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[Abstract]

Subtitles services currently provided in the performance industry distract the audience from the stage and subtitles, preventing
them from being immersed in the performance. In addition, research into the location and form of subtitles, which are important
for conveying the atmosphere or sentiment of the performance, is insufficient. Therefore, this study proposes a new subtitle system
based on augmented reality (AR) for audiences who watch performing arts. Through Smart Glass, an optician-type wearable
device that can freely use both hands, we are planning to solve the problem of eye-distraction of the existing performance subtitle
system and provide new types of content through a subtitle system using webtoon text images. This extends to extended reality

(XR) content, where actors and subtitles interact with each other on stage and enjoy sound visually on stage.
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Fig. 1. Structure of Immersive Performance Subtitle

System

3-1 CHE BA U xjat AFRIE 2y

ATl e A5 <HHE> el 578k oF 70719
qp\]. ol ;ql-;g l‘i—ﬁﬁ}oﬂ‘jr EHE,] 63}4%4 TAQAE 7]1:1}0
Z (1) YAKLine), (2) B17-22H(BGM; background music), (3)
A ISH(ES; effect sound) 22 AEHS RS E 1], 28 FH
9 PR g E Fojste] A XML 3Y-E *g"é a3t
Ak XML 3+9d €] 432 19 219 2T} (1) (2)+= v
ARE 71RO =, (3)2 8ld Wl 7Y A3 534l E

7o 2 Aok stk

2 HEjO] 2 2 T WE SIS EE A

PEo) BE oA Fa7} AMRe) 228 A 4K 0w
BARRITL A, 1917100 w2} 7] the Bk ouE &
S3to mH, Bl A AW S Wk FH o8 T AT
= Gk Al Al S olet o) Ajhe vk
© % izt mhe PE BAE ofu]x] At vjA1 g AltE

o1& 98l = avS FE 1652 AASISITh [ 21 A

¥ 1652] ==

* 1 XI'—| _'_‘IT—'l 01'

1175

Table 1. Example of Subtitles Classification
Group Script Examples Final Subtitle Output Examples
. OHIGIM| Q7 HBE , -
(1) Line |Soataei B0 | ehgsher weis Zery eiuch
i ‘Z|RbE| Ho
(2) Bawm |Msic, ZHE EH () s gopie) gop
EIMAAE A=At =1
BES |gaicy TIEE

¥ This table deal with the Korean contents which cannot be written
in English.

<ALL>
<scene>
<line> (»UTE E£719
<line>Ydd</1ine>
<line>ol® 24A7+ 4§
</scene>
</ALL>

2%)</1ine>
#olgtn ¥Asn</line>

¥ This figure deal with the Korean contents which cannot be written in English.
O 2. X2 XML T LR
Fig. 2. Part of Subtitles XML file

E 2. MYE 1632 WUE 7uls EE
Table 2. Selected 16 Webtoon Sound Effects Fonts

Num Name Webtoon Fonts
1 | 233 2 q_:n_qq_:m
2 |&nkg AU 2E EH B EH
3 |&nle el U R EH Rl
4 | &2g mOA 2E B B 7y
5 |&nts B B Ry B
6 |&DS FolA HAEH
7 | &2 ol B{R{e{&]
8 |&2HS ol 2E EH 2 e %
9 |23 BB 2E h Ry e R
10 | 228 244 R %
11 | 2243 2ot B R EH ]
12 | 504 HEA LA
13 | 25 F24 BH AR eH 22
14 | &22be 2AYH 2E 7 EH X EH R
15 | Alxfers 2 14| HZDH
16 |AlXIRbA 4 2 A Ryl R

#This table deal with the Korean contents which cannot be written in English.
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Table 3. Connecting Webtoon Sound Effect Fonts with Sentiments

Happy Surprise Anger Nervous Sadness Bored Excited Neutral
k=anis=
“ a3t L ais AR e z3t2 ansg azs
rank EtRtH (16) | 4ot (16) (31%"" %k T ane SHH 2F (13) | F2A (14) | EfAH (15) | =2 (12)
A 2E F
(12)
2o | B8 A2 sag T [Ene e
(14) EFAA (10) EFAH (12) A (12) 212A (11)
#¥This table deal with the Korean contents which cannot be written in English
HA, E HAE oju|x| o} it et Agtet = o= 3t e 282 F5 o] 7hsabH, z 2 Wl disl 7+
A RS At A A9 7 717k Thayer®] 7474 FESNER dYE FES IR NIt 734 HE
e} Bkman©] o) gk oM 714 €] 712 (TN, EEL S o 15-912 A EEQ 80% ol 5XTE /A& B EE
¥, 8 @2, =3P), HCIelA 2827t 52 Al 714 28 7FJod, dg FES 247} 2, 3592 S}, AExAL
(‘) AF3 B [12]1S 2k B Aol &8a Aj2 £ 2020.10.27.~2020.11.25. (30¥7H AP 0w, & 3549
& A HFE ARl 919 Al Bdle] 7HA= A 7“* T SHEAPE ATl Fofgit). A A YE 8 Q%E 16%
ol9ol k= FHAo] A o8 =euA] ek S RFE I 87HA1 9] 2 WFE 1714 0.2 A8k ol AHE-H AT
AMFA F7Ysete], & 7HA(V 1, €5, i, 31, AT, & T AR [3E3]9 oM, (EE o] H(53E5) = ST
QFE =, ) E AR 2 HTE A7gsklth Al A, o] ek 73 A sgiet Wt whe AL
F Az, 9 532 FES T Agslsith 99 SAke] IS FE37] S8l AR ol 8ssict dl gt
&It et s FEE A85h7] 918, A i aik O & FEhe AR IAbelA AT SEAPE tike] & Wizt
FEE d4shs o2 ATZALE Y9l A 44 < olalE F JEF FAE AT e, OliES gHvt
1659 EES} 87H4]¢] 78 WFE vidom HEAE Al o thro] Zh o] S48 ofell A vk < e S T
2hsloit, Aol = SRkl Ay 548 Thotslr] $1sk A Fo i e = oA ARttt ol i Bk EE AR
o] A X3k o] glow, SHehs Abghe] Mol flal ZAke} ) x1gE o, 2} Holy A w a3 ZE
7} 71730l sl o n| A & EEL} 3 AlEst3T o M3& Adshes AFAR FYgh 2 o' Z18E ik
H 4 U2 W2t HMFZE 20t
Table 4. Connecting Script Context with Sentiments
Scene Effect Sound Script 15! Rank o9 Rank 3" Rank
2 ge|le a2lutn Nervous(18)
451 ELMAIAE ZER|R S8ICt Surprise(29)
H s 7|Axe] Anger(19) Surprise(18)
s 2 mjz| X} Anger(35)
5o A Surprise(19) Happy(17)
#52 Je|u AdENez s dad Anger(34)
NEHiE ol sitEs FHo=Z 2 Anger(27)
ojmf H=Fo| S2ict Surprise(15) Happy(13) Excited(12)
ol 22|l=MHEE Surprise(14) Excited(13)
|y
ol 22|l=MEE 22| Surprise(14)
AL 2| HEE HAZ| Anger(16)
O| A} HO{X| 1 = o ol HESTH= AlR 22| Sadness(24) Nervous(22)
4ss WZEHE| = AlAH 22 Nervous(23)
Mspol g2l Sadness(14) Nervous(12)
‘| A2 = 2|7 AR ZoX| = HIAM Sadness(28)

% This table deal with the Korean contents which cannot be written in English.
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#This figure deal with the Korean contents which cannot be written in English.
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Fig. 3. Applying Webtoon Effect Sound Fonts based on
Sentiment Analysis
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Fig. 4. Stage Prototype Design and Making (Left: Stage
Prototype Design, Right: Stage Prototype Making)
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¥ This figure deal with the Korean contents which cannot be written in English.

38 5. head-fixed 2HAI(Zh2} world-fixed(?) WAlS AlLESH
At v x|

Fig. 5. Placing Subtitles using Head-fixed and World-fixed
method (Left: Placing Lines and Background Music
Subtitles, Right: Placing Effect Sound Subtitles)
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Fig. 6. Configuration of the Immersive Performance
Subtitles Experience Environment
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% This figure deal with the Korean contents which cannot be written in English.
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Fig. 7. Development Results of Immersive Performance Subtitle System Prototype
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