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An English Conversation CAI System
Using Speech Recognition Technology

SEIICHI NAKAGAWA,! ALLAN A. REYES,t* HIDEYUKI SUZUKIt#**
and YASUHIRO TANIGUCHI f

This paper describes an English conversation CAI using speech recognition techniques.
This system was intended to recognize user’s utterances and to respond to him properly ac-
cording to the recognized results. These functions, of course, require the real-time speech
recognition/response performance because time consuming responses may degrade smooth
conversation and discourage the users to learn with the system. In the case of a learner with
unskilled pronunciation, because of differences in the phonemic system between his mother
tongue and the second language, the speech recognition system cannot run normally. Af-
ter these improvements, evaluation experiments were conducted. The results indicate that
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learners’ ability in speaking and in listening to English is improved by using the system.
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Table 1  Speech data.

F2AT 47 326% x 8L = 2680 KiE

FHER | 24547104 x 30 % = 300 538
%ﬁ@qH$Am%x%i:wwﬁ

HAN10 % x 50 3C = 500 3%

A American native5 % x 50 X = 250 %35
E BAANL1GEZYD 203X (10 4)

BIfLA | American native 1 55E%4 ) 20X (5%)

®2 HHT S OSHELN
Table 2 Condition of speech analysis.
Y7 T EER | 12kHz
ERE (NI v2) | 21.33msec (256 point)

7 L —AFEH 8msec (96 point)

g St 14 R LPC %

o o 10K LPC ALV7T 7 Ak 5 2 RE
ST 2—y 10 K ER 3K

Thb., HEEERHIEE () 7 VERBEO R A
TATRRFEBEDFEFREFT -y &, HESHES
VOBARNBECLHOF — %, BEEBRTHET 2
AT —%, S5, EHEEHLHOT -5 TH 5.
R1LIFEHTAIEET~YONRERT. 22T,
R1OFFEHOMIAAF 17 hRERBFZOLE
EFIVEBRBEOT — % %7RY. A A7 17 DHEESEHE
EF N (5239 FHAR) X TIMIT ¥ — ¥ X—AD
326 N\OBMEESRFT — s THEELLLDTH A,
EL, EEFHETNVEAAT A 7BUFEE 104
IZEBHFEI0OXEFCTENFEZE LTS, 208
MEFBT - ¥ 3R ESEOFEZETHETEN-DDT
HY, REBEOBE MO OB s, 0B
BREICEERET V& 2 EEELIT O LEST
VELTWS, Rl OFEEBEEFHTTILVOHRKNECL
WHEBLAEET— %ty I TIMIT 7 — ¥ X— 2R
TEALPOLERLIA0L0HDEDTHS. T2,
A, FEEECEHOESIMELRETD 4 — b
< b B E ISR L 7.
LBINLOFHET — 73K 2 O THENI
2iro 7.

3. BERBTTILOHMEEE

3.1 HAAOHEFEFZ HMM IZ& 3555305
FHESEERIC BT, RIET & FARICER RIS L, B
KANDIEZE, BEALRIOET Vi HRADIEE 600
THEIE SNz b D% HVY, American native D2,
HERADEFTE CHELLEN TV R WEF L (WEEF

EFEREEM A RH L ERECAI VAT 4 1651
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SHEOFBRET NI L 2T HASER, X2
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e R ROTEEMRY I LD b0ERL 2
Y. FREREEMIA IV 230IE, EEEE 250, 25—
LEF ST A8 DFRIREA - < THRBENS
AR (K9 1419 T3040 - SEERR) 255 24 A
WHERB L7250 XTH A, EHRTHEISIT, HESLT
EOMERL BT ICEEOSHEINER T L VI &4
T2 bDTH5E. £3, £412BWT, BH#LiE
FELWEBRORDL ) ICHE- 2 SE2RBR L1 X,
AL IIRREIFEL 2 VEFRFE DL &, BE
ERARED DREFEIBBERIIR VL TH B,
Flob S A F—varEREL, RRTEZEINSD
DTH 5.
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- ATEHH
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CHETT 2 DIHCXEDE L R BICHEWn, AR
ANDFEERFOFHERRIIAL LTV I L2555 Hh
b, F72, BREVLARABICHEBLENET L
TSR 47 1 7T ORF I LIl ERRIE
FTLTWLZ DB 25, THIFREZEET VA,
HRABICHE SN A Z EIZLY, REICERADE
BARICEEL TV ZLIZE DAL DL LTE
AHND. 600 LEELIERLLEE, HEAD
HERFEEDIERE (46.8%) X, 247 1 7T OEER
FORATATHFHEFTVICL 2EMBE (52.9%)
IZIEE L T 5,

ZDEHE, ARABEICEESEET VR ERT
AIEIENREDEFORTSHRARANIT LT
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Table 3 Result of English continuous phonetic recog-
nition using models adapted for Japanese (52
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Table 5 Result of English sentence recognition using
models adapted for Japanese (52 phonemes).

(a) WAANDLEHEIRS (G 10 0 TH)

phonemes). - =
e - i B b LR 0 100 | 300 | 600 | a&#EIGIb
(a) BARANDEGERTE (FFH 10 %0 1H) -
- (%) | 7.6 | 26.2 | 29.6 | 30.4 51.6
B b3k ] 100 | 300 | 600 | d&#FEIEIL
EfR (%) 37.2 | 42.9 | 44.2 | 45.2 60.7 (b) American native O ¥R (i# 5 HDOVH)
i (%) | 49.3 | 46.8 | 46.3 | 45.1 32.6 WL SCE 0 100 | 300 | 600 | a&EMEISL
A (%) 69.6 61.2 54.1 52.0 41.3 (%) 43.2 28.8 31.2 25.6 75.2
Biv%& (%) | 13.5 | 10.3 | 9.5 9.7 6.7
Seg. (%) 16.9 | 28.5 | 36.4 | 38.3 52.0
(b) American native DIEZREE (55# 5 LOFY) 70 T T J 9.6
Ny ; —— HAAREE (5258 -
ALK 0 100 | 300 | 600 | F&EFIML American nativeSH (528&H#) -O- !
E# (% 48.3 | 40.2 | 39.8 | 39.7 67.9 651 BAARE GoBH) . /[
# (%) 83 American native$& (395 ) . /
B (%) | 43.5 | 48.1 | 48.4 | 49.6 26.5 / r61.7
WA (%) | 38.4 | 47.9 | 45.8 | 41.3 28.3 /9
BiE (%) 8.2 | 11.6 | 11.7 | 10.7 5.6 v
Seg. (%) | 53.5 | 40.5 | 42.5 | 48.0 69.2 5 |
%
F4 HARABEBMLET VI X 5 HEFEMES SRS (3997 =
(%) y

1R%)
Table 4 Result of English continuous phonetic recog-
nition using models adapted for Japanese (39
phonemes).

(a) BRADKRE (3% 10 HOFH)

WIS 0 100 300 600 | FE#EMIGIL
FM% (%) | 40.1 | 45.6 | 46.3 | 46.8 61.7
B (%) | 46.3 | 45.1 | 44.0 | 44.0 31.8
A (%) | 705 | 62.4 | 55.3 | 51.6 42.3
Bi% (%) | 13.7 | 9.3 9.7 9.2 6.6
Seg. (%) 15.9 | 28.4 | 35.0 | 39.2 51.2

(b) American native DHEERE (Gh#& 5 HOFY)

i

AL 0 100 | 300 | 600 | &G
FfE (%) | 52.9 | 43.8 | 43.6 | 43.0 69.6
B (%) | 39.6 | 44.9 | 45.7 | 46.1 21.1
A (%) | 40.9 | 49.8 | 45.0 | 42.0 27.3
Wi (%) 7.8 11.3 | 10.7 | 10.9 5.4
Seg. (%) | 51.3 | 38.9 | 44.4 | 47.1 67.3

L L, 2MFATRBOBEILHTIE LN
BB THAICLLBONEL, ¥/ AT =3
VEAIEEICE . I NIRETCHRET 5.

3.2 HEBERAIGTOEER

M OERERICBNT, LEEFROERVEREE L
T, BHERANDOREDV R AT 1 7T REFICHER L TR
BEBEWRLTHLEEZONS. R6IIAAT AT
EHARAND 1 EBH7-V D7V —rEEHRANKERE
AT, BFEST-5FME (1000) Lo L —La%E
FREERZLTHEZ LE. ChooERLY, F
7L —sBid, FMTFATICHRTHEADKEE
BT3B THDI BT hol.

L

a5 . \
0 100 300 600 Adap

EFIOBEBALICERE - BRADRETE (D)

1 HARAMNDESEEESHEF VICL 5 HAAE American
native J&if T IE A
Fig.1 Correct rate of phonetic models adapted for
Japanese or American native.

7 Z CHELEEE TV OBk A 2 B
FELTHBICHCAERTIT o7z, MiEEM S %38
BEICHMETAHA L, BREREOMLHEBEICHER
BWEALFEB T 2HAICOWTERT L, FHMEERIIF
¥, BRAOEERT IOV CEETEIRRYIT- 7.

K7, BRANOKERFOERTHIZRERY
. RIVHATHHDIL, HEEEEBBICHE
FTAHIEIWELYD, HMAICLABYZIMALIENT
X BRLLTESAVTF—Va rBEPRREINLTY
LI L THAH. HIZ, RT7T ODARANOEEREFOR
BIIMHIORRELBRLT, ¥ Xy F—3a y#)8
24.5%M L7z, Fiz, HREE 1.3 TIEEIMLEER
AT EMELBEOFFRENICHET L0
BiEHot: HEE 1S OE ZIIHMELL). 2L
B X 230 AR TBY, BEANCEREOMLE
BED o7z, TR, BERESM6 LR CHE
LAl Ik WS SRRz onscdb®s
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Table 6 Length per phoneme of American native and

Japanese.
b AMF 47 (10A) | HEA (20 A)
R 300 600
T L LE 9.5 12.8

]T ORGRERIOAT E R LA T VIS & B SERH R T EAARAT R
(39 FHUER) ,
Table 7 Recognition result of English continuous
phoneme by duration model (39 phonemes).
OAADT (GE# 10 HO¥H)
WIS 600

BAMCER | FHICER
:’f.m 3 oV AN .

HERERE R A DIERSE| 1.0 13 15 T3 15
£ (%) 46.8 | 44.4 | 43.0 | 43.2 | 43.3

i (%) 44.1 | 43.3 | 42.3 | 42.7 | 42.2

A (%) 51.6 | 33.1 | 21.7 | 24.0 | 21.8

Bi% (%) 9.2 | 12.3 | 14.7 | 14.0 | 14.4

Seg. (%) 39.2 | 54.6 | 63.5 | 62.0 | 63.7

}8 IO R ARR LB T IC & B ISR R (39 17
HR)
Table 8 Recognition result of English sentence by
duration model (39 phonemes).

HARANDSR (558 10 ZDFH)

I b 0 600
FERNAR R 3%
REBERF IS AT MR S 1.0) 1.0 1.3 1.5 1.3 1.5
Ef# (%) 7.6/126.8| 33.8 | 31.0 | 48.0 | 47.4

Zbhb,

$7:, ZOMBBEOHEMRELLETIMICLISX
DEBBERICOVWT, RS IIRT. SHIIXRBER
EFLORLDERAT AT RFBONRHEL, K2
IRT. RGOSR L 3R/ LTV
OXHBERLRLTWVAS, £ 8 L0 FEERIM
ELTwa., BipMomBEL3ELHE, FRMR
LIFESICmMELS (48.0%). TR T OFEA
BOBAICLZBOPRESNZLIE ST XY
F—a vROMEIGERT2b0LE2 605, £
7z, WBEEOREL 3FTHI LK) EHOM
EREE OBl M SR, SOICEEENMLETS
Teses. LL, B2 XY, IRRAT4T7%
EDOLRERIZEIRIETRVERL 2o TWAH. REIT
WD LI REATEHEE AT ATIE, YATFLAEO
I—-FRFOFBICLY, R (FHEWTEE) XK
138 10~30 XADT, ZOREOMERETD CEREX
F 0% LD B NS (5.1 HEH).

70

60

50 F 48.0

40
B 338

() 30[ 26.8

201

" 0A1.0 600/1.0 600/1.3 600/1.3(358) native F5E
BISECFIR & N = REETE () /BRI OMRE
E2 HERER A MR L T T I L B H AR NSO BGE LR
et
Fig.2 Recognition result of English sentence for
Japanese speech by using duration model.
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KW GEEORIITRD L I TH S, ¥, 2—Fid
FHD Y F ) F %R, FOFEBICOVTEEOHE
24790, ok &, RFEOEBRORKIIEEICER
N2, RCAI VAT LAORBFILBEIREES S %o
TWAOTLI—FFEEIRINTWLRICEF TN
XWEAOTNL 1DOBY, BETL., AVAT AT
I—HFPREDXERELI-O»EREL, BilEshi
TICEY, RIS KHEEBRET 5.
RKYATLOMEZES IR, KV AF LTS
ATIER, EFENEAL, SEFMEL A7 AR
5% -THY, 2—VFORFR~ I 72BLT, BF
AATIZAD EN S, EEANRIEESHTOLEE
ML, PHSNAEEF -5 2 EEHEHIET. &
BT CRYREBEOEX R HAITE LN
LIERBEB LIS, TEEEXEFOHNIL ANF
EF—F IRy FTALIRLEBEL, FOER
WREANRELE LT, SEHERICE25. K56
IR AL OATLE S & IT, RORFEOR
HEDICBITARBOWEE %5 LESTIRT LEIC
Yz, ROYAT LORGE L RFOF LT RE
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Fig.3 Construction of English conversation CAI system.

BANESETAATLAERT S,

INODEFTAR - FFELSW - SHREITEF)IC
MBEINTEY, BIZERBCOIRELNTRE 2T
w3,

4.2 v F U F

AEKFECAI VAT LAEBENEL Z A, 1) Immi-
gration and Customs (AEFFT - #EI), 2) Hotel
Check-in (&XFNVDF xv 74 ), 3) In the Street
(L) O3OoDBHEDRFICBILLDTHA. I
NoorFutrTENER, 1) AEB/, HIEL,
IHTEHAR, SRRIEERR L LSBT A4, 2) k7L
Ba, Mk, TOORE, FLT8BOMEL LI
By bR5E, 3) BHOITEHFLENAOEY) Friihn
BLERREMOATELLIHETE 5.

%8B, “Never mind.”, “Thank you.” &\ o723
EORBMMEEFLFNSDOLF ) A OEEBDO |
EENTVAS.

4.3 Y RFT LDEE2 T KRS

4 TR TEREREE CAL ¥ A7 2 @ Immigration
and Customs (AEIHE - BE) 0>+ )+ v 604
FO—BIEMEST, RYAT LOB A Lkt 3BT
5. FAROROOKF TR AT ad2—HFIZ AED
BMEZEHRTEBY, T—FITRENBEEEITL 25
12 FTCOEFPFHNTVELTH L, MdD ()
3A T a b VaEN, [ EREEEICIEA TV AEE
WOBNL 1 OFBIRT B EERYT. Thrsd, &
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System: What is the purpose of your visit?
User:

1. Sightseeing.
2.  (For) pleasure.
3. I’m here on vacation.
4. (I’m here on) business.
5. I’m visiting /a / /friend /.
/my/ /relative/
/brother /
/sister /
6. I’m here for two weeks.
7. I’m from Japan.
8. Pardon (me).
9. Excuse (me).
10. Please say it again.
11. I beg your pardon.
12. I don’t understand.

User Response: Sightseeing.

System: Where do you plan to go?
User:

1. I don’t know (yet).

2. ({I’m going) to) /San Francisco/.
/Disneyland /
/Florida /

(I’'m here for) one week.

I’m staying with my friend.

Pardon (me).

Excuse (me).

Please say it again.

I beg your pardon.

I don’t understand.

WOONOO U W

H4 AKCALYRFLOEFHD—H)
Fig.4 An example of conversation of our CAI system.

MNOXTH, I—HFEERIAF LOKFOAFTIZLT
BT L ITRRME DS % > TV B, EEEDH
EARBEI 2D DBA>TWBBENH Y, L—Fp%
NERFETHERV AT LIZZDOBE) %2, 7~
& 2T, 4 OEZHED “Im from Japan.” & “I'm
here for two weeks.” IZAEDHM L V) BRIt L
TiE, ABEYTHA. T/, 4113525, “one
weeks” &V o o EMIZEE > TV A EE D
WKEINTYEBENDY, ZOLIRNERETS
EVATLAICERSNS. 20OM, 2—FDORENE
Molzl), HHVIREEEDNORIE L EE LIEE
WHIET 572012, KL AT AIZiE Reject BEEA
RONTVAE., THITEERREROLELHVWTE
BLTWBY, iz, 2—HF2koT, YAFLD
BRIV GH 0oz, sV EEN L5
2B EIZ DWW T —HF I “Pardon me.” & % “Excuse
me.” 2 ELEFET 5H & Pardon BéfESEEEI L, VX
TLAFLVEBELRRET, $50idwo<h L0
F(BIEOLZA, AE—-F270.84512%5%) THRAL
NEDEM %V ET.

F7:, TAME-FOREFHY, TOE-FTIZY
AT AN EBOLFHFIKHFERED LTV EWIT 2w, 72
Lz, M4 DERFEIIBWT, YATAFAEOER
T I8 b@0e b, -3 “Sightseeing.”,
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Table 9  Sentence recognition accuracy.

EF I native HAANH
WA | AT | IE MU SRR (%) | E MRk R [%]
1 41 24 59 37 90
2 39 30 77 36 92
it 80 54 68 73 91

“(For) pleasure.”, & %\l “I'm here on vacation.”
DUFNDPEEE LEZVIRY, Y27 2A3F UEM*
MOBEL, KFEIIROMFENET R, bBBA, 2—
POBEGOREDEM2FET LI LD TE 2,
RETE 5HEHEE, Immigration and Customs (A
EL - B OHAE, AEER, WIELM, B
Dz ETH Y, Hotel Check-in (v F IV DF xv
7A4Y) DHER, FHOFE, SIEHE, 2T
BE, \#kLths.

5. YXAFLOEENHE

ERFFEBRTHLED, KELFCAI VA7 A
DRREFRD 72012, Ky 2T AEKIZHT 2 S
iFo 7z,

A EE LTI, BARARABM 1L A%, a) &
BAIZES CAI (4 N), b) ¥F—F—FAH (85
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