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Abstract: A range image segmentation algorithm based on Gaussian mixture model of surface normal is proposed.
It decreases the times of clustering computing by fully utilizing the physical meaning of Gaussian mixture model of
surface normal, and achieves automatic model selection via the posterior probabilities computed from the model
parameter estimated by Expectation-Maximization (EM) algorithm. Experimental results on 60 real range images
from two kinds of range cameras are compared objectively with some popular segmentation algorithms.
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Fig.4 Average results of five algorithms on 30 ABW test images
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Fig.5 Average results of five algorithms on 30 ABW test images
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Table 1 Average results of five algorithms on the ABW images at 80% compare tolerance

FT1 5FBIEE B ZE ) 80%KITE UL T3 ABW B4 T3 45

Algorithm GT Correct Angle difference Over Under Missed Noise
regions detection (standard deviation) segmentation segmentation
USF 15.2 12.7 1.6(0.8) 0.2 0.1 2.1 1.2
WSU 15.2 9.7 1.6(0.7) 0.5 0.2 4.5 2.2
UB 15.2 12.8 1.3(0.8) 0.4 0.1 1.7 2.1
UE 15.2 13.4 1.6(0.9) 0.4 0.2 1.1 0.8
GMM 15.2 12.2 5.7(6.5) 0.2 0.3 2.1 2.2

Table 2 Average results of five algorithms on the PERC images at 80% compare tolerance

R2 ST BIFIEAE LR LI 80%MI UL T X PERC B~ 45 R

Algorithm GT Correct Angle difference Over Under Missed Noise
regions detection (standard deviation) segmentation segmentation
USF 14.6 8.9 2.7(1.8) 0.4 0.0 538 3.6
WSU 14.6 5.9 3.3(1.6) 0.5 0.6 6.7 4.8
UB 14.6 9.6 3.1(1.7) 0.6 0.1 42 2.8
UE 14.6 10.0 2.6(1.5) 0.2 0.3 3.8 2.1
GMM 14.6 8.4 2.6(1.3) 0.5 0.2 5.1 4.4
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