Wa6 % H3W 2/ M Fx % W Vol. 46 No. 3
2025 4F 3 H Chinese Journal of Scientific Instrument Mar. 2025

DOLI: 10. 19650/j. cnki. cjsi. J2413582

B ASS W BN RG T TR TR £ 5

M R, RATE R M, BT @
(VUREZCI R 2AAUA TR 24 B AT 610031)

o O BEE S PO AR, T RSPREEZR B #5828 e, SE30T A = 4 ROH 9 = RORS e D f x PR fn TR i B R
o BTN T A =4 R R R oK 48— Al T LSS A FE B0 B WS R G AR i, DAY 22 48 SR AG T X6 42, #5
BSEACIN R ST, HT TR H A T AR IR  iAR  5h 22 S R 5 32 m o A e 7 30 5 B01% B 15 Y 1 n)
3 — O B A SR R R A TS YR A, B E R T AR DCECA A T P e s R B SR 2L AR
FRAE E A B 55 T B[] 44 05 VE C R 22 R ) 81, BT —FP A R A 38 B T3 550k, T A SR AEAR RARE , E— 25 5 T o7
IRVCEC AR, T LR AFST M T Al KRG S5 HE A &R 1A AD-Census MEARVCECAEALTTE  IF @ i 22 8 R
R DU S5 B T AR BIE AR IEAb 8 VR A 3 Bk 22 800 5 e i) v R 25 15 2 P % 38 A R, S ST A ML £ 57 50Ty
RETRY Wt T ARMILAA) AR et 5 28, I AN [ 3000 bt (37 3248 99 22 85 RO AGr N SIC 36 | 300 WF 1 e o 00 7 8 e 7 0 ) A 2k
R EE IR, T He A 7 Ik BRI E— 20 4 w8 A4 RO ARSI RS B2, S ATLARON T A A = 4 RO R DB 1L T 8 i e R
KR SCE B R 5 7 AARDE RS ; HLEs A

rhE 425 TH89 SCHERERINED: A E RERAEF R 5> 28D 520. 60

Research on workpiece size detection method
with binocular vision system carried by robot

Wang Jindong, Xie Chengsheng,Zhang Xingjian,Zheng Peng,Tang Leiyu

(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: As the manufacturing industry rapidly advances, the demand for precise workpiece size measurement continues to grow.
Efficient and accurate three-dimensional measurement of workpieces is crucial for ensuring processing quality. This paper proposes a
detection method for the three-dimensional size of machined workpieces using a robot equipped with a binocular vision system. A flange
plate is chosen as a typical detection object, and a visual detection system is developed along with a corresponding workpiece size
detection algorithm based on binocular vision. To address the issue of highlight and noise interference in flange images, which leads to
pixel value contamination, a gray-level aggregation algorithm is introduced. This algorithm improves the robustness of stereo matching
cost calculations by detecting and reconstructing contaminated pixel values. Additionally, to tackle the challenge of large matching errors
caused by weak or repeated image features in the flange, a weight adaptive calculation algorithm is proposed to enhance stereo matching
accuracy by effectively characterizing pixel features. Building on this, an AD-Census stereo matching optimization algorithm is
developed, combining gray-level aggregation and weight adaptive calculation, with its effectiveness validated through flange size detection
experiments. Furthermore, by analyzing the transfer process of parallax errors during flange visual inspection, an evaluation model for
camera measurement pose is established, allowing the determination of the optimal measurement pose. Flange size detection experiments
under different poses confirm the effectiveness of the proposed pose optimization method. The results show that the proposed method
significantly improves workpiece size detection accuracy and offers a new technical approach for three-dimensional size measurement of
machined workpieces.
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Flange workpiece

Siez |
B2 kA RSk R 5

Fig.2 Visual inspection system for flange size
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Fig.3 Flowchart of workpiece size detection algorithm based on binocular vision
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Fig. 4  Effect of highlight elimination on flange plate image
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Fig. 6 Disparity map of the flange
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Fig.7 Flow chart of gray aggregation algorithm
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(a) Global image
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Fig. 8 Original image of flange
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Fig.9 Local image of flange under noise pollution
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(a) Local image under median filtering
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(b) Local image under Gaussian filtering
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(c) Local image under wavelet transform
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Fig. 10  Comparison of noise reduction effects using different algorithms
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Fig. 12 Image I, reconstructed from noise-contaminated pixels
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Table 5 Comparison of flange size parameters under

optimal measurement pose and non-optimal

measurement pose (mm)
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Fig.20 Image acquisition of flange under different measuring positions
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