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Workpiece size measurement in dynamic scenes
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Abstract: This paper proposes a set of high-precision visual measurement methods to address the challenges of
perspective distortion, thickness corner offset, and continuous tracking of multiple workpieces in the dynamic
environment of intelligent manufacturing. In the preprocessing stage, the collected images are converted into
approximately orthographic projection views through camera calibration and perspective correction. To obtain accurate
edge images, this paper proposes an edge detection algorithm based on multi-scale edge fusion. By applying guided
filtering to the collected images at different scales and then using dynamic Canny edge detection, the complete contour
of the workpiece is obtained. To address the corner offset caused by the thickness of the workpiece, this paper proposes
a high-precision corner extraction algorithm based on thickness interference elimination. By fusing sub-pixel corners
and fitted corners, precise corner positioning is achieved. In addition, an object tracking algorithm is designed to match
and identify the centroids of the workpieces, enabling automatic size recognition and measurement of multiple
workpieces in consecutive frames. Experimental results show that this method can measure the sizes of multiple
workpieces in arbitrary poses, with a mean error of 0. 599 mm and a standard deviation of 0. 172 mm, meeting the
measurement requirements in industrial production.

Keywords: machine vision;dimensional measurement;edge detection
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Fig. 1 Schematic diagram of perspective transformation
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Fig. 6 Experiment scene image
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Table 5 The average processing time per frame of the

algorithm ms

P il Wik Wk k4 Wik s fH
1 341.8 341.7 339.4 339.5 339.3 340.3
2 339.6 342.4 340.0 341.0 340.9 340.8
3 336.0 342.8 342.3 339.5 339.8 340.1
4 337.0 340.6 338.8 342.4 338.9 339.5
5 337.2 338.6 340.1 337.8 337.1 338.2

AN FERT R E 7R 338~341 ms, AR Sh /N,
24T 2.6 ms FRUHEZE N 1.0 ms. ZHE ¥ BG L R 1B
T—3tS RGERE . XA AN B R BT
BIRWIFERT 2 339. 8 ms, X N AL BT 24 2. 94 fps, HE
T J5 IR WL R 22 22 ~23 fps, RS F% M 48 8 WithdT—
YR ST A 11 SR W, SR MR R 2. 75~2.9 fps, 5
SRS b AR 7 B VC D, W R AT U AN LAY AR SR
SR TELR I
2.5 EEEBERMESH

U E AR SO AR AN R T R A 4540 T A8 5 AR
FEME B ICT SR DU R 5 1R T T R
M08 . fE5 LRSI AR R A SR BT T 4 3% Ui % T4
A TE TR AR LR B B RO TR AL % 1
DB LR A IR A 25 R A0 6 FiR .
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Table 6 Measurement results of workpieces of various

shapes
THER REHME/mm ARdEE/ mm HAXFIRE/ %
=M 0. 599 0.172 0. 255
/g T 0. 636 0.185 0. 279
T T4 0. 686 0.201 0. 285

ANTIEAR T o AR 22 2 B K - 2 45 1l £E 0. 69 mm
PAPN S R R 22 P4 T 0. 29 04 Ul A SCRE AR AN [ JLfof
ME T HA B AT . B AR /NT 0. 21 mm,
et [R) — AR T A 22 YR I o i) B A2 1k e B TR A
RAEEE AR, BE TR BO8 . =22 R M LT E S 1

AR L /1 2 W AR SO X AN R AR TR BT B3 11
JUAwp 3 7 P 5 0 R 1

304 i
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