Rate Enhancement and Usability of Conditional Letter Prediction Applied for Japanese Scanning Communication Aids
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1. Introduction

Japanese language basically consists of phonographic kana letters and ideographic
kanji characters. Especially, kana letters are basics of Japanese and a kana table with
five vowels and forty-one consonants as shown in Fig.1. is generally used as the original
kana table. This table is also employed for Japanese scanning communication aids. The
scanning is started from the column that has five vowels. As the original kana tabled has
been taught at the elementally school in Japan, the most of users doesn’t feel difficulty to
use the original table for scanning.  On the other hand, scanning is time consuming task,
and rate enhancement for selecting letters has been a pending problem.

For rate enhancement, the authors have suggested to add a column at the side of
the column with five vowels. The additional column has five kana letters with high
frequency, from the original tables. These letters are predicted conditionally according
to a kana letter selected just before. By selecting a next letter from the added column,
selecting tine becomes smaller than selecting it from the original table. Results of
theoretical analysis on this method indicated the efficiency for rate enhancement®. On
the other hand, it is indicated that users have to find whether a next kana letter is included
in additional column or not. For this problem the authors have also suggested
highlighting of additional kana letters with different colors to make it easy to find location
of next kana letter in table including the original kana table. A scanning program with this
function is experimentally developed and evaluated.  This paper reports the results.
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Fig.1 Basic Kana Table Used in Japanese Scanning Communication Aids

2. Method
2.1 System

An application program of Japanese scanning communication aid with conditional
letter prediction (PWCLP) has been experimentally developed. Other program without
conditional letter prediction (PWOCLP) has been additionally developed to obtain
referenoe data. Mouse button was used as a single switch to start and stop scannlng
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Fig.2 Screen of PWCLP

2.2 Subjects and sample document

The subjects were three university students (females, 20 years) without disability.
As the style of sentences is familiar for the subjects, a novel written by Banana
Yoshimoto (a famous novelist in Japan) has been used as a sample document. The
subjects were asked to compose the same sentences in the sample document by using
both PWCLP and PWOCLP respectively. Experiment was carried out for six days
(two days / week, totally three weeks). In each day, the subjects were asked to operate
one program for twenty five minutes at first. After ten minutes’ break, they were also
asked to operate the other program for twenty five minutes.
2.3 Data

3. Result and Discussion
31 Result

Tab.1 shows the results. “Letters” in Tab.1 is the number of letters selected
correctly by both PWCLP and PWOCLP during each operation.  Ratio
(PWCLP/PWOCLP) under 1.00 indicates decrease of each time in PWCLP.
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selected letter were also recorded. Fig.3 Example of Recorded Data

Tab.1 Result
Order Ratio (PWCLP/PWOCLP )
Subject of Letters Selecting time Searching

Ogeriin Row | Column | Row+Column time

1st PWOCLP—PWCLP 220 095 096 095 151

2nd PWCLP—PWOCLP 311 093 099 095 1.20

N 3rd PWOCLP—PWCLP 321 100 097 099 149
4th PWCLP—PWOCLP 340 099 096 098 127

5th PWOCLP—PWCLP 310 099 098 099 108

6th PWCLP—PWOCLP 327 095 097 096 113

1st PWOCLP—PWCLP 210 092 1.00 095 111

2nd PWCLP—PWOCLP 278 090 101 094 1.20

c 3rd PWOCLP—PWCLP 314 091 096 093 126
4th PWCLP—PWOCLP 279 089 093 090 148

5th PWOCLP—PWCLP 312 092 098 094 112

6th PWCLP—PWOCLP 316 090 098 093 114

1st PWOCLP—PWCLP 222 089 101 093 100

2nd PWCLP—PWOCLP 270 093 101 096 1.26

H 3rd PWOCLP—PWCLP 296 093 099 095 1.14
4th PWCLP—PWOCLP 305 0.86 097 090 147

5th PWOCLP—PWCLP 293 094 098 095 100

6th PWCLP—PWOCLP 319 092 096 094 123

3.2 Discussion

The selecting time in PWCLP is significantly less than it in PWOCLP. This
indicates the effectiveness of PWCLP. However, ratio of PWCLP/PWOCLP
couldn’t exceed theoretical value (about 0.80) reported in previous research®. It is
considered that these results have been caused by number of selected letters. The
number of selected letters by PWCLP is originally different from it by PWOCLP.
“Letters” in Tab.1 is, however, the sum of the number of letters that are included in both
PWCLP and PWOCLP. This means that some letters selected by PWCLP were not
included in “Letters”. It is supposed that the selecting time will be decreased by including
these cancelled letters.

On the other hand, searching time by PWCLP is more than it by PWOCLP. This
means that users using PWCLP have to pay careful attention to see whether a next letter
is included in added column or not.  Further evaluation should be necessary to explain
whether long use of PWCLP will decrease searching time or not.

4. Conclusion and Future work

From the result described in this paper, it is concluded that conditional letter prediction
has potential for rate enhancement in Japanese scanning communication aids. Clinical
testing and evaluation, including on mental workload of PWCLP for clients, should be
necessary to put the results of the research to practical use.
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