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ABSTRACT
190701

A data glove is a device that transfers finger position data to a computer. Most of data
gloves available in markets use electro-mechanical sensors and complicated electronics
circuits to measure finger positions. This paper presents a novel data glove called optical
data glove that employs a string system and images obtained from a web camera to
represent hand gesture. The developed device consists of a special glove with 20 nylon
strings attached to each finger joints and inserted pass guiding rods through an array of
capillary tubes installed on the back of the glove. The web camera with a mirror installed
above the capillary array captures and transfers images of marked string positions to a
personal computer. The computer can then processes the images to determine all finger
positions. The experiment conducted in this thesis consists of 2 parts: the optical glove
characterization and performance evaluation of hand gesture recognition using data obtained
from the glove. From optical glove characterization, it is found that the glove can measure
angles of finger joints in all directions in the form of positions of points marked on the
strings and can measure finger bending and finger abduction. The measurement resolutions
of finger bending and finger abduction, depending on positions of sensors, were between
0.38 to 10.82 degrees per pixel and 0.56 to 0.94 degrees per pixel respectively. When
the web camera with 320x240 pixel resolution was used. For performance evaluation of
hand gesture recognition using the glove, 21 hand gestures representing English alphabets
were tested. The Euclidean distance comparison method gave the average 100.0 percent
correct results for recognition of individual’s hand gestures and 59.48 percent correct
results with standard deviation 22.47 for recognition of hand gestures of different persons
whereas the artificial neural networks gave the average 94.17 percent correct results
persons with standard deviation 4.26 for recognition of individual’s hand gestures and
10.39 percent correct results with standard deviation 9.23 for recognition of hand gestures

of different persons.
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