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Neural Network Based Human Recognition

System Using Global Features and Motion Features

Student: Yu-Te Hsu Advisor: Dr. Chin-Teng Lin

Department of Electrical and Control Engineering

National Chiao Tung University

Abstract

In this thesis, we provide static recognition and dynamic tracking to detect the
moving objects in a scene and then judge which is human and which is not. In static
recognition, unlike prevalent template-based .or shape-based methods, we adapt
Principle Component Analysis to-analyze the global features of each segmented image
and select the eigenvectors which could represent most information of segmented
image. After multiplied with the principle components matrix, the dimension of each
segmented image is reduced. Then we send it to neural network to be trained. The
most different part between Eigenface and our method is that, Eigenface method uses
only human face images to be computed their principle components in PCA, but ours
selects all human and non-human images to be computed at the same time. This could
increase the complexity of computation, but can have better performance. Then we
apply multilayer Back-propagation neural network to train the training images, the
result shows this moving object is human or non-human. Using our testing samples to
evaluate the accuracy rate, we have 96% in human recognition, and 91% in
non-human.

In dynamic tracking, our experiment uses motion features to recognize moving
person and human-shaped board in the same scene. We roughly separate human
movement into two styles — lateral and frontage. The motion features within these two
styles have significant difference. In lateral, we use the specific frequency generated
by the width changing while human is walking. In frontage, we use gravity movement
in specific part of human body to be the motion feature. It has fine performance while
we apply these methods in practical situation.
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