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Since Stokoe (1960)
 introduced a phonological model, new models (building on Stokoe’s seminal work) have been proposed: Liddell and Johnson (1986)
, Sandler (1989)
, van der Hulst (1993)
, Brentari (1999)
. There are also a number of quantitative studies, which look at the prosodic-rhythmic patterns of motion. For example, Boyes Bream (1999)
 reports rhythmic pattern in Swiss German Sign Language by capturing torso movement, and Allen at el (1991)
 shows velocity-changing pattern from hand movement in American Sign Language. Compared to phonetic studies of spoken languages, however, much less work has been on the relationship between phonological categories and the phonetic parameters that implement them (Crassborn 2001)
.

This study reports on a quantitative approach by using speed information of the signer’s hand movement. Our preliminary research involves analyzing two different modes of signing (emphasis and non-emphasis).

From movie images, 3 movement types are defined; transitional movement (τ), pause (π) lexical movement (λ). From 
speed information, the delimitation of these movement types are determined; speed minima determine τ and λ, and 
threshold (100cm/sec) determines π (see Figure on next page). Using multiple parameters for each movement type, we 
compare different signers, different sentences, different tokens, and different sign styles.

The data for this paper comes from 3 native signers who produce 3 sentences, 5 times in 2 styles (a total of 90). The 
elicitation method was as follows: a sensor on the back of the right hand of a subject detects the position of the hand 
every 0.025 second. Each subject sees subtitles on a monitor, and after the subject reads the sentence, an interlocutor 
appears on the monitor and asks questions; then the subject produces each sentence 5 times in Japanese Sign Language.

One of the sentences is as below;
- style 1. non-emphasis 


Q:“Onsen doudatta ?” (How was the hot spring?)

(1-1)    A:“ano ohuro hiroi are.” (That bath tub huge it.)  
- style 2. emphasis




Q:“Onsen doudatta ?” (How was the hot spring?) 

(2-1) A:“ano ohuro hiroi are.” (That bath tub huge it.)

From a comparison between the 2 styles of signing, we learn that style 2 shows some expansion pattern of τ or π between the sign for “ohuro (bath tub)” and the sign for “hiroi (huge)”. For example, in case (2-1) of one signer, the duration of π is longer than that in case (1-1). We also find that if π has a longer duration in (2-1), the value of maximum acceleration of λ, maximum speed of λ, and distance of λ are always greater. We can thus conclude that at least some signers make a distinction between emphasis and non-emphasis not only by highlighting the sign itself, but also by manipulating movement parameters between signs. 

In the future, by using this approach, we will try to define basic rhythmic units and investigate how these units are grouped in the prosodic structure of a sentence. 
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