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Force/Position Master-slave Cooperative Control for Dual Robots
Based on Fuzzy and Optimized Bacterial Foraging Algorithms
CAO Xuepeng1 , BAO Xiangyul‘z, ZHANG Gongz*, HOU Zhichengz, XUZheng2

(1.School of Mechanical Eng., Chang’an Univ., Xi’an 710064, China; 2.Guangzhou Inst. of Advanced Technol.,
Chinese Academy of Sciences, Guangzhou 511458, China)

Abstract: Multi—robot cooperation is widely used in cooperative handling, stamping, welding and other fields, with higher precision and more
flexibility. The interpolation algorithm and the force/position control performance determine the smoothness of the trajectories and the stability of
the cooperative operation, and also directly affect the bearing capacity and the operation quality. In this paper, the force/position control techno-
logy in the process of two robots cooperative handling was studied. First, the clamping characteristics and stress state of two robots cooperative
handling were analyzed, and the ideal mathematical model of cooperative handling system was established. Next, according to the mathematical

model of the second—order damping system of the master—slave robot, the master—slave cooperative control mode was adopted to design the
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force/position control strategies respectively. The optimized fuzzy self—tuning position control based on the ideal position was presented for the

master robot, and the damping control with the optimized bacterial foraging algorithm based on the force optimization of position deviation of the

master robot was presented for the slave robot, and the design of the controller was carried out. Then, the main body of the algorithm and its cost

function were programed in MATLAB, and the control system was established in Simulink. Finally, the whole controller was simulated. The sim-

ulation results were as follows. The maximum position error of the master was 1.53 mm, and the maximum force error of the slave was 0.038 N.

The position error of tracking down between the slave and the master was within 0.18 mm, and the slave could quickly correct the master—slave

speed deviation within 0.2 s. The simulation results showed that compared with the conventional PD control method, the proposed controller

could reduce the maximum tracking error by 40% and effectively eliminate the zero—crossing oscillations of the force tracking. This method could

significantly improve the dynamic performance of the system.

Key words: dual robots; cooperative handling; position control; damping control; fuzzy adaptive; bacterial foraging algorithm(BFA)
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Fig.1 Schematic diagram of dual-robot cooperative hand-
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Fig. 11 Characteristic curve of correction error
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