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Abstract: To eliminate the overshoot of lensbarrel of an aerial camera in process of position control, a
tracking differentiator was used to process step signals and to design a position transient process to
control accurately the lensbarrel position without overshoots. First, the theory of the tracking differ-
entiator was described and its characteristics were expatiated. And then, by taking position step re-
sponse with a 90°input as an example, the transient process was designed and compared with that of
no transient process design. Experiment results show that the position overshoot of lensbarrel can be
eliminated completely through the appropriate transient process design, and the regulation time is re-
duced also. In the case of 90 °step input, the system overshoot is reduced from 24. 4% to zero and the

regulation time is shorten by 28. 8%. Furthermore, the fast position control of the lensbarrel was re-
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alized with non-overshoot in omnirange, in which the least square method was used to fit a curve of

step input and a speedability parameter in transient process. The optimum parameter of the transient

process was calculated according to the step input in control process. This method has been used in

the lensbarrels of aerial cameras, and it obtains a good effect and provides significant and practical val-

ues for improving the dynamic performance of systems.

Key words: aerial camera;lensbarrel;position control;tracking differentiator;transient process design;

overshoot;curve fitting
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Fig. 2 Step response of lensbarrel with 90°input
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Tab.1 Transient process parameters in different step inputs

Bk A/ () i ESEVE
5 920 2. 14
10 920 2.15
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180 320 2.82
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