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Construction of Robot Vision Handling System and Software Development

ZHANG De-hong, DAI Yan-xia
(Yibin Vocational and Technical College, Yibin 644003, China)

ABSTRACT: The work aims to build a robot visual recognition and handling system based on stereo CCD camera, robot
and gripping claws to instruct the robot to achieve automatic grabbing. The OPENCYV library functions were used to
complete the camera calibration based on the secondary development. Through image acquisition and pre-processing, the
algorithms of stereo matching and edge extraction were studied, and the feature contour points of the objects were also
extracted to calculate the 3D coordinates of centroid points. The 3D coordinates of the centroid points were converted into
robot's joint angle data to provide visual positioning for robotic grasping. Based on VS2012 development platform, visual
image processing, robot control and data transmission were integrated into the PC to facilitate human-computer interac-
tion and software integration. The orthogonal experiment indicated that the positioning error in different directions of the
space was within the range of 0.5~1.5 mm. The proposed visual guidance scheme can improve the accuracy of robotic
motion, and meet the requirements of industrial handling.
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Fig.1 Hardware components for robot vision handling system
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Fig.2 Software development and control process of robot handling system
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Fig.3 Distance measurement principle of stereo vision

XUH CCD HHHLIY 2 A5 Sk AR B 1A [ —FEAIE A5
P (xeyeze) W72, 47 2 WRIEMG, e ER A RS
BHEA pr Cxan), pe (xoye)o BUH CCD AHHLIY KIS
FE— 1 b, WRRAE S P AEIR y ARbsARTR, B
Y=Y=Y, W = AIE AR

d=X-X, (D

EZB_(‘XI _Xr) :‘Xl_Xr :i (2)

R

Hrps (3) A ARG 2 ; £ ADLEERE ;
B AR, H 2 MBSk R b IR R
WEMGAE PR u=X,, v=Y, B3 (2) AIA528 0] 5 =4k
AAFR :

L.ty @)

u
Ze X Y

B
X, = u—
d
B
Yo =v— 4)
B
7 = f=
¢ d
e beat Dy e A ARHIL P IR 1T A 4RI
A RIVETAG B AR R P AR i = AR AR A 5
IFORAT TR I R BE

2.4

T E—IRE G b, PR & BT 20 H AR (s
B Ry R A PR Sl b 2 AR fE R, 7EfE i
FIAR A ARt AR5 F AR A 1A A 6 s Al



<152 - f1 %% T 72 201941 A

Al HABEURAE SRIUARRY, SRR SRR, FERE A BRI, A I - s SR — 2 A 5 H b
B RT A E o FREAR R AR e B R D SCHRAE WA RS 8 50 s el o IR (AR 5 (A A0 i P 2 14

LML) Canny ARG, PUd i fUR R YRRy

a

S RIFT A AR R A B AT B IBCICR, LI 4.

Kl 4 XUH CCD MPLAILR IR 5 i S BUS 19 & 15

Fig.4 Initial image and edge-extracted image of stereo CCD camera
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Fig.5 Image processing and calculation process of 3D coordinates of the centroid point
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Fig.6 Conversion between the stereo CCD camera and
the robot coordinate systems
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Fig.7 Visual guidance and grasping experiments
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Tab.1 Ortlfogonal experiment scheme and data
mm
g EEEE SRR
4% x n  nl |
1 0 1.25 0.66 0.47
2 100 1.11 0.55 0.58
3 —100 200 1.42 0.54 0.51
4 300 1.22 0.62 0.53
5 400 1.38 0.60 0.42
6 0 1.29 0.50 0.46
7 100 0.88 0.64 0.67
8 0 200 1.13 0.57 0.44
9 300 0.99 0.67 0.56
10 400 1.05 0.48 0.53
11 0 0.95 0.62 0.44
12 100 0.73 0.51 0.51
13 100 200 0.82 0.57 0.53
14 300 0.90 0.55 0.45
15 400 0.78 0.63 0.68
16 0 0.67 0.57 0.46
17 100 0.61 0.54 0.52
18 200 200 0.64 0.61 0.57
19 300 0.58 0.44 0.71
20 400 0.69 0.63 0.49
21 0 0.59 0.59 0.55
22 100 0.44 0.48 0.57
23 300 200 0.50 0.52 0.66
24 300 0.57 0.56 0.48
25 400 0.49 0.57 0.54
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