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Table 1  Parameters of the control system

Adjusting time Less than 1 s

Better than 0. 12 mm
200 subdivision

Displacement accuracy
Driving subdivision
Displacement limited Mechanical, electric

Control mode Keyboard, remote control

N |
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GPIO , GPIO s 150 Hz, RS-232 ,
150 Hz). M542V2. 0
3 ( 1. 5A ) MTS110
> TMS2812EVMB
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Table 2 The data experiment contrast of control system
Focal Mgnifier Compensation Actual displacement of Actual displacement
length/mm curve/mm curve/mm magnifier/mm of compensation/mm
150. 46 34.897 2 —8.8756 34. 90 —8. 87
200. 32 59.823 7 —17.4309 59. 82 —17.43
250. 98 76.916 2 —24.960 4 76.91 —24.96
299.98 89.023 4 —31.444 2 89.02 —31.44
352. 46 98.994 0 —37.747 1 99. 00 —37.75
399. 23 106.115 9 —42.927 0 106. 11 —42.92
450,13 112.525 6 —48.185 6 112.52 —48. 18
497,07 117.210 9 —52.743 6 117. 21 —52.74
552. 10 122. 496 2 —57.787 1 122.49 —57.79
597. 46 126.057 1 —61.734 6 126. 06 —61.73
648.91 129.618 1 —66.013 1 129.61 —66.01
746.95 135. 315 6 —73.666 8 135. 31 —73.66
853. 17 140. 300 9 —81.347 9 140. 30 —81. 35
944. 30 143.861 8 —87.525 6 143. 86 —87.52
1 051.63 147.422 8 —94. 856 3 147.42 —94. 85
1 151.95 150. 271 5 —100. 464 150. 27 —100. 46
2 s , >
0.01 mm . ,
s
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Design of Zoom Lens System Based on Digital Signal Processing

LI Ling-yin"? ,WANG Yifan' ,XUE Yu'
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(2 Graduate University of Chinese Academy of Sciences,Beijing 100049, China)

Abstract: Aiming at slow response speed and low accuracy of traditional continuous zoom lens control
system, the design method of continuous zoom lens and its control system was improved. Magnifier
compensation displacement curve was found using mechanical compensation theory. Based on control
techniques of digital signal processing (DSP) and stepping motor, a control system was designed including
DSP, stepping motor, stepping motor driver, keyboard control, computer communication and LCD block.
Meanwhile self-locking blocks were added to promote safety and reliability of the control system. The
experimental results show that the control system accuracy is within 0. 01 mm and achieves the technical
requirement of 0. 12 mm.

Key words: Zoom lens; Mechanical compensation; Self-locking; Digital Signal Processing (DSP);

Integration



