=H A [~
2E & 29e

MFCC 7|

T =
HEES

| Q18 B St

SZRYUSSIK| M2 HAE pp. 31S~322 (2003)

[ =)

Channel—attentive MFCC for Improved Recognition
of Partially Corrupted Speech

X 2O XN Y4B, 29 8
{Hoon—Young Cho*, Sang—Mun Chi™, Yung—Hwan Oh')

TERIIET|Ed TAEMED JUSES, T YU PREE
(HeYxt 20039 38 259; UL 200343 48 24%)

£ ERlAe Fubg 999 @RV SHA SR e &4 S0 di' S 24719 e BN fiE AdRF
A AAEY SAFSUL AU o YU 7|E A FLEYH FAFE2) Y YIAEH TAlCA 4 g2 =€ 73,
AR =71 Fohg FHo| SR Bet FR3A AR E =S Y AAEY 2 3 HMMO] SHE Ait4o) 4 52
=g} TIDIGITS Hlo|B¥lo] Ao)) S/449] UR Fup4g &7 T Faed e 358 7HIBH A4 48e 3%
A, Age Py d SAE Fugde 54 YRE Q22 @8, Foedd Yo g fesickn g3

el 244l vls) Wt 11.2% o B2 45& AT

Ao B3 &4 84, FoHeAdd B dE5dg S494, AeRF MR

F3gok 247 RoF 2.5

We propose a channel—attentive Mel frequency cepstral coefficient (CAMFOC) extraction method to improve the
recognition performance of speech that is partially corrupted in the frequency domain, This method introduces
weighting terms both at the filter bank analysis step and at the output probability calculation of decoding step, The
weights are obtained for each frequency channel of filter bank such that the more reliable channel is emphasized
by a higher weight value. Experimental results on TIDIGITS database corrupted by various fregquency—selective noises
indicated that the proposed CAMFCC method utilizes the uncorrupted speech information well, improving the
recognition performance by 11,2% on average in comparison to a multi—band speech recognition system,

Keywords: Partislly corrupted speech, Frequency—selective noise, Multi—band speech recognition, Channel—attentive
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Fig. 1. Diagrams of {a} full-band speech recognition {b) multi-band speech recognition,
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Fig. 2. Overview of channel—attentive MFCC feature extraction.
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Fic. 3. Spectrograms of partially corrupted speech (at SNR 5 dB} (a} 1770 and 3450 Hz frequency-selective noise (b) DTMF

fone.
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iy 2, 3, 48 &S A 8SIglT), nhAjgte s w4
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99 Y3z DIMF 41358 7HtsAnt 2E a3
B AL SNR 10, 5, 0 dBR ZAEY)
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53 DTMF 30 98l &4 27 “ one™9] 24
E23YS Liehd,

42 Y Z9

H 12 4-band A2 o] &4 R M= R &43E
Ao w2 Z-uhi e Q1A 88 v g Aolct o] Axp
oA g0 Y& ks o] £AME B Lo 7] R
Ay Q12 (MFCO) 9 A A4jel] 7= &4 3
242 WY 59 sl AHEY Y-S HEHR 3
(MFCC:S9)0]l B]3] 4-band THEE A48 R Aok
CAMFCG #4l0] 953 QA% epde & 5 9L

B . CioF FulsMel ZE Of Mo S4A (MFCC), oY SHUM AMERY XA M (MFCC:SS), 4-band S4214
S Aioket CAMFCCE| ¥sblu: TIDIGITS HIIXIRR| S RXIS (1-dgt) W B4 XS (c-doh)d Chgt CHo] QAIR(%)
Table 1, Comparison of a full-band ASR {(MFCC), a full-band ASR with the spectral subtraction {MFCC:SS), a 4-band ASR and
a full-band ASR using CAMFCC under several frequency-selective noise situations: word accuracies (%) for isolated
digits {1-dgt} and continuous digits of TIDIGITS database.

) Multi-band Fuli-band

A R 4-band MFCG:SS CAMFCC
1-dgt c-dgt 1~dgt c~dot 1-dgt c~dat {-dgt c-dgt
10 956 9.2 404 342 258 410 7.7 95.2
1 5 93 898 223 250 195 344 943 915
854 783 150 124 141 257 84.6 79.9
- 10 9t 5 898 442 36.1 324 414 98.5 968
2 5 88.0 848 305 300 275 352 963 940
0 793 713 23.1 244 212 27.9 89.1 83.1
_ 10 612 596 135 2.1 146 329 6.1 308
3 5 62.7 52.2 115 135 132 24.1 831 80.0
_ 556 393 105 X 122 158 60.7 613
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Fig. 4. Word accuracies {%) of isolated digit utterances corrupted by DTMF tones corresponding to the phone numbers one,

five, and nine.
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