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Stable Platform Evaluation Program and Stimulation Results
By Keiji NrrTA, Koji OTsuBo and Mitsuo OGucHI

The stable platform behavior evaluation program was developed during a special
study regarding the Inertial Guidance System.,

Gyro and accelerometer mathematical models, 4-gimbal cluster mathematical models,
gimbal drive servomotor mathematical models and lead and lag phase network mathe-
matical models were formulated, with platform system synthesis conducted to determine
the numerical value of platform servo-parameters related to stability and torque stiffness.

The platform behavior Evolution program was then derived in conjunction with the
formulated mathematical models mentioned above and the predetermine numerical value
of the servo-parameters.

Computer test runs of the program for the ETS-1 mission trajectory showed the
program to be fully applicable with high accuracy to platform behavior performance
simulation, and to be very useful in synthesizing platform servosystem parameters prior
to development of new hardware.

In the near future, this program will be used as a part of the guidance system accuracy
evaluation program utilized to clarify the difference between the strapdown system and
the platform system.
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#F1 7 7ur 5 a—5KRK

P - A -3 BE

(). MAIN ROUTINE Main rotine T®5 LFEBSIC, RMAP &0
#4H Inter-face £2HT 4

(2) PLAT2 Stable platform Z#H T 58 routine
PHEHCER - B350 TS 5

{3) ZEROC1 HEF— 2 ) YORE
(4) SPRKG1 BERD v YT 2
{5) SPFUN1 BRI+ ETT AL EABREHELZT O30

Tdbo & Dynamics *BEAFERNC RT3

(6) SPFBI Feed back B wy,, ¥3HHET 2
(7) SPFBZ ©sia OREBES
8] TRANSO LFEBERERTVIOMPEDO 5L, TRANSI

RILAEVWIOLRET S
(99 TRANS1 75 F, F', F', F'%3t8+2

0 TRANSS3 75 spTyp , spTy | spTyo , spTyp RU
¥ ¥ . *x
seTyp , spTy, , spTy, ZB1ET B

i1 DATAQ2 BHURA Data 4 routine
i3 ACCP1 Accelerometer Dynamics
13 MULTY1 ~2 b ATEHE routine 1
2 L4 2
3 L 3
4 L 4
{4 PPOOL3 PElER, —FBEE routine
(5 INPR1 Graph routine ~® Interface (BM routine)
6§ QGRAPH3 Graph #F routine

£ *+ Rocket Mission Program OET, BEHE v 25 4
o pTyp 12 T,p EAL, LUTHEEE

This document is provided by JAXA.



ZF—FA T T, b ABERE TR 54t LY a Y RERIEDWT 13

2 AVITIVE FADT—L2T) Y

/SPRK1 Stable Platform ., Runge Kutta area 1

COMMON./SPRK 1 MKODA,DELTA1.SPZ20(50).SP2(50),SPF(50).,Q(50)

{1' MKODA = ¥ parameter ¥, nm

(2) DELA1 = BESKS#EA 4+t  sec
(3 SPZ0 = ¥ERBER
(4) SPZ = JBY parameter fi | (FHAE-BARER ) T L L OWHEL set 355
(5) SPF = BOREE
| Q = FERER (X3 230 THEOH )
{31 MKODA
(1 DELTA1

Gob W N

50

SPZ0 SPZ SPF Q
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BYEBOERE & T OBK

SPz0 SPZ SPF Q
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SPZ & Equivalence 4
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WO 00 N DU R WN = O WO NSO WN

w
o

time :

G

G

365 % (sec)
Gyro detected angle

QGyro detected angular velocity

Gain and phase controled angle

Gain and phase controled anguler velocity

Qutput torque frem servo moter

Gimbal angle

Gimbal angular velocity

Gimbal angular acceleration
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#£3 FaABRlIp—BDTF—-FT ¥
Z/QGYRO1/ (Qyro. parameter area 1

/QYRO2/ Qyro. parameter area 2

COMMON.GYRO1/GWIRA(3).GWORA(3),GWSRA(3).GWDIRA(3).,GWDORA(3),
GWDSRA(3).GAIRA(3),GAORA(3).,GASRA(3),GWFIA(3)

1 2 3
GWIRA @; R4
GWORA @or4
GWSRA WSRA
GWDIRA @i RA
GWDORA] WoRrA
GWDSRA WsRA
GAIRA CHY
GAORA WoRA
GASRA @WspA
GWFIA Wfia

Roll Pitch Yaw
X Y Z

COMMON/GYRO2/GIOA(3).GISA(3).GITA(3),3CD(3),GH(3).GMB(3),
GMTG(3).GMU(3),.GMC(3),GNU(3)

1 2 3
GIOA Toa
QISA Is,
GIIA L4
acp Cp
GH H

GMB Mz
GMTG M.,
aMuU M,
GMC M,
GNU 7

Roll Pitch Yaw

/GYRO3/ Gyro parameter area 3

COMMON/GYRO3/GWDFIA(3) UDGYR3(7)

1. GWDFIA 2. UDGYR3
1
2 ® 4.4 ' Feed back &

FREBEER

N O A W N e
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#4 75y bR—ADROT-21) ¥

/PDATA1./Platform Data area 1

COMMON.PDATA1 /RMC(4),RJ(4).C81(4),C82(4).,CS3(4),.CF1.CF2,CF3,CF4

(2)

(3)

(4)

RMC

roll

pitch

yaw

- oW -

outer pitch

RJ

toll

pitch

yaw

s W oo =

outer pitch

CS1 csz2

W N

Servo motor AT

or1 [ |

Gain and phase control FAEH

_eow Ny -

J

Moment of inertia of platform

CS3

BN e

roll
pitch
yaw

auter pitch
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(o518 )

1

COMMON/SP:JOUT1,JOUT2 ,WDTF .WDTP,CLOCK . TIME.ORDB(3,3).0RDY(3.3),
WOMB (4 ) ,SUVSP(4),DVY(4).DVL(4)
WDTF . WDTP ©IMAIN ROUTINE ToO£#IT3b, S_.P. ROUTINE Tik

DTF. DTP T %,

(#)

JOUT1
JOUT?2

WDTF
WDTP

CLOCK
T IME

ORDB

ORDY

WOMB

PSR NFR

4

dtp (sec)
_ 4i¢p (sec)

BEsxl dip AB sec.
. 4¢, A sec.
1 2 3
1 x
2 i %0627 BOYEB* BRRASFR LA DLIO
3 z
@p ‘;)B as
1 2 3
1 x
2 I %002 BOYDEE® y REARTR LA B30
3
0, o, a,
SUVSP DVY DVI
1 |« 1 x 1 x 1 x
2 y 2 y 2 y 2 y
3 z 3 z 3 z 3 z
4 M 4 M 4 M 4 M
© 5 (BRI 540, 4v, 4V,
* fE C.G.8 M.K.S
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/SP2/ Stable Platform data area 2

COMMON/SP2.Y(4),.DY(4),.DUMI (4).DUM2(4),A(4),DA{(4).DDA(4).

GDD(3.3).G(3).DG(3),DDG(3),
E(3),DE(3).DDE(3).D(4).DD(4).DUM3(3),FH(3)

1 Y
1 roll
2 pitch
Y @ servo motor 1 torque
3 yaw
4 outer pitch
2 DY
1 T
2 D .
Y . servo motor torque DEFHZEILEK
3 y
4 )
3. DUMI
1
2
3 Dummy J 1 /PDATAl/ TE#&H
4
4. DUM2
1
2
Dummy M. X /PDATAl/ TEH
3
4
5 A
1 AR
2 AP
Gimbal angle (FEi&{HE)
3 AY
4 A0
A
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7. DDA

o_oWw N

=W W

i

*4

DAR
DAP
DAY
DAO

DDAR
DDAP
DDAY
DDAO

(o251 )

Gimbal angular velocity (FF{E)

Qimbal angular acceleration (I R{E)

+ RJ <4> — DUMI1<4>,RMC<4> — DUM2<4>,QWFIA<4> — DUM3<4> WZEE L TR

8. GDD

100 DG

11. DDG

QGyro. detected data

1 2
G G
.
¥y
G
x
G
z
5

Qyro. detected angle

Qyro. detected angular velocity

QGyro. detected angular acceleration
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=4 (o058 )
12 E 15. D
1 x
2
3
E
13 DE 16. DD
1 x
2 y
3
E
14. DDE 17. DUM3
1 x
z y
3
E
/SP3/ Stable platform data area 3

COMMON.”SP3/BIASW(3).,UDSP3(7)

1. BIASW
1
t
2 Sowgdt
3
2. UDSP3
1
2
3
4 K FHIR
5
6
7

s W N

W N

Dummy mﬁAﬁ/GYROI/
TEH
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x5 EEEBROROT-—s2x VY

TRANS6. Stabie Platform Transformation Matrix Area 6
FI{E

COMMON./TRANS6 /SPTYP(3,3),SPTYR(3,3).SPTYO(3,3)

slyp 1 2 3
1 oo cosA, —sind, 0
2 T,p = | sind, cos4, 0
3 0 0 1
splyr 1 2 3
1 cosAp 0 sindp
theo tAeo theo theo
2 Tyf = Ty]’ . Tpr = Typ . 0 1 0
3 -sind, 0 cosAp
sTyo 1 2 3
1 1 0 0
theo theo theo theo
2 Tyo = T_yr * Tfp = Tyf . 0 COSA,, ~Si]’lA.,
3 0 sind, cosA,
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®5 (o8 )

/TRANS 7/ Stable Platform Transformation Matrix Area 7
HRE

COMMONTRANS7/SPTIN(3.3),SPTIB(3.,3).8PTYB(3.,3),SPTYI(3,3),SPTNB(3,3)

SPTLN 1 pA 3
1
2 fix matrix | Tiy=( Tagp)e I TRET B
3
seTip 1 2 3
1 Vary matrix
z @ = ;pwp THAWT, TiB=TiB‘Q PHCHRI VB L,
1 0 0
3 (TL )a = 0 1 0
B (0 0 l)
spTys 1 2 3 vary matrix  theoretical A, A, A, AoERBNT
1 CA, -SA, 0] [CA, 0 SAJ1 0 07 [c4, 0 SAg
2 T,p=|S4, €A, 00| 0 1 o |loca, -S4 ]o 1 o
3 0 0 1] [-S4, 0 CA|0 SA, CA,| -84, 0 C4,
spTy: 1 2 3
1 vary matrix
2 ~ -
3 spTyi = spTyp - spTip WTEHT 5o
spTns 1 2 3
1 vary matrix
2 ~ -
spTvg = spTni * spTip = spTin+ splip WTEET 2,
3
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+®5 (oo2)

transformation matrix area 8

(observed matrix)

COMMONTRANS8F(3,3),H(3,3),DH(3.3).DDH(3.,3),

DH
DDH
TYB
1
2
3

TYB(3,3),TIY(3.3),TIB(3.3),TNB(3,3)

<mELTTD

Gimbal

FZh b Platform BZ~OFRITT

F—]

platform %25 Gimbal JZ~OZEHRITF

observed gimbal

angle A, A, A, Ay TFANT

- - —
CA, -S4, 0] [CA, 0 S4,][1 0 07[Cdy 0 SAp

T,p=|S4, CA, 0|[0 10

0 CA, -S4, 0 1 0

0 0 1]|-S4, 0CAyl[0 SA, CA||-S4, 0 CA4,
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TIY

TIB

TNB

Mz F
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(oD% )
1 0
suppose T,-y= 0 1
0O 0 1
obs obs obs
T,’ = T,'yz T,B
obs theo, obs
Tvg= Tvi TiB

Tvg = spTin-Tip C TEET A
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/TRANS 9/

COMMON~/TRANS 9/SPTYPD(3.3),SPTYRD(3.3),

spTyp

Stable
iR

%S (058 )

platform

SPTYOD(3,3).UDTRA9(23)

sP Tyr

UDTRAS

NN

w

W M-t e

PR

-sinAy '/iy
. theo .
Tyr = | cosd, ~Ay
0
cos Ap
« theo o theo
Tyr =Tyr 0
sinAp
1 0
. theo . theo
o = Ty |0 cosd,
0 sinA,
FKEEFR

transformation matrix area 9

-cos A, -Ay 0
*sinAy 'Ay 0
0 0

sindp
tAeo
0 + Tyr
cosAp
0 0
theo
-sind, [+ T,
cosA,

25

‘SinApA.p 0 cosApA.p

0 0

COSApA.p 0 - Sin.Ap/&p

0 0

0 —sinA,A', ~cosA,A.f
0 cosA, A, —sinA,A.,
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OBRDT— ALY ¥

76 PPOOL3
[ E&E

1
B 2
Qutput from 3
rocket 4
dynamics 1
(B-coordinate | @p 2
system) 3
4
1
as 2
3
4
1
wy 2
Qutput from 3
rocket 4
dynamics 1
(platfrom- (;!y 2
coordinate 3
system) 4
1
a, 2
3
4
1
G 2
Gyro 3
detected 4
date 1
(ptatform- G 2
coordinate 3
system) 4
1
G 2
3
4

> > D> D> D> D> DD

> > D> D> D> DD

o >D>D>D>D>D>D>D> DD

sec

dec / sec
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QGyro detected
data
expressed in
gimbal
coordinate

system

F NI N -

SOW py =

Gain and
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output
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SW N

Servomotor
dynamics

ontput

AW NN R W N
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Error
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Matrix Tiy
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A
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1
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platform 1
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MAIN local area KW1(5).KW2(5) .KW3(5).KW4(5),
START KW5(5).JW1(15) , JW2 (15) , JW3 (15) .

JW4 (15) \WMA(3.3)

1
CALL CLOCKM(LL1) | PG BERaERRY
READ 3 CARDS READ( ) KW1,JW1 ,KW2,JW2,KW3,6JN3
AS COMMENT FORMAT (5A4.15A4)

READ( ) KW4 ,KWS5S
FORMAT (5A4 ., A4,A1)
DATA GENERATOR 357 READ( ) HTIME
HALT TIME J&r FORMAT (20X,F10.,0)

READ 2 CARDS

NAMES = KW5(1)

L

CALL DATE(JW4)

CALL CLOCKM(JW5)

W1 = DFLOAT (JWS5 ) 71000.0D0

DO LOOP FOR J=1 to2

WRITE( ) KW1,JW1 . KW2,JW2 KW3,JW3,
JW4 ,W1,KW4 KW5, HT IME
FORMAT (1H1l zzzzzzy
PRINT COMMENTS /31X, STABLE PLATFORM SYSTEM
EVALUATION PROGRAM ,
~31X,20A4/731X,20A4/731X,20A4,

~31X,YDATE OF SIMULATION :Y¥
,2A4 ,1H/.F93/
/731X,7A4,

/31X, YSIMULATION HALT TIME isY
,F103,4H SEC.)

It

CLOCK 0.0D0

[
o

JAM1

[E{ij

B 10 Main Routine D7 r—[F
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PLAT2 DETAILED FLOWCHART JFLOW1 )85

SUBROUTINE PLAT2(JFLOW,NAMES) 2 BELE
IRTHOE

local area DELTB(3).SPR0O(4)
WM1 (3,3) \WM2(3.3) ,WW1 (3)

iS.l )
INITIAL SETTING PHASE or CLOSE PHASE

NO
USUAL PROCEDURE
| KAI = 0
NO
YES
1ST USUAL PHASE
CALL TRANSO TRANSO0 (NAMES , A)
CALL TRANSI1 TRANS1 (A.DA.DDA,F,H.DH. DDH)
CALL QUA?2 QUA2(1,1,0,0,SPRO DELTB.SPTIB)
CALL ACCP1 ACCP1(1,DTF.ORDY,DVY)
CALL INVES4 INVES4 (0. (0.0D0))
USUAL PHASE
| ka1 = Ka1 +1 |
CALL MULTY3 MULTY3 (1,ORDY.SPTYB.ORDB) : Ury = T5-Opos
CALL ACCP1 ACCP1(2,DTF,ORDY,DVY)
CALL MULTY?2 MULTY2(1.DVI.TIY.DVY) AV, =T,,-4V,

L Wi — 00D0 ] C.G.S to MK.S

DO LOOP FOR J=1,3
W2 = 001D0+*DVI{J)
DVI({J)=W2

W1 = W2+W2+W1

DVI(4) = DSQRT(Wi)

DEBLOCK GYRO INPUT DATA

DO LOOP FOR J=1 to 3
GWIRA(J) = ORDY(J.1) O ra ORDY
GWDIRA(J )= 2) @ ;g4

[Zii]

11 PLAT2 routine ®7e—8 (1)
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QWSRA (1) = ORDY(2.1) @ sp4
(2) = (3,1)

GWDORA (1 )= —ORDY(3,2) @oRr4
(3)= - (1.2)

COUNT = 00DO

D RUNGE KUTTA GILL ROUTINE

CALL SPRKG1(2)
COMPUTE FH TO CHECK MATRIX F
CAR = DCOS(AR)
CAP = (AP)
CAY = (AY)
CAO0 = (AO)
SAR = DSIN(AR)
SAP = (AP)
SAY = (AY)
SAQ0 = (AO)
W02 = WOMB(2)
W03 = CAO*WOMB(3)—SAO+*WOMB(1)
WR3 = SAR*WO2+CAR*WO3
FH(1)= CAY+*SAP*WR3 cos A, -sind, w3
(2)= SAY+*SAP=*WR3 FH [sinA,-sinAP-w,z]
(3)= 00DO

COMPUTE THEORETICAL T2 AND T\Z

DO LOOP FOR J=1to 3
DELTB(J) = —ORDB(J.1)*DTP 40Q0p

CALL QUA2 QUA2(2.1,0.,0,8PRO.DELTB,SPTIB): p,,, « 404

CALL DCM3 DCM3 (SPRO,SPTIB)

CALL MULTY3 MULTY3(2.SPTNB,SPTIN.SPTIB):T,%:?ﬁ,v’giT,-E

(Ezj

B 11(2) (o5%)
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COMPUTATION TRANSFORMATION MATRIX T3’ T3 Tas' T

WM1(1,1) = CAY+CAP
(2,1) = SAY*CAP
(3,1) = —SAP
(1.,2) =8AY
(2.2) = CAY
(3,2) = 0.0DO
(1,3) = CAY*SAP
(2.3) = SAY*SAP
(3,3) = CAP

WM2(1,1) = CAO
(2,1) = SAO=*SAR

(3.1) =—SAO0+CAR
(1,2) = 0.0DO

(2,2) = CAR
(3,2) SAR
(1,3) = SAO

(2,3) =—CAO*SAR
(3,3) = CAO*CAR

Ii

CALL  MULTY3 MULTY3(1.TYB.WMI ,WM2) T,
(1.TIB.TIY.TYB) T

(2.TNB,SPTIN,TIB) Ty

DO LOOP FOR JiI=1to 3
DO LOOP FOR J2=1 to 3

N w = 0opo
DO LOOP FOR K=1 to 3
W = SPTIB(J1.K)*TYB(J2.K)+W ot
iy

TIY(J1,J2) = W

COMPUTATION OF BIAS

DO LOOP FOR K=1to 3
BIASW(K) = —ORDB(K.1)*DTP+BIASW(K)

NO
CALL PPOOL3(2)

4.1
B 11(3) (oo081)
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o
o
c
Z
3
l

COUNT + DTP

w = COUNT + 10D-8

w < DTF — izz )
YES RUNGE KUTTA GILL ROUTINE

CALL PPOOL4 (2)

|5.2|
EXIT

B 11(3) (o1 )
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INITIAL SETTING PHASE

FMEFEBEFMRFEES 105

52
<o - g

YES

TIME = 00Do0
KA1 = 0

CALL ZEROC!
CALL SPRKGI (1)
CALL PPOOL3(1)
CALL PPOOL4(1)

<o -

YES

CALL PPOOL3(3)
CALL PPOOL4(3)

|

-

NOP

( EXIT )

B 11(4) (238)
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‘ZEROC 1’

SUBROUTINE

J1 = 30
J2 = 30
J3 = 10
J4 = 38
J5 = 69
Js1 = 10
J6 = 27
J7 = 45
J8 = 72
J9 = 50
J10 10
DO LOOP FOR K=1 todl
R1(K) = 00DO
DO LOOP FOR K=11to0J2
R2(K) = 00DO
DO LOOP FOR K=11t0oJ3
R3(K) = 00DO
DO LOOP FOR K=1 toJ14
R4 (K) = 00DO0
DO LOOP FOR K=1 tod5
R5(K) = 0.0DO
DO LOOP FOR K=1 toJ51
R51(K) = 0.0DO
DO LOOP FOR K=1 tod6
R6 (K) = 0.0DO
DO LOOP FOR K=1 toJ7
R7(K) = 00DO
DO LOOP FOR K=1 toJ8
R8 (K) = 0.0DO
DO LOOP FOR K=1 t0dJ9
R9(K) = 0.0DO
DO LOOP FOR K=1 t0J10
R10(K) = 00DO

EXIT )

12

DETAILED FLOWCHART

ZEROC1
ENTER

ZEROC1

35

common area ZGYRO1.R1(30)
GYRO2-/R2(30)
GYRO3/R3 (10)
SP1./1W(2),R4(38)
SP2/R5(69)
SP3/R51(10)
TRANS6/R6 (27)
TRANS7 /R7 (45)
TRANS8/R8(72)
TRANSS./R9 (50)

local

ZEROC

1

TESTI1

area JJ{20)

routine

/R10(10)
O 7 wu—K

This document is provided by JAXA.
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SUBROUT INE

MEFHBENARATBRES 1 05

SPRKG1 (JFLOW)

local area

“SPRKG1”
ENTER

DELTA1l =

DTP

usual procedure phase

YES

[ caLL spFUN1(2) ]

QQ
¥4

P
R

Qi)

DO LOOP FOR

SPZ0(i)=
SPZ(i) =

i=1 to MKODA
Qi)

SPZ (i)
DELTA1*SPF (i)
0.5D0* P—QQ

27

ZZ+R
QQ+R+R4+R—0.5D0 *P

CALL SPFUN1(2)

QQ
P
R

SPZ (i)

DO LOOP FOR

i =1 to MKODA
Qi)
DELTA1+*SPF (i)
{(P—QQ)+0C1
SPZ (i )+R
QQ+R+R+R—C1+P

Qi)
|

CALL SPFUNI1(2)

QQ

P

R

SPZ (i)
Qi)

DO LOOP FOR

Il

[

i =1 to MKODA
Qi)
DELTA1*SPF (i)
(P—QQ)*C2
SPZ(i)+R
QQ+R+R+R—C2+*P

@

B 13 SPRKQ!

routine D7 ov—K

WW1(3), WW2(3), WW3(3), WW4(3), WW5(3),
WW6(3), WWDFIA (3)

31
D INITIAL SETTING PHASE
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N

| caLL sprumi(2) ||

DO LOOP FOR i=1 to MKODO
QQ = Qi)
P = DELTA1*SPF(i)
R = (P-QQ—QQ)*C3
SPZ(i)= SPZ(i)+R
Q(i) = QQ+R+R+R—05D0+P

deblock of computed data

TIME = SPZ(1)

DO LOOP FOR J=1to 3

G(J) = SPZ(J+1) G =6
DG(J) = (T+4) & =0
DDG(J )= (J+31) G =6

DO LOOP FOR J=1to 4

D(J) = SPZ(J+7) D=2D
DD(J) = (J+11) b=2D
Y(J) = (J+18) y =Y
DY(J) = (J+34) y =y
A(J) = (J+19) A=A
DA(J) = (J+23) A=A
DDA (J )= (J+27) A=A

computation of F,H.H and I}

CALL TRANS1(A.DA,DDA.F,H,DH.DDH) F.FUF YV FYe—obs A A A

computation of E.E ad E

CALL MULTY1(1, E. H. @) Fl.G
(1,wW1, DH. @) Fl.¢
(1.WwW2, H. DG) Fl.g
(1,WW3,DDH. G) Fl.g
(1,Www4, DH. DG) F1.G
(1.WWs. H.DDG) | FL.q

[:{Zj

B 13 (D58 )
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DO LOOP FOR
Wi =
E(K)
DE(K) =
DDE(K) =

Il

K=1to 3

GNU (K)

E(K)*W1
(WW1 (K)+WW2 (K ) *W1
(WW3 (K )+WW4 (K )+wWw4 (K )
+WW5 (K ) )+W1

DO LOOP FOR J=1 to 3
GDD(J . 1) = QW)
anpD(J.2) = DG(J)
GDD(J .3) = DDG(J)

CALL TRANS3(A.DA.SPTYP,SPTYR,SPTYO. Typ,

SPTYB.SPTYPD,SPTYRD,SPTYOD) Typ.

CALL SPFBI1(

DA.SPTYP.SPTYR.SPTYO,GWFIA)

store accuracy check data

E.EE « G.G.G.p

Tyr, Tyu, TyB
T,, T

yo

0 A, Typ, Tyr, Tyo

TESTD1(1)
TESTD1(2)

= TESTDO (1 )*DEXP(—0.5D0 *TIME+*T IME)
= SPZ(MKODA)

| 32'
EXIT
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INITIAL SETTING

2F—TF N .

JFLOW =

1
NO

YES

PHASE
MKODA = 38+1
DELTA1 = 0.0DO
DO LOOP FOR J=1 to 50

SPZ0(J )= 00DO

SPZ(J) = 00DO

SPF(J) = 00DO

QUI) = 0.0DO
SPF(1) = 1.0D0
PAI = 3.141592653589793D0
SPZ (MKODA )= 1.0D0/DSQRT(20D0*PAI)
TESTDO(1) = SPZ(MKODA)

ACCURACY CHECK CONSTANTS
C1 = 1.0D0 — DSQRT(0.5D0)
cz = 20D0 — C1
C3 = 1.0D0 ~/ 6.0DO
CALL SPFUN1(1)
NOP

2>

( EXIT

B 13 (oo5)
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'SPFUN1Y DETAILED FLOWCHART

SPFUN1
ENTER

SUBROUTINE SPFUN1 (JFLOW)

JFLO&t:;\\\\ 41
~ NO INITIAL SETTING PHASE

USUAL COMPUTATION
PHASE

[[ cALL TRANSI

TRANS1 (ZA.ZDA.ZDDA ,F.H.DH.DDH)

[ cALL TRANS3 || TRANS3(ZA.ZDA.SPTYP.SPTYR.SPTYO,

SPTYB.SPTYPD.SPTYRD.SPTYOD)

[[ cALL sPFB1 || SPFB1(ZDA.SPTYP.SPTYR.SPTYO GWFIA) @i

T cALL SPFB2z || SPFB2(ZDA.ZDDA.SPTYP,SPTYR,SPTYO.

GYRO

SPTYPD.SPTYRD,SPTYOD.GWDFIA) éﬁA

1.1
{ : GYRO is REAL

is IDEAL

SPF(K+1)
(K+4)
(K+31)

-SPZ(K+1)
(K+4)
(K+31)

DO LOOP FOR K=1 to 3

i

[

0.0D0 dG/dt =0
S dG/dt =0
4G /dt =0

(GWIRA(K)+GWFIA(K))/GMTG(K) QZ(qu+qnﬁ/MU
(GWDIRA (K)+GWDFIA (K))/GMTG(K) qz(WMA+mﬁﬂ/Mq
0.0D0 G=0

@

M 14

SPFUN1 routine D 7 o —

This document is provided by JAXA.
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GYRO is REAL

DO LOOP FOR K=1to 3
W1 = (GWIRA{(K)+GWFIA(K))*GH(K)
—GIOA(K)*GWDORA(K)
W2 = (GISA(K)—GITA(K))*GWIRA(K)*GWSRA(X)
W3 = GMC (K)+GMU (K )—GMB (K )

WG(K) = WI1+W2+W3

WDG (K ) = (GWDIRA (K )+GWDFIA(K))*GH(K)

w4 = QCD(X)*ZDG{(K)+QH(K)+*GMTG(K)
+ZG(K)

w5 = GCD(K)+*ZDDG(K)+GH(K)
*QMTG (K )+ ZDG (K)

SPF(K+1) = ZDG(K)
SPF(K+4) = (WG(K)—W4)/GIOA(K)
SPF(K+31) = (WDG(K)-W5)/QGI0A(K)

| NOP

oy

CALL MULTY1 MULTY! (1, E. H, 2G)
CALL (1,ww1, DH., ZQG)
CALL (1. WwW2, H. ZDQ)
CALL (1.WW3,DDH., 2ZG)
CALL (1,WwWd4, DH. 7ZDQ)
CALL (1.WW5, H.ZDD@a)

DO LOOP FOR K=1 10 3
Wi = QNU(K)
E(K) E(K)*W1
DE(K) = (WW1(K)+WW2(K))*W1
DDE(K)= (WW3 (K)+WW4 (K)+WW4 (K )+WWs (K) ) *W1

’le
B 14 (o5% )

TRANSFORM GYRO DETECTED DATA INTO

by L. b

GIMBAL SYSTEM

Fl'g
F'@
FG
F'e
Flg
F'G

= uF!
= M{F6+r 6|
= p{F'G+2F '\G+F' G}

This document is provided by JAXA.
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i =

YES

GAIN AND PHASE CONTROL SECTION

e

W1 = CF2*xCF4+CF1

Il

w2

CF1+CF3+CF2

W3 = CF1=*CF4
W4 = CF2*CF3

DO LOOP FOR K=1 to 3

WP (K) = CF2+DDE(K)+W1*DE(K)+W3*E(K)
SPF(K+7) = ZDD(K)
SPF(K+11) = (WP(K)-W2+ZDD(K)—W4+ZD(K))/CF1

l

I SKIP GAIN AND PHASE CONTROL

DO LOOP FOR K=1to 3
SPF(K+7) = 0.0DO
(K+11) = 0.0D0
SPZ(K+7) = E(K)
(K+11) = DE(K)

SERVO MOTOR DYNAMICS SECTION

Wp = Cf2E'+ {Cf; +Cf2Cj4}l‘j

+Cﬂ Cf4E
dD/dt =D
dD/dt = {Wp— (sz +Cf1 Cf4)D
—CrCpDiC),

dD/7dt =0

dD/dt =0

D=E

D=

DO LOOP FOR K=1 to 3 d,Y,-/dt:<C53Dg
SPF(K+15) = (CS3(K)*ZD(K)-CS2(K)*ZY(K))CS1(K) —Cs2Y;: )/ Csy
SPF(K+34) = (CS3(K)*ZDD(K)—CS2(K)*ZDY(K))-/CS1 (K) d}",-/dt=(6‘53b,

—Cs2¥, )/ Cs:
OUTER PITCH SERVO MOTOR Di=D; cos(A4,) i=1.2.3
w1 = DCOS(ZA(1))

w2 = DSIN(ZA(1))

w3 = ZD(2)*Wi

LE! = ZDD(2)*W1—ZD(2)*W2+ZDA(1) dY,/dt ={Cs3( Dzcos A,)

SPF(19) = (CS3(4)*W3—CS82(4)*ZY(4))/C81(4) —C52Y4}/C’51

SPF(38) = (CS3(4)*W4—CS2(4)+ZDY(4))/CS1(4)

@

B 14 (D358 )

dY,/dt ={Cy3( Dzcos 4,
—D;sind, A,)—Cs:¥i}/Cs:

This document is provided by JAXA.



AF—FN T, bR —sBERMET Sl v V=V s YRERIEOWT 43

PLATFORM DYNAMICS SECTION

DO LOOP FOR K=1 to 4
SPF(K+19) = ZDA(K) dA7dt=A
SPF(K+23) = (ZY(K)+RMC(K)) RJ (K) dA/dt =(Y+M /T
SPF(K+27) = ZDY(K)/RJ(K) dA/dt=Y J

TO CHECK THE ACCURACY OF RKG

SPF(MKODA) = —SPZ(MKODA)+*SPZ(1)

103
EXIT

& 14 (o531 )
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!102>
NO OPERATION

YES
INITIAL SETTING PHASE
DEFINE DEMANDED PARAMETERS

INDICATION GYRO MODEL

JSW1 = 3 REAL 1 JS8W1=2 --erreeet 2ND TIME LAG
JSW1 = 2 IDEAL :JSW1=3----..GAIN CONST

GYRO EIGEN PARAMETERS
ZERO CLEAR BEFORE DEFINITION

DO LOOP FOR J=1to 3

QIOA(J) = 0.0DO
GISA(J) =
GITIA(T) =
GCD(J) =
GH(J)
GMB(J) =
GMTG(J ) =
GMU(J) =
GMC(J) =
GNU(J)

DO LOOP FOR J=1 1o 3
GWIRA(J ) = 00DO
GWORA (J )
GWSRA(J) =
GWDIRA (J)=
GWDORA (J )=
GWDSRA (J )=
GAIRA(J) =
GAORA(J) =
GASRA(J)
GWFIA(J) =
GWDFIA(J )=

Il

This document is provided by JAXA.
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DEFINE CHOOSE INDICATION CODE

JJ =1 JJ=1

JJ = 2 JJ=2
NO

YES

GYRO PARAMETER

DO LOOP FOR J=1 to 3

GCD(J) = 1.670D+4
GIOA(J )= 1.000D+2
QH(J) 1.000D+5
GMTG(J )= 1.394D+1
GNU(J ) =—1394D+)

.l

HONEYWELL GG49E18
FERRANTI

is THAT OF HONEYWELL GG49E18

NO

YES

GYRO PARAMETER

DO LOOP FOR J=1.,3

GCD(J) = 89000D+4
GIOA(J )= 20500D+2
GH(J) = 44500D+45
GMTG(J )= 4.3415D+1
GNU(J) =—43415D+1

is THAT OF FERRANTI

122M

&

14

(o1 )
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INDICATION IF GAIN AND PHASE
JSW3 =2 REAL

JSW3 = 2

JSW3 =

CF1 =
CFz2 =
CF3 =
CF4

PLATFORM EIGEN COEFFICIENTS

BMC(1) = 00DO
(2) =
(3) =
(4) =
RJ(1) = 20D+05
(2) = 1.0D+05
(3) = 03D+05
(4) = 20D+05
SERVO MOTOR EIGEN COEFFICIENTS
DO LOOP FOR K=1 to 4
CS1(K) = 1.0DO
CS2(K) = 10DO
CS3(K) = RJ(K)
INDICATION OF SERVO MOTOR'S GAIN
JJ 1
= 2
3
JJ=2
NO
YES
ROLL SERVO MOTOR'S GAIN
TS = 0.02D0
TS = 0.10DO0
ETA = 1.0D0DSQRT (20D0)
0S2(1)= 80DO/TS
wWW = WW+WW
CS3(1)= 160D0O*RJ (1) WW

7.1 ] X 14

JSW3=3 ! IDEAL

This document is provided by JAXA.
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PITCH SERVO MOTORS GAIN

TS = 0.1Do

RATIO = 1.0D0.9.0DO

WW = 391D0/TS

CS3(4)= WW+RJ(4)/(1.0DO+RATIO)
CS3(2)= (CS3(4)*RIJ(2)*RATIO/RJI (4)

REDIFINE PITCH SERVO MOTOR'S GAIN
THINK OVER TIME LAG OF 1ST ORDER

TSS2 = 01DO
TSS4 = 0.1DO
CS1(2)= 1.0DO

(4)= 1.0DO

CS2(2)=-DL0OG(0.02D0)/TSS2
(4 )=-DLOG(0.02D0 )/TSS4

CS3(2)= C82(2)*CS3(2)
(4)= CS2(4)+0S3(4)

|92 |
PUT INFORMATION ABOUT INITIAL VALUE

JJ= 3 9.2 >
NO PUT INFORMATION ABOUT
YES INITIAL VALUE

ROLL MOTOR'S GAIN

AL = 10731D0

WW = GCD(1)/QI0A(1)

WN = AL*WW

£S2(1) = 21D0+WN—WW

WN 2 = WN+*WN

WN3 = WN+WN*+WN

WN4 = WN+WN*WN*WN

WMH = 27DO0+WN3+GIOA(1)-CS2(1)

OMTG(1 )= WMH/GH(1)

w RJI(1)*WN4+GIOA(1 ) GH(1)
CS83(1) = W/GMTG(1)

GNU (1) =-GMTG(1)

@

14 (o358 )
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o

WRITE OUT THE COEFF. OF SPEC EQ

-

WAO = WN4
1 = WN3+27D0
2 = WN2+*34D0
3 = WN=*21DO

//WRITE( ) WAO|WA1.WA2,WA34//

PITCH MOTOR'S GAIN

WK = 9.0D0

AL = 1.0731D0

WW = QCD(2)-GI0A(2)

WN = AL*WW

WC 2 = 21D0 *WN—WW

WN 2 = WN*WN

WN 3 = WN=*WN+WN

WN 4 = WN=*=WN»*WN*WN

WMH = 27D0*WN3+*GI0A(2)/WC2
GMTG (2 )= WMH-GH(2)

WC 4 = WN4*GIOA(2)/(GH(2)*GMTG(2)

* (1.0DO+WK))
CS2(2) = WC2
(4) = WC2
0S3(2) = RJ(2)+WCH4
(4) = RJ(4)+WC4+WK

GNU(2) =-GMTG(2)

WRITE OUT THE COEFF. OF SPEC EQ.

WAO = WN4
1 = WN3=+27DO
2z = WNZ2+34DO
3 = WN=+21DO

/WRITE WAO, WAL ,WA2.WA3/

@

B 14 (o351 )
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YAW MOTOR'S GAIN

OFI,CFZ,CFS,CEj//

WAO . WA1.WA2 ,WA%

PUT INFORMATION ABOUT INITIAL DEFINED VALUES

CS1.CF2.CF3 /

GIOA.GISA.G11A.
GCD.GH, GMB

101

B4 14

AL = 1.0731D0
wWW = QCD(3)/QI0A(3)
WN = AL*WW
CS2(3) = 21D0*WN—WW
WN2 = WN=*WN
WN 3 = WN+WN=*WN
WN 4 = WN=*WN+WN:WN
WMH = 27D0O*WN3*GI0A(3)/C82(3)
GMTG(3 )= WMH/GH(3)
w = RJ(3)*WN4*GIOA(3)/GH(3)
C83(3) = W/GMTG(3)
GNU(3) =-GMTG(3)
WRITE OUT THE COEFF.OF SPEC EQ.

WAO = WN4

1 = WN3=227DO0

2 = WN2=x34DO

3 = WN#+21DO

FORMAT(1H1 #11X, GAIN AND PHASE CONTROL
PARAMETER /11X, CF1.CF2,.CF3,
CF4 ,5X,1P4E125)

FORMAT(1H 211X, SERVO MOTOR PARAMETER ~
11X, CS1= ,1P4E125/
11X, CS2= ,1P4E125/
11X, CS3= ,1P4E125/)

FORMAT(1H 211X, GYRO PARAMETER ./
23X, ROLL 10X, PITCH, 9X, YAW.”
11X, I0A .4X,1P3E145/
11X, ISA ,4X,1P3E145/
11X, ITA . 4X.,1P3E145/
11X, CD .5X.1P3E145/7
11X, H,86X,1P3E145/
11X, MB ,5X,1P3E145)

(o5& )
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MEFHREMARHBRES 1 08
FORMAT (11X, MTQ . 4X,1P3E145/
WRITE GMTG,GMU,GMC, 11X. MU, 5X, /
GNU 11X. MC , 5X, /
11X, NU .5X,. )
FORMAT(1H 11X, PLATFORM PARAMETER .
WRITE RMC.RJ 11X, RMC= ,1P4E125,
11X, RJ== ,1P4E125)
10.2
NOP
10.3
( EXIT )
K 14 (D5% )
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Detailed Flawchart

( ENTER )

of SPFBI

SUBROUTINE SPFBI

Dimension

775 bR —LBER e S a L v v —vas YERBCOWT

51

(DA.SPTYP,.SPTYR.SPTYO.GWFIA)

SPTYO(3.,3),GWFIA(3)
W1(3),W2(3),W3(3),W4(3)

Wi1(1) = 0.0D0
(2) = 00DO
(3) = DA(3)
w2(1)
(2) = (2,
(3) (3,
W3 (1)
(2) = (2,
(3) = (3,
W4(1) = SPTYO(1
(2) = (2,
(3) = (3,

= SPTYP(1,2)*DA(2)

2)
2)

= SPTYR(1.1)=*DA(1)

1)
1)

.2)*DA(4)

2)
2)

T’ P

yr

DO LOOP FOR K=1,3

GWFIA(K)

W1 (K)+W2 (K)+W3 (K )+W4 (K)

{ EXIT )

&

15 SPFB1

routine

D7 a—-—F

DA(4),SPTYP(3.3),SPTYR(3.3),

0 [0 A
O 1+ Ty | Ap | +T,,| 0
A, 0 0
6"
+T,,| 4o
0
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SUBROUTINE SPFB2(DA.DDA.TYP.,TYR.TYO.TYPD,.

TYRD, TYOD.GDWFIA)

local area DA(4).DDA(4)

52
SPFB2 DETAILED FLOWCHART
< SPFB2 )
ENTER

Wi(1) = 00DO
(2) = 00DO
(3) = DDA(3)

W2(1) = TYPD(1,2)+DA(2)
(2) = (2.2)=
(3) = (3.2)=

W3 (1) = TYP(1,2)+DDA(2)
(2) = (2,2)e S
(3) = (3,2)+

Wa(1) = TYRD(1.1)*DA(1)
(2) = (2,1)+
(3) = (3.1)=

Ws(1) = TYR(1,1)*DDA(1)
(2) = (2,1)=
(3) = (3.1)=

W6(1) = TYOD(1,2)+*DA(4)
(2) = (2.2)= S
(3) = (3,2)=

W7(1) = TYO(1.2)+DDA(4)
(2) = (2,2)«
(3) = (3.2)»

COMPUTATION OF ;.4

TYP(3.,3),TYR(3,3),TYO(3,3)
TYPD(3.3), TYRD(3.3).TYOD(3,3),
GDWFIA(3) ., W1(3).,W2(3),W3(3),
W4 (3),W5(3) ,W6(3),W7(3)

DO LOOP FOR J=11to 3
GDWFIA(J) = W1 (J)+W2(J)+W3(J)
+W4 (JD+WS (J )+We (J )4+W7 (J )

( EXIT )

X 16 SPFB2

0 r0) A, [ o)
wpa=| 0| +Typ|Ap| + Ty, | 0|+ 7). | Ao
A, ) 0 0
r 0 A, (0]
+ Tyl Ap| + Ty | 0 | + Ty | Ao
routine ® 7 o — X
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TRANS

0 DETAILED FLOWCHART

SUBROUTINE TRANSO(NAME,A)

TRANSO
ENTER

local area A(4)

ST bR B e S S Al v L L=V a Y RERBEONT 53

TNS(3.3),WTEB(3.,3) ,WISE(3,3),

PAI
DTOR

= 3141592653589793D0
= PAI~-180.0D0C

NAME=4HRMAP

NO

WT1(3,3).WINB(3,3)
W1(3.3),W2(3,3),W3(3,3),
W4 (3,3).WW1(3,3),

wwz2{3,3)

i =cossin(n-0,)cos vr)
a=tan}{ tan(7 -0y )sin vr}

7w =cos™ {-sinz cos Ar)
Vo = cos™ {cosz/sin{m-7x)}

CMEL = 30.2318758D0+DTOR vy
CRAL = 130.970340D0*DTOR 1
CMET = 305805163D0+DTOR vr
CRAT = 144.4976240D0*DTOR Ar
THEO = 89.83233188D0*DTOR o
PSIO = 00DO Yo
PHIO = —840D0=*DTOR ¢
CSIG = 921047674D0*DTOR o,
j
l
CMEL = TRA1( 2)
CRAL = ( 3)
CMET = 7))
CRAT = ( 8)
THEO = (17)
PSI0 = (18)
PHIO = (19)
CS1G = ¢ 9)
GAML = PAI1-20DO rL=n/2
RI = DARCOS(DSIN(PAI-CSIG)*DCOS{(CMET))
AA = DATAN(DTAN(PAI-CSIG'+*DSIN(CMET))
RAMDF = CRAT+AA—CRAL Ay =Ar+a— 4,
GAML = DARCOS(—DSIN(RI :*DCOS (RAMDF))
RMUO = DARCOS(DCOS(RI)/DSIN(PAI-GAMN))
RMULN = RMUO—-CMEL VIN= Vo — VL

WRITE T, i; a, lf' Tn, Yo, Vin

/WRITE

GAML.RI.,AA, RAMDF
GAMN . RMUO . RMULN

@ B 17

TRANSO routine O 7 B —
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WSN
WCN
WSL
WCL

WSLN

= DSIN(GAMN)
DCOS (GAMN )
DS IN (GAML )
DCOS (GAML)
= DSIN(RMULN)
WCLN = DCOS(RMULN)

TNS(1,1)

(2
(3
(1
(2
(3
(1
(2
(3

» 1)
»1)
. 2)
' 2)
. 2)
0 3)
. 3)
. 3)

= WSN+WSL+WCL*+WCN+*WCLN
-WCN*WSL+WCL*WSN+WCLN
= WSLN=*WCL
-WSN+*WCL+WSL+WCN+«WCLN
WCN*WCL+WSL+WSN+«WCLN
WSLN*WSL

-WSLN#*WCN

-WSLN*WSN

= WCLN

Il

Il

Il

C17 = DCOS{PS10)
817 = DSIN(PS10)
C18 = DCOS(THEO0)
S18 = DSIN(THEO)
C19 = DCOS(PHIO)
S19 = DSIN(PHIO)
WTEB(1l.,1) = C17*C18
(2,1) = S17+C138
(3,1) = -818
(1,2) = C17+818+819-817+C19
(2.2) = S17+818*819+C17+*C19
(3.2) = C18+S19
(1,3) = C17*818*C19+S17+819
(2,3) = 817+818+C19-C17+819
(3.3) = C18+C19
WISE(1,1) = WCL
(2,1) = WSL
(3,1) = 00DO
(1,2) = WSL
(2,2) =-WCL
(3.2) = 00DO
(1.3) =
(2,3) = g
(3.3) =-10D0

o
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N

DO LOOP FOR J=1 to 3
DO LOOP FOR K=1 to 3

WT:(J K) = 00D0

DO LOOP FOR L=1 to 3

WT1(J.K) = WT1(J .K)+TNS(J.L)*WTSE(L.K)

DO LOOP FOR J=110 3
DO LOOP FOR K=1 to 3
WINB(J .K) = 00DO0
DO LOOP FOR L=1 10 3
WINB(J .K) = WINB(J .K)+WT1(J.,L)*WTEB(L.K)

DEFINITION OF MATRIX TJ

DO LOOP FOR J=1to 3
DO LOOP FOR K=1 to 3
SPTIN(J.K) = WTNB(K,J)

SPECIAL CASE TO CHECK PG

DO LOOP FOR J=11to 3
DO LOOP FOR K=1to 3

[ sPTIN(K.J)=00D0 |

NO
YES
| SPTIN(K,J)=10D0 |
e

A

DEFINITION OF MATRIX T.).

DO LOOP FOR J1=1 to 3
DO LOOP FOR J2=1 1o 3

Y

[ sPriB(J1.52)=00D0 |

T

YES

[ SPTIB(J1.J2)=10D0 )
-

A

j B 17 (o3& )

55
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COMPUTATION OF MATRIX T7,3), Ty). Tvg),, T,3),

It

AR
AP
AY
AO

(

Il

CAR
CAP
CAY
CAO =

Il

Il

I

SAR
SAP
SAY
SAO =

I

A(1)
A(2)
A(3)
AC4)

DCOS

(AR)
(AP)
(AY)
(AO)

DSIN(AR)

(AP)
(AY)
(A0)

|

DO LOOP FOR J1=1 to 3
DO LOOP FOR J2=1 to 3
wWi1(Jz2,J1) = 00DO

w2 ( ) = s
W3( ) =
W4 ( ) =
J
Wi(1,1) = CAY
(2,1) = SAY
(1,2) = -8SAY
(2.2) = CAY
(3,3) = 1.0DO0
W2(1,1) = CAP
(3,1) = -8AP
(2,2 = 1.0DO
(1,3) = SAP
(3,3) = CAP
wW3(1,1) = 1.0DO
(2,2) = CAR
(3,2) = SAR
(2.3) = -SAR
(3,3) = CAR
W4a(1.1) = CAO
(3.1) = -8A0
(2.2) = 10DO0
(1.3) = SAO
(3,3) = CAO

&

17

(o5& )

T.),, T:p)s, AND Typ),
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DEFINITION OF MATRIX T,p),

CALL

MULTY3

MULTY3(1 . WW1 , W1 ., W2)
(1 . WW2,WW1 ,W3)
(1.SPTYB.WW2 ,W4d )

DEFINITION OF MATRIX T,9),

DO LOOP FOR
DO LOOP FOR
WW = 00DO

DO LOOP FOR K=1 to 3
SPTYB(J1,K)*SPTIB(J2.K)+WW
SPTYI(J1,J2) = WW

Ww =

J1=110 3
J2=11to 3

DEFINITION OF MATRIX Tyy),

CALL

MULTY3

DEFINITION OF MATRIX T,3),

DO LOOP FOR
DO LOOP FOR
TYB(J1.,J2)

J1=110 3
J2=1to 3
= SPTYB(J1.J2)

DEFINITION OF MATRIX T7.)),

DO LOOP FOR J1=1 to 3
DO LOOP FOR J2=1 to 3
| T1v(si.g2) = oopo |

J1 = J2

NO
YES
TIY(J1,J2) = 1.0DO
A
DEFINION OF MATRIX T.3), AND Tnp).

CALL  MULTY3 MULTY3(1,TIB,TIY.TYB)
CALL  MULTY3 MULTY3 (2. TNB,SPTIN,TIB)

( EXIT )

3 17 (D% )

MULTY3(2,SPTNB,SPTIN.SPTIB)
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Detailed flowchart of TRANSI1

SUBROUTINE TRANS1(A,DA.DDA.F.H,.DH,DDH)

TRANS1
ENTER

DO LOOP FOR J2=1,3
DO LOOP FOR Ji1=1,3

DH(J1.J2)
DDH(J1.J2)

0.0
0.0

l

{

input, A

DA

DDA

w2
w3
w4
W5
wé

Zeto clear
DO LOOP FOR J2=1 to 2
DO LOOP FOR
Wi(J1.,J2) = 00DO

work area

J1=11t 2

I

SAP
SAY
CAP
CAY

f

DSIN(AP)
DSIN(AY)
DCOS (AP)
DCOS (AY)

sinAp
smA,
COSAp
cosA,

compute
F(1.1)
2,1)
3,1)
1.2)
2,2)
3,2)
1,3)
2,3)
3,.3)

matrix F

CAY=*CAP
SAY=*CAP
0.0
-SAY
CAY
0.0
0.0
0.0
1.0

@

£ 18

TRANS 1

AR

AP

AY

BN

AO

DAR

DAP

DAY

BN -

DAO

DDAR

DDAP

DDAY

oW N -

DDAO

routine

O 7 8 —HK

Work area
wi1(2,2)
wz2(2,2)
w3(2.2)
wWi(2,2)
ws5(2,2)
W6(2,2)

This document is provided by JAXA.
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Computation

H(1,1)
2,1)
3,1)
1,2)
2,2)
3,2)
1.3)
2.3)
3,3)

. -1
of matrix F

CAY/CAP

=-SAY

0.0
SAY/CAP
CAY

0.0

0.0

0.0

1.0

WT1 = SAP/CAP-/CAP

|

cosA,-secAp
—sind,

0
sind, - secAp
cos A,

0

0
0
1

WT1 < sinAdp/ cos? Ap

W1(1.1) = WT1*DAP*CAY
Wi(1,2) = WT1*DAP*SAY
w2(1,1) = DAY/CAP
W2(2,2) = DAY
W3(1.,1) = -SAY
W3(2,1) = -CAY
W3(1,2) = CAY
W3(2,2) = -SAY
W4(1,1) = (SAP+SAP+10)/(CAP*CAP*CAP)*
DAP+*DAP+WT1 *DDAP

—DAY+*DAY /CAP

W4 (2,2) =—DAY=*DAY
I 31'
B 18 (o5& )
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Ws(t,1) = CAY
(2,1) = -SAY
(1,2) = SAY
(2,2) = CAY

W6 (1,1) = 20+*WT1+*DAP+DAY
+DDAY CAP
w6 (2,2) = DDAY

Compute matrix f‘_l
DO LOOP FOR J2=1,2
DO LOOP FOR J1=1,2
W = 00
DO LOOP FOR J3=1.2
W =W2(J1,J3)*sW3(J3,J2)+W
DH(J1.,J2) = W+W1(J1.J2)

Compute matrix P!
DO LOOP FOR J2=1 to 2
DO LOOP FOR J1=1 to 2
W = 00
DO LOOP FOR J3=1to 2
W = W4(J1,J3)+W5(J3.J2)+W
DDH(J1.,J2) = W
W = 00
DO LOOP FOR J3=1 1o 2
W =W6(J1.J3)*W3(J3,J2)+W
DDH(J1,J2) = DDH(J1.,J2)+W

( EXIT )

B 18 (o3& )
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TRANS 3 DETAILED FLOWCHART

SUBROUTINE TRANS3(A.DA,.SPTYP.SPTYR,SPTYO.SPTYB,

TRANS3 SPTYPD,SPTYRD.SPTYOD)
ENTER

local area A{4).DA(4)
SPTYP(3,3).SPTYR(3,3).SPTYO(3.3)
SPTYB(3,3).SPTYPD(3,3),SPTYRD(3,3)

DO LOOP FOR J2=1 1o 3 SPTYOD{3.3).SPTPRD(3.3)
DO LOOP FOR J1=1to 3 SPTROD(3.3),SPTOB(3.3),SPTRO(3.3)
SPTOB(J1,J2) = 00D0 SPTPR(3.3)
SPTRO(J1.J2) = S W1(3.,3) W2(3,3),W3(3,3),W4(3,3)
SPTPR(J1.J2) =

|

AR = A(1)

AP = (2)

AY = (3)

A0 = (4)

DAR = DA(1)

DAP = (2)

DAY = (3)

DAO = (4)

CAR = DCOS(AR)

CAP = (AP)

CAY = (AY)

CAQ = (AO)

SAR = DSIN(AR)

SAP = (AP)

SAY = (AY)

SAO = (AO)

COMPUTATION OF MATRIX T,p Tz, AND T

SPTOB(1,1) = CAO
(3,1) = -SAO
(2,2) = 1.0DO
(1,3) = SAO
(3,3) = CAO

SPTRO(1.,1) = 10DO
(2,2) = CAR
(3,2) = SAR
(2,3) = -8SAR
(3,3) = CAR

SPTPR(1.1) = CAP
(3,1) = -SAP
(2,2) = 10DO
(1,3) = SAP
(3,3) = CAP

B 19 TRANS3 routine D7 v —K

This document is provided by JAXA.



62

MEFHEBENARARES 105

DEFINITION OF MATRIX Ty, Ty, Ty, AND Tys

SPTYP(1.,1)
(2.1)
(3,1)
(1,2)
(2,2)
(3,2)
(1,3)
(2,3)
(3.3)

CAY
SAY
0.0D0
-SAY
CAY
0.0Do
0.0D0
0.0D0
1.0Do

CALL MULTY3

DEFINITION OF MATRIX T,

MULTY3(1.SPTYR.SPTYP,SPTPR)

(1,S8SPTYO,.SPTYR,SPTRO)
(1,8SPTYB.SPTYO,SPTOB)

WS = SAY*DAY
Wwe = CAY+*DAY
SPTYPD(1.1) = -WS
(2,1) = WwC
(3,1) = 0.0DO
(1.2) = -WC
(2.2) = -WS
(3,2) = 00DO
(1,3) =
(2.3) = S
(3.3) =
DEFINITION OF MATRIX T
WS = SAP*DAP
WC = CAP+DAP
SPTPRD(1,1) = -WS
(2,1) = 00DO
(3,1) = -WC
(1,2) = 00DO
(2,2) = S
(3.2) =
(1,3) = WC
(2.3) = 00DO
(3.3) = -WS
l 21
B 19

(o8 )
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DE

FINITION OF MATRIX 7.,

WS

we

SPTROD(1.,1)
(2.1)
(3.1)
(1.2)
(z.2)
(3.2)
(1.3)
(2.3)
(3.3)

= SAR*DAR
= CAR=*DAR
= 00DO

I

-WS
= WC
= 0.0DO0
= -WC
= -WS8S

Il

COMPUTATION OF T,,+Tp, AND Ty, *Tpr

CALL MULTY3

MULTY3(1.W1 ,SPTYPD.SPTPR)
MULTY3(1,W2,SPTYP,SPTPRD)

DEFINITION OF MATRIX 7,,

DO LOOP FOR
DO LOOP FOR

SPTYRD(J 2,

J1=1 to 3
J2=1to 3

J1) = Wi1(J2.J1)+W2(J2.J1)

COMPUTATION OF T,,*T,. AND T, *Tr

CALL MULTY3

MULTY3(1.W3,SPTYRD.SPTRO)
MULTY3(1.W4,SPTYR,.SPTROD)

DEFINITION OF MATRIX T,

DO LOOP FOR
DO LOOP FOR

SPTYOD(J 2.

J1=1 to 5
J2=1to 3

J1) = W3(J2,J1)+W4(J2,.J1)

( EXIT )

B 19 (D58 )
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ACCP1
Detailed flowchart
Subroutine ACCP1(JFLOW,DTSS.PFDATA,AQUT)
ACCP1
ENTRANCE
JFLOW=2
- NO
YES
Define the input
to Accel
DO LOOP FOR J =1 to 3
AWIRA(J) = PFDATA(J.1) @ rRA
AAIRA(J) = PFDATA(J.3) ArRA
AWPRA (1) = PFDATA(2.,1) y
(2) = PFDATA(3,1) 2 @ppa
(3) =-PFDATA(2.,1) y
AWDORA (1 )= PFDATA(3,2) z
‘ (2)= (1.2) X @OoRAt detecter B
(3)= (1,2) x

@

5 20 ACCP1 routine @ 7 v —[X
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IADTC1 = 0

1st

(22)

YES

IADTC! = 1

DO LOOP FOR J=1 to 3

AEXP1(J) = DEXP{(ATD(J)—ADTC(J))*ACD(J)/AI0A(J)} exp{ﬁfiff’i—‘)-cb}
AEXP2(J) = DEXP{—ACD(J)~ADTC(J)/AIOA(J)} o4
AHELP3(J )= —AEXP2(J )/ AHELP: (J) {‘Cp'dtt}
expy——m———
To4
—{ DO LOOP FOR J=1 10 3 3815 LOOP

MKO = DISS/ADTC(J )+1.0E-5 dt,,74¢,

WE = AP(J)*AAIRA(J)—ATIOA(J )+*AWDORA(J) We=P-arrs— Ios00r
+(ATIA(I)—AIPA(J) )*AWIRA(J)*AWPRA(J) + (L1 I pOwira0pR
—AMB (J )—AMTG(J) ~Mp—M,,
+(AK3(J)*AAIRA(J)+AK2(J))+AAIRA(J )*AATRA(J) + (K3 amatKs) e frs

W3 = WE-ACD(J) We./Cp

W4 = ADTC(J)—ATD(J) dt. — tg

WH1 = AHELP1(J) Ioa”Cp

WH2 = AHELP2(J) (S¢4i)7Cp

WH3 = AHELP3(J) —(Cps Towdexp{—Cp/ Ios-4t.}

PULSE=0.0

(o3& )
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N

WC1 = ASGN(J) Sen
WC2 = ADTC(J) 4t.
WC3 = AEXP1(J) exp {—Cp(dt, — t)/ Tou}
WC4 = AEXP2(J) exp{—Cp-dt. /Tos}
WC5 = ATAO(J) A= Off
WC6 = ATADO(J) A =0 OfE
DO LOOP FOR K = 1 TO MKO 4t 8 4¢,, 1 TMKOE LOOP
Y WA EBORE
C; = (W3—WC1+WH2-WC6 ) +WHI \ :{%Q_Sﬂ(st Bewd_ py, o) éA
C] = WC5—C2 D D
C, == —Ce
WW = W3—WC1+WH2- A(de), A(4¢,) OBsE
WO5= WW+WC2+C2+WC4+C1 uny_%?<_5p£%g2
= C2+WH3+WW D D
woe= Cz:WH A unVAtc+c;am(—ij“)+c
D=ww- CzI—exp( 72 4t
[ w = wwewasc2ewos+o1 | Dpe -, =W (4, Lo scrond detey ¢
W=0
YES
l WC1 = 1.0 | [ wei = -0
[ PULSE = PULSE + WC1 |
ASGN(J) = WC1
ATAO0(J) = WCS
ATADO (J )= WC6 (S0
AOUT(J) = ASTG(J ) AP(J)*ADTC(J)+PULSE de=—;£-dt,X;mlse

o

L

YES

EXIT

X 20 (o5%)

This document is provided by JAXA.



AF—TN T 5, rR—sBEFHI0 7S 4bvIav—va Y ERICONT

@

| 1ADTC = o

DO LOOP FOR J=1 10 3
AHELP1(J) = AIOA(J)/ACD(J)
AHELP2(J) = ASTG(J )/ACD(J)
ASGN(J) = 00
ATA0(J) = 00
ATADO(J )= 00
Sensor EE etc

Print
( EXIT )
5 20 (o5% )

Tos47Cp
(S.g: )7 Cp

Sensor A

67
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MULTY1 VO1, LO1
SUBROUTINE MULTY1

1 KR MULTY1 (JF.,Y.T.X)
Dimension T(3,3), X(3) eeeeerers input
Y(3) e output

JF=1: Y=TX ‘

3 Detailed flowchart

( ENTER )

F=1

NO
JF=2
NO
YES
|
DO LOOP FOR J1=1 1o 3 DO LOOP FOR J1=1 to 3
W = 0.0DO W = 0.0DO
DO LOOP FOR J2=1to 3 DO LOOP FOR J2=1to 3
W= T{2.71)+X{J2)+W W = T(J1.,J2)«X(J2)+W
Y(J1) = W Y(J1) =W

}

( EXIT )

B 21 MULTY1 routine O 7 v — &
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SUBROUTINE MULTY
1. E R MULTY2(JF.Y.T
Dimension T(3.3),
Y(4)
2 g2

2

X))

MULTY2 VO1. LO1

X{(4) srevennns input

--------- output

JF =1 Y=T7TX

3. Detailed flowchart

( ENTER )

JF=1
<:::::jr/////' YES

DO LOOP FOR J1=11to 3
W = 00DO

Y(J1) =W

DO LOOP FOR J2=1 to 3
W= T(J2.J1)*X(J2)+W

DO LOOP FOR
W = 0.0DO
DO LOOP FOR
W="T(J1.,J2
Y(J1) =W

J1=1 10 3

J2=1to 3
YxX(J2)+W

( EXIT )

& 22

MULTY 2

routine O 7 a—K
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MULTY3 VOI1. LO1
SUBROUTINE MULTYS3
¥ K MULTY3 (JF.Y.T.X)
Dimension T(3.3), X(3,3) «eeeree input
Y(3.3), e output
B =
JF =1 :Y=7TX
= *
=2 : Y=T" %
Detailed flowchart
( ENTER )
JF=1
< YES
NO
DO LOOP FOR Ji=1 10 3 DO LOOP FOR J1=1 to 3
DO LOOP FOR J2=1 to 3 DO LOOP FOR J2=1to 3

W = 00DO
DO LOOP FOR K=1 to 3
W =TK,J1)*X(K,J2)+W
Y(J1.,d2) =W

W = 0.0D0
DO LOOP FOR K=1 to 3
W =T{U1,K)*X(K.J2)+W

Y(J1.J2) =W

l

MULTY3

routine

O 7 a— X
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MULTY4 VOi1. LO1

SUBROUTINE MULTY 4
1. X MULTY4 (JF.Y.T.X)
Dimeusion T(3.3), X(4.,3) weeeen input
}’(4,3) ........ output
2 #|MB

JF =1  Y=TX

=2 :¥Y=7"%X
>
3. Detailed flowchart
{ ENTER )
JEF=1

DO LOOP FOR Ji=1to 3 DO LOOP FOR J1=1to 3
DO LOOP FOR J2=11to0 3 DO LOOP FOR J2=1to 3
W = 0.0DO W = 00DO

DO LOOP FOR K=1 to 3 DO LOOP FOR K=1 to 3

W = T(K,J1)*X(K,J2)+W W= T(J1,K)«X(K.,J2)+W
Y(Ji1.J2) =W Y(J1,J2) =W

( EXIT )

B 24 MULTY4 routine ® 7 o — &
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DATAG?Z

MEFERAARTRE 5 1 02

DETAILED FLOWCHART

SUBROUTINE DATAG2{(JFLOW.TIME .ORDB.DTF.
DTP,IP)

DATAG?2
ENTER local area ORDB(3.,3),W0(3,3)

INITIAL SETTING
PHAS

NO(4).N(4)

T(10,4)

D1(2,10),L1(10)

D2(3.10,3),.D3(3.10,3),
D4 (3,10,3)

FR(3)

3.1
{::> USUAL PHASE

DTR = PA

GL = 980.66352D0
PAI = 3141592653589793D0

1/180.0D0

FREQUENCY (POSITIVE)

FR(1) =
(2)
(3)

Il

DO LOOP

DO LOOP
NO(J)

FR(J) = 20D0+PAI*FR(J)

0.0D0
0.0DO
0.0DO0

FOR J=110 3

FOR J=11t0 4
= 1

INDICATION CARD READ

// READ

N1 /// FORMAT(28X,12)

DO LOOP

FOR J=1 to N1

Y

READ

W1.K1,W2,W3 ‘// FORMAT(20X.F10.0,15.5X, 2F10.0)

T(J.1)

L1(J)

Di(1.J) = W2
D1(2.J)

= Wi

W3

It

A

[:::] & 25 DATAG2 routine ® 7 o —&
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N(1) = N1
= 2

INDICATION INPUT DATA READ (@ wp, ag)

/ READ N2z / FORMAT(28X,12)

DO LOOP FOR J=1 to N2

Y

READ Wi1,(W0(1,K1).K1=1,3)
READ FORMAT(20X,F10.0,10X.3F100).
READ READ((WO(K1,K2),K2=1,3),K1=2,3)

FORMAT (40X, 3F10.0)

DO LOOP FOR Ki=1 to 3
DO LOOP FOR K2=1 to 3

I

f W = WO0(K1.,K2)

KK = 2
YES

NO

KK = 3
<i::::://////?ES

NO

[Da(x1.3.K2) = wsaGL |

- 1

-
[ D3(K1.J.K2) = W+DTR |

I

|
D2 (K1,J .K2) = W+DTR
| |

A

l

T(J,KK) = Wi

A

2.1
B 25 (o3& )
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N(KK) = N2

@<4

}L2>
YES DATA READ

NO

DO LOOP FOR
K1 =
T(K1.J) =
JSW = 0

Jd=11t0 4
N(J)+1
1.0D+10

& 25 (o032 )
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USUAL PHASE

-
DO LOOP FOR J=1 to 4
1
K1 = NO(J)+1
WT = T(Kl1.J)
NO
| No(J) = No(J)+1 |
]
K1 = NOo(1)
JSW = JSWH1
DTF = Di1(1,K1)
DTP = D1(2.K1)
IP =0
YES
No|
JSW = 0
1P = 1
| k= ]
‘3.2 >
[ K1 = NO(KK)

=25 (oo5%)
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DO LOOP FOR J1=1 to 3
DO LOOP FOR J2=1 to 3

Il

Da(J1.K1.J2)

| wo(J1.J2)

| wosi.52)

D3(J1,K1.J2)

Il

[7 Wo(J1,J2) = D2(J1.K1.J2)

A

DO LOOP FOR Ji1=1 to 3
ORDB(J1,KK—1) = WO(J1,1)4+W0(J1,2)*TIME
+W0(J1,3)«TIME*TIME

KK = KK+1

4 i3.2 >
< YES

GENERATION OF SIN DATA

& 25 (o3%)
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GENERATION OF SIN DATA

DO LOOP FOR J1=1 to 3

YES
I
WS = DSIN(W)
WC = DCOS(W)

ORDB(J1,1) = WS*ORDB(J1,1)
ORDB(J1.,2) = WC+ORDB(J1,2)

X 25 (o531 )
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Detailed
of PPOOL3

flowchart

PPOOL3
ENTER

PAI = 3141592653589793D0
RTOD = 180.0/PA1

IW(8)
Equivalence(J .JFP4)

6.
@ PR E

77 $8 7R

2.1
{ : usual LB

E =3

@

B 26

anything do

NO

PPOOL3

BRHD
JFP4 x0
pool
4.2 >
areal-data
YES
routine O 7 a—

This document is provided by JAXA.
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USUAL a3

dJ = J+1
ZFP1(J) = TIME

DO LOOP FOR K=1 1o 3
ZFP2(J,K )=-ORDB(K.1)*RTOD W
K+4 )=-ORDB(K, 2)*RTOD @3
K+8)= ORDB(K,3)*0.01D0 as
K+12)= ORDY (K, 1)*RTOD o,
K+16)= ORDY (K. 2)+*RTOD o,
K+20)= ORDY(K.3)*001D0 a,
DO LOOP FOR K=1 to 3
ZFP2(J ,K+24)= G(K) +=RTOD G
K+28)= DG(K) = G
K+32)= DDG(K)* G
K+40)= E(K) = E
K+44 )= DE(X) = E
K+48)= DDE(K)=* E
DO LOOP FOR K=1 to 4
ZFP2(J ,K+52)= D(K) *RTOD D
K+56 )= DD(K) *RTOD D
K+60)= Y(K) Y
K+80)= A(K) =*RTOD A
K+84 )= DA(K) = v,
K+88 )= DDA(K)=* Qg

POOL BIAS ANGLE

wWw = BIASW(1)
WZERO WW s WW

I

WZERO>1.0D-2 WW=—(A(1)~BIASW(1)/BIASW(1 )#*100.0D0

NO

| zrP2(J.69) = ww

WW
WZERO

BIASW(2)
WW = WW

{

WZERO>1.0D-2 WWhr—(A(2)+A<4)—BIASW(Z))/BIASW(z):1oooD6]

NO

| ZFP2(J.70) = WW

(31 5 26 (5% )
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E

BIASW(3)

WZERO WW s+ WwW

WZERO>1.0D-20

WW=—(A(3)-BIASW(3))/BIASW(3)*100.0D0

|

|

| ZFP2(J.71) =

ww |

POOL THE OBSERVED T,

DO LOOP FOR
DO LOOP FOR
K = K+I
ZFP2(J ,K)

I1=11t0 3
I2=1to 3
= TIY(I2,11)

FEED BACK TO GYRO DYNAMICS

DO LOOP FOR
ZFP2(J .K+9

K=1to 3

2) = GWFIA(K)*RTOD

MAGNITUDE COMPUTATION OF ORDB.ORDY

1 = o ]

Wl = 00DO
DO LOOP FOR I2=1 to 3
W2 = ZFP2(J,11+12)

W1 = W2+W2+W1
ZFP2(J.114+4) = DSQRT(W1)
11 = I1+4

11<36
YES
NO

| n

= 40 1

Wi
DO L
w2
W1
ZFP2
I1

= 00DO
OOP FOR I2=1to 3

= ZFP2(J.11+412)

= W2*sW2+Wi

(J.I1+4) = DSQRT(W1)
= I1+4

NO

() ® 26 (558)

MAGNITUDE COMPUTATION OF E
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Wi = 0.0DO0
DO LOOP FOR =1 to 3
W2 = ZFP2(J.1+92)
Wl = W2+W2+4W)
ZFP2(J.,96) = DSQRT(W1)
98) TESTD1 (1)
89) = TESTD1(2)
100) = TESTD1(1)-TESTDI1(2)

MAGNITUDE COMPUTATION OF GWFIA AND POOL ACCURACY

i

Pool area fulfill ?
J < JFP5S YES 7.2 )
T///////, EXIT
NO
l42 > OUTPUT INDICATION TABLE RANGE

J1 = JFP10(1)
J2 = JFP10(2)
JFP4 = J

List up $EFRZL

{&2 )
YES

| L1s = n
43 >
P = 1
J1 = 1
44 >
| 1P = LP-1

Change of page

LP > 0 5.2
YES {::>

NO

JFPS0 = JFP50+1
JFP13(LIS) = JFP13(LIS)+1

/// Heading Print ///
5.1
X 26 (o3& )
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LP = JFP10(3):1 page max line
LS = JFP10(4):Space line

LLS = LS-1 Space line count

LS < 0
YES
/Space line W7 / WRITE
F(1H )

LS = JF10(4)>-1 reset

LPIC1

[

1 area J 1 line

line 4+ }ist up /
=]

WRITE :ZFP1(J1)

(ZFP2(J1.,JFP12(LIS .K1).,Ki=1,

JFP11(LIS})

F(1H ,F83.1P7E188)

J1 = J1+1 7 tine
pooled date ¥ % T output
J1 < JFP4
YES
NO
HF167;7r Pointer
LIS = LIS+1
Sweep LI1s<Jz2
t# <
out#i YES
NO list up &7
B4 26 (25<¢)

>

B
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INTERPRETATE THE INDICATION TO DRAW GRAPH
JM1 = 100
JDT10 = 100
JDT11 = JFP4
FDT3(1) = DTP
(2) = DTF
(3) = 00DoO
DO LOOP FOR J1i1=1 1o 20
DO LOOP FOR J2=1 to 3
JBFD(J1.J2) = JFP3(J1.J2)
DO LOOP FOR J2=1 to JDTI10
JDT3(J2) = JFP2(J2)
DO LOOP FOR Ji1=1 to 4
JDT4(J1,J2) = JFP1{(J1,dJ2)
DO LOOP FOR J1=1 to JDT11
FDT1(J1) = ZFP1(J1)
DO LOOP FOR J2=1 to JDT10
ZDT(J1.,d2) = ZFP2(J1.J2)
CALL INPR1 (20,JM1,JDT10,JDT11,FDT1,ZDT.JDT3,JDT4,
JDT5.JDT6,FDT4,FBF1,FBF2,DBL,JBFD.FDT3)
INITIAL
SETTING PHASE
JFP4 = 0
JFP5 = 100

CALL DATE(JFP51)

pool area zero clear

DO LOOP FOR K1=1 to 100
ZFP1 (K1) = 00DO
DO LOOP FOR K2=1 to 100
ZFP2(K1.,K2) = 00DO

7.2
NO [:>%XIT

B 26 (o558 )

YES
INITIAL SET OF GRAPH ROUTINE
JM1 = 100
JDT10 = 100
JDTti1 = 100
1
CALL INPRI (10,JM},JDT10.JDT11,FDT1,ZDT.,.JDT3,JDT4.
JDTS5,JDT6,FDT4,FBF1,FBF2,DBL,JBFD,FDT3)

This document is provided by JAXA.
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COMMENT 1st card
input

= 1

llsl up ¥E/R code
input

f8/° card &b
1HE

— DO LOOP FOR J1=11o0 8 |

DO LOOP FOR Ji1=1 1o K
JFP12(J.J1) = IW(J1)

JFP11(J) = K
J = J+i

JFP10(1) = 1
JFP10(2)
J

0o
°T

EXIT
X 26

(o5& )
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SUBROUTINE

2T =7 N

INPRI
ENTER

usual routine

VR EL—F

JFLOW=20

YES

NO
-
DO LOOP FOR J1=1TO 50
DO LOOP FOR J2=1TO 3

JBFD(J1.,J2) = 4H

DO LOOP FOR J2=1TO JDTI10
JDT3(J2) =1

DO LOOP FOR J1=1TO 4
JDT4(J1.J2) = 4H

1

DO LOOP FOR
FDT3(J) =

J=1TO 3
0.0D0

|

DO LOOP FOR J=1TO JDTI0
JDT3(J) =1
JDT5(J) = 4H

JDT6(J) = 0

DO LOOP FOR J2=1TO JDT10
DO LOOP FOR Ji=1TO 4
JDT4(J1.,J2) = 4H

DO LOOP FOR J2=1TO JDT10
DO LOOP FOR J1=1TO 2
FDT4(J1.,32) = 00DO

DO LOOP FOR =1TO JDT10
KW = J/35
KK = J—35*KW
IF(KK.EQ,0) KK=35
JDTS(J) = ITM(KXK)

IIJI
& 27

INPR1

DIMENSION

DATA

initial setting

routine

T LA BEFE I ST ALY o v— Vs Y FRITDNT
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INPR1 (JFLOW,JM1.JDT10.JDT11,FDT1,ZDT.JDT3,JDT4.JDTS5.
JDT6 . FDT4 ,FBF1.FBF2,DBL.JBFD.FDT3)

SCV(3).IW(5).,1ID2(3),

ID4(4),8D6(2),ITM(35),

Jsc(2)

JDT1/15%4H
JDT2/ 3%4H
JGT3/7800+*0

ITM-1H1,
1HA .

routine

O 7 v — K

~

~

,1H9.,
v 1HZ .~

This document is provided by JAXA.



//’ READ //7 READ(5. )JDT1
JDT1,LN50 F(20X,15A4)
READ(5. )LN50
F(47X,13)

$87K table READ(5, )IE. (IW(K) . K=15)
input F(30X,A1,9X,515)

‘ Graph output table OER
IE = 1HE
YES E22>

NO

~ DO LOOP J1 = 1,5

1 sheet 5 item 7% max ¥

YES

NO

K=K—-1

[Eiij

By 27 (o5& )
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DO LOOP FOR J1=1TO K

JGT3(J1,J) = IW({J1) 577 data
Jarz(J) =K blocking %X
J = J+1

@

JGT1 = J—1 Sheet BIGCIE

L Subcomment input
Subcomment READ(5, )IE.JSC.JDT2
Read F(ZSX.AI.4X,2A4,2X,3(A4,6X))
YES
AD
T3

READ(5, )IS,SCV
F(25X,11,14X,3F103)

IF(IS EQ.1) FDF3(J)=SCV(J)

REA READ(5, )IE
Comment F{(25X.,A1)

& 27 (o0& )
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READ(5, )ID:.ID2.IE.ID3,ID4.1ID5,SD6
F(5X.,I5,2X,3A4,1X,2A1,2X,4A4,13,2X,2F155)

NO

| 31 = 1D

— DO LOOP FOR 1=1TO JJ

—> DO _LOOP FOR J=1TO 3 |

JDT3(J1) =1

E§>>

Bi5—TrARU
BAIRROER

L M
END
NO Loop
YES
|33 =334

DO LOOP FOR J=1TO 3

JBFD(JJ . J) = ID2(J)
_

|
LEDT3(J1) = JJ i

@

£ 27

(o318)

o>
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JDT6(J1) = IDS

DO LOOP FOR

JDT4(J.J1)

J=1 TO 4

= 1ID4(J)

DO LOOP FOR

FDT4(J,.J1)

J=1 TO 2

= SD6(J)

YES

NO

ID%Z:::>

JDT5(J1) =

ID3

]

JFLOW< 20

NO

NO

Efj

JDT;\;\\\\
K§>////YES

Scale #FEx

Item name &3t

Scale value

YES

5.3

)

X 27

(o5% )

53

N

kX
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Subcomment OfEi% card T

NO B2 xB8 18 =
DO LOOP FOR J=1 TO 3
FDT3(J) = SCV(J)
buffer
DO LOOP FOR J2=1 TO JDT11

FBF1(J2) = 00DO

( RETURN )

15

1

area

clear

DO LOOP FOR J1=1 TO 4
FBF2(J1,J2) = 00DO
DBL (J1.J2) = 00D0
GRAPH3 (JGT1.JQT2.JGT3.JDT1,JDT2.JDT3,.JDT4.JDT5,

JDT6 ., JDT10,JDT11,JM1,.FDT1,ZDT.FDT3.FDT4,

FBF1.FBF2,DBL,LN50,JBFD)

217 (o8 )
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GRAPH3 DATA JGP/0O/
ENTER JDT12/4H+/
DATE (JBF0 )

|

DO LOOP FOR J=1 TO 15 B L&X

JBF1(J) = JDT1(J)

JBF12 = JDT12

DO LOOP FOR J=1 TO 3

JBF2(J) = JDT2(J) L G A BN LR oS
FBF3(J) = FDT3(J)
JBF11 = JDT11 data AEOEX
NC = 0
NC = NC+1 sheet B count
IED = 0
JC = 0
JC = JCH1 data 8% count

S >
JC>:E?ZL///,YE 23

NO

JBF13 = JGT2(NC) sheet @ blocking ¥#x%

PBF1(JC) = FDT1(JC)

@

B 28 GRAPH3 routine @ 7 v — ¥
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Kt = JBF13
DO LOOP FOR J=1 TO Kt
K2 = JGT3(J.NC) date % buffer WKkXE
FBF2(J.JC) = ZDT(JC.K2)
1.2 I
KK = 0
23 -
KK = KK+1 item 8D count
K2 = JQT3(KK.NC)
KW = JDT3(K2)
DO LOOP FOR J=1 TO 3
JBF3(J,KK) = JBFD(KW.J) dimension
DO.LOOP FOR J=1 TO 4
JBF4(J ,KK) = JDT4(J.K2) item mark
I
DO LOOP FOR J=1 TO 2
FBF4(J .KK) = FDT4(J.K2) scale O
JBFS(KK) = JDT5(K2) mark _
JBF6 (KK) = JDT6(K2) scale} N
l 31
B 28 (o))
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YES
NO
JBF7(KK) = K2

I

KK @ K1
<

=

KK = 0
ITCOM = 0

DO LOOP FOR J=1 TO 2

DMNX(J .KK) = FBF4(J.KK)

l

B

min, max O®E

item D count

$67% Scale # &%

NO

JBF6 (KK )=1

ITCOM = 1

@

a2 )

ITCOM : 1 item3tBDO min & max & b Graph ¥ERK

0 itemBU®D min & max X b Graph fERR

(o312 )
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min, max data check routine

W1 = DMNX(1,KK)
W2 = W1s*W1

W3 = DMNX(2.KK)
WD = DLT1+*DLTI

DATA DLT1-1.0D-20/
DLT2/10D-7 ~

NO

W4 = Wi=*DLT2
WA = W1+W4
WS = Wi1-W4

WS <W3 <WA

NO

YES

2710

DMNX(1,KK) = 0.0D0

>\—DLT2 <W3 <DLT2
I\

NO

YES

2720

DMNX(2,KK) = DMNX(1.KK)

2730

X 28 (D% )
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Scale : 0

DMNX (1 ,KK)
DMNX(2,KK)

FBF2(KK.,1)
FBF2(KK.1)

DO LOOP FOR J=2 TO JBF11 min, max @ search

FBF2 (KK.J ) <DMNX(1,KK)

NO YES

DMNX(1,KK) = FBF2(KK,J)

FBF2 (KK,J) >DMNX(2.KK)

NO

'ES

DMNX(2.KK) = FBF2(KK.J)

I

421~4.22
2
YES {3 >
=0
1TCOM Cis 51 )

NO

mmxu(w::mmxu,n
DMNX(2,5) = DMNX(2,1)
KK = 0
l«s }
& 28 (o5% )
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DMNX(1.KK)_>DMNX(1,5)

YES >

NO

DMNX(1,5) = DMNX(1.KK)

DMNX (2 ,KK)<DMNX(2,5)

YES >
NO

DMNX(2,5) = DMNX(2,KK)

KK <K1

NO

B 28 (oD% )
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ITCOM=1 6.1
YES

NO
KK = 0
data BR&bEE
KK = KK+1

WK = DMNX(2,KK)—DMNX(1.KK)

WW = DMNX(1,KK)

DO LOOP FOR J=1 TO 4

DMEMO(J . KK) = WW +WK=*02D0*DFLOAT(J )

Lmar ~ Tmin
N = T+ TR (=1, 4)
YES on = T 5

NO

M 28 (oo%)
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WK = DMNX(2,5)—DMNX(1,5) item 3BO & &2 O Graph @
WW = DMNX(1,5) BROBE

DO LOOP FOR J=1 TO 4

DMEMO(J.,5) = WWH+WK+*0.2D0+*DFLOAT(J)

$e———LDT1 = JBF11/25+1
6. 2

L}GP:=J0P+1 ] B L print

WRITE(6, ) JBF1.((JBF2(J).FBF3(J)),J=1,3),
JBFO0 ,J@P
F(1Hl.2 1H0,10X,15A4,1X.3(A4, = ,F63),
3X. DATE ,1X,2A4.3X, @P= ,13)

YES
KL = K1 KL = 2
mark WRITE(6. ) ((JQT3(J2.NC).JBF5(J2),(JBF4(J1.J2),
print | Ji=1,4)).J2=1,Kl1)
~— F(1HO0,8X.4(I5, ; ,Al, = ,4A4)
dimension WRITE(6. ) JSC,
print ((JBF3(J1.J2),J1=1,3),J2=1,K1)

F(IH ,1X.2A4,4(11X,3A4,1X))
WRITE(6. )(JBF5(J),J=1,KL)
F(1H+,105X,2(10X,A1))

=0 { >
IED o 7.1

YES

@

B 28 (038 )
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LDT1 ;max data ¥ /25

ILC: line counter

2

JC = JC + 1
LC = LC + 1

MK1 = 0 MK1:;dot tline ZTAhBHED
MK2 = 0 MK2; 1 » "
LC =1
YES
NO
MK1 = 1
MK2 = 1
1
DO LOOP FOR J=1 TO LDT1 dot line ®OHAN
JW1 = 252]
JW2 = 50+]J
LC=JW1
YES
25 line #iCdot AN 3
NO
MK1 =)
LC=JW2
YES
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MK2 =1 50 line % dot AN A
JC=JBF11 last line € dot ZAh %
MK1 =1
MK2 =1
A J
B 28 (o1 )

This document is provided by JAXA.



100

MZEFHENARHRES 1 05

DO LOOP FOR J=1 TO 100
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JC>

NO

JBF1

NO

| LpW)

| Lp)

l

A

LD(1)

1H.

DO LOOP FOR

J=1 TO 5

JW =

LD(JW)

20x]J

1H.
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NO
YES

DO LOOP FOR J=1 TO 5

J1 = 20+J—-10
LD(J1) = 1H1

IF(JBF11 _LE.1) GO TO A
IF(JC .GE.JBF11) GO TO A

WK1 = FBF1(JC)

—BFDO LOOP J=J1, JBFM doubly time check

WX = WK1—-FBF1(J)
WA DABS (WX)

It

~20
WA <10 NO

YES

NDP = NDP + 1

NDP=0 TES 10.D

NO

DO LOOP FOR 11=1 TO K1
DO LOOP FOR 1I2=1 TO JBF11

DBL(I1.,I2) = 00DO
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——+ DO LOOP FOR KK=1,K1]

WK1 = FBF2(KK.,JC)
JJ = J1+NDP
N1 =0

DO LOOP FOR J=J1.,J7J

WK2 = FBF2(KK.J)
WX = WK1—-WK2
WA = DABS (WX)
WA< 102
NO
N1 = NI + 1
DBL(KK.N1) = WK2

YES
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YES

NO

44j1L2>

WK1 = DMNX(2,KK)—DMNX{1.KK>
WK2 = FBF2(KK.,JC)—DMNX(1

|

WA = WK1 *WKI

WA <107%®
W<<

NO

MLW = 990D0+WKZ2, WK1+1.0D0+1.0D-7 BEHHN

MLW< 1
NO <
YES

MLW = 1

MLW > 100

[ Mw = 100

I

I

[ mw =1

l

LD (MLW)

= JBF5(KK)
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KK <K1

YES

NO

WK1 = DMNX(2.,5)—DMNX(1.5)
WK2 = FBF2(KK,JC)—DMNX(1,5)

]

LLC = LC/5%5

LC=10R LC=LLC

NO

WRITE (6,

6000

/_J WRITE (6,

]

IF(NDP _NE . 0) GO TO 6000

28

) LD, (FBF2(J,JC).J=1,KL)
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NDP=0
D 1ES 14.1
NO
JL = 0 £ % event
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JL = JL + 1
DO LOOP FOR J=1 TO 100 Space line # &
LDO(J) = 1H
!
KK = 0
12.2
KK = KK + 1
WKO = DBL(KK.,JL)
WX =WK 0 *WKO0
IF(WX.LT.1.0D-20) GO TO 6600
1 M= 1
@M/X,ES 133
NO
WK1 = DMNX(2,KK)—DMNX(1,KK)
WK2 = WKO—DMNX(1.,KK)
12.4
WA = WK1 *WK1

20 |
YES MLW =1 —@

NO

MLW = 990D0+*WK2 -WK1+1.0D0+1.0D-7

YEs MW -
]

NO
100 =
MLW> VES MLW = 100
NO ]
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132

LDO(MLW) = JBF5(KK)

= 6600

YES

WRITE(6, ) JBF12,LDO
F(1H+.8X,100A1)

JL<NDP
< YES

WK1 = DMNX(2,5)—DMNX(1,5)
WK2 = WKO—DMNX(1,5)
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[ZEZ]

[ Jc =Jc + NDP |

BB O

LN50=1
YES NO

7.2
NO I :

JC>JBF11

YES

ITCOM=1
YES

NO

rPl DO LOOP J=1.K1

WRITE(6, ) DMNX(1,J),(DMEMO(J1.J).J1=1.,4),
DMNX(2,J),JBF5(J)

WRITE(6, ) DMNX(1,5),(DMEMO(J1,5).J1=1,4),DMNX(2,5)

JC>JBF11

NO
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