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Optimal design of automatic loading control system for shipborne air-to—air missile
REN Yanpeng
(No. 91640 Troops of PLA, Zhanjiang Guangdong 524064, China)
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[ Abstract] A design method of automatic loading control for ship—to—air missile based on fuzzy PID and embedded integrated
control is proposed to solve the problem of poor integration and intelligence of ship—to—air missile automatic loading control system.
The automatic loading control system of shipborne air—to—air missile is divided into four modules: hoisting mechanics parameter
calculation module, bus integrated control module, robot arm output control module, man - machine interaction module. The
embedded ARM and extended bus technology are used to transmit the automatic loading control instruction and information
scheduling of shipborne air—to—air missile in artificial intelligence environment. Fuzzy PID control algorithm is used to optimize the
automatic loading control algorithm of shipborne air—to—air missile. The hardware design of automatic loading control system is
realized by using TMS320VC5509A as the intelligent information processing terminal of DSP and the control technology of six—wire
synchronous serial port bus. The system test results show that the system has good man-machine interaction and strong bus control
ability for ship—borne air—to—air missile automatic loading control, and improves the stability and efficiency of missile loading
control.
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Fig. 1 Fuzzy PID neural network system structure model for

missile loading
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Fig. 2 AD module for calculating mechanical parameters of

hoisting
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Fig. 3 Bus integrated control module circuit design
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Fig. 4 Manipulator output control module
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Fig. 5 Interface circuit design of man—machine interaction module
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Fig. 6 Automatic loading control performance test of ship—to—air

missile
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Tab. 1 Loading control error /mm
ARV AR RG] AU
10 0.234 0.433 0.636
20 0.125 0.352 0.435
30 0.116 0.211 0.324
40 0.083 0.122 0.213
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