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Automatic Generation of HMM Topology for Sign Language Recognition
Tadashi Matsuo;Yoshiaki Shiraithd Nobutaka Shimada*!

Abstract —

Sign language is used for communicating to people with hearing difficulties.

Recogntion of a sign language image sequence is challengeable because of the variety of

hand shapes and hand motions.

We propose a method to automatically construct a transitional structure(topology) of

a Hidden Markov Model(HMM) for recognizing sign language words.

Unlike conven-

tional HMM, the constructed topology has branches and junctions in order to represent

a flexible structure.

The proposed method consists of segmentation of a motion, and

construction of the topology from segments. The topology is constructed from an initial
topology by modifying it. With experiments, we show the effectiveness of the proposed

method.
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Fig.1 A linear topology
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Fig.3 The trajectory of right hand motions
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Fig.4 The initial model from the sample A
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Fig.2 The motion of the word “match”
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Fig.6 The matching result
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Table 1 The similarity between a state and a

segment
Seg;  s€gy Seg3  S€gy
S1| 094 -11.7 -12.3 0.38
Se | 0.25 0.53 -10.26 0.55
Sz | -15.8 -20.1 -19.3
Ss| 042 -114 0.01
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Fig.7 The generated topology
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Fig.8 The motions for the word “warm”

Fig.9 The estimated topology for the word “warm”
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Fig.10 The motions for the word “winter clothing”
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Fig.11 The estimation result for the word “winter clothing”
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Table 2 The results of sign language recogni-
tion for words with both hands

Speaker 1 | Speaker 2
previous method ¥ | 59(85.5%) | 59(85.5%)
proposed method | 62(89.9%) | 53(76.8%)

23 words, 3 motion for each word
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