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Abstract: To improve the accuracy of single tree recognition in multi tree forests, a single tree recognition method based on adap-
tive kernel band width Mean Shift algorithm was proposed using airborne LiDAR point cloud data as the research object. Firstly, this
method used histogram analysis to separate the crown point cloud and the point cloud below the canopy. Then, a region growth method
based on two—dimensional incremental grid projection was used to estimate the effective radius of a single tree crown. Then, the effec-
tive radius of a single tree crown was used as the adaptive kernel band width to perform adaptive Mean Shift clustering analysis on the
crown point cloud, obtaining the crown point cluster. Finally, the envelope box method was used to identify a single tree based on the
spatial relationship between the crown point cluster and the trunk point cloud. The experimental results showed that the position and
crown shape of the detected and actual trees were approximately consistent, with a single tree recall rate of 86. 1% and an accuracy rate
of 91. 5%, which was higher than the results of two comparative experiments. It was proved that the adaptive kernel band width can be
automatically adjusted to reflect the actual size of local tree crowns, and performed well in single tree recognition in multi tree forests.
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Fig. 1 Separating crown points and trunk points from the partition
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Tab. 1 Comparison of experimental results between the method of this study and that of Ferraz et al. '
KR EWIRrS Ferraz 21131 )54k
R by S B AR L Methods of this study Ferraz et al. ['* method
Plot ID. Actual trees ST A A S A
Dettit{f?ﬁiees Ps R P Detiﬁt{fijiﬂt];ees Ps R P
DXALO01 96 90 82 0. 854 0.911 86 77 0. 802 0. 895
DXAL002 101 93 85 0.842 0.914 89 80 0.792 0.899
DXALO003 111 104 93 0. 838 0. 894 98 84 0.757 0. 857
DXALO04 153 140 124 0.810 0. 886 128 113 0.738 0. 883
DXALO05 128 116 105 0. 820 0. 905 107 94 0.734 0. 878
DXAL006 98 93 85 0. 867 0.914 89 81 0. 826 0.910
DXALO07 87 84 79 0.908 0.940 78 71 0.816 0.910
DXALO08 71 70 64 0.901 0.928 65 60 0. 845 0.923
DXALO09 68 66 61 0. 897 0.924 62 57 0. 838 0.919
DXALO10 74 72 66 0. 892 0.917 68 62 0. 838 0.912
DXALO11 116 106 98 0. 845 0.924 102 91 0.784 0. 892
DXALO12 105 100 91 0. 867 0.910 94 84 0. 800 0. 894
DXALO13 71 68 64 0.901 0.941 65 59 0. 831 0. 908
DXALO14 67 64 61 0.910 0.953 60 56 0. 836 0.933
DXALO15 112 103 91 0.812 0. 883 101 89 0. 795 0. 881
DXALO16 75 72 67 0. 893 0.931 69 62 0. 827 0. 898
DXALO17 78 75 68 0.872 0.907 73 66 0. 846 0.904
DXALO19 111 101 92 0.829 0.911 98 87 0.784 0. 888
DXALO020 28 28 28 1. 000 1. 000 28 26 0.928 0.928
DXALO21 29 29 28 0. 966 0. 966 29 26 0. 896 0. 896
ait
Total 1779 1674 1532 0. 861 0.915 1589 1425 0. 801 0. 897

T Ps R5EIeorE, R VAR IR PO HERH

Note: Pg is perfect segmentation, R is recall rate, P is accuracy rate
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Tab. 2 Comparison of experimental results between method of

this study and that of Gu Zhixin et al. "
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