.30 CONTINUE 00002250o
C PPXNT 94,RO5S2.CROSSj 00002-60
914. M0MAT Ms1X315.71 00002Z"70

IF WNO.NE.11 G070 135 00 9

WODYAMS )0 .00 00002310

IF (N1.EQ.0) GOYO 138 00002340)
S~DZ5A(II)0000,1350

C 00002360
:C CALCULAYE tXPOB4NTALLY CRRLAM~ PA*430 BIAS 0300237

bXA~8AS( 1 )4AXA5~Ii B00002M40
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C 00002410
0070 139 00002420

133 BIA:IAS( II) 00002430

139 CONTINUE 00002440
C 00002450

ZC CALCULATE THETA 00002460

C 00002470
DEN:-KOELI*(WSA( 3)*WA(3)-WSA( 1WAE1) ).ABA(3)*tRC 00002480
Iiil t'.RCN ADAC 1)-BZA J4DELII'WDA( 3 )NWA(l1 -IUIJOOTAC 2) 00002490

C 00002500
C IF ACCELERATION AND ACCELERATIONV*2 711115 ARE ZERO. BRAN4CH AROUND 00002510

HZ:0. a00002520

IF IK1.NE.1 GOTO 850 00002530
M112 -- RC*1-KPII*ADAE3)-KO(I1)*ABA(2) 00002540
X -KPP( Z1)*ABA( 33*ABAIII-KIII Z1)*ABA( 1)*AD)AI)-KIPII1)*ABA(1) 00002550

X "ADA 3)-KIO(I)*ADA(1W#ABAZ)-KOPIII WABAI2)*ASA&3) 3 000025%0

850 CONTINUE 00002570

C 00002500
IF 1NOROERSNE.0) 6010 700 000025M

C PERF0OflANCE ilOOEL C0002600
C 00002610

T~tAt~fll12 /DIN000:260
0070 800 000016630

C 00002640
700 IF IN4020ERM.E4 6010 750 00002650
C FIRST OP0ER DIFFERCPTIAL EQUATIOM4IOEL 00002660

THNGTRETAI 11 ).DO( -DEII'IaIETA( $114*tt 3/)CO 0000260
0010 G00 00002690

750 if tHQA0ER.N4E.2) 0010 2000 00002710

C SECOND W4OLR GIFF-EKtNYZAL EQUAIONMtEL .00002720

THIN~rTHETAl11U i.DYeIHOOTiIt I1 0000740

WOI I Ju11hOOTI U 3 -tU.T14001 tl )-OENTETAI 11 3.fi1.ttZ)O*TZ o02

A-too CVOITlI4U S 0026

C CAWLAIE,1 CUA#IXZ OUTPUT o02#

n TYVtmi).Lt.0.) G010 140 0020

O~flIlAS O0002e

140O TlM5l0ijl#1..!*t1I 11I1lK914MiC M002630

145 1 litl 14T1u 3/AQUAJ4T/T 0O00,40

c oogoe oo

161 FCiIt 0OI It IOOOWATflLO10

c c3olUT Am0 Pahf-1 CONTROL 0025
* C 00002960

IV$PN0TGtiGO TO q40 a00002970
IF' 1fl0P0TEQ.O1 GO TO 999 oot8

IF 1TALT.1Pok&h00S 0 1 9 000



TPRtl00=TPRMiDOMODPOT 00003010
GO TO 970 00003020

c 00003030
960 CCNTINUE 00003040

IF (t.LT.TPRNT-.0005) GO TO 999 00003050
TPZNT=TFRNT+PRNTDT 00003060

c 000^3070

970 CONTINUE GO00003080

C 00003110
C 00003120

999 CONTINUE 00003130
TACC.:T+DT 00003140
RETURN 00003150

C 00003160
c 00003170

W000 IIT E COFILE,2010) 0038
2010 FORM1AT ("ORDER NOT PROPERLY SPtCFE' 00003190

STOP 000032100
C 00003210
C ACCELEROMETER INITIALIZATION BEGINS HERE 00003220
C 000036,30

500 CONTINUE 00003240
REWINDIIL 00003250

RCI,'ND FFILE 00003c60
501 READ (IFILEol000) IQtDATA(IQ) 00003270

IF CEOFtIFILE)) 502,501 00003280
503' CCNTINUE 000031,90
503 READ (PFILt,1(-O) IQ.PDATA(IQ) 00003300

IF (EOF(PFILE)) 510,503 00003310
510 CONTINUE 000033.10

C R)10FL 00003330
REWINDIFILE00003340

REWIND PFILE 00003350
OFILE:XFILE 00003360

c 00003370
DO 519 J1n1,3 0000330
OV(j1)t0.0 00003390

Sr01CJi )=GFP0( J1 )$1E-6G 000034300

,,P (J 5 P (OR 1 1,E 6/ 0000340

WRIT ( 1O;FIL (,110 1T. E W, -O, 6DTOTSPIE 0000350

S(QJAl) ,3l( J )' Z(2E-6/11  00003530
519 COT(INUE,11I IDLOtRU 00003430J W~~QUNRI ATE PLE,10 30.48/D PT TKPd~ 0000340

EXX PKPL-ADT AVS/0S40,Pl0)iXYR.NR 00003470

c 00003490

X 00 535 18 I~j~i93 0000351/0
X 0000350

BISIi0AS8C,"~ 0000350t6

IF (BIA$V(I8).N9,0,) K1131 00003600
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of525 CONTINUE 00003610
C ZIE-/ 00003620

X~fl.-6/G00003640
00 530 17:14l 00003640
IF CKO(I7)NE.Ob3 KIMl 0056
K~t17)=KOCIT)*1.E-6 00003670

'I IF (KP(73NE.0.) KIM1 00003680
KP(1)=KP17)*.E-600003690

IF XKI(7NE0. =it1 00003700
KII(17):-KII(17)NX2 0031
IF CK!0(I71.NE.0.3 Kit:] 00003710

I tKI0(17):KIO(I7)*X2 00003730
IF (KIPCI7).NE.0.) K12=3. .0000'3740
KIPI I?):KIP( 17 )*XZ 00003750.1~IF (KdP(7)NE,0.) K12:=1 00003760
KOP(17 ):tCOMfM?)*2 00003770
IF IKPP(I7)kNE.0.) KIMf 00G03780
KPP( 17):KPP I7)*XZ 00003790

530 CONTINUE 00003800
J!C 000038],0

lVQClRC7.23-5 .00003820

C0:C0W2.37E-6 00003830
OELI:O0ELIW2.37E-6 00003840.

4K:K* Z. 37E-6 00003850
3InI'2. 37E-6 00003060

OTI:Ot/Z00003870

> C C00003680
TACC3T*OT0030
RE7UAN OD0r,3010

C 00003930
00 ~FRMA (IS,1XFO.l10i INTAIAZN000340

1010 IORIIATIZOI4.ACCELEROIWTtR vNTATT 00003950
-. X/MXOH Ut. M3r1.a3, SC 00003960
* K3XIaH PRNTSU ,3XI1,&U.4 00003970

X/3KOti HOWPY *3XP016.4o 00003950.
.0X/ 3,9 t8H PRNYOT O3XGW 8, 00003990

X4. 0a ~L )Plt40004040
X/SXH OPILE 13X.?15. N VQOO0AOI

X/3 1 $N-t QUAY z: '3(3X&1.8). 00.004020

00004030
- X/9X,S34 U.G16.8) ,s 00004090)

X/4X14. 31 A 3-- 016 3,i6)) 400'0400
X0/9X,3hAt,18I**0006

* C/XOH'$Z~ CflG ON8) 00004100
***1689 .h 01402o,33KG1,0 0000410

x/".1 co lflXsH ID3,i6Hl Wit CHW2,DM 00004140

913,410H Put, *31 016.861$ GM fit 00004150
3 .. . X(N UANt 1IX,416.00711 CI/SECI 00004160

*10 FORMAT IXU1 K .3g.016.ft,2OH G.4 CHNOZ/PAD 5EC**t, 00004170

K/mt fllXO',1),Y1sX,'W'ie OON1 00 00004160
X13,40 KO .,313X016.6).01HA tqto Ot'G, 00004190

K/~+# K w~Xtb840t IMOG/.77040



X/3X,OGi KUI ,3(3XvGl6.8,s13H MXCRO G/G**Zt 00004210
X,/3X,8H KPP o3C3XsGl6.83,13H MICRO G/G**e, 00004220
X/3X,86I KIO 13C3X,616.8)013H MICRO GoG**2, 00004210

4 fX/3Xt8H KIP 93(3XPG16.8)913H MICRO 0GG*20 00004240
X/3X,SH KOP ,3(3XPG16.81#13H MICRO G/641*Z, 00004250
X/3X,811 BIAS ,3(3X#G16.8)t8H MICRO Go 00004260

IX/3X,6H BZASV *3(3XPG16.8),*13H (MICRO G)**Z, 00004270
X/3X 1811 SP o3(3XpG16.8),4H PPM, 00004280
X/3X*8H SF110 s3(3X,G16.8),4H PPM, 00004290
X/3Xs8H SFP1 93(3XG16.8),7H PPM /Go 00004300
X/3X,8 SFMI o3(3X,616.8ls7 FPM /Gs 00004310
X/3xSBi RX ,3(3XpG16.8),4H FT s00004320

1X/3xleH RY ,3(3X9Gl6.8)94H FT s 00004330
X/3Xo81t RZ s3(3XiGl6.4)s4i FT o 00004340

1100 *O ORDER #151/) 00004350
110FORMATC1H,,SXsG16.8) 00004360

1200 F0311AT(6X,2SK * ACC N~DV(FT/SEC) P3G16.b8,/) 00004370
EN 00004380

1-3



I
4c

'C 03/10/76 DATE OF CURRENT MODULE 00000020

C 00000030

C THE GYRO MODULE SIMULATES A SINGLE DEGREE OF FREEDOM (SD) RATE 00000040
C INTEGRATING GYRO. 00000050
C 00000060

SUBROUTINE GYROS (TpIENDF ,WBBvDOTABB, 00000070
x DTHETA) 00000061

C 00000090
REAL ABB(3) 00000100
REAL ASG(3) 00000110
REAL AQUANT 00000120
REAL A20 00000130
REAL SIA 00000140
REAL BIAS(3) 00000150
REAL BIASA(3) 00000160
REAL BIASV(3) 00000170
REAL BIASTC 00000180

REAL BUF(17) 00000190
REAL CO 00000200

REAL DATA(97) 00000210
4REAL DELI 00000eO

REAL DEN 00000230

REAL DT 00000240
REAL OTHETA(31 . 00000250

REAL OTHETI(3) 00000260
REAL DTHETR(3) 00000270
REAL DTZ 00000280
REAL EX 00000290

V REAL 6 00000300
REAL GAUSS 00000310
REAL GBIAS13) 00000320
REAL H 00000330
REAL HT 00000340
REAL 1 00000350
REAL K 00000360
REAL KI(3) 00000370
REAL KO(3) 00000380
REAL KS(3) 00000390
REAL KI(3) 00000400
REAL KSS(3) 00000410
REAL KIO(3) 00000420
REAL KO13) 00000430
REAL KIS(3) 00000440
REAL LAT 00000450
REAL Ml 00000460
REAL M2 00000470
REAL MODPOT 00000480

*:REAL PDUF(16) 00000490
REAL PDATAQ0) 00000500
REAL P 00000510. REAL qGBX(9) 00000520

REAL QGBY19) 00000530
REAL QGBZ(9) 00000540
REAt. QUANT 00000550
REAL RE 00000560
REAL 5PHO{3) 00000570

REAL SF11{3) 00000580

REAL SFPOW31 00000590
REAL SFPI(3) 00000600
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REAL SMO(3) 00000610
REAL SHM1(3) 00000620
REAL SPO(3) 00000630
REAL SPl(3) 00000640
REAL SPAREI 0000065P
REAL SPAREZ 00000660
REAL T 00000670
REAL TOTHET 00000680
REAL TGYR 00000690
REAL THDOT(3) 00000700
REAL THN 00000710
REAL THETAM3) 00000720
REAL TPRNT 00000730
REAL TPRMOO 00000740
REAL TRANSI(3) 00000750
REAL TPANTC(3) 00000760
REAL TT 00000770
REAL TTHET(3) 00000780
REAL TI 00000790
REAL WBS(3) 00000800
REAL WBS(3) 00000810
REAL WBOOT(3 00000820
REAL WOOT(3) 00000830

REAL 14E 00000840
C 00U00850

INTEGER ZENOF 00000860
INTEGER IFILE 00000870
INTEGER INITS4 00000880

C 00000390
INTEGER OFILE 00000900
INTEGER OUTSW 00000910
INTEGER PFILE 00000920

C 00000930
EQUIVALENCE (OATA(I)t OT) 00000940
EQUIVALENCE (DATA(2)) PRNTSW) 00000950
EQUIVALENCE (DATA(3), OUTSW) 00000960
EQUIVALENCE (DATA(4), XFILE) 0000097C

EQUIVALENCE (DATA(5) SPAREI) 00000980
EQUIVALENCE (DATA(6)p SPAREZ) 00000990
EQUIVALENCE (OATA(7); CO) 00001000
EQUIVALENCE, (OATA(13)tQGBX(1)) 00001010

EQUIVALENCE (DATA(22) QGBY(1)) 00001020
EQUIVALENCE (DATA(31),QG3Z(1)) 00001030
EQUIVALENCE (OATA(40)oH) 00001040
EQUIVALENCE (DATA(42)sQUANT) 00001050
EQUIVALENCE (DATA(43),BIAS(1)) 00001060
EQUIVALENCE (DATA(46) K) 00001070
EQUIVALENCE (OATA(7),I) 00001000
EQUIVALENCE (DATA(W8)0ELI) 00001090
EQUIVALENCE (OATA(SO),KI(1)) 00001100
EQUIVALENCE (DATA(53)iKO(1)) 00001110
EQUIVALENCE (DATA 5)tKS(1)3 00001120

EQUIVALENCE (OATA(9),KII(t1) 00001130
EQUIVALENCE (DATA(62)KSStM)) 00001140
EQUIVALENCE (DATAt65)oKIO(1)) 00001150
EQUIVALENCE (DATA(68),KIS(C)) 00001160
EQUIVALENCE (OATA(71)iKOS(1)) 00001170
EQUIVALENCE (DATA(74)oBIASV(1)) 00001100

EQUIVALENCE lDATA(77),SFPO(I)) 00001190
EQUIVALENCE (OATA801 ,$FIO(1)) 00001200
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EQUIVALENCE (OATA(83),MODPOT) 00001210
EQUIVALENCE (DATA(84)9,RDER) 00001220
EQUIVALENCE (DATA(5)*TRANSl(1)) 00001230
EQUIVALENCE (DATA(S8),TRANTC(1)) 00001240
EQUIVALENCE (DATA(9g),SFP1(l)) 00001250
EQUIVALENCE (DATA(94),SFHl(1)) 00001260
EQUIVALENCE (DATA(97),BIASTC) 00001270

C 00001230
EQUIVALENCE (PDATA(1)t WE) 00001290
EQUIVALENCE (POATA(2), RE) 00001300
EQUIVALENCE (POATA(3S) G) 00001310
EQUIVALENCE (PDATA(4), PRNTDT) 00001320
EQUIVALENCE (POATA(S), P3UFI)) 00001330

C 00001340
DATA AM /0.1 00001350
DATA GBIAS /3*0./ 00001360
DATA PI /3.1415926535897 / 00001370
DATA THDOT/3*0./ 00001380
DATA THETA/3*0./ 00001390
DATA TPRNT/0.0/ 00001400
DATA TPRtiOD/0.O/ 00001410
DATA TTHET/3*0./ 00001420
DATA IFILE/40/ 00001430
DATA INITSW/O/ 00001440
DATA ITHET /0/ 00001450
DATA IX /5/ 00001460
DATA KIO /0/ 00001470
DATA K11 /0/ 00001480
DATA K12 /0/ 00001490
DATA OFILE/6/ 00001500
DATA PFILE/7/ 00001510

C 00001520
IF (!ENDF.EQ.1) RETURN 00001530
IF (INZTSW.EQ.0) GD TO 500 00001540
IF (T.LT.TGYR-.OOOS) RETURN 00001550

C 00001560
C 00001570

DO 400 l1c1,3 00001580
IF (lI.GT.I) GOTO 110 00001590

C 00001600
C TRANSFORM FROM BODY TO GYRO COORDZNATES(FRON XYZ TO 205) 00001610
C TRANSFORM X GYRO 00001620
C 00001630

CALL MXV(QGX,ABB,ABG) 00001640
CALL MXV(QGSXoBBWBG) 00001650
CALL XVtQGBX,WDOTtWBDOT) 00001660
OOTO 130 00001670

,C 00001680
110 IF(Z1.GT.2) GOTO 120 00001690

C 00001700
C TRANSFORM Y GYRO 00001710
C 00001720

CALL MXV(QGBYPABDsABG) 00001730
CALL MXV(QGBYWDBWBG) 00001740
CALL hXV(QGBYo,0OTpWBOOT ) 00001750
GOTO 130 00001760

:C 00001770
C TRANSFORM Z GYRO 00 01780
C 00001790

120 CALL hIXV(QGBZPAB3#A5Gl 00001800
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Itv

2 CALL tXV(QGBZ#WBWBG) 00001810
CALL M)V(QGBZtWDOTWBOOT )00001820

C f0001830
130 CONTINUE 00001840
C 00001850
C IF THIS IS THE FIRST PASS, INITIALIZE THETA 00001860'4C 00001870

IF (K10.NE.0) GOTO 135 00001880
WBOOT( 2)=0. 00001890
THETA(11)=WBG(1)*H/K 00001900

135 CONTINUE 00001910
C 00001920

C IF THE BIAS VARIANCE IS ZERO, BRANCH AROUND RANDOM NUMBER GENERATOR 00001930
C 00001940

IF (K11.EQ.0) GOTO 138 00001950
BI=BIASA( Il) '00001960

C 00001970
C COMPUTE EXPONENTIALY CORRELATED RANDOM BIAS 00001980
C 6?0001990

GBIAS(I1 ):GBIAS(1Ii)*EXGAUSS(Ati,BI) 00002000
A BIA=BIAS(11l)+GBIAS( Il) 00002010

GOTO 139 00002W0
C 00002030

'1138 BIA:BIAS(I1) 00002040
C 00002050
139 CONTINUE 00002060
C 00002070
C CALCULATE THETA 00002080
C 00002090

C 00023
C IF THE ACCELERATION AND ACCELERATION%*2 TERMS ARE 0, BRANCH AROUND 00002140

85 ONIU 00002150
C Z0. 00002260

IF (KORD.NE.) GOTO 00 00002130
C ZH(K~l*B~)KS1)AG3-Oi) 0000200
X ACLT THETA UKSIN)AG()A BGERFORMANCE ;)*BG()-KIO11EA 00002250
C 1*B()KI(1*r 000022600
85 OTNUE1~1)/ 00002210

C 00002280
GFOTORE..0 800 70 00002290

C 00002230

C CALCULATE THETA USING A PEFIRT~ORCE".M E izLEUT 00002330
C 00002360

THN:THTCI* ). t(-EIHUA I .1.K)C 00002350

GOTO 800 00002390

C 00002300

700 IF (NORDER.NE.1) GOTO 700 00002390

c 0000234
I.=HT(1+r(-E*HT(1#lih./O0025

C 000236
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C CALCULATE THETA USING A SECOND ORDER DIFFERENTIAL EQUATION 00002410
C 0.0002420

THNNTHETA([I)OT*THDOT(Il) 00002430
THDOTC f 3THOOT(1)+(-CO*TNDOT( I)-DEN*THETAC I)*%t1t2)*DTI 00002440

C 00002450
800 CONTINUE 00002460
C 00002470
C CALCULATE QUANTIZED DELTA THETA 00002480
C 00002490

TTHET(t1)=THN.TTHET( I) . 00002500
IF (TTHET(11).LT.O.) GOTO 140 00002510
Tl=l.,SPO([1)+SP1(I1)*THN/H*K 00002520
GOTO 145 00002530

C 00002540
140 T1:1.,SlIOCI1),SHZ[11)THN/H*K 00002550

C 00002560
145 ITHET=TTHET(Ii)/AQUANT/T- 00002570

TT=ITHET 00002580
TTHET( Il3:TTHET( I)-TT*TI*AQUANT 00002590

" THETA( I)=THN 00002600
C 00002610
C INTEGRATE OTHETA 00002620
C 0002630
C 00002640

DTHETA(1]):DTHETA(11)+TT*AQUANTNOT/H*K 00002650
C PRINT 151,THNTHDOT(X1),ITHETTTHET(Il),AB(G1)PWBG(1),THETA( I) 00002660
151 FORMAT (1X,2E15.8,Il0t/v4E15.7) 00002670
400 CONTINUE 00002680

C 00002690
C PRINT OUTPUT AND CONTROL 00002700
C 00002710

IF (PRNTDT.GT.0) GO TO 960 00002720
IF (MODPOT.EQ.0) GO TO 999 00002730

C 00002740
IF (T.LT.TPRMOO-.0005) GO TO 999 00002750
TPRMOD=TPRNOD+MOOPDT 00002760
GO TO 970 00002770

C 00002780I 960 CONTINUE 00002790
IF tT.LT.TPRNT-.0005) GO TO 999 00002800
TPRNTzTPRNT+PRNTDT 00002810

C 00002820
970 CONTINUE 00002830

IF (PRNTSW.LT.1.) GO TO 999 00002840
C 00002050

WRITE(OFILE,1200) DTHETA 00002860
C 00002870
C 00002880
C 00002890

999 CONTINUE 00002900
K10=1 00002910
TGYR=T+DT 00002920
RETURN 00002930

C 00002940
C 00002950
2000 kRITE (OFILE2010) 00002960
2010 FORMAT ("ORDER NOT PROPERLY SPECIFIED") 00002970

STOP 00002980
C 00002990
C 00003000
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C READ THE DATA FILE$ AND INITILIZE THE DATA 00003010
C "00003090

500 CONTINUE 00003030
REWIND IFILE 00003040
REWIND PFILE 00 '003050

501 REEAD (IFILEt1000) XQ,DATA(IQ) 00003060
IF (EOF(IFILE)) 502PS01 00003010

502 CONTINUE 00003080
503 READ (PFILE,10003 IQ)PDATACIQ3 00003090

510 C OINUE E Sl0sS03 00003100
$10 COTINUE00003110

C 00003120
REWIND XFILE 00003130
REWIND PFILE 00003140
OFILE=XFILE 00003150

C 00003160
NOROERzOROER 00003170

C 00003180
WRITE (OFILE 1010) DT,PRNTSW*flOOPDTFRNTOTOUTSWOFILE, 00003190
X (0~(2,219,00003200
X (QGBflI2bI12:19,QBC2,21 00003210
WRITE(OFILEt1011) QUANT 00003220
WRITE (OFILE,1012) KpIsDELIC0,N.KIoK0,KSKII 00003230
X KSStKIOPKIS iKOStBIAS*BIASVtSFP0.FM0vSFPl 00003M4
WRITE (OFILEP1013) SFM1,TRANSIPTRANTCBIASTCN0RDER 00003250

C 00003260
00 519 J1:1,3 00003270

SI)Oil)=FPO(l)*lE-600003280
SPI(Jl)=SFPI(J1 3*1.E-6 00003290
SMi(j1A-SFI(J1 )*1.E-6 00003300
SMO(Jl):-SFMO(Jl3*l.E-6 00003.310

519 CONTINUE 00003320
C 00003330

AQUANT=QUANT*PI/6 .8E5*N/DT/K 00003340
EX=EXP( -DT/BIASTC) 00003350

C 00003360
00 529 13=1#3 00003370
OTHETAf 133:0,0 00003380
TRAN21(I3)=TRANSl(I3)*4.85E.6 00003390
BIASAt13 ):SQRT( DIASV( 13 )*( -EXWEX) )*4.85E-6 00003400
BIAS(I3)=51A5(I3)*4.85E-6 00003410
IF (6XASV(I3).NE.0.) 1(11:1 00003420
IF(KI(13).NE.0.) KIM~ 00003430
KZI I3)=KI( 13 34.6SE-6/G 0034
IF(KO(13).NE.0.) Kl2r1 00003450
KW ZI33cr0(I3)*4.8SE-6/G 00003460
lFlKS(13).NE.0.) 1(12:1l 00003470
KS( 131=KS(I13)*4.8E-6/G 00003480
IFIKIU(M3.N6.0.3 1(12:1l 00003490
3(ZZ(133:N11( Z33*4.85&--6/G/G 00003500
IF(SS(M133.E.0. ) K1231 00003510
XSS(1Z3)=KS(SI13)*4.8SE-6/G/G 00003520
IF(KO(M3.NE.0. 3 KIM~ 00003530
fVI0II3)=KI0( 133W4.85E-6/G/G 00003540
IF(KS(M3.NE.0.) 1(12:1l 00003550
KIS(I3)rKIS( 13)*4.8SE-6/G/G OV36
IFIKOS(Ml.NE.0.) 1(12m1 00003570
K0S(131:KOS4 13104.85E-6fG4' 00003080

529 CONTINUE 00003590
C 00003600
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CG=C0*2.37E-6 00003610

KzK*2.37E-6 00003630
1=1*2.37E-6 60003640
DTI=DT/I 00003650

NH237E-6 00003660
C 00003670

TOYR=Ts0T 00003690

X/c 8 RTT~XG68 00003710
X/X8 USW ,XG68 00003720

101/3XMA,8H GYROCOP 3X INITILIZTIO 0000380
X/3Xt8H OTB t33XG68).4 S~ 00003710
X/0X3X9 PNT18), .8 00003860
X/1X98H 3XG16. iG)6/ 8 00003830
X/3X,811 PQGBY S 3X,G6.8$t 0000380
XXt$ OUT3 3Xt1l6.8# 00003850
X/1X,3(3WILE )6.8h/ 000038600
Y/3X?81 QGSZ =3(3X,G16.8)* 00003870
X/10Xt3(3X)Gl6.8), 00003880
X/lOX,3(3X,G16.8)*/t 00003890

1011 tS F GB = 3(31AT.8 0000380

X/l33X~AT,G1 X8,G687ASE,/ 00003950

X/13X, 3X*ELG16.8 6.89HGMo/s*2 00003940
X/3Xt81 COB , 33X,16.81 YECMRoSC 00003950
X/l33K,11H ,3XG1.8111GMC8)/SCo 00003860

X/l3X.83kXt (3XG168.8HDE/H/G 0000390
X011 XFORHK33~1.89 E RG 000039900
X/3X*81i WAN ,3(3XG16.8M9 ARCEG//G, 0000490

101 ,81 FOMA (3 ,3 K 3XGl6.86fl DE/GM C*2,SC*2 00004900
X/'3Xt8H IS o3t3X4G16-8),H DGM /HR/GW*2 00004900
X/3X*8H DEI ,3(X,1680H61 0EG/HR/G* * 0000340
X/3X,8 ON KI vM(3,16.816H DE C/RA/S*~ 00004900
X/Zx#BH HO ,3iXG16.8),1H G M*/RGMEC 0000390

X/3X,8H BIA o3C3XPG16.8),7H DEG/HRQ 0000390
X/3X,81 KOAS ,3(3XS16.8)01H DEG/HRGs2 0000490

* X/3X,8H S P,33XG16.8h4H PPMR/G 000040800
X3X8H SF11 ,3(3XPG16.8)ol6N PPM, /G*2 00004090
X/3XPOH KSP o3(XtG16-813H PPM/SAD/SEC ) 00004100

103 to FOMA(3, SFo 3C3XG16.8)6H 1 PM/R/Gho/C . 0000410
X/3XPOH KRASI o3(3XsG16.8)pl6H DEG/HR/G*2 0000410
X/3M(,H KOSNT s3t3XtGl6.8)olH SEC,4/11% 000040
X/3X9OH BIASC #3(3X#G16.8o7 DE11 SEC 0000410

X(/3Xs8H ORDER 01MG. )*HPs 000040

r10100 FORMAMt1H SFX,6163s 68o3IPMRDIE / 00004160

X/3 0MAXo~ ORDE QYR **oTMTCAD),0Ub 00004170

04D 00004180
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C 00000010
C 3/15/78 DATE OF CURRENT MODULE 00000020

C 00000030
C 10/18/77 CHANGE FORMATS TO G16.8 00000040

r C 00000050C***** *** THIS MODULE SIMULATES THREE RING LASER GYROS ** **0w0000060
C 00000070

C 02/03/78 DATE CF CURRENT MODULE. DOGR 0"0000080
C 00000090

SUBROUTINE GYROS ( TIENDFWBQtWDOT,A5B8 00000100
OTHETA ) 00000110

C 00000120
C .WB - ANGULAR RATE OF BODY IN BODY COORDINATES. 00000130
C .DTHETA - RNCREMENTAL ROTATION GENERATED BY GYROS. 00000140
C .WDOT*ABB - NOT USED. G000150
C 00000160

3 IMPLICIT REAL ( A-Z ) 00000170
REAL GAUSS 00000180
INTEGER I,IE DF,INITSWIFILE,IQ,J,K,OFILENP,PFILE 00000190
DIMENSION AOB(3),ANG(3),ANGRW(3))ANGWN(3)#DATA(34),DTHETA]3) 00000200

DW(3),DTA(3)DTC(3),EXPD(3,EXPSF(3,K(9),SF(3),SFTA(3), 00000210

* SFTC(3),WBB(3)#W(3),WDOT(3),PBUF(16),PDATA(20) 00000220
C 00000230

EQUIVALENCE (DATA(1)] OT) 00000240
EQUIVALENCE (DATA(2), PRNTSW) 00000250
EQUIVALENCE (DATA(3)t OUTSW) 00000260
EQUIVALENCE (DATA(4), XFILE) 00000270
EQUIVALENCE (OATA(5)4 SPAREl) 00000280
EQUIVALENCE (DATA(6), SPARE2) 00000290
EQUIVALENCE (DATA(7), MOOPOT) 00000300
CQUIVALENCE (DATA(S), DO(l)) 00000310
EQUIVA.EHCE (DATAE11), DTA(1)) 00000320
EQUIVALENCE (DATA{14;, DTC(1)) 00000330
EQUIVALENCE (DATA(17), SFTA(l]) 00000340
EQUIVALENCE (DATA(C0), SFTC(1)) 00000350
EQUIVALENCE (DATA(23), KW(l)) 00000360
EQUIVALENCE (DATA(32), STDN) 00000370
EOUIVALENCE (DATA(33), STCRW) 00000380
EQUIVALENCE (DATA(34), Q) 00000390

C 00000400
EQUIVALENCE (PDATA(Il, WE) 00000410
EQUIVALENCE (POATA[2), RE) 00000420
EQUIVALENCE (PDATA(3)p G) 00000430EQUIVALENCE (PDATA(4), PRNTDT) 00000440

EQUIVALENCE (POATA(S) PDUF(1)) 00000450
C 00000460

DATA DTR /.01745329Z51994330/ 00000470
DATA INITSW /0/ 00000480
DATA IFILE /40/ 00000490
DATA OFILE /6/ 00000500
DATA ANG /3#0./ 00000510
DATA AN3RW /30./ 00000520
DATA PFILE /7/ 00000530
DATA TPRNT /0.0/ 00000540
DATA TPRHOD /0.0/ 0000osso

. S00000560
I IF (IENDF.EQ.1) RETURN 000005?0
IF (INITSW.EQ.0) GO TO 500 00000580
IF (T.LT.TGYR-.O001) RETURN 00000590

00000600
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C ------------------- BEGIN NORMAL COMPUTATIONS ------------------------- 00000610
ch*TRANSIENT DRIFT AND TRANSIENT SCALE FACTOR: OTASFTA. 00000620
100 00 105 1 : 1,3 00000630

IF ( ABS( DTA(I) ) .LT. 1.E-10 ) DTA(I) z 0. 00000640
IF ( ABS SFTA(I) ) .LT. I.E-10 ) SFTA(I) = 0. 00000650

OTA(I) : DTA(I)*EXPD(I) 00000660
SFTA(I) SFTA(I)*EXPSF(I) 00000670
K:4*(I-i1)+1 00000680
KN(K) = SF(I) + SFTA(I) 00000690

105 CONTINUE 00000700
C**COMPUTE WHITE AND RANDOM WALK ANGLE NOISE: ANGWN9ANGRW. 00000710

00 110 1 : 1,3 00000720
ANGWNII) : STOWN*GAUSS(0.0*1.0) 00000730

110 ANGRW(I) = KRW*GAUSS(0.0,1.0) 00000740
C**COPUTE THE CONTINUOUS ANGLE: ANG. 00000750

CALL MXV ( KW,WBBW ) 0000076n
D0 112 I 1,3 00000770
W(I) = WBB(I) + W(I) + OB(I) + OTA(I) 00ro0780
ANG(I) z ANG(I) * W(I)NDT 00000790

112 ANG(I) = ANG(I) + ANGWN(I) + ANGRW(I) 00000800
C**COMPUTE QUANTIZED INDICATED'ROTATION: DTHETA. 00000810
C .tP NUMBER OF OUTPUT PULSES. 00000820
C .Q Z ANGULAR QUANTIZATION. 00000830
C NOTE: THE NAV ROUTINES SETS (OTHETA) TO ZERO EACH TIME THE 00000840
C PLATFORM ATTITUDE MATRIX 1S COMPUTED. 00000850

00 115 I = 1 3 00000060
IF (Q .GT. 0.) GO TO 113 00000870
QANG a ANG(I) 00000880
GO TO 114 00000890

113 NP = ANG(I)/Q 00000900
QANG = NP*Q 00000910

114 ANG() = ANG(I) - QANG - ANGWN(I) 000009 0
115 OTHETA(I) - OTHETA(I) 4 QANG 00000930

C 00000940
C OUTPUT AND PRINT CONTROL 00000950

C' 00000960
IF (PRNTDT.GT,0) GO TO 960 00000970
IF CMODPDT.EQ.0) GO TO 999 00000980

C 00000990
IF 1T.LT.TPRMO-.0005) GO TO 999 00001000
TPR3ODcTPRMOO+flO0POT 00001010
SO Tn 970 -00001020

C 00001030
960 CONTINUE 00001040

IF (T.LT.TPRNT-.0005) GO TO 999 00001050
TPRNTmTPR14T#PRNTDT 00001060

C 00001070
. 970 CONTINUE 00001080

IF (FRNTSW.LT.1) GO TO 999 00001090
C 00061100

WRITE(OPZLE,1200) OTHETA 00001110
Sc 00001120
i999 CONTINUE 00001130

GYRzT*DT 00001140
RETURN 00001140

*C 000016)
C ------------------- INITIALIZATION SECTiH ---------------------------- 00001
CONREAD THE INPUT DATA FILE: IFILE, 000Cl10'.
C Dr .- SIMULATION TIME STEP I SEC ) 000-1 -
C lob - BIAS DRIFT (0EGAM4) 000-)120

5
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C .DTA - DRIFT TRANSIENT AMPLITUDE (DEG/HR) 00001210
C .DTC - DRIFT TRANSIENT TIME CONSTANT ( MI ) 00001220
c .SFTA - SCALE FACTOR TRANSIENT AMPLITUDE ( PPII ) 00001230

SC .SFTC - EiCALE FACTOR TRANSIENT TIME CONSTANT (MN ) 00001240
C .KW - SF AND GYRO IA MISALIGNMENT MATRIX ( PPM 00001250
C .STDIJN - STO WHITE ANGLE NOISE ( SEC 300001260
C .ST09W' - RANDOM WALK ANGLE MAGNITUDE DEG/SQRT(HR)00001270
C .Q - ANGULA R QUANTIZATION CSEC 300001280
C 00001290
C 00001300

500 CONTINUE 00001310
REWIND IFILE 00001320
REWIND PFILE 00001330

501 PEAD (IFILE910001 IQ.DATA(IQ) 00001340

IF (EOPIIFILE)) 5029501 00001350'V502 CONTINUE 00001m6
503 READ (PFILE*1000) IQ,PDATA(IQ) 00001370

IF CEOF(PFILE)) 510o503 00001380
510 CONTINUE 00001390

C 0010
REWID IFILE 00001410
PENIND PFILE -,0001420
OFILE=XFILE 00001430

C 00001440
WRITE (OFILEt1010) DT,PPNIYSWPRNTOTOtUTSWOFZLEIIOPDT 00001450
VR1TECOFILE,1O11) OSTOWNoSTOUJ 00001460
WRITE COFXLEsI012) D83,DTADT~o5FTASFTC#KW 00001470

C 00001480
CW'ISCALE THE INPUT DATA TO INTERNAL PROGRAMI UNITS. 00001490
8 00 10 12 103 ooooisoo

Mt~I) = DB(I)*OTR/3600. ooooiSIO
DTAtl) r DTAIZ)bDTR/3600. 00001520
DICIZI DTC(X.D160. 00001530

-'SFTAIZI SFTAMI.1E-06 00001540
SFTC!Il SFTCII)*oQ. 00001550
00 10 j 10 00001560

j K~UI 113*!00001570
XWCK) -NKAI.C-0~ 00001580

10 CONJTINUE 00001590
$TDV,t* S T01WT3600. 0010

9 I; STDR14NOTR )W$SQiR't( O/3600, 1 00001610
Q aQMNflQ/36Q03. 001

C- 00001630
DO 11 1 r 103 00001640

4 K~N~-13.100001650
*S(lt a KC4CKl 00001660

* EXPO(Iuc,0. .00001670

IF I DICcil GT?. 0s) W)WOII Expl-Dy/oTC4CI 1 00001690
XC SPYCIZI .01. 0.) EXPSPII) tX04-0T/8ItTII 1 00001100

11 twit 110E 00031710

YOVR?,OT00001740

%;#*IEND 114TIALIZATION. 0016
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1010 FORMATUSON L.ASER GYRO INITIALIZATION 0 0001810
* X/3X98H OT ,3XG16.8,3994H SfC. 0012

X/3Xv8I PRNTSWM X,16.69 00001830

X/3X,.EH PRNTO' o3X,G16.8, a 00001840
X/3X13H OUTSW .3X,016.8i 00001850
X/3Xw8H OFILE o3X,17o 00001860
X/3X,8H tIOOPOT ,3X,G16.$s3Xo4H SECW/) 00001870

1011 eORMAT( 00001880
X;'3X,8H Q #3XGl6.0,4H SEC, 00001890
X/3X,OH STOWN *3Xs616.8p4H SEC, 00001900
X/3X.8H STORM ,3X,G16.8,13H DEG/SQRT(14R),/) 00001910

1012 FORM1AT (00001920
X/2 IX "X", t18X,"Y" P 18X s Ils 00001930

X3tHOB *3(3XoGl6.8)s7H DEG/IR, 00001940
X/X8 TA 9313XvG16.8hp7H DEG/HR$ 00001950

X/3X#BH OTC @3(3XPG16.8)t4H I2N 00001960
X/3X,8H SFTA s313X,G16'.8)t4H PPtt, 00001970
)X/3X,8H SFTC o3(3)XG16.8)o4H "INS 00001980
X//3x,8eI KMz #3(3XoG16.8)s4H PPlI, o00Ci990
X/11X, 313X*G16.8)t 000o200
K/11X* 313X,G16.8)o//) 0000010l

1200 F0RttAT16X,25H GYR ** THiTA4RAQSj 9343X*GZ0.1211 00002020
END .00002050)
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C 00000010
C 03/10/78 DATE OF CURRENT MODULE 00000020
C 00000030
C THE ALTIMETER MODULE SIMULATES A BAROMETRIC ALTIMETER. 00000040
C 00000050

SUBROUTINE ALTI (TjIENDFiALTPV# 00o00060
x ALTO) 00000070

C 00000080
REAL ALT 00000090
REAL ALTA2 00000100
RrAL ALTO 00000110

REAL AM 00000120
REAL DATAC12) 00000130
REAL OT 00000140
R* EAL EX 00000150
REAL EZX1 00000160
REAL GAUSS 00000170

icNREAL MOOFOT 00000180
REAL PBUF(16) 00000190
REAL PDATA(CO) 00000200
REAL PRNTDT 00000210
REAL TPRMOD 00000220
R EAL TPRNT 00000230
REAL V(3) 00000"40
REAL V12 00000250
REAL X 00000^60

C 00000270
XNTEGZR IENDF 00000280
INTEGER INITSW 00000290
INTEGER QUTSW 00000300
INTEGER IFILE 00000310
INTEGER PFILE 00000320
INTEGER OPILE .00000330

C 00000370

EQUIVALENCE (OATA(?)t XFLES) 00000380
EQUIVALENCE (DATA(3t OUPTS) 00000390
EQUIVALENCE (DATA(46h NOISSW 000000
EQUIVALENCE (DATAfS 7) ,TC) 000001
EQUJIVALENCE (OATA(6)o UOSW 00000400
KUQ'IVALENCE (DATA(?)oU1) 0oo0o0410
EQUIIVALENCE COATAtO)2 00000420
EQUJIVALENCE (DATA( 9) iU3 00000450

EQUIVALENCE (DATA(l0)sUZ) 000040

EQ~UIVALENCE (DAAt2l), RE 00005
EQUIVALENCE (DATA(3), G) 0o00oso0

EQ~UIVALENCE (POATA(4)i WET) 00000510

EQUIVALENCE (POATA(S), POUP(l)) 000005t0
C 00000530

DATA AtI/0.0/ 00000540
DATA TPRMOO/0.01 00000550
DATA YPRNT/0.0/ 00000560
DATA X/0.0/ 00000570

DATA INXT211/0/ 0000osoo
DATA IFILE/60/ 00000M9
DATA PFILE/?/ 00000600
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C 00000610
4'IF IZENDF.EQ.1) RETURN 00000620

IF (INrTSW.EQ.0) GO TO 500 00000630
IF (T.LT.TALT-.0O0e) RETURN 00000640

C 00000650

AO= NTOATUECOITAINF 00000660
C 00000670

C 00000690
IF (NOISSW.LT.1.) GO TO 110 00000700

C 00000710
C 00000720

ALTA2cALT**2 00000730
VI2:V(1)*V(1),V(a)*V(2),V(3)*V(3) 00000740
SION=SQRT( (U0*ALTA2*ALTAZt 00000750

SIGR=SQRTLIYi*ALTA2.U4) 00000760
C 0000076J
C CALCULATE EXPON~ENTIALLY CORRELATEDNOI8E TERMl 00000790
C 00000800

X:EX*X+GAUSS( AtlSIGN 3 00000810
C 0000082o
C CALCULATE BAROMETRIC ALTITUDE 00000830
C 00000840

ALTO=ALT+X.GAUSS( A~jaSGR) 00000850
C 000008,60

110 CONTINUE 00000870
c ooooooao
C OUTPUT AND PR~INT CONTROL 00000890

c 00000900
IF (PPNTDT,GT.03 6O TO 960 00000910
IF (t30PDT.EQ.0) GO TO 999 000009t0

C 00000930
IF (T.LT.TPRMIOD-.0005) GO TO 999 00000940
TPRllO0vTPPMOt10DiPOT 00000950

-~GO TO 970 00000960
C 00000070

960 CONTINUE 000009801*,!F (T.LT.TPINT-.0005) GO TO 9"9 00000990
YPRNTgTPRNT*PQNTOT 0010

000100
970 CONTh$JE 00001020

IF iPRNT5W.LT.l.) GO TO 999 00001030
IRITE40FILEIIZOOI ALTO. 00001040

00001050
999 CONTINUE 00001060

TALTaTeoD 00001070

RIR~ 00001000

C' 000010
C0 CNTRINITAIZTO 100O0110

-tC 00001140

EWINO %FILE 00001140
REWIND PFIL9 .00001160

501 PEAD (1PZLCMD00) I)gOATAIIXJ 00001160

502 CONTINUE 00001100

503 READ WFL51Q00) IX,0CATWX~) 0001lzo
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IF CEOF(PFIL.E)) 510,503 00001210
510 CONTINUE 00001220

C 00001230
REWIND PFILE 00001240
REWIND IFILE 00001250

C 00001260
ALTO=ALT 00001270

C 00001280
EX:-EXP( -DT/TC) 00001290
EZX1:1-EX**2 00001300

C 00001310
C INITIALIZATION OUTPUT AND PRINT CONTROL 00001320

C 00001330
OFILE=XFILE 00001340
WRITE (OFILE*1010) DT.PRNTSWOUTSWOFILEPRNTh)TdIODPOTNOISSW 00001350
WRITE (OFILEt1012) TCsUOiU1,U2wU3oU4 00001360

C 00001370
INITSW:1 00001380
TALT--T+DT 00001390
RETUJRN 00001400

C 00001410
END OF INITIALIZATION 00001420

1000 FORMAT tI5sFE0.10) .*00001440

1010 FORMAT (30H ALTIMETER INITIALIZATION 00001450
4X/3X,8H DT t3Xi516.$,3X&4H SEC# 00001460

Xi3x,6H PRNTSW ,3XtG16.8, 00001470
X/3Xl8H OU1SN ,3XG6.8, 00001480
X/lXi8H OFILE s3XI15, 00001490
X/3XOi PRNTDT ,616.8s 00001500
X/3X.814 MOOPOT ,3XG16.8t 00001510
X/3xs8H N(O!5SW v3XvI15.//) 00001520

1012 FOMAT(3VC, 30H ALTIKETER UNCERTAINTIES s/t 00001530
X/6X&4H' TC ,oXG16.8, 00001540
X/6,X,14H4 UO(FT-2) s3XG16.8# 00001550
*X.'6Xt14H Vj(SEC4/FY2) .3X616.8o 00001560
X/6Y,14H IMMT) wMXG16.8o 00001570
X'6X,14N W3 M3X16.6* 00001500
.4/6N,.1411 U4IPT.'w o3Xp16.6*//) 00001590

1-.0o FOA"T(6Xo25N M ALT ALT(FT) .0681)00001600
0000161.0
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C 03/10/73 DATE OF CURRENT MODULE 0002I ~C 00000030
C THE HAROWARE/SOFTWARE INTERFACE MODULE FUNCTIONS AS A BUFFER BETWEEN 00000040
C THE INSS SEQUENCE FAST AND SLOW CYCLES. 00000050

SUBROUTINE ROR (TiEN0F,OTHETADVt 00000060

x OTHETOiDVO) 00000080
C 00000090

REAL OATA(6) 00000100
*REAL OTHETA(3) 00000110

RE-AL DTHETO(3) 00000120
REAL DVC3) 00000130
REAL T3VO(3) 00000140tREAL MODPOT 00000150
REAL SPARE1 00000160
REAL PBUF(16) 00000170
REAL PDATA(2O) 00000180
REAL FRNTDT (P0000190

'IREAL T 00000200
REAL TPRNT 00000210
REAL TPRMOO 00000220

IIREAL TEMP(3) 00000230
REAL TROR 00000240

C 0OO0OOCso
INTEGER IENDF 00000260
INTEGER OFILE 00000270
INTEGER PFILE 00000280

C 00000290
EQUIVALENCE (DATAti), OTI 00000300
EQUIVALENCE (DATA(2)t PRNTSW) 00000310
EQUIVALENCE (DATA(3), OUTSW) 00000320
EQUIVALENCE(AA4,XXE 00000330
EQUIVALENCE (DATA(S)s SPAREI) 0000034a
EQUIVALENCE COATA(6)9 IIODPOT) 00000350

C 00000360
EQUIVALENCE (FOATA(I)s WE) 00000370
EQUIVALENCE (POATA(2)p RE) 00000380

EQUIVALENCE (POATA(3)p G) 00000390
EQUIVALENCE (PDATA(4)o PRNTDT) 00000400
EQUIVALENCE (POATA(S)o PBUF(l)) 00000410

C 00000420IDATA TPRNT/0.0/ 00000430
DATA- TPRMOD/0.0/ 00000440
DATA INITSI4/0/ 00000450
DATA IFILE/65/. 00000460tDATA PPXLEi'7/ 00000470

00000440
if IZENOF.EQ.l ) RETURN 00000490
IF(INITSW.E0,0) GOTO 500 000o

* ZPFr.T.MIRDR-.000I.) RMAUN 000051
C 0000054610

C 000005310
00 100 ttlys 00000540
DVO(tr~VZ #0000

ODYtIETAt I )mO. 00000I0

too COTINUE 000059



COUTPUT AND PRINT CONTROL 0002

C 00000630
IF (PRNTDT.G7.0) SO TO 960 00000640
IF (MODPOT.EQ.0) GO TO 999 00000650

K.C 00000660
IF (T.LT.TPRtIDD-.0005) GO TO 999 00000670
TPRIIQD=TPRIIOD+tIODPDT 0008
00 TO 970 00000690

960 CINUEi~:~g$ :: 9 0007011
aIF fFT.LT.1)-.05 GO TO 99 00000760

TR4RNTRTT 00000810

C EAEIITLIAONEGNHRE00000740

9750 CONTINUE 00000860

RIEWI O FILEs20D oTEO 00000870
50 ED(FL,10)XDT(X 0000080

IFCO(FL) 0,0 00000890
502 CONTINUE 00000900

53RETUPRNE100 00000A20 OOOQ1
00009063

C1 CONTERINEAIAIN EISHR 000009301 C 00000540

REWICONTINUE 00000860
OflLE:XFILE 00000870

50C ED(FL,00MAMX 000009800
IF TEC(FILEOOWRNSOTSFIEKOPORNQ 00000990

$02 CNTINU 0000000
503 EADPFI~tI00) ~sPATAIX)00001010

IF (OF(PIT ))5DPS 00000920
51 CONETINU 000010930
C 00000940

REWDOFINITIALIZTO 0000I0950
C E~l FL 000010960
100 FIIAT(!5,F20.10 000010970
)CC ,HO 3,G68~,HSC 000010900
WRIE3OI,8H PRNTCW N ,s)T3XF016.DP8,PNTO 000000

X/3,8I UTW 3XG1.0 00001010
T/3,0I FILT ,X,1T 00001100
RETURNOPT ~XG6.I 00001030

c~X84PNO 3.1../ 00001040

100 FORMAT(lX2!H o RO E0V(./EC 106.. 00001100

X/Mo 54I DTHTA4ADS MsG16.&./ 00001110

X/3PM OFIL 09I~ 0001

X/3X)H MOPOT MG16.is 01-512
VM4PND 3ol60/)0014

120FRAAM RA D(YSC 06610015



C 03/10/78 DATE OF CURRENT MODULE 00000020
C 00000030

4C THE ACCELEROMETER COMPENSATION MODULE COIIPENSkTES FOR ACCELEROMETER' 00000040
*C BIASES AND ERROR$. 00000050

C 00000060
SUBROUTINE ACO7IP (TPIENOPVOPOTHETAi, 00000070

'1~x OVA) 00000080
*C 00000090

REAL SIAS(3) 00000100
PEAL CROSS1(3) 00000110
REAL CROSS2(3) 00000120
REAL CROSS3(3) 00000130

4REAL DATAt 73) 00000140
REAL DT 00000150
REAL OOTH(3) 00000160

JREAL DELI 00000170
REAL DTHETA(3) 00000180

1REAL OTHETP(3) 00000190
REAL DTHETZ(3) 0ooooe00
REAL DVAI3) 00000210
REAL OVO(3) 00000220

4REAL 0 00000230
*UREAL IXX 00000240

IREAL K11(31 00000250
REAL MRC 00000260
REAL MODPDT 00000,70
REAL PBUF(16) 00000280

IREAL PDATA(20) 00000290
IREAL QA60(9) 00000300

REAL QABX(9) 00000310
REAL QABY(9) 00000320
REAL QABZ(9) 00000330
REAL QhIS(9) 000003.0
REAL RX(3) 00000350
REAL RY(3) 0006

01 REAL RZ(3) 00000370
REAL SF11043) 00000300
REAL SF11143) 00000390
REAL SFPO(3) 00000400IREAL SPPI(3) 00000410
REAL S5413) 00000420

REALstil 3)00000430
REAL PO(3)00000440* j REAL SPO(3 00000450

REAL SPARE% 00000460
REAL SPARE2 00000470
REA TFRM0i 0060040
REAL T1PRNT 00000490r *RCKL wadyl 3) 00000500
R4 RAL WE 00000510

C 00000520
*INTEGER 10t40f 00000530

INMER INITVA 00000540
U1TEGER IFILE 00000550
INTESER OFILE 000005)60
INTEGER QUINu 00000i00

INC-M PF1Le 00000500
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4I1
EQUIVALENCE (DATAMP) PRNTSW) 0001
EQUIVALENCE (DATA(3) OUTS)) 00000620
EQUIVALENCE (DATA(4), XFILE) 00000630

,1~EQUIVALENCE (OATA(5)s SPAREl) 00000640
EQUIVALENCE (DATA(6h SPARE2) 00000650It~EQUIVALENCE (DATAM7) DELI) 00000660
EQUIVALENCE (DATA(S), QABX(1)) 00000670
EQUIVALENCE (0ATAC 17),SFPOC 1)) 00000600
EQUIVALENCE (OATA(20)MBASM1) 00000690

~4EQUIVALENCE (DATA(23),QABY(1)) 00000700
EQUIVALENCE (DATA(323,QABZ(1)3 .00000710
EQUIVALENCE (DATA( 41)tlODPDT) 00000720
EQUIVALENCE (DATA(42)iKII(1)) .00000730
EQUIVALENCE (DATA(45) ,tRC) 00000740

jdEQUIVALENCE (DATA(46 3 QIIIS( 1)) 00000750
EQUIVALENCE (OATA(55)sMOMl) 00000760
EQUIVALENCE (DATA(58)sSFP1( 13) 00000770

EQU~IVALENCE (DATA) 61) ,SFM1( 1)) 00000780
EQUIVALENCE (DATA64))RX(1) 3 00000790
EQUIVALENCE (DATA(67)oRY1l)) 00000800
EQUIVALENCE (DATA) 70) ,RZ( 1)) 00000810EQUIVALENCE (DATA) 73)PIXX) 00000820c.i IC 00000830

IUEQUIVALENCE (POATA 1) ,WE) 00000840
EQUIVALENCE (POATA) 21 ,RE) 00000850
EQUIVALENCE (PDATA(3),G) 00000860
EQUIVALEN4CE (POATA(4)PRNTOT) 00000870IEQUIVALENCE (POATA(B),PBUF(1)) 00000880

DATA CROSS3/3*0./ 00000900
DATA TPRNMrD'0.0/ 00000910
DATA TFRNT/O./ 00000910
DATA INITSWl/0/ 00000930DATA IFILE/67/ .00000940

DATA 9~10/0/ 00000950
DATA PFILE/7/ 00000960

C 00000970
IF (lENOF.EQ.1) RETURN 00000900

jIF (INITSW.EQ.0) GO TO $00 00000990
IF (T.LTTCAC-.0001) RETURN 00001000

C 00001010
C 000010t0
C COM9PENSATE FOR SCALE FACTOR ERROR AND DIAS 00001030

IF (K10.EQ.0) G010 25 00001050

~ 00001070
00 00 3210300001070

CALL MXVlQ4BOoDDTh,1400T3 00001090
00 22 221*3 00001100
WOOl) 1 34101) 3/0 00001110

22 CONTINUE 00001120
c 00001%30
25 CONTINUE 000O1140

00 100 ZM1,3 00001160
t* F (OVO(M)LY.0.) 0010 26 00001170

Titi. #sn( 1)*$PlI V( I V OTD 00001180

0010 27 00001190
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26 T1:1.+,SM0(I)+SflIcI)*DVO(I)/tOr 0001210
C 00001220
27 CONYINUE 00001230

OVOC I)--DVD( I *T1 00001240
OVO I )=OVO( I )BIASt I)*DT 00001250

C 00001260
IF(I.NE.l) SOTO 30 00001270

C 00001280
CROSS1(1):OTHETAC 2 *RX(3)-DTHETAC3)*RXL2) 00001290
CR0SS1(2):0THETA(3)RX1)-TIETAt1 )*RX(3) 00001300
CROSS1( 3 3:THETA( 1 3*RX( 2 -OTHETAC 2 )'RX( 1) 00001310
CR0SS2(1)=(DTHETA(2)*.CR0$S(3)-DTHETAC3)*CRQSS1C2) 3/UT 00001320

C 00C.01330
CALL IIXC ABXDTHETA90THETZ) 00001340

C 00001350
IF (KIO.EQ.0) COTO 50 00001360
CR0OS31)z(00TH(2)*RXC3)-00THC3W*RX(2) 3/UT 00001370
GOTO 50 00001380C 00001390

30 IF(I.NE.2) GOTO 40 00001400
CROSSI(i )=0THETA(2)*RY(3)-DTHETAC3)*RY(2) 00001410ICROS(2)::0THETA(3)*RY(1)-0THETA(1)*RY(3) 00001420
CROS$iC 3 )"DTHETA( 1 )RY 2 3-OTHETA 2 )*RY( 1) 00001430
CROSS2(2)-(DTHETA(3)*CR0SSI(l)-0THETAt1)*CROSSI(3) )/UT 00001440:1 ~C 00001450
CALL ttXV( QABY ,OTHETA#DTHETZ) 00001460

C 00001470
IF tK1O.EQ.0) COTO 50 00001480
CROSS3C2 3;(D0TH(3)*RY(l)-ODTHC 1)*RY(3) )/OT 00001490
GOTO. 50 00001500

C 00001510
40 CALL WMQABZTHETAPOTHETZ) .00001520
C 00001530

CROSSIC 1 3DTHETA( 2 )RZ( 3 -DTHIETA 3 )NRZC 2) 00001540
CROSS1(2)WDTHETA(3JVRZC3)-OTHETA(1)WRZ( 3) 00001550
*CR0SS1(33vDTHETA(I1)*RZC2)-DTHETAC2)*RZ( 1) 00001560
CROSSMC)mCDTHETA(l)*CR0SS1C)DHTC2uMS11)D 00001570

C 00001580
C IF (K1O.EQ.0) COTO 50 00001590

4CR0S33)=(D0TH3I)RZ2-0TH(2wRZ(13)/0T 00001600
50 CONTINUE 00001610

OVOC I )OVO I )+KII( Z)'OVOC I)*DVO( I /DT-OELMDTHETZ( 3 )*0TIETZ( 1 3/0 00001620
X /PIRC 00001630

OVOC I 3rVO(I )-CROSS3C I -CROSS2I I) 00001640
c 00001650

IFIKI0.EQ.01 C0T0 100 00001660
OVOC IlcOOIl*IxxAliRc~wNOT(l) 00001670

100 CONTINUE 00001680
K102~1 00001690

C 00001700

00 16016*1000001730
C6 C0WDSTHM6mO X.Y. 00001740

C 00001750
C COPNAL FO W tIAVIZlIZSOVOOVA 00001760Ii 00001770

C QUYPt)T AND3 PRINT CONTROL 00001780
C 00001790

If (PRk4TOT.GT.01 GO TO 9%0 00001800



9.IF (MOPDT.EQ.0) GO TO 999 00001810
C 00001820

IF (T.LT.TPRMOD-.0005) GO TO 999 00001830
TPRtNOD=TPRtIOD+MODPDT 00001840
GO TO 970 00001850

960 CONTINUE 00001870
IF (T.LT.TFRNT-.0005) GO TO 999 00001080
TPRNT=TPRNT+PRNTDT 00001890

C 00001900
970 CONTINUE 00001910

IF (PRNTSW.LT.1.) GO TO 999 00001920
WRITE(OFILE,1200) OVA 00001930

AI C 00001940
999 CONTINUE 00001950

TCAC=T+DT 00001960
y~ IRETURN 00001970

C 00001980
C ACC COMPENSATION MODULE INITIAL.IZATION 00001990

71c 00002000
500 CONTINUE 00002010

REW4IND IFILE 00002020
REWIND PFZLE 00002030

501 READ (IFILE91000) IXPDATACIX) 00002040
IF (EOF(IFILE)l 502,501 00002050

S0E CONTINUE 00002060
503 READ (PFILEt1000) IXsPOATACXX) 00002070

IF (EOF(PFILE)) 504,503 00002080
504 CONTINUE 00002090

c 00001900

0011 600 L 0000213
OIS( 2 )FIAS 2 '1* - 00002130

Z2:UI)w../ 00002140

QADO2)T A BoRX() XQA~QB 0020
WRIE OFIEP01)QQA8XOS~l,$P#SP6Ro~jR 00002170

c A~S~AY5 00002180
c 0000290

00BO 6 12mAY( 6 00002200

QAI3OI?)=QA5X(4) .00002310
QADOt2)cQAt3ZtS) 00O20
QA0Of9)=QA5X(61 00002270
QADO()PXw2.3Y'E 00002280

QABC16)zsQA03E-) 00000360: AO 0 ?6S0I1 Z14S 00002370

SP0X II I%!2. 37E .E- 0000230
SePE 10-SP II)E-6 / -00002390

p S. 0 650 1141,3~ f)1d- 000020

S*I 11P.111SHOM~V801 l)*1 -6 00-560



A Still )=SFMI1 1)*l.E-/ 00002410
650 COJNTINUE 00002420
C 00002430
C 00002440

INITSW:1 00002450
STCAC=T+DT 00002460

RETURN 00002470
'lC 00002480

1000 FORMAT (I5*F20.10) 00002490
1010 FORMAT(36H ACC COMPENSATION INITIALIZATION ,0000000

X/3X,8N DT w3X*Gl6.8*3X*4H SECP 00002510
X/3X,8H PRNTSW *3X*G16.8, 00002520
X/3X,81 OUTSI4 ,3XG16.8, 00002530
X/3Xt8H OFrLE t3X#I15, 00002540
X/3X,81i SPARE ,3X*G16.6t 00002550
X/3X98H IIOOFOT o3X,616.8* 00002560
X/3X98H PRHTOT :3Xs016:8s//# 00002570

X/3X8H DLI M61660H M Ch%2#00002580
X/18X 0 X" I lx sly" s 18x IZ" 00002590
X/3X#81 SIAS s313X#G16.$)s8H MICRO 6 9 00002600
X/3X98i KUI s3(3X*G16.8)s 13H MICRO G/O**2p 00002610
X/3X,8H MRC o3XtGl6.$t 6H1 G1 CM, 00002620
X/3X.8l IXX )3Xs616.$o91 GK CII**Zi 00002630
X/3X#SK QABX 13(3XsGl6.6)s 00002640

jX/llXt3(SXoG16.B)9/llXs3(3XsGl6.8)o 00002650
X/3Xs84 QABY p3(3X*G16.8)t 00002660
X/11X,313X.616.8),/11X,313X.616.8), 00002670

'kX/3X,814 QA13Z %313Xk616.8), 00002680
(/llXs3(3XtOI6.8)i,/IIXP3(3X*616.8)) 00002690

1011 FORMAT 100002700
X/3x,aH QMIS ,3(MG,16.8)s 00002710

X/llt3(X*GI.81/lI~3(3o~l681#00002720
X/3x,8t1 SF10 ,3(3X,G16.8), 4H1 PPM, 00002730
X/3X,81 SF13 ,3(3Xs616.8)t 7H1 PPM /Go 00002740
X/3x,8ti SFPo P3(3X#G16.8) 4H PPfl, 00002750
X/3x,814 SFP1 ,3(3X,G16.8)w 7H PPM n, 00002760
X/3x.oo" RX o313Xp616.$), 3H1 FTi 00002770
X/3X,811 RY s 3(3X o 16.0) 1 3H4 fTo 00002780SX/3x,8)4 RZ i313Xv616.0)s 314 FT,/) 00002790

1200 fORtlATC6X9Z5H1* CAC w*DV (FT/SEC) M316.8./) 00002800
END 00002010

*1-57
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C 00000010
C 03/10/76 DATE OF CURRENT MODULE 00000020
C 00000030
C THE GYRO COMPENSATION MOOULE COMPENSATES FOR ACCELEROMETER BIASES 00000040
C AND ERRORS. 00000050
C 00000060

SUSROUTINE GCOMP (TPIENOF, 00000070
X DTHETOsOVAsOTHETZ) 00000080

C 00000090

REAL SIAS(3) 00000100
REAL BUF(173 00000110
REAL DATA(86) 00000120
REAL DELI 00000130
REAL OT 00000140
REAL DTH(3) 00000150
REAL DTHETGt3) 00000160
REAL OTHETO(3) 00000170
REAL OTHETZ(31 00000180
REAL OVA(3) 00000190
REAL DVG(3) 00000200
REAL 0DW03) 00000210
REAL G 00000220
REAL H 00000230
REAL ZXX 00000240
REAL K113) 00000250
REAL XO(3) 00000260
REAL KS(3S) 00000270
REAL KTI(3) 00000280
REAL KIS(3) 00000290
REAL KOS(3) 00000300
REAL KTO(3) 00000310
REAL KSS(3) 00000320
REAL LAT 00000330
REAL HOOPOT 00000340

t REAL PBUF(16) 00000350
REAL POATA420) 00000360
REAL PR TOT 00000370
REAL QQGX(9) 00000380
REAL QGOYt9) 00000390

1 REAL QGDZ(9) 00000400
REAL QtlS(9) 00000410
REAL G 0(9) 00000420
REAL RE 00000430
REAL SF1013) 00000440
REAL SF1I131 00000450
REAL SFPOI3) 00000460
REAL 1(0(31 00000470
REAL S1(3) 000004 0
REAL SPOt3l 00000490
REAL Si(3) 00000500
REAL SPARE 00000510
REAL SPARE2 00000520
REAL SFPI(3) 00000530
REAL T 00000540
REAL TI 00000550
REAL TFRNOO 00000560
REAL TPRNY 00000570
REAL 1NOY13) 00000580
REAL UE 00000590

c 00000600

1-58
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INTEGER ZENOF
INEGER IFILE 00000610
INTEGER INITSW 00000620
INTEGER OUTSW 00000630
INTEGER OFILE 00000640
INTEGER PFILE 00000650

C 00000660
EqUIVALENCE (DATA(), DT) 00000670
EQUIVALENCE (DATA2), PRNTSW) 00C0680

t EQUIVALENCE (OATA(3), OUTS) Q0000690EQUIVALENCE (DATAC4), XFILE) 00000700EQUIVALENCE (DATA(S), SPAREI) 00000710EQUIVALENCE (DATA(6), SPARE2] 00000720EQUIVALENCE (DATAC7), QIS(1)) 00000730EQUIVALENCE (DATA(17)SFPO(I)) 
00000740EQUIVALENCE (DATA(20),SAS) 00000750EQUIVALENCE (DATA(23)#SFlO(1)) 
00000760EQUIVALENCE (DATAf26)fQGsXcl)) 
00000770

EQUIVALENCE (DATA(35),QGByC1)) 
00000790EQUIVALENCE (DATA(44 ,QGBZ(1)) 00000790EQUIVALENCE (DATA[53],KO[1), 
00000800EQUIVALENCE (DATA(56),K(j))

EQUIVALENCE (0ATA(59),KS(1)) 
00000830( EQUIVALENCE (DATA(62),KIII1)) 
00000830EQUIVALENCE (DATA(65),H) 
00000840EQUIVALENCE (DATA[66),IXX) 
000008650EQUIVALENCE (OATA(67),KS(I1)) 
00000870A EQUIVALENCE (OATA70)KI 1)) 000008 0EQUIVALENCE (DATA(73)p XS(l)) 0000000EQUIVALENCE (OATA(76),KXS(1)) 
00000890EQUIVALENCE (DATA(79),DELI) 00000900

00000910
EQUIVALENCE tDATAl8O),SPpl(1))
EQUIVALENCE (DATA(3)oSFPl(P)j 00000920EQUIVALENCE (OATA(66) MOOPOT) 00000930C 

00000950EQUIVALENCE (PDATA(I),WE) 00000950EQUIVALENCE (PDATA( 2),RE 
00000960EQUIVALENCE (POATAI3),G) 
00000970Ei)EIVALENCE (POATAM ) ,PRNTDT) 00000980EQUIVALENCE tPOATA(5),PF()) 
0000100

; :c 00001000

DATA TPRtNO0/.O/ 00001010
DATA PRNT/0 so oooo0oDATA IFILE/69/ 00001030
DATA INITSW/Od 

001/DATA KI /0/ 
00001050DATA PFILE o7l 
00001060: c 000 o1070

IF (XEHDF,EQ,I RETURN 
00001080IF (INITSI4.E.O) 0o 10 500 
0000100IF -T.LY.TCG -.ooot) ETyN 00001100

c 00001120
: C 

00001130

00 100 X01,3 0000113000001140

00001150I C CWNDY FOR SCALE FACTop ERRog AND )XAS 000012604 'C ~IF ICTNETOIXI.LT.o.3 0070 90 0018°C 0000110

00001100C POSITIVE SCALE PACICJ? ERROR0010

* '
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C 00001210
T11 *.+SP0 I ).SP1(I )*DTHETO( I)/OT 00001220
S0TO 95 00001230

C NEGATIVE SCALE FACTOR ERROI 00001250

C 00001310

95 DHET(I)DTHTO~l-*T4DlS~l*DT00001320
C 00001330
C0 TRtSCNIM CELATO CKXZO10 00001300

C 00001350
DF 30111,31 OT 1 00001360

CX6R 00001370

4C 00001380
IAL (II.NV(1 SOTOIDA210 00001360
CAL x 4V GYROTiTOOHEG 0000130

C 00001320

C AL Y GYROMTHTS 00001400
C 00001450

GO IF (I.230 OO 2 00001480
C Z GYRO 00001440

C C0OC050
'20CALL ?MXV(QGL'Z,DVA,0V!7) 00001560

CALL tIXV( qGBZOTNETOOTHETG) 00001470

C Z YO00001400

C 00001550
C CO'PNAL FOM C8EAINE 2 ET 00001560

C 0000MO7
$ I23 COTINUE)DTE~1IKI)0~1,KIlMVt2,5Z 00001580

C KhZ(AT FlIIDOR ACCELERAIO EIfECTS MVt .I0 I)OV~I3 0000160

C 00001620
30 OTHElzYEtl)K11NVt)KtllVtlK$lo 00001530
X035 DG3*KSu1,3 G1)DG3)KSX~lDG31#Vt 000016590
X 000016600

C 00001620

30O COTINAJ 0000170
C F K 00001720

OL 0 e1510 000016S0
4 7c12'CHEo 2 00001740

C CALCULTI1 W ThO 31 0I12n/T 00001610
~00 ~00001760

c 00001720
CC00 tl60 . 00001130

00 014 u1,g .0000180
Coo4000016

00019
60kO14130010



'.0 TH(14)DTHETO(Z(.) ,00001816
4.60 CONTINUE .00001830

CCOMPENSATE FOR XpY# AND Z M15SALIGMIENT 00001840
C 00001860

KACALL MXV( QtiuSsOTHETODTHETZ) 00001870

CPRINT OUTPUT AND CONTROL 00003890
C 00001900

IF (PANTOT.GT.0) GO TO 960 00001910
IF (IiODPOT.EQ.0) GO TO 999 00001920

C 00001930
IF (T.LT.TPRIlOD-.0005) GO TO 999 00001940
TPRIIQO: tmiOD#KoDT 60001950
Go TO 970 00001960

90CONTINUE 00001970
90IF IT.LY.TPRNT-.000S) GO TO 99" 00001990

TPR?7;PRNT+PRNTUT 00002000
4c occaeolo

970 CONTINUE 00002020
IF IPRNTS.LT.1.) GO TO 999 00002030

C 00002040
URITEE OFILE-1200) OTHETZ '00002050

C 00002060
C 0000#070

999 CONTINUE 00002080
TVOY=T*DT 00002090
RETURN 00P2100

C 00002110
C 00002120
C INITIALIZATION 0002110

C ~0004
REWIN4D PFIL9 00002160
REW114 IMEt 00002170

501-0 (IAD f olE.100 "XoVATMIX 00)8
ItI MMMM(FZ )3 SO2,SAI4 0023.00o

$03 PEAD 0PPMt4.000) DOMMOMIA(X) 06402M1

510 10#603aJ 000M230

QI10E PFILE M M
M0~40 ILE 0026

W M t~flUM1tE CommL~
~4ftaf8-sa 5O1!11t0R to

$50 cooiox 000021340



DO S99 13'13 00002410

K0&53)UI1ZA(I3)45-/ 000~00
3) 1300002450

KS~I)S(Z~4a~E4/00000460

K1S(3K1tI3)~,8jI-6G/G00001470
K0S(I3),,KO$(3)*4.85E'6'G/G OOOOZ400

K~1!SS( 3)*4~5~-/G/G000ot490
K10~I3)tK~~t X)~.fl4O/G0000tso0

H9 CONTINUE 000041610

XXX~!~E-600009530

0000css0
L~Gt1)~Xt~)00001,560

QCG 2)aQ30X( 5)1 000O
W)'" (S) 2: GBN(6) Oooooo

QSt4)vQn0YC4) 00002590
Q00Gt)~Q0Y(5)00002600

(6)M(~0Y(6)000OC610
QOOUk( T)vQG"(4) oooot~to

8 )'G)~Z 5)000C630
Q08G19),Q1Z(6) 0 0OP0L~

C 000026s0
C 00000

INITNRI 000OC670
TCGY'kT#DT 0000OC60
RETUR~N 00OW09

C 0000til0
1000 T10pIAT (d01)0000piplo
1010 FORMV0( 6)) GYR COMiPWNATION INITIALIZATION ,0000:730

V,3X w H D~T ViGl6,8v3Xi4Ht 3C 00oo0t7'
x/sXioll IRNTBW O3X1016.8t 0O000s
X/3X OAH OUTtIW i VX,8016. 0 00OW00
X/V 8H Ot'ILE o3Xi15i 0000270

X / 3 \ eI PIRNTUT ,3X,168t//o 000027A
X/I8 V118x"' 1 0, 2" 000 02000

x/13(18) 9rPo o3( 3XsG16.8)) 4H PPM% c1 rc
WVIX 3X8H QC'0X i3(3Xw816.h 4MPt v00046300
X/3xloH Q 0BY ,3X$016.611 00OU6640
9/1 X i V I N~ ~ x3cxG1Ub' 0000coso

X/V~ll WY sV tQ6. 611 oootfoqo

X/~HQ0.15 03(3XWG16.a)1 0000r0oo

1011 FORMAT( 0000c~to

WX/3X,8t So 03(Y<16.)1911 W1,11144, 0O00090i0
x/sxIO Ks i3tiSXG16.O)'Q) ~0t4/O 0000:9so
XVVX,#H SIX l533x%06.d),16H DEV/)iolwto 0~~*

* X/39i84 KID o3(3Xoql6s8)sl6lN D0WAI)0a 00og0.4



X/3xpaH N s3X*G16.8*13H SM CM*/SEC* 00003010
X/3Xo8H DELI MPXG16.6p9H GM CMWIZp '0000O20
X/3XlaN xxx MsXG 4.16.6H SM ClMWZ) 00003030

1012 FORMAT( 00003040
X/3X#8H SFMI s3(3X,16.8),13H PPMI /RAO/SECs 00003050

X/3Xv8H SFPl t3(3XoGl6.S)tl3H PPMI /RAO/SEC,//) 00003060
A1200 FORMAT(6Xo27H ~ CGY DTHETA (RA0 s3Gl6.6,') - 00003070
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C 00000010
C 3/15/78 DATE OP CURRENT MODULE 00000020
C 00000030
C 10/18/77 CHANGE FORMATS TO G16.6 00000040
C 00000050
C*** ~ * RING LASER GYRO COMPENSATION MODULE * * *W 00000060
C 00000070

C EEAE 00000080
SUBROUTINE GCOMP (T*IENOF,DTHETODVA, 00000090

.OTHET00010

C OTHETZ - COMPENSATED INCREMENTAL ROTATION. 00000130
C OVA -NOT USED. 00000140

C 00000150
IMPLICIT REAL ( A-Z 00000160
INTEGER I,IENOF,INITSWIPILEIXJKOFILENPPFILE 00000170
DIMENSION AB0B 3),ANG(3),ANGRW(3JANGWN(3),DATA( 31),DTHETZ(3), 00000180
* OTHEIO(3),0(3),oTA( 3),DTC(3),EXPD(3),EXPSF(3),KWC9)hSF(3), 00000190
* SFTA(3)sSFTC(3),VT1(3),OVA(3),PBUF(16)PPDATA(20) 00000200

C 00000210
C 00000220

EQUIVALENCE (DATA~li DT) 00000230
EQUIVLENCE (OATA(2)s PRNT3'I4) 00000240

jEQUIVALENCE (DATA(3)i OUTSW) 00000250
EQUiVALENCE (UATAW,) XFI~lE) 00000260
EQUIVALENCE (DATAC5', SPAREI) 00000270
EQUIVALENCE (OATAt6)o SPARE2) 00000280
EQ'JIVALEHCE (OATAC?)o MODPOT) 00000290
EQUIVALEN'C (DATA(Sl, 00(1)) 00000300

* .EQUIVALENCE COATA(Il), DTA(1)) 00000310
!UVALVICE (DATAI141# DTCC1)) 00000320

lQ.EUIVALE14CE (DATA(17]p SFTAW1) 00000330
EqUIVALENCE (DATA(Z0)i SFTCII)) 00000340

EQUJIVALENCE (DATAt231, KU~i)) 00000350

-EQUI V~lENCE A PO ATA ( I iWE) 00000380
EQUIVALENCE (POATAI 2 1 PE) 00000390
EQUIVALENCF (FOATA(3),G) 00000400
EQUIVALENEIDT(4,RTT 00000410
EQUIALENCE ( PC)ATA (5 )oPBUP (1))0042

C 000J0430
DATA OTR /.01745329251994330/ 00000440
DATA INIrS)4 /0/ 00000450
DATA IFILE /69/ 00000460
DATA OFILF /6/ 00000470
DATA PFILE /I/ 000004e0
DATA YPRIJT /0.0/ 00000490
DATA TP~4lw /0.0/ 00000500

C 00000510
IF (X1t4F.E.1) RETURN 00000520
IF (lNIYTSW.EQ.0) GO TO 500 00000530
If (T.LT.TCGY-.0001.) RETURN4 00000540

C 0000050s

---------- GIN NORMAL COMPUTATIONS ----- ------------------- 00000570
CooTRANSIENY DRIFT AND TRANSIENT SCALE FACTORI OTAoSPTA. 00000500
100 00*105 1 13 00000540

XFC AB( OTA(li) .LT. I.E-b0 I DTWI) 0C. '00000600

-4
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IF CABS( SFTACI) ~ LT. 14E-10 ) FTA(I) 0. 0001
OTA(I) -- TACI)*EXPD(!) 0002

ST()=SFTA(I)*EXPSF(I) 0003
K=4*(-I)+l00000640

105 CNTUE 0 G O 6 00000770

CAL (T.LT.P r1)D005)6TO 999070

C~ OUTU NDPRNT CO0NTROL TO00099

IF(RTS)GO TO 97000007

IF (PTSLT.M1-0) GO TO 999 0000

GO C O97 00000820
C 00000930

990 CONTINUE 000008?0
I TC .TDTPRT.0 OT 9 00000950
RTRNrTRTPND 00000860

C 00000870

970RECOTINU AAPLEII 00000860

C .0 ~UAINTN TPCSC)000010900
C .08 - IASI2- DIT (OE/H 00000910

C .T - RF ANEN ILTD DGH)00001090
c TC -DFTT NSETTtEC STT I 000010930
C9 CONTINUE L FCC RNSET~WI~m 0 00001090
C TC *SAL ACO RASEN +tECNSAT I 00000950

RETURN S NDGR I IALONNTNTIXPI 000010960
C 000010970

C**RAD HE IPUTDATAFIL1 IFLF-00001090
50 DY-OIMLATOINUESEPSE 00001000

c .05 - BFIASDIF DE/ 0000110
REWDT - R~IFTYASEN MLTDE(E/ 0000100

IF OTCIZL) - RF0TANINTTM CNTAT(1I 00001030
C 502 CONTINUERTRNIETWPIWE(PP 00001040

50S3 Y -EA CPPILe) FACTPORANSEN IM ONTNT ("I 00001100
IF KEP1tZLt 510A,503XAMSLINET ARX p 001

S5o0 COATINUE 000010
REWIND PFILE 00001180
REWIND VFILE 00001110

501 RAD (IILgiE 0 ~DT(X 0000120

1f.(FL) 03610013
so COTNE0014I0 ED1F~v0Q WOI)001s



C 0o01210
WRITE (OFILE*1010) DTPRNTSWOLJTSWOFILEPRNTOTOMMDT 00001220
WRITE (OFILE91011) DB*OTAPOTCoSFTAiSFTCiKW 0000,230

C 00001240
C**SCALE THE INPUT DATA TO INTERNAL PROGRAMI UNITS. 00001250
8 00 10 1 =1#3 00001260

05(I) r.DBCI3NOTR/3600. 00001270
A~ OTAII) a TA(I%*OTP/3600. 000a1es0

OTCIIJ m OTC(I)*60. 00001290
SFTA(I) =SFTA(11*1.E-06 00001300
EFTC(I) =SFTC(I)*60. 00001310
OTlIETZ(I) = 0. 00001320
DO 10 J z1,3 00001330
K:3*C I-I) 00001340
KW3(K) zKW(K)*I.E-06 00001350

10 CONTINUE 00001360
1C, 00001370

0 11 1 2 1,3 00001380
K:4* 1-13.100001390

SF11) =KW(K) 00001400
EXPOCI) = 0. 00001410
EXPSF(I) =0. 00001420
IF ( DTCEI) .GT. 0.) EXPD(I) :EXP(-OTo(OTC(I) 1 00001430
IF 4 SFTCtI) .GT. 0.) EXPSF(I) rEXP(-DT/SFTC(l) 100001440ii11 CONTINUE 00001450

C 00001460
XNITSW;1 00001470
YCGYzT+UT 00001480
RETURN 00001490

C*VENO INITALIZATION4. 00001500
C 00001510

c 00001520
100FRMTtik2.0 00001530
1010 rOPKAT(42H LASER GYRO COMlPENSATION4 INITIALIZATION 0000:540

X/3XPSH 0T ,3XpG16.8s3Xp4H SEC, 00001550
X '3X P811 PRNTO 3'16.69 300I01560
X/3XseH OUT' .4 MoC,16.8s 00001570
X#3Xo8H OFXLK ,3X421s, 00001500
XI'3Xs8 P9NYOT *3)(G16.8,3XN SUP, 00001590
)(,3xsP* .JDPOT o3XGl6.8,3X.4H SECs/'I 00001600

1021 FO -iAT( 0011
"X, O,"llX,"y 00001600

xl3x,6a4 OB 0(3,016.6)474 OEC/HR, 00001630
X/!.Sv8 OTA 1 3 ( SXG16. 8) o71 DEGflIA, 00001640
vnix 180 OTC ,3EM(016.83)M HINo 00001650
X.'3XH SfTA ,3tX(.16.83,4H PP i, 00001660
Y'ViONH $FTC ,3(3K.16-8),H MIN, 00001670
XV3X i & K143 ,313X #016. 6)o414 PPII, 00001660

X/11,3tXG6.8P/l1,3tX.O1.8)b'.00001690
1100 F0qtAT6X*2M CGY NO 0VI4EVA (RAO) ps(SX1.020.12) -00001100

END 00001710
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C 00000010
C 05/30/78 DATE OF CURRENT MODULE 00000020

C 00000030
C THE ATTITUDE AND ALGORIr* MODULE COMPUTEF THE 40DY TJ INERTIAL 00G00040
C TRANSFORIIATION, THE DIRECTION COSINE MATRIX, AND T2AHSFORHS THE 00000050
C INCREMENTAL VELOCITY COORDINATES. 00000060
C 00000070

SUBROUTINE ALO (T,IENDFDTHETIOV, 00000080
X DVNCDCl) 0000009C
REAL C1 00000100
REAL CZ 00000110
REAL C3 00000120
REAL COSLAT 00000130
REAL COSL N 00000140
REAL COSP 00000150
REAL COSR 00000160
REAL COS 00000170
REAL COSY 00000180
REAL T 00000190
REAL DATA(Rg) 00000200
REAL DT 00000210
REAL DTHETA(3) 00000220
REAL DTHETI(3) 00000230
REAL DTHP(3) 00000290
REAL DTHPRE(3) 00000250
REAL DTRM 00000360
REAL DV(3) 00000270
REAL DVI( ) 00000280
REAL LVN(3) 00000290
REAL 0D 00000300
REAL G 00000310
REAL ELAT 00000320
REAL ILON 00000330
REAL LATERR 00000340
REAL LOELT2(4p¢) 00000350

REAL LOTH!31 00000360
REAL LONERR 00000370
REAL HZPDT 00000410

REAL ORDER 00000390

REAL QIB9I) 00000400
RAL QIP(9) 00000410
REAL QPS(T 0000020
REALQUAT(4) 0000030
REAL PTEPR4, 00000440
REAL PATA|20) 00000450
REAL PITCHT 00000460
REAL PXTEAR .000070
REAL PRLTT 0O00080
REAL RDTODG 00000590
REAL RE 09000500
REAL ROLL 000560o
REAL ROLERR 00000520
REAL SIN4AT 00000530
REAL SINLON 00000540
REAL SINP 01000550
REAL SIN',R -00000550
REAL SINW 00000570

REAL QORDNV 00000590
REAL T 00000600
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REAL TAS00000610
REAL TALOD0062

REAL DELT4*4)00000640
REAL 1.10712 00000650
REAL WE 00000660
REAL WANDER 00000670

REAL WANERR 00000680
REAL YAW 00000690
REAL YAWERR 00000700

00000710
REAL DTh19) 00000720
REAL ATEMM9 00000730

YREAL DOM(9) 00000740
REAL QlS,Q23,Q3S 00000750
REAL Q01,Q02,Q03 00000760
REAL QM2Q23,Q31 00000770

R7A F()0068
REAL DTEli(9) 00000790
REAL SWET 00000800
REAL CWLT 00000c10

00000820

INTEGER* IF7E 000
INTEER IITSW00000870

INTEGER OFILE 0007

INTEGER 0lJTSW 00000380
INTEGER PFXLE 00000090

C 00000900
EQiUIVALENCE (DATAI 1Ii OT) 00000910

EQUIVALENICE (DATAI 2)3 PRt4TSW 1 00000920
EQfUIVALENCE fOATA(3) CUTSWI 00000930

E 'UVAECE (DATA(4)o XFIL) 0004
EQUIVALENC.E (DATAC~i, QORnCM) o000

j QU IVALEIICE (DATA(6)1 MODPOT) 00000160
EQUIVALENCE (OATAI1I)QRDERI OOCO0970
EQUIVALENCE IDATAI s.2 3,OTNI) 00000080
EQUIVALENCE (OATAIIS~oDYSLOW1 00000990
EQUIVALENCE (DATAI 14), LA1'ERI~ 0000100

EQUIVALENCE ( PATACMLNER
EQUIVALENCE IP0AM16h3 R) 00001020

EQUIVALENCE IOATA(B),G ) 000O1ozo
EQUIVALENCE (PDATAld3,POLERA) 00001M0
EI)JIVALUNCE t40ATA(9)PYIATIRR 00001100
*EcVLNE~DYI) LU 00001100
EQUIVALENCE (POATA(II)WE)~N R 00001100
94UIVALENCE (POATAt9), RO) 00001Z0
ENUVALVICE tPOATA(BloG IT) Gomm1~

(UALNE AA41, TOT 00001100
EQUIVALE14CC (POATAI1Sh SLAY) 00001110

c 00001170

DATA YPRMi3/0.0/ 001t
DATA TPROIO/0 0001100
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DATA INITSW/0/ 00001210

DAAK1/O/ 00001230
DATA PFILE /7/ 00001240

C 00001250
C 00001260

IF CIENDF.EQ.1) RETURN 00001270
IF IINITSI4.EQ.0) 0O TO 500 00001280
IF (T.LT.TALG-01 RTR 00001290

IjC 00001300
C STORE 0CK AS DCMOLO FOR USE IN INTERPOLATED 0CM, OZMID 00001310

00 110 12=1.9 001
DCtIOLOZ 12)=QIB( 12) 00001,40

110 CONTINUE 00001350
00001360

00 1.1 13=103 00001370
PTHETA(1):THETI.1) 00001380
OTWIM13 )zOTHETIt I) 00001390

Lll CQ4TNUE 00001400
CHOOSE00001410

CHOOS I UAERNION OR DIRECTION COSINE MATRIX UPDATE CALCULATION 00001420

IF CNQ0C't EQ. "I t30 TO 600 00001440
- 00001450

BEGIN .QUATE1*N CAULTO 00001460
00001470

UOELT(I s2-07,11TAM1 00001400
U0CLT(Ii3l:-DTKITA(2V 00001490
UDELTC1,41OTHETA(3) 00001500
UDELT2,1I:TIETA( 11 00001510

jUDELT12,31s0TETA( 3 00001520
UOELTZ 2,4 3I-OTtETAl 2) 00001530
U0ELTMIMTHITAM2 00001540
U0ELTt 3*2 ODHETAI 3) 00001550
UGE LTI 3,o4 ) vOTHETA ( 1) 00001560
UDELY14IM"~TIETAM3 00001570
U0ELT(4v2 )cDTHEYA( 0It 00001500
UDEL(4.3 3-MVETAM 130o0ooz90

FIF (NOROER.NM.1) COTO 140 00001600
C 00001610

00 120 IXt31, 0000160
C FIRST ORZDER QUATER4XN 00001630

4QTlMPt 12)vQUAY( 2 *2 * 00001640
C 00001650

00D 120 Jt0t1,4 00001660
IF 11.Mili WyeT 120 00001670

QT~'(12 1CLT(XZJZ #WAlt JlP1QYTt~t 1.2) 00001600
Ito C04YNTWE 0019

c 00001600
.C10 I 00001710

00 130IM Pilb/a 00173 0
130 7 C ))taTEfPX)2 00001110

c 00001740
30 CO*tTO :00000:175:
GTOW 000016
UOH'21 T 0NIUEVlI)OMAI"TE I aATt91*TTf31a 00010
*IEA(~ 00001780

c C 00lTA3) 00178a

IF(OIE.. CZ OTO 170 0090100

1-.69



I 145 QTK c4)UETI4j)QUTJ)QTn 4 000i1ii0i t00 150 14=1,4 0015
QTEtP( I4)zQUATC I4)*C1 00001860

00C 00001670

150 CONTINUE 00001910
C 00001920

D0 160 15=1,4 00001930
.1TI)=TM(I)2 00001940

160 CONTINUE 00001950

C 00001960j' IGOTO 0000001970
170 IF(ORDER.UU.3) GOTO 300 00001980
C 00001990
STHIRD ORDER QUATERNION 00002000

IF (K1.EQ.0) GOTO 145 00002010
LDTHi(1):OTHP-REI2)&DTHETA(3)-DTHPRE(3)*0THETA(2) 000020co
LDtI H ):DTHPREI 3)4DT)IErAC 1)-OTHPRE( 1 )*THETA( 3I 00002030
LDTNI 3):OTHPRE( 1)P0THETA(2^)-DTHPIRE(2)II0ThETA(II 00002040
LLELT2( 1,2 ):L0TII 1) 00002050
L 0E LTZ ( 1, 3 ):1 -LOT; I ( 2) 0000".060
LOELTVIS.)LOTHM3 00002070

I.DELTV Rol P-LOTH(l) 00002000
LDELT2(231 ,L0THt 2) 0000210
L.DLT&42.4)--LTH(2l 00002100
L0CLT2( 3.4 ):-LOTHI) 00002130

LDEL2(41 )~DTN 3100002120
LDCLT2(34)=LOTH1I) 00002130
LDE LT ( 4 o II zzL 0 TH 31) 00002160
C1.LZ8e.*JDYH2) 000044170

LOEL2(4#):-LTM1)00002160
00002190

1. /2.Il 4 1 .:, ODK00002100

00002190
* 00 100 16als4 00002200

MI11 4J.16 )VUT 00 6) .00002

C 0000220.
00 100 Z701. 00002980
QUIF J6.01IPI CO)18 00002240

180 CW= 0000230

C 00001210
190N CWA1XC ACATO 00002300

c 00002330
200 cI0NTINUi2 00002140
C NOVAM2 QUATERNION 00002350

-.UA I 1 " U A 1 )UAT M ~ A t 9 U T 1 ~ A ( 5 0000,2360
A A4~J1~ 00002390

if e0.*Eq.l.) 60110 900 000020
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C 00002410
00 050 J9=1,4 00002420

850 QUAT( J9)=QUAT(J9 3/01 00002430
C 00002440,ti ~TN0R?13T*0TNRli 00002450
900 CONTINUE 0026
C 00002470
C CONVERSION FROM QUATERNION TO DIRECTION COSINE MATRIX 1 00002480
C 00002490

FQ1S=QU)AT(2)%QUAT(2) oo0o2500
Q35:QtUAT( 4)*QUAT( 4) 00002520{ Q3S=QUAT( 3)*QUAT(3) 00002510
QOI=QUATC 1)*QUAT( 2) 00002530

I Q02:QUAT( 1 WQUAT( 3) 00002540
kQ039QUATC1)*QUAT(4) 00002550

Q12zQUAT12)*QUAT(3) 00002560

Q23=QUAT( 3)*QUAT( 4) 00002570

Q31=QUATi 4 3QUAT( 2) 00002580
A - 00002590

ocgtl)a1.0-2.0*(Q2S*Q3s) 00002600
O~tI2);.0~(12-03300002610

Dct(3l:2,0*IQ31#qoz) 00002620
Oit 4)M2 .00( Q12.03) 00002630
Oclig 5)vI.0-2.0*(Q3S*QlS) 00002640

0GII()2.0tQ23QOI)00002650
r DCt(y)Z2.010031-Q02) 00002660

Octi(e)rp.0,64 234Q01) 00002670
OctlE9)m1.0.e.0*lQ15,QaS3 00002680
GO TO 700 00002690

c 00002700
600 CONINUE 00002710

C 00002720
C CIRCCTION4 C03INE MATRIX UPDATE CALCULATION 00002730

C 00002740
If (NORDO..LT. 11 GO TO 300 O00)2750

C 00002760
C FIRST GIDER UPDATE 00002770
C 000021780

* OTI1ms 1.0 00001,790
OYfltSl' 1.0 0020

oyNI910 1.0 0000,6360
0111(gla-DYW~AIS) 00002810
DOT403' OTNETAIE) 00M
DO10tt oy7i4TA131 00002830
t3T16 I-t)TIETA(l) 00002850

It3-OTHETAI 2) 0040280

c r~h~ot~~ 0000260

C SICOHO 01100 UPDAUE0028
c 00001Iq1o

LOY~ 2 ~071EY~ 2 Iiw200002930
0TLOhI1OT14t 3 9ulm I2.Lnh 000021940
O1HI I 11OTHI 114.5 14LOT HI I#LOTHt 311)Q 0 2~

0111fbut 9 Otl . SwtOTEAt I #OIN-(A 21@0~?
OT..3~T13.p50~~A3)I1eAI 00002940

O~ui ~~OW~u )9.~w~h&TI ZSOTNTAI3 0003000
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tDTh(4):CT"(4),0.S*0THETA(13*DTHETA(2) 00003010
OTtIC73:OTI( 7)*..*DTHETA(3)*DTHETA( 1) 00003020ji 0TM(8)=DThC8),0.5*DTHETA( 2)*OTHETA( 3) 00003030

620 CONTINUE 00003040
c 00003050
C THIRD ORDER UPDATE 00003060

KC 00003070
IF (NORDER .LT. 3) GO TO 630 03003080
0:0.46666666666666*( LDTH(1).LOTH12).LOTH(3) 3 00003090

C THIRD ORDER TERMIS SET TO ZERO DUE TO PROFGEN INFINITE ANGULAR ACCEL 00003100
C1:0.0 00003110
a-0. 00003120

C3=0.0 00003130
C EXPRESSIONS FOR THIRD ORDER TERMS 00003140
C C1lt OTHETAC 3)*DTHPRE( 2)-DTHETA(2)*DTHPRE(3) 3*0.83333333333333 00003150
C C2:( -DTHETAI33*DTHPRE(1).DTHETA(1)*DTHPREI3) 1*0.83333333333333 00003160
C C3zi OTHETA(23*DTHPREC1)-OTHETA(1)*OTNPRE(Z))*0.83333333333333 00003170
C 00003180

DTtl( 2 JDTh( 2 )+*DTHETA( 3 -C3 00003190
DTM1(4)=0TM(4 )-Dbi0THETAf 33.C3 00003200
ODhI 3)=DTr1(33-D*0TlitEA2) 00oo0io
DTHI 73:DTMI 73,D*0THETA( 2 -C2 00003220
Dm1l6 3=DTf6 3.D*DTHETAll1 -Cl 00003230
DTt I6)zDTrI(O3-D*0THETAI1)+Cl 00003240

630 CON4TIN'UE 0000o50
IF (NOPVRP .GT.3) GO TO 300 00003c60

992 FCRliATl18X,6H TEST *3G6./24X3G6.8/24X386.8,/)I 00003270
C 1&41TE (0FILE,992)OThi 00003z80
C V11?TE (OFILEP9921qlo 00003290

'CALL ffXhlQI0#OTMOCH) 00003300
C TRIE (OFILE,992)00f 00003310

0000320
C NORMALIZE DIRECTION COSINE MATRIX 00003330
C 00003340

IF (T LT.. YNOmI4-.001) GO TO 700 00003350
DO 710 I11,9 000o6
OTW11 11 1:0C~fl 111 00003370

710 jatlut 00003380
C *LL t1V X1IOTEtIDC~t.ATEfl1 00003390
A~Ezl Tit IIYTMII-.0 00003400

V E f 5 trATJU 51. 000003410
ATEMI 9.)xAtlit 9 1-V. 0 000034.14
CALL h Xh((C#ATfEM0tf 00003.30

* 00 7.10 IV149 00003440
NI 3O~l1U)-O5eOTUIL)0000300

YVVhlVV0TftRl 00003470
700 ce.4TIM~E 003~

30 130 X1t1,q 00003500
30QWI1 Wavem 111 40003310

IS .91I~t00003sto
C ENO OF CC"I UPOAE000.S.

r ~ ~ o CC 0C3~i
kPIITE tPLi9JC 0.0003570

Iv4 C 0 DOf QUATE"4ZCN.00 CC" UPATE 00003390
* C 00003600
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C FOR" APPRO0XIMATE IDPOINT DCII, OCHMID 00003610
C 00003620

DO 192 Klz1,9 00003630
DC?91ID( Ki 3v0.5*(OCIUK1 ).OONOLD(K1)) 0000364.0

c 00003660

CEND DV CALCULATION 00003710
C 00003720

SWETOSIN( NE*T) 0037
- C&IET:COS(WE*T) 00003780

DO 191 K92109 0030'IDTEMtK9):DCMICK9) 0031
191 CCNTINJE 00003820

TFMtI )S.ET 00003330
TFlMt2)=0.0 00003640
TFM(3):-CWET 00003850
TFII( 4 3CWAT 00003860
TFM(5)--D.o 00003870
TFI1(6kr-SWET 00003800

ITFl1(7)c0.0 00003890
TF(8)-. 00003900
TFM19)0.0 00003910

C 000039z0
CALL NXN( TFHPDTEHDCN) 00003930

C WITE (OPILE,992100C 00003940
C 00003950

C 00003940
C CC" 13 BODY TO EARTH VIXED TRANSFORHATZON 00003970
C 00003980

AC 00003990
INM~ER.N.31 GO TO 950 00004000
OTHFPREI I )THETAM 00004010
0THF9EE 2)V0TtHETA( 2) 000040t0

0YHS~E( )~DI~tT( 3)00004030

9IS0 CW4TINME 00004040

C OUTPUT A PRN WO 00004060
c 00004070

if IppNOT0G.01 GO YO4000004000
If E00I0T.E4.0) co TO 9 00004090

C 00004100
ifI Y1. LY.TPCIliO-. 0t033) O. 999 00004110

,tcaPitO*IO~ 00004140

960 CoNrtweu 00004150
It (I LT.T0RNlT-.00) GO TO "99 00004160

TP4~Y~r~~r~p~rDT00004110
C 00004180

910 CONr1N1.e 00004190
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WRITE (OFZLE#1300) DVN 
00004210

IF (Nna*CM .EQ. 0) WR#ITE (OFIL~v1500) QUAY .00004230

wRITE t0FVv1400) DCK 0043

C 
00004240
000044t50

999 CONTINUE 
0046

TALG:T* T 
00004270

RETURI4~000"4280
C E~N 00004,290

C ERROR~ RETURN4 FAWI V.0 h1OULF 00004300

C 
00004310

300 PqINT 320 00004320
320 FORMA~T (3Xp,'OROER NOT VR0PftRL SCIFIF-D')

00004340

RETURN 
00004350

C 
01,004373

t ALGORITHM1 INITIALIZAY-00 
dte30

500 CONTINUE -. 
0004390

R WIND IFILE 0000410
501 REA0 (IfIL~v100Oi1D)ATA(1%X) 

004

IF (EOF(IFILE)- 562j 510 00004420

IF IOFPILE) 50.5 ~0004430
-0 C NTIt4UE 00004440

C 000044S0
I~F [EMFFILEl 0vG 00004460

504COINU ~E 0'.i
c 0000440

c EIN PFL 
000400

00LEQX21 
0311.0~04SOO

S.'3 I11:;14

C ~ z4 fPXL iVOTMXJ)
ir-0 -1COSI V*YAW VIRI/RoI 0 .

C05".ATy 4to t IkAts LA W/UO~ ot

SML001NI %VW~L0 1iR ) "Oo 0

$~YN4~Llfl ~ 00094,70

C' I *Sl

ivl01C U 07O
i~mt 4 ocopocoU.,00604004
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OZP$ 1 JCOSL N*C0S*.8:-HLON<SIN!4*SINLAT 00004810
2 P():-SINWKCOSL0J.-COUSIZNLOSINIAT 00004820

UK~ 3 3;COSLAT*SINI.O! 00004830
lP(4 ):5114W*C0914T 00004840

QIPE SWCOSWtCOSLAT 00004850
V rnp pi~f~jfl00004860

QZP( 7mCS*1tNSMSLAt0CH00004070

QIPI 9)-C0SLAT"AC0SL~l 0049
CALL tll(OPsQPB.QIB) 00004900

31WRITE (OPILE, 993 )QIB 00004910
993 FOVIAT(" 0I8=",4X,3F15.8,2(/s8X.3F15.8U) 00004920

QUAT11u~R~(1.QIB1),Q~f5sQI(9U4.)00004930
OUATI2):(QI5I8)-QIB(6) )/(4.J4QtIAT(1)) 00004940
QUAT(33:-(QI8133-QI5(7))/,(4.WQUATI1)) 000049S0
QUATI4)CEQIB(4 I-QIB(2) )/14.*QUAT(1)) 00004960

C C0004970
III LNQDCI 1EQ. 01 GO TO 995 00004980
;0 994 flfl,4 00004990
CUATI X1'0.0 00005000

'.9'14 CONTINUE 00005010
995 CONTINUE 00005020

C 00005030
WRIE (0TILE#1010) OTPM4TSWOUTSWOFILEQ0$OCM.tIQOPOTPRNTDO 00005040

XX QUATNOWEQDytNahILATEUR,WCNERt1RANURP1TEgRROL5RRZYAUERR 01005050
C 00005060

00 53 X3z1,$ 00005070
QTNP( f)zO. 00005080

C 00005100

TAL0--Tt0T 00005120
RETURN *00005&30

C 00005140
C 0000$150

1000 00PAT"51E6030
10.10 rOReIATIS3tI ALOOPI It4ZMALfUON 00005170

~n~.u U .3:01604x,11 CC.00005180

k~~4&'I40PT .GQI6Ao 0000U!30

$L/3 X* 4- AY01 3X*16.6,40 8) 0000530

X0Rg0 WIVUkPA ,3XG16.8.44 ['o.00050
Wt3Kt.I PITEIZA .3,44)6.8.414 CE,oco o

.tt~lMROLE~ .)C.kb.84h IG.0000S3V0
" Ml,~ VAIEUR .3*466.411 DEW) 00905330

1500 rCMrAYtls1I H ,3GA16.0,ifl4X$1.lcX$1../ 00005170

cta. 00003390
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C 00000010
C 05/10/78 DATE OF CURRENT NODULE 000000R0
C 00000030
C THE LOCAL LEVEL NAVIGATION MODULE TRANSFORMS THE INCREMENTAL 00000040
C VELOCITIES TO LOCAL LEVEL HANDER AZIMUTH COORDINATES AND COMPUTES 00000050
C THE POSITION, VELOCITY, AND ATTITUDE IN THIS FRAME USING ALGORITHMS 00000060
C SIMILAR TO THE UPGRADED NUMSIM ALGORITHM3 (R-977,VOL II#SEC 2.4.4) 00000070
C 00000080

SUBROUTINE LLN (TtIEDF ,DVIALTOD'M, 00000090
x NAVLATNAVLO NAVVPNAVHNAVPjNAVRNAVHD) 00000100

c 00000110
REAL A(3,3) 00000120
REAL ALF 00000130
REAL ALTERR 00000140
REAL ALTO 00000150
REAL ATA(3,3) 00000160
REAL ATEtP(3,3) 00000170
REAL CALF 00000180
REAL CGDL 00000190
REAL CCSLON 00000200
REAL COSLT 00000210
REAL CWET 00000220
REAL DATA(lS) 00000230
REAL DROLL 00000240
REAL OPITCH 00000250
REAL DYAW 00000260
REAL DVC(3) 00000270
REAL DE(.) 00000280
REAL DVI(3) 00000290
REAL DT 00000300

* REAL 6 00000310
REAL GR(3) 000003t0
REAL TAX 00000330
REAL TAY 00000340
REAL IAZ 00000350
REAL ILAT 00000360
REAL ILON 00000370
REAL IH 00000380

J REAL INAVLA 00000390
REAL INAVLO 00000400
RZAL ITEMPI 00000410
REAL ITEMP2 00420
REAL ITEMP3 00000430
REAL ITEMP4 0000440
REAL ITEMF5 00000450
REAL IV(3) 00000460
KAL LATERR 00000470
REAL LON4ERR 00000480
REAL MOOFOT 00000490
REAL HAV 00000500
REAL HAVLAT 00000510
REAL NAVLON 00000520
REAL NAVV(3) 0090c530
REAL POATA(20) 00000540
REAL PITCH 00000550
REAL PRNTDT 00000560
REAL RZ ooo0570
RE .L RVTOOG 00000580
REAL RJO(31 ooooo5o
nAL ROLL 00000600
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00000610

4 REAL SAF 00000620
REAL SPAREI 00P00630

REAL SPAREZ 00000640

REAL SUET 00000650

REAL SINLON 00000660
REAL SINLT 0007

REAL THGM3 00000680
REAL TPRMOD 00000690
REAL TPRMOD 00000700
REAL VM3 00000710

REAL VERR(3) 00000720
REAL WE 00000730
REAL WET .00000740

REAL WONDER 00000750

REAL WXV(3) 00000760

REAL YAW4 00000770

C 00000780
REAL NAVP 00000790

hREAL NAVR 00000800
REAL NAVHO 00000810

REAL DEN 00000820
REAL DCM(9) 00000830
REAL AV(9) 00000840
REAL OTEri(9 00000850
REAL OV(3) 00000860

REAL HV(3) 00000870

REAL XV(3) 00000880

REAL OELH 00000890

REAL CVD1 00000900
REAL CVDZ 0001
REAL CV03 0002
REAL VOtiP 00000930
REAL MSAT 00000940

REAL XSSLAT 0005
REAL XCALF 00000960
REAL XSALF 0007
REAL THY 00000980
REAL THZ 00000990
REAL ti20T(3o3) 00001000

REALM20T2MB)00001010

REAL XAM3p3) 00001020
REAL H 00001030
PEAL NB 00001040

REAL OHB 00001050

REAL 1,01 00001060

REAL CALF 00001070LREAL DALP 00001080

C 00001090
INTEGER NORTH 00001100

INTEGER NUP 00001110
INTEGER PFILE 00001180
INTEGOR OFILE 00001130

4C EQUIVALENCE (DATAM1) OT) 00001140

EQUIVALENCE (DATAC 2), PRHTSWI 00001150
EQUIVALENCE (0AA3D 'OTW 00001170

1.EQUIVALENCE (DATA(4)v, XPILE) 0018
EQUIVALENCE IDATA(5)o SPAREI) 00001190
EQUIVALENCE (pATA(6)t MOOPOT) 00001100
EQUIVALE-ICE (OATA(7) ,ALTERR) 

0010

1-7



EQUIVAL.ENCE (DATAC8)pVERR(1)) 00001210
EQUIVALENCE (OATA(11)#LATERR) 00001220
EQUIVALENCE (DATAC 12), LONERR) 00001230
EQL :VALENCE (DATA(13),CV01) 00001240
EQ11 VALENCE (DATAC 14) ,CVD2) 00001250
EQUIVALENCE (DATA(15)sCV03) 00001260

C 000 3127-0
EQUIVALENCE (POATA~l)t WE) 00001280
EQUIVALENCE (POATAC 2), RE) 00001290
EQUIVALENCE (PDATA(3)9 G) 00001300
EQUIVALENCE (PDATA(4), PRNTOT) 00001310
EQUIVALENCE (POATA(S), ILAT) 00001320
EQUIVALENCE (PDATA(6)t ILON) 00001330

tEQUIVALENCE (POATA(7)p WOND ER) 00001340
EQUIVALENCE PAA() N 00001350
EQUIVALENCE (POATA(9), ROLL) 00001360
EQUIVALENCE (PDATAC 10) PITCH) 00001370
EQUIVALENCE (FDATA( 11) ,YAW) 00001380
EQUIVALENCE (PDATAC 12) ,DROLL) 00001390
EQUIVALENCE (POATAC 13) ,DPITCH) 00001400
EQUIVALENCL (PDATA( 14) ,DYAW) 00001410
EQUIVALENCE (PDATA(15),IV(1)) 00001420
EQUIVALENCE (PDATA(16),!V(2)) 00001430
EQUIVALENCE (POATAC 17), IV( 3)) 00001440
EQUIVALENCE (POATAC 18), lAX) 00001450
EQUIVALENCE (PDATA(19)*IAY) 00001460
EQUIVALENCE C POATAC 20) ,IAZ) 00001470

C 00001480
DATA ROTODG /57.29577951/ 00001490

DATA TPR"10D/0.0/ 00001500
DATA TPRNT/0.0/ 00001510

DATA IFILE/60/ 00001520
DATA INITSW/0/ 00001530
DATA PFILE /7/ 00001540

C 00001550
C 00001560

IF (IENDF.EQ.1) RETURN 00001570
IF (IN1TS14.EQ.0) 6O TO 500 0000158D
IF (T.LT.TLLN-.0005) RETURN 00001590

C 00001600
C TRANSFORM FROM INERTIAL TO EARTHFIXED (AT MID COMP CYCLE) 00001610
C 00001620

WET=WE* (T-0.* T) 00001630
SWET=SIN( WET) 00001640
CJ4ET=COS( WET) 00001650

C 00001660
DVE( 1)mCWETwDVI( 1)+SWETIDVI( 2) 00001670
OVEC 2 )-8WET*DVIC 1)+CWET*DVI( 2) 000016800
OVE(3)cDVI(3) 00001690

C 00001700
C TRANSFORM FROM EARTHFIXED TO COMPUTATIONkL (MID-COMP CYCLE) 00001710
C 00001720

00 10 11=1,3 00001730
DVC(I1)= WA1,Z1)1 OVE~i). WA2,11) *OVE(Z)+ XA(3oZ1) '4OVEC3) 00001740

10 CONTINUE 00001750
C 00001760
C UPDATE VELOCITY WUEN FOR ALFu0) 00001770
C 00001780

00 20 12=1,3 00001790
OV(12)=V(12) 00001800
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V(12):V(12)+DVC(2)IWXV(12)46R(12)*OT 00001810
20 COTINUE00001820

20 CNIU 00001830
C ADD VERTICAL DAMPING TERM 00001840
C 00001850

V(1):-V(1)+CVOt4PCVD2*OELH)*OT CLOO01860
j;C 00001870

C AVERAGE OLD & NEW V(I) TO OBTAIN INTERPOLATED VALUE, HV(I) 00001880
C AND EXTRAPOLATE TO OBTAIN XV(I) 00001890
C 00001900

DO 25 1=103 00001910
XV(I) 1.5*V(I) - .S*OV(I) 00001920
H{VCI) A0.5*CV(I) + OV(I)) 00001930

~2Is ~ CONTINUE 00001940
C 00001950
C COMPUTE ANGULAR VELOCITY (RHO) 00001960
C 00001970

CALL ANGVEL(HVXCALFXSALFXSSLATXHRHO) 00001980
C WRITE (OPILEi551) RHO 00001990
C 00002000
C UPDATE TRANSFORMATION FROM COMPUTATIONAL TO EARTH FIXED 00002010
C 00002020

THY = RHO(2)*DT 00002030
THZ =RHO(3)ADT 00002040o
CALL AIUP(THYsTHZ,MZDT) 00002050

C WRITE (OFILE,551) M2DT 00002060
CALL MMCAM20ToATEIP) 00002070

C 00002080
00 40 M3=1,3 00002090
D0 40 M4=1,3 00002100

40 A(tl3,t4)ATEMP(M3,44) 00002110
C WRITE COFILE51) A 00002120

NUP mNUP +1 00002130
C 00002140
C IS IT TIME TO ORTHONORMALIZE A? 00002150
C 00002160

IF (NUP .LT. NORTH) GO TO 80 00002170
NUPm0 00002100

C 00002190
C ORTHONORMALIZE TRANSFORMATION 00022200
C 00002210

DO 50 10:1P3 00002220
00 5015=14t3 00002230

21ATA(14,IS):-A(1,I4)*A(1,I5),A(2,14)*A(2,I5),A(3,I4)MA(3,I5) 00002240
ATA( 15,14)=ATA(14,15) 00002250

s0 CONTINUE 00002260
c 00002270

pC WRITE (OFILE*551) ATA 0000:280
ATA(1,1):-ATA(1,1)-1. 00002290
ATA(2)2)%2ATAC292)-1 00002300
ATA(3t3)zATA(3f3)-l. 00002310

C 00002320
00 70 16r1,3 00002330
00 70 17=1*3 00002340
ATEMIP(16,I7):ACI6,I7)-.5(A(I6,1)*ATA(1,I7) 00002350
X A(16,2)*ATA(2,I7)4'A(16,3)*ATA(3,17)) 00002360

70 CONTINUE 00002370
80 CONTINUE 00002300
c 00002390
C RESTORE MATRIX A ROW WISE AS VECTOR AV 00002400
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C 00002430
00= 00002440

00002450
A(I8I9)ATEM(I~I9)00002460

AV(11):-A(18,19) 00002470
90 CONTINUE 0028
C 00002490
C WRITE (OFILE*551) A 00002500
C 00002510
C EXTRAPOLATE A TO MI10 COMP CYCLE 00002520
C 00002530

TKY=0.5wTHY 00002540
THZ=0.5*THZ 00002550
CALL AUP(THY,THZ,1120T02) 00002560

C W.;lTE (OFILEP551) M^DTO2 00002S70
CALL t1'(AM2DTO2pXAJ 00002580

C WRITE (OPILE,551) XA 00002590
C 00002600
C VERTICAL DAMPING CALCULATIONS INCLUDING EXTRAPOLATION 00002610
C 00002620

H H (HV(l) + CVD1*DELH)*OT 00002630
XH =H -f 0.S*V(1)*DT 00002640
HB=ALTO 00002650
XH5 1.5058 - 0.5*088 00002660
DELH XH~3 - XH 00002670
0HS H 5 00002680
VDMP =VOIIP + CVO3*DELH*DT 00002690ANAVH:I1 00002700

C 00002710
C EXTRACT LATs LON, ALP, EXTRAPOLATE ALF 00002720
C 00002730

COL0QTAll*(Il+(t~4(#) 00002740
NAVLAT=DATAN2(A(3,1 ),CODL) 00002750
OAIP ALF 00002760
'.F(CGDL .EQ. 0.) GOTO 115 00002770
NAVLON=DATAN2(A(2)1),A( 1,1)) 00003780
ALF:-DATANZ( A(312hA(3,3)) 00002790
DALF =0.5WCALF-OALF) 00002000

115 CALF=OCOS(ALF) OL^1
SALF=DSIN( ALP) 00002820
XSALF $ ALF4* OALP*CALF 00002830
XCALF CALF- OALP*SALF 00002840

C 00002050
VC TRANSFORM VELOCITY TO ENU 00002860

C 00002870
NAVV( 1)TCALF*VC )GLFVZ ) 00002800
NAVV( 2)z SALF*V(2).CALF*V( 3) 00002890
NAVV(3)--V(1) 00002900

C 00002910
C COMPUTE GRAVITY OR, EXTRAPOLATED TO MID0 COMP CYCLE 00002920
C 00002930

CALL GRAV(XAoXNXSSLATPGR) 00002940
C WRITE (OFILEtS51) OR 00002950

CALL AlGVEL(XV tXCALFPXSALF,%XSSLAToXN #RHO) 00002960
C WRITE (OFILE,551) RHO 00002970
C 00002980
CCOMPUTE COMP TO INERTIAL RATES X DT AND CORIOLIS CORRECTIONS 00002990

C 00003000
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CALL TORCOR(XARHOXVDTTHGPWXV) 00003010
C WRITE (OFILE,551) THG '0003020
C WRITE (OFZLE,551) WXV 00003030
C 00003040
C ZERO DVI 00003050
C 00003060

DO 140 J4:1,3 00003070
DVI(J4)=O. 00003080

140 CONTINUE 00003090
C 00003100
C COMPUTE BODY TO COMP FRAME YRANSFORMATION (ATTITUDE MATRIX) 00003110
C AND EXTRACT ATTITUDE ANGLES 00003120
C 00003130

CALL rTXM(AVDCMDTEM) 00003140
DEN = SQRT(DTEM(2)**2OTEM(3)**2) 00003150
IF (DEN .EQ. 0.0) GO TO 950 00003160

1 NAVP a ATAN2(DTEM(1),DEN) 00003170
NAVR m ATAN2(DTEM(2),OTEM(3)) 00003180
NAVHD :ATAN2(DTEN(4)*DTEH(7)) - ALF 00003190
GO TO 940 00003200

950 WRITE (OFILES1250) 00003210
TLLN=T+DT 00003220
RETURN 00003230

940 CONTINUE 00003240
C 00003250
C OUTPUT AND PRINT CONTROL 00003260
C 00003Z70

IF (PRNTDT.GT.0) GO TO 960 00003280
IF (MOOPOT.EQ.O) GO TO 999 00003290

C 00003300
IF (T.LT.TPRMOD-.0005) GO TO 999 00003310
TPRMODgTPRMOD+KODPDT 00003320
GO TO 970 00003330

C 00003340
960 CONTINUE 00003350

IF (T.LT.TPRNT-.0005) GO TO 999 00003360
TPRNT2TPRNT*PRNTDT 00003370

c 00003380
970 CONTINUE 00003390

ZF(PRNTSW.LT.1.) GOTO 999 00003400
C 00003410

ITE1PI=NAVLATNRDTODG 00003420
ITEMP29NAVLONOROTODG 00003430
ITEMP32NAVP * ROTODG 00003440
ITEMP4=NAVR 0 RDTODG 00003450
ITEMPSmNAVHO *RDTODG 00003460

iC 00003470
i C O000300

WRITE (OFILEo12001 NAVH.NAW,1TEMPliTEMP ,ZTEMiP3,ITEHP4,tTEHP5 00003490W RITE (OFILEsIZ25) A 0030

WRITE(OFILsl23)OTEM00031
C 00003520
C 00003530

999 CONTINUE 00003540
TLLN=I'+DT 00003550
RETURN 00003560

C 00003570
C NAVIGATION MODULE INITIALIZATION 00003580
C 0U003590

$00 CONTINUE 00003600
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C 00003610
ltC 00003620

REWIND IFILE 00003630
REWIND PFILE 0000364Q

501 READ (IFILE,l000) IXPDATA(IX) 00003650
IF (EDF(IFILE)) 502i50. 00003660

502 CONTINUE 00003670
503 READ CPFILE,1000) IXtPDATAL IX) 00003680

IF (EOF(PFILE)) 510,503 00003690
510 CONTINUE 00003700

REWLN0 IFILE 00003710
REW4IND PFILE 00003720

C 00003730
OFILE-_XFILE 00003740AtC 00003750

C INITIALIZATION FOR VERTICAL DAMPING 0000 37 40
C 00003770

H=IH+ALTERR 00003780
HB: ALTO 00003790
CH3: ALTO 00003800
OELNHBH-H 00003810
VorIP--CVD3*DELH*DT 00003020
NUP=0 00003830

( j N*OqTH=4 00003840
C W.lITE (OFILEPSW1 OELH,VOMP 00003350
C 00003860
C COMPUTE INITIAL UEN-WA TO EARTH-FIXED TRANSFORM, A 00003870
C 000038000

INAVLA=ILAT+C LATFPR)/RDTQDG 00003890
ItJAVLO:ZLOlJ( LCNlCRR)/ROTCD3 00003900

SI TN( INAVIA) 0031S5 LAT:SNLz I 00003910
SINLON=51NC INAVLO) 00003930
CD5LO,14:COS( NAVLO) 00003940
COSLT=COS( INAVLA) 00003950
ALF;W0. 00OD3160
CAUf COS( WONOEP) 00003970
SALF=SIN( W0NER) 00003900

A(,1)COSLT4CQSLON o00I03s~
A) 2,1 ):C0SLTA5INLON 000'00
A( 3,1)=SIJLT 00o04010
A) ,1, =):CALrNSNLON-GALFIOsINLTmC0SLClI 00004020
A( 2, 2)--OSLONCALF -SALF*SZNLTN3INLON 00004030
A 3t2)-- SALFIICOSLT 00004040
A) 1,3)c SALFI$SliNlON-CALF*.SNtLTCBLO14 00004050
A) 2.3 ):SAL.F*COSLO0N.CALF*SINLT*SINLOMI 000040,)Q
A) 3o3)0COSLT*CALF 00004070

1C 00004C00
I4lITE )0PILE1225) A 00004090

C 00004100
C 00004110
C COMPUTE INITIAL EARTH-RELATIVE VELOCITY IN UEN-WA FRAMIE 000041^0
C 00004130

00 600 IS. 00004140
NAV) I ):2V()+~VERR( I) 00004150

600 CONTINUE 00 004160
V( )I 4-AVVC3) 0C004~i0
Vi',:,CALFwNAVVfl) + SALF*NAVV(2) 00004180
V13)=-SALFwNAVV)1) *CALF14NAVVcg) 00004190
XNzH#0 .51,V)1 )aDT 00004200
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2 RAE:UE-A RM 00004210

C COMPUTE INITIAL ANGULAR VELOCITY OF UEN-WA FRAMlE &JRT EARTH-FIXED 00004220

RHO(l)::O.O 00004240
CALL AN6VEL(V9CALFtSALFSSLAT14.RHO) 00004250

C WIE(OFILE,551) RHO 00004260
C 00004270t IC COMPUTE~ COMP. TO INERTIAL FRAME RATE X DT AND CORIOLIS CORRECTIONS 00004280
C 00004290

CALL TORCOR(A,RHO9V#0TtTHGsWXV 3 00004300
C WRITE COFZLE,551) THO 00004310
C WRITE (OFILEt551) WXV 00004320
C 00004330
C EXTRAPOLATE A To MID0 COMP CYCLE# XA 00004340
C 00004350

THY -0.5*RHOC2JNDT 00004360
THZ = .B*RHO(3)*DT 00004370
CALL AUP(THY,THZtM2DT) 00004380

C W~RITE (OFILEoSS1) MZDT 00004390
kCALL MMtAM20T*XA) 00004400

C WRITE i0FXLE9551) XA 00004410
c 00004420
C EXTRAPOLATE ALF TO "IQ COMP CYCLE 00004430
C 00004440

OALF=(0.5*VC 2)*SINLT*DT3/(RE*C0SLT) 00004450
,44 fXSALF=SALF 4 DALFKCALF 00004460

XCALF=CALF - ALF*SALF 00004470
C 000044800
C COMPUTE GRAVITY AT MID COMP CYCLE 00004490

C 00004500
CALL GRAVIXAoXIIXSSLATGR) 00004510

C WRITE tOFZLE#551) GR 00004520
C 00004530
C COIIMJTE WXV AT MID COMP CYCLE 00004540
C 00004550

-'CALL TORCOR(XAsRHOV#DToTNG#WXV) 00004560
C 00004570
C ZERO DVI 00004580fC 00004590

00 640 4401o3 00004600
OV1J4)cO.0 0041

640 CONTINUE 00004620
C 00004630
C INITIALIZATION OUTPUT AND PRINT CONTROL 00004640

~' WRITE (OFZLEP1010) OTPRNTS~IoCUTSI'IOILE#SPAREI.PPNTOT 00004660

C lvlcv~cD 00004670I C 00004730
ITENImW:R1 O 00004740
ILTEM2ZON*DTD 000047500
REUR 00004760

C 00004730

551 FORMIAT (31/-3Xs3F20.1b~o/) 0048
1000 FORMAT (l5,F20.101 00004790

1010 FORMAT( 3H NAVIGATION INITIALIZATION o 00004800
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X13Xo8H RNTSW XM616.8v 0042

IX/3 X, 11H ALTER s3 fFT),10000483

X/3 X, 14H VFI E RFTSC .3016.8, 00V04840'

4X/3 X ,11H LANT T DGS), 00004860
q X/3s2 6X,1I ERR()t ,G16.8 a/ 00004960

X/ 6X, 1H LONIDSE S)X* 6.8 00/80
X/ X H NE-3)DGsG16.8,// 0000490

12 FORIIAT(3X#30H INIIA LL N XCLE PSITIO G1 / 00004900
x 6XollH VrFTFEC ,3G6.8,/ 0000490

x 6X*214 ALER( T DG S38p/8 00004900
x 6X#11N LONCOEGS) *G16.8,/ 00004900
x 6Xs25H VER TCHIE s3016.8,1 00004900
x 6X,25H ROLLEDE) G S16,089/ 00004500
x 6X*13H LAER HEA0GS EG.s/ G68 0000490I ~ ~ ~ 125FRIT6XP11H AODES TRP6.89/.61.6, 0000590

iax FRAT6X#15H OTER( E FI *4'3X016.),/ 0000490
1200 FORIATI X55IPH ISN * O h90EGRE$ 9G~1.s/ VWS REOTT 00004900

130 60MT1X2 0.10F/SC) P3/)S 000050900
x MLAMGI GD.# 0000510

x XZHLNDG) G66/0052
x 6X2HPTIDG) G68/0053
x 6X2HRLSES 068/0054

x M MHAIGDG) sl.#)0055

122 FIMM S RNPS 3(3pG6oo)0056
123 -4IA~ 2HDE 3/3tG68p)0057
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VU5R0UTZINE ANG'EL (AVEL ,ACALF ,ASALF ,ASSL, ALTr 00000010
I RHO) 00000020

C 00000030
C COMiPUTES LEVEL COMPONENTS OF ANGULAR VELOCITY OF VEHICLE 00000040
C DUE TO ITS MIOTION WRT EARTH 00000050

C 00000060
REAL AVELI 3),ACALFASALFASSLsALTbVEVNMENRRP 00000070
REAL 7MPI,RH0(3)p,ESQpRES~pREpTMPZ 00000080

C 00000090
DATA ESQ/6.694317778E-3/ 00000100
DATA RESQ/2.078555712E7/ 00000110
DATA RE/2.0925640E7/ 00000120

C 00000130
Vz:ACALF*AVEL(2) -ASALF*AVELC3) 00000140

VN a ASALFMAVEL(2) *ACALFMAVEL(3) 00000150
c 00000160

TMP1:1.0 / (1.0 - ESQ*ASSL) 00000170
TfhPZ=SQRT(TflPl) 00000180

C 00000190
RP' ALT + RE*TMiF2 0000020c
Rtt ALI' + RESQ*TKP1*ThPZ 00000210

C 00000220
WC -VN/RII 00000230

k.4 VE/RP 00000240
C 00000250

RHOtl) = 0.0 00000260
RijOt ) aACALFWWE + ASALF*N 00000270
211013) C-ASALF16WE 4 AGALF1WH 00000600

RETURH0000029l
LUD 0020300



SUBROUTINE TORCOR(AsRHO*V#DT* 0001
1THGWXV) 00000O

C 00000030
C COMPUTES ANGULAR VELOCITIES TIIeS, OT ANO CORIOLIS CORRECTIONS 00000040
C 00000050

REAL A(3,3),RHO(3),THG(3JWXV(3),THE'3),DT.WEV(3),EAR(3) 00000060
C 00000070DAT wE7a211 -5/ 00000080

DAAC/.22117 00000090
00 I J--1,3 00000100

C 00000110
C CALCULATE EARTH RATE X OTtIN COM9P.) 0000oie0
C 00000130

EARWJ) --A(3,J3*W!*OT 00000140
C 0000050
C CALCULATC COMPRUTATIONAL FRAME WRT INERTIAL FRAMIE RATE X DT(FOR QDICI)00000160

I C EA()00000170
Tk!t)=ERJ RHO(J)NDT 00000180

Cj 00000190
C CALCULATE RATE X UT (FO0R WXV 00000o^oo

C 0000azlo
THEW) = THG(J) *EAR(J) 0000011,"

1 CONINKUE 00000230
C 00000
C CALCULATE CORIOLIS CORRECTIONS (FOR VELOCITY UPDATE) 0'000:50

WXY(1) THa(3)'VE2) - Th(wII00000270
W11 THM(1OV(3) - THE(3)*V(I) 000

WV3~ YHW:)lV(1) - 00000290 OOOV)
RETURN 00000300

END 00000310
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SUBROUTINE AUP(OY*DZjp 00000010
1 MUP) 00000020

C 00000030
C FORM SECOND ORDER UPDATE MATRIX FOR LVWA COMP. 00000040
C TO EARTH FIXED DCII 00000050
c 00000060

REAL DY 00000070
REAL DZ 00000080

tREAL MUP(393) 00000090
C 00000100

MUP(1,1) =1.0 -0.5*(DYNDY,0Z*0Z) 00000110
MUP(291) =DZ 00000120
f1up(1~a -o 00000130
K WtX,31 OY 00000140
Mupf3vl) =-DY 00000150
f1P(2) 1.0 - 0.5* OI*DZ 00000160
tiup(362) 0.5'40yU0 00000170

4MUP(p3l MUP(3,2 00000180
tiUPI3t3) 1.0 - 0.500y~ 0000190
RETURN 00000200
END 00000210
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SUBROUTINE GRAV (AMALT, 000000101SSL*G) 0000090C 00000030C COMPUTES 3 COMPONENTS OF GRAVITY IN COMWIJATIONAL FRAME ~ 00000040C USIN3 USS-72 ELLIPSOIDAL EARTH tfODEL 00000950C 00000060REAL Ai(3i3)#G3hpSSLpALTsC0EF 00000070C 
00000030SSL A~i(3d*Al(391) 
00000090COEF 1.63E-8NALT"AM(381) 00000100y c 
00000110GIl) ;-(32.0877057 + .16939061*SSL 00O000120

7 ,5ZG1E-4*SSL*SSL*t1..-(9.6227Ee8 000001306.09-I - *L*.51EI*ATAT 00000140c 
00000150G(2) a C0EFVAtff3g2) 
000001604'C 
00000170G(3) 3C0&F*Ai1(3*3) 
00000180C 
0000019I0RETURN 
00000200

END 00000110
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SUBROUTINE PMncA,BtC) 'J000O010

c 00000030
C (3X3) X (3X3) = (3X3) ; A*8:C O000004C 00000050REAL At3,3).B(3,3),C(3,3) 0000006000 1 I113 0.6000070Do I J--113 0000OC60c 1 1j) --D.o 00000090DO I K-1t3 0000C(I#J) 4A(I#K)*ijK9J) 000001100

1 CONTINUE *00000120

RETURN 00000130END 00000140
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C 00000010
C 03/10/78 DATE OF CURRENT MODULE 00olo
C 00000030
C THE EVALUkTION MODULE PRINTS TABLES OF NAVIGATION ERRORS AND 00000040
C TRAJECTOqY PARAMETERS. 00000050
C 00000060

SUEROUTINE EVL(TIEN4DFPLAT, LON,ALTiVEUODVTPITCMiROLLYAW, 00000070
x WONDER sNAVLAT ,N AVL0Ndt4AVV,NAVII,NAVPN4AVR ,NAVHD) 00000000

. C 00000090
-FEAt. -ALT 00000100
P7AL DATA(S) 00000110
Rc% OT 00000120

~)~PE'L OVT(3) 00000130
PEAL EA4T(50) 00000140
R:.AL EL.AT(50) 00000150
0 t EL(!'(50I 00000160
9*.-AL EVE.LX(SO01 00000170
lAL EV.E L) 150) 00000180

- ALEiLZ(50) -C-1030-190
;; - - LAT 000001,00
F! T!L LON O.001

. I,:kL NAYLAT 000002c0
'L ilVLON 00000230

-P A i. REAL Ill
pckL fNAvV(3I 00000aso
PvAL PRWTOT 0 0~0

P DEA I (I c 00000270
PtAL T 00000c80

P'ALTEi 00000090o~AL VEL13) -0000

R1rAL >XALTS0i 00000310
PE'4L )(DVTM(50) .0000O

PC UVTL 5;11(O 00000330
9WI. '.'VTZ( 50 00000340

4PE.%L xllfly5o) 01~0005
RE'A 1. WLI(5) 00036~0
AEAL XVEW5U0) .00000370

PCP )WLEY( 53) 0000on-lo
NEAL gVELXI 30) 00000390
PEAL XT(501 00000400

REi IE4101 s0o 00000410
1EAL XV %104 ( 50 0000040
PEAL Xq0'LL50? 00000430
WtAL tJIEA0D50) 00000440
PEtAL EPXTCI4ISO) 00000450
REAL CROLL(501 00000460

C 00000470
ACAL l~il) 00000400
PE- W1Ai 00000"a0
P2A L t4AVH0 00000500
PEAL P1104 001~00.10
JEAL VOLL 000005c0
V!L YMI 00000530
PEII1AL im;0NDER oooo054o
PEAL VDATrA~o 00000550
PeAL W~~.00QSz

* REAL RE 00900570
PEA~. G00000500

C 00000590
ro~t. 4 :043 00000600
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I INEGERINITSW
INTEGER00000610

INTEGER IFILE 0000o620
*INTEGER PFILE 00000630

INTEGER N 00000640
INTEGER OFILE 00000650
INTEGER OUTSW 00000660
INTEGER PPFILE 00000680

EUILEE OnTA 3 T 00000690

EQUIVALENCE (DATA(2), PRNTSW) 00000700
EQUIVALENCE (DATAE3), OUTSW) 00000710
EQUIVALENCE (DATACA), XFILE) 00000720 -

EQUIVALENCE (DATA(S), PRNTO'r) 00000730
C 00000740

EQUIVALENCE (FDATA(1, WE) 000007504~EQUIVALENCE (FDATA(2), RE) OU,000760

EQU1VALENCE (DMTA(3 G)0007

DATA INITSW/O/ 00000800-
DATA IFILE/Q0/ 00000810
DATA V/1 -ooouuaeo

DATA PFIUd/7/e 00000830
DATA PPPILE/12/ 00000840

-c 00 00065n
IF (IENOFGT.0) GO 10 800 00000860
IF IINITSW.EQ,0) GO TO 500 00000870
IF (T.LT.TEVL-.0005) RETURN 00000880

c -00000390

NcJ. 00000910

XT(N=T 0P!)0 02 0
XLAflN h!LATWROTOOG 0000930

*XLOflIN) rL0NORDOG 00000940
XALT( N );ALT 00000950
XVE LX(I)-VE M 1) 00000960
XVIELY(N)VL( 00000970
XVC LZ (INVEL( 3) 00000980
XOVTXI N)I:OVTlI) 00000990
XDVTY(?4)COVTI 231 00001000I .iX0VThINH):0VTI 3'o 00001010
NHEA01 i3I YAWAJOMQ )'g0jMUG 00001020
XPITCH ( N) I'ITCINUPOt00G 00001030
XROLL( H )OLLIOR0T0O 40001040

C 00001050
ELAT(NILAT-HAVLAT ;wPE 00001060
EtI 1 ) a( LON-NAVLON )bREtCOSi LAT) 00001070
EALTMt4)ALT-NAVII 00001000
EVELX(H)VELI1) 'NAVVt1 00001090
fVELY tl)WtELE a)-NAVVI 2 00001100
EVEL?(N):VELI 3)-NA)V(t3 00001110
EHEA600"0TO0 00001120
CPIYCHN)Ct ITCN-NAVP303600M0T000 00001110
tEotL NMttR0LL-t*AVR )36000000G 0014
WI$IE PLOT FILE (MP0P00LE6

W41IE (PPFILE) XT(NIYLAT(tI).XLONINIKXALT~ttI)XVELXINIXVELYIN),00001170
X (VL(~XLAIIXIC(~~~Lt)EA(IEMIIEL(~ 000011110

ifX £VELXIN3,EVELY1iNUEVEUEH),EHEA0U4),GPZTCN;N4),ENOLL(N4 000110

$1c 00001200

W



IF (N.LT.44.5) GO TO 900 00031210

800 CONTItlUE 00001230
C OOO1C40
C OUTPUT AND PRINT CONTROL 0O0125O
C (A TABLE IS PRINTED EVERY 50 CYCLES) 000012!60
C LAST PASS COMES WERE TO PRINT ANY REMAINING DATA 00001270

IFG 000012c0
IIPRNTSW.LT.1.) GOTO 999 00001290

C 00001300
1WRITE (OFILEP1200) 00001 310
WRIVTE (OFILEo1300) 000013z0
WlITE (')FZLEo1320) 00001330

C 00001340
00 810 !=1,H ooooi3so
WRITE (OFILEb1400IXT(I),XLAT(11,XLQ(I)tATI)VELXC),XVELY(Z)o0Q001360
X XVELZCIXHiEA0(I),XPITCN(I),XROLLCI3 00001370

810 C04~TINUE 00001380
C 00001390

WRITE (OFILEt1250) 00001400
IM!TE (OFILE,1300) 00001410
W21ITE ICFILEol330) 000014.^0

C 00001431!
DO WO 1:1,N 00001440
WPITE LOFILE,1400)XT(IIELAT(XPELON(I)EALT(I),EVELXIZ),EVELY(I),00001450

X EVELZ(Z),EHEA(),EPITCNEZ3.oERO1LlI 00001460
820 CONTINUE 00001470

C 00001480
NZ-0000014,90

c 00001500
&C 00001510

900 CONTINUE 00001520
c 00001530

999 CO!4TINUE 00001540
SCVL;T*DT o000150
RETURN 00001se6o

C 00001570
C 0O001sco

1,C EVALUATION MODULE INITIALIZATION 00001590
C 400001600

500 CONTINUE 00001610
REWINDO IFILE 00034W
REUIlID PTILE 000iJ1630

501 PEAD (IFILEsI0001 MKDATMtIX) 00001640
IF (COM4ILE1) S0,2501 00001650

* 5~02 CONTINUE 0016
REWIND %FILE 00001610

503 RtAD WPILE.1000) 2M.POATAIIX) 00001680
IF fEOFlPFILE)) 5%0#503 00001690

910 C0NTINUtr 00001700
AIND PPILE 00001 71

c 00001740

C INITIALIZATION OUrPUr N 10#I~it CONTROL 00001740
C 0000173()

OFILEWXILt 00001.760
II goPIL,1100) 0TpPRNT5WoOUY5Wo0flLEsA9NTdT 00001710

c 00001790
ItIS4a 000174O
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TEVL-T4OT 00001810
2RETURN 00001820

100 FORIIATC5,F2.10) 00001840
C 00001850

1100 FORKMO31 EVALUATION INITIALIZATION4 00001860
X/3Xp8H 0T 93X,016.83X1 SECP 001001870
X/3X,8H PRNTSW s3Xo616.8* 00001080
X/3X984 OUTSW ,3XG16.8t 00001890

LX/3XOH OFILE P115s 00001900
X/3X,8H PR14TOT ,3Xv816.8o//)001'0

C 00001920
1200 FORMAT(N1.36X11H TRAJECTORY) 00001930

C 00001940
1250 FORMAT(1NIo36X,8H NAVIGATON4 ERRORS) 00001950

C 00001960
1300 FORlIAT(2X*SH TIME,3X,8IH LAToSX,814 LON,SX984 ALT,5X, 00001970

X 9H4 VX(EAST)s4X,1OH VY(t4ORTH)o3X,8I VZ(UP)o5X98H4 IEA09$Xo 00001980
x 814 PlTCII.5Xs8H ROLL) 00001990

C 00002000
1320 FORMiAT(8 (SECh2X,8I (OEG).5,Ot (DEG),5Xv84 (FTI, 00002010

x 814 (FPSI,5Xo8H (FPSI,5X8a (FPS),5X98H4 (OEG)oSK, 00002020
x OH4 (DEG)o5X&8H IOEG)t/) 00002030

C 00002040
1330 FORIIAT48H ISEM)MX84 IMT)SXoM tPT)15X,0N (FT)s5Xo 00002050

x 8CH IFPlsISX,6H (FPSlo5X814 (FPS),5X,8N (SECI,SX, 00002060
x 8H4 (SEC)oSXoaH 4SE0)./) 00002070

C 000020,30
1400 FORIAT(F9.3s1XP9(G12.5*lX)) 00002090

rC 00002100
1500 FORtIAT110X4fl5) 00002110
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C FUNCTION GAUSD 00000010
C 00000020
C THIS FUNCTION CALCULATES A GAUSSIAN RANDOM NUMiBER 00000030
C IT IS HACHINE INDEPENDENT AND WILL WORK PROPERLY IF THE SINGLE 00000040
C PRECISION WORD OF THE MACHINE IS MORE THAN 20 SITS LONG 00000050
C 00000060
C 00000070

FUNCTION GAUSS (MEAN PST0) 0000000
REAL MEAN*STD 00000090
DATA 1/0/ 00000100
IF(I.EQ.11 GOTO 10 00000110

IX 3 00000120
I 1 00000130

10 CCNTINUE 00000140
FA =0, 00000150
DO 40 J = 1.12 00000160

lytIX * 10Z9 +110795 00000170
XY : M0D(IYs52'2851 000001800
FY c Iy 00000110
FA tFY 01.907349E-6 *FA OOC0200
IX :IY 00000210

40 CONTINUE 00000220
0GAUSS a MEAN *STO0(FA 6 .) 00000230

RETU14N 00000140
END 0000oulso

C 000DO60
C 000270



00000010

SUBROUTINE 11TXM(MhA,t6, MCI 00000020
REAL'A6 MA(9),M5C9),tlC(9) 0003

REAL*13 VIN(3h*V(3) 00000040

DO 10 1:1,3 00000060
VIN(1):MB(I) 0006

VIN(2)=:t1+I3) 00000070

VIN( 3 1:tlB ( 1+6) 00000080

CALL IITXV (tA*VIN*V) 00000090

tiC(I) TVM1 00000100

MC(I.3) V(2) 00000110
~iC(.6) (3)00000120

10 C(1#T ) VE 00000130
1 EU0 00000140
RETN 00000150

EN
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00000010
SUBROUTINE IITXV(I1,VIIVI 0000o
REAL116 I(9),V(3),tiV(3) 00000030

4 MYIX) z t1()*Vtll # 1(4)*Vt2) * t(?)*V(3) 00000040

tlV(2) =I M()*V(I) * I(S)*V(2) * H(61*V(3) 000(0000

RETURN 00000070
I Do 00000000



SUBROUTINE MxnrMA,HBKAB) 
0002REAL*$ MA(9),ns(g),niAe(9) 
0003CALL IITXV (MB,MA1;),MAB-I), 00000040

CALL MTXV (MB,MA(4),hlAegA)) 00000050
CALL IITXV (t1BfA(7),nAB(7)) 00000060
RETURN 

0007ENO 00000080

X44
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00000010

SUBROUTINE flXV(tVI V2 00000020

REALOS t(9)sV1(3),V213) 00000030

V2(3) Ilt7)*Vltl) * Kt8) V *H)V(3 00000060
RETURN00000070

END0 00000080
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