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New Data Extraction Method using the Difference in Speaker Aecognition
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ABSTRACT

This paper proposes the method to extract new feature vectors using the difference between the cepstrum for static
characteristics and delta cepstrum for dynamic characteristics in speaker recognition (SR). The difference vector (DU) which it
proposes from this paper is containing the static and the dynamic characteristics simultaneously at the intermediate characteristic
vector which uses the deference between the static and the dynamic characteristics and as the characteristic vector which is new
there is a possibility of doing. Compared to the conventional method, the proposed method can achieve new Ffeature vector
without increasing of new parameter, but only need the calculation process for the difference between the cepstrum and delta
cepstrum. Experimental results show that the proposed method has a good performance more than 2.03%, on average, compared

with conventional method in speaker identification (SI).

Keywords: Speaker Recognition, Linear Prediction Cepstral Coefficient, Difference Uector, Gaussian Mikture models, Expectation-

Marimization
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AfRtol o MAIZ (speech signal)ollt © ¢ Alu waf ofLj2t, I} fIfojo] £ E Sf AXIAE 2 FA|3 ofck. T} Tffolo] AYAF| A & Mo| o
MAIZE olg Btef L 19| @ Mofx] ofofi Hitio atAt o] 4| (speaker recognition)|2t2 SFERLI].

AL oMAlZ 2 EE FgRoR Birto] EAIMEE ZEZSHL HiMob o3 X2t o[ft. SAH Y= At EIL Ef3 7} A HE 2 (short-
term spectrum) ¥ A| Hf#o] LPCCllinear prediction cepstral coefficients)[21L 2 4] HfA B Eflo] &3 1% (all-poll filter) 2 EJ2 M 2 A{AI2 TF IFH B
Mol 2Ll AT oSSt a ojta ThsiTh G S e Mol Sfe HATYSE oL Mer ok ssor iy
(autocorrelation) Hf#]3F 2 8 At(covariance) B[t el ©|Ft. LP(Z 7 SHA| E AMF{L A *| E A(static characteristic)®t2 LHE SF7| =ig off A7}
MU E YL £ A E A (dynamic characteristic)S % SH QISHAl Fi=t 34 E 3 (delta cepstrum)Q A2 8ol AL o A SteIEF3]. 3 ALt

4 E 2 (cepstrum)3F F=t 3|4 £ =} (delta cepstrum)©l A E A3t £ A E Ajo T4} LHE SEI ofx|af, £ E A{Tfo] Xto|of Efsp Ay 2 Y

bR U gl
TEtM 8 kB ofiML A E 2 af et A € 20| Xt B (D) difference vector)Z ©I8 Ot A E Mt £ & E Mo] £ TR ofojof Af
SPAEE FOIOUT e p &AL o3 et e £ ool g § O NS TR Y £ 57 5140l 3
o2 ULHE 8k2 oo, Az o mEfA|E{Q £ p ofo] A@ sf 4 offt,
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k8o cto 3t o] 7 MEIofEt. 2 ApofML X A2| IARolel o|urx{ol E A|ulE{o] 55 Hpsoll chofM Asfstolct. 3 Afe & @ o
o Ftg clg e ME g & Aol FI%E £ 5 e AS{otelTt 2212 Ao ol u Afol Aefolef, 5 AolbiL 2 g g olofe

2. §AE AFAMel & A

gpatolAloliM tf1 Tt A BIE 2o o|g of E A[BE{E £ 2517 QISHML B{F o AAIS o AJARIF TojM §Eje 8f 223 te At g
SiM TA 9 E (endpoint detection)Q 4 SYSHOFS} SEEHLN]. 2 Aol XS 2 Sf § of I 2|4 (pre-emphasis)E 4 SSHE Hl, oIt 1%
I} L OE (high frequency formant)2F *Z Tt E BFE (low frequency formant)2| <1X (amplitude)Q HI4 SFHI o{7| I8} 2| (preprocess) 2t5{°IEt.
b4 E|OEI1A|A§ HH Xi)'(-" glxl'l 'ILg E"O$ :ro|g H 2| urL E1| oéurleo 2 !I—XrOJ-AJI AlA Euo"/qL A ﬂuE Ei L x ui/\gg ot 2|5
3 Afo] sfa £ ofg st Sf| 9|k ¢ (hamming window)tt SH-] QIE ¢ (hanning window)E At oto| 50% 2| (overlap)2 B I oo AfAIstc).
che ciHE Ha E o x24T QISHAM LPCC BfBe @ Sk o|ft[2].

o atxez Hatel HaEEo Ao ofsfe Z ol 2QISHM (MS(cepstral mean subtraction)2 AbE 52 [yl, =8} 1 Xa{d o 7

59170 9IoHM TH3 Al (weighting) S}AE M8 Ofo® M OjAlge kOl 4 °|FHIS] 123 YaEso olg st o ASk EXmEEL st

2
A E 3 (delta cepstrum), E{=tE{EF A E 3 (delta-dleta cepstrum) £ © ©|FH[31[6]. LPCCZ ¥ 5 7HAME E AHEL A~ E Mo T3
OlE ol HfeHM - E{=ter F{SteER A E 2o AITf BIE 3 ARSH(time-derivative approwimations)E £ Sf 2 Al el £ EAe YL E

O By 2Ot AE poIM eEd e ot ole ® steat el ot ArEd ez 3o 4 oetel
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ofg aafrer et k xteol Yaze ok )ot et sy Ao(k)el Hte g ol € g3 Aol £ el 3 o

UIE LHI Or] O'IAE xr% HuEiE Cr(ﬁ) 1'- 'Iéol LI-EI-L! ¢ O'IACL
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& ot
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u. Alef Hat

Alsie QIshM At B HIOIME EHSEQ] ALS|AL BFY oM 4 AlStele ™, St3 ol B AL 24 of4 2 (tent-dependent continuous-speech)d]
«g 3¢t ol moja L|ctE At SfofEt. 4 AlE] HO[S{L 1§ HHel AITFAE kAT ole s, 3 3 off MM 4 AlSteict. oif | 8] iAol
ME 5t diMo Stejo of Tfojs] A BEME| Hlo|& 4L 15 oItk 4 AlE| SIOIS{o| kAt ojgf4 L 200 By B LE/A TpTf 100 Bf°l

cf. @REA 4 AlE] A A colSfL 3,000 oIS AJE 2| 5 Eha (sampling frequency)k 11.025 kHzol2 ¥ M5 @ 16 bitelct. Hojs sfa g ol
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oM Atg Of SllolS|t Ao 2 57 10 ¥ HpA{St So|S{Z Atg 8o sl £ cfo[s{k ox|ot 5 of 5 W upA{S} cfols{Z Afg stoict,
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8t X =| (preprocessing) ML I 2[fH{A|A (pre-emphasis)2t ®H% QIE ¢ (hamming window)E At Steje ™, LPCCE E SHAM 125t

o7t AJofolt Mg E) g 4fel B oA el 10 AfE g o EeleE Tfreta EeAY s0% 332 g ohfet.
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MSold strtel € R| Tetole{z @ cf=|sh olshM GMM(Gaussian Misture models)g AMg otoja [71, GmMel Sta sietals 2 Ao
€M (Expectation -Maximization) °f2 2|Z o Af@ Spo{tH[g]. €M °f3 2[Z of |4 #of HfHo 272 5 AE A7SiM Az @ B E| i , 38
§ UlE ofs p(x|/€)2 p(x|A)g # Aot olct. =t ammed At €] statols ] el £ %L Vivector quantization)? oIg °f
SELLCION

8 L QoM Mops} sfujo] 9 ASIELL Yo 8fo|oh| IofM| 4 Sy} B Al9je BatolA|(SA : speaker recognition)efs) & OIME hp
U2 4 SfEI2 oL SFRHAM(SI : speaker identification)g g STC{Et[7]. EHAtAlM(SI)e NSfel olm| of2 o|L sfAte] 12 o2 Y Ef HpAs}
etxtz Apottf oItk of fsie Yol stAtel E Ao SlAE ekxtel E X[t WHA[AIHM xp & © ¢ AKE (lkelihood)Z T 8RLE o
Wit Holch. st Alsjel BEyz|o oIShML GMME Misture WA B 5 TAIABIA X of Hpw It Nofs} ups o] AL o W2 StL HjwoE
2 et

A S ML I I A TR L L A e T I R R R S 0
123 £ 9 oIM MopS} Aty sz (22| 2>9h ol ¥2 stofet. LS| W3t MopSH DUt AF € Mo Tt LPCCH £t of 235%7 SpafElojct.
1212 offsow cfEt YA E o CPEo® Atg SPRIL OLNISh DUet M Sje Y AofS} 8P 3t 3Li%el ML Atolz 8 ojTt. of Alsje
gt el Sl IR WS E T SAE ke WS SUMME Mg R (Y £ 5 5 LRl O elfg e o
oL wofs} upuol 7 85| £ A mp2ralef DYt SRHAM (SON @ 4 SteR. g of 4 ofch.
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(18] 3>¢ ol 1| A Cfet Y2 E 3o g of 2y Ate] o[stsio] E Aol 3 Ao] LPCC/Delta®ll MIo}S} At8 H={o] DUZ LPCCe Delta
ol T} % o}s} DU/LPCC, DU/DeltaZ ¥12 Skofet. (12| 3>l A8y H3t Hots} DU/LPCCt DU/Deltal 717 o LPCC/Deltak £t 0.5%2t 1.93%7t
R SR e R B S VRS G Sl R CRU R T I ' A L S R W
§8 Mg SPUNAE LHE CPHSE oY DV E SRl 3T AAPIg MR ORD SLRISE ALME ARl £ gl TR Tl § e
£ ~ol Deltagh HofoIL ol HQ T AL 2 SEAPAIAL Y3t THmglEt.
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22| 3. 8fxa[E{off o[utx{o] Bp| (LPCC/Deka) 2t oo} Hf (DU/LPCC, DU/Dekta)2l AL &2

Staafe 2 4 ofe} Alsfe LPCCol I Atef 2 At cfEt WA E 3o g o 36 Aol ofukx{o] £ A[MElel I Ao LPCC/Delta/Deltact Fio}S}
DUI=kel DU/LPCC/Delta, DUI/DU2/Delta, 2 2|2 DUI/DU2/LPCCE HI SEO{EF. 47 A DIt DU2E DUl EHSE | *koF 2 *kE LREFLfek. AL, 3t
<38 uyek ol Hopst ufe ol DU/LPCC/Delta, DUI/DU2/Delta, 3 22 DUI/ DU2/LPCCE 77 1.91%, 2.7%, 22|12 2.93%2 H1 7 3 L9
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Bk BoIML  2ERtAlY (speaker verification)liAl A7 E Af(static characteristic)2 “HE 82 o|L 3|4 E 2 (cepstrum)f £ 3 E A
(dynamic characteristic)Q ¥ 3L EfEt 3 E 3 (delta-cepstrum) Tpo| AtZ ©|2 8 AHE @ EA| HfO|EE 2 ZOtL mimo  Fo}stol
o, HaE=at et Haezje Aol oot £ Aol ooz P LHESHL EABIEZ M ghAtolalofM L= Atg E|olg g IpF{o]
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