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Research on Robotic Grasping System Based on Kinect Camera

HUANG Lingtao WANG Bin NI Tao MIAO Haifeng LI Ya'nan
(College of Mechanical and Aerospace Engineering, Jilin University, Changchun 130022, China)

Abstract: The intelligent grasping robot can efficiently and reliably perform various handling tasks,
reducing the labor intensity of the staff, and accurate object positioning was the basis for the robot to
perform the handling task. A robotic grasping system was studied by using Kinect sensor. The robotic
grasping system consisted of three subsystems (object detection system, object positioning system and
robot motion system). The image information of the object acquired by Kinect sensor was firstly used to
train a single multi-box detection (SSD) model, and then the object’ s category was detected according to
the SSD model, the border of the object in the image and pixel coordinate and depth value of the border
were obtained. In order to obtain the mapping between the coordinate information of the object in the
three-dimensional space and the pixel information in the image, the camera can be calibrated by ZHANG
Zhengyou calibration method to obtain the intrinsic parameters, extrinsic parameters and distortion
parameters. The robot system and the vision system were connected by the Kinect camera hand-eye
calibration, and then the three-dimensional coordinates of the object in the robot base coordinate system
were obtained by coordinate transformation to realize the object positioning. Finally, the robot inverse
kinematics was introduced to solve the joint angle, and the robot motion was driven to complete the
grasping and carrying task. Object’ s positioning and conveying experiments were conducted. The mean
absolute error of the object in x and y directions was 5.2 mm and 2.8 mm, respectively. The mean
absolute error of object height was 4.5 mm. The success rate of the object grabbing and carrying
experiment was 97% . The experimental results showed that the robotic grasping system proposed was
valid to perform object detection, object positioning and conveying task.
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Tab.2 Mean and variance of object’s positioning

mm
L S {E E
(b) 800 794.5 3.5
B9 ERYIRAG G bR VR s s i
Fig.9 Pixel coordinates and depth values of target objects x il 500 496. 3 1.7
YRRIEN 5. 2 mm,y [0]°4 2. 8 mm, YR EE(H,) 600 600.4 2.6
T (AR R (H, ) W5 3 B, A o 1 200 496.3 1.7
LS 4.5 mm, HIUREEER TR, DA y 1 > o .
O LB e ML 1 ek AT 75 0 0, 3 L o o o
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Tab.3 Object height and measured average mm
e H, H, e H, H, P H, H, FF5 H, H,
1 115.5 116.9 6 227.7 221.1 11 137.5 139.6 16 209.3 200. 4
2 127.5 133.3 7 227.5 225.4 12 180.0 167.8 17 182.2 193.3
3 133.2 138.1 8 178.6 174.5 13 162.2 159.7 18 235.5 230.7
4 115.5 114.6 9 220.5 213.8 14 196.2 191. 1 19 115.6 117.2
5 218.5 211.1 10 146.5 147.3 15 232.1 233.6 20 121. 4 122.6
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Action diagram of object grasping experiment
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Tab.4 Success rate of object grasping experiment
insix regions

X 3k
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Tab.5 Success rate of object grasping experiment

Htsotkas 1 2 3 4 5 6 7 8 9 10
MIHE/% 96 100 100 100 96 93 97 100 100 96

1 2 3 4 5 6
JRINH/ % 96 99 96 99 97 95

G, P FH % 2 56 0] 52 B XA L 3358 P9 (R ) AR R A 7
SR HER TR R R E N AE B XTI E ) R
Ge oy BIHERT T YRR A | O SIS 56, Wi fE
x 4N 2% 4 5.2 mm, y 17 259 46 X515 2% Ky
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HirWiks= 11 12 13 14 15 16 17 18 19 20
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