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Drop Foot is an initial symptom to paralysis of tibialis anterior (TA) muscle. One popular treatment
is electrical therapy. However, electrical therapy is, in general, an open loop stimulation. For such treatment, it
is typically difficult to stimulate TA and control ankle motion to achieve a normal trajectory.

The objective of this research is to design and implement a PID controller to conirol ankle
movements induced by a High Voltage Functional Electrical Stimulator (HVFES). The fine tune of PID
parameters was carried out by using Ziegler—Nich;)l method for adjusting the optimum amplitude of electrical

voltage to control the motion trajectories of ankle joint,

The equipment of this work composes of 1) a high voltage stimulator 2) an angle sensor 3)
Input/Outout interfaces and 4) a PID controller.

Preliminary experimental tests with a normal male subject (height 1.85 m.; body mass 85 kg.; age
26 years old.) for four close loop cases, 1) simple close loop 2) P controller 3) PI controller and 4) PID
controller. Comparison of test results show that the PID controller has smaller errors in terms of Mean Error

(6.12) Root Mean Square Error (0.83) and Absolute Maximum Deviation (1.71).





