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Abstract: To reduce the cost of truck’s box volume measuring system, some calculation methods were
discussed in detail, such as the solution of intrinsic parameters of a camera, the estimation of truck’s
position and orientation and the calculation of vertex coordinates on the truck’'s box. A method focu-
sing on single image measuring was proposed under the constraint of orthogonal vanishing points and
circle projection priori from the single image. Firstly, three orthogonal vanishing points were detected
from the image and the intrinsic parameters of the camera were figured out according to the vanishing
points. Then, the world coordinate system was established at the center of the wheel, then, the posi-
tion and orientation of the truck relative to the camera were calculated with the intrinsic parameters of
the camera and the prior of single circular projection of the wheel and the external facade equation of
the truck’s box was solved. Finally, the vertex coordinates of the truck’s box were calculated with the

external facade equation and matrix equation of imaging algorithm, and the volume of truck’s box was
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figured out. Experiment results show that the measuring error of the truck’s box length is less than

0.3 m and the error of the truck’s box volume is within 5%. The proposed approach is more effective

and lower cost as compared with other state of art methods, and is suitable for real-time measurement

of truck’s box volume.

Key words: single image; vanishing point; circle projection; posture calculation; volume measurement
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Fig. 2 Sketch map of world coordinate system
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Fig.4 Geometric representation of truck image
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Fig.5 Detection results of truck images
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Tab. 2 Contrast of measurement value and the true vol-
ume value
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Fig. 6 Different images in our experiment
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