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ORBIT
. DESCRIPTION

_ ORBIT is the executive control rout1ne for the orblt
‘1ntegrat10n. | S
At the beglnnlng of each arc it 1n1tlallzes requlred

| program constants as well as the variational partials at
epoch, If epoch needs to be reset to a previous time, ORBIT
negates the stepsize, and calls for COWﬁL% integration'back-
.wards to-the desired time.. After backward integration is
completed, ORBIT resets the step51ze to the proper p051t1ve
quantity.

o For each time point for whlch it 15 called ORBIT
performs the following tasks:
_ % - :
e If necessary, calls- subroutlne COWELL to 1ntegrate
' 'the orblt further.
. Calls INTRP to obtain values for the positien,
| - velocity. In the data reduction mode, variational

partials associated with the orbit parameters are
also calculated. | o T S .

®  Converts p051t10n and VCIOC1ty from true equator
::and equinox of reference day to true equator and
equinox of date using subroutine REFCOR.

&
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ORIGINAL PAGE IS POOR_,

NAYE _ orBIT .“{
ENTRY POINT pLRPOSE |
03nIT1 . 70 INITIALIZE
OREIT © 70 RETURN SATELLITE STATE (POSITION f VELOCITY)

AND FRRCE MODCEL FARTINLS AT THL CALLSC TIME (DAY)

CALLING SIOULNCE CALL CFSITI(FCTWSUN,XPIKT)

. EWYMEJL TYFE  CIESCRIFTICA

FCT . DP INPUT = ACCILERATICN £RFKAY (OFEIT AND FORC& MGDEL

{2 .1: : PARTIALS)

'ztn Dp INEUT = SUY SPFAY ULSLC EY SUMNMIL-COWELL INTSGRATOR
€2e351) * : L INTEFECLZICR , :
.PPART cp OLTPUT = CFBIT ANC FOFCY MOCFL PART TAL MATR IX

(&eNTONM3 1)

CCALLING STQLFNCE CLLL CRYIT{CAY)

§ Y
SyvROL  TYRES DEESCRIPTICA

REFLRSNG S5

-

DAY DP TRPUT = DLS1QU0 CUTFJT TIME
SUSROLTINIS LSED CaWILL IATFR _fLEM  CATES _ REFCIR
COMPON ALICKS .' INTELK INITBK IATERP PFIORI XY26UT
- - CTIvE  CELEM xrZ APRARAM CINJUT
INPLT FILSS  NCAE - . '
OUTPLT FrLts FRINTZE T
'GECD’(.N SYSTFNMS CLSCHIPTION

WCLUME 1 = GECLYM LOCUMENMTATICN

'LUROUTIM" cr:171th7..u~.xp:aTn B ARYT 44
CALSY DAY AY4ESCT «XPART (A oM ChY¥X o} )qu""tcu-nliocht;‘SZ| FITI3¢1) I3F3T a5
Q-‘L‘S L T oG s TH T2 S e A% s ASC e CF VY K b £4)aTi¥(a)e Q0T ,.CLES_ JRE1 ac
" PIALET MEULNIPMUCRGSET WGAT 40 o bl  £POY, LOLY, ZPETSS, &3 AT : IRAL &7
FEAL#3 EPSE C o300V 00 sCLE s TNISE oLl oM he #2Co LATAIP ¢ XY ZFNT, ARSI &3
CRGOLF o2 2 LA LT MTY oI RTE .rp(a‘)i;”or(:.y-Zlncr[..(.uL)lC{EC'clo AFSi A%

o VICC2C eI} 2vCL 20 ,2) . o 3Ff31 &r
INT:GTR SEAL pALL A DADSF S 1SRG IR (4 ) - - RGN
LOGICAL TCSi S TolHI TAL sVAESTP MLV Sns JN]TO C I Y T Y BT

SCONMIUNAINTILR ATHOUTING) W THITEE g Chasl o275 7, FLEAT (D)o GMILL), O 2,

.

aRnl 53

QAT 2) 002 JAVANID ) W ADLN (2 oFii _':. v IMIT AL lNLFP\T.T"‘ TGL(2)y ~ 2PHY <4

P-ﬂ))V(E)- T FCZ(Ql."FL"I"(dA)-EF—’ Zlade

oRe! =5
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. S @RIGMAL PAGE I8 pOOR S v
o ASAY(2) +MEATU2) JVARSTFI2) JHLVESK(2) JNECN(21, ACCR{A ), . JIRBI =6
e 2RATCZ) 1St A0 {G) «TORIFT LATCDY dRBLI ST
DML/ TN TEM ZISEYMD o1 FHM & FSL C o0 uut(a:.osetha.zl.xcuvnt25) Jpst - £8
CCOMMON/ZINTTRRZIT UM a82) 22,2} - B 1T SR 12
couugnxprlasl/:Lculnxc.zn.xLLz¢15c1.cctz;.c.n!a).au.sstgl OPBYI €0
COMMONZIYZOLT/XYZU.ND(E 42) oD RGPARE D) : . . JFBA1 £}
COMMUM/CTINU/LATALP JDAYELF (2) WL AYC s CAYSTP(1T7 ) .. © ARBL  EZ-
COPALN/CELT M /L LEMST L6 +2) +ORELLALG 21, IOREYL(EY . _ © 7 JRBL. &3
COBMUNI/XYZ/XY20UMIL6) »I SAT L IFCRCF(2) . B . -+ JPBI €&
COPHON/APAR AN /KK (&) sNSAT +KDUS ) - - JFrB1 ‘€S
COMAIN/CCNILT /HI NOUTLB) KZ CAMK 4 IVAR (1C) , O o JRB! &€
RI TURN . - o .. . JRrAI 6T
INIEY ORBITICAY) ) et e JRBpl  6A
AINITO=I N TAL . _ ' Coe T L JPST 8§
IF{NOTLIAI TALIGE TC & ' S : JRBT 70
o J8sC =0 . - 3PBI M
€ ST STEPSIZT AND INTUGRATICN CEDER ‘ T . oOrRBI 72 '
MC$)=3TEPSZ (1) S : _ o ‘aeBr 73
’ HEZ)=STEPSZ(3) ' ' ’ . ' . DR3I 74
H{ 2)==TEPEZ(2) L _ i . b TS S 1
-HE QY =5TrPEZ(4) ’ ) e s L ' " 3FRAL 76
ICKDERL 1Y =DFILR (L} o _— SR : IRBY 77
ORI R 2} =0RIER(3) : - : : - DFRI 7B
IORJ:R{ 2} =0FJCR (2) . s o - 12-¥ S £
, JORSFR{4)=0FCIR(4) o - h ORB1 EC
AL SQ=AL #%2 . o, , . JRBL B}
0O S0 I=1.5 - , . : . o =110 S -
OS¢ GMI( L ISGHAMHOLYLL } : ' ) . IPBl €3
9 ISAT=D - o - = 11: 3 R T
1P 1=l ' e - ’ ORBI €5
IC 1sp=} ‘ } o S S Jazi e
10 ISAT=ISAT+1 = : - N e o ' - aPay a7
: ISATLI=]SAT—1 - - I Lo ' IFRI €8
C IFCESAT.GT.ASATIGDITURN I : ‘ IEBT - £$
‘€ DETERMING STAFTING LOCATICN CF ARRAYS IF NCEE THEN I SATELLITE IP3al 50
: IFAISATGTa 11D ISF=IDISP+MIL W ISATL: J 4 (HECN(ISATLY }~1 s (2. [SATLL) DFO1 o1
IPT=2+{IS2TL1) w2 . ) Jra3ar  s2
IFCISaT.GTa1IIPTISIPTINZCNC(ISATLL) - - - o _ " opRl1 <3
IF(.NUTLINI TALIGD TO 290 ‘ S - 1.1 G -7
€ INITIALIZC ‘ - Y oRr31 " S5
: MC1,135A1)=0 N B : - 3F31 6
-l 2:1354T)=0 _ e o Do 9RA1 ST
TIMEIPTI=E. €604 2DAYO : . . oo - pmR1 Se
CTIM(IPT+1)=TIN(IOT) o -'_L: .. 7 ap81 g9
BClISATI=C.DC T SRR : T JEBT ic0C
S IFLMSATII AT G To O.DOIBC(IQAT}=-$[.¢ASAT(ISAT)IMSATIISAT) _ aray 101
C D®AG . _ . e S - IR3T 1C2
Bll‘ATJ““C(ISAT)#CC[ISAY) A ‘ . A . JRBT 13
ERCTCISATI=EC(ISAT) ¥CLO(ISAT) SR o . 3RA1 1ac
ARLMLISATISLLTY ' ' 2301 cS
IFCUSATII S 1) oG TaCe DCIAFLM(ISAT ) = ;DATt:sntlt:opncq/usgr(zsnrn IFAL. 1Ce
C SOLiKk QIFLICTIVITIN S : 3pal toy
- CAPGMEISET)I=APLN(TSATI® MISS(1S/T) 3FaL 1cm
CIFNLANCGT S2 1) 4 Q.1 ) SEAL (1SAT ) =6 o e IRBY 1Le
. 10D 1% 1=, T -1 X% R TS
C INTTIALIZE CREBI T ) R o - IFal 111

8.0-367



L o - ORBIT

Lo . ; . - : t. - . . : . . ] ? Page 4 of 8
"~ REPRODUCIBILITY OF THE - - October 1972

- : ﬁﬂiﬁﬂﬂQAL PAGE IS P(Kﬂlﬁ_ﬂ .
XPA?T(I.I-I‘ATJ"’LLMaT{IoISATI - - . . DRAI §12
. 18¢ COMTINUE C R JRBI 113
‘ IF(NION(TSAT)LEC.1)G0TOLSO C P T < | 13 S R XS
. € INITIALIZ: FFRTIaLS . P Ce e e T 3RAI 115
NMGSNIQMITISAT) T T T T pRBY 116
. LO 193 1=1,6 . - R : - | 3 B T
£C 1792 J=2.nN2 : ’ o L. .- JFB3I. 118
17C PART{I 4u.1 54T =309 T S N JRBI 119
26D XPAKR T(I ,1+41 ,I%aT)=1.00 e L N S TP < L= 3 S §-17
18C IFLISAC L0, ISATIGCTRESE T j‘- o 9RBY 121
IF(CAYC LS. LATALPIGETESS) ‘ : ' IFBI 122
C INTEGRATI 3ACKwNARLUS IN TIMZ IF TIMC FCINY SESIRLL PRUCIOLS E°DCH 32RT 123
) T M IPT)==MC(IFT} JFAT 124
CALL COMVELL(DATLZP JXPART(1 41 +1SAT) L FCT(L1,1CISP), IDRE n:sz). 3F31 125

. HITETY «TI0LPT) oSUMTE +1 o IPTL 3 o VARSTF(IS4T)e=1eCosM{1s1SAT}s IRBYI 126
® 1e13AYPPUL LT SATI P12 ISATIACCI 4 ISAT I COLy ISAT JaVCC 1, ISAT ), IR31 127

V{1 15AT)) , _ _ ARAL 128

- CECIS( S a4t ATATP=TIM(IFTI I/ (IPT) . JRET 129
CALL: INTEFR({ S5C1 WH{TI&ET)  ICFC CRUIFTY o 14 BLEMST (1 ISAT ) FCT(1.101S3 )y JRBT 120

e MUYl SAT) SUMEL 1 IRTE)) IRBI 131

CALL ZLEW(Z t-uswtx.ls«Tl.urarLA(t.zch).x..TFue..onerLAtl.ISAT): as=1 332

DO 24) . I=14+6 .- . . JR@I 123
 ORBTELLI +1 8A T =CRIILALL 4 15AT) . T BT " AIRBLI 134

. ELFMINCTLISATISTLIMSTIL JISAT) . ) - ORAT 1325

240 CONTI-GUZ R 7 . JRAI 136
IBAL =T AC +] : - - . * DRSI 137
INITaL=.TRUT, ) ‘ JRAI 138

L€ MAVING FINISHID YACKWAFRD INTEGRATICN, REINITIALIZE TO BEGIM FORWARD Japal 130
€ INTLGRATIJN ~ . JRAL 140
H{IPT)=—-H(1ET) ' o : . 2]31 141
TIMCIPT)=E, CaDa#2ATARR . I - o _ ' JFRAL a2
TMCEPTel =TI M(IOT) ' R E o ' JR31 143
MOIPTI=DYINL(HCIZT) W STIFSZITISATIY ‘ o . . JRBY 14a
FAC=HILIFT}/STIPS2(]SAT) o L - 13- S 93~
IF(rA-.hc-l-Dy)H(IPT+ll'ST‘F‘Z!I$£T+2)*FAC o o JESTI 14¢
IF(12AC JLTLASATIGOTE 1 ‘ RS ‘ - JRBL 147

. DA YI=CA TAZP - , T - 115 Y, ¥
'€ RESLT EPOSH TIML ' : L T . ORBI 149
CALL JﬂTLcchYU-l"DYMﬂnerHH SFSEC) S S JRALI 15¢

GO TG 1 _ ' ' LT IRAT 151

650 CONTINUEZ ' 2R81 152
LCALL CONTLLU DAY XPART(L of o rs:r).Fcrt:.zolsp:.xorrantxprl.nt197). 3R3I 1=3

-]

. TIQCIF?}-EUJCIo].IFTl FoVAFRSTRAILAT 1ol oLD oML ISLT I NEON{ 152T ), JF2T 1Se

. 1sn1.pp(x.1~A11.9(1.rsar:.crtz.lfAT>.C(1.z=:r:.vcct:.xSAr). JRAI 155
o, NWULl.I5aT)) : . - o 391 IS¢
TFCISaT oL TaRSATIINI TAL=IHITE : . T L )

ARBL 157
- 80 T 2z ARBL 158
€ LITEFMING IF INMNIZIGIATICN 1S AT EDEO . IRBT 1595
2C0 CINTI=a.68L4520Y 81 1éen
QINTETDINTL 42T oI5 Tet } _ R . - N&R3d1 161
QINTI=D LTI+ {I T +H(IPT) . : ' PBT 12
O INT G e TN I P T e CRa {NLERCTISAT) 6T o) o ANC L IET 2,57, 9831 163
‘e TIMIPY+1 J2ITALL Cla, LLEMAY o X FAFT (141 «1S/T)a 50T (1, 115D, 3391 1%a
- IFRIIRCIOT) (it UIOT) aTINM(TIFTI o TUMCI 41451} JeVEALSTD L ISLT }, . I3l 1e5

e

[ 3

3.40"’1(101 -.-T"ol\-QN(I:tAT}'ISH .Fl—(lclarxT}.F‘(lclotTloCC(lgISAT). JR3LD tce

C(l-l‘%TJ.VCC(‘.I"&TI-VC{IoISIT)l IRBL 167
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. € COMPLTI INTEGRATICN TEMI IN FRACTICAS GF STEPSIZIS FROM INTEGRA TOX DR8B! 1£8
- € TIAL ' , : - IABL 165
i 22 SFCIS(2.L8D4%LAY=-TIVIIPTIY/HIIET) . oRraT 17C
CALL INIKPLSECY BHEIIPYT) JICEDLF{IFTY 1, kDAFT(I.l-JJAT)oFCT(I.IuISPI.JFa! 11

. » MU ol SAT) 45LYI1L 41 41PT1)) i . JRAY 172
T 25C IF(NVSHIISATI W LT.2)5C TC 300 . e ‘apPa1 173
EZC1=( 3,640 A AY=TIVM(IPTH+LI)IZHC(IFT41) - JRIT 174

CALL INTRPU LT MUIFT+1 ) o IBRLER(TET +1 o NCGHITISAT I=1, 3RB1 175

e FPART(L 42 I3AT) WFCTIL W ICISFHMIL4ISAT) 1 aM(2, ISAT ), ' .- OoPQI 176

ELUMIL 21 IPTI41)) S T L .. 3JIRAT 177

238 IF(TORIFTISC TC 70C : ‘ : BRI 178

€ CORFECT QIATIT FROM TRUS OF FiUFERSNCE TD TEUD OF TATE - . . 9a&BU 17%
CALL RLFCOI(IAY 4uFALSE, XPART(1 21,154T)) A r LEY SR T1-

CALL REFCOR(IAY saFALSI. «XPART (4 414 ISAT) ) R ORBL 16!

€ STOFE O3I43IT I~ CIVMMEN . S oo JFBT 182
75C CO B83) 1=1,€ : i} _ _ JROL 123
BUO PYZEND(1,1SAT)=XPART(141 ,1SAT) _ ' S D JFAT 184
. IFLASOUR(1SA T} JLC.GIGRTOLG o o R oPN1 135
€ STORE DRAG PARTIALS IN CONECK S o . JRBI 1Ee&

: DO 527 I=1.¢& o ‘ ' " ARBT 187
500 LRGPn1(I-ISATJ'XPAFT(luB'ISAT) L ) _ . " DR3T 1e8

63 TO 1¢ : - . N : JFBY 1e9

150

- END . : o : ORBI
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NAMNE

. PARPOSE

€ CUNVERT

C
-

.F

c

CALLING SEGQUENCE

“svapoL  1YrE

RAC cp
DI
w1

s  op
R |

SUBROUTINES LEID

COMMON BLIOCKS

INPLTY FILES

OUTRPUT FILE S

.

OUTRAD

CCNVERTS INPUT I A RADIANS TC EJITHLR DESEECS,
SECONDS

MIMNUTES ANC SECONGS DR HOUKS. MINUTES Al

CALL CUTHAC(FAD I ¢IMeS5 4K}

OESCRIFTILCN

IANPUT = ANGLI TO EE COCNVERTED IN FADTIANS

CLTPUT ~ SIGKIC CECRILS CF HOURS

CUTFUT = UhSIGhéC FINUTES CF ARC OR T Jug

OLTPUT = UNSIGANEIL SECCNLS DF ARC OR T Qu:

INPLY ~ SWITCH FCR CJTPUT sas .
K=] CUTPUT WILL HZ N TIVE UNMITS
K=2 CUTPUT ¥wILL 30 IN ARC UNITS

NONE

NONT

. NCNE

NONE

SUGROUTINE OUTRAD(RAD s THIN .S K)
BEAL®E RAD . So7eCIANLSMIN

TO CICINWAL DTGELES

AADIFNTRAD MET 25577950

I¥ OLTPUT 1 £ TN aF

IN HCURS, CIVIOE EY 1S -

. IF{R.Z02) FAT I ANSFADIwN 1S .0D
ZATEACT HJUFS aF TZG3ICVS

In=Faldl AN
h=1H
CLXTFACT MINLTES

" EMINS(TADIAN-H) #50.00 ..

R [P YY
EXTRACT .ZCNL.S

EXENIN~1 M) $£C. 020

PE TL~N
=MD

LT
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NAME | o . PCERD . ' |

PurPCES TO READP FCE FORMAT LATA ' .Z' o “'i' T\w

LALLING SEQUERZIZE  CALL PCERC

.. SUWBRCUTINES USEL , RANC W3 YMDAY  TCIF -
. : . - e L.
COMMECN BLOZKS. APARAN CGEQS CONSTS . CTIME. INTBLIC , 4.
e PREBLK SIGLLEK . ’ .

. INPUT FILYS (X4 ¥ i _
QUTELTY FI L€ NCAE | .
nzss:ences 'GECOYN SYSTEVS CESCFIPTION' — APPENCIX C
: C VOLUME 3 = GECRYN LOCUMENT AT ION :

. - ]

SUULUULTINE BCERD - : S .~ ogEe 22
IMPLIZI T Rt AL*E (A~H,C~2) . . 2eER 23

i+ LDGITAL AL OFSATVHFCHAFRIERC ) J PCER 2a
LOGIZAL MUFATL ' 203 2s
INTT G c-a CLLL yCHANT L-NV‘AacVTYFE.PTETYP.!PTYF“nISTNO.ISATQD,ITYﬂ'QC e 26

B LD S PoEP 27
S AL T‘\l’F tEYGATL P gAY e AU LS rmraT PPy in
COMMGHACG: NS/] SnTID-!””'DR(°51l-hPﬁ.-NSIG-NCULL-SIuCHG(SOI-. PCEZrR 209
o | INTYFI(SC) JISTRO(SS) WCULLAC2 ,10G) .- *CTh (¢
COMMIAN/CERSISALFL JI-T*CPT L2 R 321 : o “BCEF
COMMON/CTI Mo /T ATELD W AYFF sD LY L C2YST PsEREYINT (15) 2CEN 32
COMMIN/INT WP/ RTOKI {53 JKNGRATY JINTORZ(78) 2CER 23
COMMON/FRUTZLK/L AY WCS51 JCE32.51G1 SIG24SRFMNLX . ISTAMTYPE ,NVYTAS, PCIR 34
‘. ISATRO WPED TYP W CHAMSL s VHFCHE, FED FREQ,2TICND . acLP 2
COMAONZ SEGHLK/SIGETC (30 ) WSGRENT {IL ), IC2S, [ETAPZLI) ' PCEP 36
AL TIMI{CAY) STOIF (G 3L AYI/2 5404 . . . .  PCER 37

IF(IN3S.LLe ) ICES=2¢C

.3¢zR 28
€ INITIALIZT

Je .. peER 29

ALMBTR=C FCER 40
NouAT__.rAqu. ‘ . , pPCEe 4y

T 18A= S e R ‘ S PCSR 43
’15A1u0=1 ol T e ST . eCTR 44

AMZA 5= ICIR 45
Prltvisc DCTR ag
CHAN.L=C DEIR &7

VYRS M= WF LT, ’agoR &8

PR%PXO=.F2L ... S . seIn a9
SRFNLX=CLGOC S o . o PCZF =
ORsZ=t.clc : , o 3 ot o | 3CER S1
€ hiAL 605 KVATIJAS i R PCIR €
I R Y S TR TR :oufi~l IADE2CL) KMTYPL, IYMD, IF,STC. N1, SIC] agIr o«
% R TINRETTE R T . ~ 3CTR sS4
IFCIYY. oL To () GC TO 200 - sgre =
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. IF(MTYPELL1 .1 5. CR, MTYET,G6T.26) GC TC 15 ‘ PCER €6

€ CONVERT TINE TO £+l LAYS FRCM JAN 00 CF REFURENCU YEAR . SCEP 57
DAY=YVDAY(1 YMQ IHN,(SEC) : R - - DBCER £8
CAVEDAY4AL TIM Z(OAY) o T B pCEP  £6
CIF(OAYL LT TATALP) GC TC 1€ o PGER €0

‘ IF(CAY.GT.D AYSTP) GC TG 24C T B 15 T 3
- BFCSISl eLLeCoii G} SIGI=SIGETSINTYPE} - oL T PCIR €2
g « IFINSIG.LCe C) GG YO so ) - o acze €3
NN1=0 Tt T . Tt DEEP €A

< CHLCK FOi. S1GVA CHANGES oo e s PCER €5
CO 20 1=1.MS15% S R -t . 2CER E8
IFCISTNELI) 45 0. Co ANG . li*YPc(I)-EC.F-YFr) Nh1=] ) . PCERP €7

20 CONTINUT ] . T S i 1]
IF(HNI . GT.5) S1G1=SIGCHGIAND) ’ , St " PCER &S

S5C IFCATYPC LT Z2iaANY MTYPE,GT,17) SICI=SIGle]00~2 ‘ _ 2¢er 7¢

' TFEUTYR S .50.22) SIGI=51Gl8l.0C=6 ) : s ePCER 71
100 IS(MIYPEI,L-.22) GC TC 119 . ol S - PCER 72

.. 08£1=05 81 e 27 _ B I ' 2CER 73

: SIG1=51G1 2% o . A . PCER 7&
T110 KUMOLAR=AUNLTS #] : , S 2¢zk 75
IF(NCLLL.LIWC) GC TC 26C - . - . 3CFP T¢

GO 249 I=1.nCLLL : _ - : BPCER 77
IF(MUAEER=CLLLE1 +17) 24C,.230,220 : - 2CER 78

220 IF(NLECCF-o--CLLL{z.I)l GO TC 2&Q B . . PCER 79
239 SiGl=.cCC ' AR - - PCIZFE  EC
249 CONTIMUSR F . BCEP £}
26C FLCRO=ASCAT ¢} : - B ICFR  E2

€ STINZ COSLRVATICNE _ : ] pree g1
CALL SENC 4R : - T - ' 3CEP g4

GO TO 1¢ . - : : e - 2CER 85

€ STDARZ LuST CBSIRVATI.CA AS ZLRD ) ' o R _PCEP €&
T2 Miwr =0 N : . I ' : : o 3CIP  E7
RILCHO~<EC NI +] ‘ o T L . T pPCEP  gea

CALL <# AL WP _ S . © 2CzE  ag

PRINT 2CCCHUMBZR ,IDBS o . . ' . 5 ’ 2¢=p  §¢
OANSTR=(AY ’ . o ’ : o 7 . L ,,".. . L PCEP St

FE TURN " - ’ : g o 'DCEP - g2

10{'0 FUFN-‘T(1!.12115l!atcaoﬁt:ZQll.‘.!E:C-‘, . . 9C.‘-_"- 53
2000 FORVATIIHG/ /31X 416+ CSSIRVATIGNS SiLECTED FACH MESTIR PCE DATA '.5Cop e
- MTAPE NUMELR',13) i ) : . BCER 65

END ‘ EA o DR . 56

$ :
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. - . LI
NAME POEN
ENTRY POIHNT PURPOSE .
PDEN2 INITIALIZATIGN ; )
PDEN . " 7C PRINT AGJUSTED SURFACE CENSITICS
. L .

" CALLING S ccu-uc“ CALL ﬂothztsccuTR.AREL.DEN.AaJnLN.Apsxc.suux. L&
: . DENCON2S£VS1G) '

- SwwSbL TYPE  DCSCRIPTICA

"ECENTR DP INPULT

- THE LATITUCL ANC LCNGITUZE OF ThE ADJUSTLE
t2+2) n SURFACZ CENSITY BLECKS ;
AREA " DP  INPUT = SURFACE DERSITY SUE-ELOCK -ARSAS
f4.1) _ . 7 '
ceN TP INFUT = SURFACE CENSLITY VALUES - - .
€17 . ) ’ ’
. ADJOTH P INPUT € CUTPUT =~ FCJUSTED SURFACE DENSITY VA.UES
T : '
sPSIG TP  INPUT = AFRIOR! SIGMES FOR ADJUSTIC OENSITIES
(1
g1 oe INPUT = NCRNAL MATEIX
€1 ' : . -
" CENCON DP INPUT = MATFIX OF CCNSTRAINT EQUATION
(NCCNST, 1) _
EAVEIG CP. SCRATCH : S S
“uy : ] : .
" CALLING SiOULNCE CALL FUENCICUTER] . )
SYWEBOL  TYPE  DLSCRIFTICN : .
© JEGINR ] IAFUT = curzn ITEFAT!CH
_SUAFOLTINIS LELD  NCAE ' - . e
COMNON DLOCKS = CPAFAM TPEELK i
INPUT FILIZS NONE
. ' X -‘ R . . . ‘. . e .
ODUTPYT FILES ° 10UT = FFINTER . S s _ :

CUBRDUTING FODNZ (ECENTR GARE A DL EDJILENLAPS TGaSUM L, NiNCONCSAVSIG) PUIN &5

-

-

~-
,

8.0-377 . -
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o : ‘ REPRODUCIBIL]TY OF THE _
- 07 S ORIGRJALPAGEISPOOR \

MELICT T FLAL*B(A=H.0=2) - - e ' PCIN  £6

" LDGICAL CW¥PGPR ’ ' " ' 2CEN ST
DIMINSICH LC’hTP(g».I.AFFA(L.l)'E[h(l)-ALJL'N(!).AQSIG(I).Suﬂltll PLIN SE
OIMINSICN DLHCANIACCORST +13 +SAVSIG(1 ) s THNES (6} 2CiN 59
COMMIN/CPER L A/NSTA JNMAST , Msrrsr.hrly.wﬂ[;s.nepcz.nspcz.NGDcou. SpiM 6%
- M S ST JC MPGPi LI L d LT FZ o NEUN JMALLOK G NT ILST «NTIDA N, INMISA, 30&"\!. €1

. NCJOHETY shDTCh S : S . POEIN 20

s COMMINZIPTELK/INTP.ICUT JITAPIS(1C) L S PN 63
CINDXENUC TRENCI Ya(I=2 =1 *(I=1))/2 Lo T e BREN &4

C NGCN2=NABLOK=NCCONST N SR TT . OSDEN_s€5
CENDSUIY} =1 ' o T T s Lt ppENT €6
INLS( 23 =nCDR2 _ . L " POEN €7

- IMUSC 3) =hADLCKe _ ST e e DN €3
CINDS( &) TRIEN o ST e PRENT €9
Luc2 | ' SR T spIN 7C
IF(NDINGTe MBLGK) LM=a : S e o s PREN T

RE TU2N . I e SEEN T2
ENTSY POUN(IOLTIRY - - S - . POEN. 73
12=NDIM=3 3¢ YA ST-NAGLCKs NCONST - o B S ApEN T

DO 3CJ I=1.MBLEK _ . : o8 o ' SLEN 7S
12=12+1 - o POIN 75
IFEMOIL 14450, 00, 1) WRTTECICUT +16GC) ICITEF : _ : C9BIN 77
IFQMUD(T ¢5) et Celd WRITELICUT 4104 2) ' C © . eCEN 78
DEC=BCINTR(S41) o o SPEN 79

s lEP—ﬂ“s ' - ‘ . : " 9DEIN  BC
=T "G—I&Pl=6G.C“0 L C _ 3PN 81

IMF= 5D ' * P : 3DEN Bz

P S0 [ MF) 442,20 L ’ ' - _3PEN 83
DUG=RILATR{Z41) - : ’ PDEN 84

. ICL=D=G . o - St 2DIN 85
SL=(D:G-TCL}$5G40LO o ‘ e PDEN &6
IML=SL - o N ' POEN ET

ELE{ SL-IML) #65.D0 ’ ' . : - PpEN BB

€ SUM SUE~-BLOCK ~FLAS AKC CCYPUTYE. ACJUSTIL SIGMES .. PLIN  E9
, ASLMZAREAL] oI ) +AREA(Z oI J+AFZAI3 G I) ¢ AREA G I ) S POIN 90
IF {1 +GT.NZOK2) GG TO S50 R . T“_‘ _ DpEN 6t
IR=INDXRG(T 22 +12 . ' e - SLON &2
ADJSIG=CSCRT{SUMI(IL)) . e L >pIN 53
S£%S15(1)-5CJS1G _ L e T e ODIN sS4
6D To 1€C . c _3D3N &5
§0 Su¥=U.LCe S e L spEN sk
- ELwSG2=(, T o T POIN <7
_ Ei=l=-NICN2 ’ R L L . o 2DEN ga
0D 60 L=l V.2 - L O -_ N s o . SLIN S§9

. Ji=110sSL) o L ST T e CIPSN 150
- J2=IMOS(LY ) . - s K I . o " "PLIN 31CY
S ED €% Jzi1,32 o - I N PCIN 1c2
POCOASITNCUR(IL o ) >CEN ECT
SLN=SLAHPLIDA SALJDIN( ) T DLEN 164
CIFCLLGTLI) GO TU & S ApIN 105

- CLKSS2= ELMEGZ+{PLCDAPSAVSIGT J) ) 592 S lLe . PREN 1Cck
6C CONKTINUSE ' e - X . ',_:DEN 1¢7

C ADJS1G=L SGF 1L ELM3A2)
CAIITHE I =SLm -
L€ PRINT GiINSITISS :
16C WS ITTCICLT, IUQIII-ICP-!”F’SpoI'L-IVLuuL-IQUb Latat 1),

S0IN 1op
CPrIN 19
PEEN 110
SRSM 1351
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o Y K- o UCLSILITY OF THE .
T a - o ) . . .
L -7 ORIGINAL PAGE IS POOR, | _
o ADDEN(I) APSIGIT} JADISIG ‘ 0 apan 112
. Fe 1Lesy - o |  anen 115
300C FORMATIIHI Z40X4BHSURFACT PIRSITIES ADJUSTEC FOR DUTFR ITEIATION, D0IN 114
e l27 SOXWISHCENT R CF SLOCKGIEX oSHPL UK 1SN SHVELUT ¢ 24X, BOEN 115
. SHEIGMAZZ2Y X439HGTCNIRTALIC LATITISY CAST LONCGITUS s AKX IBEN 116
‘- QHAFEE s T X tHAFRICAL v TX o AIFATC JUSTIL o 7X 8 H2-El- JOF T4 &Xe BHADJUSTEIZPDEN 117
. PIXEHBLOCK S2(6 X I3HUTG M SECRMO) X o 7HIKMER 2 ), BPIN .18
. B{OX JSHERG /Y 42) ) 4IXNGhIKG/ M3z} ) it 119
1%c) FORMAT(I1Z xa15 o?ltZ(l?ol3‘F7¢3)‘-€,p$1‘.f}.lx'1p(c15.6‘ 1Xe 2032 o3) pPrEN 12°
3072 FORMAT(IX) ) . oo B . ‘ o 3[5“@32:
ENC o - R S " ®PBEN 122
+ L[] - -_ -
- v . .
' ) T .
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FINITIALTZATICN
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CARERS ANO _ A
COMFPUTE o
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pezIT -
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 PURFOSE
CALLING S:OUSNCE
SUDROUTINES USED
COMNON BLOZRS
INPUT FILES

DUTPLY FILE

¢

SUBROUTINE FOEN]
TMFLISI T RIAL*&(A=H +C=2)
RLEL DLAT ..U LOMNC
INTATS 42 NLATALON ‘

CORAIN/ SEFS LE/SLATIGT5) oSLORISETES ) JCLAT(6TS 1y CLcutersa.ncv(6?5).

FLTUEN

3

PDEN1

1R
16

1y
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POEN] R
TO0 PAINT INPUT SURFACE DENSITIES _
CALL FCEMI
HONE B e s e
. ' . . C : . &
SRFRLK TPEELK ) ' :
HCNE .
10UT = ERINTEF ' S o W c
P B . ..
‘ . SCLN
IDSEN
ThLAP31G SETN
20M

sreN

. . APSIG{ETS) JHLAT(LTS) yALCN({S7S) o+ 158L0OK ALEN

COPMINZ TR ELKZINTFE S ICUT o ITAFES (1) . PDEN

NLINZ S=C : PCIN

IvEN2=g ncsu

0 19s F=1+2 ~po

U P99 §i=ieh30LCK . ~3LN

IFCAPSIG(I) L Tala) GE TC (160 +2€C) K : PCEN

- TIF(Ke<0.2150 TN 10¢ . - . : SDEN

2¢C ALIHNTSTALINTIG+] POEN

S T UHSTE NS Mi S +85).E8.11 WAITE (1CUTA1CCE) 3Cz=N

CEFLMOL{ AL I Ss5) o Qe JWFITE(I0UT 41363) ’ anEN

IDEM1=10IN2 41 POFN

IOLN2=IDL RI+HLAT(L) ¢RLCALT ) =1 SDEN

. 1GP=IL7 10D PDEN

S IEL=SLON D) : " PCEN

€o={ SLAT(L1I~-ITP)450.00 ool - ) ancN

SL={SLON [)=ITL) #»6C. 00 ' ’ o T IDEN

1rp=£p S o > _ : - PDIN

T IML=EEL . L N ' PRI . 3DEM

&P =( SE-IMP) 150,00 . S s s - pBEN

T SLE(SL-1IML) 162,00 ArEN

ERZNLAT(TISTLAT(D) 508N

L EEENLIN{I)TLLCK(D) 0eN

BSSSLATII I-DHMeC, S0 , . L , opPEN

Ew=SLIN(1)~2I 80,50 Lo . . sgoM
EN=8 S+ n I ' L ospaEN

TBEFEOReTE : ’ 20EN

IF (K. ‘0. 11frf1c(rrur.lcrxl'-;n1.sr M2 ICPs IMFSP. JI Ly J¥LS. 3CON

. LLAT(II-)LFN(I).NLLc(IJ.hL”h(l\.::h(Il-ﬁp‘lG(ll.nN-US-BF.Ew TBLIN

T IR LI 2) R T LICUT L L) I L W 1D r._—.xrr-,up.sn. TUL e ML, S0, E Yol )

o JLATLIFWLLONII) ohEAT LI o ALGAIT) s DL Rl 1) ENe 340054 OW 3CN

19¢ CONTI MU - ’ . 200N
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20T 55

160C FORMAT(IHI 453X ,.27THSURFACE “'NSITY TLGCKS USETY ’ ) BLCEIN %26
. ITXZ2HIUNTIR CF MASTIR BLDOCK +7X2I1BHS1ZE OF INCEEMENTS. PLEN  £7
. IXPSHELMIT R OF 4B X 21 SHSUPFAC CEMNAITY ’ o 2NzZH  €E
e  EXWZIHFASTLRE HLOCK BCUNLAFILSY S B0IN &6
. I X 2SHOLDCINTRIC LATITURD £ 25T LCMGITUCE 93X, IHLAT, €Xe 3FCONs  2D5N 66
- SXel CHIMCRLMINTS s TX oSHVALUT s S Xa3HS IGMACOXK s 12HIOETH  SOUT He 20N 61
e IXWAPLASTHIXKAHWISTS : 3CEN €2
® . AXKGCHOLICKE X a2(1X+36HDIG NN SFCONLS EX)s ZT1ZX43FELGrEX DY PhIN €2
. 2XaIPLLT 32 K3 SHLON s IX 32 (SX oFH(KG/ ME 82 1) 44 (3% ¢ THLT Gy 1X ) ) 3CFN < Ea
- 1€H1 FCF"AT(CX!I-le TC.Iﬁ.E("x-213.FT.J.IX}.c(rC.gnlx].lx.cls.lp :1B46:20L N £S8
) - %122 024F 7e 1} 20 [ 33
102 FORMATI2X sIS+5H TCelG o2 (3X s2134FTe302 XIQE(F302D IX ) 1% 21541PF 18 45,205 &~
. e 2X431 CHLNSD JUSTLD «2PGF7e1) ) . arsN &8
1803 FCRAAT(1X) ) S _ . BLEN 6%
END T B SR s PREN TG

. - - . . - "-.'
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.+ PLHOUT

 DESCRIPTION .
‘Subroutine PLHOUT converts an input Earth-fixed , &,
"Carte51an station position and its associated Cartesian

' covariance matrix to the spherical geodetic coordinate

system.
The order of coﬁbutation is: .
. Compute the spheroid height, h, u51ng an
iterative procedure.
® Compute the geodetic 1at1tude $, and the
east longitude A. _ ‘
- Compute the partial derivatives of ¢, A, and
| "h with respect to the rectangular coordinates.
@ Invoke subrcutlne VCONV to convert the 1nput

covarlance matrlx.

-
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REPRODUCﬂﬂL oo - 7 - October 1972
) IS P[Kn% T A
NEME " PLHOUT )
- PURPOSE 1) TQ CO¥FUTE GFCCETIC FHl. LPMECA. H FROM
_ : .. GEOCEMTEIC Xe Y. Z
- ) 2). 10 CCHMFUTE FAFTIAL CERIVATIVES OF GEDCET IC
..  COCRGINATES wiTh FUSPECT TO CEUCENTRIC
. COCRDINATES _ _ -
" CALLING SEDUCAZE CALL PLHCUT(STAP,XY251GaPLHSICeFHI,LAMEDA, H)
EYNBOL  TYPD  CZSCRIFTICN A A ‘
EP op TINPUT = GICIVRTRIC Xo¥o2Z ' .
€2)- : : -
. AYZSIS E INPLT = SIGMAS CN Xo¥a2 - S : "
€2,y . . . .
. 4
PLHEIS. R CLTFUT = SIGWAS CN PHI. LAMECA + H
(23} ‘ ' :
PHL Dp OLTFUT ~ GEOCETIC LATITUGE
$ . .
LAMTS, ©P CUTFUT = GLOLETIC EAST LONGITUC
" A OLTFUT = GUOCITIC BT IGHT
SUSPCLIINZIE LSIC TAGCTA VCCAV - _
COMON ELICKS INTGLK B L
INPLTY FILZS N o et .
QUTBLT FILT € NCAE
RE*IRINIES ‘GLCL YN SYSTiIVMS DESCRIPTICNS
E VOLUME 1 =~ GEGCYN COCUMENT AT ICN
T SUBRDUTINE FLHCUT(STAP (XYZLTG2ELFSTICeEHI,LAMECALH) ' " BLHD 42
DINMINSICN #UMEIG(343) sXYZSIG(3+3)4PERTLIZ, )  PLMO a3
-, &t ‘[_4'2 PRI LAMED2 g 3TRFHT 1 2T aH o XYS 0T o b :O-LSCI-TS.HE,YSQSP. DATC TH« 2L HN 44
[] . AT ST1AD( ) |SPCC|CC|\H1‘-TXY5C . . . - OLMHG 45
cowed u/ln1°L<xu1(Fz.A_.Atsctzx.rLAr.crtxnaa S .. PLHO &6
REAL®S FLAT . . g v ’ ' SLHO a7
TDATA ZulTAsWGL/ . L TBLHY  ae
€ CALCLEAT ~ CCAITANTS R T e S BLMI  ac
l'.$.0=FLo'.'l K] . .‘. o o LMD e
COL={1 4 Cl%my SC) #22 T T ek ey
S :sn-z. C-.56: 3Ln ez
T=r e pt 3 _ o _ S BLHY o
EYSOTITLl01 ) s el STARL2) 402 | ' S IMHI ca
"€ ITIRATIVY DwuC:IUSE F QI HILGAHT ' LMD  Es

8.0-384 . %
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. S * e ’
€D 16 J=1.2% oL s T T e T LK 56
Z1=STAP(3)+ T ' S S - PLHD €7
HBLEC SR TCAYSO+ZT#22) o T e e e S ] &+ -1
. EINPHI=ZT/H1 _ L . T L LMD S5
EECEP=L SQ¥SINOHI ‘ T o S 1 S T
H2= &-/L‘OnTtlquO-;SCSP#SIh?HII ' o R aLHO €l
Ti=H2e:508P ' . Sl e oLHN &2
S IF{GAIS(TI~T1.LT.CULTAY GO TC 2C L el e PUHD €3
.10 =11 : . ' ‘ 3 o ILHY €A
€ MLIGHT T : .- Tt BLmHD €5
20 hEHl-HE ' Ceale T Tl T T el BHT EE
€ GEOCETIC LA TITUTE . : s . PLHD €7
FTaYE€3=05SCi TL XY SQ) : L S . SLHDO €2
PHI=JATANZ{ ZT +<TXYS5C) S T ) T . dLHD €9
€ “AST LCHGITLL: ) ' X : 1 % - I -
. LANEDA=DARC THISTAP(2) STAPIL)) ' : T To B 5 |
£ CALCLLATL CCAETANMTS “OR FARTIALS ! . e PLHD 72
ZEQ=STAFEL 3) #%2 . ‘ - S .BLKHO 73
P SO=SINPI] ¥=2 - o S . Mg T4
. easerIsLSCr T( 1 LNHu—5FSC) - : T PLHY 715
CONCHI=FSE)] A (= SCl+s22XYSQ+Z50) $FTXYSC) T . PLH) 76
CORM=1, cur-.SOvcssa . : KO 77
* CUNHZSUN 3 SOFT (CCRA) ' - BLMI 7%
. CCNM=-~‘G:"*FCCI#q!thIBCCSPH[/ECrH—STAP(Jlﬂcefphll’PSO SLHY 79
C PARTTALS OF P+l wWlTH FTEPECT TS XY s 2 2LHD [
PARTLLL o1 )1=~S1AF (1} »5TEFL3) »CONFF] , PLed
PARTLEIZ +1)=~STAF(Z) 3STAP(3) #CIhLFr] BRI S LMY ce
_ PARTLE3 1 )= XYSCHCTNAH] - : o ' ' ILHO  E3
€ PARTILLS OF Le4UD2 wlTH FESFICT TO XaYe2Z ' : o e PLHO 8a
‘ PLATLIL 22)==5TAF(2) /XY5Q ' - , : - ®LHY  ES
PARTLL2,2)=ST2P(11/XYS0 : L : . sLwo  es
PARTLI321={, . ) C L. . . ®SLRO EY
€ PARTIALS 2% H WITH RLSPECT TO X+YeZ , POV 2LHO  e2
; © PERTLLIL #3}SCONH#OLRETLL 41) ' I L T B T
PARTLEZ »3)=CORMERAR TLI2 511 ‘ : ‘ T suMo sn
PARTLIZ «3)=CUNRRPRTTLII 4210 +1 «GCO/SIRPR] _ L 3LMa st
£ CONAVERT SIGNAS [N XaY.Z TC SIGMAS CAh PH1. LAMECEs H : - PLHO §2
CALL VCCONV( XYZSIG.FLHSLIGPLATL) ST e T aLHD 63
RE TuRH ) St T PLHOD  S4
R .
. - . .
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4

ant . 7] enwcuate
. ALCULATE e PARTIALS OF I

CONSTANTS o "] WETH REsPEeT

Ncomy 4‘
 CONMVERT '
SIGMAS o

rRYZ2 TO
SAn

CALCULATE : -
GEODETLC ‘ , ( o )
LATITODE , I RETURN _

RMD ENST '
LOMG'LTUDE

LTTERATE

X0 CALLVLATE
HELGHT

CaLcvLnrc .

CONSTANTS o

- For Bt -
PARTZALS

CALCULATE
PARTIALS ¢F ¢

WITH REsPeeY
- ID KX

- CALCULATE | I DU

- IPARYIALS ¢f D : o T

| WITY REspeer
To XyZ

&
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- - & e
» . :
= I’
NAME . POLE ' .
FURPOSE YO SELECT FROM A TABLE FOR A SIVEN INPUT DATE THE

. COORDINATES OF THE TRUE ©0LE T

© CALLING SEQUENCE. CALL POLE(XP.YP,DAY)

. SYMBOL TYPE  DESCRIPTION o . fwfr_;' :.f;f-'fwir.a:{?_grji-'Ef'
xp | P L OUTPUT « X COORDINATE OF THE POLE DR ‘
: fé " pP . QUTPUT ~ ¥ CDORDINATE OF THE POLE .
- DAY ne INPUT = TIME IN DAYS FROY JAN 0.C OF THE REFERENCE
' ' YEAR FOR THE ARC
" §uUBROUT INES USED YT R o . .
| COMMON BLOCKS NONE o
INPUT FILES NONE
cuUTPUT EILES NOMNE : ' ) o
REFERENCES | SGEDDYN SYSTEMS DESCRIPTION?!

. .
VGLUMC 1 -~ GECCYN DDIUMINTATIOCMY.

SURROUT INE PCLE(XP.YP,DAY} ' : ' POLE 31
DOUEBLE PRECISINN XP.YP.CAY.0.DJULOFIRST,NLAST POLF 32
OIMENSION X(EBT1Y(6B87)+X101171,X2(189) .X3(181), x4(2c91.vlt117). POLF 33
. Y2(182),Y3{181).Ya (209) : BOLF. 3a

EQUIVALENCE (X10I0eX O 1)) {YI1),¥01)) o0 X2U13ux{218Y) {¥v2(1)¥{210)POCLT 25
- o {X3{1I.X( 228 14 LY3M1)4Y(2981)4{Xa{1} X479} ) {YA(1),.,Y(472)) POLF 36

€ FIRST PGINT IS CON 17 SEPT 1957, JULIAN DATE 2a34099,.5 POLF 37
€ POSITICNS ARS RELATIVE TO THE MEAN POLE 0F 1903 3.5 _ POLE 38
€ THE INCREMENT EETWEEN PDINTS IS 10 DAYS : . POLF 39

DATA X1/ ' ‘ - POLE a0

10.340-0-296.0.24890.19?'0.151.C.lo.':ht.-:!d?.--‘15--.’.‘8‘5.--140.-—-!7" pth‘ ﬂ'l
Xme208:s=al203=a2271=e 222402321 =2 228422124 =21934=4166s=e130,=5108,P0LF 42
Kol Tl a=a2364Ce 00240082 ,0:0029 001194 41533 0.138,0,21G40e235+04273 0005 42
V XKOoa 200 el a2 27e0a29 24 Ca3T734¢Ce 3191404 40.3'C-339‘0.360100323030291 2o a23% LPULYT [. -
KOsl ARG 0 el 334 CadtCe el 2l 4= ol 2t~ a0 88 = 0102, 212084410 4=3 15T a=el AR BCLE an
KwelTSe=el Tho s 16T e 161 v=0e151ls=02138s=01233=3108:=e283,=a0h0e=aCI3.P0OL_C a6
I-.CO?.C-C33.G.O?¢-O.11?‘0.15‘3.’:.221-'..‘:-26:6.0.209-0.‘%18.5.323.0.?2?.PﬂLE AT
T RO eI IR C s AN L 2 Ae T 27T a0 e 25%e L u 22742 19A e 341533041248 4Co 175400 7F 0L  ap
KD eCAB 40 e 22240 00Bs =mal 24 0= a0 58 = e 07240 ) 054 =2l Ga= 101 4=21T1 e=o 10" POLT aa
X-.C‘J‘?.-..Qﬁ.-.c‘?l. e 0Bl ameC BB — s US0s= o212 =a 02 .9.312.,..0i 104057 4PLE 5C
- KO«-C&S.C-OBG-C. 1021021 1Pe 00l 32426145, 0C, 1487 i POLF a1
© DATA X2/ : : . POLE &>
X 4143, .167: +147s o147+ 2182s 2182, 21314 4130, 138, 4175, 41731 ,PM 0 &2
X 2127¢ +123¢ «118s 0131s «101s +0RAy +275, a083s 23558 «eDabBa 2037 PNLF 5
X «028. 019y aCile oa0033= a0 0e=al08s~a0l2e=MlSs=a21,=e021 =024, pf]LF 58

.
-
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Kme0270-2029=e031s a0 33s=e0311-s025:-e015:-271G¢ 43024 +C18, +026,POLE S6

X ¢CI8e o050y ¢062: 2075: «CTL1s +10%. 2115, e131e 4182 21524 161 PCLF ST

X 189 o176: #i81s «1E3, el17F¢ o171y o161s 2150 «139, +124,¢ #10RPCLF bl 4

A «091s «073s «058s «0I2s -OGQ.“-Olé.--?36.-.356.-.:59.—.0%&.--009.90L€ 5Q
K—.llZ;-.llZ.-. IOE‘---103.--:)88.-—.073.—.355.-.33'2.--304. !C27' .CSF‘-PF‘LE €

X 20885 o317s 2183, «16Ta 218Gs 2200s +225, 23R, 42458, o209, 4247 .POLE €1

X 22402 «227T4.207, w180, 4187, «1CTe <157, 0123 0= o2 1 Q4= DT T 4= 52, POLF by
x-clzzt"-:{lﬁn-olf;f‘w"-2231".247'--26?"‘".372.--2731‘-?650‘-233.“!2?9OPCLE &3
x‘.EOZt'o}Tlo-o13?:—-1050-097q|-0046.*-3131 Tl 20 #3649 2099, L12%,.,P0LF ca

g el63s 2139s +20%¢ 222445 2235y «240s o235, «P20, #2174 4202 #183.0C0LF RS

X o157« 2123, +38Ce 543, e C18Be= a01Cem a230 0= 27 0= ei0Sa=0el354-el75,.POLF &/
‘50197'°02°Qo-0217l-.2230“.2280f0227'-l219.--2:4-‘-136.-0lﬁSO'QIA?QDGLt L
Krall7e=e3331=eCS52¢~e013s +024s s0620 «29F, +132e 4159, 175, «185,PNLET 69

X 192 2197¢ 2200 199/ . o POLE &9
DATA X3/ ’ ' POLF 79D

X 2195 1364 31670 1474 «126s al102¢ o275+ 41949, e"2D4=aD12 4~ 042,00 F 71
x—.070-7-392.-.107.—.12?.—-138-—.156---169.~-17ﬁ---173.-.155--.153-DGLE 72
x-—.lldi.—.izs.-.loe.-.089.—.05‘.‘-‘-.-—.0&6.-.-".‘27.-.3‘:?. £313, 40632, «049,00LC 73

X ¢065e «0Bls 4023, el13s o124s 4127+ «125+ 121 'b112y 0074 08B! ,00LT T4
06Ty «056¢ +086s 2034,y oC22¢ 013, e IS =m0l D = s T2 0= N2 T 4= C27 . POLT 75
!-.521.-.022.-.022.—.023.-.:23.—.C21.—.quw--dl7.-.313---630.--001.PCL‘ Th

R «C084 03945-000?'-.OCTQ—QGQQU--Clio“oQZSl-cﬁai0*;3220-o015.--915090Lq 77
KegqCl2r=el (0 Ps~aC0bys=e0CHe= 2006 =aClh+=508s «5(De +72%, +C37e 24 CN2WPOLE 75 -

L X o311s 214, 2018, «022s w027, 2037 2474 455 2624 a058, s 073 s PCLF 7O
"X €795 02324 0808 +071ls +75C% «088e¢ o237 #0314 %2640 e NIC T e=e 1l 4OM.F g
x—.637.-.368o-.101.-.13&.—.146.--149.—-!ﬂ?---!37.-.11?.--C9a.--OTR.DﬂLE 1
‘K—-Obé.--oaa.-.uda.v.uéh.-.éld.-.OOl. sl lde 20ZSe #42945¢ eUOZw 208 «TTLT e
X 0934 «1T0s elltse el8Ffs 1224 al%Ble o137 WlZTe eU'2Ry 2l T%e UGS s T /3

X «05d a D329 +02%e 021 GO By =e02C e by - a070,4=al1034=el12F =151 POLF Pa
X,—-lﬁﬁ.-ol?a.—.‘l?J.-.16!.--139-—.11‘).--1!?'3---1Cé.-.1'31c--CEQo--C‘H <OMLE as
XmelS5l 4=e22%: 40172 +CS55e a0FRs 11T 185, alB68e +126s alGFe 297 .9CLT BA
X e200¢ 275 2155 +1Gle 183/ - . POLE aT

" DATA Xa/ ' :  pPpLE RS2

X o160 0120 o078) +0488s +023s o0004=a020,=005Te=a28S,=,1114+=.1323,POLF 49
Xﬂ.lﬁZ.-.l74.—.106t*nzogo'ozlﬁu‘-21?.‘-20Co-01;7;-.133---173;-.15?gQﬂLE an
x-—.lz‘;.—.lnﬂq"‘oﬂﬁlo 0028 2CTEGs 1035 wl80e 4170y 2198, 4224, .ZQé.oOQ".F <1

) X +2E%s 02639 o25&: 2529 ¢229s 2203+ 179, «e157: 2135 4109, 5A7.POLT 92
X oG55y +022,=e018s=a0520=e083r=el07,-4127/ : - POLE 91
DATA Y1/ : : POLFE g4

' YO.CS?-D-CE’Q.G.OOI.-.C 25|"‘;C45o-0 358:"-“'68-“.0?5.—.-)77.-'1073 .-.Cﬁl «POLE oS
WreCAdas=a012:CeC2% D a0 7040 al27+ 001045042332 Ce278040e320+0a37242.a07,P0LF Q96

LWn _ AR s ]laGe ST 3.46703:‘47:‘50.3711-'_‘n-"-631'(‘.451'013301;.39-’3|Ct355 ZORLE Q7
. 'Y09325.0.2?110.251.0.2l?.:.167.0.133.9-?92.0.347.-.fD?.-.bBC.-.GEF.PFLF Ge
W g C TG o= 003 e~ O e = a0 77 4= 0l 7 la =0l a=alQ 7 3= 02 Cam=a TR 7 42aD10,5.057 O0OLT IC
_YOUCB3|3¢119UO-15703-19119327909026200--‘!03-\30321.0.?4?.C.3671c.3-q! OOLT Y00
Y0e388 40 s 321 40 e 375sCa30540 480 2320402256302 1a0e251:+MaR33,.0.215,.PCLLF 1C1
YO.IQ?,C.!?Q.Q-I59-G.137-0.115'0.Cge-5-37500-073|0¢J§6130334|Co°3¢|DOLF 172

YO.CZ%.G.C28.0.033.0.Déé-C.CS?(G.O?G.P-39%.C.x16.0.133.5.1A9.E.165.PGLE *c3 ’

N DAl T el el T2 e 2084 L e 2 1A et e 2P e 04 A1 a S T el e2710a2a?834242934243N) (0L e ‘

¥0aiR0S34C 305404303404 2G9%404294904224,0.271/ POLE &5
DATA Y2/ - . B POLE 1C5
X o252 8 2235 X2 2070 o100 «159 1098, LITTe 1F0, L13GQ, L1242 ,POLF Y07

"X 2121+ +110s #1012, eDGVy 299y LlC0e «T04s o1)12s o118, 4128, Jl1at,PM. 7 100
X e254s o173y 107 207 e207s «210¢ 421 L4215y L2217, s 219y 227 .P0LE tno
X 4221 0222: 02224 2223¢ 2729y #230¢ +238, 257, 0257‘1 22734 « 277 POLE 110
X

efBls +295, 2239 2 2ETVs «TBTs s lFTs «27Ge #2267 s o207s «285, 4231 ,P0LE 111

~

8.0-388



Lo 7. ... . POLE
. S "~ . Page 3 of 5

POLF

AT e _-hrquQLKHBHJTY:OW{THE‘;;_ St October 1872
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. . Lo B
¢ X 2217¢ ¢232: ¢185s «165e ¢142) o121 2135, oN93, o383s +075« +072,P0OLT 112
X aChTe «LEBBy 40T51e «073, 4000, .106._.127. elS3e alPle 2207s «27) JPOLSE ‘13
"X w25%y +27Fs 229 3 +3C7s s31Bs 328, 23374 43684 4389, 4351 . LASC.POLFE 114
X #3434, T a3, L3170 2271 2Ty e 2%Ta «222,PCLE 115
X 21974 «172s 214870 4122¢ +996r 07Dy o738, #020:=301, 2Nl Ta~a 028 ,OCLE 116
X=aC 274~ 17e=a003s +s0 163 wC &0 «06Ts 2121y #313%s «162s s190 «220.PCLF V17
X ¢253¢ ¢239¢.¢325¢ 35T #3708 28174 2843¢ 24EDs 4479 4382, «A4TR,POLE "14
X oh72¢ 18670 235Ce 24485, 2328y «3Ga, +250¢ 3204 4701 « 270 «235.PCLF 119
X 2197 s 2155: 2136 o1l1lls o082, o074 "o05fs 402y 2252¢ a%584 «055.FOLF ﬂzc
- X aGSTs «0562¢ +075¢ <0944 120. 2150s #4180, 21 0ls «P45e 4291, +315,PMLE 331
X o33F¢ «333% o810: 4425 adble 2858, +3A5, 44E23, L6650 24384 +2425.PCLF 122
X 8014 23772 23508 3239 «299s 2275+ #2849, 222/ POLF 23
" DATA Y3/ : ' . POLE 128
Y o192, 2153¢ 2137 2117s o101 aPB7s 3734 +2%1s 2753, e 052 ¢ «0SAPOLE 125
¥ o0E3, o278 o087e +103¢ 21245 4169, 2177+ +202¢ 2223+« «233. L262,POLE 126
Y 2285, +2N8s wa322¢ 340y +356r 4361 2361 «32F1s «358, ¢854, 3ISC.POLE 127
Y 83484 o241y 4aZ32¢ «31Es 2988 2273 .256s 22358 #2204 o206 «192,P0LF 128
) 4 .!75.'.1691. 1671 «1ES5: wlE8, 2184, 41686 21€69: 1730 o177« <1RZ,POLE 129
Y «193¢ 2704 a202s 2049 22068 22139 2216 422G Y222, 42164 4217 ,PNALE *20
Y #2104 207, 4203 w2Chs 22074 «209s 42324 +71Gs a232¢ o229, #253,P0LF 131
¥ o25%e 2265 2700 ¢272¢ 2274, -275' 273y 2206Ds ar B L2681 JERELPOLF 1R2
W a25%s 225G 2258 2534 27500 22354 4270 4258 «198. 4182, L180,FP0LF Y32
¥ 217384+ 159, 4165 +1€62s w100 1SR +151s 4135y 1461+ «1234 4130 .PCLE 134
¥ 2133y 2139 2156 188 218 42238, ¢251s 2”24 o267 23074 «316.FP0NLF Y75
' W a32%. 4337, 350y 360 «36Bs #372s «3T3s 3714 e3F5e 23574 AR ,BOLE 136
Y o232, «317s «30Cs #2730 #Z281s +20CTs 1734 o1427s 21239 115 #1111 .P0LE 137
¥ L3023, L1058, J310%, L3182, L1010 WlZe, JY1A, 12, LIS, LJ1%%, JLITEL0OLE 1F2
YV T iCe #lTi. «27C0¢ 2Z2ZTw #Z0Te «TTIe #23Ta sZFTe w=iTs #5801 eS35.70L7 127
Y o248, 288, <848, (443, +826¢ o&02s 373, #3424 +30%e 2275, 282,00LF 140
Y ¢213s +183¢ «155¢ #1258 «iCQl/7° ' enLE 14
OATA Yars ‘ ’ o POLE Yap
B .CT_B‘ )63 +GS3s 20 I8Ba 4522 -013. « 013, '022.‘.:335‘ ¢ 05T 085,00LF ta3
Y «117, 2138 2179 «211ls «253: +301e «342, 4377, 497, 48248, 052,P0LF 46
¥ ¢%Bl ¢ a5305s o51G 25284 452048 o500 «G76s 4857, 442Pls +337s «35) ,00LE a5
Y o317 +283% 2249 «211s «17%: 213G o118, 103, 4092, « 078, «ORP4ONLF tans
Y aCA4B4s 2C35s e226Gs «a0ZT7e +034s «35Ce 4072/ - ' POLE 47
€ FIRST FQOINT 570917 x4« LAST POINT 711204. POLF taRn
' DATA DFIRST/CA 36599500/ ) e E 149
‘e ECLASTZ3341379.500/ . POLE 150
LOGICAL FRSTME/+sTRUF ./ POLE 'S
IF{.NQT.FRSTVE) GO TQ 20 POLE 52
- FRSTME = ,FALSE. POLT 153
INS(RLAST=-0F [RSTIZ 10 .CC 41400 OOLE 154
DO 17 I=i.IN ) POLF 5%
CROUE)=X(1)*0.4848137E-¢€ OOLF 15¢&
YELI)=Y{1)&0.4844137E-¢ eMLF Y57
0 COKRTINUE POLFE 's5a
‘20 COKTINUS " POLF "1%9
D = DJULINDAY) . POLF ' AC
- IFLD «GEs DFIRST) GI TO 30 . POLF V¢
xP = x(1) L . i POLF 162
YP = ¥(1i) POLE 151
"+, RETUAN POLE YeRa
30 COMTINUE : POLF ‘&
IF(D .LT. CLASTY GO TO a0 . y POLE 166
xXP = K(lvl 167
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P = YUIND R ST -] POLE 16R
RETURN T T T - ‘POLF Y69
- 40 CONTINUY _ N Lo POLF 172
D={D-DF IS T)/10+CD0+1 .0D0 . e e eDLF 171
INTERPCLATE FOR CORRDINATES OF THE POLE - - POLF 172
I =0 - - , ) S e POLE T3
forP1 = ID + 1 ' o , e L POLE 174
N=0~NFLOAT(IDPL) ‘ . : - R ' o POLE 175
02=D-DFLOAT(ID) — S e et POLF L%
YP = -01¢Y(1IC) + D2«Y(ICP1) ' et : ' poLE 77
XP = -Dl4«X1ID) + D2¢x (IPP1) : oo T s PILE TR
RETURN : . oo w T POLE 179

END S A . 7t - POLE 180
€ .
. .
t
N, N _ )
i ] N
- .
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75 < PARIS liime . ‘
Lirevlar D69

l- U\IVE;’S;\L TIME AND CCORDINATES OF THE POLE

Date J.D. o "~ smoothed values o ” raw values
(Oh UT) 2400000C. S / X y  UT2-UTC U‘YI—UTC\  x y UT1-UTC| T
1972 + _0Vc01 0VCDO. 0.0C0C1s 0.GOC1s 0V001 CV0G1°0.0C01s
June 1 41469  -145 4356 -5252 -5553 | ~151 4341 =5561 | _.-IC.
) 6 43 134 4366 -5416 -5710 -129 4371 -5743 ‘
1T 479 -120 4376 ~5579 -5861 ~114 4359 =-5872
.36 484  -105 4385 3740 -5006 -.92 4374 -6019
.21 489 - - 89 4394 .5899 -6145 "~ 92 +421 -~6165
26 494 - 72 4402 -6057 -6279 - 51 +382 -6263
July 1 499 - 56 4409 43786 43591 -~ 58 +407 +3615
1AT-UTC is exactly 10s in June 1972 .

IAT-UIC is exactly 11s since 1972 July Ist, Oh UTC,

2 - EMISSION TIME OF TIME SIGNALS, for June 1972 (E = UTC-Signal in 0.0C0 1s)

signal - . . .E | signal ' E Signal - " E
CHU O | FTHA2, FTK77, FINS7 0 | Nss (o.c.) + 9
D3, DAN, Da0 O HEG 0 OLBS : (2
D77 o | 1ad (v Cria” (2
DGI o] IBF + 3 | PPE - 5
DIz 0 JJIY 0 | R (1) _ v
FFH 0 { LOL - 5 | we G
FTA91 © 0 | MSF + 1 | wwv, wivB, WWVH 0

: : CBZ (3) - 3 ZUuo S ¥
(1) and other 51gnals from USSR " (2) no data available N
(3) corrected values : Apnl 1972, E=-3; May 1972, E= - 2 ) Lt

3 - COORDI\! ATED U\IVERSA.L TIHE (approx*nat iecn UTC(i) of UTC kept by the laborator)
- o . Ref. CCIR Recommendation f;jB 1970)

; - Frcrn LORAN-C and Tele\rxmon pulses receptions

Date 1972 ) ’ - June- 11 ) June 2 o .

JeD. 208000C0.3 + - 41479° T4t 489 - -23129;'
Laboratory i P e UTC-UTC(i) (unit : 1ps)

PTB (Braunschweig) + 2.9 ' . S .

Usno (Washington) - 6.6 t 2:2 +§.g

cp (Paris) + 1.6 + 1.6 .:. 1.6

8BS (Soulder) - 2.4 - s 2-7

EGO (ilerstmonceux) + 3.2 + 3.8 ; A.A

NRC (Ottawa) + - 0.8 + 0:9 L -2

FOA (Stockhiolm) + 23.9 + 26.3 +2é. 2

pax (#:aburg) - 16.9 - 15.3 - 13.9 '
k¢ I A V!f;_‘f’;j:tf.‘l) + 20,6 _} 20 3 . 20:6 p. ;1',

i
3
O
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NAME " POSVEL . RN

 FURFUSE T0 CONVERT OSCULATING OR3ITAL ELIMENTS TO INERTIAL
: POSITION AND VELOCITY VECTNRS '

CALLING SEQUENCE. POSVEL (XYZ,AET.IDRAD)

. SYMBOL TYPE DESCRIPTION T S O I
xY2z " De QUTPUT - CARTESIAN ELEMENTS
{6y : o ,
" AEl pP  INPUT - KEPLER ELEMENTS ;
- (6} ’
1DRAD -1 " INPJT = =2 MCANS INPUT IN RADIANS

=1 MEANS INPUT IN OEGIEES

" SUBROUT INES USED NOMNE

CCMMON ELOCKS CONSTS INT LK |
INPUT FILES NONE ;
OUTPUT FILES NONE - . )
eereoENcEs CeGEDDYN SYSTEMS ossc;zovznu-

VOLUME 1| = GEODYN DOCUMENTATICON

- - ‘ . Y. B . *

SUBROUTINS POSVEL(XYZ JAEI,IDRAD) S .. .7 _ppsv 33
TMPLICIT REAL*B (A—-H.C-Z)} - ’ S : pPOSY 24
REAL RM®3TOT . , -POSV 35
DOUOLE OIECISION INCL JMEAN,NODE . - L T POSY 2A

T DIVENSION AEI(S ) XYZ{EVLAETINPUIS) JXYZXYZ(S) S . " PDSV 17
COMNON/CONSTS/PL «TWOP [,RAD.RSEC o L " posv 38
COMVON/ TNTELK/THOITS [ 2) 4 GM  AE{ 62} ' N pnSVY 39
EOQUIVALENCE (A, Aulwﬂn(l)).tr.AEINDV{”))-(lNCL.AEINO“(BI)o POSVY &0

" ENUDS ASTIAPNE{E) by { Py AEINPYUL S} ), {MFAN,AFINDU(6) ), ' POSV 41
e . CXeXYZXYZLLI)alYoXYZXYZ(Z)) 074 XVZXYZ(3))s . POSVY a2

e  ARDOTXYZXYZ(&1 14 (YDOT o XY ZXYZ (S} )4 {ZDOTXYZXYZ (5 ) POSY 43

€ DEFINE CONVERSICN CRITERI A ’ oo _epsv  as
. DATA DCLTAZ0.1C-13/ ‘ ' : ) POSVY A4S
" . SCALE=1.CD? “PDSV 44

IFCINRAD.S0.1} SCALE=RAD B L T posy

‘ a7
o0 10 I=1.5 POSY 4w
AEINAM{T) = AEL( T _ : : - BOSY &0
IFLI.LE.2} €O TO 10 o T POSV S50

. AEINPU([I=AEILT1I+SCALE : POSYV 51

16 ConTi U7 e : S SR POSY  S2
sovua-r,oartcuxcaastn)eta) ' ST POSY - 53
E2=Ese2 ' : ST pPOSY  Sa
ONEME 2= DGORT(CAHS(I-GC"—EZ’! ) POSY &S

- 8.0-392
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*

€ SINES AND CNSINES OF THE ELEMENTS o oo T T vOosy 56
- COS1=DCnS ( INCL _ . . .. POSVY 57
SINESDSING INCL) S .- .PDSV 58
SINN=DSIN{NOCE) S R S . POSY 59
COSN=DCAS {MOBE) T L 3 ) . PDSV RO
- SINP=DSIN(P} o L - o _ POSV 61
S . eosespcaseey’ . : ‘ o - . pOsSY 62
€ SET ECC. ANNM, EQUAL TD MEAN ANOM. FOR FIRST APRDX. . . . . . POSV f§3
ECC=MEAN | : . .. POSY .64
€ ITERATE o ' L _ : L POSY 65
IF (E2.G65.1.CD0) GO TO 150 ST - POSV 66
€ eeoFOR ELLIPTIC CRAITS o LT . POSY 67
- DO 100 J=1,50 L . . - POSY 68
E00=ECC ' : ) ) o POSY 69

"SINECC=DSIK(EDD) TR O o T POSY 70
COSECC=DCNS(EQD) ‘ - ' . , - pOSV 71
ECCS=1.000-E+COSECC - R - POSY 72
ECC=ENC—~{ EGN-E*5 INECC-MEAN)/ECOS . - .. pPoOsSv 72
1F(CABS(EOO-ECC) L TLDELTAY GO TO 250 , . - POSY 74
100 CONTIRUE : . - : T, POSV 75
PRINT 1200 , B o - S pOSY 7A

GO TO 230 ' e . POSY 77 -
€ ebeFOR HYPES3OLIC OREBITS . ' _ = pnavy 7R
150 DO 150 J=1,100 . : e T POSV 7@
€£00=CCC - s . POSVY  AC
SINECC=0SIMHIECO) ‘ o ) : . POSY St
CEASECC=DCHSHIEDU) ' oL ' POSY 82
ECOS=E*COSECC—1.0D0 - o . - POSY B3
ECC=EON-{S*SINECC-EQQ-MEAN)/ECQS ' - POSY A4
‘ IF (CARS{FCO-ECC)«LTLDELTA). GO TO 2C0 , s S POSY  AS
160 CONTIRUT . ST S - POSV 86
PRINTY 1229 S : : .- o ' POSY 87
‘200 SPCN=SINP®COSN : _ T PR ‘ POSV A8
CPSN=COSPESINN ) T S _ . PDSV AO
CPCHh=COSO* COSN ' : o ' R POSY 9C
SPSN=SINO*SINN ' g S : o POSY 91
A2=CABS (A)*ONEME?2 ' e - . - posv ez
AX= A% (COCN-SFSNECOST) L e . - posSv 93
| AY= AR (SPCNECCSI+COSN) S L e AP POSY 94
AZ=ARSINOXSINI . S - ‘ - ppsv 95
" BA==AZ={SOCN+COSNECOST) . A . POSV 94
T . BY=A24(CPCN*CDSI-SPSN) o T PasSv 97
BZ=A2%COSP S IN] Lo oL POSV 94
. C=CCSECC-F - ' T o . S . . pasv 99
_ EDCT=SNUUA/ECTS S ... .- ... -~ oosv 100
€ essFOR Xe¥,7 ' L S LT ' POSV 101
. | X=AX®CHBXESINECC JE e T VR ‘ . PpOsV 102
Y=AYHCH+ITXSINECE . S . epsV 03
Z=AZ2C+UZESINECC R oL . posy vca
c sesFOR XDNT.YDCT,7007 : ' o . S " POSV Yes
IF (F2.6%«1.0D092) SINECC==SINTCC S . -POSVY *0A

* ORNCT=IDOT* ({BXx*eCOSECC~ AV &S INECT) , ST L. PRSY 107

C ¥DOTZEOCT * (AYSCOSTCC-2Ye5 INFCC) _ T : T POSV tgA
ZDOT=[007 = (£24 COSECC-AT=SINGCCY ST e " posv 1ce
- 3090 x\rrn)—xvzmrz(i} ‘ C C L ooty 111
. RETURN ' ‘ ‘ Co C .- POSY Y12
.3 000 F(‘IDHAT(IHI.BIHECC“NTRIC AN')MALY NDT CONVERAREND) > e . peRY Y13
' . END ‘ ' ' POSVY Y14

n n_"gn-r' ’ .



ENTRY

DPEELNE
ConvisrGeEnee
CRETTERIA
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. PRECES

~ DESCRIPTION

_ Subfﬁutiﬁe PRECES-generates-the rotation matrix
to precess a vector from the mean ‘equator and equinox
~of an 1nput date to the mean equator and equlnox of

"~ .- 1950,0,

_ . The precession angles are evaluated using
wpolynomlals derived by Simon Newcomb. The rgtatlon

" matrices are evaluated by ROTMAT; the output rotation
matrix is cdmputed as the producf of the three input
matrices by MULMAT.

" 8.0-395



NAME PRECES

TO GENERATE THE WA
EOUATODR AND CRQuUI N
AND EQU INOX NF 195

PURPOSE
. CALLING SEQUENCE  caLL PRECES{DAY, X )

‘ SYMACL T¥pPE DESCRIPTIGN

TRIX F2ox PPECESSION FrOw MEAN
X NF aN EPD=H TO MZAN ZQUATOR
o : .

DAY pe INPUT ~ TIME IN DAYS FrOM JaN ¢.0 OF REFERENCE
. : YEAR - .
x op OUTPUT - PRECESSION MATRIX ' .
(3,3} , T
'SURRDUTINES USED ROTWAT MULMAT YMDAY . S .
. . A -
COMUON BLOCKS INITBK
INPUT FiLEs NONE
CUTPUT FILES NOME -

REFERENCES
L : VOLUME | - gepoyy

SUBROUTINE PRECES(DAY,x)
REAL*S DAY« CRASED,X(2,3),2(3,3,

*GEODYN SYSTEUS DESCRIPTIONY

DOCUMEMTAT I AN

o

*

AV ANGLE s Ymyay

REAL=*S8 CDEF£3¢3)/*0305353214650—6o0.39729ﬁ95—14'+.l910310—200
’ --266039097EQD—6-+.15481!93-lﬂc+.4139C20f200
. ' 4-305953204650~6o+.103?4923-1L.*ul?BDQTD-EOI

‘INTEGER AXIS{3)/23, 2,3,
CDMNON/INITBK/IGI(SB!.NUTIST.IGE
LOGICAL MOTIST

IF{NOTIST) Go to 10
NOT1IST=.TRUE,

g0

D=DAY-D3ASE
DO 39 (=1,
o ANGLE=0 D)
bo 22 g=1.13 . B
20 - ANGLE=(ANGLE+COEF(4-J-!)J*D
CALL RDTHAT(ANGLE.AKIS(l).Z{l.1-

30

(3)

‘BBASE=YHDAYISOGICD-Oo0.0001—.07200.

1))

CALYL YULMmaTt(x, (1, 1e32s2(1, 1'2’!2{:‘1'11,

RETUARN
END ,

_8.0-396 :

L I

1y

PRECES . .
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" PREDCT

" DESCRIPTION

" Subroutine PREDCT computes the residuals and partial
derivatives for observations involving fewer than two track-

ing stations for the parameter estimation. " In addition,

PREDCT predicts the measurement values from a priori data
and the geodetic spherical coordinates of the satellite.

'Tbe'observation types by program index number are:

.
-
3)
4)
o
6)
0

»

right ascension and declination
‘range (including sat-sat summed range)

range-rate (including sat-sat summed range rate)

-altimeter height and height rate

2 and m direction cosines
X and Y angles

azimuth and elevation .

The otrder of computation is as follows:

' Call ORBIT to obtain the satellite p051t10n,

ve10c1ty, and varlatlonal partlals.

Call GRHRAN to obtain the'right'éscension ofA

-. Greenwich and the station- satelllte vcctor

| :{for observzng station.

Compute - the equivalent for each measurement

~and the associated residual,

Compute the Earth-fixed geometric partiﬁl

- derivatives of the calculated equivalents.

' 8.0-397
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October 1972
‘Convert the partial derivatives to inertial
coordinates and chain them back to epoch,

If heéessary compute the spheroid height,

- geodetic latitude, and east longitude of
the satecllite. ' B

“7.‘ 8-0'398



KAME
"ENTRY POINT
PREDCI

" PREDCT

_ CALLING SEQUENCE

. SYMEOL TYPE

"EHAT

- £3.1),
NHAT oP
£3.1)
ZHAT np -
. (3.1
" pupxp 0P
{NPARM 1)
PXPXO OP

(B NEOKRUX, 2}

. "NPARM

NEQNMX

CALLING SENUJUENCE

* sYMBOL TYYPE

COMMON BLOCKS

1

*

oP

IsTA 1
':Davl “pp
o mEsIOl R
“mEstoz R
DATASW L

SURBROUT INES USED

PREDCT
Page 3 of 21
- October 1972

_INPJT.— STATION UNIT NORTH VECTOR

CINPJT -

L

PREDCT

PURPOSE - :U';:.;gfh”'-'ﬁp' S 3'r'“f7:1,.}

INITIAL IZATION

To'cOuPUTE MEASUPEMENTS, RESIDUALS (3-Cls AND
MEASUREMSENT PARTIALS : ’

CALL PREDCL(EHAT +NHAT 4 ZHAT s PHP XN s PXPRO+NPARM,
: NEGNMX) . : - :

DESCRIPTION ' ' T
INPUT - STATION UNIT EAST VOCTOR : L
: [

INPUT = STATION UNIT VERTICAL VICTOR

QUTPUT = MEASURQEMENT PARTIALS

INPUT = SATELLITE STATE PAKTIAL wRkT EFOCH
PARAME TERS . C,

INPUT = MAXIMUM NUMBER DOF PARAMI TERS PER
KEASUREMENTS .
NPAPM+8'

INRUT -
cALL pREDCTgtsrA.oAvaEstnl.nssrnz.nATAswf
CESCRIPTION

INPUT ~ STATION INDEX

INPUT & OUTPUT - us@suaemENT TIME

DUTPUT - FIRST MECASUREMENT FESIDUAL €0-C)
OUTPUT = SECOND MEASUREMEINT PESIDUAL

-

+TRUE. WHEN POSITION 0OF SATELLITS

; WwaANTED
oFALSE. WHEN MEASURFMZENT DART]ALS WANTFD
areLT GRHR AN pROCE S ZLEM CLF AR
00TPHD DGARCTN XINERT XEF1X YINERT
YEF] X : :
APARAM CONSTS cORAY CUVECT  GNDTRK
INITOK IHTALR PRENL K :

X¥ZouT

- . -
B T

8.0-399



Page 4 of
W Y OF THE
. éﬁiGBNAI-E“UEE:LS P(Kgln‘h

INPUT FILES NONE
CUTPUT FILES NONE
| REFERENCES *GEDDYN SYSTFMS DESCRIPTION®

VOLUME 1 = GENCYN DOCUMENTATION

“SURROUT INE PREDCI{EHAT NHHAT s ZHAT JPMP X0 2 XP X0 NPARH  NEANMX]) PRED
IMPLICIT REAM %8 (A-H,C-2) - BRED
LOGICAL*®]1 VEPFCHN.PREPRO,NOTI1ST.TWOSTA ‘ S parctH
LOGICAL NOEST.SATSW, SURSAT.DATASW.TRKSW, SATSAT (ELEVSY PRED
INTEGER®2 MTYPF,NMEAS LPRETYP «CHANEL, ISAT PRED
INTEGER RZICND. ADCR R . R ) - PREN
. " DOUBLE SRAECISIGN NHAY ,LOVE : PRED
¥ DIMENSION PMSTALI(I}PUSTAR(2), 0BSC{2) «XYZDAT{ZY +PMIGE¢4) 45T}, Ppen
. G2(343 R2(342)+PARM2( 3, 3) PMSTAZ( 3, 2) PURXI{NOARM,1) DoED
. PXPXI (5 JNFONMXs 2) s PUSTAL 342) s EHATI3, 1) NHAT(341) ¢ ZHAT(341 1, PRTD
. URHOZ (3} eCRIZ I HII e HI{ I} JAEIXYZ( R, 614D12(3),052(3).P51{3)» PFED
. PSI{3).P2A{3)W12(2),VvS52(3),VSI(3),VvS3(3),Vv23({3) PRED
COMPMONZ APARANM/NP AR, INPART{ 3) JNSAT.NGPARC (5] : PRED
8 COMNONZCNHSTS/ 0PI DT W02 1. 0% AD, DRSEC . PPETD
CCOMPON/CORBLA/T s WU THETG.PFRHT{ 2) ,APHTI21,P2NL 2) ' . PRF D
COMMONAC IV OO TAUMAT [ T4 2 o XYZ L 30 214 BXY2 L3, 2} 050 3,2) ,PI2),RS0(2), POTD
= [ ] RYSILiZ} ' ’ . DD:’.\
COMMONS GNITRK/SATLAT L 2) s SATLONE 21 ,SATHI 2 Y FLEV(2) +SATSW PRED
COMMONZINITBR/1G1{ 42 ),SUBSATIG2{S) . HISLOG(D) ' oRSn
L CCMNMON INTELK/ THCAT 1L 22 THOT 25, GMeAE L AF SO FLAT, qu32.Fan32. PRED
. GM3[23)NECNS{Z2)s ACDPR(2.3).LOVE{4) ' PRED
COMACA/PREBLK/CAYSTALDRSO(Z }4S 1G24+ STAFNNXLISNZMTYPE jNMEAS, PRED
. ISAT ¢ 2RETYP, CHANEL «VHFLHN PREPROLRECND . ] . PRED
© COMMON/XYZOUT/XYZI (6.4} L R PRED
‘DATA KOTIST/ FALSE W/ ’ PRED
DATA Cr2.997C25D5/,DTOL/1.0D=9/ PRED
EQUEIVALENCE (FJFLAT). {PMS TAztx).DMSTA(1.1)\.(9MSTA°(1).PunA(x.21)Dﬁfn
EQUIVALSNCE (PRD(] 1+ TRESWIL (AT IXYZ{ 14 1) URHON(11}) , PPED
‘e (AEIXY Z(1 3232 CR(1IILAETIXYZ (1«33 HI11 ) (AFTXYZ(1,4,4) HI(1))} PRFD
EOQUIVALENCE (DTRANS, DBESO{2) )+ (KKSAT,SIG(2)),(TIME2,SRTNDX) " PRED
RETUAN . . - PRED
Eurcy DD—DCT(ISTA.DAY.RESIDI.RFSIbz.DATASw) o " PRTH
IFLNOTLSTY GO TO 10 ) _ ) - PRED
c INITCALIZE - - R T PRED
- " €1=1+.5D)%AE*F&F ' ST o .. PRFD
C2=AExF+C1. . . R PRED
FLAT21=(1.0DC-FLAT)}*#2 LT R ot . PRED
NOT1ST=.TRUE, S ST e PRED
10 CCNTINUE ) o PRED
’ SATSAT= (QNUT-DATASW)-AMD-(MTWCQEQ-Z DR.HTYP--F0-3,.A“DIKK%AT.GTCCPPFD
» eANN o KESAT +LE JNSAT o oRrn
ISATL=[SAT . ] T : : . PRED
1SAT2=ISAT AP e S L npen
INCR=] ' . ‘ ' . . R . BRED

K2=0 T S . :

PRED

©8.0-400
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|
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n.6 0 o

. 250 FMSTAL¢[) 2 -UFAT (I, I1SATI/C

REPRODUCIBILI’I’Y OF THE
- ORIGINAL PAGE IS BOOR -

" ELEVSW=PREPRO T

IF SAT—-SAT T2ACKING THEN GO TO 3072

. IF(SATSAT) GO TO 300
. IWOSTATMTYPE.GT o256 ANE..NOT.OATASW
 MOEST=.FALSE.

FOQ VLAT £ AVERAGE RANGE RATE DATA SKIipP INTEGRATQR caLL
IE(THOSTAY GO TQ 50

CATAIN SATELLITE ORBIT .
‘CALL CRAOITIDAY) _ :

CBTAIN F.A. GREENHICH & STATION - SATELLITE VECTNRS
THCTG=GPHRAN(DAY . ISTA)

SKIP MEASURSMINTS € PARTIALS IF ONLY Gnouns TRACK REQUISTZID
IF{CATASY) GO TO 2020 ,
IF(ISTA.EQ.0) GO TO 202 -
NDEST:NDAR.EO.O.OQ.(SIG(I).EO.--ODC-AND SIG(2)EQ.3.C30)

EC NP=3 . .-

COMPUTE FLEVATION
ENSC=1+700~RENV (3, ISATI®®2
EN=DSCRTIFNSQ)

ELEV( ISAT Y=0OAT AN(RENV {3, ISATY/EN)

IF VLBI QR AVERACE RANGE RATE THEN GO TD 230

IF{T#OSTAY GO TO 2322

" PROCESS DATA IF REQUESTED

" IFLFERCPRI) CALL PROCES(ISTA.CAY,THITG) :
IF TRANSIT TIvYE CORQECTIONM WAS MﬁDE THEN RECOMPUTE ELFVATION
. IFC «NOT.ELZIVSW) GO TO 190
ENRG= ioqu-uchv\a|:SA'}
T ENELSGRT{EN3G} _
,ELFV(ISAT)—CATAN(RENVf?cISAT)/EN)
190 Ga 10 (334.450.500.550 600-7’0.800).MTYPF
PCE DATA

200 0O 210 1=1.,6

L1
i

-
-~

210 PM(I.13=0.000

MT=HMOD(MTYPE-15,6) +1
PMIMT,19)=1.5C0
RESID1=0050(11-XYZI{MT,ISAT}
. cLCV{ISAYI=O.SDO*DPI )

- NP=6 :
IF{MTYPZ,.LT.21) GO TD 1900

CALL ELEM FINR KEFLER DATA
—abi. CLOUMIXYZI(1+ISAT }I+PHMSTAL,; 34 FALSE.+AEIXYZ)
RESID1I=N03S0(1)-PMSTAL (MT) .

-, DO 220 1=1:6
220 PMITI,1)=-AZIXYZ(MT, )
. G0 YO 1923
230 KYYFC=MTYOE-Z6
GO TO [(220:5004350,4501+XTYPE

T!HC DELAY

260 RESI01=R(1SATIVC ' _ o
DO 250 I=1.3 : -

GC T9 1322
IF SAT=-5AT SATA THEM COUMPLUTE UZL INK f ODhNLINK TQAHSIT T!“"

300 NOFST=LTAR.FEQ.0. OR+S1CI1T1400.CaCDO

- NP=3

8 n ‘M

' .

IF(DAAS{RESICL) .Gl +DP [} RESIDI=RESIDI~OSIGRIDTWOR [ ,RESID1)

PRELCT
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PRFD
PRID
. PPFD
PRED
- PPED
PRED
PRED

PRED’

PRED
PRED
PRED
PRED
PPED
PRED
PRED
PRZD
PRED
PRFD
PRED
PRED
PRED
PRED
©RFD
PRED
poeFD
PRED
PoOED
nHEn
PPED
PFTD
PRED
BRED
PRED
PRED
PRFD
"PPED
PRED
pPEED
"PRFD
PRED
. PRFD
PRED
PRFD

PPED.

PRTD

PRED.

PRED
PRFD
PPED
PRED

PRED
ORED
PPN
PEFD
PRFD
PRED

112
113
11a
118
1A
117

118

119

120

121

122

123
124

125
126
127
128
129
130
131
132
133
134
125
136
137
t3p
120
149
1a

142
143
144
1as
1446
147
tap
149
189
51

152
153
184
155
156
*87
18R
159
160
161
1&2
163
164
TE8
166
tET



3p2.

304

. 306

aes
3ac

aaz

084

' 286

290"

e

) .
mmm oF
. Effmﬁﬂj pﬁ&ﬂSES PCﬁﬁ&"
:i;_;, nfcﬁkﬁﬂﬂ,;z ‘ C S N
- . . :

J=1SAT ' PRED
'ISAT:—ulna(J.szarw ) PRED
ISAT2=MAXD (2. KKSAT ) PPED
IPRE=0Q PRED
IF( +NCT.PREPED) GO TO 380 PRED
IPEE=PRETY P, 10 PRT.D
PRETYP=PRETYP-IPRE*10 PRED
IF(IPRELGT .0 GO TO 310 L. .. PRED
CALL ORAITIDAY) " PRED
THCTG=GRHR AN (DAY ISTA) PRED
DO 302 1=1.3 .- PFED
PS2C(II=ALY Z(1, ISAT) . PRED
KK=0 y PRED
DAY P=DAY PRED
R12=0.0D0 PRED
DD 326 -171.+3 - _ PRED
PlztId= 295(1)-nxvztx.xxsar) - PRED
Q12=R124P12{1)*2 i BRED
R} 2=0507T (R12) PFRFN
DTR ANSSNAY +R12/7(C¥8.64048) X PRFD
. DT=DABS(DTRANS-DAYP} . PPED
IF(DT.LE.DTOLY GO TO 280 L£RED
KK=KK+] RPRED
IFLKS.GT,.S) GO TO 308, PRED
DAY P=DTPANS . PRED
CALL. CRAITI(DTRANS) PRED
THE TG=GRHR ANICAY < IST A Y peen
GO YO 30T poco
OT=0DT*93,5404 — SRED
PRINT 3320.DT.,DTOL ' PRED
KKk=9Q - PRED
IF(ELEVSd) TIME2=DAY | PRED
CAYP=T1IUZ i PEFD
CALL GREIT (TIMEZ) A PPED
THETG=GRHR ANIDAY,.ISTA) T YL L T PRER
DO 334 I=1,.3 B OpPFD
PS3(1)Y=RAXY Z(1,KKSAT) PREN
IF(,NOT.ELEVSH) GI TO 390 . pPEN
R23=0.,070 s - ‘PRED
DO 336 I=1,.,3 B 7 pRFD
P23(1)=PS3(1)-PS2( 1) ) PRED
R2I=R23I+P23(1)*x2 . - PRED
R2A=DS0I7T (R22) PRED
TIMEZ=DAY-R23I/(Ct8.54Ca) PREN
DT=NRABS(T IMEZ-DAYPR) . PRED
IF{CTLE.OTOL) GG TO 290 . PRED
KK=KK+1 pRen
"IFLKK,tE.3) GO TO 382 -PREN
DT=DT*53.5404 - PRED
"PRINT 3)20.DT.DTCL . PRED
IFI{NTYPI.NELZ) GO TO 310 - : PEFED
LNSI LI EXTFIX (XY ZILALRKESAT e XYZTU S KKSATII#THATISEXY 7 {2,KKSAT) POFD
WS TI(2ISYEFIRIRYZI{ a o KKSAT JaXY? L{SKRGAT ) I=THDT 252 XY 7 {1 XKSAT) nren
VS331=xXY 2 [{6,KKSAT] - ' ercn
KK=0 PRED
DAY R=DTRANS PRED

318

8.0-402
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168
169
*72

171

172
173
174
v75
176
177
+78
179
180
181
182 -
tR3
184
1A%
.13
187
188
‘ARG
190
1¢1
192
103
124

e ne
s # -

196
197
199
199
200
20t

L2z

2r3
2048
apsg
P06
2¢7
208
209
21¢
211
212
2112
Dyea
315
215
27
1A
nio
2o
el-B |
222
“23
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.- A : : :
. Tl _ r\?‘!‘ﬁl?\ l \Dﬁ\‘IF A ) o .

€ALL CRAIT(DTRANS) o - : PRED 224

T THETG=GRHRANIDAY.15TA) DT e e S PRFD 225
RS1=0.£0D2 7 . ' © " PRFD 72¢

DO 320 I=1,.3 ' o ' . : PRED 227
PS1{L)=RxYZ{1.,KKSAT) - LT T ot - . pmED P28

320 RS1=RS1+PSILI1%%2 - o I : PRFD 229
R31=DSQRT (RS1) : , = e . . PAFD 139
IF{IPRE.L=.0)} GO TQ 324 o i PRFD 231
KK=KK+1 ) . ... T . 7 PRED 232
IFI{KK.GTL5) GO TD 322 | e et e . L peep Baz
DTRANS=DAY-RS1/{(¥B.654DA) : - L - PREN 234
PT=DABS(DAYP-DTRANS) . e T : PRED 735
IFCCT.GT.DTOLY GO TO 218 _ LT - pacDp 236

GO TO 223 . C R ~ PREN 237
- 322 DY=DT#8,540D4 S 7 : . ) PRED 238
PRINT 3220,07.DTO. : S o o PREN 239

323 CAY=DTRANS o ' : ' o PRED P42
324 ENSC=1.700-RENVII, KKSAT J#%2 P _ ' . .eRED 241
EN=DSORT (SNSD) ' PREN 242
-ELEV(!SAT)—CATAN(RENV(3.KK§AT!/EN) ' LT e PRED 243
ELEVIKKSAT 1=ZLEVIISAT) ' o PRPEN 2aa
PREFROSCREFRC, ANCL,PRETYP.GT &0 _ : C - PRED 24%
IFELNCYL.ORERPRDY GO TO 325 . ) PRED T45

| J=1SAY : R o . _ BRFD 247
ISAT=KKS5AT : _ BRED AR
CALL PRPICES{ISTALDTRANS¢THETG) ' : . . ORED TLG
THEIG=GRHIANL{DAY+ISTA) : PRED PSBAO
ISAT=4 T - PRED 241

25 IF{MTYP=E.NE.3) GO TO 226 L ) PRED PS2
ND=§ - ' PRED 253
VYSLELI=XEFIXIXYZI{ A KKSAT }yXYZI(5.KXSAT)} )+TH‘1TZStIY?(2c KKSAT) PREN 252
VS1{2)=YIF IX(XYZI{AKKSAT ) «XYZI{ S KKSATI)=THDT2S4XYZ{1 +KKSAT) opEN 285
VSI(3)=XY2ZI{€&€+sKKSAT]} o T PREND ?S8A

326 KK=D ‘ - _ R . © . . PRED PS7
328 DAYP=DAY : - ) . SR _ PRFD "E3
: CALL OFR3IITICAY) o : - C " PRED "S53
 THETG=GIHRANICAYLISTA) L S o . PQFED PEN
RiI2=3%.C02 ST T o e . PRED 2561

00 330 I=1.3 o o R PRED 262
PSZCII=RXYZ( 1. ISAT} ' I : o : . " PRED 263

S P12{1)=P52(1)=-PSICI) : - B PRED 254
_330'“12=R12+012(I)**2 . : .7 . ' o . - . PGED Das
RYZ=DSNAT (R12) AR Co T : T PRED 26&%

C TF(ISPE.LEL.0) GO TO 333 S Ce e e _ pREN a7

. KX=KK4L . L PO : ePEn 2an
IF{KK.GT.5) €O TO 332 . S TR . © PRED PE¢C

' CAY=DTRAMNS-=RIZr(CrB.54D4) . . . . PPED 270
OT=CARS(CAYP-DAY} . I - PeFn 271
IFI{CT.GT,DTIL) GO 70 Z28 . ’ N L ' - .- _ Co PRED 277

GO YO 2131 i i 7 . S e L. PP=Nn 272

332 DT=CT#R.5304

o .. PePEDN 274

PRINT 1137 ,07,0TnL ' ) COPRTD 7?75
60 TO 331 ) PIEN 276
338 RS11I=1.3n3/RS1 , . nREN 277
RI?I= ”0*/&12 . _ ~ g : PRFD D78
IF(MTYPE,NELT) GD T3 218 - : - ' ' PRED 270

8.0-403
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. - : '

. : _ . _ _
YS2(1I1=XEFIX{XYZ I 4, 1SAT) ¢ XYZ1(5, ISATII+THOT2S*XYZ(2,ISAT) PRED 2RO
VE2(2)=YTFIX(XYZ 104, [SAT) o XYZI( S, [SATII=-THNT2S«XYZ(1ISAT} PRED 281
V52 (3)=XY 2116, ISAT) T L . o PEEM ZAZ
DO 336 1=1,3 - - R ... . PRFD 283
v:a(lv—(quttl~vsx(11):9121 : - . . . . . PFED 2Ra

336 vS1(I1)=vsS1(I1)=RS51! : C .. PFFD 2RS
RRS12=DOTPRD(P12.V12 ) +DOTPRD{P S1,VS51) o : T : PREN 2R6

338 DO 340 1=1,3 ‘ ‘ o . PRED PBY
-P12(1)=D1 2(1)%RY 21 e T e T ‘. PRFD 2Fe
340 ©S1(I)=PSI{I1*RS1I . : ' PRFD 789
. IF{NPARM,GT.0) CALL CLEAR(PMPXC,NPARM.4) . .. - .. . PRFD 2oc

. KK=1 g e oL R = . . pREn 291
JJ=3 : - ‘ v R | S - PRFD 2062
IF{ISAT.E0,ISAT1) GO TO 345 : - o o PPED 203
KK=3 : - S ... . .. PPED 29a
CdJd=1 o L E . ' . : PRED 295
345 R23=0.200 : ’ TS L - . PHED P96
RS3=0,00] o ©a - - PRED 297

DO 351 [=1.3 . ' o S _ . PRFD 2908
P23(1)=253(1)-PS2( I} S e PRED 269
R23=R234+223([)1=*2 , _— —_— . - PRFD 300

351 RS2=RS3I+PSI(I1+#2 o ce , ; ' PRED 01
, R23=DS03T(R23) o C oo . - POED 302
RS3=0503T (RS2} : SR : : PRED 03
IF(MTYPE-2) 250,350 3€0 ) ) _ . PRED 3pa
camvruTe nESINUYAL. £ PARTIALS FOR SUMMED RAMNGE PRED AlRS
A50 RESRINI=n9SA(11-0,5N0R{RS140]12+40234352) o DEER 306
$EfuoESTY 22 TO ZD1n : : , poeEe 207

: DO 352 1=1,.3 oo T } .’ , PRED 3CA
352 PUSTAI(1)=-PS51(1}) . . 7 , : PRED "0Q
PM(I-KKI-X{NrRT(Pl?(l).PIE(E)) . o - PRED 10
PMI2 KK =Y INERT(P12(11.,P12(2)) : o PRED 311
PMUL 2 JIISXINERT(PS 101 3.PS1{2))-PM{1,KK) - o . PRED 712
PM{2, )Y INFRT(ES 1{ 1 ). PSL{2)-PM(2Z,KK) 57 PRED 213
PMI3,xkK)=P12(3) ' _ -+ - PRED Rta
PM(3,JJ)=751(3)~F12(3) : ) o .0 pRFD m1§

GO TO 1932 - o : ‘BPED 316
'COMPUTF RESIDUAL & PARTIALS FOR SUMMED RANGE RATE - : PREP 217
360 RSII=1.2023/RS3 : . . ) .. . PRFD ALR
R23E=1,2D0/R23 o o - - o _ PRED 219

DO 351 I=1.,3 , ‘ o ‘ B : o PRED 20
W23(1¥=(VS3I{I)-vS2{1))I*R23T . oo T PRED 321

. 351 VSI(1)=vs I{1IxRrS 2] : ' - PREQD 322
. RESIDI=03S0(1)-0.500% (RRS124DITPPOIP 23, V231410 TPRD(PS3,V531) PRED 223
. IF(NDSST) G0 TO 2210 ‘ ' ‘ . PRTD 3224
DP=NOTPAD (PS1,VS1) Lo ‘ S . . T PRED 225

- DO 352 1=1,.3 S T " PRED T2é&
262 PMSTAL{I)==vS1{1)}+0P=PSI( 1) , ’ S o -7 PRFD AT
PM{AKKI=XINERTIPI2(1),P12(2)) : - ... T \RFD 32a
(PMIS,KK)=Y INERT(P12¢11,P12(21) . T PRED 320
PMIAKKI=D1 2033 . ',. B ) o . - PREO 23p
PHLALJII =X INCRTL(PS 1011, PS 121 1—PM(4,KK) T PRED 233
PHIS, JJI=YINERT (L3101 )ePS1(2))=0M{5,KK) ‘ o o PRFD 2232
PR(%s, JJ)=151(3)~-F12(3} S ] PRFD S22
DP=COTEIN(PI2,VID) - Co St PRFO 314

DO 364 I=1.+3 ’ ‘ PREN 135

- 8.0-404
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364 PusrAzt|1—v12(11—op==1-c11 : SR P e PRFED 336
PMLL KK X INCRTIPMSTAZ(1),PMSTA2(2)) : o - . PRED 227
PMI2,KK)=Y IMERT I PMSTAZ( 1) +PMSTA2(2)) ’ - o - PRED 77238,

C PM[ 3K} =PHSTAZ(3) U : PRED 3279
 PML1,J) ==X IPERT(PNST AL(L). PUSTAL(2)1=24(14KK) ) T opPED 720
31(2.JJ1= YINERTIPUSTA I{Il.lp'-tsT.ﬂ.l("l} pPu{ 2,¥KK) ‘ . ) "  PRED Q41
PM{3.JJ)=—-PUST A1 (3)~-PN¥STA2( ) o PRED D42

T PMO14KKIZOV{ 1, KK I=THDTZ?S&PM (S, KK ) : o I PRED 243
BML2eKKI=OVU(2, KK 1+ THDT2SEPH(44KK ) o E . PPED ¢4
FML1.30)20%(1,00)-THDT2SepPM( 3.3 H) , e . PRED 325
PMI2,JI)=PM{ 2, 2JI+THDT25¢PM {44 JI) e - - ~ PREO 746

: GO TO 1239 . _ - ST ~ PRED na7
"€ .RIGHT ASCENSION AND CECLINATION : .. <. . PRED a2
T 400 XY=CSORTIXYSG{ISAT)) : ' " PRED a9
DRSCC1)=CATAKRIURAT( 2+ ISAT)¢UHATI1, ISATII+THITG , . PPTD 280
OBSC(1)=7R50(1 }-CUOD(0ISC( I ,DTWAPT) : " PRED 351
IFIDARS(NTSC(1)}.GT.CFT) O03SCL1)=035C(1)-DSIGN(DTWIPT1.0B5CI1)) PRED 382
RESIND1=235C{1} ’ . . _ PPED 353
OBSC(2)=0950(2)}-CATAN(RXYZ(3,ISATI/XY) . noED 284

- IF(DARSIQNSC{2)) GT0RI) D3ISC(2)= oasccv;-DSIGutnrwopx.oasc¢2)) PREN 255
eES(D2=nnsC{ 2} . ) . PRED 356

IF (.NOT.TRHKSW) GD TO 425 o ’ ‘ © PRED 357
URHCO(11=0COS(0BS0{1)=TRETGI*ICOSI{OIS0{2)) - ' PPFD 5A

¢ URHOI(Z)I=DSIN(OBSO(1}-THETG)*DCOKINBS0(2)) . e PRED 35O
URHOD (31 =05I5(CR30(2)) . PRED RE&0
xvzunrc-x-xFthcxvzxta.x<AT:.xv71(5.rsar))+Tnnrzsxxvztz.tana PRED 61

XYZOOT(2Y=YEFIX (XY ZI( 44 ESAT ) oXYZ1{ S+ ISAT)II=THIT25AXYZ(1 4 ISAT) PPED 32€2
XYZDOTI3) =XY?[ (G ISAT) PREMN 763
0OTPS= DnTORD(UHAT{1.ISATI.XYZIlo[SATIIIDOTDRO(URHG».XYZ(!olSAT)) PRFD 362

DO 4C5 1=1,3 o PREQ ES
un(ti—nctsar)*uorpetupwootr1+axvzt1 154T) ' -7 PRED T64
12=waD(1,31+1 o , PPED €7
I3=~0OD(12.3)+1 : " PRED 2eér
HEII=XYZ(12, ISATI*XYZCOTC I3 )-XYZ{ I3, I1SAT)*XYZ0OTL I2) PRFD 2£G

405 HI(II=XYZI (LD, ISATI®XYZI( 1343, ISAT)=XYZI(I3,1SAT}eXYZI{12¢3.1I5AT} PREN 370

T=DOTORD (DR, XY700T) ) _ ‘ PRED 371

W=DCTPRO(DR.H) ‘ ' ' PRED 377
SINU‘—tXYZ[(Z-ISAT)#HI(2)+XY?!(1oISAT)*HI(1l)tHl(3l+KYZ!l3.ISATIt PRFD 377

. CHI(1)®+2+4HTI( 212 ) PRED 274
cosu={- XY’III.ISAT)tHl(2)+XYZI€2.ISAT)tHI(ll)*DSQRT(Hlti)*tzf PRED 175

. - HI(2)1222eHI (31822 . PRED 376
‘ T U=DARCTHES INU, COSUY - o . SR . PRED 77
- 425 1F (NOSST) GO TO 2010 ' o ST ST ‘"PRED 374
€ CALCULAYE Pa2TIALS FOR ESTIMATION ' o " PRED 7o
cRSOXYSRXYZ(3ISATI A{PSO(ISATI=YY) . N PRED 380

.. PMSTAI(1) =AXYZ(2,15AT }/XYSN(ISAT) : ) Lo PRED 381

C PMETAL(2)==RXYZ(1, [SATI/XYSQ{ISAT) ' A PPED 387
PMSTAI(I)=C.CDO S s s PRED IPA
PYSTA2{ 1) =RAYZ{1 . [SAT 1+RSOXY ’ : L. 7. porb “aa
PMSTA2(2) =RXYZ (2. [SATISRSOXY ce Lt . PRED "B&S
PMSTA2({ 11 =-AY/BS0( ISAT) o <. . 7 . . prFN Toe

. . GC YO 19023 ' ' ' ' ' PPEN MAT
€ RANGE . : P ) : BER oL o PRED "RA
" ASC RESIDI=NUSO(II-R{ISAT) _— - e PEFED 1AQ
IF(NIESTY GO TC L0190 - S — E o PRED “ag

PO 455 1=1.3 - o : : - S PRED Q)
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455 PMSTAL(I)==UFAT(1. ISAT) o o " PRED 302
. 60 TO 12330 T e PRED 363
€ RANGE RATE ' ) PRED 354
500 XYZOOT(1)=XEFIX{XYZI{ 4. 154T1Y, XYZT(Ss TSATI} +THDT2SEXYZ( 2« ISAT) pREN 108
' XYZDDT(’}*YFFIK(XYZ!(ﬂvISAT).XYZI(S.[SAY?)-TH)TES#XYZ(I.ISATl onen 704
XYZOOAT(II=XYZI(6ISAT) ' _ o PRED 327
* 0BSCll)= DOTPRD(XYZDI THUHATE141SAT)) . . o : PRED 798
RESID]=J350(1}-035C(1) _ R _ o PRFD 260
IF(NIEST) GO TN 2010 . « _ : . - _ -PRED g0C
NP=6 ) : : S B © PRFD &1
00 505 I=1,3 B : PPED &C2
S PMSTAL(I)==(XYZDUT (1) -2BSClL )% UHAT(I . ISATII/R(ISAT) _ PRED AC3
505 PMSTA3I(1,s1)=~UHAT{ [+ ISAT) o - PRFD 40a
IF(LNCT.TWESTA)Y GI TO 1900 o , N _ PRED £0S
RESID1=35C{ 1} «SRFNDX /C . ‘ : . PRED &C8
DO 520 I=1.3 ' Tl - S . PRED 407
. PMSTAL ({1 =PMSTAL(I)*+SRFNDX/C o : " .. PRED a&cCh
" §20 PMSTA3(I, 1)=OMSTA3 ([, 1) *SRFNDX/C . e . PRFD 209
GO TO 1920 . S - PRED 210
£50 CONTINUF o - ' : PRED 411
€ ALTIMETER MZIASUREMENTS R D : : PRED 412
NP=& . o . PPED 2413
ELFEVIISAT)I=N.500*DP! oL PRED 414
., €3=(2.270%C2-a. OC4CI2UHATC I ISATI*E2 ) UHAT( 32 ISATY PRPFD 415
‘RR=1.,0037R(ISAT} ' PRED &1A
OBSCEI)=RC I1SAT 1=AZ = (CI#UHAT( 3, ISATI®%2-C2) ¢UHATC I, 1SAT) ®%2 PRED 417
RESID1=07S0(1)~085C( 1) _ BRED &) &
ON S52 1=1.3 , PRED AtQ
552 G(l)--JHAT(J-IQATltuHAT(I-ISAT}*RR ’ _ PRED &2C
G (3)=G (3)+rRAR ~ ' o PRED 421
€ ALYIMETER PAHRTIALS .. , : o - PRED 22
E DO 555 J=1.3 ’ : : . PRED 223
55% P?'qTAl(JI--(UHATlJc15#T1+C3*uiJ)’ ' PRFD 224
XYZOOTCL) = XEFIX{XYZI (4, ISAT ) XY Z 1(Sa ISATII+THOIT2S=XY2{ 2. ISAT) opIn L2s
KYZDOT(ZI—YEFIX(XYZI(QoISAT).XYZ[(S-!SAT)i—THDT25¥KY2(1-ISATI PRED 426
XYZDOT(3Y=XY21(56,15AT ] PRED 427
€ ALTIMETER RATE . L o . PPED A2j
OBSCI2)=~NCTERD(BYSTAL, XYZDOT) e , PPED 429
RESID2=13%0{2)~0B5C(2) I D ' - PFED &30
IF {NOEST) GO YO 2610 o ' . 'pPRED a3y
Ca=-RR«ON : . - . PRED 432
. DO S58 J=1,3 ' ' o ‘PRFD ax3
S58 G2(J,J¥=(1,300~ J.ODC*UHAT(JoIQAT)**2)*UHAT(3-!§AT)*C4 PRED &34
GR2{343)1=G2(3+3)+2.CDCHUHAT{ 1. ISATI*CA ’ PEEN 4235
_62(1.2)=- 3, CCOFUPATIL W ISATIEUHAT{ 2, ISATSUHAT( I, 1SATI¥#Ca PRFD A2A
TG2(2.11=62(1.2) . _ ‘ o  PEFD &137
DO 6667 (=142 : : ‘ PRFD 43R
G2(1.3)=({1.050-3. ODOtUHAT{B-!%ATlttZ)tUHAT(I.IQAT)tCQ h PRED ARG
G667 G2(3.11=6G2{1.3}) . 3 . - PPED 440
0D 552 t=1.3 S ' . N | PRED 2at
DO 554 J=1,3 S . - PPED a8
558 R2(I,J1=-UHAT(1LISAT Y eUPATL I ISAT xR . . PRED a4
55T R2(1:.1Y=R2(1+1 }+5R . . ' o PEFD 444
C5=-12,300%C 1% UrAT (3, ISATI+& 2+ 2, CDCHC2 : - PRFD fas
DO S56 I=1,3 : . , : . PRED 446
FMSTA3(I.1)=C.CO ’ - ' PRED A&7

" 8.0-406
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) D0 556 J=1,.3 ' o T ... ..+ - PPED £4a8
. € SECONMD PAPTIALS CF ALTIMETFR WRT XeY.Z e . PRED 449
' s86 pAnHatI.JJ-nztt.J1+c3-G?(I.J}+G (I}%C5¢G (J) : _ PRFED ASO
. DO 557 I=1.3 : .- . . - PRED &5)
€ PARTIAL HDOT,WRT X, Y.Z-XDOT.YDOT.ZDDT o ' o . PREN AS2
PMSTAZ(LI=2.D0 . ) o . - PRED 4513
* PHMSTA3(1.2)=FMSTAL(]) — S C T .. ®RED 4Sa
" DO 557 J=1,3 ) o - PRED 55
S5T PMSTA2(!)=PMSTA2(I)-XYZDOT{JI*PARHZ{ 1 ,J} ) ST s PRED 456
GD T0 1939 . . : . . PRED a57
€ DIRECTICN CAS{NES - , T . PREN A58
N 600 RES ID1=0350(1)}-2FNV{1,ISAT) - s S SR PRFD 4S9
RES [O2=08S0(2}-RENV (2, ISAT) ) Lo . PRED 860
IFCNOESTY GO TO 2010 ) : . o PRED £A Y
DO 605 I=1.3 ) : PRED 462
. pvqrn:t:\--tEHATtt.JSTnJ—nsmv(1.15AT):UHAT(:.tsaT:)/pttsari OPZD A3
- B0S Pustnetxi—-(hHAr(I.Isra)—asvvtz.xqar)*unar(:.ISAT)ifntstTl PRED 464
GO YGC 1750 : . . ) " PRFD 465
€ X-Y ANGLES L , PRFD 466
T Y00 EZSG=1.2D0- R“NV(culSAT)**a : - ) PRFD 467
: EZ=0SCRT{E?5C) ' PRFD &68
REEID1I=IJAS0O(1)-DAT ANLRENVI1, ISATIZRENVE 3, I5AT)) : . PRED 469
. RESID2=0N0S0(2)~DAT AN(RENV (2, ISATI/EZ ) L : PRED 470
t IPCNDEST) GO TO 2010 ' AR PRED 471
REZ=R{ISAT )*EZ ’ Y : B PRED A7?2
REZSO=R(IS AT }xEZ50 ! ) . . PRED 472
DO 735 i=1i+3 ; . ‘ rEED &74
CPHSTAL{TI={TraTils ISTAISRENVII ¢ ISATI-ERATITvISTAI SFEHVISWI3ATS SRC3 272
. RE 250 - ' ‘ PRED 476
795 PMSTAZ (I)--(LHAT(I.ISTA)—RcNV(9115AT1#UHAT(I-ISAT)'IR -z . PRED 477
GO TO 1229 . : - PRED A78
C MAIMUTH £ CLEVATION ANGLES . : . PRED A79
BCO FRESINI=IHNSO{I)-CARCTNIIENVI 1. ISATI.RENVI2. ISATY) PRED 49
" IF(DADS(RESIC1).GT oDP 1) BESIDL= RFStot—aaxcntoT«op:.R=st01: PREN &P
RESID2=2350(2}-ELEV( ISAT) _ - PREED AB2
- IFENREST) GO TO 2210 . . " PRED 4n2
REN=P(I3AT )#EN o : R : ' ' " PPRED aRs
" RENSQ=R(ISAT)*ENSQ o . ; : 7 opFD aas
DO B3S I=1,3 ' a o PRED a6
PMSTAI{!)=-(F=NV(2.ISAT)¥EHAT!!-lSTA)-R‘NV(l.ISATl'NHAT(I-ISTA)]f PEFD 4R7
. RENS N . PRFD 4518
‘805 PMITA2(1)=—(ZHAT{I,ISTA)=RINVL 2. ISAT ) ¥UHAT(I, ISAT))/REN PRED 489
‘€ CONVERT EARTH FIXED PARTIALS TN INERTIAL , PRED a0p
1600 CALL CLEAR(PMIXQ MBARM, ZENUEAS ) . PPED 491
IF{MTYPS,GT 14 ANDJMTYOF LT L2271 GO TO 1910 S . . PRED a92
DO 1925 K=1,AMEAS : . - PRED 4613
PRELiKIS-XTHERT (PUST ALl oK 1o ONSTA(2:K) ) : o - PFFD A%a
CPMI2.,KY==Y [NERTIFMSTA (] .K}, ﬂH%TA(?.Kl) o ' - PPED aAasg
PU{ I, K)==PYSTAT3.K) _ S ORFD 49a
PMPX) {NCARU=5,K)=BMST A{ 1.K) o . - " PRFD 497
L PMPX) (NDARM=2,K)=PMST AL 2,K) - 7 ppFD aaa
PMPXD (HNBARM=I,KI=B uU5T &( 3,K) T IR . - ... - prFD acqn
P PUMPXCIMNAAQM=T, K121 .00 . ) T . PRED son
IFULKP.LT.A) GO TO 1aze ) ’ - . epER BAY
FMEA K} ==X INCRT(PUSTAZ( 1, K} PMSTAI 2,K)} : ot ' ORFD S02 |, -
PMES K) ==Y INERT{PUSTA I 1K) PUSTAIL2,K)) : . PRCD ¢33

8.0-407
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PM({64 K] 2=PHSTABL(I, K}
!Ft"TYpECNEo-’-ANCQHrfp:-NEQQ.AND MTYﬁEINE 28) Gn T') 1925
IFIMTYP S, BNt ANDeK.EQL 1Y GO TD 1925
PMLL KIZP ML X I=THOT2S52FM{54K]
PHI2.K)= DH(2.K!+THDT25tDM(4.KI
1925 CONTINUF N
* 60 TO 1349 . -
1930 INCR=ISAT2-ISAT1 )
PHEXIINPARYM-5,11=PMST AL(1) .
- PMEXI {NPARM=-4,11=PN¥ST A1(2)
PHMPXI [NPARM=3,1)1=PuST AL(3)
PMPXO {NPARM=7,1)=1.0D0 T
C CHAIN IRSTANT ANSDUS PARTIALS BACK TO EPDCH
1940 1SATHO=ISATI]
1945 LI=(ISATNO-1)*5
. DO 1950 1=146
Li=L1+]}
DO. 1957 K=1,AMEAS . : :'
. Kl=Kex2 e ;
e DO 1953 J=1..NP ’ )
165C PEPXO{L1.KI=FMPXOILL s K)I4PM(J, Kt)sﬂxPXO(J.I.!SATNDl
I1=6
JI=ASATES
DO 137¢ I=1.2
LI=ADDRIISATKD,1}
IFILI A.E.C)Y 50 TD 1970 '
Li=JleLt ‘ -
11=11+1
DO '1595C K= I.hirha . . .
Kl=K+K2 ’ R
. DO 1960 J=1.KP ’
1963, Pupxo(Ll.K:-DMDKO(Ll.K1+PM(J.<1)tpxpxotJ.Iz.ISATﬂO)
1978 CCKTINUS
I1=11+1
I2=NECNS{ISATND}~}
EF(11.GT.12) GO TO 2002
) Li= qu*(ADcnti.x).ADDR(E.1).ADDR(l.zr.Aoon(z.Zl.ADJR(l.3).
.. ADDR(24+ 3} 0401
oD 1980 I1=11.12 : e
ERLINE S o : .
D0 173C K=1+.MMEAS .
Kl=K+K?2
DO 19373 J=1.KkP . : :
‘1980 PMPxO(Ll.K}-FMHKQ(LI.KI+PM(J.<1!tPKDXO(Jo[oIGATNDl
2090 K2=K2+2

T~

.

ISATHO=ISATHO® INCR ' o -

, IFCISATNOLENLISAT2) GC TN 1945

2Q10 ELFEV(ISATISELEVIISAT)I/PRAD

C TEST FnR GonuND TRACK WANTED
IFCNDOT.SUESATY RETURN

C EAST Lnnn:TUhE 0F SATFLL ITS IN DEGREFS

2029 DN 2757 J=1.KSaT
SATLOH(J!‘(DITAN’(xv?!(2.J).XY7I(I-J)) fH-Ta)/DRAD
SATLON{ I =CMID (S ATLON[J 147,202+ 3,6N2)

C GENDETIC LONGITUCE OF SATELLITD. IN DEGREES . ’
KYSO( I =XYZI(1+ )82 X720 SV 002

. 8.0-408
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coa
G5
06
=¢7
<0oR
€09
19
=11
=12
&)1
514
15
516
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=18
=19
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%25
25
827
2R
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533
551

<32
=233
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b 1.1
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ES?
59
59



PREDCT .
Page 13 of 21
October 1972

. - . - . . - ) N . . - ] - .
SATLAT(JI=XYZ2I(3,2)/7(CSART(XYSQ(J)I*FLAT21} ) . PRED 560
. SATLAT{JI=DATANISATLAT(J)} }/DRAD : L "PRED 51
- € SATELLITE HEIGHT IM METERS T - ) ‘ PRED 562
. RSAT‘-‘»DSORTIXYSO(J}H(\’Zi(B'J)th) - oo o : . PRFD <&3
* SPSISO=(XYZI(3+JYIRSATY*n 2 . o "PRFD SA&
- 2050 SATH( N =(RSAT-AE)}=-{FSCQ32%xSPS[SO**x2-FFSN324525]150) PPED 555
o RETURN . o . PRED S66
. 3000 FORMATI' thstsxs+exss ACCFPTED TRANSIT TIME SRROR AFTSR SIX ' = ©ORED R&67
o . SITERATIONS =',E12 54" SECONDSe GREATER THAN®E12+5, ] PRED S€8
e "% DAYS SktrxkvkErwst) : ] : PRED =64
END : _ . . . ) " : PRFD S70
- ; :—'
" “ -
Y - - .
i e ‘;, -
3 Lt

7 8.0-409
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.. T "
* - .
. KAME " PRNTPR i}
" SURPOSE TO PRINT THE OBSERVAT ION PREPROCESSING REQUESTED

CALLING SERUINCE CALL PRNTPR{OUT? 4ATYPE)

-

. SYMBCL TYPE DESCRIPTION

oUTP 1 . DUTPUT = PRINTER ' - S
ATYPE ©DP OUTPUT « MEASUREMENT TYPE MNAMES

- €£31)

T .SUBROUT INES USED NONE

"'CDHMDN BL.OCKS CGEDS
) A ..
INPUT FILES NONE i :
CUTPUT FngS auTPe - PRINTER

SUBRAUT INE PANTPR(OUTP,ATYPE} .
REALFS ATTPRE(31) sNAME seMAMEZsaL s TYPTS(BLANK
INI ELER DUTR |
DIMENSTINON OUM(2) ' -
COMNON/CGEQS/OUMLIPREPR {4 ¢ SOJ.RFIHDXIE.SQI.IND°R=(’.50) NCERPR .
- G1(z02)
. INTEGER*2 [PREPR.INDPRE
: DATA MAXTOE/Z1/4ALL/SH ALLZ.TYPES/SHTYDES/,BLANKAIH 7
€ PRINT HEADING : ' :
o WRITC(OUTP,1C700)
DO 320 1=1.NCPRPR
WRITE(NITP, 10710}
L=INDPPRE(2,1}
TFEL.EQ.0 s OQR(L«GTald dAND ol 2L T «273) L =MAXTPE
c PRINT STATIAN NUMDER & MEASUREMENT TYPE
NAMEL=ALL
NAME2=TYPES ‘ R L
IF(LNEMAXTPE ) NAMEL=ATYPECL) ' : AR
AFIL.NEMAXTRE) NAMEZ2 =0LANK ‘ . R
IF(L.LT ) NaMEZ=ATYPEIL+TY S ‘
CETFCEINDBRF (1,1)) 325,250,225 ' e
" 225 WRITE(OUTP,10701) INDPREC(LI }s NAME] (NAME 2 : .-
. 6O T 273 R
L 250 WRITC(NJTP,.1C702) NAME]L(NAVEZ2
“ 275 CONTINUE . ‘ A : o :
: D0 325 J=1,.,4, s
o IEIPRESA(Js 11 .GT. 0} cn TQ (107.3ce.309.11r).1
335 CﬂNTlVU*
GO TO 32 S T o
C TRANSIY Tiue - : : . DS
307 WRITE(OUTP,1¢7031 - ‘ o ;

18.0-418
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.« .

G0 TO 335 . R 2T .+ . _PRNT 6

. 308 tF(tpnc=a(1.1).ue.0) WRITECOUTP,.1GT10) L ' " PRNT &7
€ REFRACT ION - L o PRNY S&
' A=RFINDX(1,1) . ' S e o " - PRNT %o
IF(ALLE.D .} A=228.5 ‘ " S T PRNT 60
WRITE(OUTP,10704) A : . e . .. . PRNT 61
. GO YO 335 . _ .-+ T .- . PPNT 62
€ CONSTANT TIMING " - . PPNT &3
T 309 IF(IPRFBR(1.1)+IPREPR (2,1 1.NE.O) wnxretourp. C710) "7 PRNT 64
WRITE(OUTP ,107C5) RFINDXS241) : ) PRNT ‘65
. GO TD 335 . o 3 e . - PRNT . 66
C CPTICAL : T N L . .7 _ PRNT 67
310 WR!TE(DUYP.1C7081 ' ' o - T . PRNT 68
320 CONTINUE : S : _ ‘ . 0 PRNT &9
" RETURN o ' PANT 70
10700 FORMATI1H1,50X+2SHPREPROCESSING copnpc710usr:wo.aax.7qsrnrtnu. PANT 71
% . 21X JOFCORRECTION/LIH o 26X, 6HNUMBER , SX 2 7HTYPE(S) 412X, PRNT 72
2 THTYPE(S1,11XsSFVALUE) o PRNT 73
10701 FORMATI37X,1543X A6, 2K, AG) : BT . S . - PRNT T4
10702 FOFMAT( 32X (3HALL 24X, A€y 2X4A5) : ” : _ : PRNT 75
10703 FORNMAT(IH+ (E2X,,12HTRANSTIT TIuE) : : OBeNT T&
19704 FORMATIIH4 . EZX 1 AHEEFRACTION,F12.1.34 N UNITS) ' PRNY 77
MO705 FORPAT(1H4,£2Xe 11HTIMING BLAS. 2PF11.1,13H MILLIS~CHNDS) . PRNT 78
10763 FORMAT(IH 463X,7HOPT 1CAL) ) _ . . PRNY 79
1271C FORVWAT(IH ) . : = ' _ ' PRNT RO
- END . . g , " PENT 8%

J .

8.0-419
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- DESCRIPTION

| PROCES is a sﬁbroutine designed specifically to

" PROCES

complete the GEODYN preprocessing.

- - PROCES makes the following_preproceésing cor--

rections:

Transit Time,

Annual Aberration,

Diurnal Aberration,

Parallactic Refraction,

Tropospheric Refraciion,

- Range Transponder Corrections.

~ The specific corrections applied by PROCES
~ are dependent upon indicators input to PROCES through
.. ~COMMON storage.

rage i or £y
October 1972



MAME
ENTRY PCINT
PROCS]

PROCES

" CALLING SEAUENCE

- SYMEcL TYeE

- iSTANO_ 1«2
(1

‘ STAXYZ OF

LT g3ty

RLAT po
(1)
RLON opP
t1}

H

CALLING SEQJENCE

" symaoL  TVAE
ISTA 1

.DAY -+ DP

_THETG 9P

SUBROUTINES USED

" COMMON BLOCKS

-INPUT FILES

CUTPUY FILES

REFERENCES

e

.

- PRUCES .
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5

PROCES _

PURPOSE

INITIAL IZAY 10N ' L

"To COMPLETE PREPROCESSING OF SATELLITE MEASUREMENT!

CALL PROCSI(ISTANO+STAXYZRLAT<RLON)}
DESCRIPTYION

INPUT = TRACKING STATION NUMAERS

*

INPJT « TRACKING STATION CARTESIAN COORDIINATES

; . L]
INPUT = TRACKING STATION LATITUDES

INPUT - TRACKING STATION LOMGITUDES

CALL PRCCES(ISTAWDAY.THETG)

DESCRIE TGN

INPUT = TRACKING STATION INDEX

INPUT € QUTPUT = MEASUREMENT TIME IN DAYS FROM

JAN 0.0 NF THS REFFEREMNCE: YEAR

INPUT &€ OUTPUT = RIGHT ASCENSION (OF GREENWICH

CRBIT GRHR AN REFION DoTPRD NUMARA
CcBsSDOT EPHEY ENN o DpJUL :
CGEDS CUVECT CEPHEM . GNDTRK CONSTS
PREBLK _
NONE

NOAE

*GEDDYN SYSTFMS RDESCRIPTION®

VOLUME 1 ~ GEOCYN DOCUMENTATION

SUNRCUT NG PROCSI{IST ANQ STAXY Z o RLAT. . PLON]
EMPLICIT QEAL*R (A-H,C-21

LOGICAL 1 VHFCHN,PREPRD . _ _ L.

LOG I AL SATSW

"8.0-422 .
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N bt ;»uuUbLliILITY OF THE 7.-_- E ; . - - .

- .
mmmmuu,PAGE182003‘, . )
- - .- -

!NTEGEn nECND ' ' ' L "PRNEC K6
INTESERSD MTYPE.uweas.onTYn.cnnncL.tsarl.taaz.ISTANo : PEOC 57
DOUBLE PRECISION L ) ' T PROC 59

- REAL TRANGP,REFICN.EON, CASDAT . . PROC E°
 DIMENSION PSAT (2),STASATCZ) . ISTAND(1),TIANSI(I,42,49) . KSATNAC27) PRNC  EF°

o STAXYZ(3.41),RLAT{1) RLONCLY, GATEL3).PRETYP(2) ,STPSATI3) | PROC €1
COMNONACREOS/ISATIDL 2] IPREPRA 453D ' : PRDC €2
CONPON/CIVECT/UHATED 4 2) 9 XY7( 31 234 RXYZ L34 21 4P2 Nvta.zi.ntzl.nso(z:. PRAC 63

. xysat2) } PROC | €4
COMNON/CEPHEY/ 2D (8 )« SUNX. SUMY, IGR(1324) ' Lo PROAC 65
COMMON/GNDTRK/SAT. AT(41'SATL“\(2).3ATH(’)-ELFV(2)oaATSW : PROC €6
CCMNCHN/CONSTS/CP 1, DT w02 1. DR 45 2R ‘ . epnC 67
COMNON/PREBLKSCAYSTA, 02501, nﬂsoz.qlcx.qxcz.qn=uax.(sn.uvvps. : PROLC 68

. NMEAS. ISAT1, IPRE, CPANEL « VEF CHN (PREPPNWFEIND PROLC A9

DATA NSATNO/27/.GATEZ 18737031,30844628257,.8304635851.620/ poQC 70"

. VLIGHT/2.53702508/ ,STONNX/Z28.5D0/.PCONST/C. 843233502/ PPOC  TY
DATA KSATNO/558914 650621, 65CE301 . . "o epoc 72
. EB021s 6RICILEROC2CT, . o onnc 73

. 64541,640551+6a074C1 . o PROC 74

‘e €5811,650E11+6508101 B PENC 75

. 66491, 6604651 EACLAN] T ) epos TH

‘.- E67731.6T0731.67073C1, . . BROC 77

. EB141,650121,6371401, L panc 78

. 69511469511 +69C5101 S . PROC 79

. , : 65911.465511.692511/ . o S PROC  BO

DATA TRANSP/ , _ ; PROC A1

C GEUS - E PRGS A2
. O-367?E4.2$0..0.306E4-2*0-. o . - PROC A3

¢ GEOS B - - . PROC 84
- o.3'a=cn-E*O--O-JseAEA-atc..” ' . o PROC  AS

€ oGO 1 - LT © PROC A&
e O 3*3&54.2*0..0.371054.z:~.. ' ‘ . . .epnC 87

c oGo 2 ' R ‘ : epOC e84
- L) De352CA4 4 2%0 40 Ce373E242%D 0 . . ’ _, ' PROC &
oGco 3 ) ' e - ST eRnc 95
. 0¢351IE G 0.B5CBE~2a0+237EE=F 404373158 4=e55F7E-240+35356-6,4 PrROC Q1

€ - 060 & _ PROC 52
- ‘0.35?954.0-60246-2-0-43548-6o0;374054-0.9544E-2-0.458?E*6. . PROC 93

€ 0G0 5 . ‘ , - PRNC 94
‘s  0e37ITEA42%0440.3880E4,2%04 _ R " PROC 95

€ 0Go's ' ' ' ' : . PROC 96
Ce 00372008, CefTIBE-2.042810E=6404371258 4= +6290E-2,0424375-6, PRIC Q97

v 0e3327C4:s—269TIE=240 e 46RAE- 6,04 T2A2E 4= e2303E~2¢ =4 45B5E~6/ paac €8

~ RETYURN : PROC O3

* ENTRY P2NCES(ISTALDAY.THETG) : S PROC 100
PRETYPI1)=IPFE/1D Co Lo panc 101
PRETYDL2)=[PFE=-PRETYP (1 1% 10 ) T L - - PROC 102
pnspno=.FALse. _ e ot 1T “pROC 103
CIF(PRETYP(1].EQ.G) GO TO 1£0D ‘ - T L - pROC 1S

_ IF(1.EN.2) GC Ta 200 : o s .. PROC 10%

. IFLVTYPERLNTL2) GO TO 12§ L S  ppOc 07

.. I1=PRETVP (1) _ - SR _ SR PROC ‘ca
€ TRANSIT Tiwe A . _ . PREOC 109
: 12= (RU1SAT1)-0DSCLI/GATEC ) 404500 ; - o PROC 119
lFI!Z-En.O) GD T 10Q¢C - pPPOC 111

Lt

'8.0-423
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N - -
. L

. REPRODUCIBILTTY oF TEE

. - . . . .
. R QﬁJGINAJJPEd}E OOBLQ; . S .
0BS01=01SD1+GATE(l 1) #+CFLOAT{12) - _ T PROC 242
TRANTM=DFLOAT{I2}&«GATE(I1)/VLIGHT A R o PPOC 113

6D TO 152 oo : o _ © - PROC 114

:oo TRANTM=2({ ISATL1/VL IGHT o o : S PPOC 115
155 DAY=DAY-TRANTM/8E4CO0 L) ' " S .. o PRDC 115
€ RECALCULATE 23BIT & GREENWICH HOUR ANGLE : S . PROC 117
« CALL ORATIT (LAY} . ' , : : s £ROC 118
THETG=GRHAAN(CAY ISTA) ) A . PROC 119

GO TO 1230 e . LT PROC 120

T 200 IF(NTYPE.ME.1) GO TO 210 e - ' T OPROC 421
IF{ISTANIC(ISTAY.LT «90GCI«AND . SSTANOKISTA)oNF 8009} GO TO 239 PROC 122

€ DIURNAL ADERRPATICN , ‘ ' PROC 123
T2= IDINT{C:Y) _ ‘ : R .. .- .- pnoc t2a
UT=DAY-T2 ' y : : - - PRAC 125
OCNSLT=NCASIRLAT(ISTA D) o : . PROC 126 -

HEUT €24,0)+9.856500% TCINT(UT#24,.00)}/3,.603 CA " . PROC 127
H=H2OTWND [ /24, NC+RLAN(ISTA) ¢+ THETG-CRSN ‘ PROC 2P
 OBSO2=0RnSO2+4C.C2I300=S2R%iS . DO xNCOSLT*DSIN(H)I«DSIN(NBSN2) PROC 129
oBsCl= 04501+c.3zcoﬁ*sen*ncn3LrtocnstHJ/Dcostoaqof) oROC 130

€ PARALLACTIC REFRACTION . g PROC 131
PSAT{L)=UHAT {2, 15AT1) ; _ , © PROC 132
PSATI21=~UHAT( 1+ ISATL) : PROC 1233
PSAT{3)=2.2C0 ‘ T PROC 134
STASAT{1)1=STAXYZ(2,ISTAYEXYZ(3,15AT1) o . : PROC 135

. -=STAXYZ(3 s [STAY®EXYZ(24IS5ATL) epnc 136
STASAT(2)=-STAXYZ( 1, ISTAYEXYZ({ 3, 154T1) o PROC 1137

. : FSTAXYZ( 3, ISTAYEXYZ( 1, 1SAT1} ~ - PROC 138
STASAT{3)"ST-KYZ(1.15TA)*XYZ(2.[§AT!) - PROC 139

. —STAXYY(Z.IJTA)*XYZII-ISATI) . . PROC 147
T2=PSAT (1) 2240547 (2) *=2 - L pPeoc 141

urt= e.rAs.\r(1)=t2+RTASATl2]#*2+STASAT(3}#*2 PROC 142

. Y2=DpS0RY(T2) : ‘ o T PROC 143
UT=05037(UT} ‘ - ‘ PROC 144

00 205 J=1,.3 e . " PROC 145

, PSAT(JI=OSAT{I)/T2 ' S PROC t4s
T 205 STASAT{JI=STASAT(JI UT o _ ‘ o ' PROC 'ta7
: CQ=DATORD ( PSAT,STASAT ) i : PROC 149
STDSAT{II—UHAT(3.[SA-ll'DSAT(El-UHAth-ISATlJtQSAT(31 ' PROC 149
ETIPSAT(2Z) == ATE 3, ISATLI*PSATL L I+UHAT(1, ISATI) =PSATI( ) - PROC 150
CSTPSATIII=UPAT {24 ISATII*PSAT (1 1=UHAT{1,ISAT1II%OSAT(2) . : PPOC 151}
UT=DSART(STPSAT(I) ¢+ 24STRSAT(2) #3524+ STOSAT(3) *2 2) PROC 162
SO=DOTPAN(STESATSTASATIZUT _ ' . - PROC 1573
Z=C.2SNI«NTHCRI~E_FVIISATIY | . ‘ : ' " PROC 15&
IFCELEV(ISAT1).GT«0-CC3) GO TO 206 [ pRAC 155

- Z=C.002 i _ ' : ST PRNC 156

+ PRINT 13020 ' : ' PR o " PROC 187
10003 FORVAT (12 xssstez+exs ELEVATION MEGATIVE, MAXIMUM CORRECTION *, PRAC 15A
1 'FOY DARALLACTIC REFRACTIGN USED. SExeswssssys) - PROC 1&G
zoa RCCSZ=R{ISAT1I*NCAS(2Z) , R ' PRNOC Y682
IF(RCOS7.GT.1,10%) GO TO 207 : o LT pRoC 18]

H=1 D% -2 XP (~1.335D-4tRCOS2Z ] T PROC 162

G0 TO 223 ' B PPOC 143

237 H=1.007 ‘ .+ . pRDC Ytea
208 DR=0.435307=4. 84813nctcTA~(7)-H/Rro z : . . S pant tes
ONSC2=0H502+CR*CN . _ . ' I PROC YASK
.OHSCI-UW)OIOCR¥SO/TZ o : ) ‘ PROC 167

8.0-424
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L REPRODUCIBILITY OF. m, o,
SR oamnw, PAGEISPOQR | |

- . . Tw

€ ANNUAL ATEPRATICN : L. - " PROC 168
1203 J=1STANDLISTA) : PROC 169
IFC «NOT.( J.E0.800920R+JsET. qo:%.on.J ENeB019.0R«JeT0.B030: OR, pPOC 170

- JOEO.5'14|0R.J fO.E"‘lH.ﬂR.J.FO-oO?B.ﬂP.J.:Q.&uZ? DA PﬂnC 17:

o JaE0.£L35.0RJeEOLEIA2aNR eI IENLELSIINRLILED S eoso.oq. PRNAC 172

e  JeE0.9831.0R,JsEQ.G432}) GO TO 1000 .. PROC 173

. DI=DIULI(DAY)Y, , SR e  PROC 174

" CO=EQN(DJ.S5C.0R,E) ' DI oL, PROC 175
CALL EPHEM(CAY s FALSE#) o ce ‘. e T «+: - PPOC 176
CE=DCOS(E) - S e ‘ I PROC 377
DATAN7[SUNY'CE*SUNX) - ST e e ®ROC 178

CL=0COS (L) . ' R : . - PROC 179
SL=CL*SUNY/ (SUNX®CE) o T s . eROC 180

’ CA=DCNS(NASCI) S T . . -PROC 181
SA=DS IN(DASOY) o . ‘ , - PROC 1a2
CD=0CD5 {T1502) : o T o .  PROC 183

, sSD=0D5 I1M{22502) - o - - .+  PROC 184,

. TE=DSIN(CI/CE T ~ . " PROC \ARS
 08501=07501-20.507 #5205 (CAXCLECE+SARSLY/CD : LPROC 1BE
onso2= 0H§02-20.SDJ*SZR‘(CL*CEt(TEvCD SA:<D|+CA:5045L) . PROC 1R7

"GD O . C . : PROC 10R

219 SIME= RPNVfB.ISATIl ot T erac 189

© SHINDX=STONDX ' ' _ PROC 290
TEISRFNDX «NZe04D2) SR INOX=SRFNDX . ] PROC 191

' IF(MTYPELGT.3} GO TO 260 ; . PROC 192

| WCORR=RCOAHST#SRINDX : PPOC 193
FECVHFCHNT VIORREVOORR+REFIGN{MTYPE s 13TADAY) o npOC 104
IFIMTYPE L Us S} G I 220 : : ~onL 13T
IF(PRETYD(2).6T.2) GO TO 215 : T PROC 106

€ RANGE RESFRACTICN . B ) . ) T pPRDG 197
OBSO1=0058N1~VCORR/ (0, 026D0+5 INE } o S . PPOC 198

6O TOD 1330 : ' - .. © PROC 199

215 COTE=DSATT (1.000=-SINE®22) /S INE _ - o rROC 200
€ RANGE PEFRACT [CN FOR FRENCH LASER R B PROC 201
0BS01 =025 D1 -SRFNCX/ {5 INE+COTE®1 4 CD—3) _ ' ' -pROC 202

GO T0Q 12332 : ’ . " - PROC 203

C APPLY REFRACTICN CORRECTICN TOD FANGE RATE DATA . PRDC 20a
220 RATELI=0ASHNTI(7T. ISTA,EC3TY - PRAC 24%
DB%CI-04501#VCCRE:EDDT*GSQQT(I-ODO—SINE*¥2)/(O ozsoo+s:nu)tta PROC 206

. GO TO 1232 ] . T PpOC P07
260 CCSF2?=1.D0-SINE®#2 , T PROC 208
COSE=NRSNRT{LOSE2) _ . ' T ; ' "FROC Poa

" WCORR=1.D-62SRINEX - ' - PROC 21¢C

- IF(VHF—'C—I\' NR.MTYPELEQ .S5Y VCORI=VCORR+RT F[ON(“TYP:-!STA.DAV) ponl 211
DELTAE==-VCORR/ (#C1 68402 +.583I02¢ SINE/CNSE) : _ PROC 212

« IF{MTYPZ,CO0.7) GO TD 2RQ . , o S © PROC- ~13
SINA=RENY {3, 15AT1)/CGSE _ L L T " PROC 214

- COSA=RENV(2,I5AT1}/COSC ST .. ..pROC 215
IF(NTYR T, £0.6) GO TO Z7€ B ' T PO 214

C APPLY KEFRACTICN CORRECTICY TO MINT TRACK DATA o . PROC P17
€ASC1=03SN1-SINASS INESNCLTAFR T ' PROC 218

0n5 020303 -COSA+S INE*DELTAE - e : " eRpn¢ 23a

. GD TO 12090 - o o PANC 220

C APPLY RFFQGCT]CN'CDRFECTICN TO X-Y ANGLE QPATA P " oROC 221
270 GOSDIZOASAL=SINASDELT AT/ (SINFE 2 248 INA®e2+((CS522) M . eRNC 222
ONS02=0NSN2-COSA®S INEFNELTAR/DSANTI1.CDI-COSTZelNSAR®2) ‘PROC 223

8.0-425
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: ) REPRODUCIBILITY OF THE - = - * .
. ORIGINAL PAGE IS POOR . - S e -
60 TO 1300 C : . PPOC 224
'C APPLY PEFRACTION CORRECT ICN TO ELEVATION ANGLE DATA . PROC 225
280 GBS O02=03SN2+CELTAE : _ PROC P25
1000 CONTINUE o I PROC 227
[F(YTYPF . NE«2. CRCHANEL JEQ.C) RETURM - ' o © PPDC 228
€ APPLY TQANSPNNCER DCLAY CCRFECTIIN TO RANGE DATA . PPOC 227
ISAT=NU¥BRA (1SAT ID{ISATLI)XSATND,NSATNO)} ; PFOC 230
IF{ISAT.EQ.0) REYURN . e .- PROC 231
ISAT=(1SAT+2)/3 ’ .. - . "7 eroc 232
TF(ISAT.FO.8.ANDsCHANEL.GT.3) GO TO 265 . : S ‘ pra¢ 232
G0 YO 292 - : < - PROC 223a
' 265 ISAT=ISAT+! R R S S .. PROC 235
- CHANEL=CHANEL-3 ' o e - PRNC 236
IF(CHANEL « GT «1) RETURN ' _ B . PROC 237
290 CHANSL= (CHANEL+2)/2 . B ‘ PROC 228
" RDCT= CRSDOT(E.ISTA.RDDTZ) : oo - : pROC 239"
. - DELR=0.D0 S ‘ L. _ : PROC 240
DO 300 1=1.3 ’ : . s ‘ PROC 241
30¢. DELR=DILR¢RDOT#¢ ([-1)%TRANSZ( I, CHANEL.!SAf) - Panc 2&2
DELR=-DFLR% +5D-9*VLIGHT . . - PRPOC 243
BB501 =09SD14CELR _ . X _ PROC Tea
) RETURN . o ' : L - PROC 7485
EnD : T e PROC D86
1 - . - . - . . -
N » L
4 :
a - .

8.0-426 -
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CORRECT RANGE Fec

INITIALIZATION AMBIGUITIES AND
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»

Conrure Amargurry

: : e, _ TRANSET TIAE.
- ( Reroe) - L

5
®

ZERY
/ﬂm‘oa’gfm’g
FAZLCATER,

TEANSTT TIME
COrLecrren r=or

TYOES ormers
THEK CANGE

RArGE
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TG For
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ReEcAaLCucATE e R
OoRrALT . - - oeTINL
: ) - DATA
GRHRAN
ReECcnLecLatE
GREEMTCH
Hour anNGLE
\ /o006 o . :
' : . Y Correser Fog
' ' DIURIIAL
Aecrrarzon/
forrececr Fo”A
FPAREARLLATZE -
LeErFrpcTrons
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DESCRIPTION

RANDOM is a subroutine used to read, write and.
read/rewrite satellite observation data.

Sincé each measurement must be rewritten after it
has been preprocessed, direct'accgss methods of I/0 are
required and since large quantities of data are pro-

- cessed, it is necessary to use a large data buffer.
. B . ) .

. RANDOM buffers the observation data and calls
‘the direct access reading and writing system subrou-
tines DREAD and DWRITE to perform the I/0 operations.



" NAME

RAN

RAN

CALLING SECQUENCE

SURR

‘ENTRY PDINT

DRD

DWR

. CALLING SSOUECNCE

OUT INES USED

* COMMON ELOUCKS

_.. INPUT FILES

AN DOM
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PR . . )

RANDOM
PURPOSE

TO UNPLOCK £ READ DRSERVATIONS SROM IANDOM ACCESS

FILE :

70 BLOCK £ WRUTE OBSERVATIONS IN RANDOM AZCESS .
FILE . : S - . é,

CALL RANDRD
CALL RANDWR
ERROR
PREBLK S :
. o .

IDISK = RANDOM ACCESS DATA FILE

CUTPUT F1ILES IDISK = RANDOM ACCESS DATA FILE
i .

SUBRRNUT INS RZNDRC , . - - ‘ RAND 254
IMPLICIT REAL®S (A-H,C=2) o HAND &7
-— = COMMONSPREPLKZA{LIS 2 IREC ' RAND 28
ENTEGER Ay TUFL{156,113)MNREC/LI3/KBUF/L/WNUNRDS/16/ ! . PAND 29
LOGICAL WSWTCH/ s FALSE o - _ _RAND 20
- EQUIVALENCE (DISK, IDISK} ' > T RAND 31
DATA 1DI3K/12/ _ ; : S PAND 32
=1 ‘ ' ' - RAND 233
GO TO 12 . RAND 24
. ENTRY RANDWR " mAND 35
WSWTCH=,TRUE. RAND 36
. k=2 ) ) RAND 37
10 IBUF=(IREC~-1)/NREC+1 , : .+ . " . BAND 18
1 e ST ECTRUF JHNE LKPUF) G3 TO (S0,9C).K o : . RAND 39
20 JREC=IREC- (I FUF—-1)#NREC - o ‘ . HAND &0
. G2 TO (32.70).K : S Co : ' RAND 41
: ‘¢ UNBLOCK DATA _ R o RAND 47
30 DO 40 [=1,.NWORDS S N RAND 43
&40 - A{I}=BUF({I.JREC) . .- . RAND 4&
o - RETUAN ' - RIS - . RAND as
=9 IF(WSWTCH)} CALL OXRITE (IDISK «XKBUF,BUF) : ! S o . RAND AR
‘RBUF=IBJF T o - RAND a7
WSWTCH=s FALSE. . - RAND &=
¢ READ BLCCK i B W . .. = - pAND &9
. CALL 0PZAD(ICISKCRUF JAUF L 60 ' P -~ RAND S0
GO T0o 2C _ IR o RAND &1
60 CALL ER30R({11.,IDISK) - L S . T RAND &2
RETURN ‘ ' ' ' e e N TULEE
€ BLOCK CATA : . o - . RAND Sa
7o 00 82 1=1,NWCANS : : N C RAND &5
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N

80  BUF(I,JRECI=A(I)} , : , ; - RAND 55

. RETURN ] ) : Y - " B S T mAND  S§7

€ WRITE PLICK C : - ' ) L ' . RAND S5
.90 CALL DW2ATELIDISKIKBUF,BUFY . s - ... ., RaND 9
: T KBUF=IRUF _ ] e e _RAND “C
GO0 T3 22 s T T : } 0 T RAND A1

. "31000 FORMAT{1X.ZB.I6,20A443401X,2Z8)) Lo _ - RAND &2
END L e . RAND 63
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REARG

 DESCRIPTION o S

REARG recomputes back values of acceleration and the
sum array for given changes in stepsize. If the step is to-

-be increased, first REARG will double the stepsize and then

reduce to the desired stepsize. When the step is decreased,

interpolation is used to obtain midpoint values for the in-
tegration values, followed by calls to F and VEVAL to
evaluate the accelerations at .each midpoint,

8,0-434
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NAME REARG
PURPOSE - " TD RECONMDOUTE BACK VALUES JF ACCFLERATION AND THE
: o . SUM ARRAY FOR GIVEN CHANGES IN STEPSIZE

C&LLIRG SEQUENCE CALL REARG(M, M1, IORDR1 4 IDR0DCRH1 4H2.T1 T2FCT NN,
™ ' . o SUM SUN L COEF? 4COEFVs Yo Y1 VARWFCTL P

. SYMBCL TYPE DESCRIPTION

M . I INPUT - DISPLACEMENT VALUFS USED BY INTEGRATOR
" G 1 -INPUT — DISPLACEMENT VALUES USED BY INTZGRATOR
f10RCRY 1 " INPUT - ORDER
IORDER T INPUT - ORDER o _ )
- : s _— e
T HY pP INPUT « STEPSIZE ~ '
H2, nP INPUT — STEPSIZE :
- 71 op INPUT — TIME )
‘T2 oP INPUT = TIME : .
, £ or’ INFUT - DASK VALUD ARRAY 0F AZSSLTRATICN
‘___-‘3'1, ’ . . . o .
N 1 INPUT = NUMBER IF EQUATIONS _ SRR
© sum 0P  OUTPUT = SUM ARRAY USED 3Y INTZSRATOR AND
- €2+3.1) - ‘ © INTERPOLATOR
SUMI DP . DUTPUT ~ SUM ARRAY USED BY INTIGRATOR AND . -
(2.2} ' INTERPOLATOR -
" COEFP ©P  INPUT - POSITION COEFFICIENTS S
1) - . - : S
‘coEFv 0 INFUT — VELDCITY COEFFICIENTS :
- €13
- ¥ . PP’ INPUT — ARRAY OF STATE VAR IABLES
- T tee1) - o , S _
v DP . INPUT — ARRAY OF STATE VARIABLES ~
(T3] - )
var L F INPUT — VAR JATIONAL EQUATINN SWITCH
e ' .
FET1L DP INPUT ~ RACK VALULCS OF ACCELEIATION

3y
P | D® T INRUT - FRACTIONAL STEPSIZE CHANGE

RS



"SUBROUT INES USED INTRP

LDRODULH:ilm’I‘Y OF THE
| (ﬁHGEUHJPAGEISPDOR,a

COMMON BLOCKS NONE
© INPUT FILES NONE

CUTPUT FILES PRINTER

VEVAL

anaud b oS
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SUBRDUT INE REARG(M.M14ICRDR1+IORDER+HL+H2yT14T245CToeNNoSUY,
VARLFCTL.P}

SUML.COEFP ,COEFV.Y + Y1,
IMPLICIT REAL28 (A-~H.,(C~2Z)
LOGICAL SWITCH.VYAR,BACK

DIMENSIIN FCT{B-!I'ACC(BIoSUHCZ-3.1).SU“1(2-31

CaY{B413eY1(E) HFCTIL3)

€ TEMPORARY PRINT STATEVENT
L HEPEH2

.WMRITE(S1) VAR.P.H
FORMAT(1X4s 2GZ0.8)

H=H2

FACT=P

NECKN=1

IF(VARINE AN=KN=-1 -
ICL2=1GRDER—2

f0LI=luLe+rl

IF{FACT,LT .1.D0136G0 TO 10C

C CO“PUTE POSTITICNS £ VELDCITY AT INTEGRATOR TIUF
S CALL INTRP(O.QO s H2+I0RDER«NE(Me Y FCT, M, SUV}
9 00 10 I=1.1I0L2
“Kl LR |

i

K2=M=2%[

0 10 L=1.KNECN

tL=(L-1)¢y -
FCT{l.tL4+K1) FCT(I-LL+<2)

S FCTE2 LL+K1)=FCT{2.LL4K2)

10

13

FOT(3,LL+K1)}=FCT(3:+LL 4K2)
CONTINUET

H=H+H

H2=H2+H?2
IF(aNOTVARIHL =H1+ M1

J3=1

€ RECCVFPUTE SUus

'C INVERPCLATE FOR CESIRED BACK VALUE TIMES

20

109

GO- 70 10400
CONTINUE

" IF(FACT «GE «2.D0) RETURN

FACT=FACT x .50
SWITCH = LFALSE,
DEL.TAHZFACT#H

IF({(H-DLLTAH-DELTAH) + EReCa no:sz*CH

I=G.

101 I=1+!

S1=«~DFLOATI(I J}+DELTAH °

8.0-43¢

=a TOQUF o

+CIEF(1 ) COEFVIIIREAR 72

N

1972
é‘
REAR &R
REAR A9
REAR TC
REART 71
PEAR T2
REAR 74
REAR 75
RFAR 748
REAR 77
RFEAR 78
RE AR =
REAR 52
REAR el
REAR Al
RETAR AL
RFAR Ra
RFAR 95 -
REAR 8-
REAR R7Y
“‘REAR B
RFAR 8C
ARFAT o7
REAR 9}
REAR g2
--REAR 03
" REAR &
REAR ¢5
REAR os
RFAR c7
REAR G=&
RE AR a9
REAR 1200
"RFAR 101t
PEAR 102
REAR 03
RFEAR 04
RFEAP tag
REAR 1D4
REAR 07
REAN Y=
CFAR 0o
- REAR 112
REAR 1114



" 102

.- REPRODUCIBILHY OF THE =~
- ORIGINAL PAGE IS POOR_; - - -

.

TIM=T 2+51

T S=a{TIM-T1) /H] ’ o

CALL INTRP{S HI IDRDA 1elsY1,FCT1 M1, SUMT)
IF(VARICALE F{TIM Yl s ACC, aTRUS 2) ,
IFLaNDTVARICALL FITINM Y1 aFCT{14M=I0L2-1)++7ALSE.)
IFC.NOT<VARMGCO TG 105,

S=2(TIM-T2)/H2

CALL INYOP (S ,HZ, IGRDERNEONI Y3 FCT, M , SU4)

CALL VEVALUIYFCT(loM=ICL2=1) ¢y o TRUE 0 ¢™ )

€ IF RATIO EAUJALS 1/24 JUST RECOMPUTE EVERY OTHER DOIﬁT

105

110

€ CovPUTE POSITICN €L VELOCITY AT INTFRGRATOR TIME

IF{ +MNOTLSHITCHIGO TO 1i0 )
I=1+1 . . ’
IFf1.GT L ICLEIGD TO 110 -

LL=M-10L2~1
LLL=M=(172)

FCT{lse LLIZFCT(1.LLL)
FCT(Z, LL}=FCT(2,LLL)
FCT(3. LL)=FCT(3,LLL)
IF(T.LT.I0L2)G0 TO 101

—J31 -CALL INTOD(0.D0.H2.10FDERWNECN s YoFCT M o+ SUM)
€ REPLACE HACK VALUES -

DO 115 L=1.,KEQGN
LM=L*M

o0 115 I=1l.10L2
LL=tM-1

LLt =LL-10L2

FOT(1 0L )=FCT 01 1)

_FCT(2.LL)=FCT{2,LLL) —

115

FCT(3.LL)=FCT{3,LLL) o
CONTINUZ -

H=DELTAH : .
H2=DELT AH ‘ :
IF{ eNOT «+VAR)IHI=DELTAH

J3=2

€ RECAMPUTE Su™“ ' -

.

1000

. HS=H&*2

GO T 1269 L
CONTINUT . c B T
RETUaN I
CONTINUS

>

GO IC30 N=1.KECN
NHUu=heM
LLU =N 41

. DD 1033 J=1.2

31929
.1023

1¢30

A={"- 00
B=0 «D9

RO 1023 I=i,10L2

=LLL-1
A=A=COEFV ({ II%FCT(J.LL)
B=R-CNCFP{II*+FCT (I LL )
ConTIRUS
A=A=COUSY L IOLLISFCTU Sy NM=TOL2)+FCTIJdHM)
AZY {J+3,N) /4 A

.

SUM(l.J.Nb=a C ' I

SUM(2, 0. MISY{J.NIJHS  +A+N

CONT RS - o
GO. TN (2).120).43 . _ .
RETURN ‘ : :

.
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END o . . Sy

REARG

Page 4 of 6

)

" ... October 1972

REAR
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" REAR
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REAR
RF AR
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REAR

RFAR
RFAR
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PEAR
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RE A
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"REAR
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13
114
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s
17
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119
120
121
122
123
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REFCOR e
DESCRIPTION -

Subroutine REFCOR rotates a vector between the

..October 1972

: true equator and equinox of a reference date and the true

- equator and GQUIHOA of date.

_ This routine invokes subroutines PRECES and NUTATE

at the start of each arc to obtain the precession rota-
tion matrix from the reference to 1950.0 and the nutati

on

rotation matrix from mean to true equator and equinox of

the reference date. These latter are then inverted and
_ﬂnomblned to rotate from the mean equator and equ1nox of
© 1950.0 to the reference time.

4

and NUTATE for consecutive days, stepping in time as

required by the input time. .These matrices are combine
- with the above rotation matrix from mean equator and
 equinox of 1950.0 to- the reference time to produce a

rotation matrix for 0 hours on each consecutive day. -

| REFCOR linearly interpolates between these two
—~consecutive rotation matrices to obtain the appropriate
' fotation‘matrix for the time of date. The input vector
--4s-then rotated either to or from the reference system.

§.0-440 3 o

The routine obtains rotation matrices from PRECES

d
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PURPOSFE . TD PRECESS A VECTOR RETWEEN THSE TRUC EQUATOR AND
L . EQUINOX CF A REFERTNCE TIME AND THE TRUS EOUATOR

- AND EQUINOX OF DATE

"CALLING SEQUENCE CALL REFCOR(DAY,TO,X)

" 8.0-441

; . e . a°
SYMBCL ° TYPE DESCRIPTION i
" DAY pP INPUT = NUMBER OF DAYS FROM JAN 0.0 OF REFERENCE
' . YEAR , .
TO @ L INPUT = oTRUE. ~ CONVERT FROM TRUE OF DATE Ta TRUE )
' o OF REFERCNCE BATE
¢ " .FALSE. - CONVERT FROM TRUE OF REFERENCE
’ : ’ ' DATE TO TRUZ DF DATE
X ‘DP _.__INPUT - VECTOR TO DE CONVERTED .
) OQUTPUT = CONVERTED VECTOR
SUDBROUT INES USED PRECES NUTATE MULMAT .
COMMKON BLOCKS INITBK CTIME
INPUT FILES NONE
CUTPUT FILES NOKE I
REFERENCES © SGEODYN SYSTEMS DESGRIPTION' -
E _ . VOLUME 1 -~ GEODYN OOCUMENTATION .
c- -~ SUGROUTINE REFCORIDAY +TD. X) : RFFC
QEAL*S 3(3.3).N(3.3).F=Fr3.Jw.pRE(3.3.2).K(3).Y(31.DAY.:AYP. RFEC
- DAY REF, PREINT( 2+ 3) RFFC
REAL#E DAYSV/—1.CD3/ . REFC
. — »
INTEGER IDAY({2)}/2x~1/ - REFFC
. . COMMONZINITAR/IG2(S4 ) LNMOT1STL1G63( 2) . REFC
T - - LDGICAL NOTIST N REFC
© COMMON/CT IME/DATAEP(2)1,DAYRPRF.G1(19) REFC
7 LOGICAL TN REFC
IF(LNOT JHNOTISTY CAYSVZ=1.CP0 REFC
. . IF(CAY.EN.CAYSV) GO TC 72 L R - REFC
T LE(NAT1ST} GG TO 20 < R - T REPC
NOT 1ST=.T3UE. ; ' ) ) ' - PEFEC
C GET PRPCr%SIDN £ NUTATION FOR REFERENCF TIVE . PEFC
CALL PRICES{LAYARFF,P} ] . " PFFC
CALL KUTATE(CAYRIF M} L ' REFC
c pnauurchv f, TRANSPD REFC
©0 12 121,13 PEFC
0O 12 J=1.3 : RFEC
RCF LI JI=G.0C "REFC

I AR R B B BEDR A PN D
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DO .10 K=1,3 ' _ Coe - . . PEFC 6

120 REF LY 4 J3=P (UK )I#NIKs I J4REF(14J) : ‘ - _ . REFC 87
€ ARE VALUCS NEEDED FOR INTERPOLATION 7 ’ i REFC &8
20 ID=DAY el T L T L REFE 59

. JFLIDEN.ICAY(1)) GD -TO 60 o o S REFC 62
INFED=1 _ ST . REFC A1

€ 2 VALUES 0OR QONLY THE srcoun ? ! oo o . REFC &2
IFCIDNSLICAY(2)) GD TD 35 . ; - .+ . - RFEC 63
INEED=2 ' - . -0 REFC €a

€ 1 NEED ONLY THE SECONDeas s SAVE THE PREVINUS VALUSS ' RESFC FR5
DO 30 I=1.3 o ) o . L . REFC 65

DO 32 J=1.3 ' ’ . o I . REFC 67

30 PRE(T «J4s 1 )=PRE{I+Js2) . ‘ - ’ . REFC &89
1IDAY{1})=1D4a¥(2) ' - REFC &9

€ GET PRECESSINN & NUTATION VALUFS FOR DAY OF [INTEREST ' "REFC, T
'35 DO S M=INEEL.2 _ ) : REFC 71
IDAY(M)=ID+M=] . ,' o ) ) : | REFC 72

DAYE= DAY (1} : L ’ : " REFC 73

CALL PRECES(CAYD,.P) ; - : " RFFC Te

== CALL-NUTATE(CAYP.N) : - . - w-@EFC 7A
€ PREMULTIPLY WITH REFERENCE VALUCS - ' REFC 74
S0. CALL MULMAT(PRE(1+14M)ePREF,PN] . _ ‘ ' QFEFC 77

€ CRATAIN INTERPOLATED FITAT IrN MATRI X . . . REFC 75
60 DAYP=DAY~ DFLO&T[ZDAY(II) - o REFC 7o

DO 70 1=1,2 . ' ' . - REFC =&8C

DO 70 J=1.3 : PEFC a1

70 PREINY(I.J)—PRE(I.J.I)+DAYP*(DQEII|J.2)-PRE[I.Jul)) REFC Rz

_ € _RCTATE INPUT VECTOR | , RFFC A3
72 IFLTO) GO TO &8¢ .7 - : : PEFC Ra

€ ROTATE FRCYW SEFERENCE SYSTEM : . ‘ ; : . . " RFFC ex
.DO 75 1=1.3 : .. ) - o " REFC Rmg
Y{1)=0.2D2 : SR , : _ : L - REFC w7

00 75 J=1,3 ' - - PFFC. E=

TS YOIX=Y{I)4+PREINTLI , 1) 4X(J) e . REFC &2

GO TO 99 . ' Sy -7 REFC  on

€ KOTATE TO REFERENCE SYSTEM o o . mEEC g3
~ BO DD BS 1=1.3 et o . : . REFC e2
YL Y=0.900 . ‘ : - L ) RESFC o=

DO B85 J=1.3 ' o . L - ... PEFC o9&

8S YIIY=YII)+PREINT(ILJI%X(J) . . ; o .« REFC og

- €-STORE FESULT IN INOPUT VECTOR ; : o - : REFC o4
© 90 DO 150 I=1,3 N _ o S RFEC o~
T 100 X(I)=v(1) - o e - T agFe ona
. .. DAYsv=Dav - . ... gFFc eoa
RETUAN e e PEFC 100

- END PLFC 1)

0 ) 449
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MuLmMAaT
PREMUTIPLY
WXTH REFERENCE
VALVES

ROTATE TO
- REFERENCE
System

| B .-_Go
THTERPOLATE EOR ' e

AROTATION MATRIX

AT TIme Betwsen
SAYED VALUES

STORE RESOLTS
P
INPUT VECTOR

. —((revorn)

- REFERERNCE
SYSTEA

| RotATE TO BT
-+ TRUE oF IATE
SYSTEM -

’ ' » . i - . .-
. : . . ) : : -
-
S
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. NAME - " REFION
PURCOSE DUMHY IONOSPHERIC REFRACTION SUBROUTINE !
CALLING SEQUENCE X=REFION(MTYPE ,ISTANAY)
" SYMBOL TYPE  DESCRIPTION 3
MTYPE L INFJT = HMCASUREVMEMNT TYPFE =
18TA 1 . INSUT = STATION-{HDEX
- DAY ppP INPUT = TIME IN DAYS SHOY JaN 0.3 OF THE REFZRENCF
- YEAR . :
’ REFION R DUTPUT = IONDSHEPIC REFRACTION VAPIATION
e SUBROUT INES USED HONE . . ' ) o :
COMMON RLOCKS . NONE
. INPUT FILES NONE . )
QUTPUT FILES NONE I :
.
FUNCT IDH RFEFIONIMTYDE L ISTA,DAY) - FFF1
. - RERI[ON=", . L REF |
.- RETUEN ' ce et . REF 1
EHD REF 1
: 5
- ’ - B -
' ~

D

W td 1y
N o 0
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. B REPRODUCIBILI’I‘Y OF THE
] £ CEHEHIU&L.IUNEE}IS IKNJHL‘d
- NAME ' RESP AR |
ENTRY Eazur PURPOSE,
RESPR1 ' leTlAL}ZATInN
 RESPAR i | YO CALCULATE T BARTIALS OF csﬁnnfENTtAL

-

"CALLING SEQUENCE CALL QES”RI(INDXCS.G?SIG.G“PA?)

SYMECOL TYPE DESCRIPTION

INDXCS %2 INFUT — INDICES OF ADJUSTED GIDPOTENTIAL
(3.1) COEFFICIENTS
GPSIG DP INPJT = SIGMAS ON ADJUSTED GEOPBTENTIAL
(1) : COEFFICIENTS

. GRPAR . DP OUTPUT - PARTIALS .OF FORCE MODIL PARAMETERS
£3.,!1)

CALLING SEJQJENCE CALL RE SPAR

SUBRDUTINES USED NOXE )

COMMOMN ELOCRS Cr AR AM TNTE K VRBLOA AYE
INPUT FILES ~ NONE :

L]
CUTPUT FILES " NOMNE |

"REFERENCES YT GEODYN SYSTEMS DESCRIPTION®
VOLUME 1 — GEOCYN DOCUMENTATION

SUEROUT INE RESPRI( INDXCS, GPSIG.GRpAnl
IVPLICIY REAL*¥8 (A-H,C-Z)
- LOGICAL CMPGPR
_ INTEGER+2 INCXCS
.. DIMENSION INCXCS5{3.1),6RSIGI1}.GRPARI3.1)

. COMMONSCOARAM/NSTALNMAST  MSTOEST  NDIMMITAS JNGPCYL o NG TPC2 4 NGPCOM,
‘"8 - KCSEST ¢ CHPGPRLLIMI WL IM2ZsMNNENGNDENST NTIDST,NTIDIN,INNRSW,

. NCONST y ADCONS
COMMON/INTELKA/THEDTLI{ S31,NEONI 2) + ADDRI{ 7}
o COVMAN/VPDLOK/ZY SO, CSYo (31421, U102}, P( 33, iu).AURN(Bnl-
- TPSIM{39)

COMMONAXY 77 Ka Y + 2+ XDOT 4 ¥YDDT o ZDO T RARS0O, ISAT-IFnPC‘(?)
EQUIVALENCE (CP.P{2+113)

RETUIN s o ' _' ‘ -

ENTRY RIESOAR
€1=Ya5tv({2) /RS0 _ , T
C2=CP/sP A _ L L s T

RESONANCE CNFFEICIENTS RFOUESTING ADJUSTUS NT

29

PESPH
RESP
PESP
RESDP
RESP
RESP
RESDP

RESP

RESO
PFSP
RESP
RESP
RF&P

- RF&P

RFSP
RESP
RESP

3q
ap
a1
42
a1
[.W.1
as
an
AT
aR
AT
50
51
53

51
54
85 ;



REPRODUGipLoalY OF THE
ORIGINAL PAGE IS POOR .

TI=NEON{ IS AT 1=NCSEST - 7-NT IDEN

~00 100 1=1.NCSEST

IC=THOXCS(1,1)
IFLIC.LTL 1) GO TO 100

T YIx=]i4t
1CC=3~-1C

N=INDXCSL2, 1)
M=INDXCS(3,1)

Ml=¥41

T E3=AORMIMIFGPSIG (L)
CA=CI+CE4L (M1, 1C)

FCP=—CasP{ MLl ,NIXCFLOATI(N+1) /R

.FCL= C3*C5HL(M1-ICC)*P(MI'NI*DFLOAT(Hi
IF{IC.ET.1) FCL=-FCL
FCP=Ca{P( M1+l N}~ TPSIH{MIJ*P(MloN))

C3=FCR/R

T CS=FCL/RYSQ

GRPAR(1.1[ }=X6Ca-Y*CS
GRPATI(Z .11 1=VXCL +X (S

€4=C3-ClaFCP

TTORPAR (I 11 1= 2% C34FCPRC2

100 CONTINUJE
RETURN
END

-.8..0-447

RESPAR

Page 2 of 2

“October 1972

RESP
RESP
RESP
RFSP
PFSP
RES™
RFSP
PESP
RES©

‘RESP

nEgp
RCSP
PESP

"RESP

PESP
RFSP
RESP

WA R
"

O )

0.

Iy
(3

&2
&4

&<
66

RESO’

RESP
RESP

" RESP

RES®
RESP
RESP

&7
AF

Ra

79
71
72
T2
T
75
s
77
7A
719



e

MAME

PURPOSE

- -

RFTMCD
e : I - .- Page 1 of 1
e Co e o October 1872
c e

REPRODUC}ZBILITY OFTHE S
ommm, PAGE 18 POOR: . TR

RFTMCD

TO CHECK AN B3 CHARACTER ALPHANUMERIC STRING TO
DETERMINE 1F THE FIRST 6.CHARAZTERS AQE NUMIPALS
AND THE REMAINING 74 CHARACTERS ARE RALANKS

=7 CALLING SEQUENCE X=RFTMCC(A)
SYNBOL TYPE DESCRIPTION
A Iv2 INFUT - CHARACTER STRING
RFTVCD L DUTPUT -~ «TRUE. WHEM FIRST & CHARACTFRS ARE
: . : _NUMERA_S AND REMAINING 74 ARE BLANKS
. b , s
SUSROUT INES USED NOKE
TTTCRAMMON BLOCKS NONE :
JINPUT FILTS NONE o , -
CUTPUT FILES NOKE .
" LOGICAL FUNCTION RFTMCD(A) - ¢ PETW
‘ INTEGER=2 A({1},NUMBRS(10},AL ~ RET™
- ——DAT A, NU\\’!QQ/IHJ- IH14 1 F241H34 1HSG 4 1HT, lHﬁo 1H7.1HQ.IHQI.3LIIH I4 PET M
RETMCO=.FALSF, RETM
DO 20 I=146 RFTK
DO 13 J=1,10 RETY
IFCACI) S0, NUMBRS(J) ) GO YO 20 RETHM
.10 CONTINUE o o RETH
; RETURN RFTM
20 CONTINUEZ . RFTM
D0 30 I=7.580 - RETM
. IECACL) +NSWBLY RETURN RFFTM
30 .CONTINUZ RFTM
' RFTMCD= «TRUE, N : RFTM
KETURN - T AFTM
END . ' o

RFTM

!
2n
]
30
3l

az
33
da
35
36
ar
3a
aq
a0
!
A2



NAME
FURPOSE
CALLING SEQJENCE

SYMBOL TYPE

NSUM 1

(3.1}
- asum. R
t8.1)

- -—NFYPE -1

4
SUAROUT INES USED

COMMOCN ELOCKS
INPUT FILES
‘CUTPUT FILES

REFERENCES

 ‘REPRODUGIBILITY :OF THE-
ORKHNALPAGEJSPOOR

RMSCMP

‘TO COMPUTE RMS. RND. AND MEAN FROM SUMMZD

INFORMATION -
CALL RMSCMP {NSUM ASUMGNTYPE])

DESCRIPTION

RMSCMP
Page 1 of 2
October 1972

INPUT = MEASUREMENT TYPE, NUMAIR OF RESIDUALS. AND
NUMPAER JF WEIGHTED SES[JUAL QATIOS QP

THIS PARITICULAS STATION, SATELLITES

MEASUREVMENT TYPE

" STATION € SATELLITE
{MAXs = & FOR2 TYPFS 1=-14
= 2 FOR TYJPES c7-301}
NOKE

CSTINF

*GEODYN SYSTFMS DESCRISTION®
VOLUME 1 = GENCYN DOCUMENTATION

C SUBRAOUTINE RNSCMP(NSUPM, ASUMNTYPE}
DIMENSIIN NSUM{3,1l), ASUM(A.1)

COPHDNICQTINF/VEhSVO(Q).NOﬂS[a).QDM;AN(#);PMQO(A).DND(AIo
‘. MEASHNT (&) JWTHMEANT[ 4 ), RAMS TS
- T BSUM(E 120, PMSALL(’0l.NﬁALL{Sﬁ).VﬂwTDG.LBASF

‘DO 300 I=1.NTYPE

‘JtNSUVt3-l}

. IF(J.NE.2) GC TO 10d

NORS{T1)=2
ARETURN -

100 NOTS{TI=NSUMILE.I) o
MEASWT(I ) =NSUML2.T1

PEASNO(TY=J

XN=KNIHS )

CTYPAMS(JISTYPRRMS (J)+ASUM(4, 1)
NOTYOC (2, JISAOTYES (2. JI4MEASHT ()

RDMEANTT 1= ASUM{ ] (T 1/XN *

CRMSY(TY=0.

IF(NDNS{I) LT 10} GO TO 2C°

“—g.0-449 "

AND

TTINPYT < SUMMING ARRAYS FOR THIS BDARTICULAR STATION
SATELLITE £ MEASUREMENT TYPE'

—EINPIT ——MAX THUM NUHBER GF PDSSIRLE -TYPFS.FOR .THIS

awsc
aRMSC
RPMSC

(a).wTRND(Ai.TYDQHS(aﬂl.NnTvp'(z.znl.nuqc

PMSC
evsC
RPMSC
pPusC
RMSC

T FMSC
PMSC

- PMSC
"PuSC
pvs L
RMSC
eMsC
FUSC
RMS(C
UGS C

ar
3R
39
40

41

42
ax
a4

as
an
a7
ap
Py

-1

51
&2
53

Sa
£5



. 200

RMSO(II=SORT{ASUM[ I, T )/ {XN=-1.)1} L
RND (T ={ASUM{3, [1=ASUM{ 14 11 2+2/XNIZASUMI S,1)

RND I YI={ 2ok RD( T = P /SORTIO N2 ) /[ XNEEL 2] ,) )
IFIMEASWT (1) .EQ.J) GO TD 300

XN=MSASKWT ([ v

MTMEAN{1) =ASUM{ZJ T}/ XN

TFLMEASHT {IY.LT10) GC TO 200
RUSWTO(II=SQGRTLASUMI 4 1 )/ (XN=14))

WTRPKD(T )= CASUMTG T J=ASUMIZ2. 11423 /XN)ZASUMIG,L1)

MIFNG(II={ 2420 TRADI L) =12 ) /SORTI(XN-2,)/7{ XN**2~)e] )

CONTINUE
RETURN
END

RMSCMP
Page 2 of 2

PMSC
RuSC
RMSC
RMSC

RMEC

PMSC
RMSC

RUSC

PHSC
- AMSC
RMSC

- RMSC

PSS C

October 1972

6
57
8

LS

Py
P
£2
&3
na
L
6
P

ce




ROTMAT
- Page 1 of 1
Qctober 1972

AAME ‘ noTuAT' _ . PR

FURPOSE TO GENEFATE -4 ROTATION MATRIX FROM AN ANGLE AND
: AX1S OF POTATION
CALLING SEQJENCE CALL ROTMATCTHETA.114X) : S e &

SYMCQL TYPE  DESCRIPTION

- THETA DP INPUT - THE ROTATION ANGLE ' - ’ -
13 I INPUT = THE ROTATION AXIS

R 4 B 124 TTTOUTPUT ="THE ROTATION MATRIX .
€33} . . »

e SVURARMJIT INES USED NONE

COMMON BLODCKS NONE
INPUT. FILES NOKE
CUTPUT FILES NOMNE
-
SUBROUT INE RCTMAT(THETAsT14X ) . B ‘ ‘ POTV 28R
- REALEY THETA.X (3,31 ' - o . ) TTTUROTM 29
£2=wON(11,3)+] o . C o .. mOTM 20
I3=v0D(I12,. 341 ; : , : . T ROTM 34
XCT1.113=1.0DC _ ) .t ROTM 32
X{1L+121=0.D0 o o ' . ‘ ROTM 3%
=X {15+ 13)=0 .00 Ce S - - - S st = L. OATM. a4
X{12+83)=0,C8 ; e o . .7 potw 325
X{I13.11)=0.09 - . _ - - . RDTM 76
T X(12.12)=DCES{THET A} ' : T T prm 37
- XCI3,121=x(12,12) ‘ g T . ROTY 3a
: CRIIZLITI=OSINITHETA) ‘ _ 7 . R . ROTHY 2ag
MCI3.I2)=-X(12,13) - CR - : - : B POTR a0
RETUIN S L. rOoTM ai

.END. - o : - ST T CROT™ a2

—~8.0-451



MAME

FURPOSF

CALLING SEQJENCE

SYMRCL. TYPE

FIRST L

cAY oe
.1 SATCLE ®

SURRDUT INES USED
COMMCN ELOCKS
INPUT FILES

CUTPUT FILES

SATCLC

Page 1 of 2

. Qctober 1972

SATCLC

.TO APPLY SATELLITE CLOCK CORRECTIONS TO SEDS-I
OPTICAL DATA

.

SATCLCI(FIRST DAY )
DESCRIPTYION . ' .
INPUT £ QUTPUT = INITIALIZATION SWITCK

INFUT — UNCORRECTED MFEASURIFMENT TIME 1N DAYS FROM

JAN 0.0 OF THE REFERENCS YEA2 FNR THE ARC
OUTPUT - CLOCK CORPECTION IN SECANDS,
YMEAY
NONE
NDNE

HOME

o __DIWENSIIN DAYND

FUNCTION SATCLCIFIRST DAY )

EQUIVALENCE

DATA DAYNO/
Q.C00,
16571
21 .5583,
29.000,
4B.C548,
D5 595,
66+245,
T1.771,
75‘.70 4.0
85.837,
94571
TTTI02.516.
198.904,
111.221,

3

1i9.566,
FAb.3as5,
154.124,
DATA CAYNC2/

VT7.732,.
. 269220,

118.737,"

1261, CavuD2{ 3T7).0LCL126).CLC2L 37

(DAYNO(127).DAYND2{L) )« {CLCIL127)4CLC2C1))
REALSE LAUNCER.COAY sOD AY +DAY e YMDAY
LOGICAL FISST

DATA NCLOCK/163/

D721
17.57%
22.5C0
30 .442,
£F 40506
585 .93004
67.805,
Tle7T71
TBa2704,
£hE 55D,
Q7071

123.346.
1°8.804,
112.733,
11£.355,
119 566,
13T 4455,
1206 40370,

151.1CA8,
282,895,

10 . 541,
17.57G,
23.587,
3l.4452,
S92 %,
ED T Iy
67 «233 5,
T2e7T 9
T3+712s
B24022
BT aSGls
163.521,
109,371,
113,733,
t1/ra7a%,
122775,
137 33,

27l e™A T,

191.5%2,
2RE2 s AT,

n

13.562,
194312
204538,
324846,
S1.329.
606829,
68,212,
73.779'
79.9918,

B3.6548,

10GCeA20¢
10S.441.,
1024720,
113.723,
117.653,.
1224654,
138,174,
1704917,

261,092,
2P3.A91

- -y

14562,
19.57S,
2551 3
32.450,
52:4152¢
60,829,
ARJTEP
T4.050,
8Ce71 3,
G3.575,
121a52C,
10R.7C5,
11C.725,
114,327,
11 7.555%5,
135,1°1
13134,
171262,

261.£02,

2RA3.8G1.

15,324,
20.579,
264513,
35767,
524241,
GA4.,R3IG,
TOL771 .
Ta.606,
3S.E42,
F3.575,
121.52¢C,
106,846,
110.77% .
1134746,
ITiR 291,
13%5.539.,
123+545,
171.942,

2024392

22599700,

B

SATC
SATC
SATYC
SATC
SAYC
SATC
SATC

154567 45ATC

2L aSTJSATLC
27029 4SATC
474805 4SATC
T4 LBOS4SATC
654843 4SATC
7771 «5ATC
T4 ebH0L 4SATC
BSa642 SAY(
GLaS71 45ATC
1024518 4 SATC
106H,P0C +SATC
111,737 .SATC
114,829 ,8AT(C

N11p . A8 BATC

13504 ,5AYC
139 .547 ,SATC
177 e 7S2/78AYS

SATC
2LBGLAD L SATC
294_090) 1 SATC

oA
2%
30
3t

22
23
3a
25
s
37
2q
39
&Q
a]

&2

a3

aa
4%
46
L 4

anr

-]

59
1

[t

R

g -

ne



r

' 289.263,
326.158,
37T+054,
383.9a3,

DATA CLC/
-Te 20,

110,
1410
—0.10.
. =Ne B0,
‘Deal0s
210,
94730,
=0a3A0,
T 0420,
=-2+204
D+204
-DedtDe
310,
-3.50:
D260,
1a7Ds
Cal0s

DATA CLC2/
DaC »
010,

-velle
+oeacie

+0.07,

D24,

. *

289,.883,
358.5%50,
3784350,
338.0C07/

. =Be 20,
110,
110,

=0e90,
=0+ 85,
CalCs
D80,
—0s 30,
0+ 25,
Oas 20
—Cel30,
020,
O 20
=Qa6dy
—0.45,
=0es40,
170,
0410,

=0e30
-0120!
—Ce il
~—Uswds
~0e59,
+0.50/7

[ ﬂfFlNE_ﬂFFEQ?NCE T IME
IFI(FIRST) LAUNCH=YMDAY{6S1108,04+0.00)

£ SET TIHE TO

FIRST=,7Al SF,

] ODAY=DAY+8 ,54D4
c o~ CDAYSIDINT(CQLCAY+ 2. D2 ) 7Fa*a

RETFTIM=DAY=LAUNCH
DO 10 1=2.NCLOCK

IFtREFT IV . GTLDAYND

€ INTERPCLATE
RATE={CLCCII-CLCII=L1} I/ (DAYNI I )-NDAYNO{TI~-1))

. 20-

10

SATQAQCS5ATCLOH(RATEX (REFT [M=DAYND

RETURN
CONTINUE

-~RETURN
END

2164916,
TSR L5500,
ITF05 2y

=0+35,
020,
teDD,
D90,
-0 +70
-0+10,
0e10,
-0430,
0.20,
Q.10,
' =0 +20s
=0e20
0.2C,
0.30,
Oelde
0«10,
-00101
0,40,

=-0ai0,
50
=GesTe
TG el e

-0e50,

MULTIPLE DOF & SECDNDS
SATCLC=COAY=CDAY 45D~ 3

(1)) GO 7O 10

317.916,
37343296,
379.052.

—Da.03,
De20,
7Ze10.
Nely

—0s70,

~Q 4 ED

2410,
=2a10,
CeZ2%,
=0sl0.
0430,
=2+CQs
0e30,

-0.80,
DaaD,

=04+ 20,
DelDs

=0a50

“C.JO!
-4 49D
=G eZo
-Ge3Z

*+0e23,

- §I0-453

324,853,
AT3.3C86,
382,983,

28T,
100,
220
D430
“QaPe
=0.10.
0«13,
-2aldy

—-0.30,

-0.190
—24a86%9,
020,
0eS0s
-0-30-
90-10-
—DalDe
1e7Cs
=0sSDe

5-20.
CaSCy
~Ce=ily
—G-Oi.
+¥0si0s

"SATCLC
"Page 2 of 2
qthber 1972

328,358« 326.FP5R (SATC
375,137,
382.983

-

"21701

100,
2428
~0a20a
=-De30
CeS0o
0eSCe
200
=050
-2+50,
=-D:50.
Ca20,
Ced0.

~0s20 s

Qelta
~0.,30,
147C»
-3480Q,

Ce2Co
0500
’GFE;.

-Jed3

+0¢22,

(I-1)34CLCOI=-11})/1,4E3

375.229..SATC
382,983 +SATC

SATC

SATC
11C+SATC
F3C «SATC
Cell ¢ SATC
Ce2l +SATC
=141 48ATC

© . P eBN4SATC
«SATC

-C:1f
Coall s SATC
De20 aSATC

-2-5205ATC
T A0 WSATC

-QQSDQSATC
Codl oSATC

=020 ¢« SATC
Ca20 +SATC

=04 30 485ATC
0«32 +45ATC
-0 AD/SATC
SAYC
CalCSATC

«~0s1C«SATC

=L ebT «aSATC

*UaUS eNATL

+C 32 +SATC
' SATC

SATC
SATC
SATC
" SATC

T SATC

. SATC
SAYC
SATC
SATC
SATC
SATC

- SATC |

SATC
SATC
SATC
SATC
SATC

56
&7
s5&
50
&0
€1
&2
€3
&a
&85
66
&7
[3];)
€9
70
71
72
73
TA
76
76
T7
78
TH
o
P1

ne

aa
8%
k)
ez
LT
29
90
et
a2
213
94

s -

9%
o7
on
99

24

1&!

102



- NAME

syeoner

CALLING SCAJTNCE
- SUMPEOL  TYep
TFIRSY L

DAY bR

gATCLZ 3
P'SUQROUT THFES JSED
COMUCN BLOCKS |
IN>UT ?!LFS
t

CUTEUT rILEs

 REPRODUCIBILITY o ™HE

- *

. YRIGINAL PAGE IS poog

-

SATCL2

OPTICAL GATA

X=SATCL2(F IRST,DAY)

DESCPIPTINN

INPUT ¥,

INPUT = UNCORUEZITEN WTASUSFMTNT TIME N DAYS £O0u

2ITPUT -

‘TO APOLY SATELLIT® €| "¢x £O°%I~

ENITTALIZATION SwWITCH

-

SATCL2
Page 1 of 5

f-October 1972

TInNS ™ &SDS-11

JAN e OF THE QEZEINNCT YEAY FD? THE ARC

QUT3UT -~ CLOCK ZORDFETION IN sFrnqu.

SATC21
NCMNE
HDKNE

NOKE

SATC22

FUNCTICH SATCLZ(FIRST.JAY)
ODIVENS ]y CAYNQ(?DP!oCAVﬂﬂif!lﬁl-UAVNﬂ?Pii).15YVﬂ3(11¢l-

. f'DﬂVHT-(11#)nﬁAYN15(ZI4).CLﬁlﬁf?l.CLCIKi

] RLCE (112, CLC{114&).0AYS( )
FOIIVALTNCE (QAYHOI0T Ye0CAYNA(L Y,

TTIAY BITL I ) e NAYNIC L AT YY),
(CAYNIS {1, DAYNA( 25T,

Yunay

t =

-

JhCLC 2 T1)aZLll 3114,

[DAYHIZC 1) DAYNDII1AY ),

[TAYNMOGC ) VAV RPATYY ,

(C.Cl i1} 2Lt 1YY,

THALLEI(1 ) CLC(I1EY ).

(CLC3I(1)CLClta7) ),

FC.Ca(L) CLIC2B1)),

LI )

fCLC1 ) CLC 135))

AT A DAYQI232-2@79.ﬁ57-481?gTQQ-QFEQI

CATA DAYOL/
S1.2%5a4,

SEe 8477,
$3,25137,
63,5337,

BT e RAR
TCe2E 2%,

i £ Pt e T
Thitl7a,
TTa336T,
To,9513,

AZ 4o ®A T,
y§o1=79.

P LT

B TR I

I A RT T Y )

=1.;1210
Ah,. 735,

B 245750

WL, RD I,

S+ 396,
53651 4,
SBLETY S
ly, 200,
ET.F52 3,
7l.3438,
77, 46532,
T3.644 7,
TTa71t A,
BT 1278,

PLaf 235,
AT F157,
S AN
Clefsr7,
S e 12708,
Chada T2

824?71,

SZ2.7T6322,
55411460,
5,526,
Lo ¥ S P
ERL, 1577,
77.:772,
T 22FA,
ToaTG4u I,
7%.?“19.
- 8348,

BT, 2973,
ﬂ’.ﬂﬂ!?.
LAz,
Qi lTas,
a3,<377,
Alh.ra00,

Al,071=,

57,5249,
Sa.8511,
£ e 3752,
SR 28,
(%, =224,
T2475725
Toaal1la2,

LTHel 2,

LT
AL GH/T RS,
Q.4 651
A3 40 T2
AR, nya,
AT W 1REC,
Bl BT,
A4 1617
Qfhi.7322,

SA. 06T,
57,0335,
£1.0873,
‘ﬁ.ﬁﬁ?zy
AR, 590,

T2.£451 ,

T4467.5,
THe62:5,
TR,7337,
Hi.®cIva,
I T LARP
A8 .11t 4
Bd.f?ﬂﬁ.
C L ES.a,
CR.amAT O,
Cl.r 31T,
THHNAY,

S5.0708,
57 H7TRC,

€1,7z278,

66.72:3.
EQ,n37E,
TH:C1E0,
TR.,"217,
77.057%4,
TQ,ngan,
ES P L -
ha 7312 .
RERLHG?21,
ER,7(an,
Sl.17%ta,
T2ann757,
QL 7rar,
ChRL.5aRT,

SATC.

CATC
SaTC
SaATC
SATC
SATC
SATC
SATC
SATC
SAYC
SATC
SATC
SAT(C
SATC

T SATC

SATC
SAY(
SATC
SATC
SAT(C
SATC
QAT
SAT(C
SaAY(C
AT
SATC
TATC
SATL

pg
0
30
a2
az
hE!
12
3:
34
7
an
xQ
4an -
ay
a2
a3
ha
a5
L3
a7z
an
49

L8 |
e
€3
<4
ag



SATCL?2
. Page 2 of 5
. October 1972

S & & 2 & 0 & 5 B

. -~ .
c. ' AQ’--’!?E. 07,34 %, DT ETED2 BTN, €2, 1132, 78,5111, SATC ch
. QS LAE LT, QD CTH 2, %1212, O3 ,0222, CApITAy LLDeNGRT/ SATC s
BATA DAYNI2/ ' ' : SATC €9
1€2.14%3, 13Z2.A7354, 12128173, 71 .%405, 1317257, 122.7951, REvC 59
122.58913, 17 3.ATARC, '£3,%321, 1764121, (f%.0172, 12a,209737, SATC. FC
IC LS4 T, 10 Tes25 7. 10E,¥351, 1Jalt2A, 104, 4133, 175,733, sAaTe sl
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. 28F4 7930, P58 E5RT, 2685,3796, 2TA.IITV, I6c,A A, 167,350, SATE ~ca
] £5T 21733, 287,079, 2€3,3£ 12, 253427329, W A.67T3IT, 2S2,27F4, SA+C-?0%
- £5%2 3BT, THILZISA, AT A58, PhleM3AT, PFL 24T, el ,IT27T . SATC ~Qsa
. LT FETeleloe SR, 1T, TRIG= Ay THRa T KL, e Pl 1Y T SATC a7
. SR Iy Ul ae Ty EFLLETY, Trae iR, i aT o, DT g PNl E . CSAYC "Go
. FOE L ITYL, dpn,wn T, 256-2142. IR i S b QA3 FFT, DA, |Sav{ "an
. 2673289, 267aAaTSS, £6F . I2C L. IAA4%1 39, ?ﬁ=-?5?%, 28&3,3132, CATC annm
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A

CATA CAYHATY/ T SavC =
. PEDLI1T. TTSe27C 0, 2T72.74T72. £740.%38%, 271.2879, 271.3%11, SATC 22
. 2T2e0521y 27202971y 27223757« 27T2:,GaETe 7T Z2D3F1 o F7343102 SATC P02
.- ST .7 30 ZTUelAR L, UTL ¢TI, PTae 3T, FT5efR1Te 2732372, SAYC 7S
L} PTSe 3083 272 274G, ThR. IO 6, 274,523, FTT.2HTE, 2TT, AR, SATL =CS
- PTT43D5%, 2TR,7I0 3y 2T 778 27T a%e AT, JTW 2372 2T 3T SATL P20 F
L) 2TT 42320y STHPABTy 2832057274 JRTLITAY, PETLFEITT 20C,.976C, SATE =0T
.. PE1,Z8 58y 2R1.8325, 7214339, 2617124, R2,3547, 2RZ, 357, SATCE .”:5
- PAT 4221 PTG L1 S, 2RTLIGHT, 2HILETHIA, R4, ADAD, TEA,PT21, SATC YOO
.. SRL ,TAD2y 20T 21T L 2A%.,0853, IHLL,TA20, FRAL25%1 e 2FR5e2317 SATC T1Tr
- BAf e ¥C 2y 23722062 T3T.ATIETe PTTLI12a2, IAALPTTTa, 2B Ry FAT] o SATC 711
N BB .3255, SAGLATIE, 293,923, [RT,3U87, 227.30721 ., 2GS ILRTEE, SAYC 12
. DL TH 20 TA1e A2 3. 291380 T, 1T I.1TAT, 202,A2.Q, 202,5C1%. caT{ 7
" RIT L 34T T Z9ReTTVL, 2IVLCYRA, 23L,23509, FOAAHIL gy ETLTZTC SAYL “ta
. 295,33 THG, DICSLRRE D, 204,31 13, 0¥ 48732, £F5%5.95°T, Z2AT, AZRT LATEC 71F
- - BITTP2T, 28 TL0RQ2, 203,2F341, 20,1323, TCALCLRT, 250,517, SATC 31 4&
- 28D, Y3630, ST IaSIP Ty 32T LTRAS, T a8532, 3("‘.“3‘?50-?71'1CE(‘| SATL 17
- AN1e2TRbGy 201ed0% 40 DL, E2,y T 2,123, V72,9877, 23 12F4, SATC "1+
.. CADTLAESBe 3IVeTIEs 204257, JlwsMalr, ANaa.NDA0, ATBG2ZRCT SATZ IS
. ICC.35aTe 28421y 3LT.0227/ ’ SATC =92°
DATA DAYNNAY . SATC 121
. ATHLEEAT, D524, 324,060, RZ4L,3THA, T2 eeDA3R, TIG5,71fa, SATC g2
' M3%,302T, ITF.S3R T, 529,200y 3R 42135 323,865 TPTLET0 SATC =21
- 2T L4192 2T TIGTe 2R, TS558, JI2AL,I3T2e, 329,0Q9%0, 37T, 3537 . SAT( "2a
. IPGLRLTY, FZT.TA58, I3 L3810y I3CLNT3T. 422,0L077, IIle310R, cATVr 2R
- XA L XI5 3. ST ieOAZ b 3'1':_\-4'_‘,:_q- A3TLATOS, 1IZL,RIR ., JFVL,NERT SAT(C 24
‘. 2ATF,322A¢ IBLeHEEAED, TIR3RLITZTe II5,1721 . 335.F32%4 55 744270 SATC 3?7
.- FAF % a 3% IATL0D8L 377315 TTLLATRA, AT 2,145 3706230, SAYC “2m
- VFEL G, RE DGy A7, 0CG2&, V74,059, 3774773, DTG A27T o TR, AAF, SATC 720
- ARLLIETDIS5y 3Rl abC0 % IB2.0337, ?’-‘2-‘}.0‘?3. UA2,G4A2, T2 I.41C4, KATC =3O
™ ‘:30:!.4-‘435. AR GL55d, B0L LA2F S, 234487 T4, TTILOTT], 19");3‘!450 SATC 231
. 3052797, TATL G220, ARE LI O, 34F 427 25 3AS.LaTR, ITTLOP15, CAYL 73T
- INTLLESD, WWTLTHSC, VAE,7347, TAA,4737, FORRITI0, AHGLATP2, SAT(C 321
. AT, 2158, IHHLASIT, ASN,TATL, TRTLITES, WTLE30T, IGIF0E0, CrTE RN
- 3T FIRG. T4 I7H0e ZFT 42501 TRLeDIETy 2,311 T, 3N2.45557, SATC 235
e -"39?-34'-?90 I, STAG, 3T, A, 351,933 24, 334,531, 334,1878, SATC »3s
3 YL L3759 333.0TCF, T93.0]l34y I5T,933A932, D5, 34552« 1A, A5AC, SAY(C T37
. OG5, 6T25, Q7L LT AN, QT LICH, ITTLLTRL4, NG7 ., A65%, IIA,IFLS, GATE 72
T e BQRL,ISIZ, ITIFLCE B3Iy 390,10 TS IVT.8T20¢ 47 0e0a72, 2044104 SATC M9
- A0" L, F3TYT, GCL1a0SBGe G014 CSO0Ny &35 9722 472s AEAR , 4T2 43R0/ CBATAL. ac
AT A CATYSOTS . SATC Tan
- AC2.5S151, wL 3,074 a0V, TARS, 473,73259s 478,015, 4243400987, SAYC ~a2
. ICLLIED8, AZHeTRA28, 4.0l SR.OATH% e 4TELDART, L1 H Y35, SAYL Yen
s - A3Ta33R%e 41746270, ACTLEN27e 67T 4OTAY, LA, 0728, 41 A,84N0D2, SATC “aa
. - '4(?._::23. Gi1CscBhAe H1T41240, ALTAAS0, 21 1eTaA"2, Gl1e11%%, SATC Tes
T e 8113737 G100 FFe L12,4170, «iZ46929, al 3. /AT0, a1 343300 CAY(C Tas
. 613050 K1 s B4 TT7024 Gl el TF, 61837030 815a%172 L1 ReLEhRE, SATC Tra”
- BIS, 31y Ll TRby LA ?u“l“l L1 F GATC L. W1 TLGRIE, AL T aMR2, SATEC “aa
.. QYT atAI2y 419,28 32, 4l Va8218y & R 07”3, 4] FaTRAT, 2] 3.422%, RATC TL9
. 5"‘;05:?5,1l‘3°.‘:c'}-3421 G GTT A, LT T aAT 12 AT et 1S e ET1edF R, |aTC TRY
. 22105373 : wETele2Te 27,1005y 422,47y, 523-;4170. AT JL 1088, SATC ==
RS L224233h, 22-alT0%e L3L,0242, LP24,5 00y @dRgWITaT, LTS aNT3, QAT ™eE3
P A3 BT 200 tATA, ALT BRI T, NG TAT, LITRNTTI, W TT,LR7C, CAY(C s
. @PTeD2 " le 4l2-.0TG. ADPRLHT T, £, GTle «FDe3IRM, 13,8007, RATL TEa
- P T30, LT34060 T, @10 (4220 w1 T T 0. L2LLTIYE, A 081 T, BATC 7FF
. 4315105, W3 2a5Aa. AN, L8 ul, 4T2,T0Ty AETQIN TN 43TLLET2, SATC TRk
-
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alba, 374,

T 8.0-461 7

© REFRODUGBILITY op mere
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115,1277.

. 433,34%44a, 434,330, &HH;=55751' SASLCRIR, SATC IS”
. 435,32 337, 435, 1FA27, «3A. 33260, 636,378, V7, 077F, 33743351, <aT(C 7&a
. A37.523%,; 479, 2907, ATMLASRT, &FALRTIC, AT, 1074, 439,3714, SATC 759
. BAT34TFe 45010 1T G5ARIATIEL L ihaSbaT, 437,0373, 437.4R10/ SATC 7ed
DATA CLZA/ . ' A SATC "€
L1122, 1523, T allfe Nel86]l s Ce255 D276, SATZ 7R2
‘Ce23I33s ~T oSG E, P 3210 =-=0)e 727, C.l!‘.. :.15'?. SATC 1'_‘_3

T "el83. De298, =21,303, =20,63)s =Sk 136 Ra02T7.  SATC 764
-37,220, —aN e T4 Uy Selddo, -Z24a9 TG, -T o TA, TaS12. SATLC "ES

, ~le16s -3.21C, —3a%C S Jed & =Ceilils -2,C28, SaTe Fee
=Ced2Us 5.2204 H VB2, 04735, D4TZ64 T4 337, T8l LeIIS. SAT(O IRY
Jae 327, Qadb i =L WD ah, IC-:-"'."! CellT, Vs 3ATR, SATYC TF8

TeVFS C 126G, fel &5, Dul20, =led34 . =1 .+32%, SATC 7éen
~le842, J.159, Cal26e Dei1 92, Gel37. Te221 . .SAf’.‘. s

Te 233, 0asl 76, D271 De 27 Ja275, Nsa215, sKaTC 7Y

“tadl5, JaeIT2s 2eAT2, VaTa7T, Ja 224, L3923, RATC =72
e85, Jestlm, 2.428, .24, De253, 4237, SATC “7T

Ja229, Ce?lHs =113, ~Fe1 % -Tel17=, =Y al30, SATZ 74

T =T e 1672, -2 « 20 0 - 52153, L3+ I B 1T =Ja1 42, =T, 157, F‘AYC,FTE
=Jal 57, - 20 2 -" WP T, =deZ 11 -lia 251 4 ~Ne2TR . SATC 774

-5e 251, “)a257s -2 el T, =-NaZfass -De U0, =2 e390 4 SATC T77

-l e d 3G, CeIDu, T e353. QuaTIRI, Ga23ls Tel5l,y SATC 778
24273 De21 2, “ell5. A.106, Ne D78, T+$83, SATE T73

2a113Fa D e559T, J .0 AR, Qa225. Ve 23, =CeCl1Y 2 SATEC H8D

DATA CLI7T/ SATC "R}
Y 1,049, =027 2 Lo - Ly -l MT. Qe iP5 -0,128, KRATC =99
. -%.123, -2.1473, —321 17«  =£.157. ~fa18t, —C.13T, SpvL v
». -v,1 33, - W T8 T -l AR, . =172, -ty 15R2 -t L1587, QAT "eyh
L2 .=l g @5, -0 a1 8B4, - Jel AR, -Da223. -Te23T ~2a237, SATC 7d4R
‘. =l a2 7, =D «33 2 - 9278 =Js35] =DaRRAT7, “Je210, carg “esa
. ' =ze.3a2, De? e T e20% B PR Nel22%, -1.232, CSATC a7
. TelallSe ~1elda, -1.122, Da25%, Ga 230, Ta21F, SATC ~gme
.- b D272 G a2 3 G377, G239, Da2lQ, SATC "e3
. “a 213, JatHh T, T el e, 02172, Cal37, del35, SAaYC van~
. N -':.1530 JelD4, Fal1a0, vel &S, velll s T.130, SAYC *Cf
™ “ o115, J.7RA4, N =T, ; Oel 27, st - I Se1IAF SAYC Tap
- *e117y Qa4 b T el AT s Ra, Tell7. SalfiCa SATC “coX
[ = em"1Js e L T - "Wl R, =Ne" T Ca025, 0124 SATC FI2a
- - a5, -3« 32, - 4T 11l -e T T =Ce 15, ~0eLZ2 SAT.C 7ac
G “~%ef18, =254, ?f‘-C"Eo =e 1258, - 0T =} 0732, SATC Tas
- -lel2%,: “Jellle ~Cal&3s w~A1 50, -2el57, -Js12F, SAYC 7
- -tall2, =} a1l 7€, ~2sl TR, -Vl LT, -2 153, =Cal1C s SATC 7T0a
- .- ="+ 175, =1L 1, =1+l FFE, =-1e T4l "1:017c. “1410F, SaTC =eg
. -1.1132, “lel6:% 73357 . SATC anp
DATA CLCA/ : SATL &0t
- V:IIElZI 2168, Tl P2 Cal®Te Ac.l-"?o. Je147, SATC LCO
- 0123, Cel7E, AR B I Dl 53, Te2NT Calas, SATC ACH
. }03350_ Vel 75 \‘az‘-':o Y Jal S5, Ja21 3 SATC *(a
a TS, Dale2, Te2 3R, V727 Ne2™ » Je277, SATC ~Ca
. te228% De239 . T2 6, re18 3, CeRIS, t.2RA,  SAYC 4pA
M -‘03530. CelTay, Jal W, Calit, “al7G. i T X ol SATC r-7
. cleCRA, Vel Vel 5% L T Ca? IR, Le270,  GATC ern
- e 1l deala?i :_0'.-*“-0 el iie ze 275 wallla SATC 7 ~c
- M & JaeT%5 2 PP I Ll R o S Lo L I SATE A
- CecGln QT Sk, Tadiid, [ PR A el Jall2, RATC 211

. Cel26. J.132, Tl Sy et 73 N LN S22, SATC 1
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2195, Lal92, 208, Cal®2, 3e215, De212 SATC

D
“-f ce2l8B, De233. 2e2a9, . [+ Yol Na D01, Qaene, SATC
. 2a( 55, i Nalayl, 2al D6 CatiCAs . Cel27, V152 SATC
. T Talfd, 0«17Ce SelHl,. Lo, £e221 CeTil, SATC
. s 256, De2%4s 34235, £.246, Cea3m, G253, SATC
. Be250, Gad10, T tell2, Cacbt, r.118, tel159, SATC
- ~elbb, 3.5098, Sel 3D, 0.2, n, 223, e 241, SATC
- Te2H7a Ce27 7 J-Ef’.ﬁ. Ca2?73, . Do 2T, La?31/ SATC
" DATA CLT:/ ' - : L osaYe
T.297, 0oL 26 C.010, G727 LL.021, N 0Ty SATC
e &Y, Gal s 3y = X E S Te4D. LadAl, . welRa, SATC
Z.rTa, DedGZe TelC2e Co221, T.117. n.11&, SATC
Sl 1% D124, Iwllfe *Del T3, lal132, D.C08, CATC_
a0 0G, TaDdZCe IS CaD TS, ce DTA o 24CTR . QAT
3. 255, t.r549, 43635, 0.u52, n, TR, GeCER, SATC
;'.‘:6-3- 0-5760 Cad TR ‘0-3710 500‘3‘- 0-"91! SATC
cef D, . Vel R&, Te 0D, - Te2RY . eI, CanNS3X, SATC
I. B3, Y.1C D TWn97, Tell, Sel71, 2u.0f8, SATC
Set72. D W06 3 P LG T, L. 87, Cell?Pe C.17C, Sat(C
5165, Telb e 2175 Set?3, . Ce27ay Te223, SATC
Tec 22 -e238, Ja2SL, a5, Nya275, Se2CP SATC
Te237. $e30%, 2.3%a, Ta?32. Fe3aa, N.8C, SATC
Telan. s.112, TL112 £e10%, Se 3T 0.C0PC, SATC
2377 DedD2e JaDaT, . Cala5, Cail?M, Se232, SLTLO
ZeC17, aaC 3y L a5, Qe s TL.012, f.noe, SATC
e 318, Sel49, TWCRL,. Jei 77, o3, Telal, SATC
2el135, i T0s 2aZ2 0w DW222, TaR28, Ya2%C o SATC
.75, o PELTN ~d.3aQ, -n.,282, -Gaedaif, -DeaR1/ SATC
DATA NC.DCKZL4EE L e : SATC
DO 17 I=7 ,NCLOGK . . o SATC
O IERERT I, GTDAYNICT ) 61 TN 140 . ] . -~ SATC
EXFECLATC . ) SATC
QAT Z={CLIA 1) =CLCUI~1) Y LDAYNOL T =FAYNDL [=1)) _ - SATC
RAT L2l {(FATES (QREFT IM=RAYNIC[~1 1} 4CLCE =l ) u) =1 ) ' o T eaYC
BETURN : - o SATC
CONTINU T . A i ’ . } - SAYC
FETuaN : = : SAYC
EHD

"SATC

8.0:462

1

tia
&415
¢ A
L1”
41a
o\ln
so0
£p
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423
LZA
€25
E2A
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. b
M SATC??
. mmeast DART 3 OF SATCLLITF CLOCK CORIECTION €03 GFNS
: {SATCL2) )
CALLING SEDISNCE  X=SATC22(RSFT M)
SYMHOL TYRE DESCRIPTION . .
. ETEFY I R INPUT = KFFFEoINCT TINE
SATC:z:Z - OUTEUT = CLOCK ZOSFECTION 1M SFCANDS
SUMABUT INES USED KCGAE
r % : .
. TOMMON PLCC<S NONE .
INAUT FILrS. NONMF
S QUTHUT FILES NOAE
%
FUNCTION SATC22{OZFT L) _ saTC
CDIVYINSTIN DAYNOL{LAG)  CLO(&23 ), MAYNTL(116)  ,DaYNLllIlT1aY, SATC
- nAYN\E(llé).EAYHI3J1IL'.OAYNIQ‘33!-CL1:(I!41-CL11(114§6 SATC
e CLIPTIi3)CLIFCL1& Y, CL YIS0 ) SATC
ENUIVALINGS (DaYs2,0AYNOO1Y), [PAYNICLLYDAYNTIZY T . SATC
C e ARAYMILCL) G MAYNCL T 1A e (TAYNIZ( TS DAYHAI23 Y ) . SATC
o L (DAYN, JU1DVDAYNDC240) Y (ZAYMLEN1)NAYNDIIaSIT Y, SAY(
. (CLS?2eCLCIINY 0 (CLISC(I)LCLOE2) ), (CLILICY1YCLEC11A)Y, SATL
- (CLI2C2 ) CLC(Z2 ) ), j:LE?(ll.CLC(?Le)l- (CLIS{1Y.CLC(e52)) SATL
NATA DAYS2,0LlS e/ 3T 8R G =l JaR 1/ -SAYC
NAT A DAYHIN/ s ) SATC
- o374 20A734 cSTeTH1le 4ASR,IT2T, 4173,2008R, 4S8, 5727, 49,141 F, SATC
- 57 p3C A3, A5C,TRBG, AEI JLTIhy LE7 42870y #ALaD?1Sy 40,0 2FG, SATC
- LGEle " iie GO leadRiZe GF1 2323548, Lvige T 4 GRI LTI GRZ2,548F, SATC
Py B2 1179y SEZa 861 B30 50 1%y 28341319 0AHLLDDIT, LAALETST , SATC
- TARELTARA, 465,125, LAS.SDL1, 4AALIT1R, L4ER.1SAT, 4686,525F, SATC
- _-’66?.1"21. LT3R 4, LARTLCIRA, LAALITAD, 48,2771 ¢ AEB,552C, SATC
- CHELSTTAR, 50, HE5T, AT, 83T, 4aT1413T3, ATI.S0TT . &70.5791, SATC
™ _',4?1.:-7?_6.‘ T lellBby LT BLl8%. 3TP242782 472252534 672,6CE0, SATC
< AT TR0, GTR.2T00e 4T3,S452e A744,1114, 47003817y 4T4,55%4, SATC
-’ &TE .1 250 -7"-1_‘-°.17o WTT T892 ATF Q1T 2Ty 4794508, LT7R.SFZS SATC
3 ) 3_7..’-‘.-.'5?1 LT T 18 1Gs 47TaD2 .7 4TT o042, 473,780 20y 473,8525, AT
- LTD A1 28, 4T 107 le AT%237 224 GT9,5057, 97,1152, 492, 4053&, SATC
- RRL G T304, 4R 1LiZR0. ALLET TR, 23,1627, <wA2.5127, 602, 815], QATC
- A2 AN60, WoT ITEY, 48,1376, L47,8%35, 0.0 IS, JAG.1FET, CATC
. 836,23 2hA] LRA 139, 40N 1255, 4734786, WHS.543, 495,4711, SATE
L. S8%,317, CRFLaP A, LAR,SS5TA, L3T,17108, G4FT,501 2, GRT.3782, SATC
- WL ATD, LH P2, Ml by B 0N, ST tRAG, LS, F2AT, 4l T, SATC
- DI 8Ty LRI 1Tl 497 €470 1 41237, AT1ak AT, A0 4522, CATC

&7e
L2 7E
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4932.1221,

"8.0-

LOT,1357,

464 .

483,575/

CSATC

» AT 2L 1FTEe LOIL,E557, AC3, 508k, (A
CATA CAaY4l 1/ " SATE er=
- R4 4I7 27, 491, (514, 4D3.5935, L5, 50673, AFS,1438, 455,531 3, SATC r06&
- BGEL IT 33, 8T 545237y 4UA =204, A2GT 1123, 4N7,1847, 427,55F0, SATL <07
L] w07 o355 LPL1EBSy &TFRLIVIS, G I L4048, LAJR,S5T"1 . 4D23,1387, SAT( <o
. 499.3588, 433.5240. TN0,151°9, 834458714, SCL.2972, ST1.0CR9a, SATC =G
. G01e155Cy S01.T347, 5021035, 5753470, E22,A243, S:3.1160, |aTC o
» 5842933 S52.551C0e SCL 1270y RrGe2ITSe STA4.5722. S0%.14823, SATT 11
. B35.3531208, 37T IR T4, SR 27T0R, SI8,1555, SIA, 8016, Sr7, 00T, SATC 17
- 523741507 SLTenid Sy 333,810, S1A,8313, T78,6277, SC0. 1107, SATC T113
. 53541958y BLlCaSE65Ze S1 741308, S17,2050, Si%eB7%W, 5111454, CATC =14
. S121.914%, S1i.57008, S12,15372, S!12.158%9, S12.5213., 12,5030, ETE Tis
. S12.5706s S1 201721 515454472, H1T7.0817CG, 51 7,814, 514,152, SATC fie
‘. Bi16.3547, Flaed311le S1%.38 7% S16.12357, S1Ca217us S1ESTHR, SATC =17
. Bl1La=TEZ, 6733574 AT 4 T216, ATZLTAARS, RT1,2€602, AT71,7T34F, SATC T1a
- EFT 3101, 72,2033, AT72.7471s AT2.9747%, 6T 3035, &73.76C3, SATC Tto
. BTI.I377 AT 333030 ETL,6%07, 6747742, ETS.3435, T8, 7128, SATC ©~2*
. BICLTAT5y OTTaE81 7 AP0 .T2609. ATHha 371 1A, 7742505, 67T 7500, SAYC T2
. GPEG 373 BT8R, TSI 2y 675,3274, ATS,.3877, R7Q,TEEG, RT7 I, A442, SATC =22
. SRLeIIITe 3ITo 7001 £FT.T7TOR, £35,334S, RAL1,T195, £61,7S00, SAY( €320
. RAD, T84, AT .60 Es SB2,8340, £A243777s A7 7642, K33, 5170/ SATC =24
DAT A DAvYvY 2/ ' SAYC fps
™ L LT123 ER25e To4 By 581,311y RO 3240, ERSL4NIA s BIG,76TF , SATC T24&
- SPL L RAT74, FRE,TTT I 4ARSLTE1 T, FATL,I3CR, AAT, 7270, HA7,7540, SATL =27
. BRILTE LS, A53. 724, ART.ADAL. 6L0,TaS56, ART,A213, S95,3G0C, SATC =zR
. 5V 4TEAT, 251,77 150 F31 .0 FKEL, ATGC.Ta0P, £32.7159. £32.78A7, SLTC foa
. ‘.‘:3,‘!‘_\43. - T, 7?&!_, AT, PR, ATTa, AT, AQL,TYIS, LI W I CATC €730
. ENE 1311, SNS PAND, £03 8247, £0s TN £NE TAIS, DR 00, gATR £33
. EO7,7311s f27,77SE. AR, W42, ARIR,TIAD, KRAP,HALRT7, ACI,TISTL, SATC <1p
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T SQUANT

" DESCRIPTION

. SQUANT is a subroutine which computes quantities
* related to the Earth-fixed station positions. The first
- ~call has a different processing than the subsequent or
normal processing. '

The first call proce551ng for each station con-
sists of ‘

6 ) : Ve
) ]

K convert ¢, the geodetic latitude, and A,
the east longitude, to radians.

® compute the Cartesian coordinates.

* If the station is to be adjusted, compute
the matrix of partial derivatives of the
‘rectangular coordinates with respect to
" the geodetic spherical coordinates. s
e compute the ﬁ E, and E with vectors
- describing the horizontal topocentrlc
coordinate system

Subsequent processing consists

‘@  converting the adjusted rectangular
' station positions to spherical geodetic
coordinates, and their covariances as
- well (using subroutine PLHOUT); and
. - recompute the ﬁ, E, and E unit vectors on
the basis of the new (adjusted) positions.
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SOUANT

INITJAL IZAT IOM

TO CUONVEST STATION O03ITIANS TD ¥X,¥i7 CONSIINATE

SYSTEM ©4 FISRT CALL A%Y T DAl LAVHAE (o

- COTRDTINATFE SYSTODWM AN SURSTOULNT CALLS AND T2

CNMIUTE DPRTIALS IF Xe¥47 WITH QESPLCY T LAMACA,
PHI.H - . :

SRANT I H PARTL s PLHSTS o STAXYZ 4 THAT JNHATLZHAT .
THOITMGQLAT W IMY

CALL

_ . ;

SYMFM. TYyDE CESCHIRTION .
“ a2 INPJT FE QUTPUT - STATIAN MZTGHT .
(1)
CAPTL E ] QUT2UT = PAQTTALS NF Y Y7 ¥ITH RFSPTECT TN DHT,
C2sZ1) LAMRDA, AND H

LPLHS TG 2 IMPIT = STATIAN SOHEPTCAL CODIDINATE SISMAS

© (3e3 812
STAXY 7 o INFPJYT = TRACKING STATINN EA??T-I-g_TXED CARTESIAN
(201 - ~ COCRDINATES .
CHAT 2 AUTPUT = STATION SAST UNIT VESTRE .
£3.,11 :

'qur TN OUTPUT = STATIMN NASTM 1PI1T VECTAN
(3.2 : '
FHATY an OUTPUT = STATINY LNCAL VEITICAL UNIT VECTDR

€3.1) s )
THOL (U > QUTPUT = SIMS AND CRSIME IF THE DISEFIFNIE ArTWEEN
(2.2) ’ GLOOFTIC AND REAZENTRIC LATITINIS

TPLAT a0 INPJT £ CUTDUT = TRACKING STATINN LATE TUAT

BLEY I : ‘

cLas ¥ INDIT € MUTPAUT - TOAZKING STATIAN LONSITUNF
11 .

S CALLIES SCIJINCE CAL. SOUANTINSTA JNSTEST,TI8TIV) o -
nYan  TvoI  BESCRIDTICS _ : ST o -
-]i';‘l'g T THECST = INTOoMp NUYLTD AT STATLIvg
NITERT L § IMPYT = RUWR&ED .]l-' ADISTTY ﬂTATiETHS
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"SUARAUT INFS ISEN  CLFAS PLHDJT

CLASON L 1CLS INTRLK
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- ALAT s LN LIST aNNY
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DIVMELRI SN H{1) PARTL {30 34 100D _HE TG T 241 )¢ STAXYZL 3.1 V¢THAT(I 423,
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"RFAL D2PTL,PLHSILG
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RETI 2

ENTRY SADANTINSTANSTRETFESTINY
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IFL.NAT,ERST MY 50 TO 1€ e
ESG=FLar ‘
E801=(i e .o =CSO Y2

FSN=1.0 Y)1-L50%

CALL CLTAI(STAXY 7, £.HSTAI

TALL CLOAD{RRaAT &y NS T A)

CALL CL TAU(NHAT Ry MG T AL

CALL CL IV L ZHAT A, NST AD E .
CALL CLE ATV M, G 5TAD T

17 09 130 I=1.NST - L T

€ CN

IFCISTAMI( L) «FA.=a}) G0 TG 17C - o

tFIE23T 1) G TO 22 _

ALL ZALLS AFTER FIRST. CONMVERT ADJUSTTN X.Y.7 TN OHI ,LANSBNA G H
CALL PL MMUTIST2XYZ (1 1)1aPASTLI 12 1¢ 1)ePLHSIGE Y4 1.1 )4PLATILY,
. FLAOALT Y JHIT)DY ’ -
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KRINLCM=YS EA(SLPM (T )
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. SRy SCLAT S () ) ' S
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at TNFTDR:!LAT(It—naTAM(S?Axv?t?.I)/PCLi SMIA
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e T e T
"~ DESCRIPTION

Sﬁb:outing STAINF computes the statistical infor-
. mation derived from the measurement residuals. These
-statistics are primarily for printout purposes, being

~ composed of those statistics in the residual summary

~ printout. 1In addition, STAINF computes the weighted RMS
~ considering the degrees of fréedom removed due to the

< regression.

. N
'

_ There are four entries; their function in the
order of computation is to

1) Initialize {zero all storage areas),

2) Sum weighted and unweighted measurements

for each type of statistic,
3) . Compute statistics for each station by
| measurement type, and '

4) Compute stgtistics for all weighted

" measurements either 1in the arc or in
the entire run. '

s 8.0-480



. NAME
"~ ENTRY POINT
STAlF1

STalrz

STYAINFE

CALLING SEVJENCE

SYHMECL TyYrE

ASUM 3

NSUV L

€02 JHN5T 4, 4SATY)

NST A L]

N3SAY t
CRuw

(A.2 NBASF 1)
MsUN - g

€3.2NAATE, 1)
NOASE

LsSure .
¢NALASE L1}

CALL tMG SEDMJINCE

.SYFACL  Tyog

ISTALC 4
wTps
SIsf 1 ’
rMTAT 2

Mo LSS

.
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nUGIBILITYO SO
S ,*g’é&m PAGE IS POORA
STAINS St

PURPO3E T s

INITIAL [TATINN

TO CORRECT STATISTICAL INTORMATION FNY CLECTRONIC
ALAS COMYEMSAT ION T P -

TD COVPUTE STATISTICAL INTOIMATION

CALL ST&!FI(ARU“.Hqut.MSTA.MQAT.CSUM.“SU“oNBAS?o
LSuUm) '

DCSCRIPTICN

CINPUT = SUMMING ARTAYR FAS TARTICULAT STATIONS,
(944 «NSTAGNSAT)

SATELLITES. 2MD UTASUITVINT Typsc

INEYUT — Nuuvgsae 5 QFSIDUALS Aﬂﬁ_wFtGHTEO TESIDUAL
RATICS FNR PAITICILAR KTAYIANS,
~SATELLITES, ANT MTAKITMUENT TYDSS

INPJTY -~ MUMRED N7 TRACKI-S STATIMNS
INOUT = NUMAZR F SATELLITES

TNPUT - SCSATCH SOACS FOR SUMMING STATISTICAL
INF AOMAT [N

. b -

INPST - SCRATCH SPACE Fou quuuru S STATISTICAL
INFOGRMAT 1NN

INPUT -« NUMAFE JF EASE LINTS ASSACIATCN Wl TH
'“FA<U?=“=NT§ [uv- ~VINA rwv STATIDNG

INSYT - QCQATFH SPACF FNY SUMVING ST&TIQTICAL
INFORVAT ION

CALL STAIF2(ISTAE,MTPE  SIAE,E31AS,NCOAGS,NOSAT)
DESCOIATION

INFUT = STATION NNIMEFD 113TN Iy TOVPENSATI NG FOR
ELFCYoONIC nT1as 3

TMEASUISMAYT Tyos A0 ELE:TJUQIC ARl AS

COMPENSATION * ) - :

(4l hy

INFUT = S1C™a FIr SUFCTRANIC ATAS CAYDEYSA T AN
TNOIT = N[AS JHICH [ CANIEMEATEN fumn

INPUT = SUMREO: A8 MEAQUDICUINTG [N Th- Dags =ap
=LFCTRONTLE RIAS D 31WrNG SAYION

8...0 ‘4 3]_. S
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'NDSAT_ t . INPJT = SATELLITE NUYero Snw SLToeTIONIC RIAS
) : o .. COMPENSATION .
':iLLIHG STIIENCE CALL STAINF{ITYIE, ISTA MTYPS AaRERIDLLINNTR,
y ' TSAT L [STADY

e SYwPOL  TYPE DESCQIPTION S
L1TYRE 1 INOJT « NETFRMINESS 1F [MITIALIZATION, AIDITION,
. STATION SUwMany, 1P TOTAL SUIMADY IS
®FQUTSTZD :
I5TA H INPUT =~ INTESNAL FTATION NUMSER
| wTYPF ] INFUT — VEASURFMFNT TYDF
. . . -’ .9
S1G 2 INPUT = SIGMA ‘
£FSID | > S INPUT - BESIOA_ :
Linare o ’ INFUT = ,TPUT, = LAST INYTR [TTGATIOM
. ,
_ISAT | : INFJT = SATELLITE NyMAasg
b . ISTaAZ2 l INPUT = SECTMD STATINN WHTY MITAGUPTMONT IMYDLVEE
- : TWO STAT IONS
SUNRIUT THNES JSED  GUSTAT CLrAR T DML un
. . ’ o -A . hd ’
. L €OMMAN NLRC<S CSTINT CSTAT S o -
INBUT FILTS  HNGNE
OUTBUT FILES T MONE
REFTRENCES PGEIDYN SYSTAMS NESCRINTIANG
R VOLUME | = SENRYN SACUUMSNTATIAY
SUEACUTTUE STAIF JUASUNM NSUMINST 3, NSAT T34 USUMNSASE JLSUM) sTAr ~ cn
SIMTTAFC Y [SAT . , $Tal o
DUINTHSTIN ASHAIS 03 sNSTANSAT J NSUNMI T, 4, dRTA,NEAT ), - ' sTatl 100
. CSHMI T 24 NAST, 1), WUNT 3, 3, NAAGT, 1), SHM{ YD ACE .4 § STAY *r1
COrVON/COTINF /YT ASNI (4l e NO S04 ) 40N IR ANI =)o B 155 (4) yuNO(L) o " &TAL 1r2
- ‘urastrtil.wru=Av(1).FU¢HTZ(hl.wrrﬂﬂra).TYﬁﬂUS(’Zl.NﬂTYDE(E.IP!.RTAI e
cm o ASUREA L 123 30SALL L3 ), MYAL_{ 31}, MN% TS, JIASE : Co STALl 193
CUSUINS T ST ATIRES [D 14 S [514MUTAT g w™SyuT : . ' © ®|TaAp *=
NzMET A€y3AT STAT A
L ALPASTSRazgE : . SRS STAL <07
L5vaz e o : s . S T evap ess
: CU (TRTY ' : ' . ‘ &TAy scc
T_: CNUOERS ATE T2 CLECTIINIC 3[AS FEuovapL . «vay +qe
EMTEY STA[F2(ISTAT VTP G AF (FRTASNTING G NTSATY . C STAD 11

R N-487"
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- ISAT =22 e . R - . STAT 12

53 (SAT=1SaT+i - S B S : ' STAY 13
NO 6I0 F=i.d . oo I e e e T T STAL f1a
WNC=MSU S0 341 ISTAEL ISATY | o e - STAL V1S
IEQUND-UTYOE] A0L,4828 04%0 o Lo T © STAl *1&

B3 ACUM(L T+ lSTAT, IGATIZATUN{ 1 41e ISTAT, IS4T) T . sYAt 7
g . -EAl AS® FLOAT{NFIASS) : o . . STAT w18,
ASUR(3 1. ISTAE, 1SATI= ARUME D, I, ISTAE, 1S3y~ .~ .- . STAL o KK

. ©  =FLOAT (N-DASS ?'cHIAS?'Z : ; ' S . - SYar t2¢
ASUV(7,1.[5TAS, ISATI=C, : L STAL * 27
RATIN=C T AS/SIRE S S CY T T sTAr 122
Q2A=FLOAT{HECASS }RAT IN . ‘ ; o . .. - STAL 23
ASUMCZ, T, TSTAT, [SATI=ASUM( 2. T, ISTAE, 54T )-F2¥ . STAT '2a

Q2NTR2NsDATIO . T |TAl 25 .

ASUMLI 1, 15TAT, ISATI=A%UM(S, [« TSTAS, 165aT)=02y : . STAT Y26

. WTSUMT=4TSUAT=R2N . . . : TYAT 27
ASU~(3,1+16TAE, ISATI=C. . e Y T o SYAL 127

A%C CORTINGS . o ST STA] " 20
IFCISAT LT ,NCSATY G Ta <&° ' S T o STAT 20
REYU=N ’ _ STAf * 3%

FEMTRY STAINT(ITYPI IS TAMTYPZ, §1G,0NS10, LTS R-!SATolth°! STAL %37
LORICAL _ TMNER o €TAT 1233

¢ SIGL=ST% ‘ _ STAT 124
RESINI=TCSID . , SYAY "2S§

€ CETCAWINT [T INITIALIZATION, ATDITION, STATION SUVMARY, OF TATAL STAl 11
C Suvary ' ' . wTAl 137
O TR £1,171,301,a011,]TvOE o A - . €TAY 7R

€ pCnS SToNANI wnres - o , T gTAY 70
T CALL CL_ARLASUYM, 32,N) ' o ' : - |TAT ta0
CALL CLTAD{NSUM, 12.%) : . Ly o STAY T41

- "CALL CLTAR(TYPRYS, 145e1) _ S T ;o STAL taZ
IFELIAS TLLEL2) G3 T 1L ’ - R L _ SYAL ‘&3

CALL CLTAT(CHUM, 5.8 a5M=N) . . - B K - i ) STALl *&a

CALL CLFARIMSUM, A, LIASEIN) IR S T. . " . &TAt *acs

" CALL CLEAI(LSUMILBASE o) o . . ®TAL Y4A

12 KvTor=C S s o - .. -RTAL av
WTSUMT =, ' I P R 3 TS SR Y Y
CIFLISTALNE o) AETURN ' S - S S0 . STAY *aea

AMaLL =2 _ o e T L &TAY Y&
WESUMAS], — ' SN L - . sTAY 'S}
NOGEGF=: . s T L s T STAT vsa

CALL CLFAR(PMSALL, 124 2] - S ot il . 7 - STAT &3

: "RETURN ‘ o ) I . oL e T S¥AT YRa
L SUM STATISTICS . . ’ o . R . Lo SYAT] *&%
131 IF(uTYP-.GT.14) 5 TO 201 ' - . S Tl svar t=A

c TYPFS ' = 14 : - &/TAL Y7
DO P59 T=1.4 ' O - &TAL *€R
MNDEHSUN (T 15T 4 [SAT) ' e .+ SYA[ %0

IF (0. GT, or TEAWND-MTYOC) 217,128,200 S L. ®TAL Y&

. SNSUVIILT.I5 ‘lﬁAT}*UTVﬂ— ) . A P . |TAY "£t
125 CALL qb»rAT(AGUdll.l.l'TA.IQAT).Nﬁuutl.I..qrh 15ATY) . sTAl "ep
T eETuIN o : - . S e . ETAl €7
TZ00 COMTINIE et S eTFRY rEe
&F TUE N _ . o ST - evar s

201 IFE¥TYPE.ATL26) RD TA 212 : S L T BYAL CGF

c TYoes 15 - 26 e RN L

876-433



NTY DS =4fvDE=14

CAt L q“1TAT(FSUM(l.VTYQEI.NQTYD=(‘,MTVQ~)'

EETWU=M

¢ TYOSrS 7 o 3]
TN =(16AT—1)+LSTA+I5TA

-3 5N

27T
=%

€ Svavior

DN =27%
KGTA=LEUM

IFLKSTA.AT . C)

AT 1 LPASE

(Je INGY)

LSUAL Qs i )=]RTAZR

) 27 =
N i=MeUa ¢
ITLYNQ.AT

CALL SYSTAT(CSUMIL o iy ds I\ID!.“SU\!(IoIoJoTNh))

RFE TSN
CANTINUT
CONTINUT
QETHRN

AFCESTA,

€ SIMGLE STavTI

€ TwQ
2=

3=7

HETURN

1.2
TeledeIND}

IFLSTA=ISTA?) 2754225,275

WS ) IE(NND-MTYDE Y 2700 .?.....PTJ
MSUM{ 3, Ty Je IEN)=VTY2E )

QHMAADY

331 [F(ISTALLN.7) 6 TN 3%}
5T.C)Y GO ¥ 2%
bOMEASUREMINTS
CAtL P”:L*P(*Suutl-x-laTA.ttAr) ASUYM(141¢15TA, ISATY 3)

STATIDCM WE ASURTMFNTS
IHR= ISAT -1 1L ST A+IST A

AN IS IS

Vol BAGF

HET ATt Q.18 ¢, TP
EFI{KSTA, NELISTA2) GD T 1S

KOIS(3) =7

PETUAN
COArRTINUT
NO=S{1) ="

TRFTURN

€ WEARURC WTNT 5

A3

33
a4’

J=T42a
K=NNTYDSE (
IEERWFN, 2
XN=K
IF(K.LT.!

MEPHLG i) (RSYUM( G0 11 =B3UM{ (o TIem 27N} AU4SI (3.1
ARG R 1) =0T ARUM( 34 111 4375007 XN-2.) /C XNs22=2 .1}

BSLHA(R, ! )
[1hl ) . T AP
K=NCTYPT (L
IFix  ,Fn. 7
XN=w

NOT INVILVING ‘STATID\I"'-
00 &L 1=1W12

14+3)
) GC Tn 420

T} 60 TN 295

=NNLT IS {2, YA I¥N=] 1)

PERLAICES IS B VS ¥ 8
2eJd)
) Gﬂ b Ko B Yol

FTYEang( n-nqulta.l )

D L 3 W S

A IMIF L (i}
IS0, ")
usitPia, [ )
AGLIA( 2L T
CONTIRyT

Y GUoTO 335

T (AN L Th=FPrumt s, t)‘*"!!"”fi"lf"(‘.l)
T e AL g [ V=l QYR TL = 2, F I nNam 2% 5} )

ER R TR S W AR N R WA S LI E SN I |

SASUA{ 24T /XN

7

TCALL EPACCRINEM (Ll el e l‘”ﬂnCSll‘\'l 1eledat 'Nlﬁioll

" STAINF
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STAL
KRTAL
STATL
‘srat
T STAT
D aTAL
T&TAY
"STAT
aTAl
STAL
sTAl
sYal

. &TAY
T &YTAL
€T4l
STAL
S¥AY
QTAT
=TATL
SYAY
STAL
STAL
STAL
STAT
STAT
STAS
STAL
evar
STAL
sTAt
sTAT
STAL
“eTAT
STAl
sTat
&TAL
STAY
STAT
svat
STAY
STATL
 &TAY
- §TAL
STAT
&TAL
SYAT

. STAL
"RTAL
T &TAL
" &STAT
STAT
STAT
«Ta

- aTAt
GYAY

_RTAT

140
160
7n
173
s72
173,
11;1
175
L X Y
LB A
178
179

RC

et
tR2
TR2
.ﬂ‘
VES

RY.T. N

LW
T a0
“PQ
\_DP
‘Gl
1co
ta3
TCA
.hl_:
.c(..
1(_:?
1T0OR
1CQa
~cr
ze
“r2
~ra
Y
7oA
ok
oep
Pen
710
=11
12

i

14
o )
1A/
-y
'.j'.l

-
.

-y
!

“5n

225 -
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RETUIN _ o R S < 7 - mTAy 22
c TATAL SU4HMadY . e e i e o KTAL 225
401 1F(1STA.7N.,5) 15N TO ae’ S TR T T sYar sar
MTYPE=NATAT . < T S URTAY B2
IFCLMOTL, L INMERY 6D TN a1 e STAL 2?29
S NMALLEMYALL+RATAT . e e T RTIAY 2
NONERF2NIDEGE+ (S TA . o L Lein T . ®TAR 7af
WYTYAA= ITS AL T S1)AT ) o P A S
als %lﬂ—qq-rturquurzFL AT C.MTOT~I5TA~11} , N e - SYAL 227
M 350 1=1.3 S T L RTAY AT
IFILINNT) h1ALL(l)~N-ﬂLL(|}+VﬁTYP=(=o[I o " RKTAY s2a
TFOLTINMNIY) RMSALLET)I=FUSALL (1) 4 TYPREUS(T) : &TAT nac
AT IFINATY I { 2,1} eNFe2) TYPEMSLII=SORTITY IR ([ /FLOATINITYOS {2 ,1)1)) STAL =3¢
FETURN . L . T SYayp 737 ¢
ARG NNDEGE=NINTCIMTYOR ' - . S STAL 738
: - MTYOT S AL L - . _ R © &TAY 20
sSIG= :r—rtxrsuuA/FLnar(uuALL-Nonch}; ' o - &Tal 2AC
B &7e 121,32 ‘ _ STAT Fo
e T _TEINDALL (T BT THNDQECLTI=R2T ‘p'-“.-'-ﬁLl_'(—I1'/=L-OAT-(—NOALL-( 113 - eTa l. rez
RETURN ) . . . . STALl a1
FNG ' . YAl T4a
, DIVENSITN NOTYPT(2),5uU(a) o ' SYAT Tan
T COKMAN/OIT AT sarn :ln.q|1.um*nv.«rrunr . . CYA] T&A
TF{NATY2S{ 1) .C.7) SuUM{?y=xrsInp . R . . STAY 2av
NOTYOF (T }=NOTYOF {1 )+1 - : ' . , STAL T4n
SUS(1I=3NM{1I+RESIN e ' STAI a0
SULEIITIIN( I+ IESINe & - o .0 &TAL 2&f
SUMISI=ILA(R I+ (RFS [D=SIM{ 71 ) 2s 2 - R . STAL TEq
‘KYUETI=IIS LD ) . S ETAT 252
IFI(SIG..T.04) RETURN ' : . T e STAT P87
T mseEgInS (G ' L T T STAY "5
R2=Cesn ' : - o £TAl *5%
NMTCT=NATOT+1 L . - : - . ®TAl 786
WTEIMT=a TS AT 40 ' S N S T T
IFENITYIC( 2) .EQ0.7) SUMIBY=D A e ‘&TAL 2&a
e NOTYPE ()= NITYOE(2) 4] : T L . kYA -eo
{2 )= w21+ . ) ’ ’ ’, ' :'7 ) oL STAL oan
SU?'(A). I RN - I e ' ’ . . ' STALl =&1%
suutﬂlrsJW(s}+(ﬂ-quu(ﬂ))rta _ . " R STAT =62
suv(=2)=2 : L L L . mYAT ZAX
RETUAN CoEe LT e T RTYAL nRe
- ) .‘ )
’ ., :

-—8.,0-485.
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7 STAINP

L DBSCRIPTION

STAINP reads tracklng statlon positions from the
GBODYN Input Cards. STAINP can read tracking stations in
geodetic (latitude, longltude, helght) oT Carte51an
7coord1nates. -

. E_:-

_ STAINP assumes the station position to be in ,
Cartesian coordinates. If, however, the station vector
is con51derab1y smaller in magnitude than one Earth radius
STAINP considers the station p051t10n to be glven in
geodetlc coordlnates.

STAINP will not accept duplicate stations and -
prints 2n error message upon any such encounters..

This subroutine alSo'loadq the variable storage
_station arrays selecting station coordinates from the

| input values supplimented by station coordinate values
stored in the block data subroutine STAPQOS.



- KAME

PURPOSE

CALLING SEQJENCE

SYMBOL
- NSTA

"RSTANO
(12

STANIM
(1)

STALAT |

€

STALOMN
1)

HELIGHT
—L1)

NSTARD

NSTEST

ESTANO |

TYPE

12

Dp

pP |

I1+2

- SUBROUT INES USED

COMMON BLOCKS

INOUT FILES

euFPUT FILES

REFERENCES

SUPQOUT INFE

| . STAINP
- , L e L - o Page 2 of 6
T ST October 1972

STAINP T O
YO READ GEDDYN TRACKING STATIONS AND CONVERT FROM
CARTES 14N CODRDINATES WHINEVER NECE SSARY

CALL STA!N”(NSTA.KSTANOaSTANA“.RTALAToSTALﬂN- . &
HE IGHT s NSTARD«NSTEST.ESTANG)

DESCRIPTION
INPUT - NUMBER OF STATIONS USED

OUTPUT = STATION NUMBERS

- -

OUTPUT « STATION MNAMES
CUTPUT -~ STATION LATITUDES
QUTPUT - STATICN LONGITUDES

OUTPUT ~ STATICON HEIGHTS

INPJT ~ NUMAER OF STATIONS THAT WIRE RFAD FROH
CARDS : . . I

INPJT = NUMBER JF STATIONS REQUEST!?G ARJUSTMENT

QUTPUT = MASTER STATION NUMBEIS FOR ”STIMAT=D

STATIONS
NUMBR2 ERROY DARCTN .
CEPHEM STANUM STAPOS CansTs : INTRLK

TPRPEBLK
INTP = CGECDYN INPUY CARDS

NOAE

. - YGEDDYN SYSTEMS DESCRIPTION' R R SR

VOLUME 1 = GEOLCYN OQCUYENTATION

STAINPINST A KSTANN, STANAM, STALATeSTALINGHEIGHT,

. NESTARD  NSTESRT ESTANY)
IMPLICIT @fALx3 (A=H,C=-7) :
‘DI MENSTON KSTA&U(I].ST»NAH(1).STALAT(1)'STA INILY HEIGHT(1Y,

. ESTAHI(1 }.NAMFB (9]

"8.0-487 7
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S . . REPEODUCIBILITY OF TH® =~
Cos T oL P, ORIGINAL PAGEIS POOR. -
o . o ‘ o S
LOGICAL®1 NANEQ,NAMET B N N 1 7. Y
: - INTEGER*?2 KSTANU.ISTANO.STANDS.ESTAND.!STAQDo:STANO 5$YA1 SV
e INTEGER nuTP ) o . sYar ea
" DOUBLE ORECISTICN NAME oL ' o ' " SYA1l F9
- T COMNON/CERHEM/DNAAFE(3PL )y ISTAIN(IR1ILESTANN{ZA1Y, 1STANA[ 355) STAl #£°
. COMFVON/STARUM/SNAME( 282V, STANIS( 282)4 NNSTAR - - T 8TAl &1
COMFAON/ST APDS/RLAT(2RQ0Y ALON{Z20)H1 28D) ' ) . STAY £2
COMYON/CONSTS/P L TWIP [,CRADRSFLC T STAT R 63
COMVONA INT ALK/ THECOT (4 1, AE, AE%ﬁ.rLAT.FSQBE[:?) . o STAY &4
COMMONSTRCBLK/ TNTP L, OUTS,, [ DUMLL 2) : . S SYAL €S
DATA DATAZGFCATA /.STAPOS/6FSTAPAS/S - o e T gAY FA
- "OATA ALTMTR/EHALTMTR/ . - . . T sTAL &Y
DATA CELTA/1.00-3/ o ' STAL 68
EQUIVALENCE (JSTANO, DSTANDY . (NAMENAMESL 1} 14 [NAMET,NAMEA(T)) STAl ¢£49
" IF(NSTA.LE.0) RETURN . _ STAI 792
00O 10 I=14NSTA - .. 8Tar 7
10 KSTANO(II=0 L. e SYAL 72
IF{NSTARD.LE.0) GO YO 1000 co ©.t . STAL 73
REWIND INTP ' . . - - STAY  7a
"READCINTP . 50C0) ' a S . .. - STAT 75
ESO=(}«iDG—FLAT }#%2 , L $TAl 75
‘ ESQ=1.50C—-ESC - - ' : ' T e sTAl 77
20 READ(INTO, ]0CIS} NAME : STAL 78
. JAFCNAME.NE.STAPOS) 6N TO 20 . : : ‘ STAI 719
READ STATION 20SITION CARCS, ’ ' : - STAl &0
100 REAN{INTP, 10CD5,FYN=00T) NAHE.JSTANU-P.L.HT.LA“E? STA® a1
IE(NAVME FQ.CATAY i TO 12309 : : . SYar e
TEM=NIIUAD 3 £ IST AMO, IST ALQ, MSTAY . . ; “oTAl &3
SKIP CARD [F STATION YOF USED - oL . STAT Sa
FFCISMLELO) GO TO 10¢ o .o STA1 as
JFIKSTANC(ISN) JLELGY G TO 150 S . = STAI 86
CCALL ERROR{3:DST £NO) , - . e T STAI &7
60 TO 120 . Y R 3 7% Y
CHECK COORDINATE SYSTEWS - o e e ' &TAI 89
150 XYSQ=Ps2+t sl o : . « T STAl  en
RSO=XYSO+HTRRT h . - o | sTAL a1}
"EF(RS0.LT+3.5D13) GO 1O 400 - ) L SYAE 92
CONVERT CARTESIAN TO SPHERICAL COORDINATES o ST . &YAL 93
T=ESa*HT : S - T - 'sTal 9a
se « HEIGHT : o . T . _STAI o5
‘DO 220 J=1.25 oL - Lo sTAY es
ZT=HT+T - < e e . . sTAal &7
HI=DSQRT(XYSQ+ZT*¢2) T - L . C STA] ©Or
- SINPHI=ZT/H1 L e e . STA! - 99
" ESQSOUzES0N=S$ INPHI . N Lo o sTal 189
. H2=AS/DSOST(1.LDC-ESQSP*S INPHI ) I L 7 Y X |
Ti=F2%F5SNSP ' - h : A T e e ' STAT 102
IF(0ANS(T1-T).LTLDELTA) GO TO 330 - e T sTAL 103
200 ¥T=T1 i , : , e T LT STAY Toe
‘206 HT=H1-HZ  # , . L o . e T SYAL o8
RTXYSO=N30RT(£YS5A) ‘ Lo - I STAY 1Cs
RSN=DATAN2(ZT,RTXYSG) _ L Coe LD STAY *n2?
ee sLONG [TUDE , . . B T ®|Tat 101
L=CAQICTNIL P} : i - e e - ’ S : - STAI treo
" essLATITUDE o ' - ‘ o e S STAT 1190
R=RSQ I o S STAl

111

8.0-488" -



GO0 YD S32
400 JLATD=Pe]

» CD-“

P=P=JLATD*1.00+4

JLATM=Px1

«0D-2

TSLAT=P-JLATNs ] .CD+2

JLCND=L &}

«ND-4

S L=L=JLOND® ] D+

JLOKRM=L*]

«0D=2

TSLON=L-JLCNME ] ,0D+2
oo - P—(DFLOAT(JLATD)GOFLDAT(JLATMD/6.ODI+T§ ATIB.EDBit)QAD
. T L= (CELDAT{ JLCND) 4DFLOAT{JLONY) 6. COL+TSLON/I.ED3) ¥DORAD
C STORE STATIGN POSITION IN VARIABLE QTURAGE ARRAYS
552 KSTANOIISNI=JSTAND
STANAM{ ISN)=KNAME
STALAT(1ISN)}=P
STALON{ ISNI=L
CHEIGHT{ ISN)=FT

IF(ISN.L
TTTTTED YD 123

Q0L CALL ERIGR(E6.OS5TANDY

"RETURN

1000 DO 2007 I=1.NSTA

IFEKSTANDL 1) .NELO)

JSTANO=TISTANC( I}
ISN=NUM3T2 (JST ANG ST ARTIS, NOSTOR)

IFLISN.ST . 2) GO T3 15<¢0

_’E’ I(" lll"\
- L+

s MNEL.=41 02 TO

hbl H\Ul P m—=5
"STANAM(I)=ALTMTR
e s . STALAT(I)=C.3DD
STALOM{11=0.9D3
HEIGHT({1)=C.CD9
GO 71 205
1200 CALL ERROR{I,OST AND)

RETURN

GO TO 2000

209

"€ IF STATION FROM ELOCK DATA THEN TRANSFER
1500 KSTANO(I1=JSTAND
 -STANAM(T)=SNAME( ISN)

SYALAT{I)

=RLAT (ISN)

STALON(I)=FLCN(ISN}
HE!GHT(!}—H(ISN!
"IFC{L.LE.NSTEST) ESTANO(!) FSTANOCI)

2003 CONTINZ

-C ZERD CCORDINATES FOR ALTIMETER

— e

RETU3N

END

500 FORMAT(IXZ1X/1X)
10605 FORMAT(AS.14¢3D015.8,41)

5

4~
-“-.—v&.-d—l-—ﬂ—u—-a el

8.0- 4189
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E.NSTEST ) ESTAND{ ISN)I=FSTANO({ISN)

TO VARIABLE STORAGE ARRAYS

_Qttbber 1972

STAL
STAL

T KTAT
- . STAL
. SYAL

srat
STAL
STAI
STAL
SYAT
SYAL

- sTA1l

STAL

STAL

STAY
5TAL
STAlL
STAY
STAL
STAL
sTal
STAT
STAl
STAT
STAL
STAY
STal
STAL
STAL
S5TAlL
STAL
STAT

T STAl
STAL-

5TAl
STAlL
STAI
STAIL

- STAI

5TAY
STAL
STAL

" STALS
T STAl

STAY

"STAJY

STAI

. STAY

112
*111
114
115
116
'17
|1q
1\9
122
121
122
23
124

125

26
127
128
«20

‘132

121
132
133
13a
335

13A

T3y
TR
120
rag
1a
1a?
tal
144
Ta85
146
147
raR

1a9 -

150
51
52
153
‘Sﬂ.
155
t56
1587
151
159
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CONVEET CARTESTAN

COOEDINATES TO
SPHERICAL.
& PLROLIIATES

o,

READ STHTTON
Pasrrron) . L
£ RS o tompure

'LEWRFUTE‘

LATITUPE
FRD

LOVEL T DE

S
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EXTRACT &, X TN

DEG, /TN, Scc
FEOm FLCRTING
POTNT AVUm AERS

320

S7TuceE
SITATT oA

POSTTICAS

L AQL

PEXRIT A0
PARTA CrZD
NESSAGE

. : zm@ |
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S 7RI Iro
derr;’oﬁ' )

T
H

VG ApPCres S7TA-
TEoa) PostTron
AVATLArL L ok
NSTATZ ot BETLH

S77ro) F2cot

Block 2H7A —
TRENSFEL 7T - :
VARIRZEE - .

STUAGE FZLAYS

_ LEXD
FCoRDIMATES Fer
PT=mETEL

e . ol

R N-A01
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i B | ﬁﬁf’ﬁ@ﬁﬁcmmmwm j l'
:Ligsng - - —QHSTAT ' o .'-“-f l‘T S :
‘{Puanosz' " TD SuM STATIST(CS

CALLING SEQUENCE CALL SMSTAT(SUMNOTYPE)
SYMBOL TYPE DESCRIPTI ON

sum R INPUT £ QUTEUT =~ ARRAY THAT INFORMATION GETS

-, (B8 - . ‘ SUMMED INTO
;. NOTYPE I INPUT c DUTDUT - ARRAY COMT AINING NUMBER OF

2y - _ MEAS UREMENTS
«syaRourtnzé USED NONE
.COMMOn gLoéxs CSTAT
INPUY FILES NONE .
OUTPUT FILES " NONE

REFERENCES 'GEODP YN SYSTEMS DESCRIPTION!
' VOLUME | - GEODYN COCUMEHTATION

SUBROUTINE SMSTATISUM.NOTYPEY - —
CIMINSICH NETYFe (2} 4 3LKI8)
CAMEIN/ZETLT /Fu SID o SIAChVMTET 4w TSUNT
FELNRCTYE {1 }a"0un) SLH(TI=mISI0
. NSTAYPILIIENCTYALNL) 4 :
 SUM{ 1) =SLAC LY +RLSIC
SUM{I}=3LA( 3 e SIT %32 :
S E)sSUAL S+ (R SIC—SUN(T) } =52
- EUME ) =R T5I0C0 L
IFC(EIG L™ Ja) KFTLRA ) e T L . :
R=0] ‘.Ic,-or i ) : ) S A, . A
BZnFes . L o '
NMTGT=RUTITHS A S
WTSLMT =R ToUNT+R2 . ' L
- IF{NOTY>:{2).iN.0) SunN{B)=c
NOTYPI (2)=NCTYPLLZ2) +1 : . 0 S
© SUMLZ)=3LN(2) 48 LT .
SUM(a) =SLA( ) 42 D e :’7.";“{
SUMC E] =SLU( E) 4+ A=SLMIB) ) *92 oL ‘
sUM(a) = _ S
QETULPN . _ . o
: END - LI S s

C.8.0-492

i T

STAlL
$Te

STRI

STAl
STAl
STal

$Ta] -2

S$Tal

CSTAY
ST

STAIL
8Tal
57Tal
STAL

- STAY

STAlL

STAL.
BALY

STAL

STAL
. STAS
. 8TAlL
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393 BSUMI2,1)1=B 3UML2.1) /KN e T e L RTAY 2

. 400 CONTINUZ o e S P B
 RETWRN L e L0 J-KT

€ TOTAL SUMMARY o S ©oeTar TIo
401 JF(1STA.EQ. 0} GO TO 4&0 A ' ' "~ S c
MTYPE=NMTOT ?

IF( JNMITLLINNERY GO TO 410 =
NMALLSNMALL ¢ NMTOT o T R 3
NODEGF =NODEGF +[ STA [
WTSUMA = WTSUMA + WTS UM T : R T P ST LR L

ALIO SIG=SARTI{WTSUMT FLOAT{NMTOT-ISTA~L }) o o : T8 {32
DO 450 [=1430 o - ETaLp e

SFCLINNER) HOALLIL) =NCALL (1) +NOTYDEL{2.,1) : oo T e eTaL 2
IF{LINKER]) RMSALLITI=fMSALL{T)+TYFRMS(T) ‘ LTAal &%

450 IFINOTYPE(2,1)1.NE.0) TYPRIS (1) =SQRT(TYPRMS(I)/FLOAT (NOTYPEL 20 13)) STAL €4
&5 TURN _ _ L O CTEAL X7

. 460 NODEGF = SNODEGF +MTYPE. _ oot ' I Lo ‘_ STal 72
RIYPE=NMALL ’ ' e S ®TRTOIME
$IG=SART{WTI SUMA/FLDAT{NMALL ~NADEGF } ) o oLt ®£Ta Z2er

0O 470 1=1,30 ! STal z4t

> 78 IF{HOALLIL) «NEZ D) TYPRMS (1) =SART{RMSALLII 3/ FLOAT(NOALLT) ) ETS ] 2&3
T T TRETWRN e : FTAL o2
END , o o : STAT zez

. ;
-
R I -
.» .

— o} AGT - .
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STAPOS

 KAME .
BLOCK DATA STORAGE OF STATION POS!TInNS
UNITS FCR CODRDIMATES ] S

- N LAT - RaDIANS —_— . Sl St
T 7 KON - RADIANS ' U .
H = METERS ST e - '

PURPDSE

-CCMMON BLOCKS STAPOS STANUM

BLCCY DATA : - sTAD ta
DOUELE CPECISION LAT LOMs HT s NAME . . STAP 15
INTEGFR&2 MUVOER : ¥ STYAD 16
COMNON/ST APOS/LAT(Z280 J,LON(280 )  HT( 230} . STee 17
CONNON/ST ANUM/NAVE(280) s NUMBER( 2807 4 NSTOR . . STae 11g
DAY A NSTNR/2547 : ' &TAD jao
DOUSLE PIECISION MAME 1 SYAP 29
DINENSION NAME 1(114) ‘ STAP 21

1 . EQUIVALENCE (NAMES ( I1YeNAHE 1€1)})) STAP 22
- DOATA NaME (s .- .. 5Tap 23
- THRILTY P THGEM3 »THRDAZ » THANGS W THCYL 3 s THAC N3 » STAP za
s THWADS « THCRO3 2 THGWY S » THHSK B « THHA W3 » 7HGR SA ' £TAP pe
' THIYU s THTEXR P THOTC D » THOTON s THUEC D o THYE D - S¥A > o«
s THUADN 3 Pewonn LTHT AN fTHINED . FunneEn  wimcna . LTAS T
s 7HMATD * THKOURDU J7HRBNINT o THETMYRA , THOUTITQA o 7HL] MaDE . STAP 29
‘s THWSNTAGS ,THNEWELS L7HCOLEGE 1 THGFOPKS o THRNKFLGE o 79J0AU%6 , STAP sa
o THNOJAVE J7HUOVERA 7RULASKS o 7THIHPOIN o 7H1F Tuyg W THMADGAGE STap  ap
e THIOOMIR L7HIOQUITD W7HILIMAD ,7H1SATAG v 7THIHO JAY (THLJINBUR STAP 33
®  THINSATL (THICOLFG +THIGEORK . 7THIWNXFL ¢ THIULASK ,791008UN . STAP 2an
e THIDZIRL L,THIROSYA 7HI TANAN ., 7HORNRAS » THYADGARS , THROSPANS 4 =TAP 32
s THSNTAGIIS, THAL ASKP S ,7HCARVONS, 7HUANGAD Y, » THIND SRANV ¢ TRSNTAGRV o STAP 74
s THALASKRV.7HCAfVONV ,7FANTIGA o 7HGANVLE s THOOVILL o ZHUSAFAC sSTAR 15
¢ THIEDFOD 7HSEMMES ,7HSWANIS o ZHGROTEK 2 7HCURACO W7THTRNDAD STAD 34
' ® THGRANEK JTHTWINDIK (7HONTHGR o 7HATMNGR o 74TORASD «THCHOFUY o STAD .17
* THKINDLY ,7HEDWADS L7HHUNTER , THIUPRAF , 7HARCRON » 7HHOMI ST STAP 1ag
.8 THCHYWYM ,7HETRGHE ,7THETPCAK »THETRPRE 4 7HETRRAT L 7YFTRANT STAP 39
. THETRGAT 4 THETAURT +» THETO O8R THWSH] 22 s THWSC113 , 7HWSHYI 23 . STAP ac
e THASS127 4 7HWSPI 24 ,7HAST 25 + THWTSPDS (7HWTRTRZ . THWTRTR] . STAP a1
¢ THATRPPO THWTRV AN ,7THEGL INF - THEGL I NF + THOMRSNG (THOMRSNG # STAD a2
«» DOUBLE SRECISION NAME 2 . : STAP a3
DIMENSINN NAYME 2(11a) STAP 4a
EQUIVALENCE (NAME ([ 1S} . NAME 2¢1)) - STA® as
 BATA Nav. 2/ . . STAP a=x
e . THPMRVIY ,7HPMTMR2 J7HDMAOM] , 7HOMRPMD » THOMB SN2 , 74DMASNT STAP a7
e THPURSNG L THDVEDNT ,THOMIP YA , 7HPUBRRK] s 7HFDAFRI L, 7YNSLHaR , STAP an
o THNELYNV ST7HNSGTWZA J7HFNWIN2A o 7TENWIE 34, 79wl 3n s 7HNAFDA4 STAR ag
®  THNTANAN s 7HATECAY ,THNATROS o 7HNCARNY o 24ANWALT 8 P TUNWALTI |, STAP =g
Lo THADYIZIR JTHOADARY ,7THIACARS s THHALRTH 7452 NSAL 474072260 . STAP g%
o THHAFERNDN (THOUICAL J7HLAZT SON o 7H4RATAN , THARFENY e THRAUIHA STAP =23
Ce THAMSIC G7HFTWAST TRHNT ARG, Tpnnuoe] s THRELTVL ., 7HVALAGD 5TAD &4
o THIREVAN JTHKIFVAA ,THEKRASH] ¢ THROVNAS] J7HRAVAZAN sTHTARTYZ c;'rAn Sa
- TFTASHL L 4 7HASTRIMD sTHLYNNLXE o THTIMENS .7'-I!UNOA"K s THLED INA STAP <€g

_8.0-494-
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046182721100, +0.56477 11420,

Q n. Anc

« THICOLRA. ¢THIPURID , 7HIGSFCA , THIGSECP . SYAP
- T THIDENVR (7TH1JUM24 L7H1JUMAD o THIJUBCE , 741 JURCS . 741 SIPDRR STAP
o THLIAMAC JTHIGSFCON o7THWALMOT (7HICARVN 4 7HGANLAS + 7HRASLAS STAC
o THRALLAS (7HYIIL AS S 7HCR™LAS o THHIMLAS ,7HHIMLAZ o 7THMOSLAZ “TaD
o THSENLAS (7HSFLLAS 7HORGLAS +7HILILAS +7HEITLAS o THHOBLAS STap
e THNATLAS J7HGRELAS J7HRRNSCH J7HOELFTH o 7THZIMWLD +7HMALVEN . STaP
.« THIDYORS (7THATHEMS (7HHAUTED (T7THNICEFR 4 7HYICLAS o 7HSALLAS . STAP
- THMUDONT (7HEDINGH THEMUNICH  THFRANKF , THSAMFLR ¢ THHAUTLR . STAP
o THLIORGAN J7HIDLF AN L7HWOIMER (7HISPAIN L 7ALTOKYN +7HINATAL . STaAC
o THICQUIPA ,7HISIIAT L7HICURAC L7HIJUPTR (7HIVILDO .741MAUID / STaAp
DOUBLE ORECISION NAME 3 - STap
OIMENSION NAME 3{ 26) STAD
EQUIVALENCE (NAME (229)+NAMF (1)) "|TAP
DATA NAME 3/ : . STAP

e TEDAKARO +7HHOPLTN (THAUSBAK 7THOONALIR L 7HOF ZELT (7HNATALA o STAR
“e TTHCOMRIV ¢ 7HAQAZIL J7HIUPGED o 7HAGASST o THZIMMER THIIGALA A
e THIZHANR +7HGRFECE +7HCALBAK ¢ 7HCOLAKE 4 7HOSLIING o THIORNST STAP
o THUTINHN (THSANYTO S7HEDWAFS o 7THOOTDAM (THZVENIG +THHELSIK sSTap
A g T HIAK AR - THS ANV IT S : " RTAP
INTEGER®2 NUMB 1} STAP
BIMENSIAN NUMB 1({247) STaO

- RQUIVALEHCE (NUMEBESR{. 1), NUMA.1(1}) STAPR
DATA NUYR 1/ _ : . STAD

. 1s 2 3. 4, Se L T 9 Qe 10, 11, 12» 13, STaAP
» 1&s 15, Sl1. 512« 513, 514, 541, S42. S51. S6H1, 562, 571.,10C0, STAOD
el0C141003,33C0S4120A41798, 121519130171 %41C1541%16.1C1741218.1C19, STaAD
#1002, 1D . 1, 1024, 10O, 10, 1008, 100 10Tl 1222, 1533 ,1074 177, ATan
el L, LT L Tl Ty AT LI,y 1l T ittt 10T e iT D e 15 eiDiTeifstis BTAS
o182 741622, 165243106,3333,3334, 2400,3401+3302,3408,3405,2a0643407, STAP
345140332, 30 343553, 34F 8, 3465, 2AT1 43072, 3048, TRA0 3657 335 41602, STAO
T e8040,802144C50,5805C44051,4081, 40820478 3241024618344146,41650186, STAD
'a%lslo‘oaﬁj.42é1-¢242.4260-4280.4350.51.]4!.&&-’30-4“01 W 2&N2,84803,4240, STAO
T o838 144332, 884348884, 4845.80864A8850,48540 ,8AT0ARTD A7 TI2,4T T3 ,4724, STAN
#BT3S44T404476144782:18700187614880L4260.404A,u%GE8 ,4083,4058 80CAR, STAP
oﬂDCB.S“GloS2CO.Sg«lo%2”2c5133'5“11.3?08.J648.5640.ﬁq61.60)2,6(14. STAR
B0 I BB 24 60T G035 6042, BTN+ ENR2,A 100, E1074A112,7734 ,7036,7217, STar
«aTI3F 7032, T7CL2,7042, 7044'735-5970?1.7073'7:730707° WTLT7S,7A7R 7077, ETAD
sTOTB 70734 7080 T8 147 2052, 7353, 7054,7355,70%6,7357.7053,7904,7¢51, STAP
#T9C 247307 9792147922, 753048044 B0F TS0 IN BI11 49713 34014, 80]15,AC1C, STAM
=RA21-R022:.803048031+8CF2+4B033, 78047815 30C1 49002 4306340004 ,.9CCSe STAD
e G006 27490030000 FCI0+ 921 1a G0 IZa 0204932149023 ,2025.9928.,5022, STAD
#9031+903749047,9C5049C56+90 740907749091 49113,9118.9115:9117.91197 STALD
T INTEGF3I*Z Nuwg 2 : ' : : STAP
T DEIMENSINN NUVE 2( 7)) STAP
EQUIVALENCE (NUMEZR{248),NUMB 2(5)) S STAP
DATA NUva 2/ . —STAR
T e912C. 94254 34294 9430,9435,9320, 9120/ e L sTae
DNURALE PRIEICISLCH LAT 1 o e e o s s evaR
OIMENSINN LAT  1( 76} ' L N STAD

T EAQUIVALCYCE (LAT ¢ 134LAT  1(1)}) . &TAD
DAY A LAT 1/ : - . ) STAD
o Qe&I?RAI1IDL, G 4G4 ZTETNN, D ,5%3R344712, NL2959930300, cYAD
@ CabHaST 3000, =8 135447200, S .7 6315305 e —C.& 3aTiNO5y2, sTaAD
e De2I2F 14 TCI =C.5210473AND, 0,33617737717, 0.41/223700, sTAR
o 0L 49R1I503ND, 0.8A264F4LN0, 0.62C045143D00, 0.61 76670500, .STAE
e J:610GEFAIDCe 051S1ETAG0%, &TaAD

101
1¢2
103
'oa
e
‘oq
UC?
1ha
‘Tpa.
10
111



4

L REPED

2 =0a 5178322100+ —0.451B454480%: 0+7C5615140D0,

04370538809,

0.291648770C, Q0.HT7073I07000,

o=0201087120DC0s =0 +20358ATED2+~2 5785703300

113222347DC,

D816226 31DL,~0.54T7THETSADR,

D3231S33107 DLBETICSFSD0

1.1380A7081010,

e 0ad53351660C,=0.3217725300+=0.534TR67350Q,

0=0e20552574D0+=D 5T7BST7080D,

0.83328585720C,
11340604100,

CB1ER243100,
1412323234702 G.33815731D7.
0.61836G115D2+=262178°55D0,

om0 a3217TZS30C, =0 5217758500 ,~0321972EIDD,

e Ba514255060Ce~0573HACIL207,

=C.578577420C,

D« 2533224800,

121339724700, =0.4745%4269D0,
1.133CKEIAT02,

C 45843433000 045833081300,

o 047409771300, 0.53T72224603. 0.3037T7GARD0D,
DOUALE PRECISION LAT 2 :
OIMENSION LAT

-

L 4
L

TEQU IV ALENCE (LAT

..
.
-
-
.

EQUIVALENCE (LAT

DAT A LAT 2/
0.21101922D¢C,
0«89737737DC,
Qe €H6S51206200.
0.68321320D0.
Qe d9T023TS0DC,
Qa 3745335200,
BuS547539590D3,
Qs 57727584DC,
e CLLS3T3533030,
e DDIEI30SUCs
CaS595332780GC,
O« 58029229017,
0.6103339103,
Qe 660976800,

-0e 3316339300,
Qe65043280DG,

o 090930353009,

Ce6305733S50GC,
0eaS5333720500,

=0 4528058400,

21 76)

{ 77)1.LAT 2(1))

04.1B7S0S3505, 0.836782{9D00,
0.5613137503s 047066373720,
05102373003+ 0.5525368730,
C.aa51 848900, D.7179078320,
D<A92FR431CD D,
D .3K4TB38AREDJ.
045901640330,
G.603SATO500,

0.4961G6410D7.
0 5742293302,
0«64 4553707,
GBSO TZASDC .
UsdoreTolzUl s
057535426600,
0.595340370),
05950674507,
D551831120% 046518311950,
03861247800, C.52a5750800,
0 .5607 8503D00,=0,5378853320,
U7BT74304D0, 024705872400,
0.57282292D0,. 0.0823252544D0,
0.363441350%, C.66077026D0,

CalBDILIOTIID
Q. 58CP6B550D0,
D.595S56C8N0.
C.HT60A/AA55D 0.

O0UBLE PRECISION LAT 2

DIMENSION LAT

CATA LAT 3/
05595279600,
0.70222414D8,
De 9335537900,
0e932403340C,
DeBT3IZNT7FCO0C,
Qa 6310427400,
0ed7153343032,
"0.315872787TDL.
O6813373560C,
-} s RIGEHEA D0,
Ca7452731450C,
-0 e2373%.a10C,
QeQ1T7235TDC,
DaQT273334D0,

3t 75) .
(153).LAT 3{11})
0.4448769700
0.3305 730202
1.9181CA73N2.
048476209200
Ca5648EC2DT,
Ca.5A36851GNDN,
C-47155A13D0,
CHC206E32102,
04H142G270D0

06211590300,
S« TRSYG26720,
O«a721A9365D0.
Q.83F1R331D0,.
0318661 14D0,
Q691965579 0,
0.,0T715992300 .
CeaMENATLARTID,
CaHBACTBLACDO,.
05530186400 055920141200,
0.636367620%, N L.5653983530,
DeNE2NGITENY =0 a1 34501100
0.9276C3°%AN"s 08131978920,
00630171503« 07067604430,

pUCIBLLITY OF THE .
.T;.qcannymﬂygﬁﬁﬂﬁl§Jﬁgnkﬁﬁ_;,?‘“

0.7060335900 .
0.45335166M00,
2.8332457217,
=0 51 7R52ATIC
CeET7O73ATO00,
-0.C108T71200%.
~0.851 7553790,
C.ROTOBSSSDG,
DeBLIAIGI 2RI,
Coh142922AD0,
—0.3319372200,
—C.&AEALE9ID,
06507676870,
C.3740273200/

0.6308A8748%0,
DeR2254177D0,
Ce471635347C,
0.4645235500,
0.29921288D2,
0. 5742537397,
D.3937237202,
04503522CCNC,
Ge 5305574000,
e 3Fr6dl /0830
C.53023793D2,
C. 3363570106,
Cat6090765D0,
0.5645735070,
~CeaTAE251 307,
0.9COBC4S2I0,
0. 6235820000,
0.76182599D0,

C.5571432000/

1.6336227700,
0.9596 432030 .
Ce 6311627730,
Cea60R125900
0. 610271820,
0e2715955C00,
0.E10R0I84DD,
—7.4347273320,
0. ERLDE424D0,
0. 53103722300,
~0L.AR3ICUIATIT,
CoRea3a3T7IND,
B.R102718603,
0.7631A0N9,

o Do TEET?7II3004~0.550614375400 C28%IB304400s 0.9727333403,

TT8.0-496

Co
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STAP 112
STAP 113
STAP 114
STAD V14
STAP 114
STAP. 117
STAD ¥18
STAP V149
&TaP 129
STAP 21
STAD 22
STAR 123
STAP *24
STAP *25
... STAP 126
STAP 127
STAP 128
ATAD 120
STAP 130
STAPD 13}
STAP Y22
STAP 133
STAD 134
STAP. Y35
STAP 36
~TAD 137
STAM 134
STAD 134
STAP V40
STAP vai
STAD 142
STAP 1a3
STAR 1aa
STAP 125
SYAP tAR
STAP 147
- STAD 1485
STAP 149
STAP 150
STAP 15}
SETAD v 532
STAP 153
STAD 154
STAP 155 .
STARP 155
STAP Y57
STAD tcgy
STAS 152
STAP 140
STAD VA
STAP 143
STAD te1
CYAD 144
STAS 165
STAD 1é&4
STAD Y67



S Ty OF
R paGE S PO

. . . . - ]
0.83423336D0. 0.37650Z23500s 06363942200,
0.5558932400,~0.45306267TDD+-0.542B122990,

. s 8 8

* a b

S 8 8 9 5 B A E YN E s -!

. .o “e e s b s

0:622512543D0,
02112135300,

PIMENSTION L AT

EQUIVALENCE (L AT

DATA LAT 4/
042573255900,

Qa471535230C,
0+84881% 3800,
120538735900,
0.61922375900,
0.25730233D2,

De51241563NJ+=0.2R73R441D0.

; DeaT156722004~0.5575122700,
DNUBLE PRZCISION LAT 4

4a{ 261}

(229),LAT

4t1))

0.5529G628100+~0.5378715830,
0.152671260C,~0.1034E711D0,-0.8008958/00,

D+7418R64507,.
0.654603C70N70,

08181573000,
0a51C2377300,

020222027023+ =0.7R775142D0,

Q7142272100
Q.70G32B202D3/

DOUBLE PRTCISION LON 1

DIVENSTON LECN

EQUIVALENCE (LON (

DATA LON 17
4, 8T4R1564D0,
6.0102359000,
245261452500,

" #4435073545105,
#.24458]1340D9,
2.6C321251DC,
K BT 72303 C0D,
4.,9117215%0C,
3.7025942530-
{a23289316DC,
4+ 8543625900,
A,33565T2T7T0C,
S.a393C337 100
2,703335850¢C,
CeD25537Z23D0,
S5« 049821 8300C,
B e BIAT23ATOG,
5.27476343DC,
S 031323273D2,

DODUVELE PRECISICN LON 2

BIMENSIIN LCN
EQUIV ALFNCE
DATA LOY 2/
85.0317224500,
0.1553124500,
51342554 7D0,
4.Q9555707805,
448763559600,
5.081535R2D3%.
4,42A5749100,
4443233531D3,
441651521 504C.
A4.1771774900,
402333227 72D%,
Q41371312 300,
4a224923A43D 70,
4.9063273209,

(LCN (

1{ 761}
1¥.LON

4291767230507,
Ga0331221903,
26001518600,
4 .5836CA58D0,
A.254726SG40D0,
D.485315372200,
Se3nl S E306D0,
D43 IOEHESOCTC,
G +53900 176200
23888 473700,
D.32553728037,
30437 E2957N2,
37028542500,
4.8356767T307%,
225537299200,
ATOBSG2320C0
S5.0498 217700
G .694B78ZF60D0,
427428520500,
20 76)

771 LON

S20L7BE342N0,
0.0143S45600,
4 2751ETEEDN,
48R0 4ICADD,
D«3Q492RGTDD.
443753229500,
44.8214C255D0,
4.14517702DC,
4 ,1786a43240D9,
AelTHT1I=25ND,
4,273573R°D:,
4423355598075,
4,278 2ASTDY .
4 .9584228300,

0 972C339200.

1(1))

5.1S46B%5E9D0,
642136237400,
3.45650147D0,
4,.,34202256302,
4,24397493D0,
642690229730,
4.0377721430.
S. 0497835730,
5,2710354700,
3.70F3908539,
2.388q473730.
4.2428971598,
4.5500136227,
2.5997359200,
0.3255358600,
1.9847250810,
3.7085198300,
& .5G6L403830,
4,8181256777,

211}

4.593559/3730,
6.273434667100,
A ,BAGTHESD2DD,
4.4529156132D,
8.3TH45942D35,
4.9171537100,
a.421~318103,
4 .1 78GSS0II0,
4. 7EN2T14EDT,
3.4054071100,
4.1971510373,
4.23335a%0700,
8.2764%a37333,
4.9SBL22833 7,

8.0-497

0. 7667636195,
0.&364073300,
0.5172651322,
Ce3614076200/

V«62R41351100,
=3+10346YCADC,
QeG33G322220.
C.955&44 30202,
D« TAG2R304D0 .
140500225700,

5.2053935900,
1.93463136D3
4. 2433532500,
442437731500,
2,332135900C.
Fe 2559433370,

4, P543675900 . .

S,.31630337107,
.0+ dBIASAIZBHDD,
4.9377721a0¢0,
2,3117215900,
2.8335A3I25DD,
£.27100548 700
4.8367953420,
2,A/357233330,
0, 8255059600,
1.93372575829,
4.55251 75170,
5.,0414559722 7

4.5864477270,

231533139500,
434953790,
LaF1IS5TSS2320,
Se 2746559500,
444314025309,
e TD2T7TTINN,
4.1723X7103)
37532673320,
A44NZ4QTTAENY,
G, L7326 1D0,
3.804510229)
2.95683271 870,
Se 1 54755903040,

-t

wlsia o
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STAP
STAP

168
1€©

STAP
T STAP
. SYAP
sTap
STaAP

T STAP

- STAP
STAP
STAP
STAP
STAD
STAP

 STAP

- STAD
STAP

. STAP
STAR
STAP
STAP
STAP
STAP
STAP
STaAP
sSTAP
STaAP
sTapP
STAD
SYAP
STaoC
STAL
STAP
STap

TSTAPC
STAP
STAP
STAP
sSYAP
STAP
STAP
STap
<TAP
STAP
STap
STAP
STAP
SYAD
STAP
STAP
STap
STAR
STAD
STAP
STAD
SYaAL

173
1N
172
172
174
175
76
177
178
170
1an
1RA1

182

1823
1Ra
1RS
18A
187
*RA -
1AQ
190
tot
192
1523
19a
195
196
197
tGe
199
2ce
201
282
203
204
2¢s
205
ol iy 4
feaA
200
210
?11
212
Z13
214
215
21é
217
218
nrg
a3
=21
202

221
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DeB25T7977500. 3.49645F60D3, S5.15476A08600, 1.98473373379, STAP 224

2, 955719I900. 4.96525451D%, 2.3R8D0757200, 6.20345235N0C, STAP 225
622323428000, 6.,26230T02D0, A4.98ZE41200%, 4.1 TAGRICODC, STAP 226
4,93353711ND0, 4.23BB5964D07 4200355760 0. 4.615C211 670, STAP 277
457542745400, 3,5523405300, 4,96539040D0. 4. 8595729500/ STAD 209
DOURLE P2FCISICON LDN 3 ‘ STao 229
DIMENSION LON  3( 76) . STAP 230
- EQUIVALENCE (LON (1€3).LON 3(1)) . STAG 221
" DATA LDN 3/ : ' TETAPR H32
4.8657393200: 4,.9804273ID", 4.9423336300, CaEO62155900 4 ST4P 233

0 T7ESTLIS2DG, DWS32353600D0, 0HBCI0225D0, 1.45601529090, SYAD 23a
0e€P3315350C, 044654211307 142775351399, 4,9423230100, STAD 235
845192343500, 4.8529G4590), 4.500C1962D0. 4.5569A3C 1IN0, STAP 234
4267339390900y 5415471372004 5.1312A70500, 4.C422A0ACN0, £TAS 237,
QeT422277 100+ 4.7BB3S01A0D 44574665200, 8. 8549455400, STAD 233
4,8A493738DC. 4.88404%5300, 4 .8FA4CART230, 4.A7C391 7670, STAP 230
4.9326133800, 4.932083050%s 4.95520477D0, 1.9R42058200, © “STAP 240
Ba9422R2I80C. 48367237000, 4 .FASDARCINI, 4,0422'845590, STAP 2a)
1.984720300D%, 4,3479G313D0, 4,347°932000, &.3422R22730, STAP 242
4,942273010Ce 641748330500, 4.4226815230, 0.493C134309, -~EFA0 PA3
S5+03527375DCs 443479550700 S.56G5469900, 0,41759997079, STAD a4
0219333495000+ 0.,0762E658400, 0.1302358590, B.26B8H2R0530, STAP 25

. Be22632120004 0.4142C0CA00y Cef9P7TI764D0. Na1276026500, STAP 284
0.0S35975300s 2.+4199S3C4D%, 0.03891CBADA, 6.2268212590, ETAD A7
061923918400, 01523618300, 641748560600, 0. 0006931 206, STAP Dag
"44423382110C, 0.45331243D02, 2.3373371830, 6.1 748830300 STAD 24Q
204333345900 143607363007, 540353939579, Cuedlbouidwols STAP 280
Se0siTul 100U “eBRAYSUYZDU ., S+158686306D0 325559829000/ . STAP 251
DOUBLE PRECISION LON 4 - - STAD 252
"DIVMENSION LON  &f 261 STAP 2513
EQUIVALENCE (_ON {223 ),LON  a(11)1}) STAD 254
“DATA LON 4/ . . §YAD 255
® 59772732108, 4.3479650T0DN. 2.3RAGRICTIO, 2.429353690C, STaAP 254
-8 06799556500, 5.6094460602,s S4I0I125I000, S.66094530700, STAQ 287
¢ 4.8339431200. 5.0342568300. 0.13028368004s 0.41900764N00, STAO® 59
e 043391335500, 0.917707850%s 842251877300, 4,34625577190, STAD 250
- #-0e3187635350Ce 3.32460776D0, 2.97S2487230, 0.3115J46200, STAP 287
% 442251938000. 042230 41580C, 046417029200, 045354858370, STAP 261
“ e 5497T3TI2IN0, 0,311504&102/ : S T STAP 24D
DOUELE PITCISION HT 1 STAD 2g7
DIMENSION HT 1(-9%) T USTAP 244
EQUTv A CNCE (HT { 1),HT 1€11) KTAP. 25
CATA HT 1 ¥4 ‘ 3 KTAC 2

e —A85.03300. =-46.C000C7¢ =66+CCCD0Cy =27.C00D0s 20R8.C0%70., STAD 247
o+ '555.,90200, B821.00300. R, N0CDO0 76.CC000s 1149.CCOM9, S&TAOD 2£q
.o 1123.072D0, 92C4Z00C3. =28.C0CD0, =61.00000, -6.003D0, STAD 2649
s 983,00300. 936,90007s 1C4J.00C0DCs 979.00200e 148.00000, STAR 270n
e BTILI02DD, 141N CNOC s 3A2S.00IN0e  T75.C0030s =41.C0000, STAD 279
e =194233D9y =S52,A93C3, =42,53700. 3354,51379, 53,7310, S&Tao 273
o T13.87200s ¢ 4B.COODT, 156.367D0, 233.16200, 90,4170, sTYap o7A
* 1542.,37750% B87£.254L0. 130,433I00, 233,12600, " -S2,49370, STAR 272
e =A42.C27NJs 1355477700, 132,237D0%. 3556.21320, SO, 7C 0, cTap nryg
‘e T134839D3, B7C.:54C2. 1545497703, 49,0C0%%, 156,38701, STAD 274
e 203.15200. FT41CTT. 283,12507, 8989,93323. F49.5THND, STAG P77
* B85).35370, 135%.777C7. 935.573D7, 1322,7°0700, S18,13900, KTAD 7R
s T27.17200, 342.399GC2, 1e15S30C, 1331.0097C0s ALd8.0902J, STAP n70

. REPRODUCIBILITY OF THE
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s 4 @ & 2 2@

T27+02C0D0.,
=16+6¢3D0,
=51.C82ND0,.
A68.555D0
7E2.744D%0.
1P&4%.19307,

340.020C0
2141202102,
~40e 7T3LILD,

S53.7410%, .

=45, C5BC2
=41.927C%

DOURLE PRECISINN HY 2
DIVENSEION HT

EQUIVALENCE {HT

DATA HT 27

DATA HT 37
e 231771100,
e 15732300034

G1.+55300,
133.5£92D0,
190.212N0
6854073220,

B82.022D0

- =23a00J30C,
IJBCQ:«‘,DOI
. 3%.0C2D0.
20484572004

-7.33:90.

133.22800.

END

20 351
( s6)

. -3066-=D°| —27-035‘:5.
s 3185.6150D0, 12174551C%
- 2760 S9G, 25702
. -25.147D0, D& 7THE7C0
e ABZ2,93700. -4 Te350CCs
e 217.33300, =472307C3.
e 27TB7.74500. 277443360,
L ] "60 oal?i DO, =3ARs TISLCT
- 1232400, =50e28B5CY)s
. 182,55E£00, 41.873C2«
. TELHS5ID0,. 322, 16002,
[ ] —d9i29300' -29-3&3‘:3-
. 1S0C.0C200, I6Ce 2I0CI .
. 114.,C)200, TS«200C% s
. 23143100, 203.152C7.
[} -180361900 -~6e 13300,
e =37.075Dyy =374625C7
s, A0 T7T3END. ~B8.820C3.
. 319.,689N0, ~ECaCOCCT
- —-DOUCLE PIESCISION HT 3
_DIMENSION HT 31 64
EQU IVALENCE (HT (151)

8. RS6CY.
2L3C.000C2,
45,5400
634« 32005
3LV, E2TC2s
1615.C2CC7 s
18560002
65364582302
BT F+C2C0T.
=35 7TBELCT
420.22CC2
1C¢11.C2CC3w
ACeI0C

s HT

o HT

1 20CDC
3CeCH4D0,
245.,51%50C»
635, 09600,
-3¢ T17DC,
—anN.3780C,

2010

-42,792D0,
14R84. 31200,
595423700
220, 97CD0,
— 4755800,
~a7, 3INADO.
—58.CHEDC
132c,10700,
| ~47.724DCs

“wd Gy 628070, .

L26.70100,
~ 332425500
183.C0CD0,
AILLBANDN.
T 78200
=£e OFIDL
= 3. 16600,
-25,116DC,
-5+ 20700

3{1)}

1 77.£0RD0O,
233%.131D"0,
33,2200
40S.22200,
651, 70RDO
157C.002°0C,
24CGC. 0000,
3031, 81500,
1971, 300G
13144540C,
Ta3aa4alC,
144,009000,
170.6T720C,

-59. 37800,
1743000,
243417100,
H%, 430

—~54,7850C "’

1509+ 2GAD 0

~45.569D0,
1577.C93DC,
 =A,0320C.
2214260DC.
218.9710C,
“1 5,307 .
~54.066D0,
1127.48300,
124, 34800,
£6S.RBTD I,
-17+16a4NDC,
~43,TIAD S,

AT%.000D73,
=14,A5a4N0.
212.5187 %,
126, 72000,
*37eB1e0D
-12.96100,

-5, 36107

38,30000.
25+ 39700
137.02000,
6£74.8710C
193.381%00C,
15R« 11530,
15A3.80000,
171.00000.
25.30007,
D323.0007 D
54400000
TF29.17400,
144.010DC/

STAPOS
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~]1S5.909D0

T+843D0,
25567820,
—13.33200,
-8 GBAENC 4
-38.82220/

1217.351D9.,
1225494107 »
6£23.80600.,
A48 T.G1ADD,
220.0122C
176544550
~6C+a7aDC .
=35.55270,
182.53700
6ER.IISOC
2R, 274D0%.
=15.25400
1SD.0L00DC
293.508N00.
—27.C00N0C
174 5.,431D0.
22100220,
JLC0CD0D
2317.83300/

14,00.80300,
200.32FDG .
309.62700,

6¢2950C o
S55.87500,
55444000

-24,00CD0
2339.050NC,
234406400,
—12.55CD0,

BO5,C4 000,

122.C6470,

STAP
STAP
STAP
STAPR
CTAP
ETAP
5TAD
STAR

- STAP

KTAP
STAP
STAP
STAD
ETAP
STAP
STAR
STAP
ETAP
STao
STAP
STAD
STAP
STAD
cTAD
STAD
STap
STADL
STADR
sSrYaAP
KTAR
SYAD
STAP
STAD
STAP
STAP
CTAD
stTap
STAP
STAO
sSTAP
STAC

STAD,

€TAD

STaP

RTa0
KTar

STAP

Qctober 1972

2819
2r
R2
sq7
>Pa
Y1

-,

286

?R7
“pp
nga
saf
ot
202
203
204
L
badr 1Y
a7
zGA

mca.

FHE
at1
g2
a0
-
quhn
07
2CR
eo
e
231
112
S B
x4
315
1.
ay7
1A
ata
.'20
321
22°?
7723
3za
2zs
A2e
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U START

~ DESCRIPTION
START returns the array of back values of acceleratlons
plus the values of the first and second sums needed for the
integration routine. It iterates using interpolation until
the sums converge. The arguments used for iteration are the
- epoch position and velocity arrays and initial values assigned
_to the variational partials. Initial predictions are made
with.a Taylor series approximation.

- 8. 0 500
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START

TO STARTY INTEGRATION PROCFSS USING INTERPOLATQR
FORMUL AS AND ITFQATING UNTIL 2RSIRED ACCURA"Y Is

- ACHIEVED

* CALLING STOQUINCE CALL ST#RT(!nQDER.H.FCT.SUM-YlNN-M[oMZ-TIM)'

VOLUME I « GEOCYN DOCUMENTATION

'SUFQGUTIQF STAFT!!PQDrQ HFCT,5UuM, Y, NV.Ht.“Z.TIMl

SYMICL TYPE OCESCRIPTION
IORCER | _ IN®UT - OPRRER
H . INPUT =~ STEPSI1ZE
- —eT " pe CUTPUT - ARRAY DF RACK VALUTS N® ACCELERATION

t3.1} : : :

R— P TOUTPUT - SUM AFRAY USED AY INTEGRATOR AND
12.3.1) INTERPOLATOR.
v opP INPUT — ARRAY OF STATE AND PARTIALS

(6.1}
NN 1 INPUT — NUMBER OF EGUATIONS
%1 - 1 SRFUT =~ DISPLACENINT USID BY COWEiL
"z T INPUT — DISPLACEMENT USED BY COWFLL
TIM 0> INRUT - EPDCH TIME
' ) GUTPUT ~ INTEGRATOR TIME

SUBROUT [NES USED CLEAR . F VEVAL coEF DOTPRD

- ERFOR ) L.
CCMMCN ELOCKS INTBLK
" INPUT FILES NONE
C - DUTPUT TILES PRINTER
REFERENCES *GEODYN SYSTFMS DESCRIBTIONS

KTAR ap

IMPLICIT RZAL:B{A-H,N-7) STAR czo
DIMENSINY Y&, 11 ,AUX( E) " &TAR &n
BIVENSIIN FCT{3.1)}50%(2, 30134 CL15.15,2) - STAP =1
CONMIN/TMT LK/ THIDT{ ). G ¢ AC (A 2) &TAR &0
OIMENSION ALI(15.15),A5(15,19) STAD &1
EﬂUlV‘L;NCE(C(lol-Il.ﬂﬁl(1-1’)-‘C(101-2].A!(1-!)1 STAR €4
QAT A EPS/1.CC-13/ 4 VAXKS2DS SETAP 55

T8.0-501



" START
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LOGICAL szTCH.NEosw - o : -
. IKNT=0 - o et e T
‘€ SAVE ERPCCH TIME '

T=T IM )

NEGSY=NN.GT 1 - ' _ oL : .
10L2=10RDER-2 : e _
IOL1=10RJ5R-1 : o = .

'-IEVEN"I(IORDER+2)/2)-2-IORGEQ-1 ’ :
MI=ICLE/72-1EVEM
 YID=MI+ L1+ IEVEN
MIDP2=M[D+2 : . :
ISY=M1=-t0OL 2 o '
ISTV=M2-10L2 .
CALL CLEARCSUM, 12.NN)
M=1ST +MID - _ .
MV=ISTV+M[D . R ; ' ‘
BD S J=1.6 e
B AUXTJI=Y(J.1) : . : o
IF( e NOT o NEQSWIGOTI7 :
D0 & J=1.6
JPL sS4l
DD 4 Nz=2,NA

4 YLINY=2 DO
Y{JS+JP13¥=1.00

& COMNTINJE

€ CNE TIME CALL AT EPOCH

7 CALL FUT+Y+FLT{1 M)y « FALSEL)
1 FORMAT(IHD .662C.10)
IF(NEOSW  1CALL VEVAL {Y4FCT(1e M14MV]} 6y TRUE . 4 MY

€ COMPUTE INTESPCLATOR COEFFICIENTS FOR FACH OF THE SACK VALUS POINTS

€ IN ARRAY FCT

DO 10 I=1,ICL2
K=14+2 ' o
SsCFLOAT{I-1CL2)
CALL CDEF(S-IORDER-Al(I-K!-ASI(lsK)l
10 CONTINYS
: S=-0FLOAT{IQL2) .
L. CALL COEF(S.IDRDER.AL(1+2),AS1(L,2})
TIiv=T
. € FREDICT FOrW&ARD USING TAYLOR SERIES
T DO 200 I=1 M1
e JdEMel
IN=MV &+
.« RD=DSORT(DOTPRO(Y.Y})
.- RI=COTPOD(Y.Y{a,1))/RO
DO 19 K=14+3
KP3=K+3
GERK‘-GMt(Y(KPB.ll-3 Co*R1EY(K.1}/ROI/ROx=T
WK G111V 4HE (Y (KPP I, 1V +HE (FOCT Ky J=11*4SI0+HEGERKL6.00))
19 YI{RP3,10=Y[KP3.1 +HE{FCT{Ke J-1)1¢HE,SDO*GERK)Y
FIvV=T I M+H :
CALYL FUT ! YoFCT{14J) e+ FALSF )
IFLNAT.NFOSwIGCO TO 2¢9
KOTMI eV -1
D0 799 N=2 ,NN
KK=KO+{ N=2 } eu2

1

b o

nb
=13

] n-

STAR

- STAR

STAR
STAR
STAR
STAR
STARY
STAR

.STAR
STAR.
STAR

STAP
STAR
STAR
STAR
SYAR
&TARQ
STAR
STAR
STAQ
STAQ
STAR
STAR
STAR
s5TAC
STAR
STAR
STARQ
STAR
STAR
STAR
STAR
STAR
STAR
STAR
5YAQ

‘STAR

STAP
STAR
STAR
STAQ
£TAR
STAR
STaAR

- |STAR

STAR
STAC
&TAR
STAR
STAR
LYAR
®TAQ
STAR
STAR
5TAS
KYAPR

October 1972

&6
57
£R
-0
&6C
L1
~2
&3
54
65
EF
AT

€8 -

[ X1
¢
71
72
7?3
Ta
75
TA
7T
78
70
An
a1
p2
el
Aa
es
B4
a7
a3
eg
ap
o)
92
g1
94
95
95
g7
oq
a9
120
101
1oz
1¢3
iCa
105
104

a7y ’

1cr
1¢a
*19

1



DO 799 X=1,3 S ;
KP3I=K4+3 ’ )
Y{x Nz

YK NI+ HE (Y (KPP I, NI +HRFCTIK KK

TP YIKPI NI=Y (KDI NI+HEFCTIK (KK )

CALL VF.VAL(YCFCT(I e KO+l JaGe « TRUE waM2)

200 CONTIN'IS
€ FREDICT DAC(J&«D US ING 7AYLGR SERIES

205

208
209

8

207

DO 205 X=1.6

Y% 1 IzZAUX(K)

CONTINUS

FFCNOT.NECSWIGO TO 207

DO 239 J=1.6

DD 208 M=2,NN

Y{JNI=2.DO .
V{Jed#1)=1.D0 _—
CONTINIES -
TIM=T

DO 23 1=1.%4tD

J=M=1

L IN=MY-T

L]
L}

62

21
€ RESET EPOCH VALUES

T 205

z£2

R

o7
chH
¥ )

RO=DSCQAT{NOTPRD(Y.Y) ]
RI=DOTPIDAY.Y( 434 1) }/RO
B0 20 K=1.+3

KP3I=K+3

}£.509)

GERK==GMe (Y(KP 3411 =3.C3¢R12Y{K,1)/30)/P0%23

YIKeI)=Y(KeIV=HE{Y (KPR 1, 1}~He(FCT(K,
YiKB3,13oVIkPS .1 bmidr (FCTIR
Tirsyis—- .

CALL F{TI4,Y ,FCT{1« J}:oFALSE.)
IF(NDT.NSOQSWIGD TO 21

KO=M}+JV+1

DO 220 RNz 2 NAM

KKSKI#(N=-2 Y kuZ

DO 330 K=1,3

KP3=K+3 ‘

YIKN)= Y(K.H}-H#(V(KPE-N]-H&FCT(K KK
YIKPIA,N)=Y [(KP3 N)=-HEFCTIK KK

CALL VEVAL (Y «FCTI(L 4KO~1Ye6E,. eTRUE o2 M2}
CONTINUS

DO 206 X=1.5

Y%, LI=AUXIK)
CONTTINUEZ.
IFL.NCT.NSCSWIGO TQ 22
00 22056 J=1l.€¢

DD 2237 "=24nN
Y(J«NI=2,72
YCJ.J41)=1,.00

CONTINIS
SWITCH=,FALSE.
KOUNT =9 *

COMPUTE Suvs
- 23

09 32 N=1.NN

X3i=0 '

IFI{N.GT 1 Ix3=y .
KG=K3I+}-

-8.0-503

y=,500)

OIARY
Page 4 of 8

October 1972

JE1 I, SDC-HEGIRK/5.D0))

oS ¥i j-A4a300#OCRK)

.

"STAR 112
STaAR 1t3

. STAR 114
STA® 115

. ®/TAR 11A
"STAQ V7

. STAR 118
- STAR.YIN
TS TAR V20
§TaAR 121
STAR 122
STAD 123
STAR 124
STAR 125
STAR 126

' §TAR 127
STAQ 128
£TAD 1Za
STAO ¢3n
STA? 131
SYAR Y32
STAR 23
STAR 1324
SYAP *35
STAR 1354
SYaAT
5TVAS 132
BIAN 1w
STAR tan
STaR Y41

- 8TAD 122
SYAR Y43
STAR tac
'STAM 125
STAR 145
STAG *aA7
STAT® j&an
STAR 142
‘"STAR ‘Y50
STAR 151
EYAR Y52
STAQ 52
STAR Y&a
SETAR *S5

C $TAD 31855
SYAP 17
STADQ '5n
STAQ ssg
STAG 1¢19
STA® 161
STAD 63
- STAR 1R7
RTAD v
STAR ‘a5
ATAQ tYes
STAD j&7
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ISTP=KI3«( ISTY-IST)+IST
KO=KIxMI ¢ {N-KA)2M2+ISTO4+I0OL 1
00 37 J=1.3

A=C 00 e “;_“‘k.‘__:j:_:ctvrg R

A=C .00

DO 29 1=1.IcL2

KK=KJ -1

A=L~ClI s MID+2, 1 VEFCT [ J KK )

BB« (1 MID+2,2)4FCT ( J. KK ) o -]
29 CONTINUS

AzA=ClITLI «MID424112FCT (J4KI-I0L1Y

-ASY{I+3 NI SP4A o

SN (S HI/HERE4CFLOAT { [¢MI 12 A48

"€ CHECK IF SUYS HAVE REACHELT DESIRED ACCURACY

CIFFI=DARS [A=SUM{1 +J 4N} )

SUM(J.JeN)=A

DIFF2=DARS {E-SUM{Z2.J 4 N) )

SUM(2,J,N)1 =8

IFLEABSCAY 2 GT.1al=-50)CIFFI=NITF 1 /DABS(A)
IF(NARS (R} GT41.0~-53) L1FF2=D[FE€ 2,0495(3)

T TIFIDIFF o GT RS )ISAITCF=2TRUE «

€ USING AROGVE STMS, RECOMPUTS

. IFUDIFF2.GT «EPS)ISAITCH= L TRUE,
30 CONTINUE

KOURT=K TUNT+]
II=10ORDERP + 1 -XOUNT .
IFCIELFO.MIDEZ1GOTO S50
(= IST AN JariiuT
12=-KOouUNT '
DO 45 N=1.HNN -
. X3=0Q . L
T IF{NGGT.1 K 3I=] S :
Ka=K3+1 ' -
ISTP=K34( [STV-ISTI+IST '
KO=K3I¥ML+ (N-K&)*M2+ISTP+I0L 1
‘00 45 =1,3 .
=0 .00 : . . .
8=¢.00 R o
DO 45 K=1,10L2 S R
- L KK=K9 =K : S .
ASAHCIK LT W1 I¢FCT(J.KK) : o
L BER4CIK I I+ 2I*FCT{ W KK)
44 CONTINUT D
CASASCIINLI S IT4 1V*FCT (J, KO~ 0LL )
ASAESUMLL 4 Ja N}
o BERMSUMIL. JLRKI*DMLDAT(LI2 J4+SUM(Zed,N}
Y{JN) =Repax2
Y(J+3I3,N)= Axy

45 CONTINUE

TIW=THNFLOAT({I =¥ )&%+
CCALL F{TIYMaYiFCT(141)eeFALSE L)

POSITION & VELOCITY £ ACCELERATION

SYAP
 STAR
. STAR
. STA®
sSTAQ
STAR
. STA®
STAR

STAQ
&TAR
. STAR .
© STAD
STAR
£TAP
. . STAR
STAR
STAR
STAR
SYAR
STAR
STAR
STAR
STAR
sSTa0
TAP
STaAR
3
STAP
STAR
STAD
STAR
STAR
STAP
STAP
STAQ
STAR
STAR
STAR
sSTAR
sSTAR
sTAR
STAR
STAD
LRYAR .
STAR

. STAR

_IF(NEOSﬁ YCALL VEVALIY.FCT(1.M1+1=TVv11L1—Kauur}.6..T:uf..nzl

.. 00 52 J=1.6 " : S
S2 YtJeld=auxiy) _ ST e
IF( «MET aNEGSW) GOTISO
o0 S3 J=1,6

a_; :.8;11?564;;_

STAR

STAR 2

evaAQ
STAD
STAR
£1a0
STAR
£TAm
STAN

168
15~9
17rC
171
172
173
174
1,75
STARGY 74
+77
172
172
tec
1g1
irp
1a3
jre
1A5
1 RA
1R7
vas
100
190
1an
102

1=3

toa

10

1ag
r1ra7
108
109
nee

201

sc2
Paz
ELY
208
206
207
20¢e
nee
-y,

- .y

211
21z
217
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Y

."
- R - : . . . .
DO 55 K=2, NN T e s e STAR 224
'B% ¥{J.KI=3.D0 e o - STAP 225
€3 Y{J.J*1)=1.00 ' : o e STAR 2256
%9 IF(KOUNT.LT.I0L11GO YO 23 C et e STAR AR
) IKMT=IKNT ¢ 1 ' : . . STA®R 228
. € EXIT LCCP 1F ACCURACY HAS NOT BEEN REACHFD AFTER MAXK TRIES - STAR 229
o IFUIKNT 6T +M3XK) GO TO S% _ o : " &TAR 730
€ RECOMPUTE SUYs T . v , : T STAR =3}
IF(SWITCH) GC TO 22 ' Tt e T T e o sTAR 232
GO TO &) ' _ , ' .. &Tamr 237
£9 PRINT 61, IKNT.EPS,DIFF:,DIFF2 _ _ e STAR 238
CALL ERRNQICLIGDIFF i) - ' ‘ : o : STAR 23S
61 FORMAT(I1H1,20X," INTEGRATION STARTING SUMS NOT CAONVIRGID AFTER?®, sTan 216
. 13,% [TERATIONS'/Z1F0+15X4'EPS =4 ,D22,16716Xs 'DIFFL =" sTap °37
. D22.14716X, "DIFF2 21,022«1671HC20Xs "EXECUTION CONTINUING®/ /) STao T3A ..
£0 TIM=STHDFLAOAT (ML) 31 STAR 230
. - RETURN : . ' , - STAR 24D
END - ' . e STAR 241

~870=505 - -~
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SAVE
- EPocH TIME

CaNPuTE INTERPOLATOL.
CCEFFICIENTS FOR

EACH oF THE Brck

VALLE poTanTs TN
Aredy FCT

*

FLedxcr Foemenrd
T uszag
TAVOE SERTES

FLEDICT BACLLIMD
GsING
L TRYEOR SERIES

RESET
EPeCr vALES

Compure .
Sums

8.0-506]

CHECK TF Soms

FDESIRED ALCURACY

HAYE REACHED |

USIANG A3cvE
Sums, Lecompore
PasITzronrs vELo-
CITY AAD Ac-

CELERATIOAS

CCURACY e
ATACIHED AFres
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é— KA OL
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L . - o October 1972
MAME R :. STORE | .
FURPOSE T0 STORE COMUMDON AND ARC INFURMQT;ON N NESK
CALLING SEQUENCE CALL STCRE(RFCALL«COMPAR} T . :
SYMBOL TYPE DESCRIPTION S ) '4:'
RECALL L " INPUT = JFALSE. - STOPE INFNRMATION

+«TRUF s = RETRIFVE INFOIMATIDN

CCMPAR L INPUT = LFALSE. = AFC PARAMETER TNSNIMATION
' - ‘eTRUEs = COMMON PARAMITER IN-ORMATION

- LSUBROUT INES USED -NONE
. - o 1

COMMON RBLOCKS AP AR AM CELEY CTIME FLX3LK F MODFL
‘ ' - . —INITBK —INTELK PRIBLK PRINRI TPEALK
VRELDK - ' .
INPUT F ILES SCRC - SCRATCH
L) - .

CUTPUT FLILES | - BCRC ~ SCRATCH

SURARIUT INE STORE(RECALL «CCMPAR)
IMPLICIT REAL®A (A-H,C-Z] . . .
LOCTEAL RECALL + CCMPAR MISLNG ' T
"INTEGER XYZTF, FLCTP,5CRCeFLTP, THETGO 4 ELEMST
.REAL DAYREF
DIAVELE 2RECISION MODEL
COMMON/AD AR/ INPAR{ 1 O) L .
COMMIN/CELEM/ELEMST (5 3) . B B
C GOMMON/CT IME/DAYREF{2 D) R
COMMIN/FLX ALK/ ISTOREL 430+ 97 ] :
COMMON/FYIDEL/ INREX (4 Y, CSE 3033 .MODBELLB)
COMMONZINITEXZ/ TEPYMD (834 MISLDG )
COMFONAINTRLK/THOATL (Z7) o THETGG( 78)
COMMNON/PREBLK/DAYSTALNOBES{15) S
COMNANAOR I CRIZFELEMIN(SO) "
COMMDM/TD=GLK/INTpt31.xvap(3).PLOTP(31.SCRC.FLTP(’I
COMMON/YRTILOK/ JSTIRE( 45045}
IFCR=CALL) GC T S09 EEEETI E K -
DO 190 I=1,.9 : i aaei e
199 WRITS(SZRCT (ISTCRTU(Jel) e J=146453) ’ ‘ '
. N0 2090 I=1,.5, : :
200 WRITZ{SCRC), (JSTCRETI+11ed=1,450) ] '
IF{COvPaAQ) QETUAN
WRITE (SCIC) CAYREF, INCEX s CAYST Au XYZTPR yTHETGDSLEMIN, tNaAp 1SPYMD,
. ELExST ) .
CRETWAN . o . : s ‘fv o e
§3C DN T30 1=1.,9
LT03 READ(SCACY ([STORE(Je IV o d=14450)

P o o e - e et

o Lol Lol W

sSTOR
sTOR

. STOR

sTNe
sToR
STOR
STOR

- STOR

sSTNoO
STOR
sSTOR
sYno
sTaQ
STOPRP

- KRYOR
" STOR

sTOR
STOR
sSYOD

" STOR

sSTNe

AL

sYre
STne
sSTN
sTnn
sTOe

. STOR

PR NN R R TN IR IR P R B
O NN P AN DD

& bt
- D

b p e
b own

AnaPbLBDLD
= YapNID

hoa
L}

S5
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. 'T '
- 4 * )
0D BCO I=1,5 : T o T sTeR sA
802 PEAR{SCRC) (JSTOREC(Je [} eJd=1.450) o . . sTOR  S7
IF(COMPAR) RETURN . : ‘ sSTOR £35
READ(SCQC) CAYREFs INDEX DAYSTA s XYZTP s THE TGO +FLEMIN, INCARLIEPYND, STOR 50
. ELEMST - - _ _ ‘KYOR  &C
RETURNK : - T ) L 5TNR 61
ENN - . : o : : - STOR A2
) : . - ’ .. . L B d"
L “
L
; , .
[}
.
=
X
. ',‘ . -

—8.-0-509 -



NAME
PURPOSE
CALLING SEGJEMCE

L SYMBROL TYPE

.

CARCNE - 1

" INNER '
OUTER 1
LINNER | L
EpIvY R
.NA“E ’ | 4
(1)

SUBROUT INES USED

COMMON RALOCKS

fNPUT FILES

CUTPUT FILES

SuMdpyY

SUMMRY
Page 1 of ©
October 1972

YO PRINT ARC STATISTICAL SUMMARY

CALL SUMHR*(ARCVDOINNERODUTFRIL[NNEROEDIT.NAME,

DESCRI
INPUT
INFUT
INPUT
INFUT
INFUT

INPUT

STAINF

ALPYRC
CSTINF

T

ouTe -

PTICN

- ARC NUMRER

= INNER ITERAYION NUMBERQ

="0OUTER ITERATION NUWIER

= +TRUZ. = LAST INMER ITEQATION

- EDITING LEVFL

- STATION NAMES

%

EPROR
AP ARAM CRELEM CONSTS CPARAM
INITSK TPEALK

PRAINTER

"SUPRMKIT INE SUMMRY[ ARCNT. INNERy OUTER+LINNER4ENI T NAME }

o LDGICAL®1l AYTE.SLASH

.. LOGICAL CMPGPR,SWITCH,.L INNER, HYPER

ENTESER+*2 1SAT

. INTEGER RECNCI,.CUTP,D2TP,, ARCND+OUTER

OGUBLE PRECISION TTNMS, TIMING.BLANK s ATYPESUNITS TLTHMST.0ORPBELA,

‘e EPSEC. ORBEL « CONF IG ¢HAME, ELCUT
DIMENSTION BYTE{8)s NAWME(])

CDHHONIALPMQC/!TN4S{S)-TlMING.HLANK.ATYﬂEtJI).UN!TS(IS).ELCUT-

‘s MYPER

- " NEATAS . MAXP AR
| COMMON/CELEM/ELENST{E 21 NRAFLA(A2), IG15(4),2MSTNTY )
T COMNIN/CONSTSZPL 211« TAQD [ TWIPI1.NIADDRAD] JRSEC L7TICL

COMPNINICPARAM/META ZNMAST (NRTEST (NI,
. LCSE)T.C“PGQD.LIHI.LIUE.NO'N.NDLNST.NTIDGT NTIJHN.INNRQW-

WHTAS VNGB o NATC 2o NGOV,

. RCONST hDCDh§
COPUUM/fﬁTlﬂr/“LnaﬂD(Gl.H015{4'¢¢DﬁrAN(43.9“§ (8)?ND(a) .
. M’A;dT(&l.dY“FAN(GI-H"wHTO(GI»hTUND(uioTY‘Q“S(5“).NUTTQF(°

) EJU“(4-121¢R“HH](‘OJ.HDALLIHOi-hﬂ#TUU.L“AG:
COMFDN’IN[THK/‘EDYMO.IEPHWQ:QSCCQIanFuINN“ Xe INNUMINSCORNVRG,

o CRAEL{O2Y+EDITH, INSUPR, ICSATI2Y SwWITCH(Z])

gt et e, a4 -t

8.0- 51l

SuMM

SUMM
SyUMM
LUMv
T symm

UMM -

.SV
SLIMM
SuMu
suUMy

COMNONZ AP ARANS INPAR, INDAR T NAI AS,ESTSTA. NSAT, NGBARC (RECNOL o NPAR AM L SUMM

SuUVe
SLiMM
SUMM
SLiMN W
oMM
SUMM
suneg
29) Sy
SUMm
QUMM
SLN



COMMON/TREELK/S I[NTP,OUTPDATP(10)
EQUIVALENCE (CONFIG,BYTE(1}))}
DATA ASTRSK/ZIH=®/SILASF/IH//
L1=LBASE+]

ISaT=1

C CALCULATF STATISTICS

CALL STAINF{ 2,0 4Py Py PP, IS5AT P}

€ LOOP THROUGH 150C FOR EACK SATELLITE

C LOOP THROUGH 1500 FOR EACH STATION

—— - —

D0 1530 ISAT=!,NSAT

MRITE{OUT P S5C00) ISATARCNO,. [NNER,DUTEPR

LINE=]
NOES(1)=9
IFENSTALLE.0) GO TO 1670

D0 15C0 J=1.NSTA

DO 31S5C0 Lol=1,L1

L=LPi-1

lF(NGHS(lI-EOoOl GO TD 100
L WRITE(OJT>,51001)

C OATAIN STATISTICS FO® EACP STATIDN (OR BASE LINF FOR TWO STATION

CINC=LINT +1

€ LATA) AND FACH SATELLITE

ioc

CALL STAINF(Z, JuePePaP 4Py ISAT,L)

"€ LOOP THRDUGH 1465 FOR EACH MEASUREMENT YYPE

-200

OO 1400 K=1.4

IF(NORS{X ) .EN.0) GO TO 15CO
IFCLEINTC LT .4CY GO TO zZC0O
WRITE{OITRP.S200)

WRITE(OUTP,SC00) [SAT.ARCNG, INNER+OUTER
LINE=1

~LINE=LINZ+]

MTYPE=MEASNO(K )

€ - CONVERT UNITS FCR QUTPUT

300

400 .

. &80

IF(NTYP=.L.T.13) GO TO 200
M=MTYPEZ=-26

GO O (2004380470700 M
M=MTYPE=(MTYPE/8 )27

GO YO (S2048BC+7CO0+70CeB0Ce S0 +5C0 4 M
ARDMEANIK) =2DVEANIK 1% ] ,LE+4+09
RMSO(K)I=RMSQIKI* 1.0E+ 09

GO TO 823
RDMEANIKI=RDVEAN({X )% 1 ,O0F+6
RMSC(KI =P USOIKI*1.CE+E

GO0 TaQ 8C2 )
ROMEANIK IS RDOUE AN(K YA RSFC
RMS (K} =RMSO (R I/ISEC

GO TO BL)

ROMEAN(K) =RDVEAN(K)®] .CE+03
RMSO{K1=0MS0{K )* 1, 05+023

.60 YO 8))

. -860

IF(UTYPI,€0%4) GO TO ENOG
ROMEAN(X ) =ROVE AN (K ) ¢ 1 oGE+C2
RMEJ(KI=P S { )% 1, LE4+Q2

SCINTE G=R, ANK

IFIMTYPT . LT.27Y GO TO I00

CORFIG=MAME (L)

(OR BASEL INE}

e N.g11

i

. SUMMRY
- Page 2 of 6
‘Optober 1972

SUMM  §6
SUMM 57
SUMM 5N
sSymus 549
SUMM &7
SUMM &1
SUBM 52
SUMM TR3
SUMM  £4
SUMd &5
SUMM &6
sSuUuMM /7
SimMu £3
SUMM /D
sSU¥MM  7C
KSUMK 7
St 72
SuMe T2
_SUMM 74
""""" SUMM 7S5
SUMM TE
sSuyMs 7Y
sSuMv 7R
syvd 79
SUMM  BC
syU“y gy
St a2
e 2 (L LT
SUMM  pg

. Symu g=
- SUMM R
SUMM  p7
sSuUMM AR
SUuM | po

| SUMM  o¢
, SUMM  c
SUM g2
SUMM a3
SUMM  ga
SYMM Q5
SuUMM  gg

. SUyMp a7
sSuUMM  cq
SUMy Qe

. SUMm 1ec
- Sy 101
SuMm 162
SUMM 3
KSIIVM 1Ca
SyUusM 1ng
SUMm g e
SUvVM 1
KUV cce’
KUVMW Too

. SUMM 1IN
KuMW 11



SUMMRY
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BYTE(R)=SLASK o e S © O syuMM 112

-€ FRINT STATISTICS : T T suMv 113
900 WRITE{DOUTP,S5300) cnvFlc.NawElJ).Arvnrturvp=1.unastxi.nnu=ANtK) T OsyMw 16

. IFCNOBS(XK) aLT.13) GI T2 1039 . . RUMM 115

. Al =EL ANK . - . - SUMY 1A
AZ=BLANC ' I . : SuUuM 117
IF(RNDI<) « GT +1 .98) A1=ASTRSK T . SuUMM 114
IF(RAND{X) .GT .2.53) A2=ASTRSK S . o Sty ¥1a
WRITE(DUTP (S4CS) ONDIKY (81,42, RMSOC(K} ‘ SuUuM 127

102 IF(MIASKTIK)IWGT.3) WRITE(QUTP, 5500} MEASWT{X), WTMEAN[K) SUMM 121
IF(MZASHTIKIT.10) GC TO 11C0 . .- Suvw 2>

A} =PLANY .. : - B L SUMY 123
A2=EL ANK o o T SUMM Y24
IF(NTRNN(K).CT a1.98) AL=ASTRSK ) , . SUMY 125
IF(NTRNDI(K) 46T «2.53) ADPZASTRSC ' , L. SyMu 124

. "HRITE(OIT P4 3500C) WTRANDIKTFsALl A2 RMSWTO(K) - T Su¥um 127
F1CC NOWTOB=NIWTIS+MEASWT (K) . . T, SUMV 2R
1400 CONTIRNUZ . : . , SUMM 129
1560 CONTINUST T T . SUMu 130
1607 DO 1700 I=15,26 ‘ . ‘ SUMa 131
1700 NOWYCH=NOSTCE+NOTYPE(2,1) . : © _ SU4Y 132
ISAT=} SUMM * 33

. ¢ IF(NOWTOA,.LT.8) CALL EPRORIS,BLANK) SR Sy 1 34
- € COMPUTF STATISTICS 9Y MEASUREMCNT TYBE ONLY . : SUMM 1358
ALL STAINFLL NPATAM , MU QMSTOT 4 PLLINNER P P) . /UMM 138
IFINSTALLE.Q)Y GO TO 18C0O . Sudv 137

€ ®RITE TrYar qug ' . SUMM 13n
HRITZITITR.OTES) NM.Ru5TST - , s ’ SUMY 138
WRITE(CUTD,5200) : ) : T " SUMM tap

€ FRINT [RIT LEVEL v ' SuvM 14
1807 IF(ENDITHMLLT.I00.) WRITE(OUTP,SA00) EDIT g . - suUMM 1a?
C FRINT SUMMAIY 8Y MEASJREMENT TYPE ' ’ : SUMM 1a3
WRITE(CUTP 45500} ARCNC, INNFR,QUTFR .. SumMw traa

DO 1930 I=1,7 ' ‘ ' < SUMM Y45
IF(NOTYORE (2.1} aGT40) WRITE(OUTP,6000) ATYPE(I) «NDTYPE(241) ¢ TsuUMM 1as

e TYPRM3{[) ST . o ' SuMu 147
J=147 ' : ' SUMV 149
IF{NOTYDZ(2,0) 4 GTa0) HRITE{OUTP.GOCO) ATVPE(J].Narvp:tz.Jl. SUMM 40

e  TYPRUS (1) o SMM ' 59

. 1909 IFCROTYPE (2, I14NOTYPE(24J).GTo0) WVRITE(OUTR,51001 _ . .- SyMM 18}
‘D0 2202 I=15.30 ) . i R C SUNM 152

- ~IF{NITYPE(2,1).,LE.O) ¢ TO 2000 ) . SR . SUMM 153

C WRITE(DUT=,56008 ) ATYPE(I) o NOTYDE(R2, L}« TYPRUS(] ) T SUMM 154
WRITE(QUTP .5190) ] Co L SUMM t =5

2€00 CONTINUE _ : A S SUMN 1eg
WRITE(DITP6100) NM,RMSTOT T " SUMM 157

L _RETUAN : . ST T e syMe 1 4a
'S000 FQP“AT(IHI-EcK.QHSATELLITE.[2.4H ARC. 13, . ‘ : s SiMd 1 sa
_ e 32H PTESIDUAL SUMMEAY AY STATION EnR, ' L Suvs A

. 16H: INNER I TERATION, 124194 OF CUTECR ITEPATION.I2// TEHIMM 1 Aq

1 14X 1 3HSTATION MEAS.13X,31HIESIDUALS FROM ALL gass RVATIDNS, Sliva &2

2 BX 9HND OF wWiD,e 3Xe 13HUEAN RATIN 2X FH T L OAHTE N, X, 3HWT [GHTFD SUVM 1A

3 lsxcf&‘*'\i\“:wﬂX.qHTY"E.-:K.‘-H’\IU‘-'V”-P.S!,I‘HL”'A\; T QTHAND AKX, IHF MG, S|Jv 1 Ra

4 TRy THIES IDUALS 28X s AT SIGMA L SKy SHIAD y AK, SHAMG /) SUMM 1 aE

5100 FORMAT(1X) ) - SUMM . &k

803 FOPMAT(IHZ. 12X .7 1iH® = [NDICATES FERIDUAL S ART SIGMIFICANTLV NFK—QAQUVU 167

-
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S, T BPRODUCIBILITY OF THE. " -~
T gﬁmmm, PAGEISPOOR__ ° .

_eNDOM = 5 OERCENT LEVEL /12x,72Mxs - INDICATZS RESIDUALS ARE SIGNIFSUMM 1£8

¢ ICANTLY NON-RANDOM =~ | PERCENT LEVEL ) - . Summ 3&9
5300 FonuArtﬁx.Aa.A7.1x.A6.ax.la.=12.3) - o s SuMM v70
5402 FOHPAT(1%+.SJK.F0.3.2A§.F9.3) . . . TOSUMM 17
S509 FORMATIIH* 480X+ 14, 3XyF11.3) ‘ - . ‘ ' Summ 172
5600C FGHHAT(]H+.130X,F?.3-EAI¢FO.3} ’ : SUNG 173
S730 FORMAT(1HD,76Xs 3HALL s 1S, 22H WE IGHTFD MSASURIMINTS, 14.3) ' SUMM_ 17a

saqa FORMAT (1M o1 H 1 EXL50HF0R THIS ITERATION NO MTASURTHMENTS WITH PESISyUMY 7=
T0VALS ,12MHGREATER THANSFQe2s5H SIGMA /1N 229X 2SHWERE USED IN THF Ssyuuw 17+

caarurroNn) | ) Stiwp 177
5900 FORHAT(14I.23Kg3HARC.13-38H FESTIDUAL SUVMARY RY MEASURSMENT TYPE Syuu 1 7@
e 13HFNR INNER ITERATIONGT3419H C= DUTER ITEQATINN,(2/ SUmMM 179
2 1H0.33K.1lHMEASUREMFNT.HX.ICHNUWBER aF SUMM Y an
3 HHHEIGHTED.BK.BHWEIGHTEDIlH |41¥oQHTYPE-16X-9HQESIDUALS. SUMM 18y
- 4 15X 4 IHRMS /) ' . SyMm 183
6059 FORMAT( 1+ -QOK.AG.ISX.IS. 15X F 10,43} ‘SUMM tg2
" 63100 FORMAT(IH 243X +1 IHRMS FOR ALL, IS.22H WEIGHTEN MEASUREMENTS F104.3) Sywwm 1R&
END . - : , ) SUvM 185
t
L)
: ., )

8.0-513.



(}5¢zx,n ) U S ;_ ," :

STFrAIA-F |
ST . CONVERT
CALE VLATE S : For
: / ‘ . ' WITS For
-\ s7Arzsrrcs TR I o
AN . . S L OUTPOT

Loop THACUGH | : ) )
EACH ' o o
SATELLTTE . .

-

. 1 -

LOOP THACUGH /560 FEINT

T EACH STATICA 7 . _ .

ek BASELTAC) (OR | . STATISTICS

BASECTAE Fd Tl

STATICA DATA) Aned
CHACH SATECLITE

DTATAFE

QR PUTE

STATISTICS 137
- HEASOREPIENT
TYPE GrLY
 OBIALKY _
STATISTICS FOr LIRITE
- CEacH  ToTAL
_ '}smrzcw’ - Rms
L THECUGH /40 , o
, ,-;? : o PRZAT
Fo EACH ' . , . -1
SNEASCLERTEAT | ; . T : :
C Type ] _ AR : LEvEL

@- o |

. 8.0-514
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..~ SUNGRV

 DESCRIPTION

_ _ Subroutine SUNGRV evaluates the accelerations of
“the satellite due to the gravitational petentials of

. the Moon, "the Sun, and the Planets, Venus, Mars, Jupiter,

.- and Saturn. Intermediate data is stored in COMMON

- MOONGR for including the effects of these potentials im
the variational equation computations in VEVAL.

. . - ’ ) . . P
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T . LI S
MNAME - " SUNGRV .
PURPOSE TO COMPUTE GRAVITATIONAL ACCELZRATIONS DUE TO 3
N 1) MOON . S
- ' 2) SUN . I
) : 3) VENUS T
. : . “ HARS e L --. o .'. o L -' . . - é‘ .
’ 5) JURPITER ‘ : *
&) SATURN
" CALLING SENUENCE CALL SUNGRV{DX)
SYMHLL TYPE  DESCRIPTION
px P "~ INRUT £ OUTPUT - ACCELERATION VECTOR - .
(3 ¢ : - ' ST L
" SUPROUT INES USED DDTPRD
COMMON ELOCKS- CEPHEM MOONGR  INTBLK XYz
" {INPUT FILES NONE
CUTPUT FILES © NONE
SUBROUT INT SUNGRV{ DX ) S I 0 suNG 29
IMPLICET REAL®S (A-H.C-2) . SR R - . SUNR 37
DIMENSION DX(3) R : BUNG 3
COMVON/CEPHER/UVINNY (44 £} EQ(5448) : | ORUNG 32
COMMIN/ MODNGR/ DB XUV I 6}, RHDU (3, 6} JPHOSO( 6) yRHOI(6) ‘SUNG 33
COMMON/INT ELK/ THOOTI{S).GU3( A}, IR(101).4B80DY - T SUNG 33
‘ CO¥NEN/XY 2/X{6}+RyRSU+1SAT, IFDRCE(2) o . _ SUNG 35
-e——=-DO 20 N=1.NRCOY S SUNG 3%
OPXUV {N)=DOTPRT(Xs UVBONY( 14N)) o S .. .- SUNG 27
RRACOY=UVARNDY(4 N} e®2 : ‘ ' DR SUNG  2A
- RHOSQIN) =RRNACOY=2. COC*NPXUVINI s UVEDDY{4,N)+35Q . . SUNG 20
7 RHO3(N)=RHOSC(N)*DSQRT{RHOSA(N}) . T SUNG  ap
- DD 20 I=1.3 - Lo Tm T SUNG ald
e RHOM{ I NI=XCT)~UVBODY (1 4NI=UVBOODY{a N ) S SUNG a2
20 DXC1)=DX(II-CMIINI ¢ (REIMI T4 N I/RHOI(NI+UVBODYI I 4N} /RRRADYY SUNG 43
. * RETURN _ ' : e SUNG  &a
. END : T L T C . SUNMG 43
- I . :
’ ..
4 - g —— ---;-— ——— e St S e = - .
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. Cs

. SURDEN

"DESCRIPTION

This subroutine'compdtes the gravitationai acceleration
due to surface density blocks and the partiai derivatives of
this acceleration with respect to adjusted surface density
--parameters. These partials include the constraints affect-
ing the adjustment of surface densities as described in
the GEODYN Systems Description, Volume 1.

- .




R SURTEE . SURDEN
e L o T Page 2 of 6
. : e : . .o . .. ‘October 1972

. DNAME  SURDEN :
‘ENTRY FCINT PURPOSE - . ’
JSURDN1 . INITIAL 1ZATION .
. SURDEN ‘ TO COMPUTE SR ) o .
o 13 THE CTANIFNT OF THE POTENTIAL DUE TO SUBRFACE =
' DENSITIES :

2) THE PARTIALS OF THE GRADIENTS WITH RESOECT.TO
THE SURFACE DENSITIES FOR THOSE DINSITIES TO RE
ADJUSTED :

" CALLING SEOJENCE CALL SURDN](DENSE.AREALCENTER.PART,DINCONY
'SYMBOL - TYPE  DESCRIPTION

. : =
" DENSE . DO INPUT = ARRAY CONTAINING THT SUSFACE DENSITIES OF

{1) THE OLOCKS

AREA (2] INPUY = ARRAY CONTAINING THF SURFACE ARSAS NF THE _
t : . SUB=-BLOCKS

CENTER DP INPJUT ~ ARRAY CONTAINING THE EARTH FIXED X¢Ya7
(3211 : T "COORDINATES DOF THE SUA-AL0OCK CENTEAS
- PART 2] OUTPUT = ARRAY CONTAINING THF PAQTTAI S FNP

{31} . - THE BLOCKS T3 BZ ADJUSTED

DENCLN DP INPUT - COEFFICIENTS RELATING CONSTRAINSD AND

“{NCONST.+1) UNCONSTRAINED ADJUSTED SURFACE DENSITIES
"CALLING SEQUENCE CALL SURDEN(FCT. THETG)

SYMPCL; TYPE DESCRIPTICON

. ‘FCT. 9P . INBUT € OUTRUT - ARPAY camrar&xun THZ INERTIAL
- .£3) - Xe¥sZ CIOORDINATES OF THE GRADIENT
: S TO RE UPDATED . _ o -,
'.j_TﬂéTG oo ~ InFUT - ﬁIG;T ASCENSION DF GREENWICH
éuaaﬁuriués USED XEFIX YEFIX KINERT YINERT
c&huoﬁ eLocks -~ cparau CSTHET INTBLK xvz N
 INPUT FILES NOME - o .
. CUTPUT FILES  : NONE .
FEFERENCSS ! YGEDDYN SYSTEWS PESCRISTIING '

VOLUME 1 = GRUCYN DNCUMENTATION

8.0-519



SURDEN
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- : . ' " : N ' .

i R ‘ ' ‘ ' : ‘ . sSuURD K6
© 7 SUAROUTINE SURCNI{DENSET ARF&.CENTER.PAQT.DE“CDN) .. . . Ssuep 57
. IMPLICIT REAL#B{A~-H,0-Z) . . T SurRDp SS9
LOGICAL CMPGPR, INNASW sSyrd 9
: DIMENSIIN DENST (1}« AREA(L) s CENTER (34104 GRANE ) «PART(3,1) PAR(Z) s SUPH €D
‘e PVEC(3) +DP(3},FCT{ 2).0ENCON{NCONST 1} suRD  ~1
COMMON/CPARAM/NSTAJHMAST  NSTESTANDIMi MBI ASINGPCL 4 NGPC24NGPCOM, SURD  -62
o NCSEST , CMPGPR._IM1LIM2.NBLOCKNADI,NTIDST.NTIDITN,INNISW, surh’” €3
. KRCCNST o NDCONS ' . ‘ SURD 64
COMMON/CSTHET/CTHE TG STHETG oo . . SsuRD 65
. COMMON/ INTELK/THOOT{SE) .NEAN({156) ‘ o SURD  #4
COMMCN/XY Z/PCINT (8 ) [SAT. IFORCE(2). , o S T SURh &7
DATA NSURI/4/ ‘ : .. _ SuUPD AR

€ INITIALIZE ~ e : . ) CL SURN &%
NCCN2=NADJ~-NCONST ' o S S ‘ ... suPD  TO
RETUARN ; ' . surRp 7Y
ENTRY SURDEN(FCT. T HEY G} I ...  surD 72
IF(ABLNCK +LELO} FRETURM : oL - ‘suPD 73
CTHETG=NCIS(THETG) ’ : S ‘ suad  7a
" SYHETG=DS IN(THETG) " : SURN 75
€ COMPUTE THE CARTH FIXED CCORDINATES OF SATELLITE : SURD 76
PVEC(11=XEF IX{POINT (1) POINT(2)}) ' ' SURD 77
+ . PVECI2)I=YEFIX(POINT(11.POINT(2)) , - : SURD TR
PVECI3)=POINT(3) . . — . syRD 79
-GRAD(1)=2.02D0 . suUPn AN
GRAD(Z)=5.,0D0 . ' S sSURD A1
GRAD{2}=% ,3D2 o . , . : SuUsn B2
uC-1 oo . - : , - } 3URD 83
K=NECN{ISAT)-7-NCON2 te Lo L . suen pa
Ki=K+1 . : , o ' " &URD AS
K2 K+NCINZ ' ' K o .- . sURD RA
DO 100 KK=1,NBLOCK . C SURD &7
€ LDOP THROUGH 120 FOR EACH DENSITY BLOCK T . . St . KURD  BRA
Kektl L T ] : o SURD RG
DO 20 J=1.3 . ST o SURD ar
wnme -—20 PAR(I1=0.00 o e SURD 91
C LOOP THROUGH 30 COMPUTES EARTH FIXED SURFACE DENSITY PARTIALS FOR .~ suRD  ap
. € THE 8LOCK ) - L . SuUPhD a2
.. ..DD S0 1=1.K5UB . [T ’ S SURN  Ga
DMAG=040) T oo - sURD o5
DO 30 J=1.3 : " T ‘SURD ©4&
OP( J}=PVECLI)-CENT ER( J, NC) o L Ry T e - suRrD  ar
33 DMAGSDMAGHDP(J)ax2 : - B 17 =1 S T
"C=AREA(NC)I/ICMAGHDSORT{CMAG) ) ' , = SR 1 7- 1, S -1
- DD 40 J=1.3 [T A LR 111, S T2
_AD PAR{JI=PARI{JI)}-CxCP (I} Sl T T e T T L suRD tet
.- 80 NC=NC+l S T e e T T suee 1ap
- DO 60 J=1.3 L . S SURD 167
€ COMPUTF EARTH FIXED GRAPIENT PUE TN ALOCK AND SUM o S sumDb 1na
60 GRAN(JI=GRAL{JISCENSE(KK)¢PANC J) _ e C o sueh tcs
0 IFLKK,GT . MaDYY GO TD 12¢ S e T SURD 104
v IF(WNOT . THARSW Y GO TO 100 T T eyRD 107
_ TFIKK AT NZCR2) GO TO 7¢C o IR sueh 104
-+ € CIF BLNCK ADJUSTEDR CO¥2UTE THE INFRITTAL DARTLIALS o Surn 1ca
PAKT( KNI KILERT(PAR( 11,0479 ( 2} ) : . &umD 119
PART (2 X)I=YINERT(PAR( 1) 4P AR L 2) ) T - sURD 114

Q@ n. . can’
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. - : . ) .

PART(3.K) =PAR(3) , ) DR : ] suPD 112
- GO TO 139 : ' eot. . SURD 113
€ IF BLOCK ADJUSTED THRIUGH COMSTRAINTS COMPUTE cuawccrtaus TO SURD 11a
€ PARTEALS FOR ADJUSTED DENSITIES AND SUM _ . SURD Y16
79 DP{1) =X [NERTIPAR(LI ) P AR{Z) ) ' o , . T - SURD 11A
OP(2)=YINSRT(PAR(1).P AR(2})Y o ot - suPp 117
DPL3)=PaAR(3) et T s 0T SuRD 348
00 B I=K1,.K2 S ' Tt - . . suap ite
CIi=I-K1+l : o o , . SURD tpC
© POCCA=DINCON(KK~NCONZ, 1) T Lo T suRD 121
PAPTU1 .11 =3ART (1,1 14¢PCDAXNP(Y) Lo SURD 377?
PART(2, I)=OART(2,1)1+0CCA%DD{2Y o : ' ©osuRn 1273
BO PART(3.I1)=PART{3,1)1+4PCCDAXDP (3] ' S ‘ . suRD 124
: 10D COMTINUE . ' ' : . SuPD ‘2%
C CONVERT GRADIINT DUE T2 ALL BLOCKS TO INERTIAL AND UPDATE TOTAL SURD 126
C FORCE MCDEL GRADIENT, . SURN 127
) FCT(1)=FCT(1I+XINSRT(G2AN(1) ,GRADI2)) . . : SURh 124
FCTI21=FCTI2I+YINSRT{GIADL1)4GRAD(2) ) - : : SURD 120
TFCTE3V1=FCT(2)+GRAD(3) _ L. : : sUPH 130
RETURM ' _ T SURD 3y
END , . ' ' oo ‘ - syPn 1232

. _

- . . _,-'7.-.
-

—8:0-521--
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: SYMINV
Lo e -'“-““17'-. October 19?2
DESCRIPTION

“Suborutine SYMINV is a double brecision matfik
_inversion routine deéigned specifically for inverting a
compressed storage symmetrlc matrlx such as 1s used by
" ESTIM, | - | '

"-Tﬁe.téchnique used is the method of partitioning.
The initialization consists of inverting a 1 x 1. The _
'roﬁtine then constructs successively larger (N x N) inverted
partitions of the or1g1na1 matrlx until the entire natrlx
~ has been inverted.

{ This routine destroys the input matrix. It also
- requires a double precision scratch storage vector of

length equal to the row dimension of the matrlx to be
Jnverted ) . -

~8.0~524
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T REPRODUCIBILITY OF THE ’

T el T @m@m&L PAGE IS POOR
nawe " Svmtny 7 | .
bunéasa - To‘nECUESEVELY FIND vaéase O SYMMETRIC MATPIX

CALLING SEOJENCE caALL SYMIﬁV(SUMi.NDIM.NLIH-DELTAP

_ SYMBOL TYPE  DESCRIPTION - :
. Suwmy DP . INPUT = LOWER RECTANGULAR PART NF MATRIX
(1Y . TO BE INVEFTED

OUTPUT - LOWER Q‘CTANCULAQ PART MF IVV:QTED HATRIX

© NDIM S INPUT — DIMENSIIN CF MATRIX

. NLIM INPUT = DIMENS ION CF PARTITION TO BE INVERTED
. L]
DELTA 0P SCRATCH | . ‘
1y K . e

SUBROUT INCS USED NONE

(COMMON BLOCKS NONE

INPUT FILES NONE . .
ouTPUT Fries NONE

REFERENCES *GEDODYN SYSTEMS NESCPPTIANS

NOLUME 1 - GFOLYHM DOCUW?NTATION .

SURROUT INE SYMINVISUMI,NDIM,NL IM,DELTA)
.. DOUBLE PRECISION SUML{1).DELTACL} -
€ INITEALIZE 3Y FINDING INVERSE OF 1X)
SUMI{11=1.000/5SUM (1}
IF(NLIYM.EN,L1) AETURN
N1=KD M-y
. € FECURSIVELY FIND INVERSE CF NXN KNOW ING [NVERSE OF (N=1) X{N~
€.THE TNVERSE OF AN NLIM X NoIM SnUADF PARTITIHN 1s FDUNO
OO 4C0 N=2,NLIM
hM1=N-]
‘- aL1=D o
<7 DO 100 L=14NM1
L J1=0
DELTAIL)I=2,.,0D0 . T R
‘DO 60 J=1.L L T s
JU=J1 4L $ ' o .
JN=JLeN 2 : o
. OELTA(LF-D:LTA(LI&GUMIIJL)#SU“I(JN) T e T
63 JI=JI4NDI =g T ST
IF(L.EQ.NYLY GO TO 3170
LPY =L +1 -
ON 80 J=LP]1.AMY

1) UNTIL

SYMI

. BYMl

syul

TSYM]Y

Syut
Srul
SYul
SYMI
SyYmi
Syuy
Svu|

U syut

SYmI

- SYM]

SyYut

SYMI

Syul
SY“1
Sywi
Svuy

L sYMY
Svur

Wt gty
N> AR

xa
39

&}

. ¥

a3

44

a5
45
az
an
a9
€0
|1
[
£

‘&a

&5



80
10¢

o ’ | RB}PRDDUGIBILITY OF THE
| @mamAL PAGE I3 POOR

IN=J1 ¢N

JL=L3+)

OCELTAILY=DELTAIL }+SUMI{JIL Y&SUM] { IN)
JI=JL4RDTI M=

LI=LE+NIT -t ; )
JI=N - ’ -
NNZNL+N . '

.. 00 150 J=1 kM)

150

200

259
300
400

SUMICNNI=SUMLINN )= DELTA{J)*%U“!(Jli
Ji=JieNDl U=y

SUNMIIKNI=]1 C0O0/SUMT [ NMDY

Ji=N

DO 200 J=1.Nui X
SUMI(JL)I==-DELTA(J) «SUML(NN)
JI=SJI4NDIM=]
Ii=N -

DO 300 1=1.MM1
Ji=1

00 250 J=l.1
SUML(JIY=SUMLI{JL )= SUMl(Ill*DELTA(J)
J1= ) NNTM =g

Ti=l1+nNIM=|

MNI=NI4+KDT V=N

RETURN

END

—870~526"

DR T

SYMINV

Page 3 of 3

symy

S¥Yul

L sYML

. sYMI
- SYML
L SYmy

sYMT

- gym}
|SYMT
34011
sSY1
. SYM]
. SYMy
SYM]
SyMy
b3 4 |
S5Yu]
SYmT
sSywuf
T SyMy
SYM]
Sy Mt
SYM]

. sSyMt

SyYuMmi

B October 1972

X
57
eq
53
€0
&1
67
C'ﬁa
€4
5
[
&7
~5

PY-TE

70
71

72
73
74
75
7%
7?7
78
T9
ac
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DESCRIPTION

~ . - TDIF computes the differences in seconds between
" the time systems q -

UT1, UT2,UTC, and A.1l.

‘ Tabular informaton relating A.1 and UTC is-required
1lby TDIF and must periodically be updated. This data is
available from the U.S. Naval Observatory.

'Tabular information relating A.l1 and UTl is required
by TDIF. This data also must be periodically update. A
--full déscription of the method used to update this table
is available in GEODYN Support Programs, Volume 1IV.

e
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TDIF

oo e e s e o . Page 2 of 5
Lo B s R October 1972
o . _,/ - . , . . e
B C e mEWRODUGHMLﬂY’O iﬁﬁj L L
-;JT;; MME - ‘ T01F .
. pumrpose . TO COMPUTE THE DIFFERENCE IN SZCONDS RETWEEN ANY

Twh OF THE: FOLLOWIANG TIMI SYSTRUS
Aal_' UTC . UT1ls UTZ . ’ . T

CALLING SEOUENCE X=TDIF(EASE,IN.DAYO)
SYMCCL. TYRPE  DESCRIPTION

" BAST I INPUT - DESIRED TIMFE SYSTEM @
‘ ~ 11=UT1l. 2=UTZ2, 3=UTC, 4=AslL)

IN T . INPUT = CURRENT TIMF SYSTEW ¢

: ¢ - L1=UT1, 2=UT2, 3=UTCs 8=A.1)
. ! . b
" DAYC el INPUT — CURRENT TIME IN J4YS FROY JAN 0.C OF THE

REFERENCE YEAR

TDIF 1 OUTPUY - COMPUTED TI%E DISFERINCE IN SECONDS
€CMMON BLOCKS INITBK
KEFERENCES SGEDDYHN SYSTEMS DESCRI®TIONT

VOLUME 1 -~ GFOCYN DOCUMENTATION

° - . - -

REAL FUNCT ION TDIF (RASF.INsDAYC) ' T " YDIF

_ "DOUALE PAECISION DAYD JREFTIM.Y¥DAYeDAYS, UTCTs THOP T YOIF
e .~ INTEGZR BASE.ID(4) o e TOIF

- COMMON/INTTEK/ [G1(55).NOT1ST 162 . ' o : : IDIF
: LOGICAL NOTIST - ToLF
T . DIMENSION UTCTIS2),UTCOIFIS2),UTCRT(S2)ALTI{613) ,a1T1{1521, TOIF
e CITI(1521.01T1(:52) _ YDIF

.  _EQUIVALENCE (SITI{1),A1T1(158))+(CIiTI(13,A1TI(310}}, . . _YDIF
.. (DIT1(1),A1T1(a52)) _ ‘ - IQIF

-  DATA ID/2.1.4.3/ T R ' , YDIF
DATA TENCI/6.283185D07 : C ":7f= L S (315

DAY A LLIMIT/S28/ ‘ : : h : TOIF

< TABLE A.1-UT1 =- AT 10 DAY INTERVALS FROM 570517 T0 72;303 TOIF
L. 7 < DATA AlT1I/. ‘ ThIF

—~al 643, — l‘l3o'01361."-11c3!-51013‘ e0B3T4=a 64, =045, =, D270, TNIF
=oAL G OB e St 2B w0457, T LAl B CatTRIa04203840,1111,9.1577, THIF
0 alAG e e 620, 0 015 0419C A, N.21 75402351 ,0:42517.9. 28£S.Ce27R80, TNIF
Co2R 734042591+ %3206 20 0Ca313140e318320.3289,2,2310.0,21278,7, es8_8, TMHIE
0.3555.).3{;52.;‘.‘.37‘14.9.3\'&42.f_";-’aC‘-‘--’..C.-ﬁZ{-;l.."_.--l"i._.4506. T+ATAS, TOIF
Cad0234 ) uS i e 0eR24 T4 0055040 eBS 8,4 0uS 7274105888, 0.A%0042.61 1/, TNIEC
C o267 Jalh0SaTCaS548, (0, EQQQ.-,.PP T3eCe 6981l TI1S9.047283,C,7304, TNIF
c.?i\?lo\—-?ﬁ?aoh.?f"t GaC e TTE, A TR G Ce THEG,C, 7"17'0-':.'-‘L’7'7 + B 24, THIE
,_5052'3£|‘Jo331°-C-P05Ooﬁon"ﬂ:‘-f-"?“'?-’.‘."")‘-‘u:. 1 ELQeI207,3, 7474, TALE
'0-';'5"“3.‘3-_‘;77:!.Co"‘aﬂ'c'nloc"?‘fu1-CE'3°-19:33‘3110 T35S, 4 TFLS.1.%783, TOIF
10927,1.1C54, 1-\.—’?2'1-13"‘:'10154111_117('?01-125‘111 «200 7412174, TNIF
1.225:’.[-2.’43-]--..QI('C3-247{:-1-?52"01-25""50!035Q6".‘,’_I“34'[.2f30. TNIF

s
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L
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1 e27E62+ 142R58, 1429681

1-394701-409“'la6230o1-

104983.1-513901053200

’.6223!1-6:31.1-6'3221

196350110693C.1c7323-

10795301-81031115239|
DAYA BIT1/

1 3497,
"1 aB62 %
240822
26132
242519
243632,
2449150
259383
2.6?730
28581
3 .o 3‘51
3.2077,
3.3103
344713
3.6457,
3,341,
4 40027
& 21554,
&he3592,

DATA C1T2/

B 25497

541211
523223
5:52%90
. K eT252.
5 .,83673,
640782
622793

_Ge56313.
€857 8+
‘Te2713
702963,
TeS261 s
746625

T Te9213.
As1527.

CAYTA C1T1/

84053,
BeSI82
ELTTTI
49,3122,
9,223,
Qe3TE S
F 5T A
Ga929%4

64923,

18630
1+G781
2.0383
2418250
2426854
237456,
2:5091»
2.80C5
2+TLEZ2:
28353,
3.,0565.
3.,2251
3.3253
F,u954
3.666T
3.0643
& L2500
4,4,18C0
4.2817+«

5.5T44
A4792%
440398
51487
Sa3451
535568,
S« T4220
SeRB31

6eCITH

6.30608
645175
6406801
6eE237
7 oeCLTS55
Ta32TDe
TeSa86,
TaT7i9Y

TeS47%0,
Ba18328.

8.6350.
Beafh1CGe
3.207%,
d.,C382,
9.256,
9.5332!
9. FITS
q.qf’aa'

1.8758s
1.9GGET
2.0 Y38
2+ 1553
2.2&64'
263872,
2452

2.6CA4,

2eTA42G
PePIT 3
33,6732
A.24l120
33,2417
3.5 174,
23,6873
3.8BB70,
G.CAal4,
442049
444059,

4.6015,
4e B 1484
4,961 7
541765
S5¢37T21
SeS8B5 5
Ge TSR3
SeF128,
Gel239.
Held 224,
6e5A4220
6+ T7TCELS
62 G IR
TalZ37s
T« ISTBy
TeSERT,
77475,
Te9 790
Be 2143,

Bas4E73.
Aet3ol
OLRITG.
el ETNa
Gae2E=Ts
Q,SZ270,
E I -2 I

6,052 1020281 41C0

1«E8891,
2.C118+
2+C5Q94,
2.1696.
2432029
TelD 26
2-5423'
2e 6199,
2+76372,
289359
Je 10040
2.2526,.
3.26014.
3.5420
3.7111
3.5097
4.,0574a.
“.2300'

B 4291 .

4,6295,

8.8333,

445358,
Se 2031
542951
Se3} 39
SaTT4&2
Se G354

EHel8BTa

6432567
H4SET 3
627275

'6.9392-

Tel& 67
T.39C3
7 ¢S5BT,
77748,
BCCO ?90
Aa26F08,.

RG&AG3,
BeSETe
8. 85 U5,
QL0BGR,
Qe22C 1
G aBhC9,
Q,7560

1%.17532 104211410 2451, 12,2784/

149015
2.2235
241036
218483,
2.315%,
2212,
2+45557
2.6326,
2.7B4T
Pe509,
3a1227s
3.26322
I.32810.
345641
347322
3.2325,
242700
442558
4,6526

4,579
4 +85105 ¢
5.71100
S5.2291
H5¢4210 %
BefadJ4,
Sa 7309,
549652
BEal1743
G386,
6. 9880
Eea 7539,
GeT6T3a
TalT7a8
Te02C2
T7¢06074
TaBCS1 e
R,aB38L1.
B.2786

88,5135,
Re D757
Ae RQATF e
S+1131 0
De 4517
FeSTa Vs
Q. 7TET 3

-,.8;0::70

tr— e

149154,
203405,
221104
2.1097,
243235,
2e&352y
2.5%95,
CeBLHE2,
2.92343,
2327104
3-1‘3460
32744,
3.40 3%,
3+52%50
2.7008,
3a9541 »
40918
34,2925
444721

4FB6S,
44RO H0,
S20372
Sa25 24
Setta T
S5 280
S.,B08G,
543223
Be2001 s
Ge8119
6eH505 2
Eu 77RO
CaTI& D,
T 22424
FPEY-5 0 Y
Te6268,
T.8337
A,5568,
BaliC4,

A, E3AS,
RebP 234
BeG2 250
a, 1673,
= PR R s I
GeSII20
QeP211a

e

October 1972

-3094.103"251lo336411-350701.3552‘1-3PCI1
a363.I-éﬁﬂa.lon601'1-4691.1.477ﬁ-1-4F71‘
105495|1-5633-1«5755.1.53&9-1.5978.1-61C5.
1-6“99-1-5253-1-66290!-
1.713?'1-724Q|l-73530107
1.8365/

6673.1 0672511 06‘733!
521ele TEESe1+TR130

1.9314., 1.946HR,
2.0992, 2N 724.
P.1165, 21237,
2.,21589s 242746
2.3399, 2+.3514,
244582, 2.3731
2.580% 2.5887.
2!6615‘ 2.67“‘3'
2.82534 294F 7,
2,091 44 33,0128
3.15F5, F.1876
32,2859, 3.2981,
3.42608s FJLART,
2,805 s 3.E252
3. 7886« 3231424
F,9748 . 349926,
441108, 341315,
4e¢32395s A4.33489,
4.5021 ¢ 4452597

4,7150. ATA2B,
GeB3348, 4,0005.
5,96514 S.C932
542762 S5+426G7,
SeATHSe Se50C1S,
Ge 659550 3 TCFH .
G.P2304 S+3471s
60200 B00TTy
Be 22600 642523
H.46214 S5.06B4,
EWs 2030 GaE4 16
£,BD47 % BaRT110
70212 Taubhae
Te22350, Te265%
7¢4751 s Te5T 150
TabaTle TehERRY
7.ﬁ5320 Ta+9C24,
B4 3993 B3.1237,
B.3421. Be3738/

84,5583, B9.5749,
3,7228, R.7403,
41,9573 QL AP S A,
NelHEI, 91030,
T ALT2, DaLiaTHa
Q.52 73, GaH4LrSe
e AGRE ¢ DHETP T

0556-10l333401;.1137vlc-1°§qu

- -

TOIF <6
TDIF |7
TRIF &8
TOIF =9
TOIF &R
IDIF A1
YOIF K2
TNIF &%
TNIF 2
TDIF €%
TCIF #&
TS &7
TRIF &R
THIF 69
TNiF 70
ToEE 7L
TorE T
rH1E T2
TCIF ra
ToIF 7S
To1F  7&
TOIF 77
YOIF T8
ThiF 79
TolE  A¢
TDIF Bl
TRIF R2
TpIE A3
TGIF  ®a
Tr‘lF L R4
TRIF Ak
Tp1F P7
TRIF 83
TnIFE ARG
TRIF  op
TRIF B
ToIF a2
TOIF o3
ToiF 9a
rniF os
TOIF %A
TRIF @7
TRIF €8
THIF Qo
TOIF Q0
TRIF *n01
THIF 102
TRLT 07
TDIF ré
TOIF 175
TRIE *0A
TOIF 07
TOIF *"09
THI1F YO
TAIF *tin
TOIF *11
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C DAYS FPOM JAN 1, 1966 FOR UTC CLAOCK CORRECTINNS

DAT A UTCY/

«=3586.2CR3333333302,~-356%5.208333323333D0,-3445, 20833133332330C,
=346 18,222 33323233020.4 2360208333323 300.=3249, 2083733133300,
Ce=3234.2383333333300, - 22667083 373333031.-3215, 2243333333300,
#—31 6520833333533 2300,—-2131.,2%83333333300,=3117.2083333333300,
a=3103.20P333333320C,~2CEQ,.20P3 323 TI3IN Y, =3061,2053333333325,
a=2998, 2793333333300, - N 7742033 323233303, -2942, 3093133313300 .
2 =25 074208333 33332DU, = £485.2723323333303.~2972. 2583333333300,
a=2B 23 FTR 333333300+ - 3764208323333 3IDI4 =273, 2583333233379,
e~ 27 25427633333 233D0.~¢627.2C%33322333D 54,2592, 2063333333200,
e=25064 4224333333330 04-252%.203332333333023,-2501.2283333333300,
. e=2340.208333333335050,~23194236833333333D03,-2204, 2031233133750,
T e=2283.20833323332004~2235.208333322333D0.=2207. 2353333333300,

e~1826.D34=1614 .00+ ~14E7 789311 T7SI300+=792+00+-73C,.96365187187200,
=305.D24~1 B4aD0=122.00,0.CD2 ]

X e=B&D DIy~ BT D0y =457, Nle=365.0C
o751 40001 2121.002423734500,9299,000C/

- UTC AFTHER EACH UTC Q.0OCk COQRECTIQN .

DATA UTZDIF,
o=Te H1676E - =1 4=TsS9279E~1 4=GeHIACIFE=1¢=6432826F=14=6.04R43F=1,
=S5 e 67623 =11 ~5442543E~1s=44 745 3BE=143~8,19AT1S=1 =3 A7990E~1,
.-BOESQFEE—IQ-ZnQEA146-10*2-735?65-1--2-a3c73E'1|-2|Cﬁl725-10

T el e R26T2IE-14s-B.TERBEIE-24~3455973-2,
B.,B83237C- 1 .S5CS7SE-1, 2.242815=1,
4402225E=-1, SI3R2E-1+s 4.549 2901,
" TeSBFA0IE =1y 749702 1E=-1s B.4BIABE=1,
D72l W =1y LolARL10Ea,. | .,ANG0TF=~0a
280082 -0, 3 Z:F1eL0C =0,

H s0iBLAT o0
G e IFVASEF~0,

h.

2e7S2CTE-0s 4 .C1J31I0E=2,
1C+C343817E~0411a DJA‘S!?E-OI
DATA UTCRT/
- UTC RATZ

e e & e s 8

"€ Al

18415252,
2.632695-1.
S+ 36547E-1,
BQQQOQIE“’I []
1.A2ASE~0 .
3, FERENE-nD,

4.350105-0,

SeEB4OTE-2,
2.96013F-1,
5.,92713F=1,
9.315952-1,
2.773230F-0,
X.E7550E-0

6,2198CE-0+

DF SEPARAT ION AFTER EACH UYC CLOCK CORLFECTIAN

TDIF
YOIF
TDIF
TCIF
OIS
TOIF
TOIF
TOIF
TOGLF
TOIF
TOIF
TCIF
TCIF
TOIF
T F
TOIF
TRIF
TOIF
N ' T™NIF
TOLF
TRIF
TDIF
TDIF
ThIF
TOIF
TOIF
TNIF
TTHtF
TOIF
TOIF
YOIF
TDIF

112

1t
114
115
via
b g

.
e

319
ae

121
Y P2
12%
124
125
128
127'
120
129
* 30
LI |
12:
133
13a
135
13+
127
1AR

LTI
1an

 J-B
1az
103

sleCEG51T=34044BTBTE=4 4341756 2E~642,8350H5E=8,8.10020F-8,3,62704F=4,TOIF 144

e6e RSTE7E~34+7.11G82E=-4 +FReBESRET =~ By 2RE2IE-4

15 LDQYP IR =4 ,5,8270C

TE~L s TNIF

tes

#5e433037 4464035 10E-44+Cad3GPE=G29,07T322E=4,9. 384655 —4, QeS3IASTAE=S ,TDIF tar

" eBe7T33TE-4 44815999 E =849
e B T QT 1 OF — 4 LRI D IS F =8 9, 3TE CZ -4 S
0B.H62920—4 48,6383 35E~

¢ E21 L 1E=8 4R, A0299%-4,0

e 137CTIE=42941020€6F~4,TN]®
sC6215E~a4 00 34TC0E=-8,49411123F =4 TOTF
242,970 145-4,8.931545-4,8,86354F-2,1.25857E=3,T0LF

a
14R
189

-0I028717E-301.2?6635—3|l-1209!6-3-1-120305—3.!.2975CE—3.!-293925-3-*9[: 150

L T T e e EGEGSE=0,1.26434E-3,| 4295255~
# 2aCEBE3E«3, 2eSI20CE~2,0+0s 00/
- DATA NUTC/S2/
-IF{KDTIST) GO TO 5
NAT1ST=.TRUE,
e REFTINM=YUNAY{(G60101204+3.00)
S LIMITSLLIMIT=1
s TRIF=0.

- IF(BASF.E7. 1N} RETURN
IF(RASF.GT ¢4 40F . INGT 441 RETURN
IF{EAST L EuCnlRLINSLE +7) RETUIN

DAY S=DAYJI=SCFTIM
€ TIME CPRIECTIONS IN TRDER
€ UT2-UT] T JT1=-a,1 TQ A.1-UTC
IL=10¢1N) ) S
l..‘-IDhl-SF.l ‘ -
THESMINCLIL L 2] '

8.0-530

[
Ve

TDIF
TOIF
L Tnir
TDIF
. YDIF
_YDIF
_TDIF
TOIF

TDIF

TOIF
TDIF
TDIF
TRIF

341¢29530E- 3614 2ISITE-341429631C-3,TDIF 15¢

12
152
1%4
1s5
15¢
17
15a
TEQ
16
1F1
1&2
18
1ea

- FOIF 1e5

TOIF
TDIF

146
1A7



 J2EMAXC(11.12)

€ START CORRECTIQON CALCJLAT [ON WITH SMALLER TIME RASE

GO TO (15+20+30,5004J1 -

C COMPUTE uT2-uT| :

10 "  TACPIO=TAOPI*{DAYS -+ C0IT0 )/ 2365.2422D%
FORPID=2,.,*xTWCPID"
TOIF=TOIF+.02245IN(TWCPTD )=, 01 2¥COSETWIABIN)

- . ~—eOCE*SINIFORD ID )+ .00 7#CCS(FORPIDY
€ TEST FOE QUTPUT TIME SYSTEM
’ IF(J2.Fn.2) GO TO 50

‘€ COMPUTE UT1-A.l

23 DT=(DAYS¢3037.0D6G)%1.C0=1
I=VMINOC(LIMIT.MAXI(1..CT)}
DT=CY-FLDAT(1) ’
TOIF=TOIF=AITI(1)-DT*#(AIT1(T+1)=A1TICI))
IE(J2.EQ3) GD TO S0

€ CCMPUTE AW.1-UTC

" 30 0N 40 I=1.,NUTC
IF(CAYS.LTUTCT(1+13) GO TO 45

ac CONTIANUE
*f=kUTC
48  TDIF=TDIF+UTCDIF(II+UTCRT LI I*{DAYS~-UTCT{ )}
€ $ET DIRECTION OF CORFECTICN '
S0  IF(I1.EN.J1)TDIF==TDIF
RETURN
END

TDIF
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'.

-.L‘

TDIF
- ¥DIF

TRIF
TRIF
INILF

. TDIF
TTRIF
CATRILF

TDIF

- TDIF

TOIF

TRt

TDIF
TOIF

- YpIE

TOIF
TDIF
TDIF

- . TOIF

TOLF
TDIF
TDIF
T0LF
TOIF
TDIF
TDIF

1R
AL
17
171
172
172

T4
irs
1T
1?77
17"R
$ra
180

181 -

182
1p2
124
165
184
187
1a2
189
to¢
10t
107
1032



TIDAL
" Page 1 of 2
-~ ‘October 1972

A'V

i TIDAL |
- DESCRIPTION

TIDAL evaluates the acceleration on a satellite
caused by the Earth tidal bulge resulting from Lunar
- and Solar gravitational effects on the Eartn.

"--g.0-532."



PAME

FURPOSE

" CAULING SEQUENCE

SYMBOL TYPE
DX op
(3]

- SURROUT INES useo
COMMON BLOCKS
INPUT FILES
| cutPuT FILES

. *REFERENCES

TICAL

1iUAL

Page 2 of 2

TO COMPUTE ACCELERATION JUE T2 SNLID EARTH TIDAL

BULGES CAUSED €Y LUNAR AND SOLAI GRAVITATI ONAL
EFFECTS ON EANTTH. USES OWLY K2 IN SPHERICAL

. HARMONIC EXPANSION

CALL TICAL(DX}
DESCRIP TION S

INPUT & DUTPUT -

~

SATELLITE ACCILERATION VECTCR

NONE 7 :

: 1
CEPHEM INITBK INTBLK MOONGR ) XYz

NOKE
NOKE

*GEQDYHN SYSTEMS DESCRIPTION!

 VOLUME 1 = GEODYN DOCUMENTATION ) -

L SURRQUTINE TICAL (DX)

- —IMPLICIT REAL*A
"LOGICAL NOTI1ST

(A=H.:(~2)

DIVELE PIECISION X2, K3, AMANDA .
. ~DIMENSION CONSTI2)+A4CCELL{3).DX(3). .
COMMONACTPRENAUVAIDY( ZL 1. EQ(BAA)

o COMMAN/ INETEK/ 1G1L56 2 NOT 15T

COHNDN/IMT“LKITHCDTS(1!.GM-AE-AESO{Q)oQATlOM(53l-KzoKBcLAHBDA.

. TOREFT

e EORMPINA HADONGRZCOXIV G Yo RHOM( 2, ) RHOASO{ 1 2}
COMMON/ XY Z/XYZ (6 )eRsRE0 W ISATHIFORCE( D)
IF(NOT1IST)} GO YO 10

DO S I=1l.2

© 6§ CONST(1}<K2xAC+RAT [OM(1)%0. SN0

NOTIST=
K=¢

+TAUE «
1o

- . 0D 100 I1=1.844

K=K +]
pe=CRAXUYIKI/R
APA=1,002-
DD 20 1=1,3"°
J=T1+1I-1

15.000*00n e 2

Ao ] ACCEL(ll—Dp*B-OD’ﬁUVBOWV(J)*HDJt!YZ(I)IR

J1=31+1

-RATIPd-(Aﬁlﬂ!*‘4/UVBUEY(J1)‘*3

oD 1002 [=1.3

D00 DXL =00{ T J4ACCEL( T)* CONST(KI&#RATIDS

PETURN
END

_Octobqr 1672

TIDA
. “TIOA
“TIDA
TIOA

L -TIDA
“TINA.
—— XIDA

TIDA
TINA

¥ TDA

TINA
. TIDA
TINA
TIDA
TTIOA
TiDA
‘YIDnA
TIDA
TIDA

TIDA

T10A
TInA
TINA
TINA
~TINA
TiNA
TIiNA
. TINna
- TICA

R ETRY L)
buM-‘-)O

A b
* o

W
~

an



MNAME
ENTRY PCINT
TRUEP

- TRUEP

" TRUEP

_;_"_Page 1 of 2

_October 19872

..

+

TRUEP
PURPOSE .

INIT IAL I7AYINN

TA ROTATE TRACKING STATIAN COIRDINATES TD ACCOUNT:

FOR POL 40 WANDER ING

CALLING SEOQUFNCE CALL TRUEPI(STAXYZ)

'SYMRCL TYPE

STAXYZ Do
£€3.1) -

CALLING SSAJENCE CALL TRUEP{DAY,ISTA)

sSYMBCL TYPE

.- DAY op

TISTA 4

. BUBROUT INES USED

COMMON BLOCKS
ENPUT FILES
~ EUTPUT FILES

REFERENCES

DESCRIPTION

-~

INPUT = TRACKING STATIOM CARTESIAN CTORDINATES

) . i .

DESCRIPTICON-

CINPUT = DRSEQVATION TIME IN DAYS FROYM JAN 0.0 OF
THE REFERENCE YEAR FOI THE ARC

-y

NAUT ~ STATIOCN INDEX

NONE

NOME

LA

*GCEODYN SYSTFMS DESCRIPTIONS S

'”T““"fVULUME'j — GFEOCYN DOCUMENTATION

SURRQUT INF TRUEDI{STAXYTZ)

-

© o IMPLICIT RFALEA (A=H, (=2) L P
. DOUBLE PRECTISION MATRX(3,3) :
DIMENSION STAXYZ(3.11)

COVFCN/TRUPCL/TRUS (1)

CATA YATPX/1eD0022%03.0Cs 100 43¢0 .00 100/

RCTURN

ENTRY TRUEP{TAY.1S5TA}

€ COMPUTT POLE COOSDINATES
CALL POLL (X.Y.DAY}
ROTATICHK MAT21X

MATRX(13)
MATRX (241
MATRX (2,3}
MATAX(3.1)
MATRXtY,2)

o

-X

K=Y -

Y -
x .

-

i s v e a4

8.0-534

YRUF
TRUF
TRUE
TPUF
TRUF

" TRUE
. T
TRUS -
TFPUF

TRUF
TRUE
TRUF
TEUT

. TRUF

T RUFE

" rouF

ag
a1
a2
az
aa

45

4 &
&7
an
40
il o
€1
&3
L
Sa
[ 3



TRUEP '
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" € ROTATE CODRDINATES o D TRUE S&
. . DO 1CY I=1,.,23 ) s . . RIS oo Lo . 7 TRUE =7
TRUE(I) = 0.C0 ' ‘ . : S . - YPUE &R
00 109 J=1.3 ; ’ S . TRUF %9 .
TRUE(I)=TRUE(I)+MATR X(I,J)}*STAXYZ({J,[STA) . ’ . TRUE &0
100 CONTIRUS ‘ . - ‘ . . T TRUE #1
RETURN L Do s L e LT i TRUE £49
END ' . L R R .o TPUF 62

-
LY -
. 3
- L] P
- R a
s
- -
- —
-
- ] -
.
-
-
-~ _
-’ -
¥ . .
. . .
.
.
.

LI

.

-
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'TWOSTA :
Papge 1 of 7
. October 1972

*

B el L TWOSTA
- DESCRIPTION

Subroutine TWOSTA computes the residuals and ﬁértial
derivatives for observations involving two tracking stations.
. Subroutine UPDOWN is used by TWOSTA to compute up- and down-
~ 1link signal transit times necessary in the computation of
" . precise transmission and transponder relay times. The
- partial derivatives and calculated measurements are sums

"and/or differences of equivalent range and range rate
'qﬁantities computed by subroutine PREDCT. '

The observation types by ﬁrogram index are:

v 27} VLBI time dalay, Tg
28) VLBI fringe rate, VE
29) Two-way average range rate, éZ’ and -

~30) Three-way average range rate, py. )

8.0-536



 NAME
" CENTRY PCINT
"YWDST}

. TWOSTA

" CALLING SENUENCE
© SYMBOL TYPE

Y. PuPXO Do h
INPARM. 1)

NDARM t

CALLING S5EQJENCE
. SYMBOL TYPRE

. -ISTA I

QAYD oo

RESID Do
CATASW L

SUBROUT INES USED

.

COMMION BLOCKS
INPUT FILES

L QUTPUT FILES

SUPROUT INF TWOST 1{PMP X2 (NDAR M)
IMPLICLIY REAL*d {A=H,(-2)

v. LOGICAL®] VHFCHN.PPLPRT,SAVEDD
LOGSICAL DATAGW L GIC ’
INTEGSL R MTYO L, RACAS ,ORETYR I SN, ISAT

INTESER PICMO

T DIMENSLIIN PMPXC(NDARM .1 ). RFNAXL 2}

INCUT — MEASURESV

. VOLUME §t -~ GEODCYN DOCUMENTATION

TWOSTA

'”‘Page 2 of 7
OCFObEL 1972

TWOSTA

PURPOSE

INITIAL 17 AT ION

TO COMPUTE MFASUREMFNTS £ PARTIALS FOR VLBL £
AVERAGE SANGT RATE DATA

CALL TWOST!(PUPXO.NPARM) e Y

DESCRIPTION

£

QUTPUT « MFASURE™ENT PARTIALS WITH RESPECT TO
EPOCH PARAMETERS
. - . U
INPUT — MAXIMUM NUMBER OF PARAMITERS PER
MEASUSEMENT

CALL TWOSTA(ISTA.DAYZ,RESIN,HATASW)

DESCRIPTION

- INFUT = STATION INDEX

EMNT TI¥E [N DAYS FOOM JAMN .0 °OF
TS ROIoaConT woan
vl Ao oRClWC Yo aR

SINPYT - UMEASUREMENT PESINDUAL iO-Cl

«TRPUE. WHEN POSITION OF SATSLLITE WANTED

INBUT -
- - +FALSE:s WHEMN MEASURFEMINT DAPTIALS WANTED

GRHIIAN UPDOWN ORAILIT oasHnY PROCES

PREDCT : .- .

CONSTS corel . CUVECT PREQLK ,

NONE - .

NONE Co e e e

*GEODYN SYSTFMS BESCRIPTION®

R, £ s
o T Ywnsg
T™RS

T Twns

- Twns

LTS,

TwWNS

T8L0-537

aa
%0

Ril}

"2
L 4
4



THOSTA
. Page 3 of 7
« October 1972

REAL CID4N1ULD2D.021, RENNX o o . . Ywns  S6

CCOMMON/CINSTS/LR T, OTWCD 1, 0P AD, CRSFC ‘ ' s 'rwns 87
COMMON/CTRDLZT sW U THETGAPERIT{ 2}, A0HT( 2}, Dno(¢) Tw(s FA
cowv:uzcuvzcrzuanrcz.ca.xv?(-.2).nxvz¢3.=1.nrnvt3.=l.ntzi. Twns 5o
. RSO 2) . XY50(2) _TWOS £
COMMCN/PREALK/ CAYS AT, 45, DAY!.SIG.D‘D.DEU.DID.OIU-ISN.MTYD=| TWGS , F1
e MMEAS I SAT+PRETYP & ISN2 W WHFL HN . PREPRO RECND : TWOS  £2
DATA C/2.9973525D3s o TWOS A3
EGUIVALENCE (OSTAI DAY ). (NSTA2,D20)+(FREQ,DID} o TWOS  £4
. EBUIVALENCE (RFNCX(1) REFRAC) - S T o Twns &S
c lNiTIAL!ZE ’ . : S : .. TW0S 65
NPA=NPARM =3 ' S , . S THOS £7
KP&=NPARM=& . ' S - L. D Twns 6.
RETURN v ‘ R o S TWNS fa
ENTRY TA4OSTA(ISTA, DAY 2. PESTD.DATASW) A o TwOS 7O
IF(.NOT.DATASW)Y . GO TO 103 o . L. . Twns  TY
C OBTAIN EPHIVERIS . ‘ . S TwWas 7?2
CALL PREDCTUISTADAY2RESID.PESID2,DATASW) o Twas 73
RETURN . _ , TWaS 7a
€ SET SWITCHES ) ; S Twns 75
- 1C0 IF(+NOT.PREPRO) PRETYP=0 ' : ‘ , ' TWNS  7&
1 . IPRE1=PRETYPR/10 T Twos 77
 IPRE2:=PQETYP-IPREI*10 .o . - Twos 785
SAVEPP=OREPRC : R to Twos 74
ISTA2=15N2 ' - : _ ‘ TWNS PO
KTYPE=MTYPE-Z6 _ - _ Tw0s 81
F=1 U0y - ) S TS  #y
VIF(PREPIUN GO TO (205,20C+300+ 300),KTYRE : o TWNS A3
GO TN taso.zec.aco.aoc).mrvpe ‘ o _ ) TWOS B3
€ VLRI DATA - o : Twns  as
200 F=r5TA2 ' : T , T TWDS  Ae
205 IFCIPREL.LE.D) GO TO 240 : L . . twns  p7
DST Al=DAYZ _ e . . Twas aA
€ COMPUTE VLSI TRANSIT TIMES ' T T Twns Ag
" CALL UPDUHN(DAYZ-DSTA1.DSTA2.1oODC-ISTA ISTAZ, ISAT..FALSE: +RCOR, TwNS 9@
. FFNDX ) _ B T™"NS o1
2540 PREFRN=IPREZ.GT.O : L - " Twos g7
e = I E LG NOT WP REPRQ) GO TO 250 - . TWOS o3
'€ APPLY PEFRACTICN CORPECTION TO OBSERVATION o e TwWOS oa
. PRFTY D= TORE2 . . L L o - ' TwDS as
0BS AVE=085 ST A e T e Twps QA
CBE=9.053 : o e T . £77: U S
. REFRAC=FREQ : S L Y Twns ew
. - FREQ=AFNDX (2) . T . Lo Twns  ga
" ISAVEZMTYOE . D sl Yuns 169
MTYPE=KTYSE+] S T T Ywns ey
CALL GR3IT{Cav2) e e T s rwog te2
THE TG=GIHAAN{DST A2, [STAZ) : o S L Tens tea
CALL PFOCESLISTAZ, DSTA2.THETG) P TR TEOS 104
. 09% =-CAs 2 ) o ) .H“-"_ - ' T T'Os T8
* FREQ=RENDX (1) ' ST T T L rens 16
THETA=GI4P ANIDSTALL ISTA) _ : S - E Twas 107
PREPRO=SAVIEP .« : - TWOS 108
CALL PPNCKESEISTAOSTALsTHETG) : . N . R TWOS Yno
QRS =OBRSAVE+FeOQBS/C : _ o . TWns 1314
" MTYPE=[SAVE : o A AT CTeNS 14

8. 0 538



2590

€ CBTAIN CRRTIT

- 260

FREQ=F

CALL CRAIY(TAY2) s .
JIYPI=KTYPE+1 e e
F=FREQ ‘ ST

IFIKTYPF,EQ.]l) F=1.000

S InUSTA

Page 4 of 7

L

. October 1972

Twns 12

T TWOS 113

TWOS tla

T Te0S 115,

'€ CALCULATE RIGHT ASCENSION NF GREFNWICH AND AQUANTITLES NECESSARY TO
- € COMPUTE PARTTALS FCR SECOND STATTON

THETG=GRHRAN{DSTAZ, IS5 TA2)
T=CAYAN{RENV {3, [SATI/CSAST(] SN0~ RcNV(J;ISATI**Z)’/DﬂAD

€ COVPUTE PAFTIALS FCR SECOND STATION

. BUMPXY (NDAIM~T

273

€ CALCULATE

CALL PREDCT(ISTACZ. DAY Z+FESINWRESIDZNATASWY
¢ IVEIRSDOTL{ITYPE, [STA2:P ) &xF /C
0ORASC==RESID

DO 270 1=1.NPARM

PMPXOLI +2)==FMDPXN( 1,1}

8
THETG=GRHRAN{DSTAL . IS TA) :

< CDHDUTC PARTTALS FOR FIRST STATION

CALL PREDCTUISTALDAY2 ,2ESINRISINZDATASY)
PMPXQ(NUAHM—&.1!=QBSDCT(JTYPE.{STA.Plt=/C
ORS C=0A3C+RCSID :
DO 280 I=1.NPH

280 PMPXO(I+1)=PVOXQ (141 ) 4PMPXD{ 1, 2)
OO0 290 TI=1,3
292 PHEXI(NDA+[4+3, 1 1=OMDXCINDE+T,2)
PMPXNIHNDARM=7,13=1 .10
RES ID=0%5~- DHSC )
RETURN : : o
C AVERAGE RANGE RATE LATA
~-300 RCOR=0.CDC )
IFLIPRELLLELOY GO T 4CC
REFRAC={,.,0C0
- - IFCIPRE2.LE.Q) GO TD 23s¢
- € SET REFRACTI?DN IMDICES FOR TRANSMITTFER £ RFCEIVER
T . REFRAC=FYCQ .
EF(RFMDX{1)sLE.D) RFRNNX(1)=3I28,8
IF(RFNDX(2)eLE.C .} RFNNX{ 21=328,€
L _RFNDX(1)I=RFNCX(11#0.34a323350-2
RFNDX (2 )=AFNSX{2)%¥0.84323360-2
A5G CAYR=CAY]

TPREPRO=[OREZ.GT oC

S € COMPUTE TRANSIT TIMES FOR START COF COUNTING

LOGIC=PPEDPRD

INTEQVAL

RFIAHT ASCEANS ION OF GPEENWICH AND OUANTITIES N=c_ssanv O
T € COMBUTFE PARTIALS FOR FIRST STATION

. Twos

+ «CALL Uponwntoavx.onvn.CAvT.-l..Do.xsra.tqfaa.lSAT.LDGIc rCOR,
‘e -RFNDX)’ . . L 7
DIN=0AYR-CAY1 L E T AU

. DIU=DAY1-DAYY : T ’ : - ’
- DAY R=DAY2 : e

€ COntuTh

CAYZ=DAYO=-DID
RCTRA==1C0N*

THAMSIT TIMES FOR END NF CAUNTIMG [NMTFRVAL -

CaLL uﬂWOJN(CAYB.DAYQ.CAYT.—I-:n?-IQTA-!STA?.IQAT-LOG!C;”CHQ.

EFNDX) ST -
P2D=DAYR-DAY2

_.8.0-539 __

" TwOSs

©TWOS

TwWOS 116
TWNS 117
TwOS 118
TWNS 119
Te0RE120
TwNs 121
TENS 127
Twns 123
TWOS 124
125
TeNe 124
TWOS 127
TWNS 1280
TWOS 129
TWOs 30
TeNS 31
TWAS 132
TwDSs 1323
TWOS 13a
TwOs tac
YWNs Y35
1317
TwOs t1aR
Twis +7aQ
TWNS 140
TwWNS tan
TWOS 142
TWOS 14

CTYW0S 14a

THOS 'as
TWNS 1eg
TWOS 147>
TWOS 1er
rtac

TwWos 189

S TIwW0S 181

TWOS 152
TwWOS 153
TwWOS 154
TwNs 1655
TwOS 154
TwnDS 157
TwDhE 158

- TWNSs 1=a °
-TWAR 147

TWOS 16
TWNS 162

WOt &2

TWRAS 1£,
TWOS 165
TWAS 144

YWAS 167
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Y D2USCAY2-DAYT S e e T T reps 16A
400 DAYR=DAY! +C1D , PR : . Twos 19
OAYT=DAY] -D1U o G e e e e it s TWDS 170

CALL ORAIT(CAYL) ST ‘ . S TWOS 172
THETG=GTHR ANCDAYT, 15T 22} ‘ ' ' T TwWns YT

T=DAT ANIRENVI3 . [SATI/CSORY(1.0D0- P=Nv{3.ISATl*¢2lI/nRAD o Twne 173
NBSC=+~R{ISAT) . _ i CLLTWOS, 178

€ COMPUTE UPLINK RANGE & PART [ALS AT START : T R Twok 175
CALL PPNCT(ISTA2 DAY 1 PESID.RESIDZ.NATASH) _ a TWOS 175

PUMPX) (NPAR-H, 1)=0RSDGT (2, ISTAZLP) S - Twns 177

DB 410 1=1,NF& o LT s e T Tens 1R
410 PMPXI(1,2)=-EMPXO(141) A T . TWOS 173
‘ DO 420 I=1,.3 ' ' S S TRPS 100

. FMPXD{I+NP5,42)=0.000 S ‘ : T TenS 191
420 PMOXO (14H23,2)==PUPXO ({+NP6 1) N s Twns thaz
THETG=GRMRAN(DAYR, I5T 8) . T - - Ywrs 183

O3S C=NRSC-R{ IS AT) 4 M : ) .. TWROS YFRa

€ COMPUTE DCWM.INK RANGE & PARTIALS AT START ’ S TWNS tRS
. CALL PPrCCTUISTAIDAY L JRESIDWRESINZ.DATASYW) : S . IWNS IRA
PUPXC {NDARM=0, 1) =0RSOCT(2, ISTA+P) . . : TWOS 17

DO 430 I=1.NP3 . ' - . TWOS 1RA
430'nunxo(!.a)—oppr(l.2iﬁpunx0(:.1) = - . _ THOS 1P
& CALL ORSIT({LaY2) ‘ - - TWOS 199
: DAYT=DAY? -D2U | . , T Twns 10}
_-DAYR=DAYZ+C20 , . ' TWOS 137
THETG=GIHRAN{DAY T, IST AZ) 4 ' : TWES 167
NRSC=NRIC LN 1S AT) ' ' - Twne tca

€ IOMOUTT 0L INY NAMIS £ PARTIMOE AT Eun : Yvne voc
CALL PREDCT(ISTAZI DAY 2. RESIN RESIN2.DATASW) o : ' TWOS 1a¢
PNPXI{NIARM=F, 1)=0BSDCT(2,I5TA2,P) Ca I TWOS 1¢7

~ —=DO 44D T=1.NPH : : e . Twos 198
A80 PMPXI(1421=PWPXO(T,2) +BNOXO(1, 1) _ - - TW0S 106
0N 450 [=1.3 ' ‘ | ' - THOS 200

- — %50 pupxozr¢qn3.z:_pppvox1+Np3.21+pmpxctx+wp6.1) , _ = TWwns 201
THETG=GRUI AN(DAYR, IST A) - ‘ - TWOS 202
0BSC=035C+R{ ISAT) - L e TwW0S zZO7

- '€ COMPUTE DOG¥NLINK RANGE E PARTIALS AT END . N Twns 2ra
CALL PRFNDCT(ISTA.DAY2 ,RESIN,FESID2.,DATAS W) : . T - Tens pea

e PMBXO {NIAQU=A, 1) =0BSDOTL 2, [STA,P) S T L Twos per

_ DD 460 I=1.NP3 L S «YWOS 207
460 PMPXO(1,2)1=P¥PXC(I 2} 40MPX0{ a1} a .. . . Twns oca
—--OELTAT= (DAY¢+DED-DAY1—UID)*1?.2P04 o T s Tens sco

. DTINV=1.JD0/CELTAT e LT T TS ye
. 7 L IFIPREPRD) OES=0PS+RCCIFDTINY ‘ ' o, v T Twes Ay
e PRCPIN=,F ALSE, T S . 171 LA
€ CALCULATE PES[0UAL B T T Twos Py
RES IN=035-0BSC+OTINY oo T e I e T  twns a1a

DN 470 I=1.NDARM R o TR T ywas pys

AT0 PYDXI{I 1 1=COFPXO(I 2 }*2TINV R R TWNS =14
PMPXJ {NDARM=7,1)=1.0D0 R e LT L Twns w17
SF(MTYPZ,FQ.20) FETUPA ‘ Co- 1ot tTwas 71

PMPXI (N7 41+ 1 JSPMP XD (NP6 41,1 )4PURXS(ND To 1,1 ) : o O IwWns e

T OPUEXOINTL 2, 1P UIXSUNTEAD, ] J4DMBXIINO L+, 1) ' . ' S TwWnS 234

—e - PMRKLINOA # 3, 1)SPAD G (NIA+ 3, ] JEOMOXC(ND 24 34 1) . © . Tuns 274
pMDXG(ND!\.ﬂH-Gc1}:9‘40)(0(!\'91\5:‘\4-—5,[)Q-DMDx‘)(NDAQq_@.l, : : - TWNE ~3>

PUBXD (NPARM=E,1)1=32.000 . - o TWOS 229
PUPXO(NN3+1,1)=0.30D A L ST e TWnS Poa

" PMPXIINPI+2,11=0,300 S Lo s T Twos 23
oy CPMPXO(NTI+3,1}=0.000 . : R S N . THNS 7re
S 2%y RETURN . o B e o SR 3NN oy
-7 enp o o O I T ' TWNS Dpaa

Q A_ran
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. NAME
PURPOSE
CALL ING SEQUEMCE

SYMPEIL

TYPE
bA?O‘ . 2P
MINDEX 1
" ARCND I
‘ ourgn' 1
%umsnoq no
(2.1)

SUBRDUT INES USED .

;““COMMDM BLOCKS

CUTPUT FILES

SUPRDUTINE Tvponsfonvo.nruoax.ARCNU.QUTEﬁ.nus=QS) Tvon
IMPLICIT PSAL*8 (A-H.[C-2) _ } TYen
LOGICAL DRAGSHW .ORATSW HYPER : T TYPO
INTEGER ADDR.OUTP, DAT P, ARCNG, QUTER . ' : - TYOD

REAL RMSTOT,TYORMS ,ASUA © TYRQ

, . DOUILE P2ECISION LHAT o%SAT TYPO
. © DIMENSION LHAT(2),0L(2),0T(2.2930n5{2,1} CoTYen
© COMFONZACARAM/ INOCAR(Y 1aMSAT, NGRARCIS } C ryen
e COFMINZALOMEC/ ITAMS(14) JATYP AL 4 7) \HYDER SN ‘Tyog
. COMPIN/CELEM/ELEMST(642)s 005 AT A2 ), EC « XNU,RRSTOT  Tvon .
o COMVON/CGECS/ISATION 2 14 IDRFPO( 457} - tyon
COFMON/CANSTS/OL ,TwlP [, NRAD, D88 C Tvon
COVNIN/CIRAL/RANCDT [ 2 1. PERDAT =), orpurte:.anurtzi.vnotza TYPO

_ CGNHJY/CQTINF/MEASNG(‘1)1TYPHMQ(‘Ci-NﬂTYP”(’-,)}.BQUM(!‘S). . TYOQ.

. NIWTO4,LPasT CTYPN

. CONMNVIN/CT IVE/DAT AP 2 ). DSTART, PAYSTR DAY INT(7) IVYH=G TYPRn
COMMIN/ GENIYR/DATE(S) Tvon

L CCMMON/INITEK/ [EDY MO, [EPHM, FﬂSrC.lﬁU“l(3°l.3?HTSw «ISLnGtaCI TveQ
cavﬂJM/thDLk/tHDﬂT(:j).GU.AI-.AFSQ(-.?).ASAI’(2} “SAT("!.VAQ"’»TP!B!. TYyPn

" TYPORB

. 2GEODYN SYSTEMS DESCRIPTION?

TYPORB
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- OMMGINAL PAGE IS POOR__

TO PRINT ARC SUMMARY PAGE - .

CALL TYPIRBIOAYO,MINDEX,4RCMM,OUTER +IMSDNS)

DESCRIPTION
CINPUT ~ TIME OF FIMAL SET 0F PAQTIAL DERIVATIVFS
FOCR DRAG

INFUT — TOTAL NUMBER OF MEASUREMENT BLUS 1

INFUT = ARC NUM3ER

INPRJUT - 