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Research on dragonfly compound eye compressed
sensing visual privacy protection method

PENG Cheng, LIU Jixin, YANG Haigen, SUN Ning

(School of Communications and Information Engineering, Nanjing University of Posts and Telecommunications, Nanjing 210003, China)

Abstract; Aiming at the existing intelligent video surveillance system in which the recognition task of images or videos generally
requires their visual visibility, the problem of visual privacy protection is ignored. This paper proposes a dragonfly visual bionic coding
model by simulating the characteristics of dragonfly compound ommatidia gradient changes combined with the theory of Compressed
Sensing to achieve visual privacy protection before scene sampling. The method can simulate the visual characteristics of dragonfly—
like compound eyes and well realize visual perception shielding, while the coded data can be effectively used for subsequent intelligent
recognition applications. The experimental results show that the method has good accuracy and visual privacy—preserving properties
while effectively recognizing faces and behaviors. In a word, this study is not only helpful for improving visual privacy protection, but
also provides exploration and accumulation for intelligent applications under privacy protection.
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Fig. 1 Schematic diagram of the system framework
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Fig. 2 Structure of dragonfly compound eye
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Fig. 3 Sampling matrixs for spatial resolution of dragonfly

compound eyes
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Fig. 4 Comparison of sampling matrixs performance
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Table 1 Face recognition accuracy of SRC algorithm of dragonfly
visual bionic coding model for mode 1 under 5 observation
matrices %
BIEEG & AR W EEAI

SRR mIRRENL BEYLILIN BEVLULI BEALOLI REALIL
WLIMHERE R gl B S

30 93.33 3.74 3.63 9.65 3.90
26 92.71 2.86 2.98 8.89 2.69
22 92.50 2.91 2.80 7.54 3.37
18 92.71 1.83 2.71 7.99 2.18
14 91.25 1.62 1.84 6.45 2.11
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Table 2 Evaluation results of different treatments under VPPLE
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Fig. 5 Visual privacy protection effects
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Table 3 Performance of face recognition for coded images %

RAEA Bl B 2 B3 B 4
30 93.33 92.08 93.13 92.08
26 92.71 92.08 91.67 91.46
22 92.50 92.92 90. 61 91. 88
18 92.71 92.71 92.50 91.67
14 91.25 91.04 92.50 91.04
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Fig. 6 Distracted driver recognition performance for coded images
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