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Design of Pneumatic Lightweight Manipulator Servo Control System
Based on JAVA Technology Platform

YU Xulei', LI Xiangze®
(1. School of Information and Control . Shenyang Institute of Technology, Shenyang 113122, China;
2. School Of Computer Science And Engineering Northeastern University, Shenyang 110169, China)

Abstract: Aiming at the problem that the pneumatic lightweight manipulator can not cope with the changes of the external envi-
ronment, which leads to the poor control stability and effect of the manipulator. The servo control system of pneumatic lightweight
manipulator based on JAVA technology platform is designed. The system hardware mainly designs motor model. joint double closed-
loop controller, speed loop and position loop. Determine the equivalent circuit of DC motor, analyze the motor constant and adjust the
sensitivity of manipulator to ensure the normal operation of motor. The joint double closed-loop controller is set to transmit data
through PCI1711 data transmitter, and the speed loop is based on the PI control. Adjust the bandwidth proportion term, the differen-
tial control method is used to increase the system damping and eliminate the local static error. and connect an appropriate proportion
correction link in series on the outer ring of the position loop to offset the local static error in the main loop of the system. Design the
data collector, add the MAX785 chip in the MCU, and RS-485 communication interface is used to realize the information conversion
and reading. STCL2C5A60S2 single chip microcomputer is used as the control core, and RS232 serial communication is used for com-
munication connection to ensure the quality of the internal and external communication of data processor. Through the data processor.
microcontroller and serial communication module, the data processing unit is designed to ensure the accuracy of the data processing.
The system software uses the technology of JAVA to provide an extensible platform, which can effectively adapt to changes in the ex-
ternal environment, feedback control methods. realize compensation control. and a manipulator model is established to control the
motion of the manipulator. According to the collected images, the salient features of the target object are extracted and matched in the
database. so as to realize the high-precision target object recognition. The experimental results show that the fluctuation peak of the
sinusoidal response curve of the boom and jib joint manipulator of the proposed system is maintained at about 95 °, which is basically
consistent with the target angle of the mechanical angle. It has good control stability and control effect, and can better adapt to the
changes of the external environment and complete the grasping action.

Keywords: JAVA technology platform; pneumatic light weight; mechanical arm; servo control; control system
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