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In speech signal processing, few methods have been established to
simultaneously perform multiple different tasks such as speaker recognition and emotion recognition.
In this research, we focused on the Boltzmann machine, which has the property of representing the

relationships between various factors with its high potential ability, and examined the
effectiveness of simultaneously realizing speaker recognition, emotion recognition, speaker
conversion, and emotion conversion with 1t. From the experimental results, 1t was found that speaker
recognition, emotion recognition, speaker conversion, and emotion conversion can be achieved using
only a Boltzmann machine. We also revealed that the Boltzmann machine that simultaneously represents
speakers and emotions outperformed the Boltzmann machine that represents either speakers or
emotions in recognition and voice conversion accuracy.



¥ X C—19,. F—19—1, Z—19 (i38)

1. WFZERRMELFI DO 5

TR ANTHFFE S LTV D IRBEE N THEED 7 — L L b, NEAFL, A 2T 0T
4 TWATET 2Ry FOBEBEAEEENTWAS. ADOIEAHME L, ARAREHEL TRy
N OFBEIZIE, FEEEFICE N DG ORI, FEHH OFRFREIN 23 R 2.
BREEFIIIZ o7 1 RITORERYT — X IR E 200, FEEE-ORGENE, b, FEi
BaxeEREGATND. TOEOEFETEHR MRS EFL, SFEFLLREIENEZHET
LHEFH, HBEENENOEFEEY T EFAK, Baha 2 HET i a ik, Az E
PN D ABEMED I w B 5 G, G2 HE T 2ERHR E2IICES. ZnEToE
FEEAEICR T DBEFEMIE ClE, TN OIS BIZBIT D ET ACTIER 4 125 T
HNDZENRENhoT-. L, SRk, aifeik, FEREE BM BT L0 b, R
HETHZETHVWDEFEREMT LA D120, TNENORER ENRIAD S, Fiz, B 3
OOEFVELERTHIO L, —OOTTLTER HMEEEITO LB, EATY - m - FH =
A MM AEFEHTEXHLE 0 AT v bRH 5.

AHFFETIX, BV~ U 0fi e AT fERFRBUCHE S X, FBE R L0538 o X MEEE B &
L, bt « BaFENE - BAEZRFCHEET 5 7 L — L T =27 2OV THETT 5.

2. WO EB

VR 28 oM 2 D43 B T, fER AR — 2 ORI &Rk AIgs & LT, Ry~ U ommn
FAnbNdZEnbd. Ry~ fita A M (mx v XF—%) MR CRIESN, &
TORBSHIEEZOET D20 T, 23X —BEA2BEUICERTHZ L TEEDO A%
KU TELIEFITART v VORI WEREER CH 5. L, REFEICET 205808
THH=a—F Ry NT—=Z N0 ER SN, RV DMIEEWRT vy v aEE- T
WAIZHLEDLTEEZEBEO TWDONRTIRTHS.

AHFGED H WL, BE EE 7235 7 a8k, ah e ream M ONEIE 8k 2 BB 25 2 L Th D03, R,
HEVHOFTHER SN TWRWRILY = AR OTREME « AEMEIZ DWW TEBRICHEET S
ZELARMIEEDOIHNTH D.

3. MRk

AWFFRIZFNCRDAA L HZ AT BIR2O0OH T X A7 bR SN,

(AA B RT) RV~ Al SRS -« SR DRRFET U 7

R EETX, INETEFEFICEENLIERE®R & GEBEROBRELTER LA LY
~ oA R T AR GRS L7 3R E O B2 BT 58l ; VO) FiEERE
LT, ZOETITIEHE R B ERMED DIFENREHE - S5 HRE2 DL, 2D ONEH
ZHMAICEEL CHIICEFICRET I ENTE S, ZOFF ML BHERDA A —T %K1 |k
WRT. RIFSETIE Z DT T /K LETTZ ICEIE TR O BRI Z BN 2 2 & TEF RO
FHHICa ha—LTELFEZHRHNTS (W1 T).

o=l + ®

/Kfial W

HHES FREE aEA

o=l o+ B+
EHEES FEER EEER AR
M1. ZNETOFE: -SFETT L (b)) &, KiFge

DFNEZ G DT TTIVOSEEA A— (F)

FNENOEEH R ET IV EZUTIORT. R2EIXINETCORE - FJEETT N Th HH0H
HIRAR LY <~ (ARBM) 2K L, K2 HIIANEOREBET L THLH~/LVTF KA AL G
RUHIRAR LY <~ > (MDARBM) 23 L TU 5. ARBM [ZEHEEMMETHDH AN T Ak
Thx b, 2MEORNESHh & OB (EmiEpimeE) 21750 CERIAL, VAGEE s Ick-
TEELEAOHEATHIA THIESIND. T72bbh, s OB % A TRILSESZETW
iaAmE L, R hICIEERO L) RAERROBERPENIND (2 2 CIRIBENEEAE
REBES). ZHUT LY, ANLTEANT T ARNT ADLHEINAEIERNSEL &, AJIEEE
CITE D BAEGEE s VT x 2HEHRET L Z L CHEELBRMNERIND.



AHFGECTHEZT 25 MDARBM TiE, ERCICINZ, RRITHIW &2 BITAE e 25178 B I &
S THIET D, ZAUTKY, hiXEEE - BIH IS LR WREE L 720, ANNALVT T A NT A
s eZ2E25Z L THHICHE - EEE2ELE GREEH, BIEEHR) 72520 T&5. &
WCAT AN F AT BIND s R0 e ZHEETIIERE R, BIERMRE 20, 38 « BIH IOHRAF
L22W h I B AR LR RE E D 2 b 1 DTN TEEOZ 27 NEHTE 5.

(a) f’ESRDARBM (b) 125 : MDARBM

K2. ZNETOETIN () EARMIETRETHET IV (F)

(7 H2 27 1) EHE - 5E - BEOEEZRIET LRV~ 001

AA B AT TIEEID, BAVEE h HEE - 58 1 TIRAF L2 WVIBERN e B R & L CHRRIE
WMERTZEEZMEL TWER, ALY~ U SHICBWTHREREARICE X256 FE
EHERE 1L & ORER B2 O EMEERT 5720, X 3127”77 Speech—chain & FEEN 5 EF 4
B at AR LT O NWTRET 5.

Brain Vocal muscles Sound wave

%[ B/ELANIL ]H FELANIL ]

3. Speech-chain DEFFARK 7 11 A

Speech—chain XM TEZ-SELRHTH-OOOFHATMALTHEEL, IR LEZEE2EH
THWCEEZMCEET S, LW il -&E - BEBLVLOER e AZRLIZET LT
b5, EFEVIVIEIMTEZ TV D EGEEHRTH Y PR S iRE R Z, T L VIXERRICHE
MENDIEFROEEE 5%, B L-YVTESOR E2 G- THEGE S L IMOB CTERIAE S
NHBRCRHAEND 7T THY, BHITERWBTENRREERT. RV~ ofhz v
TZOWBEERI L FEEET VEZK 4IZRT.

4. Speech-chain VC €5 /L

a, 1, diZZTNENEFEL L, SHELUL, SR L-VUCBT 2/ MEEZEL, BARMIZIX
TR, SRR, BNAEERT. MDA E OIS, BWEICBIT A REDH T -
WZZFFINCEVRRDEEZ, ZODOEREZEEA W), W@k, §EFE s EfA o
WATHIAL), Ala) ZHT 5 Z & CTEREERILEITEFEMA S 2 EZR L TWAD. RIS
RSB DEADERD ARBM L 0 & @O E RS 24 2 & 2 EBRmICER T 5.



(BT 2227 2) BMHARBAELERIT 28 LWERET LORE

4. WFFERR
LRI ARG T —~ Z E e R S A T

(AA B AT) RV~ A EES N - SEORBET Y 7

T, REET VO MDARBM IZOWT, BIEEMRO L% AT LA OERE R 2k ~5. %
BRICIZER, B0, By, BLADARIEEFR 25T, B4 504, 5110040, &iG#H 40 b
BRENOLHESNTER2RANT T ART A, 33 7L —LDF0 BIOANLT T ARNT LT —
D572 % 98 T H B EZ T T VOB, FHMERHCIT BN 2 44t 2 4 0 4 RIEE
FaRANT, BIEEHRLICEFEN EORE L RIMINDNE T4 OERE T o r— MEAT
FEELTH Dol ERTIETH D ARBM & T 28 & bl U7 f5 R 2 5 12”3, X5
WRT R, BLALUSNDOEIFGIZOWTITREET AN ERIDHER E oz, ZORRITRE
TFNANRIE I TR LGEEOLETKS b RIFHCER 5 Z & THUICBIEOL# 2125 =
EMTEENGLTELEEZLZD.

Response
Neutral Joy Anger Sadness
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