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NARATHIP CHAOBANKOH : EMG PATTERN RECOGNITION OF
FOOT MOVEMENT USING CONVOLUTION NEURAL NETWORK AND
SPECTROGRAM.THESIS ADVISOR : ASSOC. PROF. PEERAPONG

UTHANSAKUL, Ph. D., 108 PP.
EMG/TA/GAS/GAIT CYCLE/SPECTROGRAM/CNNCOMPUTER

Nowadays, Electromyography (EMG) signal in the human body can be applied
to develop a variety of technologies in a medical field and others. Furthermore, the
diagnosis and detection for abnormal muscle development are very helpful to many
assistive devices to control orthosis [1]. EMG signal can specify the activity of the
muscles in each movement. So far there has been no a specific analysis on the ankle
movement via EMG signals. This thesis initiatively presents the study on ankle
movement to find the possibility of using EMG signals to control any assistive devices
[2-4].

Normally, the gait cycle is divided into two phases, stance phase and swing
phase. Each phase has two main muscles, Tibialis anterior muscle and Gastrocnemius
muscle. Stance phase is the area where the feet touch the ground or the body is balance
before walking. Gastrocnemius supports a body weight to help balance and control
plantarflexion. The function of both muscles is related to the gait cycle. The swing
phase involves the tipping of ankle using the control of both muscles. The experimental
setup is also performed according to the natural gait cycle. However, only the real-time
EMG signals are not successful to recognize the ankle movement.

Therefore, the use of spectrogram produced from EMG signals has been

introduced to indicate the activities of muscles especially for ankle movements.



The spectrogram consists of information of the frequency component of the
signal in differént times. The signal conversion both in time and frequency domains is
used to characterize the signals with frequency components that change over time.
Based on this spectrogram, this paper proposes the possibility to detect the ankle
movement by EMG pattern recognition. The EMG spectrogram indicates the amplitude
strength [5] on each movement in the gait cycle. The results in this thesis indicate that
the gap of time domain has a direct relationship with the angle of dorsiflexion. This

finding is very useful to further implement on the other assistive devices such as

prosthesis.
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