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The Speech Recognition Front-End Robustness: Review
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Abstract Along with the miniaturization of the handy devices and some uses limitations in some especial places, it is
very exigent to use speech recognition technology as man-machine interface—the most natural communication style,
The speech recognition system based on HMM has got rapid progress in lab circumstance after few decades develop-
ment, The most severe obstacle of the technology way to application lies in the front-end robustness problems. In this
paper, detailed analysis has been done about the speech recognition front-end robustness problems and the main means
used in resolving such problems, Some discuss and expectations of the speech recognition front-end robustness technol-
ogies have been made in the end.
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 H 80 4% {iF A {8 3% % fiE (Cepstrum) , PLP ( Perceptual
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BRI R B E S S , MR E R T UL PLP 5
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B EiEE R TRE L 2REZ £, HERBER K F Rk
FRBAEM MAE,
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3.2.1 HipAbiog b
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SPLICE FEABRERFR(3) . (4), TER N H R B
g T T 5, X5 TR v RN R 7 B A A B
U— R RRAR LT, BN EARATEXNRAESITRE,
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3.2.4 Missing Feature Approach

XAFEETIT AR AR RERERLERTBIE
B BB B RSN LA B S T . SEBLE T B R
WAHIE SRS HIETT R GO RIS, RISTEH 2 #
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PMC 758 (Parallel Model Combination) , {&ift FHiE
MEFERZRERH M, NTE S ERHSBEFRIEF
A, XA ERE, FHET BRI & H—
BER, MEC AT HEFT MR FERISENEMS R E
R TEER X B RERINTENR S, fER R EE
AXFMERSHOEEREME B HRIETHERSH, N
MADSRAHRIETERN, PMC MR SET THESE
RN RL R JFRAT ), SRR MR PR R T I AL AR
BRI, FE SRR R AT, RITAFER
B IREERE (TR EHTEMR LT, PMC
Bk R Y MR TR R i, I MR R RS S,
WRMEZENESERK, FEXMITEAEEERT L0 .2
BB SRR .

Vector Taylor Series, H(3)Ffi(4) R EFE— K Taylor &
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J7 ¥ ) B TE A 43 AR L A R B BL T — B VTS 7
HAHEREAR L PMC TP 47

3.3.3 HMM a# 4

3.3.3.1 BRBHTHR

EARR . ARERSH, 5 RIS IR H
FIARIG B /)N,

MLLR (Maximum Likelihood Linear Regression)M#,
HMM #5855 5 0 2 502 1B & 5 0 60 259 08 fJF 2,
MLLR ) 548 R0 38 i — 41 2% 1 101 5 78 8 o O % 2 4 F0 O
EHTAL BE A ENREENYUAERSE L. BTER
EB BB ATER /B BRI AT LAl ok, B eEA
B EHYOE BEN. MLLR BT ZMH5EE—1
FHIUE AR E S IR IA BIIA AP, —BRE,
MLLR A& 5 H 3 B E b MAP R, T B 7 %t & 806t
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BAE®RMT MAP (Maximum A Posteriord) ™, &
—~ B BT R RE AR D BE R P B B, B o E R R
WA HER R ERERE. M THABOINERE, MAP 7E4
RIERBROHED T AERASH. R, EXFHER
T BRESEALSRE KL, BRIEX | ¥R IRAE T &
 JIHEHE

MAP H3LT[LAER/E ML 8455 f R R AR B — A AL
Py, BT R AR MU G2 R B 8. MAP
B 7 T SEhr e — M LB B M g e R AR, WA R A
FEENBEPERND MRS R A S RE, YOaEN
BEAE® 87, MAP fliit4 35 % #38 ML fh31, B ket 5%
BHRE B 2 2R/ T .

3.3.4 HMM ¥ A&

3.3.4.1 & N i M 4 (DBN)

Zh7s T H- 17 P 48 ( Dynamic Bayesian Network) /2% BN
R AR R B EEX. HMM ({2 DBN K
—A¥4, DBN BE85 .

ek, ERVERKCREL R EMERCPDK
B, L RIE,

RN, MV TEEMNEGDEE.

H-Fik. BREBBSM 5 THT b, BA G MEM
HHEAERE.

PR, BREWE T R.

HETF HMM RiRGI RS, — B LT 0GR
Borst BT SRR, FET DBN WAZK YT, /TR
{8 A BT SOMDGEE R B 520 | F 30 G DBN,

XM TEAERTEXNEWMEH, ©EEFIRIP
BB FA B B AR R HE S AR e B T R BB, I BT M 3
e A R TERE.

3.3.4.2 HEF4 HMM

# F 1k HMM(Factorial HMM, FHMM) & DBN #] -~
Fei, th 2 ARE HMM B3 R . HMM K aTREIERKE S
RIBTE— TR RSP, GRS AT BT X000 .
REHMRE T HMM K880 . Lk T R 30 Hte
Bt By 05 B, — 1 HMM FBEA 2R &, 1R 4E HMM
H A BRI, WA 30 AR BRIAT, KoKW
TREWER. IHIFHSAARESLEWY HMM Bk
FHMM., FHMM W8l A B . — 2 E R A sh i #R
2528 A LA R S B8 P 00 25 6 R 5 R o R o O o
TG AEREA SRR, 54 RSE T LIt 2 H
RBIBEHFRIE,

3.3.4.3 HMMiE#H#A

HEM(HMM Error ModeD# 2 Mt : — M RAVR BB &
WREFH 5B AR IR -G R (Gaussian mixturemod-
el, GMM) . 8- Fk WL B8 MRFAE 25 a1 5% e B — 113
— Ak iy=s 6], o 9 % 2 1l 57 R 4 4 (independent and i-
dentical distribution, iid) &Y. X~ Rk R BN —1E 6
“UBELT I 5 — A3 IR, BT RABEAR O R I B A" (Filter mod-
eD. B AMMEMA—tbzE R, BAEEMNRERE"H
I, Bl #k o “ R 28 ” (Residual model), #rdE HMM £
HEM —M§8). ¥4 HEM F5k 8 — A E R4t
HEM % [FEF—fid HMM, X ERRL, ¥ ZHE
S RMMEN 0. FER 1 K44 N, D, il HEM &
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HMM & RIEHERE TEH GMM R T I3 — kS B R
EHE.

3.4 W3R Microphone Array)

SHE & F Hands Free S8 T 115 & R ANE T RN S
114, 8% TR RS 7k — 3% 8 A B AR k.
RN T RABMS , £ 3T RS 2 HE S ERE T B
—RBRIER.

T EAEEEE S (FRAE R LT, EEE R
SERIFIPEFIR steering 18| —E MR,

ERREF B TRA TS EERYE, ERERANZERNS
FEHA —BEERNREHARARRE., KEZRHIE
BT HERRERNARE, LS —Be Rt k4 6EA
W frtk. BEZRARIERE EERT ImEH iR
BHEEREE, XM T ERNERIA.

FiEHSHUEI R RSN EANRER B
AUALZERE P B B W A R 4 2 B R RRIE R
B GEE MR MR RE AR XU . AR B A MIEN
BARNWAEABIFHREBNE. LIBEERE K CMN J
#. CMN BRI 3 I50H , 875 B0t K bR B fFE R A
RfEm ., CMN Xt E wA —ERBR, XRE N 7EE
R b ks 20t — e BB LUE R R A B . Wi H
X ME R, CMN — B A& FEORBIRM TR, X
IR AN MLLR, EHENBIER T RN &ET,
REA S b 4 g X 7 R MR TR A R

KBS B EEF RN RNEESR & BRBE &
#, Wi — g RE A T HRMAREEIE, LIETHERPH
W T3 B A 2 R R AR S S AR S R A A B B A i B
RIAETHE BT LB TR RB 32 2 MR A5 A A TR B IO I
AR AME R A PMC 5 8 B S AR RR 7T LIV 4 18
BlE, X WESREA (SR F L LIRBK ., ATREE
SHHEEEANTENEGFREEEEGEHN., IEEER
PP FEBERR TR CMN fl MLLR, B E—E R
FAEBRA . 7E CMN b, IR RATX &AW 00 A4 18] 1%
H. AWM GAREBE, TREFBRMAHYELR M,
HMPBRNMABNEA. MLLR WERBENEERART
REHER T4 FBORM RN TRE.

HATE K s A tEE RS A ki R T8
RS ok AR R AR O, X FAE PR R M AE . dEF
BRERENHAREEANEENTRERAES. X THRED
KRS M AN L T B BB ARRIE % f1 PMC
%, B TR PRI FRR S ARG EE AR, Bl Bk
BT HETERE MR, X F HMM JEN %, B
EMTUAESEBREIRN T ARGELRNWAEN, BHTE
WY B 38 R AR IR BR 6 R — W IR B RAE R B 3B
JiiAR , PSR, B S N3 BR R AR A S A 3R A MR A , T 2o
TALBRMEF AR BIRIF MR, BRI —SHREEF
BEFAHETERAEOEW, LingrtgEbit. c2—
FPERER RS AL IO BIRY B I8 N B, (B MR A (e et , &
i TR BRI A1 TR R I . LA A A T vt
i R AR BRI B, T A R A dE PR A R P
FARASBREA, HahENM4TFSE BEIG A EHRET
Ml MEERANBR TE. ERXEFBRFAZRE
AR, AR A Mo b B RS AR (HE A EH TR
FEAEERM T EMTEZEMA,
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&L, AR e Rt RER -+ E R EE, A E—1
HEBNTETRRMABMEN ., ERiTHAEBRETR
FRGE, RAMRTERNAISE S URBERIIMEXELR
HYAARXE SLREETENEA.
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