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ABSTRACT

To communicate with a hearing impaired person, we need to learn the standard sign
language. It takes time to study the language because it is very difficult and very complex. Hence,
communication with a hearing impaired person is not easy.

Normally, there are 2 types of sign language, i.e., finger spelling and gesture sign
language. We are interested in developing the translation system for Thai finger spelling sign
language in this research. Although a hearing impaired person who can use finger spelling sign
language can communicate through writing, this system can help fastening and providing an easy
support for the communication. This system can be improved to translate Thai gesture sign
language in the future as well.

In this research, we implement a translation system for Thai finger spelling sign language
using Scale-invariant Feature Transform (SIFT) with Fuzzy C-Means (FCM) clustering and that
with Hard C-means (HCM) clustering. In particular, there are 19 alphabets and vowels altogether,
and 42 words from these alphabets and vowels utilized in the system. We collect testing video
data set from 21 subjects 10 out of 20 subjects are also collected for signature library. All subjects
are asked to wear a black shirt with long sleeves and stand in front of the dark background. Each

video is sampling with the rate of 30 frames per second. To create the signature library,



the image frame with the most clearly position of the finger will be chosen. Then we cut the area
around the hand without adjusting the image. For the testing data set, we process the whole
image. There are 1900 images in the signature library and 3990 testing images. The number of
testing images for words is 570,106. To translate each word, we manually select the good frames
and translate each frame separately. We compare the result with that from the automatically frame
selection as well.

The best result of alphabets and vowels finger spelling sign language from SIFT, SIFT
with HCM and SIFT with FCM are 61.74%, 62.26% and 64.16%, respectively. The best result of
the manually frame selection in word translation system are 11.26%, 8.14% and 8.98% using
SIFT, SIFT with HCM and SIFT with FCM, respectively. While the best result of the
automatically frame selection in word translation system are 1.02%, 0.81% and 0.81% using
SIFT, SIFT with HCM and SIFT with FCM, respectively. The reason of very low correct word
translation in both systems may be because there are some alphabets (i.e., “(t)0” “(n)W” “(p)W”
and etc.) that are very similar to each other. The words that we used are comprised of those
alphabets. However the result of the proposed algorithms comparable with that from SIFT but the
time process is much lower than SIFT.

The results of SIFT with HCM and that with FCM are comparable with that from SIFT.
The processing time of SIFT with HCM and that with FCM is approximately 5 times faster than
that of SIFT.



