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The three dimensional structure of the migratory locusts’s
exoskeleton as revealed by a light projection digital sensing system

WANG Jun'™ LI A-Meng® LIU Xiao-Li® LIU Zhi-Gang' ™
(1. School of Medicine, Shenzhen University, Shenzhen 518060, China; 2. College of Optoelectronic
Enginrrring, Shenzhen University, Shenzhen 518060, China)

Abstract The three dimensional structure of the Locusta migratoria manilensis exoskeleton was constructed using a light
projection digital sensing system. We first obtained data on the shape dimensions and topological structure of body parts of
individual locusts. We then recovered highly variable phase information on the objective surface of each structure from a

modulated strip of light. The corresponding relationship between light phase and height allowed three-dimensional surface

features to be reconstructed. The results will be valuable for pesticide design and locust control.
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Fig. 1 Based on structured light projection

three-dimensional digital sensor system
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Fig. 2 The results of three-dimensional digital
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A. point cloud data; B. 1 three-dimensional mesh topology data; C. 2 three-dimensional mesh topology data;

D. 3 three-dimensional mesh topology data.
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