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Measurement method of rapeseed leaf area using Kinect sensor
XU Sheng - yong, HUANG Wei — jun” ,ZHOU Jun,XU Zhuo — qun, WU Tai — hui,FAN Yi - chen
(College of Engineering, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: To reduce the error of two — demensional projection on live, curly and deformed leaves measure-
ment, Kinect sensor was used to capture three — dimensional data with color and depth images of rape leaves. By u-
sing color image, the leaf was separated from the background according to its conspicuous gray — value in green
channel. The color image without background was mapped to depth image. By using calibration square in depth im-
age, the pixel — physical scaling parameter was calculated for 3D point cloud of the leaf. Contour of the leaf was
detected and smoothed first by point cloud, and then the cloud was mapped meshing with interpolation. Finally, the
total area of the leaf including grids areas were counted by Helen formula. Results showed that Kinect sensor meth-
od had the advantages of low cost, high precision and universal application. The coefficient of the positive correla-
tion between measured value and real value was 0.998 5. Regression equation y =0.955x +22. 357 could be used
to correct the measured value to reflect the actual value.
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Note ; A :rapeseed seedling in pot; B:color image of rapeseed leaf by Kinect sensor; C:depth image corresponding to the color image; D calibration square

has been filled into a big connected domain
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Fig.1 Images of rapeseed leaf collected by Kinect sensor
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Note: A ; color image segmented by G channel threshold; B:depth image without background; C:depth image of leaf
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Fig.2 Procedure and result of depth — info acquirement of leaf
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Note: A:3D image of leaf with burrs; B:3D image of leaf without burrs; C:2D projection image of leaf contour;D:3D gridding surface of rectangular re-

gion including leaf
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Fig.3 Procedure and results of depth map processing
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Note ; Pose 1 ;background board parralling with CCD. Pose 2 ; background skewing with CCD. See to ref. [9]
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Note: A :image of tailored and smoothed leaf; B:measurement results using real rapeseed leaves by methods from a (ref. [9]) and b ( this paper), 1 -

12 :codes of leaves; C: schematic of correlation between test value(S;) and real value(Sy)
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Fig.4 Test results using real leaves and fit linear
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