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ABSTRACT

248521

The present society is one in which news and information is being exchanged all the
time. Communication is thus extremely necessary. People normally use a spoken language
as a means for communicating with others. However, those who have difficulty listening
and speaking have to rely on sign language. Sign language, with structural and grammatical
patterns different from spoken languages, is difficult to understand. Obstacles may arise in
the communication between those who can and cannot sign. Consequently, this research
had the following objectives: 1) To develop a low-cost electronic prototype glove with
sufficient efficiency to sense sign language gestures. Two types of sensors were installed as
its main components. One is for sensing hand locations which mean the motions and
orientations of the hand. Second is for sensing hand shapes which include the unfurling,
furling, curling and stretching of fingers. The accelerometer: ADXL 330 is chosen for
sensing hand locations. While for sensing hand shapes, two types of sensors, the Hall Effect
and LVDT, were compared for sensing efficiency and the sensing of the curling and
stretching of fingers. It was shown that the Hall Effect is more appropriate for hand shape
sensing owing to its linear effect of finger curling than the LVDT. The Hall Effect is also
cheaper and simpler to make. 2) To develop a recollection prototype for Thai sign language
based on genetic algorithm and neural network. 3) To lessen the communication gap
between the hearing and speaking disabled and other individuals. An experiment was
performed to determine the efficiency in sensing finger curling and stretching of the
electronic prototype glove. Measurements were made from O to 100 curling degrees of the
middle knuckle and O to 90 curling degrees of the base knuckle. The results show that the
sensor became more accurate at 0.03 curling degrees of the middle knuckle and at 0.04
degrees of curling the base knuckle. The experiment on the efficiency in the recollection of
the finger language of the prototype was carried out with 15 Thai finger language words.
The accuracy of recognition memory of the neural network on the hand shape, hand
location, hand motion, and hand orientation was 97.25%, 89.97%, 92.33% and 76.92%
respectively, with the standard deviations of 3.83, 9.19, 7.69 and 11.05 in the same
order. To conclude, this research achieved its goal of developing a low-cost electronic
prototype glove (12,000 Baht) to sense the postures of Thai finger language with a
recognition capacity of 75%.
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