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ABSTRACT

A study on noise elimination and data generation for user

recognition based on EMG spectrogram

Kim, Jae Myung

Advisor @ Prof. Pan, Sung Bum, Ph.D.
Department of Electronic Engineering
Graduate School of Chosun University

Recently, user recognition methods have been attracting attention amidst
the rise of Internet services that require a high level of security, such as
e—commerce using mobile devices. Among existing password input methods,
recognition methods that utilize a part of the physical body are being used;
however, they are limited in that body information is vulnerable to hacking
and cannot be changed. Accordingly, as a next-generation user recognition
method, researchers are studying electromyography(EMG) signals, which are
electrical signals generated inside a human body that possesses unique
individual features. EMG involves measuring an individual® s unique muscular

strength activated over time as digital signals, thus giving it the
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advantage of generating different signal patterns. However, the previously
opened EMG database consists of data obtained based on behavior pattern
recognition, with a highly insufficient number of people. Moreover, it is
difficult to repeatedly obtain consistent signals for each movement and
there are not enough repetitions for each movement, thereby limiting the
application of EMG signals to user recognition. Therefore, the problems of
insufficient EMG data and irregular signals must be solved, and research on
multidimensional feature transformation, including frequency features over
time, is required.

This thesis proposes a method of removing rest state signals such as
noise and generating data. First, the EMG signal are divided into each frame
and the average energy of the frame is set as the threshold. If less than
the threshold value, then it is determined to be a rest state and the
irregular rest signal included in the EMG signal is removed. Next, to
supplement the insufficient data, various signals can be generated from a
small quantity of data, and EMG signals are generated using matching
pursuit, which can quickly generate signals through simple operations.
Finally, to verify the user recognition performance, the one-dimensional EMG
signals are transformed into spectrograms from which multidimensional
features can be extracted, which are then applied to a convolutional neural
network. The proposed system consists of a data composition process, data
preprocessing and normalization process, spectrogram transformation process,
and final classification process. According to the experimental results, the
user recognition performance after removing rest signals as proposed in this

study was 85.4%, an improvement of over 6% compared to using the original
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signals, and the performance after supplementing the insufficient data
through data generation was 96.1%, an improvement of over 10%. As opposed to
one-dimensional signals, the proposed method uses multidimensional features
including time-frequency, supplements the insufficient data, and removes
rest signals included in the EMG signals, thereby improving the user

recognition performance.
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