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Research on high precision measurement of the photoelectric stabilized
platform angular displacement
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(1. Key Laboratory of Airborne Optical Imaging and Measurement, Changchun Institute of Optics. Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;2. Changchun Institute of Optics, Fine Mechanics and Physics,
Chinese Academy of Science, Changchun 130033, China)

Abstract: In order to achieve a high-precision measurement of the photoelectric stabilized platform azimuth and elevation
angle of movement of the frame, the paper uses a novel high-precision non-contact capacitance sensor. According to the
eccentric principle, the location of the capacitance sensor can be reasonably arranged, which avoids the geometric center
of the azimuth and elevation frame framework overlap with the rotation center of the detection surface on the capacitance
sensor. When the azimuth and elevation frame respectively move around their own axes, the distance between the detec-
tion surface and the sensor will change. Measuring the changes in the distance can find the changes in the orientation of
the frame and the pitch angle of the frame. Based on the eccentric principle, a measuring device is designed. The meas-
urement results show that the capacitance sensor has good linearity, and its accuracy is better than the 15", fully meet
the photoelectric stabilized platform framework angular displacement measurement requirements.

Keywords: photoelectric stabilized platform; capacitance sensor; measurement
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FAEEC) #E 8 /mm
/mm - & (Dis. /Ang.)

1 5 0.087 135 0.017 428
1 4.5 0.078 479 0.017 385
1 4 0.069 437 0.017 414
1 3.5 0.061 032 0.017 487
1 3 0.052 325 0.017 399
1 2.5 0.043 589 0.017 416
1 2 0.034 816 0.017 389
1 1.5 0.026 168 0.017 448
1 1 0.017 431 0.017 503
1 0.5 0.008 608 0.017 519
1 0 0

1 —0.5 —0.008 720 0.017 432
1 —1 —0.017 443 0.017 392
1 —1.5 —0.026 167 0.017 431
1 —2 —0.034 900 0.017 438
1 —2.5 —0.043 591 0.017 449
1 —3 —0.052 371 0.017 435
1 —3.5 —0.061 106 0.017 466
1 —4 —0.069 812 0.017 462
1 —4.5 —0.078 437 0.017 485
1 —5 —0.087 196 0.017 423
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f () I A JiER ey RE
@) /mm ity /V (Dis. /Ang.)
5 5.004 16 0.087 135 —3.273 0.017 428
4.5 4,495 98 0.078 479 —2.948 0.017 385
! 3.997 84 0.069 437 —2.616 0.017 414
3.5 3.479 88 0.061 032 —2.292 0.017 487
3 3.001 99 0.052 325 —1.968 0.017 399
2.5 2.510 24 0.043 589 —1.641 0.017 416
2 2.001 25 0.034 816 —1.321 0.017 389
1.5 1.504 01 0.026 168 —0.986 0.017 448
1 1.001 21 0.017 431 —0.658 0.017 503
0.5 0.498 73 0.008 608 —0.328 0.017 519
0 —0. 000 96 0 —0.002
—0.5 —0.497 28 —0.008 720 0.326 0.017 432
—1 —0.997 12 —0.017 443 0.654 0.017 392
—1.5 —1.501 52 —0.026 167 0.984 0.017 431
—2 —2.003 15 —0.034 900 1.314 0.017 438
—2.5 —2.501 89 —0.043 519 1.640 0.017 449
—3 —3.002 16 —0.052 371 1.968 0.017 435
—3.5 —3.49528 —0.061 106 2.291 0.017 466
—4 —4.002 99 —0.069 812 2.631 0.017 462
—4.5 —4.497 82 —0.078 437 2.943 0.017 485
—5 —4.999 38 —0.087 196 3.275 0.017 423

A 280 ) S 6 R T A R 7 AR TR AR A 5T A HE 2N
i3z Sl B N B R AR 28 4 B T R R A
JECAS B AR RS BE G T 15, m] DA A2 T H B4 S bR Al
Ko AR L2t 5 U S S e B I A XA S
AT HEZR A 07 8% D) ik ik HAT AR 10 5 52 40 ke ml A A
XA TS 64 75126 2K T I Bt 28 Bk 0 o 000 0 2 90 R )

SRR T A 5 T SR A I A D7 I AR T E A
(7] JEATF 7 AT S i 0 D00 R B8 T ) 2Rk B R S A

4 & it

5 B IR I H G A AR E F- 15 19 52 BRAE LA A0 4 A
S TRl o i e S O HL AR E P 5 D (SRR AL
HEZR S IR I J7 vk o FF AR DO S B BE T T — B AL S 58
P P P S0 B AT AU S 8 ] R AU 2R A 57
A4 AL iz Bl F 2 AL S A DR BE ARG T 15 3 i AR
T H OGRS E - 5 HEZR A OB B R 205K

IS 10 P9 A8 (0 RS R 1 1 ME 2R A 3 B 1 k5 X
ANFEAR Y8 T A% 58 04[] i 2 0/ 1 D0 5 R B 1R BRI R
O T Ot L AR O B Y AR AR L B A o
7 S TR I AR SCF 5 B 0 ek vk 55 A 4t 4 T il 0
7 AT ) 530 ) 00 L A s 4 L

i L3 I RO HLAR S - R HE SR AR AL RS B AT R B v
LRk JRE U | R SRR e 4 R T PR A R R A BN Y
I L AL LA A e B A L DR M 5 1 S 2 1

[ Bk A% 0 38 )

MRS H AR

FE R AR QR BE A AR B0 B i 9 L A S B T R EE ) A 2
Bl .

2 % X

(1] Jafems, B, s , . moks B L A 20 ) 2 e il
L] AR RRER 5 MR 55 2010,29(2) :104-107.

[2] HEERENS E C. Basic principals highly reliable mul-
titerminal capacitor sensors and performance of some
laboratory testmodels [ J]. Sensors and Actuators,
1982.,83(13): 137-148.

[3] WOLFFENBUTTLE R F, REGTIEN P P L. Capaci-
tance-to-phase angle conversion for the detection of ex-
tremely small capacities[ ] ]. IEEE Transaction on Instru-
mentation and Measurement, 1987,36(4) :868-872.

(4] TRFRES. FEE. ML BT RSB BNLESM
Wi RG] s, 2014, 37(1):1-4.

[5] KONDO K, WANTANABE K. A switched-capacitor
interface for capacitive sensors with wide dynamic
range[ J|. IEEE Transaction on Instrumentation and
Measurement, 1989 (38): 736 -739.

[6] YAMADA M, WATANABE K. A capacitive pres-
sure sensor interface using oversampling A-> demod-
ulation techniques[ J]. IEEE Transaction On Instru-
mentation and Measurement, 1997(46) . 3-7.

(7] 2R, BP0, TWAR. A Z 2 2 6 45 &
JEECHEH AR W& 58824, 2014,
28(5):469-477.

[8] MOCHIZUKI K, MASUDA T. An interface circuit for
high accuracy signal processing of differential-capacitance
transducers[ J ]. TEEE Transaction on Instrumentation
and Measurement, 1998,47(4) ;:823-827.

(9] dsise, BRserh, BRERSC, A8, fr Rk A% g i &
MR s L] R R ), 2014, 35(1)
132-139.

[10] MARK E, SPENCER, MESA A. Oscillator circuit and
method for measuring capacitance and small Charges in
capacitance; US,5136262[P]. 1992:08-04.

(110 B4R, 2 W 3 0 Sr A, 45 56T B2 1 1 38 Il o il =X v
200 g%t L)) B/ A7 I R, 2014,
33(11) .:38-42.

[12] B2 e, B4 SAR 4 5 & b3 Ak 21 5374l R G iy i 3t
59 BT, [ 4ol T 3R 4 2014,33C7) ¢ 53-58.

£ & @ #

R, 1985 4EH AR, T2 L, By RS B, R
TS T7 18] Ry S H AL SR S5 M T S AR A AT 4
E-mail; bigbird5172@ yeah. net

PR IR e %N

57 —



