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Research on carton cutting system based on binocular vision guidance
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of Ministry of Education, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Aiming at the lack of intelligence of the traditional mode robot in warehouse operation, this paper researches a binocular
vision guidance robotic arm cutting system based on binocular vision, builds a binocular stereoscopic vision system, and performs
binocular calibration, obtains the carton coordinate system equivalent to the coordinate transformation of the base coordinate system
of the robotic arm through the robotic arm hand —eye calibration, and puts forward a grayscale matching method based on the
standard—-size carton as a template to obtain the carton specification information And then guide the robotic arm to complete the
cutting. The experimental results show that the absolute values of the positioning errors of three types of cartons are within 1.3 mm,
1.5 mm, and 2.2mm respectively. The vision—guided robotic arm—cutting system meets the requirements of industrial production and
has good versatility.
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Fig. 1 Vision—guided cutting systems

AT, ACHARPL AL B4R A7 ECR 4R
IR ARG G s e S D SR B IO T 12 0] PR
FrAb 3 R 3 e AR DT IC IR0 Hh 24 A2 A 4%
FIFTTETARHT 4 DTS AE R B P OO s e AR A
TR H RSB ARRLEG R P LB e A AR
XETHUBE AR AR R . 51 MU ik 2
i A B C.D g, fRE A 58 AR Y
#, HYTED 7 1678 BN 2 Brs

B2 MESIESMEAAFETEER

Fig. 2 Schematic diagram of visually guided cutting direction
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Fig. 3 Position relation of the four coordinate systems
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Fig. 4 16 groups of calibration plate images of binocular camera collected
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Table 1 Left and right camera internal parameters
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Fig. 5 Eye to hand calibration model
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Fig. 6 Effect picture of carton before and after pretreatment
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Fig. 7 4-direction gradient template
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Fig. 8 Improved Canny algorithm to detect the effect
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Fig. 9 Pyramid diagram of images to be matched
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Fig. 11 Cutting process of mechanical arm
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Table 2 Comparison between visual positioning results and actual

position
mAL O fIE EEfS SLBRAE bR wmE
X/ mm -516.677 -518.018 -1.341
A Y/ mm 230.066 229.322 -0.744
Z/ mm 21.961 20.693 -1.268
X/ mm -1113.208 -1111.590 1.618
B Y/ mm 227.744 229.322 1.578
Z/ mm 22.628 20.693 -1.935
X/ mm -1112.534 -1 111.590 0.944
C Y/ mm -235.739 -233.596 2.143
Z/ mm 19.470 20.693 1.223
X/ mm -645.625 -647.926 -2.301
D Y/ mm -234.901 -233.596 1.305
Z/ mm 22.515 20.693 -1.822

N T RN 3 R VIR 2 R iR 22 O
Xt ALC PIRARATREA T 51 SO, 12354 3 RARA Y
W Z )5 o 72 L4 R RN S BR AL b 22 TR R 22 5 AL S 1]
RIEATRE L, 3 RhARA VIR ZE G BLAN P 12 P

3.0 N SN
B SN ARE L CiRE
HfIB iR BRI DR
25 F —— PRI 2.391
2.214 213
1.
£ |
£
i
2
o
8
L)
500%290x300 500%495%300 600%390%x400
ARAZA /mm

B 12 3 MEATEIREBR

Fig. 12 Three kinds of carton cutting error
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