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3DHarris-FPFH features
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Abstract ; In view of the problem that the traditional ICP algorithm has a long registration time and tends to fall into the
local optimum when the initial positions of the two-point clouds differ greatly,a point cloud registration method based on
the feature improvement of 3DHarris key points combined with fast point feature histogram is proposed to improve the
point cloud alignment. Firstly,the input point cloud is streamlined using voxel down sampling,and then the 3DHarris al-
gorithm is applied to extract key points from the streamlined two-piece point cloud, and the 3DHarris-FPFH feature
points are formed by the FPFH ,and then the Random Sample Consensus( RANSAC) algorithm is used to coarsely align

and output the initial transformation matrix. Finally,the refined alignment is performed by the improved Iterative Closest
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Point(ICP) algorithm. The algorithm is simulated on open data set,and the results show that the algorithm can improve

the operation speed while maintaining the accuracy,and has certain practicability.

Keywords :3DHarris key points ;fast point feature histogram( FPFH) ;iteration closest point( ICP) ;point cloud registration
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Fig. 1 Algorithm flow chart
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Fig. 5 Cloud registration results
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Tab. 1 Registration time
Bunny Happy Buddha Dragon
FCMESHE | omme | ORECME | AUHRE | RIEGME | FECHE | RURRE | MR | REROE VL
] /s HE] /s /s i a]/s fa]/s /s ifE]/s itE] /s /s
SCRik[ 4] 0.042 0.233 1. 197 0.077 0. 474 3.401 0. 136 0.327 3.796
SCHRES] 0.128 0.563 0.91 0.378 0.592 1. 124 0.994 0. 480 1. 945
RICE 0. 084 0.103 0. 625 0.032 0. 158 0. 900 0.114 0. 349 1. 266
% 2 Happy Buddha Ft 1% #
Tab. 2 Happy Buddha registration errors
e EfERIE/ x 10 7 rad PR/ mm PR
[[R(iEERPR -7 2
X Y Z X Y Z /x107" m
SRk [4] 1.3943 1.586 —-1.4551 0.2183 0.034 6 0.024 7 4.38808
CHRLS] 32.9478 36.264 0 -3.3531 0.053 9 0.053 8 0. 3927 8.36121
RCE 0.1303 0.184 4 0.0217 0.000 5 0.005 4 0.0217 4.331 63
% 3 Bunny B iE %
Tab. 3 Bunny registration error
o T 1222/ % 10~ rad PR 22/ mm Hrigs
B HERE D
X Y z X Y zZ /x107" ' m
SCHk[4] 1. 886 4 0. 6738 4.4016 0. 4904 0. 1406 0. 008 7 18. 13
CHRLS] 19.807 0 3. 8060 -9.6281 1.095 8 0.3709 0.5707 8.31
AR 0.072 1 0.091 1 -0.087 6 0.002 9 0.000 3 0.004 2 7.61
% 4 Dragon B /1% =
Tab. 4 Dragon registration errors
‘ WERER 2/ x 10 73 rad A URIE/ mm BT
(LRI =RPS -7 2
X Y Z X Y Z /%107  m
k(4] 0.31274 0. 00792 0. 77360 0. 046 0.012 0.024 4.29
SCHk[5 ] 0. 56802 0. 33693 1.77085 0.173 0. 106 0.012 4.37
NG Q= B7 0.033 09 0.023 75 -0.017 70 0. 001 0. 002 0. 005 2.50
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