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Plant Leaf Modeling and Surface Area Measuring Based on Multi-view Images
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Abstract; The existing methods of leaf area measuring would cause certain damage to the leaf, so a
measurement method of the leafl area in natural growing state was put forward. The digital camera was
calibrated to get camera parameters; then leaf images at various angles in natural growing state were shot

and processed by PhotoModeler software. The 3-D point cloud model of leaf was built up. The 3-D

surface modeling and surface area calculating of leaf were achieved by using Matlab software.

The

measuring results and the calculating results with combination method of scanner and Photoshop software

were compared. It showed that the accuracy of calculating results reached to 99% .
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Fig. 1  Calibration of grid image
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Fig.2 Positions and angles of camera
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Fig.3 Multiple standard grid plate photos

taken from different angles
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Fig.4 Detection of sign points and control points
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Tab.1 Calibration results of main parameters

ZH Bl iy 2
//mm 21.236 822 0.015
xp/mm 12.082 472 0. 004
yo/mm 7.943 721 0. 004
ky 2.701 x 10 ~* 2.6 x107°°
ky -3.935x1077 1.5x10°8
P 1.942 x10°° 2.1x10°°
P2 1.500 x 10 ~° 2.3x10°°
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Fig.5 Leaf images
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Fig. 6 Comparison before and after correction
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Fig.7 Principle of binocular stereo imaging
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Fig. 9  Point cloud of leaf
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Fig. 10  Delaunay triangulation model of leaf
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Tab.2 20 groups of comparative measurements
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F 5 Photoshop 7% HURTiRES B LB %
1 53.614 8 53.790 1 99. 67
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5 60. 1192 60.361 1 99. 60
6 58.0352 58.3973 99. 38
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8 63.1423 63.418 7 99. 56
9 59.4826 59.642 1 99.73
10 54.948 7 55.094 4 99.74
11 63.8812 64.263 8 99. 40
12 56.2453 56.393 1 99.74
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14 52.4325 52.6753 99. 54
15 53.940 1 54.1197 99. 67
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19 59.740 6 59.9415 99. 66
20 61.366 8 61.5308 99.73
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