Fi1E Fol Ot 5 a4 Vol.51,No. 6

2021 4F: 6 1 LASER & INFRARED June,2021
XEHE :1001-5078(2021)06-0787-10 CEREAREG RS

HF PSD (e X S S A ER SN R RS

= R, EXHHERY,FHEY, B maEt
(L. P RbSE Bz B TR LR 0, LT 1000942, [sRLEBE K2, JE 101408,
3. P RRE Bk A B T S5, JL 100004 ; o[ BRE B (3 BLF 95 , AL 5T 100094)

B OEAFERXARNE ZA TR E FENE MEMAFT R £ —HHERE
W AR RE T, FEAEE(£10°) \F#E R (80 kHz) @ e Loy F b X Z 4 A 2
MEFR, FRAGSARMNET AB T HREKR, T PSD W M4, BT T
MEHAR AN ARGHEENE RS, T URREFNRIARET. T4, RAGHELE PSD
BB T B FLF B, T UZIGHE AT E Sy A XA I & sboh, FUR AR R
RYAFE| ZRNARAE L PSD iyt — (A 09X &, P 1t FPCA fug ik AD RER LAY
B 2 AU R, AR BT R Tk, AR BT R R s B AR 0 7 %,
ERHEHRTHEMANBRT AANRE, ZATARE AR N AR REBERMKA
Fo WAL EI MK, R G UL LI £ 10°4F A 50 B o0 &, R A E 7 34 2| 125 kHz, % 7 3 3
0.001°, RFREZHR A 0.007°, HETALE GER FHEMALMNELZR,

KRR PSD A 3 M B 5 — 2 A N B 5 v R A R (B

hE 4L S TP212.9 XHEkFRIRAD A DOI:10. 3969/j. issn. 1001-5078. 2021. 06. 016

High-precision non-contact two-dimensional

dynamic angle measurement system based on PSD

LI Bo'? ,DONG Wen-bo'>* ,XIAO Ai-min'”, YU Meng-xi'’,GE Wen-qi>* ,HE Jian-guo’*
(1. Technology and Engineering Center for Space Utilization , Chinese Academy of Sciences,
Beijing 100094 , China;2. University of Chinese Academy of Sciences,Beijing 101408 , China;
3. Key Laboratory for Space Utilization, Chinese Academy of Sciences, Beijing 100094 , China;

4. Aerospace Information Research Institute ,Chinese Academy of Sciences, Beijing 100094 , China)

Abstract : Non-contact angle measurement is widely used in machinery manufacturing, high-precision measurement,
aerospace and other fields. In a high-speed galvanometer two-dimensional angle measurement device, a large range
( £10°) , high rate (80 kHz), and high-precision non-contact two-dimensional angle measurement method is re-
quired. The traditional dynamic angle measurement method cannot meet the requirements. Based on the high-speed re-
sponse characteristics of PSD,a photoelectric high-precision non-contact two-dimensional dynamic angle measurement
system is designed,which can achieve better measurement performance. First,the use of high-precision PSD detectors
and lasers and other optical devices can achieve high-precision and large-wide non-contact two-dimensional angle

measurement ; in addition , the relationship between 2D mechanical angle and 2D displacement of PSD is obtained by
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coordinate system transformation,and a high-speed data sampling through FPGA and high-speed AD acquisition board

is achieved. The use of digital filtering greatly reduces the noise of the system;through the method of data interpola-

tion, the measurement data is corrected , which greatly reduces the error of the system. The system error of large-scale

two-dimensional angle is at a low level. Through experimental testing, the system can achieve *10° swing angle meas-

urement , the sampling frequency can reach 125 kHz, the noise and resolution can reach 0.001°, and the maximum

system error is 0. 007°. It meets the requirements of large range,high speed and high precision angle measurement.

Keywords ; PSD ; high-precision measurement ; two-dimensional angle measurement ; high-speed sampling ; data interpo-

lation
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Tab. 1 Parameter of the displacement platform
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Fig. 7 Relationship between displacement and angle
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