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Fig.1 Schematic diagram of hardware configurations of
binocular stererovision system
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Fig.2 Theory of binocular stereovison
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Tablel Measured resultsof leaveslength
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1 69.8 68.9 9 97.6 99.2

2 738 746 10 99.8 101.0

3 62.7 638 1 526 517

4 482 471 12 60.9 60.2

5 774 780 13 69.9 68.8

6 65.0 64.0 14 80.1 810

7 98.9 975 15 88.9 87.6

8 100.3 102.0
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Three-dimensional reconstr uction of maize leaves based on binocular

stereovision system

Wang Chuanyu?®, Zhao Ming**, Yan Jianhe!, Zhou Shunli!, Zhang Yinghua'
(1.College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Ingtitute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: 3D structure of maize leaves is an important indicator for evaluating biological characteristics. In order to
generate 3D structure of maize leaves rapidly, ssmply, and accurately, the authors proposed a 3D reconstruction system
mainly consisting of two high resolution cameras. The chessboard was chosen to be the plane calibrating template mark,
and structured light was applied in stereo matching process to calculate 3D point position. After interpolating leaf 3D
points with Cardinal spline and triangulating them into surfaces, a part of leaf 3D structure could be acquired, and then
tranglating and rotating the different parts of maize leaf to form the final complete structure. Experimental results of 3D
reconstruction of maize leaves show that this method has the advantage not only of high precison but aso of

non-contact, non-destructive, and automatic operating process.

Key words. maize leaves, machine vision, 3D reconstruction, 3D registration



