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High precision electro-optical ballistic measurement system

SHOU Shao-jun, LU Pei-guo, LIU Jing-li, LIU Xiao-giang, XING Jun-zhi
(Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract ; Electro-optical tracking systems are widely used to make the real-time measurement
of flying targets in test field due to their capabilities of tracking high speed targets precisely. as
well as providing flight path data and flight attitude image in real time. A novel vehicle-borne
electro-optical trajectory measurement system is presented. Rigid bearings were used to im-
prove the stability of angular position output. Regenerative feedback technology was applied to
suppress lagging error when a high-speed target was tracked. Measurement data with 20 ms
update rate were normalized to rectangular coordinates to make data analysis conveniently. Be-
sides, a simulated trajectory detection method to test system in the field is put forward. The
system is flexible to be deployed and is able to measure trajectory of flying target promptly and
precisely. The steady-state tracking accuracy can reach 0. 21 mrad.
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Fig. 1 Concept of single axis servo
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Fig. 2 Basic tracking mode of servo system
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Fig. 3 Shunt-wound compound control technology
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Fig. 4 Measurement coordinates of electro-optical system
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Tablel Tracking results of simulated trajectory
J5 iR 2 B it RFATD % 22 e
MU EEE  RARE MEHLIRE R4R%E HEHLIRE
/mrad /mrad /mrad /mrad

H.500 m,

P.500 m, —0.05032 0.1146 —0.0070 0.03214
V:238 m/s

H:500 m,

P.1500 m, —0.0332 0.0441 —0.0082 0.0301
V.238 m/s

H .50 m,
P.100 m,
V.1 000 m/s

—0.0656 0.276 9 0.0141 0.1114
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Fig. 5 Error curve of missile tracking
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