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Obtainment of Sample Tree’s DBH Based on Digital Camera

Huang Xiaodong Feng Zhongke
( Precision Forestry Key Laboratory of Beijing, Beijing Forestry University, Beijing 100083, China)

Abstract: The measurement of tree diameter at breast height (DBH) is an important parameter for
evaluating site quality and tree growth status. An ordinary digital camera was used to randomly shoot plot
that was measured in an up and down direction. And the length of object should be measured so as to
reversely deduct the position of photographic baseline and recovery the true spatial scale of photography
area, achieving the aim for measuring the DBH of sample trees in the plot and the coordinate of the tree’s
center. This research was based on theory of photogrammetry and carried out with the coplane of rays from
same point and photographic as the conditions. Aiming at the limitation of photogrammetry, this research
established the photogrammetry mode mainly in a vertical ground direction. The validity of the proposed
algorithm was analyzed and verified in the experiment. Software of ground stereo photogrammetry system
was developed, taking Microsoft Visual Studio as development platform. Twenty-five standing trees in five
plots were measured and calculated. Experiment results demonstrated that the precision of DBH
measurement using ordinary digital camera was high, and the experimental data were in good agreement
with the actual, with the average absolute error of 0.29 em, and the average relative error of 1.99% ,
which were in line with the tree diameter at breast height measurement accuracy of national forest resource
continuous investigation. With the constant increase of field working cost, people will pay more attention
on the utilization of portable instruments in measurement. Therefore, the method has practical application
prospect in forest resource survey.
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Tab.1 Space coordinates calculated by three different coefficients with baseline of 28. 3 cm cm
il X (4) A (5) (6)
5 o N, Ny NNy N, Ny
X Y Z X Y Z X Y Z XYZXYZ X Y A X Y Z

1 0 -58 -350 0.43 3.02 18.16 0.43 302 -102.55000000 -8.41 -58.44 -351.82 1.45 -58.44 -351.82
0 -58 -300 0.44 3.82 19. 54 0.44 3.82 -84.56 000000 -6.87 -59.08 -301.86 1.58 -59.08 -301.86
-50 -58 -305 -37.11 -38.89 -194.07 -37.11 -38.89 -229.60000000 -58.67 -61.48 -306.78 -49.59 -61.48 -306.78
-50 -58 -355 -36.34 -36.86 -216.93 -36.34 -36.86 -261.36000000 -59.71 -60.58 -356.46 -49.56 -60.58 -356.46
-53 82 -395 -106.53 133.99 -651.30 -106.53 133.99 -789.97000000 -64.35 80.94 -393.40 -53.05 80.94 -393.40
50 -58 -300 87.49 -115.65 -610.73 87.49 -115.65 -506.58 000000 42.76  -56.53 -298.52 51.55  -56.53 -298.52
-77 -2 -18 -75.70 -2.94 -167.62 -75.70 -2.94 -181.89000000 -82.88 -3.22 -183.51 -76.38 -3.22 -183.5]
-130 70 -300 -157.13 79.81 -340.75 -157.13 79.81 -368.27 000000 -138.32 70.26 -299.96 -127.98 70.26  -299.96
49 -2 =235 49.73 -2.24 -276.79 49.73 -2.24 -237.65000000 42.22 -1.91 -235.02 49.18 -1.91 -235.02
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Tab.2 Effect of different initial baselines on space coordinates cm

AL 155 255 398 4558 ST
K X Y Z X Y A X Y A X Y Z X Y A

1 0. 05 -2.05 -12.40 -4.51 248 -10.58 1.20 -1.93 -14.07 -2.77 0.03 -9.55  1.82 -1.98  -12.34
5 0.26 -10.27 -62.00 -22.57 12.40 -52.8 5.99 -9.64 -70.36 -13.85 0.15 -47.75 9.08 -9.91 -61.69
10 0.52  -20.55 -124.01 -45.15 2479 -105.76 11.98 -19.29 -140.73 -27.69 0.31 -95.51 18.17 -19.82 -123.38
15 0.79 -30.82 -186.01 -67.72 37.19 -158.65 17.98 -28.93 -211.09 -41.54 0.46 -143.26 27.25 -29.73 -185.07
20 1.05  -41.10 -248.01 -90.30 49.59 -211.53 23.97 -38.58 -281.45 -55.38 0.61 -191.02 36.33 -39.64 -246.76
25 1.31  -51.37 -310.02 -112.87 61.98 -264.41 29.96 -48.22 -351.82 -69.23 0.76 -238.77 45.42 -49.55 -308.45
30 1.57  -61.65 -372.02 -135.45 74.38 -317.29 35.95 -57.87 -422.18 -83.08 0.92 -286.53 54.50 -59.47 -370.14

35 1.84  -71.92 -434.03 -158.02 86.78 -370.17 41.95 -67.51 -492.54 -96.92 1.07 -334.28 63.58 -69.38 -431.83
40 2,10 -82.20 -496.03 -180.59 99.17 -423.06 47.94 -77.16 -562.91 -110.77 1.22 -382.03 72.67 -79.29 -493.52
50 2,62 -102.75 -620.04 -225.74 123.97 -528.82 59.92 -96.45 -703.63 -138.46 1.53 -477.54 90.83 -99.11 -616.90
60 315 -123.30 -744.04 -270.89 148.76 -634.58 71.91 -115.73 -844.36 -166.15 1.83 -573.05 109.00 -118.93 -740.28

80 4.20  -164.40 -992.06 -361.19 198.35 -846.11 95.88 -154.31 -1125.82 -221.53 2.44 -764.07 145.33 -158.58 -987.03
28.3 1.48  -58.15 -350.94 -127.77 70.16 -299.31 33.92 -54.59 -398.26 -78.37 0.86 -270.29 51.41 -56.10 -349.16
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Tab.3 Calibration results of camera
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Tab.4 Error analysis on calculating results of Fig. 10

s B K/ A f5/cem B fi/cm 394 BR/ HSME/ AR
7 cm X Y 7 X Y Z cm cm cm iR/ %
1 59. 65 —-117.096  83.498 299.511 -129.885 83.824 295. 325 13. 461 13. 464 14.0 3.83
2 59. 65 —246.587 138.164  760.993 -263.067 136.913 758. 499 16. 715 16.715 16.2 -3.18
3 59. 65 125. 436 125. 435 618.772 110. 523 125.339  624.578 16. 006 16. 007 15.4 -3.94
4 59. 65 443. 609 175.964  988.044  430.991 176.712  994.959 14. 408 14. 408 13.8 -4.41
5 59. 65 -2.671 177.833 1108.674 -22.367 177.826 1108.571 19. 696 19. 697 18.8 -4.77
6 59. 65 355.629  226.594 1532.456 335.629  226.553 1533.071  20.009 20. 007 19.1 -4.76
7 59. 65 -10.104 108.759  447.050 -13.083 108.759  447.033 2.979 2.979 3.0 0.70
8 59. 65 -10.122  128.329  443.312 —-13.171 128.330  443.230 3.048 3.048 3.0 -1.61
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