Opto-Electronic Engineering Art|C|e

¥ & x #

20175 ,5544% , 598

ETH Rz BahiiEt RS
it 5

o B, R ML OFREL KREA!
OBl mEE?

! 150080
2 053000

HE: vA SCARA B A HAREIN. $EAEHL CCD AR Hah, & T AT A ML) SCARANLEA A )i H Fa i
124t 2T &, AR BRBEAALAT T A I L IR A Ge A SACAER!, 44 CCD RMBAKIR 6 TAF R A 4745 4540
AHEA AT T GIIRAL A4S 8. 711'\ #%ivA Visual studio 2k 4 & -F &, #|F OpenCV 50 £ 4 B o AT AR &,
WA G RAZEEFL, ZMR, ZAG Bk G I AR 69 R € AR A A iR IR TAF 6942 B A2 8., FRAE R ALE Ak Rt AT
aﬁlﬁ%ﬁ%MR,@iTé&LﬂiF¢mﬁlﬁ%N&%%$o

A SCARAMEA,; FAMIL; &M A%, MERR,;, T4, HAII

FESES: TP391.41 NHEREE: A

Design and research of automatic plug-in system
based on machine vision
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Abstract: The system uses SCARA robot, mechanical jaw and camera CCD as the hardware foundation, building a
SCARA robot automatic identification and positioning plug-in system platform based on monocular vision. The
coordinate information of the workpiece image acquired by the CCD camera is transformed into the crawling position
information in the robot coordinate system by using the parametric model of the crawler system calibration and es-
tablishment of the camera parameters. The system uses Visual Studio as the development platform, utilizing
OpenCV visual database function for the secondary development of visual algorithms. The visual algorithm can
realize the color recognition of the workpiece and obtain the position information of the workpiece, and control the
robot jaws to grasp the target workpiece accurately, which meets the general industrial production in the grasp of
real-time requirements of the workpiece.
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Fig. 1 SCARA industrial robot hardware system based on machine vision.
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Fig. 2 Plug-in system positioning crawling principle.
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Fig. 3 Camera coordinate system and world coordinate system.
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Fig. 4 Plug-in robot physical map.
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Fig. 5 Parametric model of grab system.
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Fig. 6 Coordinate transformation relationship.
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Fig. 7 Image segmentation process. (a) Original image. (b) Adaptive threshold. (c) Contour image. (d) Image segmentation.
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Fig. 8 The color types of insurance pieces.
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Fig. 9 Histogram features of different color inserts.
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Fig. 10 Center point extraction process. (a) Original image. (b) Corner detection. (c) Center point extraction.
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Table 1 Test coordinate point results table.

Ipixel 1 2 3 4
u 115 116 443 433 276.75 277.26
v 103 356 355 92 226.5 22542
(12) 1.5 mm

5 SLIgLER

Visual studio
30 ms 150 ms OpenCV
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Fig. 11 Gripping the workpiece process. (a) Origin. (b) Clip Insurance pieces. (c) Plugged in. (d) Back to the origin.
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Table 2 Experimental analysis of visual positioning.

/mm /mm /ms /ms
1 (41.39, 260.30, 100.06) (40.55, 259.43, 100.87) 20.3 133.7
2 (40.86, 258.23, 101.53) (41.02, 259.20, 100.96) 19.8 131.2
3 (41.53, 259.46, 100.56) (41.36, 260.12, 100.66) 19.4 132.6
4 (41.53, 259.46, 100.56) (41.59, 260.51, 100.42) 19.9 133.3.
5 (40.93, 260.13, 100.67) (41.06, 260.73, 100.68) 20.1 134.2
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