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Abstract: To resolve the problem of the gyro decoupling on two-axis and three-axis photo-electric plat-
forms, and improve their stabilizations, the gyro coupling reason of two-axis photo-electric platform
was analyzed, and a secant decoupling algorithm was given. With combination of the principle of flexi-
ble dynamic tuning gyroscope and the specific structure of photo-electric platform, the gyro coupling
reason of tree-electric platform was discussed, and a sine decoupling algorithm and the ARM-based
MCU decoupling hardware and software processing techniques were given. The experimental results
indicate that the coupling amplitude value decreases from 22 mV to 3 mV, which means coupling de-
gree decreases by 86. 4%. It comes to the conclution that proposed algorithm improves the control
performance and stability accuracy when the platform turns at a high speed.
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Fig.1 Two freedom gryo
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Fig. 2 Block diagram of three axial turntable
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Fig. 3 Circuit diagram of platform decoupling
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Tab.1 Decouple lab data table of three axial turntable

BORMERE  BURMRS APEE MRS

L O L
FEOV) EV) %)
HmV)  HmV) HmV) H(mV)

—17.201 1 —6 —34 —24 —7 70. 833 3
—=7.201 1 —5 —30 —23 —3 86.956 5
—=7.201 —1 39 —25 21 2 90,476 2
—7.201 —1 40 —24 22 3 86.363 6
—3.465 1 -2 —24 —20 3 85.0
—3.465 1 —4 —29 —22 -2 90.909 1
—3.465 —1 38 —24 20 3 85.0
—3.465 —1 37 —22 19 5 73.684 2
—3.465 —1.503 47 —22 29 5 82.758 6
—3. 465 1.503 —13 —32 —31 -5 83.871

M 1 S BPE AT W, B KRR A IR
90. 909 1% . fe /N A BEAR 73. 684 200, HARA



i Wi i 45 2 Ol L £ HP B R R R T 5 1715

REMKAR B TH A MRS bR =3 F B M S . F2 RUERE. AR SCGE X P =3Ot 5 7
SitE R I DRSO Bl 1% 328 3 X VR B il 1949 2 o R A1 TE 1) BE SRR 5 )RR AT 1 0 B FIAR L A A R 1) 22

6

e I B G T A LA AR AR I s DL ARM B
& ® PULVE A A R G RO S i T =7 & 19 R4

Ab PR X R GE LT T 600 Z /NI A A
HARFEIRAE Ot 6 ARG m R I 1 A AR AR E W A R AT AT

JUPE A B S5 R IE B 5 B B R R BB 1Y

S % Lk

[1]

(2]

(3]

(4]

[5]

L6]

7]

(8]
(9]

IFR, T ERE, RERZEIAL R ALML PG PHAL Tl K2 ot , 1995,

GUO F Q, YU B, WANG SH H. Gyro Stabilization Plant and the Application[ M]. Xi’an: Northwestern Uni-
versity Press,1995. (in Chinese)

KA, 3. AL HE SR R AR S O & B R UE BT ). b T 42,2004,31(2) 1 16-18.

BI Y L, LIU X. Design of a velocity-stabilized loop for airborne multi-frame gyroscope-stabilized platform[J]. Op-
to-Electronic Engineering , 2004,31(2) :16-18. (in Chinese)

M. PR BT M AR 22 [ ML b st BhA AL L 1964,

LU Y J. Gyroand Inertial Navigation Principle [ M]. Beijing:Scientific Press,1964.

FAA. EEHBLEEFHAFSEHIML AU AU RHTE R K% i 1998.

ZHANG R W. Satellite Trajectory Attitude Dynamics and Control [ M]. Beijing: Beijing Aerospace University
Publishing House, 1998. (in Chinese)

A, TR MAHLE S MR R b B0 ik L) b5 A% T42,2000,8(3) : 203-204.

YAN CH X, WANG J Q. Method of coordinate transformation for IM&.IMC calculation in aerospace camera sys-
tem[ J]. Opt. Precision Eng. , 2000, 8(3): 203-204. (in Chinese)

IR BF, HPLBOCHREE T AR ARMIIET]. 25 4% 142,2006,14(5): 847-852.

LI M, MA J. Study of measurement technique on airborne photoelectric stabilized platform[ J]. Opt. Precision
Eng. .2006,14(5) :847-852. (in Chinese)

JA g KA F DR AR B ARMTEML d6 5t - b 5t 25 i R K2 A , 2005,

ZHOU L G, ZHANG H. Easy ARM7 [ M]. Beijing:Beijing Aerospace University Publishing House. (in Chinese)
PHILIPS. LPC213x User Manual 2005[ Z].

PARVIN R H. Inertial Navigation[ M]. D. Van Nostrand Company,INC,1962.

EBB A BR S EA979—), 5 AR E N 050 A E A IR Ay A BF ST . E-mail: chzhj_6@163. com

B (1946 —) 5 AR AR 2 S U, 3 A A e A ) O el B BIF 5





