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ABSTRACT

Communication can be divided into listening, speaking, reading, writing and posture. The
deaf cannot communicate by speaking and listening like normal people. When normal people
want to communicate with the deaf, they need to learn the standard sign language. However, it is
not an easy task and it takes a long time to learn.

There are 2 types of sign language, i.e., fingerspelling (a signer spells each character
using his fingers) and sign language (a signer uses hand gesture and face expression to represent
cach word). It is significantly faster and more natural than the former. Sign language is sometimes
specific into some private groups. Only people in the same group understand the true meaning of
those signs.

In this research, we propose Thai sign language translation system. We implement the
system for 52 signed words. The Up-right Speed-up Robust Feature (U-SURF) with dynamic
time warping (DTW), context dependent dynamic time warping (CD-DTW) or string grammar
hard C-means (SgHCM) is utilized to recognize the hand gestures. There are 20 subjects wearing
a black shirt with long sleeves and standing in front of the dark background in the experiment.
Five of them are the subjects used in the collection of signature library and the creation of
prototypes. The video of each sign is recorded with 30 frames/second. Every other frame is

extracted and called representative frame (Rframe). Only the hand part of Rframe is kept. Other



five subjects are used as a part of prototypes creation. The last ten subjects are used as a blind test
data set with 5 for offline testing and the other 5 for online testing. There are 3,019 frames in the
signature library. There are 680,100 frames in the experiment. We compare U-surf and SIFT
using DTW, CD-DTW and SgHCM for 10 Thai sign words. The SIFT correct classification is
around 25.4%, 14.5% and 41.0% on the average for each classifier. While the correct
classfication from U-SURF is around 66.0%, 60.3%, and 86.66% on the average for each
classifier. Then we implement U-SURF with SgHCM for 52 signed-words. The correct
classification in this case is around 81.58% on the average. The correct classification for online-
system is around 83.33%. We then implement this system with subjects who are real sign
interpreters and real deaf people. The result is around 51% on the average.

Although U-SURF gives high accuracy and are approximately 2-3 times faster than
SIFT. There are false matching between testing image and symbols in signature library because

testing images are not preprocessed and some symbols in signature library are very similar.



