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Processing and feature extraction for
three-dimensional bullet point cloud data
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Abstract: In order to solve the problem of bullet marks image depth feature information loss in traditional al-
gorithm, we propose a three-dimensional bullet point cloud image feature extraction algorithm. The feature
points are extracted from the local extremal points according to the change of ridge’s slope. And the linear fit-
ting method is utilized to construct the triangle in order to calculate the characteristic parameters and define
the similar range of the characteristic parameters. Finally, the unknown bullet is discriminated through the
similar range to ensure the consistency between the bullet and the gun. The experimental results show that
correct recognition rate of bullet comparison reaches more than 90% under the condition of existing sample,
and data processing of a single set of bullet data spends 32.7 s. The proposed algorithm satisfies the bullet
comparison demand. provides credible basis for the following bullet comparison and has certain theory value
and practical significance.
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Fig.4 2D curve image of bullet ridge
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Fig.5 Contrast amongimages of 3D ridge feature extraction
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Tab.1 Limited range of feature parameters
Vi BE 25 AR VS Bl / mm e B 22 ALE B/ mm i1 B 22 AL R/ °C
1 2 3 1 2 3 1 2 3
0.040 73 0.040 34 0.078 89 0.000 906 0.001 78 0.009 08 0.662 45 0.948 5 0.605 67
0.094 81 0.126 66 0.238 12 0.009 54 0.014 51 0.059 7 2.837 87 2.725 78 3.126 23
%2 RRABENEBESHE
Tab.2 Feature parameter values after the experiment processing
¥ B 24 {H/mm 15 25 {H /mm FREE 28/ C
1 2 3 1 2 3 1 2 3
a 0.001 2 0.011 9 0.206 7 0.001 2 0.003 5 0.038 1 0.205 9 2.235 0.652 6
Eikits b 0.052 8 0.102 6 0.143 1 0.004 3 0.002 1 0.027 4 1.523 7 1.067 6 0.697 7
c 0.030 1 0.049 3 0.208 9 0.001 3 0.000 9 0.025 1 1.355 4 2.540 5 3.063 4
a 0.111 7 0.044 7 0.156 9 0.012 3 0.015 8 0.052 6 7.901 7 3.103 1 3.643 2
AR b 0.003 4 0.037 8 0.204 0 0.010 4 0.017 3 0.048 2 9.152 8 6.271 5 6.782 2
c 0.027 3 0.025 3 0.013 6 0.006 5 0.010 5 0.029 2 4,798 8 3.061 8 0.518 6
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