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ABSTRACT

Hand Shape Recognition for Sign Language
and Virtual Reality Control

Seung—-Eon Kim
Advisor : Prof. Chae-Young Jung
Department of Computer Science and Statistics,

Graduate School of Chosun University

As the necessity of smooth interaction between human and computer
grows up among the environment of user—friendly interface implementation,
there are many researches analyzing human actions. In order to transmit
information, human beings use, besides language, nonverbal communication
methods such as motions, facial expressions and others. If we can analyze these
nonverbal methods accurately, we can build a natural and intellectual interface
between human and computer. Human beings use various methods in order to
transmit their own intention to the others. In this case we easily think of
verbal methods, but many researches show that nonverbal communication
methods such as gestures, motions of the hand, facial expressions and others
transmit more information than language. In order to manufacture more natural
and intellectual system, we need to automate the nonverbal communication

methods. Above everything else, the hand has been one of the most important



instruments of human beings and, on the point that recognizing the meanings of
its motion and shape leads to the embodiment of the natural interface between
the information system and human beings, it has long been treated as research
themes. But it is difficult to extract the shape of human hands accurately
among complex environment and difficult to use it as meaningful input. In order
for this, algorithms for accurate hand shape segmentation and the fast
processing speed for the analysis and recognition of hand shape are basically
necessary.

In this paper, using single camera without any sensor and taking the hand
shape as input information, we try to control the virtual environment through
the recognition of fingertip point by template matching. And using nerve
network algorithms, we aim to embody a hand shape recognition system that is
stable and strong for sign language recognition. This system will be able to
provide a more convenient and natural interface between the disabled and the
general people. In order to communicate with the disabled, the general people
should learn the sign language. But it is inefficient in economical points and in
matters of time. This paper tries to provide the interface for the disabled and
the general people in order to let them communicate conveniently without those
inefficiencies. Our proposed system, taking the image through the camera as
input and extracting the hand shape from the scene, recognizes the extracted
hand shape. (Before this process, we formalized the information about the size,
compression and color of mode image.) By controlling the virtual environment
through the recognition of fingertip point by template matching and by applying
the nerve network algorithms on the recognized hand shape information, we
have improved the stability and the accuracy about the recognition ratio of hand

shape.

_Xi_
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S Pseudo ZE=2 Yubuld obgle [E 3-1]3 2t}

[3 3-1] Pseudo Z=

k=1
if plrllc] =1
{
if (p[r-1]1[c] = 1 && plrllc-1] =0)
label[r][c] = label[r-1][c];
if (p[r-1]1[c] =0 && plrllc-1] = 1)
label[r][c] = label[r][c-1];
if (p[r-1]1[c] = 1 && plrllc-1] = 1)
label[r][c] = label[r-1][c];
if (p[r-1]1[c] =0 && plrllc-1] = 0)
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