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Quick focusing method in bionic vision based on the liquid lens

CHU Xiang,ZHU Lian-qing, MENG Xiao-chen, LOU Xiao-ping
(Beijing Key Laboratory for Optoelectronic Measurement Technology , Beijing Information Science

and Technology University, Beijing 100192, China)

Abstract:In order to improve real-time focusing in the bionic vision system,an improved fast focusing method based
on liquid zoom lens is proposed, which achieves fast adjustment of focal length. Firstly, the active focusing result
based on laser displacement sensor is taken as pre-focal judgment criterion. Then the focal length of the system is
finely adjusted through the gray gradient evaluation function based on Sobel operator and the improved climbing search
algorithm. An experimental device of the bionic vision imaging system was built, and the accuracy and real-time of
this focusing control method were verified. Results show that the processing time of this method for 24 images with dif-
ferent fuzzy scales under the same scene consumes only 257 ms in the process of focus adjustment,and this method
has greatly improved the focusing speed compared with the traditional automatic focusing method.
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Fig. 2 Framework of the Bionic vision quick focusing method
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Fig. 3 Simple lens focusing imaging model
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Fig. 5 Several common evaluation functions
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Fig. 6 The process of small step fine focusing
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Tab. 1 System working distance and the liquid lens

drive current corresponding data table

TAEREES | SRS || DAERE R | SRSl | LAEME S | SK3h R
/mm /mA /mm /mA /mm /mA

900 197.38 1550 155.41

300 287.30 950 191.53 1600 154.19

350 279.41 1000 186.79 1650 152.31

400 270.77 1050 181.36 1700 150. 34

450 262.01 1100 177.42 1750 148.32

500 253.14 1150 174.31 1800 147.12

550 242.23 1200 170.36 1850 146.23

600 235.74 1250 167.37 1900 145.39

650 226.42 1300 165.45 1950 144.58

700 220.78 1350 163.56 2000 143.71

750 212.31 1400 160. 17 2050 142.49

800 207.45 1450 159.17 2100 141.78

850 203.46 1500 157.56
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Tab. 2 Variety of focusing evaluation function
and sugg-ested method required time

operations on 24 frames
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A7 256. 95
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