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Abstract

In this paper, we propose an algorithm for improving the accuracy and rate of convergence when two point clouds with noise and a
low overlapping area are registered to each other. We make the most use of the geometric information of the underlying geometry
of the point clouds with noise for better accuracy. We select a reasonable region from the noisy point cloud for registration
and combine a modified acceleration algorithm to improve its speed. The conventional accuracy improvement method was not
possible in a lot of noise, this paper resolves the problem by selecting the reasonable region for the registration. And this paper
applies acceleration algorithm for a clone to low overlap point cloud pair. A simple algorithm is added to the conventional method,
which leads to 3 or 4 times faster speed. In conclusion, this algorithm was developed to improve both the speed and accuracy of

point cloud registration in noisy and low overlap case.
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Figure 1: Two Directions of Development of the Point Cloud
Registration Method
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Figure 2: The Flowchart of Classical Iterative Closest Point(ICP)
algorithm [3]
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Figure 3: Selecting points of point cloud L
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(a) (b) (c)

Figure 5: (a) before registering the not-sampled bunny. (b) after
registering the not-sampled bunny. (c) zoomed in version of black
circle. [Blue: Souce point cloud A] [Red: Target point cloud B]

(a) (b) (c)

Figure 6: (a) before registering the sampled bunny. (b) after
registering the sampled bunny. (c) zoomed in version of black
circle. [Blue: Souce point cloud A] [Red: Target point cloud B]

(a) (b)

Figure 7: (a) the result of registration for the sampled bunny with
reference. (b) the result of registration for not-sampled bunny with
reference.

Table 2: The number of points in Bunny

Source point cloud  Target point cloud
A (Blue) B (Red)
not-sampled 36,726 20,657
sampled 17,102 11,044

Table 3: Comparison of RMSE with reference before and after
finding the overlap region in Bunny

w/o overlap region  w/ overlap region
Iteration [no.] 173 37
Time [sec] 12.04 1.11
RMSE [mm)] 0.008241 0.000898
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Table 4: The number of points in Buddha

Source point cloud  Target point cloud
A (Blue) B (Red)
not-sampled 78,056 61,872
sampled 56,412 52,361

Table 5: Comparison of RMSE with reference before and after
finding overlap region in Buddha

(c)

Figure 8: (a) before registering the not-sampled buddha. (b) after
registering the not-sampled Buddha. (c) zoomed in version of
black circle. [Blue: Souce point cloud A] [Red: Target point cloud
B]

(a) (b) (c)

Figure 9: (a) before registering the sampled buddha. (b) after
registrering the sampled buddha. (c) zoomed in version of black
circle. [Blue: Souce point cloud A] [Red: Target point cloud B]

(a) (b)

Figure 10: (a) the result of registration for the sampled buddha
with reference. (b) the result of registration for not-sampled
buddha with reference.

w/o overlap region  w/ overlap region
Iteration [no.] 121 43
Time [sec] 36.3 7.31
RMSE [mm] 0.003326 0.000221

(a) (b) (c)

Figure 11: (a) before registering the not-sampled Armadillo. (b)
after registering the not-sampeld armadillo. (c) zoomed in version
of black circle. [Blue: Souce point cloud A] [Red: Target point
cloud B]

(a) (b) (c)

Figure 12: (a) before registering the sampled armadillo. (b) after
registering the sampled armadillo. (c) zoomed in version of black
circle. [Blue: Souce point cloud A] [Red: Target point cloud B]

(a) (b)

Figure 13: (a) the result of registration for the sampled armadillo
with reference. (b) the result of registration for not-sampled
armadillo with reference.
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Table 6: The number of points in Armadillo

Source point cloud  Target point cloud B
A (Blue) B (Red)
not-sampled 27,875 20,100
sampled 13,316 11,803

Table 7: Comparison of RMSE with reference before and after
finding the overlap region in Armadillo

w/o overlap region  w/ overlap region
Iteration [no.] 59 103
Time [sec] 4.13 4.12
RMSE [mm] 0.002683 0.000573
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Table 8: Comparison before and after applying acceleration in
Bunny, Buddha, and Armadillo

w/o acceleration | w/ acceleration
Iteration [no.] 37 12
Bunny Time [sec] 1.11 0.48
RMSE [mm] 0.003116 0.003211
Iteration [no.] 43 21
Buddha Time [sec] 7.31 3.99
RMSE [mm] 0.003664 0.003658
Iteration [no.] 103 23
Armadillo Time [sec] 4.12 0.92
RMSE [mm] 0.006754 0.006740
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