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Improved point cloud registration combining morphological
description and histogram features
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Abstract:In this paper, an improved point clouds registration algorithm combining intrinsic shape signatures ( ISS)
features and binary signatures of the histograms of orientations ( BSHOT) is proposed to address the problem that regis-
tration efficiency and accuracy cannot be achieved simultaneously during the point clouds registration process. Firstly,
the feature points are extracted by voxel grid sampling and ISS features ; then,the BSHOT are combined with Hamming
distance and RANSAC algorithm for rough registration;finally, exact registration is performed using the improved ICP
algorithm. The results show that the improved algorithm is superior to other algorithms in terms of registration time
and accuracy under the same conditions. It shows that the proposed method has higher registration efficiency and ac-
curacy,and the registration accuracy is enhanced with the increase of the number of point clouds.

Keywords : ISS feature point; BSHOT histogram feature descriptor;ICP registration ; point cloud registration
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Fig. 1 Point cloud registration algorithm flow
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Tab. 1 Evaluation table of registration effect of different algorithms of Bunny point cloud data
B b A . -
fiik | TR BRI | AR | SR

SIFT + BSHOT 12 906/16 357 327/591 6.43/2.07 52.181 56. 280

ISS + FPFH + SAC - TA 12 906/16 357 327/591 2.11/1.31 4. 457 12. 386
ISS + SHOT + SAC - 1A 12 906/16 357 327/591 3.74/1.09 4. 449 15.321
ARE: 12 906/16 357 327/591 25.69/1.01 4. 470 8.182
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Tab. 2 Evaluation table of registration effects of different algorithms of Armadillo point cloud data

SO b T B Ak ; =
e Wi | owigag | e | SRR | SR
SIFT + BSHOT 19 292/21 470 491/978 17.22/2.28 77.960 85.565
ISS + FPFH + SAC - 1A 19 292,21 470 491/978 3.47/0.90 4.998 18.712
ISS + SHOT + SAC - 1A 19 292/21 470 491/978 1.27/0.55 4.996 23.412
ARSCE 19 292/21 470 491/978 16.35/0. 34 5. 025 14. 671
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Tab. 3 Evaluation table of registration effects of different algorithms of Dragon point cloud data

e | mrre s —
Wik T&f T fk *(Eg/ e ';f iﬁg&gﬁgm SR s | SRR s
SIFT + BSHOT 20 284/24 442 581/1 109 9.91/2.38 94. 147 107. 657
ISS + FPFH + SAC - TA 20 284,/24442 581/1 109 4.06/0.93 5.329 24. 024
ISS + SHOT + SAC - 1A 20 284/24 442 581/1 109 1.78/0. 66 5.279 29.203
AN 20 284/24 442 581/1 109 10. 68/0. 13 5.318 23.125
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Fig. 5 Comparison of registration effects of four algorithms
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