CRTECIE S PP R Vol. 24 No.2
2016 4F 2 A Optics and Precision Engineering Feb. 2016

NXEHRS 1004-924X(2016)02-0309-10

B R AU B BR B R 03 3

K¢

FRGE EER ARG, KBER, T E
(PEAFR LB#FEE, L E 100094)

FEEE 0 SO R B S ) R AR AR A% ) R G AT T BRI SR IR A T BRI O R . A BRER H AR RS 2 BRI ] &, A 5
TR T B DA R 055 0 B AR 5 oK A B R R 5 BT iR O v L A I S R R RS IR T £ 2. 0 pm BEXT IR ER
A REORG 20 S [R) R0, 3 T T RGBSR SR A R G, ST A B IOk b i 4 43 I 5 R A TR A b O v A ST T R
S e i T A1 25 AR IR L o R I RORG B 3. 5TIR A 1. 57, BT T R B A IR B AL A B R R AN BT T R A R
A VR AL 4 T R R U L B P R R S5 A S R R RN . R R SE O e I - R G e R R B AN
ANTF AL 7 m, MEFHEEAMRT 2.0 m/s. B ARERE N 2 W3NS B AR BRER OHOGEF SR EE 25 15 4%

X B O CERBEAG R I IR ; A AN F ;R IR

FE4HES TP273. 3; TN247 XEkFRIZAD A doi; 10. 3788/0OPE. 20162402. 0309

Design of precise tracking system of laser tracker
DONG Deng-feng” , ZHOU Wei-hu, JI Rong-yi. ZHANG Zi-li, LAO Da-bao

(Academy of Opto-electronics, Chinese Academy of Sciences, Beijing 100094, China)

* Corresponding author, E-mail ; dongdeng feng@aoe. ac. cn

Abstract: This paper focuses on the total research of tracking servo control system of a laser tracker
and gives a total design scheme. For precise detection of the miss-distance of a tracking target, new
detection methods, fine adjusting technologies and digital filtering methods for weak photoelectric sig-
nals were explored, by which the detection stability for miss-distance of the tracking target could be
better than 2. 0 pm. To measure precisely tracking angles, a circular grating data acquisition system
was designed, and the digital filtering, angle subdivision and accurate counting as well as data commu-
nication modules were achieved. According to the angle data, a tracking error compensation model
was established based on harmonic analysis method, and the angle measurement precision was im-
proved to 1. 5" from 3. 5". For tracking servo motor, a mathematical model was established to analyze
the special function of current loop in tracking control process, then a three-closed-loop control struc-
ture including the current, speed, position and a compound tracking control strategy was proposed.
The tracking experiment shows that the tracking distance and the tracking speed are not less than

41.7 m and 2.0 m/s respectively. The technology can also provide a useful reference for the dynamic
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target tracking, laser communication and so on.
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Fig. 1 Principle diagram of laser tracker
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Fig. 2 Block diagram of laser spot displacement detection
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Fig. 3 Stability of miss-distance detection based on PSD
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Fig. 4 Block diagram of angle data acquisition system
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Fig. 6 Equivalent circuit of DC motor
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Fig. 7 Scheme of dynamic control of DC motor
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Fig. 8 Block diagram of tracking and control system
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Fig. 9 Block diagram of electronic control unit
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Fig. 10 Tracking distance testing experiment
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Fig. 11 Experiment of horizontal tracking ability
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