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Design and Analysis of Industrial Robot Palletizing System Based on Vision

QUAN Ning', XU Zhi-peng®

(1.School of Mechatronic Engineering, Xuzhou College of Industrial Technology, Xuzhou 221000, China; 2.School of
Transportation Engineering, Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221000, China)

ABSTRACT: In order to improve the palletizing efficiency of enterprise workpieces and reduce the labor intensity of
workers, an industrial robot visual palletizing experimental system is built. Based on the analysis of the kinematics model
of the industrial robot, the position and posture information of the end effector of the industrial robot is obtained through
the coordinate relationship between the camera coordinate system and the end coordinate system. An image removal algo-
rithm based on workpiece position coordinates is proposed to eliminate redundant workpiece images; the actual position
of the workpiece to be palletized is calculated by the rotation and translation matrix, and this position is used as the posi-
tion of the industrial robot to grasp the workpiece after vision correction. The experimental results show that the repeata-
bility positioning accuracy of the improved system is significantly improved in X and Y directions, which verifies the ac-
curacy of the industrial robot visual palletizing system model.
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Fig.1 Architecture of industrial robot palletizing system
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Tab.1 Motion parameters of IRB-1200 industrial robot
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Fig.2 Motion diagram of robot connecting rod
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Tab.2 D-H parameters of robot

EF f,/rad a;_/rad a/mm d;/mm
o /2 100 0
2 0, 0 500 0
3 0, ) 200 0
4 0, ) 0 ~600
5 0s -n/2 0 0
6 O 0 0 120

A (3) 58 Tk HLES AR S fT a4 1 T

AR A ZR ARG T SE AR bR R AV 5
M ha s P
B Ty Py P,
O B Il
By y Iy P

0 0 0 1

4

A
p, = cosb,[a, cos b, +a; cos b, cos 6, —d, sin b, sin 6, |
p, =sin6[a, cos 6, +a; cos 6, cos 6, —d, sin 6, sin 6, |

p. =—a,sinb, sin @, —a, sind, —d, os 6, cos 6,
3 MRARZHERE

3.1 MHEHIREHEZX

LR E AT E A R AR AR 2R 22 8] )56 4, 52
5 rh AL RSB T 2 AR b A TE) ) g%
KPR R, v). HPLEFRR (X, Y., Z,) FI A AR AR
2 (X, Yoo Zo), BAFRARTI R ILE 3,

traatig S [Chparz NS [ garmz
K ¥nZ) [ 7 K¥uz) [ 1 )

K3 ARAR R R F

Fig.3 Relation transformation of coordinate system
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Fig.4 Camera scene and workpiece position
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Fig.5 Actual position and reference position of workpiece
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Tab.3 Position and attitude of workpiece in visual

coordinates

T X/mm Y/mm Z/mm A/(°)
1 51.22 25.30 20 84.52
2 50.51 25.22 20 83.26
3 49.43 24.28 20 82.12
4 49.15 25.53 20 83.34
5 50.13 25.44 20 78.54
6 49.24 24.90 20 76.37
7 50.53 25.20 20 82.21
8 49.06 24.65 20 84.72
9 49.58 24.62 20 81.32
10 50.10 25.11 20 82.47
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Fig.6 Center deviation in x and y directions
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