RILNFTTIETREKRFE 2025 FES AT LERHEFEERE
JIN—THREE

Future University Hakodate 2025 Systems Information Science Practice

Group Report

702z +&EFS / Project No.
7

4= D2 A ok
Dynamics Insights: #E# <% — > DfiEhH

Project Name
Dynamics Insights: Unveiling Complex Patterns

J IV —7% / Group Name
EIE / Sound group

702 xY k) —4— / Project Leader
HAREEK / Keita Shiraki

JIWN—TFV—4—/ Group Leader
AREREH / Yuuki Hattori

JI—TFRA>)N\— / Group Member
AREREEM / Yuuki Hattori
IRHMEBR / Haruya Sakai

8EHE / Advisor
HiRERE / Yuzuru Kato F/KHBEEA / Natsuhiko Yosinaga ZE)I[FI1C. / Tomoki Kurikawa
75 Y =) 7HR7 / Volodymyr Riabov V¥ 7 — XX 7> / Damian Rivers

g =)
2026 £ 1 A 21 H
Date of Submission
January 21,2026






=

BROEREDRRHICEET 2RNICBVWTIE, BEFE OB EWD BRI RZ2 Z P2V, 2D LS
X, AV T4 VRFECPRERE FCRICHEELTBY , MBRaIa=r—ya VEGHITE
YRoTWA. 2T 2EMBRRFED—>2 ¥ L THRDEELZE T 5N 30, TR E
B3 27-012F, $3KEEOEHNRHREEUNCIEZ Gl TE2 Z e NEETH 5.

K77 bTlX, FRREEFICBI28EERNE, BEXO /4 APFET 2RE NCBU %58
FRIEICH DA EFESIr O EERMELZE L, Zh o 2B E 712 ) X212 X h 0
352 T, i BREFEOEMMEZ M L 7. RIS 120 LT VAE Z W BERBL O
B2ATW, /4 AR R TIESVM Z W TEEE T Z 1T - 72, 7911i2id JVSCorpus ZfEH L7z, 2D
FER FIRPREE S ICB VT, BEGEE O S REEEN OB ORBETRERNRETH D, / 4 R
B RCR7TEREOREMRETH o 72, Z ORI, FIRDBHIMNCHENT 2R L TERITH 5.

F—7— R BEE, BE S, KRy AT

(% CH: IREE)



Abstract

In situations where multiple speech signals are present simultaneously, speech perception often be-
comes difficult. This problem is particularly pronounced in online conversations and noisy envi-
ronments, where overlapping speech interferes with smooth communication. One effective approach
to addressing this issue is source separation; however, achieving reliable source separation requires
accurately capturing and distinguishing the acoustic characteristics of each speaker. In this project,
we investigated speaker identification in simultaneous speech as well as speaker identification under
noisy conditions. Acoustic features were extracted from speech signals and classified using machine
learning algorithms to evaluate the effectiveness of speaker identification methods. For simultaneous
speech, a Variational Autoencoder (VAE) was employed to learn latent representations of speakers,
while a Support Vector Machine (SVM) was used for speaker classification in noisy environments.
The JVSCorpus dataset was used for the analysis. As a result, we confirmed that, in simultaneous
speech scenarios, speakers could be identified from multiple candidates with an accuracy of approx-
imately 90%.In noisy environments, a certain level of speaker identification performance was also
achieved. These results indicate that the proposed approach is effective as a preliminary step toward
source separation and has the potential to contribute to the development of robust speech processing
techniques in complex acoustic environments.
Keywords: Machine learning, Voice Signal Processing, time series analysis
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1.1 B=

HEAIFICBWT, ZAMOEFE 2 BRI V. NEORIETIE, BiE& A IV /P ERL L
FhRN. TR, D RTEREDHERENENR X — > T A F U e BRICEEL TWEHTH S (1.
— 1T, 2D XS RIESIENTD 2 D A HTE R WERE T, BiGX A IV 7OER ) BMEINT 3
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SiaEROHIR XN T-DFFEXA I VDR ERDRL T ERE LTES OB EE ) HRE I 5
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WHEIZ 72 250D D 5. Z ORTED—RI R RIRTFEE U THERSEENZE TN 5. L L, ST HE
ZNRANAT S 72D, F T KEEDOEH IR Z EYNCHIB T 208X H 5. A7 a7 M3,
CORICERT 5.
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ETHL. ZOMERERT 270, AR TR EFESr o FENREEZMEL, 2h oz ATt
T AR 7 LT XL K 2 R U TRHIlis .

AK7ay 27 b2BUTHIRESALMRE LT HELR LTI D ERPEEID I WIRELIZB W
TH, HHE T2 EFAES 2 MBI AIRELTTOFRRIC DR 2 ST o s, 2L, HFRTHEZ 1
L5 2 RNZESUHETEICE T 2ERESMERMOm LI FET2eEX100%.
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1.3 FciTHA3E

JeATHIZE e LT, BIEEE O EF DR e RS TR D ICEDE, BE o & H OHH o HHEEH
DEHE DA 3 550 SpeakerBeam 233 5 [4]. SpeakerBeam ¥ X, #%5 S - HWFHE O & H
o ZDOROREERMH T 2HEER M =2 —5 vy b T —2 (NN) &, it U2 R4 E %
AT LTRESE R 6 HINGEE O A 23 2 HEEE I NN, © 2 D0 NN 12 X o THER
INTWVW53B.
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NETREL 7Y ZIZHEEHR TV B 2R L TV A HRIZFEH L TIB L ETH b, EuniliHiMRE
PERLTVWD Z DR TE 3.
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SRR
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2.2 VAE

VAE (Variational Autoencoder) IIHERMERET L O—FTHD, T>a—X, BIEEED»S
AR, BXUOTa—XICLoTHERENE. BEZEBIZAT T — X ORE W2 R0 2 KX
TLCRHLTEY, BELZBERET 2 2 TF— X OERCHEDAIEEL 72 5. VAE (Variational
Autoencoder) &, BELE » #E A LMERNERETNVTH 5. BHIZE 2 1TNT 2 BHETEIX
KA TRINS .

p(x) = / p(z | 2)p(z) dz

UL, ZOEDEBISHIANCKD 2 Z L BNEECTH 270, HOFERIM p(2 | 2) % q4(2 | z)
L DI .
VAE Ti&, ML logp(r) D R TH % ELBO(Evidence Lower Bound) % #A(LT 5 :

logp(x) = Eq, (z10) [log po(x | 2)] — Dk (46(2 | #) || p(2))
T,
o qs(z | 2): Tva—& GEUE®LRDM)
o pp(x | z) Ta—x (FEnTH)
o p(z)  HHGHT GERIZHEERS)

o Dyi(+]])) © Kullback-Leibler X4 N—3 = Y AFEER 2 1%, NI X=2{LbY v 7i2&D
RDES1RIND
z=p+o0e, e~N(0,I)
BREABE LTREH W
L = - Eg el [log po(x | 2)] + Dkr (052 | 2) | p(2))
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2.3 SVM(HR—kRITE—TIV)

SVM ¥ 1%, 2N D% 2 5 A OBl BT 2 Rzl Fiiz Ro 3 2 8 TF — X 2 M
T2, BH DR T AL THS. 75 R KT 2 EROBTHEAROH S 720, SO
B E T ORUNERE (v — > Y) ERALT S LT, 7ATY AARS 5 RHOBERRES A%

HOWFaZenTEs. 2HE LT =X L TRIFICRIL L, IEMER D TRIZITS Z &
ZAAEIC T 5.
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4.1 [EIRFREFEH S DEERE

WRETAHFEHIZL0LL L2 NORIKRGEEEICETNIGEEDRERITo /2. RIRFRESEHI,
BMGEESE ORI AR LTER T3 2 TAER LY. OB RIS 2, 2 R ok E
B L ORRIETEMELRE B D A% FlWT=2 VAE 23T L7z, BRI AR FILOEF ORI & LPC
DORFEEETH 5.

FEEBFE T, BHEEEOE R O O NTRE%E VAEICA S L, IBEZERNC BT 2B EE %
IS L7 X5 VAE OBEZEM > S > ) O FENZBELREH T, aP A7 4v 7 AT
T K BEEE R 2 E LTz,

HEEBRE T, FRRGEE A D S8 O N EZ FEE A VAE ICA I U, WSS 2B HEL % &
HLUZ BOoNREBEER, Hor D E L-uP AT 4y ZHIFET VAT S Z & T, [FFF
AT ERICEENEEONEB X RERIT- 1=

4.2 JAAREFICHITEEEETE

I AXDPFET DEENICBI 2 EEOFE ML S 270, ER ICREEEMA-HEEE S
ZXREL, 10 N\OHT1I NOHGEEERET datd 7 EZT o7 DRI SVM 2V, /A4
AR T 254 FICBT 2 ERRBOFE B X OFAIRE S 2 MGE L 7.

FifE e LT, XILARY P OMNEORHEEEE X X MFCC (Mel-Frequency Cepstral Coeffi-
cients) ZHW. THALORMEZEZ AL LT SVM 228 L, /A4 XBRE NICBWTERIERD
CORELZELTHYE - X023 L7z,

(K CH: YFF AL
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5.1 [ERFEFBEEDL S DREERE

Figure 3 1X,10 ZDFEE D HEED 2 BHFRRFICHGE LG8 B 2ERERELZ R LD
DTH 5. WllB L CHEENI Z N 2 NFARREZTo B 2R L, BB T ROMERX, Y% E X7
WA B EEE DHOBE LR L TV B RRHED X OB LREEEEZ Hn 7 1icBn
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5.2 JAXRETICEITZEENETE

Figure 413 10 A\OHT 1 NORFEEZRE T 25658 0 HOMRZEFITI TR LD TH 5. R
BT &%, 2T T A OWEER G 2R D Z ¥ T, ERIDITRAFRIRICZ > TV B < ADIEL L
PEINTOT, MO RFE > THEIN TV . FFEMREIZEREETH S.
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6.1 [ERFEFEEHL O DREERE

FIRE SRR T A DS OHFRE OB e L TEHRTE 3 L WOIREICE S X LR HES
X CHMETEMEAL B D A% FWT= VAE 2#EH L7z, CORFHNC LD BHGEEEEFE DA% HWTEY
L= BWT D, FRREEEIEE 2L ORFMEOREME L TERHEXNS Z L ARG X
N5, KB, BMEEE SR S8 LBAEEMEZHVCT 2 NORRREEFICEEN 258527
FEN[RETH 5 Z E PHER X N7z, T ORERIXFARFRGEE A I LT H HHEEE EH & oXtsERE
Ro2REDARETH 2 Z L BRLTWS., — T, AR LREHEES X CIEHELEB D A%
FAWTWA 7D, EFLORRIDBHIBINZ L WO HEND 5. FOME, FHEEBHEML 7235
EREEBOEEZEN NI WG AT, R ETiE 2+ o c &3, DEMRENE R T 5.
X523 N EDORIRESEF 2 MNR e LG E I 0 EEENME R L2 2 2id, AT EOFEE I
K3 zeEZONS. Tz, UL REECTEELREEE W56, IE O EM» HEB XN 5
FREEIIIMEEZ IS . ZOMEE, BMEEE EH D SR XN IBEZEM & O IRERHH, [FIRFFH
EATOEE R EMICRIET 2 2B TERD - 7.

FIREFGEED 2 NTHIUE, FFEREEDLE W Lo, ATEITEFRS R Y OFER LT — X 2 LT
EHTE 2A]REDH 5.
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6.2 JAXARBTFICEITIEENTE

speaker1,9 IZMDFEHE ¥ K36 D 12 < < MFCC THREDSIARE ST X T THRED R W, L
7» U speaker6,7 \JREHDZ < EREDE WD A2 oz, 2O Z o, AFEITFHFEEE D
iz H5RERZIONTVWE D DD, ilE MO DHEEREICIXER LD 2 2 \WR 5.

SR, FEEOINRPIEREDO TR, KO RENZROETNDEAN, 77— XDILRZ E%21TH Z
T, AEE MO R LSRRI B 6 E X 5.
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