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Nondestructive Measuring Methods of Tree Growth State Based on Vision Technology
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Abstract: Departing from the angle of disparity processing,the image processing technology and the theory
of binocular vision were combined, and according to tree image information collected at different time
points,judgment was made about the change of tree growth state within a period of time. Meanwhile, the
traditional measuring method was applied to measure the depth change and changes in horizontal and verti-
cal directions of trees,thus changes in calibration points of trees were judged within a given period. In the
experiment,red rectangular information points on the tree were marked and two cameras were used to cap-
ture feature points,then the color information of that of the images collected was extracted, according to
which the information of the calibration points to be studied was separated and calculated with the pixel
center coordinate replacing the calibration points. And at last,the two tree images were compared to calcu-
late the spatial information points on the trees in a certain time interval,so the position change of the time
could be determined. The traditional measuring method mainly employs the measuring tools such as meter
rule and caliber rule to realize the measuring of the distance between marked information points, and the
data processing is relatively simple. But because the center of the calibration points is to be determined arti-
ficially, the deviation is not small. Besides, the method has been greatly influenced by the environment, so it
is difficult to realize precise measuring. The horizontal increment and vertical increment of this method are

very small, which is not consistent with trees growth pattern of the height grow fast and roughness length
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grow slowly. From the results,the visual measuring method which combines the image processing and the

binocular vision can be more precise and accurate in data processing,and the experimental results measured

are more consistent with the actual growth laws of tree growth than the traditional one. In addition,it per-

fectly achieves nondestructive measurement for tree growth, and judge the change of growth process of

trees.

Key words: binocular vision; color extraction; target matching; feature point
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Fig. 1 Binocular 3D imaging principle
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Fig. 2 Coordinate transformation
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Fig. 3 Collected images
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Fig.4 Camera calibration point and center coordinate
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Table 1 Statistical graph of 10-time measurement results
& b AR /mm A b AEFR/mm 72T A bR /mm A T A bR/ mm

N b X Y A X Y Z X Y A X Y VA

1 60 582.50 405.0 7 936.51 717.5 402.38 7936.51 580.0 645.0 7 936.51 718.75 648.33 7 936.51
2 62 582.63 409.96 8 033.69 714.76 400.11 7 873.02 587.1 652.9 8033.69 727.55 656.27 8 033.69
3 64 582.78 406.59 7 967.63 720.31 401.92 7 967.63 582.27 647.53 7 967.63 721.57 650.88 7 967.63
4 66 580. 30 403.47 7 906.56 728.54 403.54 8 058.61 577.81 642.57 7 906.56 729.81 658.31 8 058.61
5 68 58181 408.00 7995.30 722.81 402.32 7995.30 584.3  649.78 7995.30 737.74  665.46 8 146.15
6 70 582.50 405.00 7 936.51 717.50 403.33 7 936.51 580.00 645.00 7 936.51 731.82 660.12 8 080. 81
7 72 581. 36 409.26 8 020.05 713.55 400.55 7 881.77 586.11 651.79 8 020.05 739.29 666.86 8 163.27
8 74 582,27 406.37 796341 719.86 402,71 7963.41 581.97 647.19 7963.41 721.19  650.53 7 963.41
9 76 580. 59 403.67 7910.49 715.15 402.01 7 910.49 578.1 642.89 7910.49 728.33 656.98 8 042.33
10 78 582. 26 407.61 7 987.71 716.74 399.49 7 860.92 583.74 649.16 7 987.71 723.39 652.52 7 987.71
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Table 2 Statistical graph of 10-time measurement results after six months
75 b AR /mm A LA AR /mm 72 T A FR /mm AT AR/ mm

N P X Y A X Y A X Y A X Y zZ

1 60 577.50 401.67 7 936.51 720.00 400.00 7 936.51 578.75 646.67 7 936.51 721.25 650.00 7 936.51
2 62 572. 88 398.45 7 873.02 714.24 396.8 7 873.02 585.84 649.55 8 023.69 730.08 657.96 8 011.32
3 64 579.76 403.24 7 967.63 708.92 393.85 7 814.41 581.02 649.2 7 967.63 724.08 652.55 7 967.63
4 66 586. 38 407.85 8 058.61 709.11 391.11 7 760.14 576.57 644.23 7 906.56 718.53 647.55 7 936.86
5 68 581.78 404.64 7 995.30 712.15 395.64 7 849.93 572.44 639.61 7 849.93 713.38 642.91 7 958.23
6 70 577.50 401.67 7 936.51 720.0 400.00 7 936.51 578.75 646.67 7936.51 721.25 650.00 7 898.37
7 72 583.58 405.89 8 020.05 715.03 397.24 7 881.77 584.84 650.47 8 020.05 716.28 645.52 7 963.56
8 74 579. 46 403.03 7 963.41 722.44 401.36 7 963.41 580.71 648.86 7 963.41 723.69 652.2 7964.62
9 76 575.61 400.35 7 910.49 724.50 405.33 8042.33 586.47 647.29 8 042.33 730.87 658.67 7 972.65
10 78 581.23 404.26 7 987.71 726.52 409.18 8 118.66 592.03 648.51 8 018.66 725.9 654.19 7 957.70
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Table 3 Statistical graph of 10-time measurement results between initial and after six months

1R (10 W) /mm 6 5 P4 (10 D /mm

Xof B i

Z XY L Z XYy L
%&£ b4 L (ULUR) 26.3 135.52 137. 42 26. 2 139. 74 143.17
/¢ b/ F (ULLL) 25.9 242,12 243. 50 26.8 247. 68 249,13
% F 4 F(ULLR) 25.6 280. 26 281. 43 26.5 288. 32 289. 54
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