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Fig.1 Clustering for measured 3D data points.
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Fig.2 Preliminary experiment.
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Fig.3 The positional relationship between the KinectV2 and
pipes.
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Table 1 The pipe detection results.

Value Standard deviation
Pipe 1 x-coordinate | -179.490 4.515
parameters | y-coordinate | -470.833 10.292
[mm] z-coordinate | 1429.626 5.826
Pipe 2 x-coordinate | 317.713 8.046
parameters | y-coordinate | -472.107 10.560
[mm] z-coordinate | 1474.727 7.454
Distance [mm] 499.542 -
Angle [°] 87.756
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Fig.4 Pipe flange.
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Fig.5 Experiment 1 (left), 2 (center), and 3 (right).
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Fig.6 An arrangement of the cylinders for the experiment.

Fig.7 The positional relationship between the KinectV2 and
cylinders.
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Table 2 Experimental results of the cylinder estimation.

1 2 3
Experiment No. (No gloss) | (No gloss and
multipath)

Cylinder 1 | x-coordinate | -199.093 | -196.914 -196.143

Parameters | y-coordinate | -545.617 | -553.559 -555.015

[mm] z-coordinate | 1208.427 | 1200.759 1200.176
Cylinder 2 | x-coordinate | 308.416 305.511 304.626
Parameters | y-coordinate | -548.007 | -555.095 -556.250

[mm] z-coordinate | 1201.911 | 1196.365 1195.605

Distance [mm] 507.698 502.537 500.858
Table 3 Experimental results of the cylinder
estimation(standard deviation).
1 2 3
Experiment No. (No gloss) | (No gloss and
multipath)

Cylinder 1 | x-coordinate 5.019 2.151 2.114
Standard | y-coordinate | 7.254 7.076 5.064
deviation .

z-coordinate 5.583 2.183 2.395

[mm]

Cylinder 2 | x-coordinate 5.209 2.580 2.069
Standard | y-coordinate 6.836 7.230 6.757
deviation .

z-coordinate 5.922 2.592 2.327

[mm]

Standard deviation of
distance [mm]
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Table 4 Results of the significance test of the estimation of
distance.



P Value Conclusion
. 2.274X .
Experiment 1 and 2 101 Unequal variance
F-test _ 6.974 % _
Experiment 2 and 3 107 Equal variance
. 7.695 X Significantly
e Experiment 1 and 2 101 different
Experiment 2 and 3 2.349 X Significantly
P 10* different
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Fig.8 Influence of gloss.
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Fig.9 The influence of multiple reflection(cylinder).
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Fig.10 The influence of multiple reflection(sphere).
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Fig.11 Colored point cloud data.

Fig.12 Extraction of the color.
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Fig.13 An arrangement of the spheres in the experiment.
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Fig.14 The positional relationship between the KinectV2 and
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Table 5 Experimental results of sphere detection.

Experiment No. 1 2
(No multipath)

Sphere 1 | x-coordinate 217.675 216.866
parameters | y-coordinate -413.630 -412.877
[mm] z-coordinate 1939.662 1937.814
Sphere 2 | x-coordinate -283.788 -282.619
parameters | y-coordinate -408.248 -408.165
[mm] z-coordinate 1945.663 1945.664
Distance [mm] 501.529 499.572

Table 6 Experimental results of sphere detection(standard

deviation).
1 2
E i t No.
xperiment o (No multipath)

Sphere 1 | x-coordinate 1.042 8.490x 10
Standard | y-coordinate | 6.837 X 10" 8.183x 10
deviation

[‘;'1 m'] z-coordinate | 6.123x10% | 7.010%10™
Sphere 2 | x-coordinate | 8.839x 10" 6.721x 10"
Standard | y-coordinate | 7.039x10™ 1.048
deviati

e[\:::r:]on z-coordinate | 4.228x<10™ 8.790x 10

Standard deviation of
distance [mm]
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Table 7 Results of the significance test in the sphere

detection.
P Value Conclusion
F-test 8.361x10™ Equal variance
T-test 1.355 % 107 Significantly
. different
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