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<Abstract>

Representation of MFCC Feature Based on Linlog
Function for Robust Speech Recognition

Young-Sun Yun

In previous study, the linlog(linear log) RASTA(J-RASTA) approach based on PLP was
proposed to deal with both the channel effect and the additive noise. The extraction of
PLP required generally more steps and computation than the extraction of widely used
MFCC. Thus, in this paper, we apply the linlog function to the MFCC for investigating
the possibility of simple compensation method that removes both distortion. With the
experimental results, the proposed method shows the similar tendency to the linlog
RASTA-PLP. When the J value is set to le-6, the best ERR(Error Reduction Rate) of
33% is obtained. For applying the linlog function to the feature extraction process, the J
value plays a very important role in compensating the corruption. Thus, the study for the
adaptive J or noise dependent J estimation is further required.

* Keywords: Robust speech recognition, Linear log, Linlog MFCC
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3. Linlog MFCC
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4. A4 9 A3
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<& 2> “Set ¢” 4¥ F3h: B F2°] €H WA A7) P °]&(Accuracy W)

system place clean SNR20 | SNR 15 | SNR 10 | SNR b SNR O | SNR -5
) subway | 99 .11 7157 | 38.87 | 1443 | 11.15
baseline et | 99.15 73.37 | 4435 | 1838 9.76
oteo | Subway 69.60 | 3451 | 12.93 | 1084
street 7071 | 4317 | 1753 | 849
J=1e=3 subway | : 66.99 36.48
street | 99.12 | 9589 | 8866 | 69.47 | 42.84 7
oiod | subway | 9705 | 9272 | 8265 | 6457 | 37.06 42
street | 97.07 | 92.47 | 86.16 | 6808 | 42.32 6.17
1o | Subway | 9076 | 8296 | 6828 | 4154 | 095 381 | -3.16
street | 91.14 | 8570 | 7645 | 56.08 | 3129 | 1203 370

A A8 AFdA JEko] le-2, 1e-3% B-Fol= clean? SNR 20914 7]& Al
Hutl Aol FNFELS & 4 slow, Jgkol le3, 1e-49l A% SNR 03} -5004]
ol %Ve}%° ¢ 5 Aok IAAFHA FEFS AHEY J=1le—2,1e—3% FF¥
o] SNRo] &2 #73NA Aol FFHY, J=1le—3,1le—4% 3-F9 SNRo| 2
AR Aol FAEE ¢ F A 2, Jgke]l o FeolA™| Ao A3t
A, o] S ol T 549 HEY S F43] Holjzge ZeE B

U3 éliﬂ— ge] Wae £8o] m¢ ~HEYQ AL . =4
2HERAE ol &g A, Il THE A9 ¥/ WY dE, J &Y FF
E g e e ¥sE AT

AE A3, linlog MFCCE 71&9] linlog RASTA-PLPS} HI&&1A 714k g-o)

EE F4 A5 Ad H4FAF FEEHE AAst=H AHeE "F e A2 B
oI}, 71&9] linlog RASTA-PLPSIE ZF & AL Bt =, 71&9 dAFd

AMe JEY ol F718 wg H1 HsE Bole J ¥ a}O}z}h ARS B
Fo, B =FdA Addts WAdME J=1le—6% Aol & FAHANAMY A
5ol F3EL ¢ F UAAKHETF 23%, ERR 7.1% 4, H3 7%, ERR 33% &
). ol te# 2ol XY + Utk AR V& ﬁ—"r“ﬂl*i Fug FgoA
A3 <(linlog) s H-E3F F, RASTA FHE F33doy, B =FdMe H
Ay F4E FAF F DCT AP AR A2EF WH s CMSE 383
7l LR XY 4 Jdon, dyg o] 5EAE zte RASTAS 1tjy IH
A&t CMSe] 4 Aoyt d¥E £ FE Ut F HAZE 7|E&9 AFA
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HEEHAoU, & =EAE linlog I/t B FEA Y 99 FHEHo| FEol
g2td & do o)d AL FF ATE Tl A AFHoloF F Aot

<E 3> “Set > 4% A% 54 F&o) e W3 9 2HEY 0%

(Accuracy ®B]al)

system place " clean SNR 20 | SNR 15 | SNR 10 [ SNR 5 SNR O | SNR -b
baseline subway 99,14 85,89 89,38 72,15 38,15 14 58 11,42
street 99,16 96.34 91,14 74,09 44 g2 18,29 9.89
J=1e=2 subway 99,14 95,12 86,89 65,27 33.22 14,74 11,39
street 88,12 96,19 89,48 70,34 40,45 17.62 10.64
J=1e-3 subway ’ 88,11 94,96 87.36 64.6 32,76 13 66 10,62
street 9921 96.01 89.33 70,04 4211 18.08 9.82
J=le-d- subway 99,11 94,26 85,94 64,35 3163 13,23 11,45
street 99 .12 95,01 87.09 66,75 40 54 17.87 10,07
J=1e-5 subway 9928 85.49 89,13 67,39 34,33 1354 1184
street 99,12 96.25 89.66 70.31 42 59 17.35 9.58
j=1e—g | Subway | 9917 | 9662 | 0288 | 7832 | 4621 1913 | 1121
street 99 96.43 916 7503 4825 2273 10,58
J=1e-7 subway 97.57 93.68 86,06 69.91 4317 19.93 10,65
street 97.73 92,99 85,13 68,44 43,68 2089 8.68
J=1e-8 subway 90,88 80.87 65 77 43,32 19.8 6.08 -2.33
street 91,14 8476 7473 54,78 33.04 13,81 1.93
J=1e-9 subway 78,91 68,96 52,16 21 -1.72 -8.38 -4.61
street 786 73.4 63,33 45 89 2155 8.16 2.84
5. 43 &

£ =fdXe Ad F5F M F5ol X¥E £49 A5 E HIE 5
%3le BASHE linlog RASTA 972 MFCC £F 0 H&3sle 1 7lsAS 4
B gtth RASTA-PLPU} linlog RASTA-PLP 2% AT o3 id HF& By
ted AFEEU, PLP §Ad 7utetn Ql7] W&l 54 F& HFdAN B 4
ArgFa @A 7 983t a8y B =FdA A slE linlog MFCCE AlAbE
7)1E9] MFCC9 A FYd™, 1 ZFE 71€9 linlog RASTASH frALSHY] of
o Ada 7Rt Fgol 2FH FH ALY F UL Aot 53| &34 G
JE Ve AR 5 JoE TFE F29 HF S v g4 &3 Ad F
=3 7t FE ok Fx BAY F Jg AL B A FF dF=Es
AEARZAA B ARZAE 437 Azt A2EH FFoA CMSE F &3l
WA, Fo¢ JGolA] RASTA ZEHE A &3t s wstg sy, =3 71 3
o] Ad FEH 7t FLE T EAsed T3 98-S 57 Wi B
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