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Fig. 1 Robot grasping vision detection system

experimental platform
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Fig. 2 Ideal camera imaging model
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Table 1 Binocular camera calibration results

1.000 0 -4.915 1 0.005 9
Rot -9.273 0 1.000 0 0.002 4
-0.005 9 -0.002 4 1.000 0
Trans -64.446 3 -0.108 7 0.454 5
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Fig. 5 Nine kinds of mechanical parts used

in the experiment
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Fig. 6 Target detection results
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Fig. 7 Binocular ranging results
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Table 2 Mean and variance of pixel coordinates

AR A 4%/ mm F 3448/ mm 7 %/mm
540 538.4 2.7
550 549. 1 3.3
! 690 690. 7 6.9
700 699. 4 1.4
270 267.6 3.8
300 298.5 2.0
Y 260 261.8 5.1
330 330.2 2.8
*3 RENETHE
Table 3 Average depth measurement
% & Z,/mm Z,/mm
1 705.3 707.2
2 710.0 708. 8
3 769.7 770.9
4 782.4 779.6
5 767.5 768. 1
6 733.7 734.5
7 720.2 721.0
8 742.8 743. 1
9 754.5 753.3
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Application of Binocular Vision Single Step Multi—target
Detection Method for Robot Grasping
LI Shi-pei, LI Chun-lin, HAN Jia-bu, ZHU Xin-long

(School of Mechanical and Automobile Engineering,Shanghai University of Engineering Science,

Shanghai 201600 , China)

Abstract ; Grasping technology of industrial robots is generally adopted in the way of off—line teaching, the

change of the object will lead to the problem of inaccurate grasping. This paper studies a binocular vision monocular

multi—object detection method for robot grasping, which enhances the robot’s grasping ability. Firstly, the robot

grasping vision detection system is built. This system adopts binocular ranging model to locate depth and single—

step multi—target detector to locate pixel coordinates. Through the camera calibration and eye—to—hand hand-eye

calibration image pixel coordinates and the depth of the binocular distance measurement model of the coordinate

transformation for the robot base coordinate position, robot kinematics model is set up to complete the transformation

from robot base coordinate to robot end coordinate, by ROS, superordination machine and the robot localization is

realized, and the result is sent to ROS. After many experiments, it is shown that the target detection error of this

method is within 3.5 mm and the depth error is within 1.2 mm, which has a good practical popularization value.

Key words : single—step multi—target detection; binocular vision; robot grasping; camera calibration
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