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Abstract  Recently, speech recognition technology has dramatically developed, with the increase in the user
environment of various mobile devices and influence of a variety of speech recognition software. However, for
speech recognition for multi-language, lack of understanding of multi-language lexical model and limited capacity
of systems interfere with the improvement of the recognition rate. It is not easy to embody speech expressed
with multi-language into a single acoustic model and systems using several acoustic models lower speech
recognition rate. In this regard, it is necessary to research and develop a multi-language speech recognition
system in order to embody speech comprised of various languages into a single acoustic model.

This paper studied a system that can recognize Korean and English as International Phonetic Language (IPA),
based on the research for using a multi-language acoustic model in mobile devices. Focusing on finding an IPA
model which satisfies both Korean and English phonemes, we get 94.8% of the voice recognition rate in
Korean and 95.36% in English.
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[Table 1] The Examples of Definitions of Acoustic
models in Korean and English
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oA Exam. oA Exam. oA Exam.
AA odd F fee P pee
AE at G green R read
AH hut HH he S sea
AO ought H it SH she
AW cow 1Y eat T tea
AY hide JH gee TH theta

B be K key UH hood
CH cheese L lee uw two

D dee M me \% vee
DH thee N knee W we
EH Ed NG ping Y yield
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[Fig. 11 A set of common phonemes.
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[Fig. 2] The Experimental methods for Voice Learning
and Recognition
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[Table 2] The Definitions of Acoustic models in
IPA(1,2)

No | TiMit | Ko | mix | Enelish | asen
1 AA a aa
2 AE & ae
3 AH a ah
4 AO f) A ao
5 AW au aw
6 AX 2 ax
7 AXR Y axr
8 AY ar ay
9 b b b
10 BD bd bd
11 CH t/f ch
12 d d d
13 DD d dd
14 DH d dh
15 DX dx dx
16 EH € eh
17 ER 3 er
18 EO 5 er
19 EY el ey
20 f f f
21 G g
22 GD gd gd
23 GG GG gg
24 HH h hh
25 H I ih
26 X - ix
27 1Y i iy
28 JH ds jh
29 k k k
30 KD kd kd
31 1 1 1
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32 m

33 n n n

34 NG 0 ng
35 ow o0 ow
36 IX ix

37 (004 01 oy
38 p P P

39 PD pd pd
40 r r

41 S S S

42 SH / sh
43 t t t

44 TH © th

45 TS ts: ts

46 UH 5 uh
47 uw u uw
48 v v \

49 w w

50 [y j j

51 z z z

52 ZH 3 zh
53 KK k kk
54 TT t tt

55 PP P PP
56 SS s ss

57 1 tf ii

58 KC K ke
59 TC t tc

60 PC P pe
61 EU w eu
62 YA YA(S)) | Y AA ya
63 YEO ja(d) Y EO yeo
64 YO jo(i) | Y OW yow
65 YU jum |Y UW yuw
66 YAE je(H) YAE yae
67 YE je(d) Y EH je

68 WA wa(h) | W AA wa
69 WAE we(d) | W AE wae
70 WO wa(H) | W EO wo
71 WE we(t) | W EH we
72 Ul ii(-h |EUIY ui

73 WI wi(y)(T) | W 1Y wi
74 OE we(P)(4) | W EH we

gl 2ok cloRg wale] AnE gl 84
@] o] g4we fAsH HEeke Ae AR
2 Slsla Ade] AE wel 4wl
PLI(Phoneme Language Identity)3}td-S o]83}o] 2-5%]

o2 PYEE WA (Lexicon)S o] §3to] 259
ok )&l AR 45 AN SRS BET 4
Zue} PLIZ AR AHE Y WEARIS B8 A
At GARE SRS Holt AL wRe] £ ofi
PLIZ QhEt Zlo] 45 ALY WEAbde] 482l ot
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[Table 3] the mixed phonemes in Korean and English,

used in IPA(1)
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[Table 4] The Mixed phonemes in Korean and English,
used in IPA(2)
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S
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wa,wE,WAWei, | o, B, 5, V, z, 3
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5, 2, G, GG, k, a, A, au, 9, o, |a, &b, f, d, €, h, and English.
Lps, f, k, ar, bd, d, 4, dx, L &k 1, m, Recognition Rates (%)
t,p, w 3, er, f, od, 1, n, 1, 06, p, T, — -
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