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A Technology of Gathering Forest Diameter Based on Image Understanding

Wang Xuefeng Zhang Chao Tang Shouzheng

( Research Institute of Forestry Resource Information Technique , CAF  Beijingl 00091 )

Abstract: The approach that gathers forestry diameter by camera image is introduced in detail and the error i measure models
algorithm is successfully applied to the parameters resolving. While the inner parameters and outer parameters decomposing ma-
neuver that is fit to forestry fieldwork is provided. The algorithm and maneuver in this paper are illustrated finally . Results prove :
1) The way that reconstructing forestry diameter from camera images is available ; 2) It’ s a good algorithm that parameters are re-
solved by errorir measure models algorithm ; 3) Decomposing camera inner parameters and outer parameters not only decreases
the heavy forestry field work but also ensures the 3D reconstructing precision ; 4) Considering the camera focus length indepen

dently, the flexibility of practical operation is improved.
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Fig.1 Two images used to 3D reconstruction
a. Image taked from the No.l camera; b. Image taked from the No.2 camera .
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Tab. 1 The camera and its reconstructing parameters
Inner parameters Outer parameters and focus length
1 2 The rotating The shift
Parameter T T
No.l camera No.2 camera angles @y =( g ap an) vector Sy = (5o S Sa1)
d, 0.003 868 0.003 832 [ 0.010 789 5.1 0.784 487
d, 0.003 871 0.003 833 ap 0.219 652 Syl - 0.031 449
Uy 962.429 473 1 068.069 016 ay - 0.042 651 541 - 0.619 347
[N 775.018 654 752.217 541 f-1 12.7 f-r 9.7
® 2048 x 1 536 H la b 1.2 (15) ; ;
vdedy f- 1 o f- 1 mm,up Yy s . The inner parameters is to 2 048 x 1 536 image ; The outer parameters are calculated by

formula 15 in 1.2 with the factor points which are distracted from the image a and image b; The focus length are from the image information directly ; Unit: d, .

d,-f-1.f- rwith mm, u, .y, with pixel number, the rotating angle with radian.
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Fig. 2 The tree image after detect by Canny
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Tab.2 The matched image points coordinates
( Pixel) ( Pixel)
The left image point coordinates of DBH The right image point coordinates of DBH
Tree
number The left image The right image The left image The right image
Uy Ui Uy 21 Uir Yir Uy Uar
1 1139 1 062 1714 859 1216 1 063 1 794 860
2 550 1048 893 864 606 1 050 949 864
3 425 1 030 654 850 474 1032 704 850
4 53 1015 141 845 88 1015 177 845
5 827 1 047 963 857 866 1 047 999 857
6 774 1046 832 858 805 1 046 862 858
7 1316 1048 1323 845 1 347 1 049 1349 845
8 1270 1 044 1202 843 1 298 1 044 1227 843
9 1 844 1048 1829 831 1 897 1 048 1 878 831
10 1 665 1 050 1532 840 1 685 1 051 1 549 840
11 922 991 700 809 968 990 740 809
, (19)
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Tab.3 Comparing table of the reconstructed DBH with the practical measured DBH
(D)
. | D;- D/cm (| D,- DI/ D)y x100% /%
Tree No. The practical measured DBH( D)cm)  The reconstructed DBH( D,/cm)
1 22.400 22.651 0.251 1.121
2 19. 400 19.768 0.368 1.894
3 19. 400 19.506 0.106 0.546
4 15.800 16.434 0.634 4.012
5 17.300 17.899 0.599 3. 461
6 16.300 16.373 0.072 0. 445
7 15.900 16.474 0.574 3.609
8 16.700 16.753 0.053 0.316
9 24.700 24.915 0.215 0.870
10 10. 600 11.652 1.052 9.923
11 46.300 48. 081 1.781 3.847
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