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The Stereo Camera Mesurement of Point Cloud on 3D Object and
the Calculation of Volume Based on Irregular Triangular Mesh
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Abstract For the construction of safe and clear urban environment, it is necessary that we identify the rubbish
waste volume and we know the accuracy volume. In this paper, we proposed the algorithm computes the
waste volume periodically for the way of waste repository standard. After stereo camera calibration, we obtained
the point cloud on the surface of the object and took this as the input of the calculation algorithm of the
object volume. We proposed the volume calculation algorithms based on the non-uniform triangular meshing
methods and verified the validity of the algorithm through simulation and real experiments. The proposed
algorithm can be used not only as the volume calculation of the waste repository but also as the general
volume calculation of a three dimensional object..
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Fig. 1. The Installment of Stereo Camera and the
Design of Communication Diagram
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Fig. 2. Flowchart of Computation for the
Filling—Up of Rubbish.
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Table 1. In Case That the Small Number of
Meshes and Small Mesh Size

N\ERES | F(10Y) | F(10°) F,(10°)
A 27000 54900 90007
B 2.7000 5.4900 9.0007

A 27000404 | Unknown | 9.0000e+03
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Fig. 4. The Example of the Surface Shape in the
case of the Concave Shape (F))
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Fig. 5. The Example of the Surface Shape in the
case of the Erratic Surface Shape (F3)
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Table 2. In Case That Small Number of Meshes
and Small Mesh Size

A BEe | F(10Y) | F(10°) F,(10%)
A 214 55125 9.0002
B 2.7000 54225 9.0005
= 2.7000 unknown 9.0000
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Table 3. The Measurement Comparison of Two Boxes with Two Methods

2 4 e 47

Aol RS 2.34% Azo) AR 2.34%
M2 505 mm 501mm 0.8 265 mm 260mm 1.19
A= 404 mm 399mm 12 245 mm 232mm 1.22
=o] 175 mm 172mm 1.7 115 mm 119mm 348
A4 35,791,875 mm’® | 34,382,628 mm® 39% 7466375 mm® | 7178030 mm’ 3.86%
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