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Time Delay Compensation of the Image Sensor in Electro-Optical

Tracking System
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Abstract

In this paper, we analyzed the effect of the time delay of the image sensor in the tracking loop of
Electro-Optical Tracking System(EOTS). we showed that Smith predictor can greatly improve the
stability and various performances of EOTS with time delay. And also, to verify the realistic validity,
we executed the experiment in EOTS recently developed, and confirmed the effectiveness in EOTS.
Indexing Terms: EOTS, image sensor, time delay, Smith predictor
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Fig. 1. Operation block diagram of EOTS.
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Fig. 2. Simplified system block diagram of EOTS.
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Table 1. Phase value of each components.
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Fig. 5. PID control result without time delay
(Kp=75, Ki=10.2, Kd=0.05).
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Fig. 6. PID control result with time delay(Kp=7.5,
Ki=10.2, Kd=0.05).
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Fig. 7. Redesigned PI control result with considering
the time delay(Kp=06, Ki=2.893).
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Fig. 10. Experimental system.
(a) Experimental setup.
(b) Stabilization gimbal structure.
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‘Table 2. System Parameters.

inductance(L) 1.2 mH
resistance(R) 72 Q
torque sensitivity(Kt) 7.4 oz-in/amp

0.052 volts/rad/sec
1.487 oz~in-sec’
0.00245 oz-in-sec”

back EMF(Kbmf)
plant inertia(])

viscous friction(B)
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Fig. 11. Experimental result using conventional PI
controller(Kp=0.5, Ki=2.415).
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Fig. 12. Experimental result using PI controller
with Smith predictor(Kp=3, Ki=1.5).
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