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Abstract: Subtitles and closed captions, which are prepared for users with hearing concerns, are now widely
used by users who do not have hearing concerns. In this paper, we focus on the adaptation of subtitles and
captions for users who do not have hearing concerns, especially the adaptation of kanji ruby. From our
experiments on adults who do not have hearing concerns, Welch’s t-test was used to clarify whether listening
audio with the same content affects the necessity of kanji ruby. In addition, we proposed and evaluated an
adaptive model to predict whether ruby should be added to captions kanji based on experimental results.
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Table 1 Number of online questionnaire samples.
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Fig. 1 Percentage of each subtitle/caption used.
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Fig. 3 Devices used for each subtitles/captions.
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FIRFIE %]
20

0 5 10 15 25 30 35 40

rF3%
BB
R —————

FFaivsy— g% e
g TA Ky a— EEm

\ST., HE—
AEES P

HTIEL LD [—
T A N
2R—y —
a5 B
A% gy =
[ VN
@i
zofe [

" EAFEEE/AREFTH " AABLUNEF/BAETR » BABEHR/BABLUNFR w ARBEUNEE/BARELUN TR

5 Q5 ICXAEFHOMAY v

Fig. 5 Content genre used for each subtitles/captions.
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Fig. 6 Web-based Adaptive Japanese Subtitles and Captions.
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@base <http://example.org/> .
@prefix schema: <https://schema.org/> .

<#Captionl-1>
schema:startTime "00:00:04" ;
schema:endTime "00:00:10" ;
schema:position 1;
schema:hasPart [
schema:position 1 ;
<term> <#HOHLOLML> ] .
<#Captionl-2>
schema:startTime "00:00:04" ;
schema:endTime "00:00:10" ;
schema:position 2;
schema:hasPart [
schema:position 1 ;
<#tterm> <#ZD> ] ;
schema:hasPart [
schema:position 2 ;
<#term> <HEM> ] ;
schema:hasPart [
schema:position 3 ;
<#term> <#IZIE> 1 ;
schema:hasPart [
schema:position 4 ;
<#term> <#HEHE> ] ;
schema:hasPart [
schema:position 5 ;
<Hterm> <#®D> ] ;
schema:hasPart [
schema:position 6 ;
<term> <#H5> ] ;
schema:hasPart [
schema:position 7 ;
<Hterm> <#E/ /7> ] ;
schema:hasPart [
schema:position 8 ;
<tterm> <#hS> ] ;
schema:hasPart [
schema:position 9 ;
<term> <#ULMz> ] .

K 7 Turtle IZ & 254 RDF ¥ —&Z Dfifla—F
Fig. 7 Turtle pseudo code of caption RDF data.
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<?xml version="1.0" encoding="UTF-8"?>

<head>
<styling>
<style xml:id="defaultStyle" tts:fontFamily="IPAexdIv%" tts:fontSize="100%" tts:textAlign="center" />
<style xml:id="spanDefaultStyle" tts:backgroundColor="#000000" tts:color="#FFFFFF" />
</styling>
<layout>
<region xml:id="rBottom" tts:origin="10% 10%" tts:extent="80% 80%" tts:displayAlign="after" />
</layout>
</head>
<body style="defaultStyle">
<div begin="00:00:04" end="00:00:10">
<p region="rBottom">
<span style="spanDefaultStyle">&MLEL A L</span>
</p>
<p region="rBottom">
<span style="spanDefaultStyle">CDEMIZFEBDHSHE//7H N =</span>

<div begin="00:00:15" end="00:00:21">
<p region="rBottom">
<span style="spanDefaultStyle">{£[ZFT DM </span>
</p>
<p region="rBottom">
<span style="spanDefaultStyle">A%&&# T TR A LERLVESH</ span>
</p>
</div>
<div begin="00:00:21" end="00:00:24">
<p region="rBottom"> .
<span style="spanDefaultStyle">#&%%Z .M ! </span>
</p>
</div>
<div begin="00:00:25" end="00:00:29">
<p region="rBottom">
<span style="spanDefaultStyle">#MIBXLLVESH. SLl+5</span>

<div begin="00:00:29" end="00:00:33">
<p region="rBottom">
<span style="spanDefaultStyle">REAVH>TRFAA=L \F24</span>

<div begin="00:00:34" end="00:00:39">
<p region="rBottom">
<span style="spanDefaultStyle">&. #IZFlEh TH</span>
</p>
<p region="rBottom">
<span style="spanDefaultStyle">f&IZAEob 5% &H</span>
</p>
</div>
</body>
</tt>

<tt xmlns="http://www.w3.org/ns/ttml" xmlns:tts="http://www.w3.org/ns/ttml#styling" xmlns:ttp="http://www.w3.org/ns/ttml#parameter” xml:lang="en" ttp:timeBase="media">

8 FTRTOBFEFIINLLELDOBED IMSC 7 7 4 v
Fig. 8 Output IMSC caption file without ruby.

xR 3 BHFICHT 2 HR

Table 3 Parameters of kanji.

B e L3705 He g T HLYE EE M TFEDL

ZERK ROV 11 BCF 19 True
w 5 9 JIS 55 1 K¥E (HAEFRARELE 1) 12 False
= Z 9 JIS 8 1 /K¥E (HAHETREIMERE 1 /) 15 False
(S 1< 8 AR 14 False
" HXE 9 JIS 55 1 /K¥E (HAEFREIELE 1 k) 7 False
Iz IHBL 10 JIS 5 2 /K¥E (HAREFRENRE 1 1)) 6 False
H DE 1 N1 A 4 False
picz BZ (L) 7 FsfAE 12 False
iR L (W) 7 g 10 False
it B(x3) 3 INE 3 A 10 False
g i) 8 A 11 False
Vs ER- 2 N2 A 5 False
3 EX(LW) 10 JIS 55 2 /KYE (HARBEFRENME 1 #)) 10 False
L % (1F3) 4 N4 AR 8 False
i} =45} 6 N6 A 13 False
e ~ (%) 5 /N B AR 12 False

B | 79y k= 11 BN 20 True
Ly poa 8 AR 10 False
] E (Eh) 7 SRk 8 False
73 HE 10 JIS 25 2 /KYE (HARBFRENME 1 #)) 12 False
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Fig. 9 An display example of captions.
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Fig. 10 Boxplot of the number of ruby required kanji.
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Table 4 The results of logistic regression.

AHAZERL B p {8 [0.025  0.975]
TERL -10.5  3.33x 10722 -12.6 -8.37

1.01 x 10~%  0.041  0.106
1.14 x 10~4 -1.32  -0.431
7.02 x 10722 0.748 1.12

0.0414 0.052 2.59

LRl 0.0732

RINAER | -0.877
SR 0.934
e 1.32

WTIE, RS TH2IFELERREE RS Z EREHIC
HBETES. XDIRVER, XD ZL OHEFTOMRIEDLS
BOFETH 5.

F7z, SENIEELNAZERORED D, ad AT 1 v
ZERIC K 2 EHET NV ERE UMGEL . 5725 Tl
BEOMLEAMY, KDEEOEVETLVOEH, BED
SHOFETDH 5.
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