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(Strapdown Attitude Reference System Consisting of Rate Gyro)
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This paper presents the configuration and performance test results of a SDARS, which

consists of three rate gyros and Zilog 8002 microprocessor.

Real time hardware-in—

the-loop simulation was performed by 3 axis flight motion simulator applying the

assumed typical profiles of angular motion.
And, attitude errors was reduced by compensation of gyro

of SDARS was satisfactory.
errors.
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Test results showed that the performance
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) 7}&% A (Angular Motion Profile)

2 Ago] Hgy B4 ZA4E AHL & 3 Lt
z7e Q9 Myzos 429 Z4% P, Q, RS 13 59
7o Beg 2] whEZClT AL
27lo} 43 7Hese Wi PP HFAHez 7P7é*}53i°}
7 62 o] 7A9S] WAz B AR e 2
Ao} ek,

ol

ol%

h=i L.
e
A = -
P Q R
1 +P(b) +Q(b) -R(b)
2 +P(b) ~Q(b) +R(b)
3 -p(b) +Q(b) +R(b)
4 -pP{b) ~-Q(b) -R(b)
5 +P(b) +Q(b) +R(b)
6 -p(b) -(b) +R(b)
7 -p(b) +Q(b) -R(b)
8 +P(b) -Q(b) ~R(b)
100.0
]
= - ﬂ (a) Roll Rate : Max.=90 deg/sec
@ ] i Ave.=1 deg/sec
< 2
Z :J
o 007 \/\/\/\A/\/\A/\/\/\/\/\/\/
g 3
3 ]
= ]
—WUQO-‘H»»unlrl|\1\t;ll\l‘\ll\.v[\,
0.0 10.0 20.0 30.0
100.C |
E;: N (b} Pitch Rate : Max.aYu deg/sec
Q b Ave.=2 deg/sec
[&] -
é—‘/ 4
= 0.0E rr
= 4
= 1
2 ]
& ]
~100.0 T T
0.0 10.0 20.0 30.0
100.0
g 1 (c) Yaw Rate : Max.=90 deg/sec
Q - Ave.=3 deg/sec
) N
8 ]
)I._-I 0.0 7 Yy—
@ ]
z 4
= ]
—100~0— S T T T O O N SR
0.0 . 30.0
TIME (SEC)
33 5. 7| A4E AR



(4) AgZ4 9 HE
1) AR A= A1 (Stationary test)
wA FAAERM AP agR(e] Hee BUT A% 201
A% 2 AN ek AlE 2% 0.2° oYz vk,
Hpojoj A RAF F ule= CE{zEZS Bfs(resolution)
2 0.01%sec Tlgto] grh

z
1

2) g2 AT AREH

B AT PaR 2] MIHAILE HEA AR 2HEA
203 ZFHAY AA2abg HERIE QlTh A2 R e
ag, 20, 8% 71 2.4°, 1.3°%, 2.3° ojgiz uspyie),
 5¢ FHA AR wabee] 2Ahg ¥t 2,
A 270 == A 2xe] 271(] el |)7F 10-50% ZHatt
ZI2E HEh TR g et BAoE Mg 450
AR 2oz FoRTh TR o7IA ARERE ol ExlE
o 4% 223 PP 227 gl exrryel 79 £7hst
B AEEA 2 227F AM FH eAr Byl 3 B 2Ol
Ziow wekgeh,  ofzigtol], AEFehe A Ao} YA o
917}5t 1 (trajectory dependent) 3t BAJol| AA| 13
Z70] wie ERAshD Ay &8 4T FE Y exe
BAZ Wl gAsta "o

£ 4. 99 AR AREN

x & X X
- 202 % AA 22Hdeg.)
1N AD AY
1 1.6 0.2 1.9
2 0.4 0.9 0.3
3 1.7 0.4 2.3
4 1.0 0.5 1.9
5 2.4 1.1 2.1
6 0.4 1.3 1.8
7 0.1 1.2 2.3
8 0.3 0.1 1.9
# 5. 423 wy0 9%
(Error Norm | |E]|=({ag)2+(a0)2+(a¥)2)1/2)
- IEl

BA BAE

1 3.0 2.5

2 2.1 1.0

3 3.4 2.9

4 3.3 2.2

5 4.4 3.4

6 3.5 2.3

7 3.0 2.6

8 2.3 1.9

53

4. 3 E

B AoME Fojexto] 72} 164 E npolazzzMAME
AFESIO] AR SR & AT A 5BTHE A
ArZteg Bges RAERIO A3 4eEe JRlFeR
THE R T AMEHIRNS He mRAAMYE AAETH

A &2z el AR S e T
A71ME 7o A 42ES e Yo MEHEE
g oz MYsReict,

AYET AAEYZAS] e ERIcE FrIEgT
E3h of=7lR] AlEHold A ojaet £8 2xl2] BYoR
Ad oLl A4S ARY 4 Uge EARUCh

olale] ATz RE] Fo|Exjol 22 o]gete] FXo)
AEEE 25k SRR Az EH0IE AMARRE
stozd Z913] A0l 52 7158 4831 +¥EE 2IsG.

1. J.R.Wertz, Spacecraft Attitude Determination
and Control, chp.12, D.Reidel Publishing Co.

2. IEEE Standards Publication No.293, "Test
Procedure for S-D-O-F Spring Restrained Rate
Gyros", 1969

3. 1IEEE Standard Publication No.529, "Supplement
for Strapdown Applications to IEEE Standards
Publication No.517", 1980

4. T.R.Andrews, 'Calibration of the Rate Transfer
Characteristics of a Rate Sensor"”, Symposium
liber Kreiseltechnik, DGON, 1976

5. D.K.Joos, "Real Time Gyro Error Compensation
in Strapdown System", Symposium Uber Kreisel-
technik, DGON, 1983

6. A18x0, T, e, "FAPHC] AERHCH: VIERMA
23212 Aol BlAle 48T, 188 TAAEAC e
9] =8%], 1988.10.

AAAEE AT A= BYEYA "

IZOI-T_T’- %l

- — (o)
Aot TS A48 T4, 1986.5.

~J
[}

£20.0
T s00 - prteh
= R %9.3
o 4
prt ]
2 00 rall
< ]
x -10.4
w
= A = -
3 —400 -
: " yow
7 714
~80.0 T T T T T T AT T T T T
0.0 5.0 9.0 15.0 20.0
TIME (sec)
7] 6. Attitude profile(M®A£-12] #<)



