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Cooperative control of intelligent dual-arm shadowless lamp system

LEI Shangjun"?, ZHANG Qiuju"?
1. School of Mechanical Engineering, Jiangnan University, Wuxi 214222, China; 2. Jiangsu Key Laboratory of Advanced Food Manu-
facturing Equipment and Technology, Wuxi 214222, China

Abstract: For the current lighting system for operating room, the manual adjustment of lighting position to eliminate shadow
caused by obstruction will lead to distraction of surgeons' attention and potential contamination of the sterile environment in
the surgical area. To address this issue, an intelligent dual-arm shadowless lamp system is proposed. A serial-type 5-degree-of-
freedom dual-arm robotic system is adopted to construct the lighting system, and a D-H mathematical model is established to
solve the forward and inverse kinematics of the robotic arms. For the clinical lighting scenarios of cross-focused illumination
and master-slave supplementary illumination, the corresponding constraint mechanisms and motion planning methods are
proposed for dual-arm cooperative control. Finally, a simulation analysis on the algorithm for the cooperative control of the
dual-arm shadowless lamp system is conducted in MATLAB environment. The research results show that the dual-arm
cooperative control algorithm is feasible and performs well, and that the motion trajectories of both the end effectors and
joints of the arms are smooth and continuous, demonstrating that the intelligent dual-arm shadowless lamp system can meet
the lighting adjustment requirements during operation.
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Figure 1 Schematic diagram of intelligent dual-arm

shadowless lamp system
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Figure 2 Schematic diagram of the composition of the intelligent

dual-arm shadowless lamp system
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Figure 3 Master arm structure and D—H coordinate system of the

dual-arm shadowless lamp system
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Table 1 Master arm D-H parameters
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Figure 4 Common clinical uses of dual-lamp shadowless lamps
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Figure 5 Schematic diagram of cross—focused illumination
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Figure 6 Schematic diagram of master—slave supplementary illumination
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Figure 7 Schematic diagram of obstruction projection
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Figure 8 Solving the coordinates of focused illumination
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Figure 10 Schematic diagram of cross—focused illumination task
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Figure 11 Curve of coordinate changes of dual-arm ends during cross—focused illumination
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