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Implementation of Fuzzy Self-tuning Proportional Integral Derivative
Controller on Sample tube Spin Control System in Nuclear
Magnetic Resonance Spectrometer

LIN Chaco Li'?, LIU Hong Fei" !, SUN Hut Jun', ZHENG Zher Yao', CHEN Zhong'
Y(Dep artment of Physics, Xiamen University, Xiamen 361005)

2(Department of Communication Engineering, Xiamen University, Xiamen 361005)

Abstract In commercial nuclear magnetic resonance (NMR) spectrometer, a PID controller is gener
ally used to regulate the rotation of samples. There are some faults such as long adjustment time,
steady-state error because of the nonlinear character of the object. To improve system performance, a
new pneumatic controller system was proposed by using self-tuning fuzzy proportional-integral deriva-
tive ( PID) controller to replace the original pneumatic system based on PID. The adjustment time of
proposed controller is about 30 s shorter than that of Varian. The result of the experiment under the
same environment shows that the halfheight width after applying the proposed controller is 1. 272
better than 1. 396 of Varian and S/N is 2293. 114 better than 2245. 48 of Varian. The experiment
result shows that the proposed controller is robust, quicker response and has great value for applica-
tion and research.

Keywords  Nuclear magnetic resonance spectrometer; Pneumatic system; Fuzzy proportiona
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