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Abstract In order to overcome the problems of tracking and registration based on a target point cloud in augmented
reality, a robust Z-score hybrid tree registration algorithm is proposed. The noise is identified by the vertical
distance from the point in the local neighborhood to the fitting plane and the distribution at normal point of the
plane. The robustness of the Z-score is enhanced by utilizing the median absolute deviation; the hybrid tree
algorithm is used to improve the efficiency of the nearest-point search. We demonstrate formulation by applying the
proposed method to the imaging principle of augmented reality. The proposed algorithm is verified by using the
point cloud dataset from a research group in Stanford University and real data. Experimental results show that, for

the point cloud dataset with noise, the algorithm can maintain a certain accuracy while effectively improving the
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registration efficiency, which takes time about 5%-10% of that of the comparison algorithm.

Key words image processing; point cloud registration; augmented reality; Z-score; appropriate neighborhood
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Table 1 Comparison of noise recognition accuracy
Method COIR /% FPR /%
RANSAC 94.4 64.2
RPCA 88.1 8.2
Our method 92.8 8.6
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Fig. 3 Registration results. (a) Buddha for registration; (b) result of SuperdPCS; (c) result of FPFH;

(d) result of TrimmedICP; (e) result of our method
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Table 2 Comparison of point cloud registration algorithms

Time /s er e,
Method
Bunny Dragon Buddha Bunny Dragon Buddha Bunny Dragon Buddha
TrimmedICP 38.5 24.1 80.6 0.012 0.014 0.015 0.248 0.254 0.183
FPFHM™ 57.6 32.4 176.3 0.019 0.025 0.021 0.756 0.561 0.282
Super4 PCSH* 29.5 21.3 63.5 0.018 0.021 0.016 0.425 0.364 0.315
Our method 2.3 0.8 3.2 0.013 0.019 0.016 0.312 0.319 0.297
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Fig. 4 Registration results of real data. (a) (f) Point clouds for registration; (b)(g) result of Super4 PCS;
(c) (h) result of FPFH; (d) result of TrimmedICP; (e)(j) result of our method
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Table 3 Comparison of registration algorithms on Kinect point cloud
Method Time /s er e
Sofa Can Sofa Can Sofa Can
TrimmedICP" 56.5 40.2 0.011 0.012 0.157 0.098
FPFH"" 75.3 50.2 0.016 0.086 0.373 0.325
Super4 PCSH*" 23.5 17.2 0.016 0.035 0.215 0.217
Our method 2.8 1.6 0.012 0.021 0.213 0.129
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