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Investigation into Improved Capabilities of Voice recognition/Voice
response Systems in a Motorcycle Operating Environment
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Abstract

As an interface for the operation of information tools while a bike is being ridden we
are aiming to implement a voice recognition that is robust even in the noisy environment
when running at about 100km/h. We planned to create acoustic models,which matches
the high-speed operating environment, and the results of analyzing the sound recorded
in this environment showed the noise was predominantly wind noise, which we believe
can be simulated in a wind tunnel. At present we have built acoustic models constructed
from sound data recorded in a wind tunnel and are performing voice recognition on it,
obtaining better recognition results than off-the-shelf software in both the wind tunnel
and when actually running at high-speed. We are proposing a music retrieval system as a
motorbike information tool, based on this voice recognition equipment. We are investigating
the demand for this system and its practical usability, including measuring the ratio of
successfully completing tasks. The task still remains to further improve the performance of

voice recognition and the need to create a music selection system that is specialized for bike use.

3=

INA T EITHDOIEHRY — IV BIET 542 2 —T 2— AL LT, 100km/hf2 D &3 TETL
FEEOMEERE FTOE RS A2 R T 5L Z2HIELTWS, T, md ETTBis
K F LIS EET NV ZHRELTHIST 5L THE M. MEREICINER LIS 2 LTS
R.COGEOMERBYIDED LN TH> T MFATI I 2L —FTEHIEDH|RTE R
BXIC, B BB CUNER LT G R T — X CHR LI G B E T )V 2> Tl 21T o728 T A, i
FOEATEREL, B EREE L & TGRARY 7 F KD @0l R 2 (5 TENTE TV S . CDH
P ik 2 1B SRS N T DRI — IV E U TR S AT L2 R B LTz "R AT ZE R L
VORKBEZDT.COVATLO=— X  FEHAMZRAH LTV, — T EHREDE5%%
PERET v T NA T FICRHE LIS R R S AT LOMED AR DB G ELFEE L T > T2,

YAMAHA MOTOR TECHNICAL REVIEW
1




L IO ETRET COBERE, BEAEYRT LOWEEER HBT 2R

et

25, Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment
i i 3L
-~ —

BIE, AA—FCIicR&EE N2 X5 HE) (1) OTEHRIEDDETELEH L TOBDITLER 31
(i) OTEERILIZENTOBIRIATH %, A 7 DIEHRIL DB R THNT >V r— b 2 FE L7z & T A,
BREDZODIT TR A BLANATHDOFET =23V AT L GEITHOBERERE. 2322
F—ary—)VEEICHK, HE0IE, Z— AR B SR DESN TS, TS — V&2 ETT
BB B8 Y75 A 2V 2 —T 2= AR ENA T DIEHRIEDEN T EEHDO—DTHEL D
NBH. TUciE HEEHLL FICT7 A X TV = NI ZAT)—=DA Y BZ—=T 2= ADRETH 5. TDF
BRELTEHARMZEZABCLRBARTHZN, I NI TRRATIPNKUCESESNH LD I
T LIeh > COETRFOMEE BT BB L B UL BHFEOE AR 7 P TIREIAISTEARN T
TR A ZEFTIE FFIC 100km/hFE D i TRETT LI L EOMESFEREE M 22— v he LT,
Z OEREE O S ik 2 T 5 e 2 HIE U £ O T TV r—2a e LTI
DTV —h TCEZ— ARSI BT TOEREHENTES X575V T b BERER T AT L2 fe
RU N U TG a2 S LT 7 TV — o a Ve g T 2 MEt Lic, LR ICH T 9 %,

yzETE
RRITIS 575 kI, 20> FR— 2D g e
BMTH B, MO AT LI 55k 2 H] v
D557y RTINS (A kol T el —{Eman|—{as | — ux
SR LD, WG XN T BTl b H5),
B I 5 E AR O F 23
T—XINT BT Ta—FL U T RO, M

EAED T35 M R RO T (R D O N
Wit BBV IREREOHE - FEE NS D FT LR EMXSHITEEN TV S D AR TIIMEE R

Bilc<wFUlz. DED, 100km/hD/ A ZETIROMESEREIIC <y F LI BET VRSB L
T RROEHRMEROMN L2 HiF U, CTTOHEET VLR ANESNIE S (DB BNEAL
BR(ERSHEWLD) THEID ZREDTHEE5%. VDR B O ZET IVELIe T —2—
ADTE T KRDIEGET — R 8T — 2L UTHISREN S,

YAMAHA MOTOR TECHNICAL REVIEW
2




NAYETRET COEERE SENES T LOMEER LT B35

Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment

BEICESERERE see—

BEETTIVEMETHIE. R HETIRRBICB T~ AS OB T REDH LS50
TeFREEED AR T NHIBE T i 7%, 9 b b S EHTE T &2 A TIE/ A7 T100km/hD Ef 772
LD 5, FRtDSM0E T —2 2L a5 HEMICIEE S TR ARV, ETAD NI
AV TR A V723555 (B2) L, FEIT100km/h TESTLIzE ZITHERE BRSNS R 2 o 5 L.
HEE L UTIIEYID S D SR TCL B R aakic e > T DOMEF I XIZ E A LB L TRV KO ICHERIE
Niz. 2T AR T, JBIH T30m/s (108km/h) DX JEZT T, FLIYIC 100km/hEfTEREZ D
HUT. 2O FTHEAINERE T 72, S BRI OBERE 1 BIEEEH 105 N FHEENEE. 22 E T —2E LT
ATREHE NGV A 102y F DS BV NA 1y k(219 D) &, 58ikT A M D 15D HEE (3]
3O)TH%.

B2 NILXAY FRICEEESNfc<T1 7

Evggﬁigﬁ R
41 BFTEETIVOIEE

W 105 N 7T0 N DR T — 2% VT BT TV EREET 5, BERIZHTKY 0a< Y RiC
AECTHEHE LU,

4.2 RRT—2DEH
A1 CEEETIVORRI DA 57235 N DO HLEERGET — 2%, Fid BT )V 2> TRk
U7z BB,

B IV VLA Fvob 1 BE AEV-ZM4VIV 28
Vvy—7 FH W EFERME <EAR1> <EAB2> <@AA%3>

YAMAHA MOTOR TECHNICAL REVIEW
3




N IEFTRETTOERR#E EENEEY AT LOMEER LITR T 1%

ﬁ m By i Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment
nil

O 1 ST, FEFH D HGERUI 1000 HEETH %, M CHGHEFERET — 2%, BLllUH & alike U TR IA<E
MUTOBALOEFERERY T P CERRMRS BTz D T BBICH DY TRT,

100
90 -
80
70
60 -
50
40 -
30
20
10
0

88.1

o (%]

St A%t

3 EURICH T B EERE

43 REFTT—R2DRH
[ —DEEET N2> T FHEIT100km/h CEFTLIcE ICHFE LIc B T — 2 2 idik S B 72, 7
B (WH) & — N T, BG4 20 HEEDS 5,

B vt BE

DIHGFEDOFHTHZ M, FEEZFETCED (100035 2> 7o B THRHIIZIFME)E, # /) 100km/hic 7>
1TeDZ2 R U TR L TE Do To, BACERRAE 2 R d s

E L Att

4 100km/h ZFETICHF B EHEFRHE

YAMAHA MOTOR TECHNICAL REVIEW
4




NMIETRIE T COE B BERMEY AT LOMEER ISR 515

ﬁ m i Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment
nil

44 R

B33 ik AR 7 R m0iliERz LIF Twa e b BB CIER LIz E A 2>
THBET NV ZHRT ZILICED. ZOMRZ M L TERILZML TV X B4z H 5L, 15
A N REGREDENE DD, FEEROEITHRIOFGKTE, il D& FHRgRY 7 XD BRSNSV
s EREZ R L THR D, T DR S B3I, M TRV EI T IREZ2ES e MR Y THBHILH
D% EHIC, TNHR AR THIRL TOVAEE FICB 0T HIREN T2 HHREY 7 Tl R
AINTHN—LENTRNWTLEZHRL TV S,

- N RERWEET 7V rmitaee———
51 ZEHRERVATL

INATDTEHRACICEE T 57 U — M EREB O — AW H -T2z A TS RN GO RT T
Vi —av e UTERIMRER S AT LZ2TEK Uiz, 2hUd, H5 0 CDIE> TR W 228l 7 — 2 X—Z

BEEET=With7Z, th$a, HBWVIE, 7 —T o Az 3R Rk 5 22K 0EI - fETE28DTHS
GEIhHI: B5) BN AT L&, S5 A ek Julius® 2 i 72 4h B RED R LIV AT LT
BB FEFENIH—HOMURRA L ZDOF T REZAIV T ZHRTBERZET AT LY
Itz

Y7 LORE 1-Y—oRE

AAHEF 2 /N T7IEVAH?

“WOERRIZB”

WWARRLZSE 7 IAYATAA?

IlLi L\"

WWBRRIZS FBEYI R

5 BEMEEICEK BEMDA

5.2 ELRICHSIFBTAE

JEFENC T, BT ZEHIRR S AT LD T AN 2101z, B R measah Julius) IZBW T, JuliusfH g DAY
DHIVOEEET N4 TIER L2 100km/WETTHIEEE T IVICEB LTz, 7T — 2 N—AUd, i1
4504h, 7—7 ¢ ARCFIB00N (F)V—7) T, TOh SEEE T2 &35 5 Tidkith 3% B v
OV RCEINT 217472 2 A7 USRI, TEZ T2 O ET 2" 2 e 2 2 A DZERR . Bl a7z
LERBATDARIZER LT B NADDRATOH T, FUGEFRIYY R 7 —7 4 ARG E) 230
DL ERGRER LT 50 ISR E o O D B TR R RV DAGER & T %, <BEX Tz IR EAEE
N>/ <BEE T o Tzl (A7) B> X 100 (% ] 2 2 A 73ERHRE UTGHL., HSZ280% L & Uz,

YAMAHA MOTOR TECHNICAL REVIEW
5




NAYETRET COEERE BENESRT LOMEER LI 215

Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment

BI6ICHiRZ T

100 [
90
80 [
70
60 [
50
40
30 ¢
20
10

2R ERE[%]

WERE WRRE2 WERE3 WRE4 WERES WRE6 WRE7 TH

6 EURICHITBEMRTB AT L I ZRAVERNE

53 EEIFTTAF

IR AT LOFGEITTORIEN L E DT
W72 9 %728 Hithithz 0 E WS HIS AT Lz
7 AR U7z, Grand Majesty400%{#i\ >, 5 ik
FREDO NI —% 525U A2 72 BTDELSIC,
KT L—F FICEE Uiz, 8T 7V, Julius
AV FNVDEDZEH Ul 45 TR E 10N
WU R AT RERR D -E90.7 % . (Wi HLAL
T)wIK75.0% TH o7z,

7 SEEEBNUA—BERLREY Y

54 #R
JEH, FETEREL, EB 50T AR TR AT RO HIRE IZFAET S0, L LTI HED
80%EIENT BTN TE. HAREDRRIZHT2I b NS, 5% TDESIERXATERFED
(RN HERE DRDIE LT DWHEL 755, J8IH KO & TifEHET T D7 D RN Z A7 E RN R
A, SHUSTEHES T TIRRYI0 B OB DI MEEIC V) —VRBIGEW e 2 b, 2hid,
ANVTIERR LTz 2R E 7 VA, 100km/hilEf TEREE FCIIMDE AR FEET VLD E RV IEREZ RTED
D, [7)—VEREFTOJuliust ) P H)IEFEETIVOMRE E TIREL TOAENTEEELL TV S, £z, F]
MLzt BB E DR HRER Y 27 LM, e b Ll R WO ES 277V —2av T 2D
[ fi% B T & THERD A IV T WA DB EINCTE>TO S, Sl ifi% R I ETE 555
KRB LIEDBDTHSTW. ZNTE FHERED A IV T NN TITRER LTIy — A8 2 hofz, R
ERCROM_FICIE SRR AT LE T N TRICES>ERHELIAED AR DR ETH S,

YAMAHA MOTOR TECHNICAL REVIEW
6




N TETRETCOBEREBEAEY 27 AOMLER LT 2R

Y L
- wma

m 25, i Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment
nil

33,531 BVTHERA IS, RERL. 70— (BRVBRRE) Z2FML DT, FRIARXA 2R
JE<Toat B s

BbYic B
INA T DIEHRILE VHBE NS FDIEIRY — Ve ba—)VF 54 V2 —T 21— AL U TS A bk
WKHEHL B EH LA ZICEED AN Y= TOHE R ik VI Ho T DT F 2T —
AV THHIEM, BBkl &> T NA T D g TEREEOMEE 1B YT 0 &5 D S RL T 2 3 Jal
T2l —RTELTED Do, EBIC. FDY I aL— b ENTERBETUER LIz E AT — 2 h S
BTz, WDIRERIC Yy F LSS T )V 2 RIS FHididtE 2 A LT 528 T, Z205REICE
W THIRENTW SRR 7 RO RER 1T B DIC ERIS eI STz F e E T TV —g
VEUTEBIMREY AT LERZEL, FEEROEITICH T 2EEMESS, 100km/hET TH Y OB TEH I
LANINSEWT &R LTz, 5141, 3 A alalbeitie UTid, 100km/hif 7 (FH) BED 35 A RERRR D E
5% %1 L, 100km/hLL_E O EMEE BREE T OIS, RS OMGEHREL . INSLMifT LT N ZIC
FHEL 2B moaaG s A7 LOVED AR EHBEE /N EDORGET 2115 0 BN H B, TN S DH 2 T,
FES—grRaAI 2 =gy —)VinE EERBIEELRL L TES,

AN BEHBRKZEHFE T o728 DTHY, A K2 IH— sk Bz & KO 24 I E K&
N2 T 128D TH5B, IR OER KT B,

18
T HEITIC B B HRER S AT IS % 7 7 — bR GE R, A L)
- PR RICEE - TNz
T e )
- E RS2 25 HhAUIARR
ERZUEZ RO ESDEHELNE BT
BRI U o T RAGBIENNUITRVWEE ST
BV (FEEBOBFR L, =V RS RN RS RV )
“ENRO R
MR EEHEDREHED
RAERFESIBENG TR RG> T2 L 5550 T %
BEREZ > TERWVOTIREWD

YAMAHA MOTOR TECHNICAL REVIEW
7




NAOETRAT COSERM SEMEY 27 LOMAEE EICETHR5

Investigation into Improved Capabilities of Voice recognition/Voice response Systems in a Motorcycle Operating Environment

WEE k-5 | AN
1) http://www jipdec.jp/chosa/public/report/onseidb/
2) http://htk.eng.cam.ac.uk/
3) http://julius.sourceforge.jp/
4) HHHRE RE RMREE, KE—% A VETRIE T COBEXNE Y AT LDMRER EICEET 518
" BABEFER 2007FEEMEREKR RAZ—tv 3>y

W=E

4 mN
Takashi Akasaka

FEIR: (i

YAMAHA MOTOR TECHNICAL REVIEW
8




