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How display timing of captions
affects comprehension of EFL speakers

NOBUHIRO SHIMOGORI, ! ToM00O IKEDAT!
and YOKO SEKIYAT?

A system which assists English as a foreign language (EFL) speakers to at-
tend meetings held in English by automatically generating English captions
using automatic speech recognition is being studied. This paper describes how
the display timing of the caption affects the comprehension of EFL speakers.
We have conducted an experiment with 23 subjects, each with TOEIC level C
English skills. The subjects took the TOEIC listening comprehension test while
displaying captions with various timings and accuracy. Three types of caption
display timing and two accuracy was tested. The results show that displaying
the caption prior to each sentence is spoken contributed to the comprehension
score rather than increasing the accuracy from 80% to 100%.

Vo0l.2010-GN-75 No.5
2010/3/18

1. Oodoad

gobooooooobobooooooobobbboooooobbboooooobboboooog
000000oo000o0oo00oo0o00oooooooo0oooooooooooooooo
000000000000 000o000ooo0oooo0oooooooooooooooo
000000oo000o0oo00oooooooo0ooooooooooooooooooooo
00000ooo0o0o0ooo0o0oooooooooooo0oooooooooooooooo
00000000O000oo0OooOo0ooO00ooooooO00oobLOoOooooooUooono

0000000000000 000000O0oOO0O0OO0O0O00000DOoO0oOoDoo
0DY)0000000000000000000000000000000000000000
O0000o0o0ooO00oo0o00oooU0OooooU0oooo0ooooooooooooooon
O000o0ooo0ooooo0ooooooooooooo0Oooooooooooooooo
000000000000000000O0O0O0O0%0

0000 ”The accuracy is pretty good.”00000000000000O ”The accuracy
is pretty goo.”0 00000000000 good good DD ODODOOODOOOOODOOOOO
gooobbooooobooboobooooobboboooobboboooooobbobooboooooo
gobboooobboooobbooobboo

goboboooooobboooooobobbobooooobbooooooobbbooog
goobobooooobobbobooooubbboooooobboboooooobboooooobo
goobboboooooobobobooooobbooboooooobbooooobobbooooooobo
goboooobboooobbooobobobooobboooobo

0000000000o0oo00ooo00ooo0ooooooooooooooooooon
0000000000000 0ooo00ooooooooo0oooooooooo

000000000000 000ooo000ooo00oooo00oooo00oooooooo
0000o0o0oo00oo0o0oooooooo0oooo0oooooooooooooooo
000000000000000Y000000000000000000000000000
000000000 8% o000 i0ooooooo0oooooooUOooooooo
0000Y00000000000000000000000000000000000000

110000 00 00000000 goooboooooooobobboooooooobbbbooooboobobbooooooboboboo
R&D Center Toshiba Corporation

t20000 00 ©sOoOOOO gooobooooooobobbboooooooobbbooooooobbboooooboooboboboo
CS Evaluation Center Toshiba Corporation goooao

1 (© 2010 Information Processing Society of Japan



IPSJ SIG Technical Report

2. 0000

goooobooooobooooOoooOoobOoboOooOooooDOobobOoboOoooDoOooDOobDO
0000000000 GrazaOOODOOOOOOOOOOOOOO0OOOO0ODOOOOOOOOO
0000000000000000000000%0000 Huang OOOOOOOOOOOO
0000000000000Clesed CaptionD 000000000000 00O0OOODOOO
0000000000000 000000000000000000000000000700
obooooboooooooooboOoobOOoboOooOoOoOooOo0OoOOoOoOOObOObbOOobonO
obooooobooobobooooooOoobOOobobOOboOOoOoOOoOOOOObObOObOOOooOno
obooooooooooooooobooobOoboOooboOoooboOoOoOoOobOObobObOOooboOo
000080% U0000000ODODOOUOD0UUOUO0DOOODODOOOO

gooooboooooboooooooooboOoboboooOooobOOoboboOoboOoooOooDOobOO
obOooooboooooooooooobobobooboobooooooooboOobobOOoboOoOoobonoo
obooooboooobooooboooooobobooooboooonoo

goooobooooooboooooooobobooooobOobooooooobooobOoboooobonO
obOooooooooooobooooboobobooboboooooooooOobobOOoboboOoboboOoobonoo
gbOoooooooboobooboooboo200000000400000000DOO0DOO
000000®000000000000000000000000000000000000
00000000000000000000000000+ 2000000000000090
ooooooooooooo0oooOoobOooboOoboboOobooooOooooO0ooDbOobDboOobboO
ooooobOooo0ogon

goooboobooobobooooooooboooboooooboooboooooooooooog
oboobooooooboooooooooobobooboboooooooooooooooooog
oboboooboooobooooboboobobooboodboboooooooooooooboooonog
oooooboooooooooooog

3. O O

goboooooooOooooboOooooooobooo
001 ocoOooooOoOoocbOoooOOooboOooo
obOooooooobooooOoooooo0oobOObobOOoOoOoobOOoboOOoOobOOoDObonO
obOooooooog

Vo0l.2010-GN-75 No.5
2010/3/18

01 0000

Fig.1 Experiment Environment
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Fig.2 Caption Display Screen

002 OOO0OOO0OOO0OOOOOOoOOOOOObocOOoOoOOOoocoDOo
gbooboooooooooobooooooboobobooooooooboooooDbOobooo
goooooooobooooboooboooobooboDbOoOon

31 0 0O O
23000000000000000000000DOO0OOOOOOODOODOOO

TOEICOOOO COOOOOO0OO0OOOOOO0OoOoooooooooog TOEICOOO

cOoo0ooOooUooOooooUooOooOoOOoUOoOoo TOEICOOOD couoouo 20000

O0oO0ooo TOEICOODODO COoO 47000 7300000000000000000O0OO

O000000000000000000000000000000000000® 0000

oboooboobooooooooboboobooobobodoooooooboooooobooonooooa

00000000 TOEICOOOOOOOOO00O00O00O00oO0oooooooooooo

0000000000000000 TOEICOODOODOO0OO0OOOO0OO0oO0ooooooo

oboobooooooooooooboooboOoboOodoooooboooOoOoOoOOooOOobOOobonO

obooooooooog

ooOOoooooi13o00oi10d

o0o00200013003000500400050

00004700 5304000 5803000 6304000 6807000 73050

(© 2010 Information Processing Society of Japan



IPSJ SIG Technical Report

3.2 0000

000000 TOEICOOOO0O00000 Part 400000 Part40 1000000000
0000000000000000003000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000 TOEICO
0000 1000000000000000000000000000100010000000
00000000 700000000000000000000000000000000O0
00 1000000000000000000000000000000000000000O0
0000 TOEICOOO0000000gMWiasiag

3.3 O 0

000000 80% 0 100% 00000000000000000000200000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000002000000000002000200000
000000000000000000000000000000000000000000+
2000000000000000000000000040000000000000000
0000002000000000000000000000000000000000000
0000000000000000000000000000000000000000000
000000000000000040000000000000000000000000
000000000000000000000000 TOEICOOO000000000000
00000000000 700000000000000000
(1) 00 100%0000
) 0D 100%00000 200
) 00 100%0000
) 00 80%0000
) 00 8%00000200
) 0D 80%0000
(7) 0OOO
0000000000000000000000000000000000000000000
00000
0000000 (00000 0 00000)+ 0000x 100 (%)

Vo0l.2010-GN-75 No.5
2010/3/18

30
25
- 200
52 165 ey 112
o 15
B+
10
5
0 1 1 1 1
1% 8% =
0% OFF oF =
0% %El % %E 4
% L
03 0od
Fig.3 Score

goooooooooooooOoooboboboooooooboooDooboDOobobOobOoooo
000000000 000000000 Dragon NaturallySpeaking 10000000000
000000™OOOOOO000 80%00000000000000000000 80% O
gooooooooobooooooooboboooooobooooooooooobooboogon
0080% 000000000 D0O00DDO0O0OD 8% UDDO00DDO0ODDbOODOO
00000000000 8% 000D 000NDbO0o0OnD 8% UOO00bDboOooo
gooooooooboboooboooobooooboooooooooobobooboboOoooooo
gooooobooooooooooooao
ooooo4000000001/3040000000000000000000000OO
oooooooooo40000000000000O0C00O0O0O0COOOO0OOO0OO0O00O0
gbooooooooobooooboOooboobooboOoboboOooOoOoboboOooOoboDOUObObObOOooo
gobobooooooobooooOoOoooOoooboOoOoooOOoOobobOooOOOoobOOobOOOon
34 0OOO0ODO
gooooboobooooooobooooooooooooobobooooooooobooboooonoo

(© 2010 Information Processing Society of Japan



IPSJ SIG Technical Report

obooobooooooodooooooobooboodobooooooooooooooooood
obooobooooooodooooooboooodooooooooooooooboooood
ooooobooobooooooooooooooboooonogoog
O0oooO0oobo40001200000000000000000000C0O0C0O0CO0COO
00000000000000000000000000000000 TOEICOOOOOO
obo0oooooooooobooooooooon
ooooobooooooooobobooobOoooobooooOoo00oocooOoT00000
000030000000000500000000000040000000000000O
020000000700000100000000000000C00O00O0CO0O00O0O0G00OO
oboooboooooooboobooooOooobobooooOobooobbOOoOobOOOsbbbObObOon

4. O O

o30oooobooooooooooboboobo3scbobooonoo3oooooooooobonoa
obOooooooobooooooooooboboboobooooooobooobOOoobOOobobOOoobonoo
obOoooooooooooooooobOobobOOobobOoooooOoobOOobobOobobOOoonoo
080%000000000000DDODO0OD0000NNDN0N0DDDOODLODOOOO
4.1 00000
goooobOo1oboooboboooboooboooooooboooobooooo
goboooboooooooo0ooooboboOobooooboOobobDOoboobooooOooDoobDO
oboooboooooooooogoodooooooobooooooooooooooooood
0000000000000 4000000000000300000000000 (O 5)0
oooooOooOooOooOooOoOoOoOoOOOOOOOOOOOOe60OO0OOOO
000000000 5% 00000000000000000DODO0000ODODOO0O0OO
e 100% 0000 100% 000

e 100% 0000 8% 00O

e 100%2000 100% 000

e 100%2000 80% 00D
00000000o0ooooODO000oOooOLUODU0D0OODOoLODODOOUOO 8% OO0
08% 0000 100%000000000000000OOO0U0O000LODODOUOOO1
obooooboooooooooooooooo
goooooz20o000000o000oo00bobooboboooooooboooooooooonoo

[BTEHDEL )

0663848

0530073

2944198

17.76087
ATY R —vav ELIF BB D ST 138
PBSH ]
ET] ame Fhf FHFS FiE
iE"i'“”/ 1677.6149 43.0158 49624

849.4938
2527.1087

8.6683 pfl(Prob>F)
<0001

EE
2UEERS)
[ROBE

EE HSA-A% BHE FhH

TR
£
ris8
A

22 11012367 5.7746

Ffi pfl{(Prob>P)
6 65.3564 1.2566 02846

5 2335583 5.3888 0.0002%
6 261.0890 5.0200 0.0002%

<0001*

04 0O0DDOODODOO(OODO)
Fig.4 Least-Squares Analysis (All elements)
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Fig.5 Least-Squares Analysis (caption order

excluded)
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Fig.7 Least-Squares Analysis (accuracy and timing)
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