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In this study, a novel method for dimension measurement of large-scale moving objects using
stereo camera with 2-degree of freedom (2-DOF) mechanism is presented. The proposed method
utilizes both the advantages of stereo vision technique and the enlarged visibility range of camera
due to 2-DOF rotary mechanism in measuring large-scale moving objects. The measurement
system employs a stereo camera combined with a 2-DOF rotary mechanism that allows capturing
separate corners of the measured object. The measuring algorithm consists of two main stages.
First, three-dimensional (3-D) positions of the corners of the measured object are determined
based on stereo vision algorithms. Then, using the rotary angles of the 2-DOF mechanism the
dimensions of the measured object are calculated via coordinate transformation. The proposed
system can measure the dimensions of moving objects with relatively slow and steady speed. We
showed that the proposed system guarantees high measuring accuracy with some experiments.
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Fig. 1 Stereo camera used for dimension measurement
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Fig. 2 Three pairs of the chessboard images were used
for camera calibration
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Fig. 3 Stereo rectification result: the upper pair is left
and right raw images and the lower pair is left
and right rectified images
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Fig. 5 Camera frame {C} - x..z. attached to the first
camera
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Reference corner

Fig. 7 Arbitrary polygon shape having n vertices

Camera coordinate
system

Fig. 8 Measuring process of an arbitrary polygon object
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Zero-corner

Fig. 11 The shape information of 6-corner polygon for
measuring experiment

(b) Test case 2

(a) Test case 1

Fig. 12 Measuring experiments for a moving polygon
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the 3-D coordinate
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Table 1 Experimental measuring results for a moving iron bar

Case V (mm/s) Measured value (mm) Error (mm) Error (%)
Vi vV, v,
1 0.27 -19.21 0.23 1197.18 -2.82 -0.24%
1 0.97 -30.69 0.57 1199.59 -0.41 0.03%
2 0.85 -19.03 0.23 1197.02 -2.98 -0.25%
2 1.17 -30.64 0.59 1197.32 -2.68 -0.22%
3 18.04 -33.35 0.11 1197.08 -2.92 0.24%
3 10.47 -20.34 0.49 1196.50 -3.50 0.29%
4 -18.67 -33.29 0.66 1196.45 -3.55 0.30%
4 -11.52 -20.76 0.40 1197.79 -2.21 0.18%
Table 2 Measured edge lengths of the polygon object moving on conveyor
Case Vi) Value Ly (mm) | Ly(mm) | Ly(mm) | Ly(mm) | Ls (mm) | Lg (mm) | L; (mm)
(mm/s) Real 310.00 790.00 430.00 315.00 415.00 245.00 315.00
-0.03 Measured 309.50 788.72 430.88 317.05 416.96 244.01 313.35
1 -19.18 Error (mm) -0.50 -1.28 0.88 2.05 1.96 -0.99 -1.65
0.14 Error (%) -0.16% -0.16% 0.20% 0.65% 0.47% -0.40% -0.52%
-0.54 Measured 307.96 785.28 427.63 316.84 416.95 245.50 313.46
1 -38.26 Error (mm) -2.04 -4.72 -2.37 1.84 1.95 -1.50 -1.54
-0.86 Error (%) -0.66% -0.60% -0.55% 0.58% 0.47% -0.61% -0.49%
-0.25 Measured 309.02 790.34 427.28 313.55 413.09 243.51 313.09
2 -19.24 Error (mm) -0.98 0.34 -2.72 -1.45 -1.91 -1.49 -1.91
0.39 Error (%) -0.32% 0.04% -0.63% -0.46% -0.46% -0.61% -0.61%
-0.24 Measured 309.25 785.73 431.29 315.36 413.66 243.62 314.33
2 -38.61 Error (mm) -0.75 -4.27 1.29 0.36 -1.34 -1.38 -0.67
-0.56 Error (%) -0.24% -0.54% 0.30% 0.11% -0.32% -0.56% 0.21%
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