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Strapdown Inertial Guidance System

— Onboard Software and Its Evaluation —

By

Koji Otsubo, Mitsuo Oguchi
Keiji Nitta, Hidehiko Mori

The inertial guidance system used in a satellite launching vehicle basically consists of
an onboard guidance computer system and an inertial sensor unit which contains three
accelerometers and three gyros.

It is necessary for an onboard guidance computer to have functions for computing
current position, velocity and attidude of the vehicle, so called navigation computation
using outputs from the inertial sensors, and also a function for computing the guidance
command to guide the vehicle to an orbit injection point. These computations must be
carried on in the real time. In order to satisfy these requirements, it is necessary to
develop onboard guidance software which is not only processed in the real time but also
has a high navigation accuracy.

In this paper a new algorithm for a strapdown inertial guidance system which satisfies
the requirements is presented. A high accuracy flight trajectory analysis program for
satellite launch vehiccles was also developed for the purpose of evaluating the
performance of the onboard guidance software and it is combined in the evaluation
software system. A summary of the composition and functions of the evaluation system
is presented. Evaluation results indicating the degree of navigation accuracy are also
shown.

As evaluation parameters, processing cycle time of output data from inertial sensors
and navigation computation cycle time are given in the ranges from 20 to 2000
milliseconds.
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Simulation results show that a cycle time of less than 100 milliseconds must be
chosen for the sensor data processing cycle and of less than 1000 milliseconds for the
navigation computation cycle to keep navigation errors within 1 m/s in velocity and 1

km in altitude.

Evaluation results for the accuracy of a closed loop guidance algorithm derived from

the optimum control law are also shown.

To establish the real time processing, many algorithms of the onboard guidance

software are simplified, and the effects of those simplified algorithms on navigation

accuracy are also shown.
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T BREHNIAELE KDL ERANBONS,

ao:tm;1(453+z&7ﬁ
(de,_, +§fz T)
= -
B = tar (4Vp,+ 97, T)
(et 95D+ (W, + 9, T

(6-3)

rtEL, TRREMGHEDS » b4 7 F TORAH

THY, AV, dVy,, dVy, B TRHMEICHENICE T
Boh 2 EEHYOZRTTH 5,

(6-3) RBEBRBERDEHELH T REHDA
2 BEZ 505, HURAS HICEERTICET AHED
AILDT, ChIXG TREFBEHETSHLVHR
R iIcb i, FEL LTE, EEEHFOATE
, RERHLPAKRICHBET 2BNERENSDT,
THELTIE D fohit ay, by it LD IEBIESR 42,
4F 2MmL, ChiEBRIPETIRETRERNT
BPEREMBTCLEEELD, THLL,

a=da,+ 4a }

(6-4)
B=F8o+ 48
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2L, da<<1, 48<<1
(6-4) X% (6-2) RiIcA L, da, 48 D_RIE%
BT, KRB oN 3B,

L Ve
Xp=—_—" lsmao cos fy+ 4a cos g cos fy

— 48 sina, sinﬂo} —§f1

.. V. ) _
yf = P Slnﬂo—f-dﬂcosﬂo —yfy t

v

. ex .
zp = T——t {cos a, cos fo—4asina, cosf

-—Aﬂcosao Sin/go}‘_?fz
(6-5)
721201, sinda=4a, cosda =1, sindf = 45
cos 4f =1 LA LT B,
(6-5) Aicxt L, FPMEARNE LT

TI
J=J (4a®+48%) dt (6-6)

0

$EZ, BE, BEREELFIB LTRSS 42 46%
2RHHE, KADBBOoN B,
40" = (Hy —B-By/A" ) Wg/Wg
. } (6-7)
48" =Wg-A-Hy/ (Wg+A")
=1z L,
Wg=— A Vo (QuPL+QPy)/(2P)
A O U
Wp =", {T~T2+ b (1 fo)}

2

A, = A/ (4-B")
Hz =Rprz—Rpz—Viz T, +W —Wy/ (A" BY)
HY =Rny‘—Rfy— nyTe‘f‘Wz'i’Wg B/B*

. 2
WO_ ? Ta
w=W, 9,
Wg :Wo gy

W :{(Tc_f)Lf-FTe} Ve.r
& =7/(T-T,)

HEN R RS 7755

7 =T,/T

Le=1log¢

Py,=(2({-2—-L¢)/T

Py=26— — (2+L)

Q1 =(3-7)Le¢—37

02 ={(377—5)L5+57]+%(77—-1)L§}T
A= (a1t

B = (g1t

|9, T, +4Vg]|

Yo T+ 4V,

A=

9,T,+ 4V,
(e T, +8V5) " + (97, T, + 4V}

=

T,=T

Chickhe ., FRUI - T2FRIESHID
KR &85,

Apiteh = %o + 4a*
(6-8)

B yaw = Bo+ 48"

(2) HREHRIERSE] T, DR

PRSI QIR A SHDH - b4 72D
BEEEL, TOMBRIMBEREKMALE DREZEIC
BEC L BIBEEEEMA 1cb OB, HENICL B5E
ERALELOELTRD S,

G, N BERERSYZ 4V, L THIT,

T, T,
F 14
4v, :J ;dt =J- £ dt
0 o T

=V, log (

P (6-9)
EEEEHZEZTADRLELNEEBAA 5V &
T5&, Chuid

ov={ov2+ori+ o}t (6-10)

1L, 6Vp=dVp—9pp- T,

OVy=4Vyy— 95y T.

oV, =d4Vf,— 9, - T,
(6-9) KU (6-10) REBNT, T, ZRDE L
b8, BRI BB RO TR D L S IKITEHEEBL
B, &, T,DE0HALET, L, ChEBWTT, %
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KA THMT 5,
T,=T,+6T (6-11)
ch#z (6-9) RicfAA L, WBIRZEALTOT O
2RI Er T IR 8o 5,
AV, =C,+Cy 6T

Ak Al U T/
G =—V,, log(l— Te )

(6-12)

Co =V, /(T-T))
(6-10)R & (6-12) REZ LWEEC T LiILL
T, sTRIRARD LS8 5,

8T={-Dy+VD§ —D,Dy, }/ D (6-13)
2L,
D =ci-9°

Dy = CICZ—?f;: (?f.t : T:—AVj‘z)—'?fy (ify'Te
—AVry) =g (G T - 4V, )

Dy =Ci— 4V =95, T,V —(4Vy, =9, T,)"
— (Asz —?fz T; )2

(6-13) ADIBBED+IIT, %, FARINAT, LB
K& EE,, &L EEhIKE - TREENRIEINS
B, EEROHETRIEEIEERBICBSNGHE
EEMEE LTE» T HBICE-T, MED AL
ALUMEBBO N5,

(3) FHIESAHOBEKEZERBST~DER

(6-8) XL OFHBBRERTOY v F, 3 —DFH
k4Rt hdha, fE550DT, ThERVLT
FEEERTORMTENRT PVOEDFERD D &L,
RAXD LI B,
cos f-sina
—sin f
cos f -cos a

IhEBEEEERNTCERT SICIKRADEA
FERV B,

Xceg = (6-14)

xcg =T I (Ton) Xce (6-15)

7272, Tag» Ton 3 Tg» TonPEBTITH, Ton
BREEER DO BFRERERNDOERITIT, i
BERTHEDT, EEFTINEL B,

(6-15)RDOBIEMN S, Hl 27 a~EEINEH
HIESBRROL DI B,

Hp = 0pr

-1

Hp = flgp — tan ( (6-16)

wC_Ba) L

Xcg)
-1

Hy =6y +sin (xcp,)

7:72U, Ogr» Opp» Opy BOESCANONE T
077 LAFHESHT, 2ERFEOB/ICIBE OK
WEIN B,

6.2 BMHECHITEIMESA—FIDRE
FEAHERL IR T SFEEERRIBEIERA
AR ET RS, Yo=Y VDI ¥ a
DERICI B3HE, 4R, FEBERICEAT 54/
A= LEBELLELSTRESLEYD, DI, &
WREZCREY 5457 A — 443, EEHBEIENRR
iKBondoh , PORL L /74— 2L DR
TE5HREBOI, NREGCEOBEFRER4NRT,

AZC

Zy |NP

Xi41

FEHEERREMEEERICET S
£, 2 — 2 OREARK

(1) FEEBEEE
HEOBEBAAK BT 2FEBERE (I XS
Bt ->THEEN, 9¥ v rDEAF I 7 A0
RENTO B EREESR (ER) B2 (Verx »Very
Verz)E LTEBZON5, £-T, CORFZHE
BEEZRRS (Morx-Verys Vorz)E LTRRTHE
BLBETH B, DI DOREERITH Tepr R
RicLoTALN3B,
1 0 O cos0g sindg O
TGET=(O -1 0)(—sin09 cosdg 0)

0 0 -1 0 0 1
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cos0g  sin 0y 0
=| sindg -cosdyg 0
» 0 0 -1 (6-17)

-7, Vor BRXDL i 3,

Vor = Tger - Ver (6-18)

(2) MEEER(NR)DOSFEEER(GR) ~

DEHIT Ton

AbLT7 2 TEIAERICEBNT, of o, FOB4
Zle DALE, BEBSEHEIC L >TRDHS I B8,
FHARRFTEEERKS AT LD EDT,
BUEER R C FEEE RS ~ERT 204808
H5b, COFEBITINE Ten ETHIL, ThidirKic
o>TEZBHN 3B,

Ton = Tng

=TnL TrE, TEGo (6-19)

Ty Trgy i3 EhEh (5-31),(5-33) Ric & >
TEZSNTWVADT, GENL ERNDOEELH
750 TEg Dt =0k B 2SR TNIT L, CTh
42K T GRE ERDOBERICEBNT, V= ¢
BOIIBEICIET 8, > TTgg, BERKRDOL D
Ic1g 5,

HEWAART RS 7755

cos Vp 0 sinVp
T(-Vp) = 0 1

-sin Vp 0 cos Vp

1 0 0
T(—AKT)Z 0 COSART -sin dl']‘)

0 sinddp cos dir
cos VL 0 —-sin UL
T(Vy) = 0 1
sin¥; 0 cos V.

ARVEARRRLVBOoN ST ~%id gy, Vr,
AL DATHEDT, ChEANT(6-20)RDE/*
7FA - ERTRTHEDBLETHB, ChiIX40,
AR SN BEREAVSEE, KDL DKL B,

TN= cos'l{—sin ¢ cos Zf}
: =cos '{sin(m-0,)cos Vp}
Ap=drta-ig

=27+ tan—l{tan(ﬂ— Ug)sinVT}—RL
Vo = cos *{cosi/sin(m—1x)}
dip =g+ @t —2y

(6-21)
6.3 RmFEEx
6.1 TR~XIFEEIIREL L v FAIE SRT

1 0 0
TEGD:‘(O’I 0)T(VL)'T(-MT)'T('VT)'T(%) T30, ChilBELTIHEHERALICSE

0 0-1
(6-20)
7212,

cos0g sindg O
T(dg) =| -sindg cos6g 0

\ 0 0 1

) North pole

FHEER(CR) LEESEER(ER)
g ): LA

42

WT, BEELEEN7 VA BEBR—BEES1:
HOFELETH D, ChBHORREANSE, &
ERMEEXYYOMBO I A VF L, BT AV ¥
EENFNRICBEHEIL—H I 28 H%T 5,
COBREREN—FERHEOL LT, »HEEYE
KHR->TRLUr DI RIFRFICBONAETH 518,

o’ 5+ OEBHEARIFERILOT, R -8
BEHBRICRZOI A VFRIBEMBEZ KL
Vo FRAPEOTUMBRLE LR fTUEDNEOD
T, BREEEZNPNECTHHITETH, —BHOIKE
B, EEOMBELFRBICE 0T 2T TEHL,
ZDIY, 6.1 TRHI-FEANEKREESITHD
E5¢ET 3L, FRow v FREKERICED, x
VIV AT LARIFEFERAREICE B, ThE
B BIoHICHENELETTORM, T, 85 5@HUT
Koo, BEGEIED 40, 4f5FH o< F
MoRTL, hD, ThUBRDOT,OERFLHE
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LB TIRBICEBRMASEZE LIKHRERL
oo TOHARE—ICKRBBEE LA ST ELICLTY
%,

6.4 TUUOUBRAES

6.1 TRHO NI FHFRIESHHBIBEBERICE
GAEBRBOAEMEIERTALDTHB, T, C
DOHITKZU THE Y 27 o 3te8 U, BikEomEx
BREATIREBICHIE LY Oy BRRAES L
BThHd, COEB/7t9:TTi3, RBANRESRS
FOMICEEREEZER LT, V=7 4—F~Ny 7
FEEEBOIRRIC L > TEREZFTHN TV 5,

S=K,(H- 05— K, o) (6-22)

L CT, g3 FBIESAHBEFRINILREAND
HEESh2BEDLRRT, HicK LK ABIcHN
Ehd, X, K1 K437 4 —FN, 2542 T, o
Ty PORU ¢ DREICHIGELTELTE 84 F 3
2 IHTAVEBEBIC LTRLE L, 24 47 -7V
LoTEZBFREHNTILS,

B, 7724 ' E—-FDH>b3—-RAF 4 V7 E—
FORFICH, S=0RFETELIIC LTS,

X, BRHEEEE LT, #RAY =5 FEKEIE
AT LB, ChiZEB /7 bY =T ORBESF
i RERBER LISV D THEBET 3,

6.5 FMHFII-—FrORETO-—-

6.1 ~4 TRANFEETNITY ZLONBL—F
DWRET7 0 —DFBILOOTRRB, FH T—F
VORELBL-T &, TIBERENN - TICKRIE
ns,

(1) 2&FHEr—F~ (0B0OSG1)

A —FVRHEAELV-F 2o DOV, Ry .Gy
RUOBEEZBZ ) o 7 AT\gEBOT, o—u,
Ey ¥, 3 -OFREBSHHRUBREELRAT,%
kB, Fv—F v DARNT — 2 BROBRIC 1L B,

ANT =%

JFLOW : 1 =9){IE, 2=@%AEDIE
E

JIKOK1 : 3B¥%] (msec)

TNB D BRI B ABARRE NG B
F~OEREBITS

SUV D BAEBHRICBI AR KDL

214 (rad), 00), )=1~3

VN D HRLlicBI ARU : D KROEE
(m/sec) W), y=1~3
RN DHRZIic B AR ¢ DHROMIE
(m), RNU), j=1~3
GN D BRic B AR DKOEN
HEE (m/sec?), GyU), j=1~3
KFLOW : ##&R 7'~ v S4troiEx
Hhs—4
MFLOW : ##%€— FoigT
TEND : HEALSH#NH, 14 T7FTO
B§fd]  (sec)
JTEND : TEND X1000 (m sec)

JTEND2 : #h 4 » b2 78% (m sec)

HEADA : ##48457A (rad). HU), )=1~3

DEDATA : $#&FR 07— v 7R
F—F  ONBORE 70 -2 rHIR4BD &
I B, Tk, JIKANARFHA LV —F 25k 1)
HIETRT BT A =2 THO, JIKOK1ZIREFZID
RRETHS, MFLOW=1R3 2BFHL—F /D
EBx e U, MFELOW=23R#¥FE L —F D
EBEIETRT 5, B —F v OF 1 [0 8 DREghE
id, DA b3 7EMT, OF 1 KT LEZE RS
LEHEMNTLUDONS, UBEOHEILBO TRETYA
JIWTRDIMET, BT, T,=T,— 4t %¥fl
EELTHRWS,
(2) KRyxFHEL—F >~ (0OBOTG1)
Env—Fr32EFEv—F v (0OB0SG1)ic &
>THHBINT X047 , FPOKRBAT S TG X
NB3bDT, TOARNT —2RLUTOL Sics 3,

ANF =4
JFLOW : 1=%8F%E, 2=m_A%0E
DTG D FEHETA TV, dig
TNB : BEMS NE~DOEERE BT
SuUv ! BRICBF AR 1 YKDEHAA
(rad), 6g0), j=1~3

VN P BRAIIK B 2R 1 YKROBE
(m/sec), (1), j=1~3

RN BRI BE AR ¢ D EKOE
(m), RyU), j=1~3

GN D HBRIKBEARL @ D&KicH <

BENMEE (m/sec?). GyU), s
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OB0SG1
(JFLOW, JIKOK1, TNB.SUV,VN,RN,GN,JTEND2,MFLOW, TEND , JTEND, HEADA.
KFLOW, DEDATA)

3
1 e/ 3 | WD R o —
EEEE g =
4 4 4 B
OB0SG1
ENTER

MFLOW=20

1 2

N

[

Usual computation

phase JIKOK1 < JIKANA
= {72)
ES
No
MFLOW=1

Transform Vg, Rg, G into G fromN
Ve =(Ten)*Vy
R = (Tgn) - Ry
Gg =Tyl Gy

Get difference of velocity (G)

4V =Ver—Ve

V. Rg, Gg © magnitude Ot

cos 0, cosi2 .sin% DEHEAE
cos 0 = (Rg*Ror)/(Rge* RoTs)

o d must be 0<o<m
cos 7 = {(l+cosa)/2}%

sin% = {(l-cos 0)/2}%

@

K43 2BRAT—-VHENL—-F/DRETIa— (a)
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i Burn out time D IE

mean gravity ORI 6 = vtog —
1 s
G,=~ (Ggre +Ggs) oo Ve
. @ = °oT,
G,=—G,*sin—
2 P =1 s
G;=0.0 P2 rog,
g

Gy =G4,-cos? V=TT, +d¥n

Vy=Gr T, +d¥e

1 Ve=0Cs*T,+dVx

m=Ci-Ga+20,0
Dy = GO~ (G¥, +Cy¥, + Gy,

Fairing Cover dropic & 5%

Mass O {342 HH Dy =¢f- (Flavi+rd)
[ o= -I;—I[(o,‘-n,a.)hmj
V. TORE KA
My =My — M dig . @ jl
¥, = THRUST/M | JTEND =TENDX 1000.0 |
T _=My/M

Terminal Guidance {CBT4 3Mm T

No
YEgs

| JTEND 2= JTEND + JIKOK1

P : , * *
Burn out time T, OHH ararﬁg;f‘yj 4, B OX
l 4= CaT, + d#¥5
L GyT, + Vor
o r @ b=- {(517.*“'1;1 )5-‘(5)7','* ch;)'}i
- 7w
ONBOARD 0T, D#HK ;.:;.Iifi
T,=T,—4ig
T Yis @
No
) )
M43 2RAT-—VFENV—-F D K43 2BAT—-VFENV-F/D
#HBE 70— (b WwE7o0— (c)
=1~3 DEDATA : &R — ) v 7ER
KFLOW : &R 7Y v 7 oiEx, 1= FEN—FORBT O —FREIFTRHID L O ICH
FEKER, 2=41F3I, 7V %5, TEND XU HEADA DHEDOD—BEEEKE T ,-
v EAMBMEBOEKERIZOBOSG 1L —F v EFELT
Hh7—% » 5,
MFLOW : ZF &t — FO¥ER (38) vy BEA/ES (OBOST 1)
TEND P HRBEENCHNA s P TETO Fov—F /i3 Bkt #HE/ L —F ~(0OBOBC1)
5l (sec) MOMNIEND Op, @p EFHL—F U HOHP X
JTEND : TEND X1000 (msec) haFMiESAHE, 34 L7 —TUhOREET

JTEND?2 . 2BH#71H » b2 7% (m sec) 4= NNy, 2454 YKy, Ky ZFEOTEESZRD
HEADA : F¥iESA (rad), HU), )=1~3 23, AHNTF— 23T DL 3,
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Thrusting angle @ iE

T
¢ =7
— T¢
7= T
Lg‘—‘logf

P =(@26-2-L)/t

1
Pz = 25_‘ —‘2‘ (2+L5)2

Q, =1(3-7)L¢—37

02 ={(371-5)Le+57+ (-1 ) e

HHHEDES %KY 5
Tg = tan—l(B)
Taa = Ta +46
Tga = Tp +4Y
le = COS(TBA) . sin(TAA)
Xoe, = —sin(Tgy)

XoGs = COS(TBA) . COS(TM)

2
|

XC(;E‘G/%Z)“‘Q BXRiCE®R
Xcp = (Tnp) (Ten) - X

Parameter HlZ. HIY @iﬂj

1 2
W():—‘Z—Tt
W, =W;Gs
Wy =Wy G

Wy ={(T,~ ) Le +T, W,
Hiz = Rets — Ry — V53 T¢+WI_W3/(A‘B‘)
Hry = Rery — RGy — V62 T.“’Wz*'Ws'B/B‘

Heading angle OF &
H, = 03]
—1,X
Hy, = Op, — tan (=SB )
CB
. -1
Hy, = 033 + sin (XCBz)

HIEA 40 sy DR
A, = A/ (4% B")
W=~ A,'V,_zt (Qe*PL+ Q1+ Py)/(2Py)

4 P
Wp=_ex | 1 +——1—(1—6-L5)}
2 t—T¢ Py

40 = (HIZ_ B'Hly/A*)Wp/WE
Ay =Wg- A’sz/(WE'z{‘)

hfkER D pooling

(=N

6, 4y ﬂ‘f‘é‘ﬂ?ﬁéﬁﬁﬂ)@b\@ check

@

@
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6.1
[ j initial setting phase

R/ T A — FRE

Terminal parameter ¥R E

$I#ARE data print out

JFLOW1 =1
JFLOW1=2

Teg)o ERTHNOEE
TNe)o "

Tve = Tygdo * Teglo

EWITF) Ton DEE
Tns EBRGHOEHE
Tsez "

TgGz "

TNe = Tns * Tskz
Tne = zNE * Tgez

Ten = TnG
_ﬂ

DTETM = 20.0 DTOR

DFAIM = 5.0 DTOR

TBO = 15.0

J

49

JIKANA = 228013
JIKANB = 243513
JIKOKO = JIKANA

JFLOW2 = 0
EMZERO = 701.94204
EMFLOW = 1.92013

THRUST = 5440.0
FCOVER = 26.431044

Ver, Yor, Ror, Gor, DE&

{ ; input data list up

-

@

( EXIT )

{ ; TAU. T print out

D

>

[

.

TAU., TEND print out

( STOP >

R43 2RAT—VHENV—-FVORE7o— (e
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OBOTG1

(JFLOW, DTG NB. SUV. VN, RN, GN, MFLOW, TEND, JTEND,HEADA, KFLOW, DEDATA)
1

{— E E E E - - 25 — 2
3
1234 1205
OBOTG1
ENTER

3.1
X2 >

Terminal Guidance {3 2/ 7

IDTG = DTG * 1000
JIKOKW = JIKOKW + IDTG

Vo, R Ge E NZILEH
Ve =(Tgn) - Vy
R =(Tgn) -
G =(Tgn] - Gy

Get difference of velocity (G)

dVG = VGT - VG

cos 0, cos — 2 , Sin— DFH

cos g = (RG RGT)/(RG4, RGTQ)

cos% = {(l+ cosa)/2}’}

sing— ={(1-coso)/2)3

mean gravity O E

Gy =+ (Gory + Ggy)
2

1=—54'sin%

ol Dl

s =0.0
63 -—G4-cos—qz—

@

44 2RAT—VRIBFENV-FVORETIo—  (a)
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initial setting phase

Burn out time 7, D HH

T,=T,— d¢g

terminal parameter M fE

i ; terminal parameter print out

JFLOW1 =1
- JFLOW1 =2
parameter A,BDFHH T
_ G\T, +4¥
T GaT, 4V
GoT,+ 4V
T {(GiT V) 4 (Go T, + a ¥ P
I LERITH Toy DEHE
HNIDORSIDHE _
46 =0.0 Teg)o EBRFFIOEH
4y =00 TnE)o "
.—l _~
TAA = tan_l (A) TNG=TNE>O.TEG)0
TBA = tan (B)
XcG, = cos (Tga)- sin(TM}

XCGZ = — Sin(TBA)
Xces = cos(Tgy) s cos(Tya)

=2

~ ~ Tns ZEBOFIOEE
Xep=(Tng)(Tgyl Xcg T sz Y
TeGz "
Heading angle D& & TNe = Tns * Tsez
Hy = 0p, Tne =Tng * TeGz
D¢ Ton = Tgn
Hy, = g, — tan ]( 083) g

XCBI

Hg = 033 + sin—1 (XCBg} ! ;
& [ #E S D pooling ?

EHITHE print out

Ten print out

o @

K44 2BAT—UVKRBFENV-FORBTIo— (b)

ba
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Ver,Vor, Rer, Gor, PE#

{ 7 Ver, Vor, Rgr, Gor,
D list up

l4.2 ) >

( EXIT >

44 2BR7—UKBFEL—-FyORE7o0— (o)

OBOST1(JFLOW, MODEF1, JIKOK2, HEADA, THB, OMB, STEER)

- = W S Sf =

Usual computation phase

Table & ©,JIKOK2 0 DGAINKI1, STEER(K)=0.0 K=1, 3
GAINKZ & #~ 3% > JP

STEER(K) = (HEADA (K)— THB (K) —GAINK2 (JP, K)
«OMB (K)) * GAINK 1 (JP,. K)

K=1.3
—
» Initial setting phase
JGAINP =2
JGAINT (K1) =0 "\ ki=1.20
GAINKI(KI.K2)=0.0} Kyl
GAINK2 (K1, K2) =0.0 ’

Gain table ®E AL ﬂ

Initial gain data print out

( EXIT ) X|45 #HfE R T LODOHRB 7 a—
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ANT =4
JFLOW : 1 =%#f%E, 2=AFQE
MODFF1 : 754 t®— FOD#ER
JIKOK2 : 3% (T)+4¢tss (msec)
HEADA : #F#iESA (rad), HU), J=1~3
THB  : RU: SHKEZA (rad), 680),
J=1~3
OMB D RUr HOKEEGEAEE (rad/sec)
@gly), )=1~3
2
STEER : ##ftf8 S0), y=1~3
F—F/ DFET7 0 —~EREIEIRBO LD ICE
B, B, dtgsBE s 27 LOBB YA 7 VT,
i 2T LAOEENRUFEEEEZ R LI 51
Hicid, By BB E LSRR T EHLEV T
a b= 3 VBB L DIIEY, FEEHER
BHCHE D D EBTEN LB, Ky . b—V s
YTROANARETUILERILS E T, FHLME
EULTdtgg=10ms BT L1,
6.6 ZIJLIVUXLOUNIBEFE O
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