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Abstract

The purpose of this paper is to design and implement a dual robotic arm item dynamic grasping sys-
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tem based on visual collaboration, using depth cameras and ordinary cameras to realize visual per-
ception of the target item. The system is built to realize spatial coordinate conversion, which converts
pixel coordinates to spatial coordinates to provide accurate position information for subsequent
dynamic grasping path planning. In terms of visual collaborative algorithms, a dynamic grasping path
planning algorithm is designed to achieve efficient and accurate item grasping; meanwhile, a visual
feedback control algorithm is used to realize real-time adjustment and fine control of the grasping
process. The experimental results show that the color gamut value experiment verifies the visual
perception accuracy of the system, and both the dynamic grasping accuracy test and the response
speed test confirm the high efficiency and stability of the system. Through this study, it is concluded
that the designed dual robotic arm item dynamic grasping system based on visual synergy has
achieved remarkable results in realizing accurate grasping and efficient response speed, which pro-
vides strong support for applications in industrial automation.
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Figure 1. Schematic diagram of dynamic grabbing with dual robotic arms
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Figure 2. System hardware structure block

diagram
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Table 1. Table of numerical mapping relations
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Figure 3. Dynamic item perception system
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Figure 4. Camera positioning detection cor-
rection chart
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Figure 5. HSV color channel description and color threshold
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Figure 6. Block and outline
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Table 2. Block coordinates
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AR x/cm ylem zlcm x/cm ylem zlem x/cm ylcm zlem
1 —-9.08 26.0 6.0 -0.18 26.0 6.0 8.32 26.0 6.0
2 -8.84 255 6.0 0.06 255 6.0 8.56 25.5 6.0
3 —8.63 25.7 6.0 0.27 25.7 6.0 8.77 25.7 6.0
4 —8.62 26.4 6.0 -0.12 26.4 6.0 8.38 26.4 6.0
5 -8.47 25.9 6.0 -0.03 25.9 6.0 8.53 25.9 6.0
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Figure 7. RGB image and depth image of the target item obtained by depth camera
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Figure 8. Point cloud data created in the simulation system
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Figure 9. Point cloud data visualization (RGB8 format)
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Figure 10. Point cloud data visualization (depth map format)
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Table 3. Position coordinate information
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' X/mm Y/mm Z/mm
1 306 98 40
2 304 98 40
3 304 100 40
4 303 99 40
5 300 99 40

3.4. Mo 53 BE s

E AR 3 T A o 90 1) ) SR LA ) S sl S I R e e B FE R, F 3 R 1R RGN B rikiz s
HIRRIE M B BE Sy AT FTIEFAIE 4 #% MiniPC BHT7 8 B AR, @il wifi JHTEE, s ESFT
JERF, MGt H R A . 1E(5 BAR KN 5 AT TR AT ARSI, A4S SRk 4 R .

Table 4. Response detection table
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1 1.05~2.98 ms 1.62 ms
2 1.30~4.46 ms 2.67ms
3 2.54~6.25 ms 3.69 ms
4 3.40~6.98 ms 481 ms
5 4.38~8.98 ms 5.84 ms
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