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1'11ピ山川lけ( Il1i、1'''1'''1' 1、1<11けにはl、‘Il1tÌ 1 I11，kl'，t日Ild lilに1\11，' illll-
‘ 1;: 11: 、 Jll‘1: !ll'<】hk'I!1、 :11‘い じ\1、 :1: ll1ピ !じい1'.-，、じ11:λ('\)11 .)! 、j;じ、、"
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11λ111じl、\TI，、iiiiiT !i，に‘IJ '1 '1'， 川、Íl l'"j I"\\l.'ti ih._'!\' I、iliピ 、、:IJÎ.I.I・
11'川l‘'1 tlll、、、、iピ11I11、111υ、1.11、It'l'll、じ1\1<: a、1\1じ、、\\' 11、じilll'、1""・
'1・、� :にr!1、! I1l' �じ、! 'I)I{ l' :'‘_.，.;tllI‘"仁111ピ1111じ!Ii‘!il、tÍlい け: ..! '\，.'ピ'-'11

白:パ‘:九、.::..� .:: I �! 、 ""じ1 ! : ...::.. � :、\ ::1:.'， '，\九t:.: il ; �日 -.".、凡;九 、..1.'、、!:--

11 dlllじーr�lil.'.". C\川、以1I正lill)、、ピビ‘Il�I，�l，ri�l: lhじ111Iじ1'1けhJじ1Jl、，，11>1
川iささじ、1 !川、、1111じ11 Jlpr<l\'l・111じ111、 ïïll' r<:'lIlt吋rrolllll1ピI)i{T Ìl川ピ
i IMit・‘Itl'd 11l:.\l STI<八I(ill'l しII1pn1UIIにじ 、l'じじじ11 \\'ith:\1I :1、 じragl.'
I)RI' ."l'け1'<': 01' l).'i 1)<'1、、<:l'11 1-) 11" ; 川、11、 おi ， 11 川l1<.:-rat<:， 111‘Iddi­
tlllll， a ，ct けl' 'lIbjCCli\'<:ι1Iιility IJl<:a川Irc， 1I • .，ill� �IOS dJld \INRlJ 
U.:.'、t，lla、じ1)<:じ11ピけIld lll:1じ<1，1'11ピ、<.: 1<: .\1、 h:1、<: hl'l'Jlい1\'1'1<:<111111 1，)1 
thr，'<: di rkrl'llI、l'r>lけ11，1)1' tl1c STlü\ICìHTお"，tl'lll、l.'r�I�)I\、! 7， 
2，; a1ld 30， ThじりRT ha， hl'Ctl l.'arril'd llllt 1I、111子、山、il)1I 2:ìけ111)'
Îti..，èd、Hì :.h..: ....;.:1リ己l.'ti、ピピ、‘tll・‘IiIOil I じ人1Ilts. a diおピ1I、、iOIl 011】n�
、ilìk ilìl!H付、じ111じ11いtLlthピSTlnlCìllTり刈じIll I、さl、じ11

1. INTIWIH';CTI():\ 

人:--y�t�lìlピ‘Ipa!、k lli'rcpf't)(llIピ111日、cry l1ighι1IιtI it)、pc山h �\:lIild 
、\'jlil<:ビ11川、lill!! Jll'\ihk l'1I1I11 リ|け11 physiどa l pa1山I1じlじl、け1 ，pc<:ch 
、、1I1IId hじ ;111 illlpllrt:tlll 1001 1-"1' ， pl'Cじh 1】<:1'ピじptlllll 1じ川、11ピh 川

、、0.:11 :1、けIlIclト、!'<:cch rcsじ川ピ1I appli心It iOI". '1 Ill' :\iJllけt 1111、.\tlldv
.、!�} ! n\'��llピ‘:1'.: li:1じdじいlih '.vÏl"';I\: lhピメïï{，\I(jllï 、ドピピじ1:、t11‘d­
、、i....lInけdi:i心ItidnÎ勺iHtÌl::.，i� �):.，l�lìì :�. 5. -1-1 r�ii:、t\; : ... :pliぃii、i ・11・
j)IJJl:II11 .....いじ山 h 白1I1 ，'ihulじ�. �l hi."I、、:.，Il.' 111 1:" �. Iピ:"\�an:11 IIパ1I11、山1 13、

‘1 1I111l1b<:r ur in'lilllli olls 、Il Id la!lllJ'atけrtじお It" "1111山 111けpro dll正じ
お|】t..:�l'h \)1、cr)' hi己h qllalit)' 

Thi， p"pcr、、ill jllじhじIIIおlIbj.:じli、じli刈山11日日lじお11じ'1I11， l'ur 111"， 
STRAIGHTザ、1<:111. 511hjじ山、.: 1山l' <:aJl 11<: divi巾ι1 illlll 1川》

ピalcgol'lC:S・ intclligihilily t<:�til lg and lillality t..:，ting. 1' 11じ t\\.。
じIa川Cぉar"， nllt di、Jlllnt， anι1 g oou qllalily ill lplics goυd intclligi­
hility whi k thc cけJl、çr�c is 111>1日じピじ出札I'ily trllc， Thじim..:lligihil­
ily tc，t lIscJ iJl thi�刈lIdy i、lh<.: diagnl同lic rhYIll<': t..:，t (DRT) 171 
OJl STRAIGHT opcratil1g at varillllお礼naly�iぉi'ral1l..:-ral<':S. Thi， 
i日:hcl1 !'ullow<.:d by pC1じじpttlal 1I11ality ..: \'alll�l lilln� いi' lÌli九syト
tt:m lIsing th..:ルJç辻n Opinion SCl)r..: (�IOS) anLÌ :\ILlLÌlIlatt:LÌ NLlist: 
lミdcrt:nct: Uni l (1\INRU - lTU-stはIlLÌard P，� I()) tt:s" il l l'l山n :tnd 

Jl()ISY spt:じじh t:nl'iJ'lIJlJlI":llIS 

1 11，"'"、u、ぃ，1\、<11 :-. 1 il.へil;i i 11、じhiulI.... lï I �卜23 I.�I，λ11" l() 
!-ill il‘i、じÌlc'l'll U、山1 lil Il1t' qll川tly lじ、l、‘111<1 ')111\、ピr."'IlHl 23 W:ば
u、，'d ;1: :!1ピ111:，_-t!i，'ihi!il、:じ川、 \-\:l、川n ql \\.1也、d川ビ101'山1 i'l'llm， 
ihピ 。ピ、ぃ:: 、 ‘，1 :::，' ‘、:、i‘白 �:\ 1)1(':、、、}旬、、 L i ; �lじ!‘、1:、、\';I::�、山-
lいJII.". .11 i�: r r 、I h Jlï III� I川: [1'1にじ\ ;i!ual i� l/i rV:--ilÎl九バ山、ClI....:-.iUlt けi'lhc;
lに1:111け'''11'1、\11川� tlh' p:1に1I1Ì\.'lL'r� 11 i ! Ìl丸山、i l i lIî \l'1川4
:!! �'..:n � l、 ，1 ..!!I:IIIl:\ .1!1'..1 l i Hl' i ii ，'.: i I 'll ll: 11川l'山 、:11川べ11. i 

，1 
2， nH: STR.\ICHT SYSTE入IS

111ピ�L1111 どじーlill(l' JlHllkl 11‘l' h..:çJl ，11"、\'n tl) 1)\ いιIlll'l'叫11lhCli/
'll<:じじÌl けl 、t:r� iligh 1I11‘tlily 1('1. 11<目、ピVじ1'， Iけr �討、1I κUに..:11 、y、lじ1lI\、10

‘礼川川山11川山州Il山山lじu川‘日l

11川‘礼川11川Jldト-c(.吋じ以ωωιdω山川li川l川山11川Jlg. Thc STRミ 八IG叶山j汁川HドT‘，勺?沿リψψ，ヴ引yドドf日山山唱叫巾ω((に凶(.'口2汀Jll， b�χ川I!川!
11川山l山山lI)l刈山l川じυlし. ‘礼川川tIωlリ|、け州3刊川、仇、 、 IIc\ihk ω lltml けr ，p<:l'ch param ctcrs allJ it� Cυn'.; 
l'c'jllllal �inlplicitv h礼、IJl・IUC this おy�tピ111 a 1\)01 1川・叶】ccじh pcr-J 
ωptlリ1I rc>，c川1山川11 a� lItl1cr 'pt:cじh rt:山川口pplicatioはj
rl1i、Ìla， 11"，じn a.:l1iç、じd by rc lini日g thじproじ以11In::只 fllr CXlrJCI.: 

ing tl1c i'll山山u川11川11川1礼川d山山山1 �い‘U川IJl川1
‘リ1 pJ'lll.'cdl.lrc tll gC'J1..:rall'川pÌli，1 iC:iI..:J ，:xピilali"ll �igllal， inザ明
1111:川、 t:，山1 山rSll川、 け1 til": STRAIGtn 、\'sl化.:川l川川Jl IÌl:11 ha、ピ f同官倒欄閉
d山心k\じ山、山川UυILI刊刊|
刈U川川;山山1I川I\:!山山ω1に山Cα;山討 日山川川l日以川1礼川ddω心じ山、 川じωrs I1川州川刈1日叩1午� lhis 、引〉り%川 h品�t \川、、V山\'ぺ'<:じ lht:川ht:jlにU川ピω山1川l リ川州州川、い川川、M川I叫1 P吟必41 
Icnじ以川t! 、 CIおlけ11" けi' tÌl..: 町�lt:llllVllich tilcy ht:lit:1'Ç prLlt!l1ω th� 比鎌

ι111alily 'PC'ピピ11. TÌlc 1・'ollowing ，çじlill山 \\Iill k山L日汎川l札川ιdl川tけI ‘" 山じωUSS)叫9呪! 
リ川州1I 仇W川川'1川11川11川lば川じcll ，川tリ川)1山l川tl川Itにtじ山山山ω:口九川川，礼叫、吠叫tじJ 山川lれh‘九川.
‘けlt' IÌlcピ: 、y:，刊"，刈%川l忙川川じ山ω川i日川l日1 '_い‘礼川川1I日Ih、t:1川川\1川川11川l川|刊川tい川、刊、vじ山tけ.1. 1\1:': ピ山l
:1日l、じ討刈"己‘川l叫lμ〈 ピ!us叫じ|、 、けJI� ...:じli“;じ:ì、iピ、 lい"川i' 11川tパl、Ji川l日1ピ li:日Hll、孔1;υ"心ω)11お凶f昔
'"川h.;、心:じ11 、ilL山ピidυcil'i. Ilt山山、a....ι‘i川山rcL' ii Ilcr iì Iυ、iじl礼llJ imp 

lIiy， III'i1IC'i plt:s ，，1八l1dilけry:')ピピ11<':八J\aly.，i入11 i 
TIlじup見radc i'I'llIJl \'じr，i\lll 17 1') 2:1 \Vas dじsigl1C:u to 

Sï 収入1(;111' 111けr...:- LH.:CC:...�叫bk Iリl' 1じ?叫:..u・ピ:Ìl<:..， willHllll haY骨4
'11'll1lg DSP k1H川Icd旦じ TÌlじllnly nl<リLlr dil'kl山Kt.: is in.，' 

groupιlじlay p川all1じll:r 'l:lling i'Llr syJllh山川. A grollp Jcla1 
raln.:t.:r i� us.:u III U己川日11 .:aじ11 01' th.: .:x(;itatiol1 pulωS， 酬 もE
gn凡111山lay runじtiol1 01' 0山札1(;11 1孔IIs.: isドl1.:rat<:U fl川4
spaliaト11叫ut.:11じy-band-lil11itt:d ranULltl1 ，'igl1al. 1'11.: 討tandatl1

vi�ltillll 01' tl1.: 呂I'Ollp dt:lay rlll1eliLlI1 in a l1igl1 rrt:qllt.:ncy 

i， s.:t aにじりi ti l l12 10 1lIC Sl ou p dc l ily pili umJlu I II !S昔口汀川T叩.双似州R附附A刈 川川lωω (ìi l 

、山川川じω山l山h日山川川iω川Oω山l日11げ7 、， t lけhis川s叫昔叫l川J:ね川川L叫山肌11仇l札J心ωω州iハ川川凶d l山ω川Ic川cω刊2刊川V引1: 川 1什i山s s山s以ω叫州6礼泣叫川川c以ωJ孔川川l日山l以川t

l川11沼さ l山hi山s g引('(ο)lIP Jcω1.札1)' pal'atl1Cl':l'. 111 olhcl・ STRAIGHT VC� 
I li:\<:u?川Slal1uard d.:vi: 
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Vl'r�i，)J1 3D wa..... dl":'\igll山ì ha同九j 1)lIllIc DIどr .:\':1111:11川口lillJillピ

11\以: 1'l'J)I)lïCd il1 111じJ'nlll)wil1g 'cじ11け11. Ahn，λ11ピ1\' IUI1l1aIJll'l1-

wl J'rcqw:11ピyじxlraじI1け11、じhClllC ha，cd ()11 J'rl'ljUCI1ピy l!l II1s1・11ト

。laOCI)U， : 1じqllCI1り:n:lppll1)! ;九ill1plCIllCI1�cd il1 IlIi、、cr，川Iì 141 

10 Ihc lllh<.:r 1 WO、'<':1'\1け11，. F() i， cXlraじlcd 1I，ill1，!‘111 111川;lIllall":けlI'
frequCI1<':y Il1clhod wilh :111 :ld;1J】livc l'unJ‘Il1lcl1l:1lじUI11Jl<)1Iじ日1 Sl'­

fe4，'1ion IllCじ11礼l1iSlll 15J 

10' 

Figure 1， DAT scores lor different analysis Irame-rates. 

slIch lI11voiccd Segl1lClllS which in elTccl im:rcases lhe voice on­‘-
SCIIIIllC. 

':1}，.;. j 1 

，;iut:SLR-!syref・
MJ.耐』品副剖，�IWH1ß“ilI耐_' li. U" .tf.， . '�O<' "l'l'， 岬町

Flgure 2， Wide-band Spectrogram 01 stimulus DUNE， 

l i;:31 
13仏海
・ 押!i酬t 'l;，'t.tlいら・p

ぷマ1了人.汗川." \，平?F問t川明紛竹符��似1

凶誼幽“h雌主

Figure 3. Wide-band spectrogram 01 stimulus TUNE. 

Ill lhc川ISlellliol1ピalC!!lJry which di，>tingllishes belween ilcms 
<.:unslslillg III SlIお1:III1Cιl‘IIld il1WI・rllpl('d、、'ord pairs. listencr� 
hacl ()vcr :111 札口alysis J'ra!l1C-ralC�， prohlcms Wilh SHOES and 
CHOOSE‘VON al1d BON. VOX anù ßOX. DOZE and THOSE， 

‘mtl DAN ;.II1J THAN. l n lhisじ品legory. il is imponant 01】line
lじIIlJlOI‘iI !l1udc:liil1g 01' lhじlirsl L'l)n�Ol1arH lllherwi�<.: lhc IVI)rd 
!川川、ar<.: 'pじ仁11';111)' V('r�'、111111，11

111 lhc じasc 01' grl/l'elleSS， diぬ11nじ1 illl1 hCl WCCI1 phoncmes IIJ 
;tnd 1(-)1 was I'ollnd Ji Jliじllll. Thc�c inclllJc \Vorù pairs sllch 
as FIN ;tnd THIN， FOUGHT anù THOUGHT nnù FAD and 
THAD， Similar 10 somc 01' lhc slimllli in lhe suslel1sion calcgory， 

。
凶
凶

凶
凶
凶

・
・
2

笥豆.
骨菅悦"vE

Thc DRT lC�IS 11淀川、ilily 01' liぉlcncr� [ll di�linguish phoncmcs 

"'ilhωIlïlillin allribllu.;�. Thc proccùurc 1'01' DRT rC4uircs ùnc 
woru oJ' caじh rhyming grollp 01' \Vordぉ10 bc prcsclllcd 10 lislcn­

ers. and lhcy :lrc askcd 10 piL'k lhc word lhal was spokcn. Thc lCSl 

m川crialじoilsislS 01'り6 rhYl11ing l1111nosyllablc word pairs lhal 

wcrcωICClCd lU dilTcr in unly lhcir inilial consonanl (.:.g， vca卜
。依1) 171， EaL'h lVord pair ICSIs I'or dislinclivc J'calllrc、incllld­

ing \'oicill!J‘11II.\'IIlilr. slIslelllioll、sibilalioll. gral'C'IIC'S.I' ;tnJ ('0111-
imcl川1、antl scorcs i 11 cac h 01・Ihcsc calcgorics providc inrorl11a・
lion on diagnllsing syslCI11 JcliじIcnじic札Thcsc word pairs IVcn; 

h航。rucd hy öln Engli�h nalivc sl払lkcr川16 kHz in a rcwrding 
:100111. Tc日l� IVCI・c ，;arri.:ù I)Ul in川lおlcning bOOlh‘1( ATR HlIl11:1l1 
Informalion PrOL'1、山ing Labs. KyOlO. J:tpan 

，3.1. i\nulysis Clf DRTぉcorcs

，The alln 01' lhis己xpCril11Cnl is 10 s<.:c lhc JilTcn:nピc In川lclligibil­

.ily 01' STRA1GHT ;tl"tcr varying lh..: :tnalysis IraI1lC-rall:， FI川11C・
'r，llC� 1Iおじd wcrc 1 ll1亙. 3 ms， 5 m�. 7 I11S. 1 (J I1lS. 1 h lll， ;II1J 

20 ms目Six，malc nmivc English lisll:ncrs \Vcrc lISCU 101' lhc DRT. 
The I':tlc 1'01' lhc pre�cnlalion 01' DRT ilCI11S was onc ilcl11 cvcry 
1.5 secunds. Only STRAIGHT vcrsiun 23 was lIscd in lhiおcval­
uall0n. 

。 The DRT s，orcs obtaineù 1'01・lhc STRA1GHT �y�lCI1l arc 
，shown ili Figllrc 1. Thcsc rcslllls ùcmonslI・‘llt: lh;tl STRA1GHT 

. is u highly inlclligiblc spcech sOllnd rcprcsenlalion syslCI11. The 

spccch .lI1alyscù wilh STRA1GHT llsing rramc-mlcs in lhc rc・
gion 01' 1 10 5 ms obtaincd sil11il<lr <lnd vcry high DRT scorc品
and a slcady log-lincar dccrcasc in illlelligibilily Call bc SCCIl al・­
lcr lhis rcgio11. ßClll:hlllark lCslS 011 lhe orig川al spcech al 16 kHz 
oblaincd a DRT scorc 01'りり.1.

111 lhe 10IVcr I'ramc-rales 01' 1 10 5 ms，じalcgorics 01' I'oicillι 

SIlSll'I1lioll. :1ncl grlll'C'IIC'SS show lower illlclligibilily. Thc n:dllピー
11011 in discriminabilily oJ' lhc \'où'il1gじalcgory i!'ÌIn b..: allribulcJ 
10 SyM<.:m dciil:icllcie� wilh rc，peCl 10 ulh":l 山じoll"liじλ1-九p<:c，;h
fCUlurcs wll iじh山c pcr仁cplllally signilÍëal11; ill paniClIlar 1111' 11111": 
01' onSCl 01・pcriodiじily. 111 ollr IC�1 1'01' lhc \'Oicillg Cはlじさりry. lhじ
Iblcners had diJlìClIlly in Jiおlii1gUIぉhill;.! bCI \\''':':11 phlll1じIl1C， Idl 
and ltI as il1 DUNE al1d TUNE aおwcll a� DINT allJ TINT. lìlN 
and CH1N aisl) .�hl.)lV<:d pリリr Jiおじ1'1111111礼hiiil)'， RじIcrl'l日旦lけ川、ピピー
lrl'gl‘1111，01 ドl巳\.11ピ'2 IOL.;N正) anu Figun':.l ITlJN[I. InlJll'じはおじ
りl' 1 UNE wc can scc ，1 slrongcr al1d longcr scgnlcr1l Irr1VlJil'，J 
Inllial じ0l1s0l1alll 主IllislCIlCI・� Wl10 l1Iadc a mi:，lakcけn lhi丸刈1111-
uli Word pair l11iSIU(】k DUNE a� TUNE. Thi� sllggc�l， lhal Ihc 
Voicing dccision in STRA1GHT is 1101 rcliablc <:Ilollgh in Ihc 

DRT INTELLICIBILITY EV:\LUATION 3. 
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lhis is mainly duc to lhc lypc 01' windowing‘lI1d smlll】lhill).: illllh': 
limc domain which is a poùr rcprcsei1l‘lliOll 01' abrupl burw，川i仁h
as in lhe wりrd pair� FAD anci TI-lAD. 

Funhcrmol・e， KEEP and CHEEP in li1e sibi/miυ11 C礼lcgllry
i】roduccd a numbcr 01' crrors by lislcncrs al rralllC-ralCS abllvc 
1 ms. In this c孔lcgory， modclling noisc in lhc ":011S011はlH rc呂1011
plays an imjJùlUlH pan当Inιe lhじrc l!) a Jiffcrcll正巳in ihc iOiCIト
sily 01' lhis IÌrsl じOnS011ai1l i11 lhc rrcqucm;y dυll1ai11， lhough lhc 
duralion 01' lhc consona11ls arc月imilar.

<.!UALITY EVALUATIONS 

ObjcClivc qualily cvalualio11 was じarricd oul usi11g MOS anu 
MNRU tCSlS. Thrcc vcrsions 01' STRAIGHT (vcrsio11s !7， 23， 
anu 30) wcrc subjcじtcd to thcse (csts 

4. 

/er.30 

Figure 4. MOS and MNRU scores for clean speech. 

\ler.23 G722(64ki Ver.i7 
J、lt>l1 l(ic! 

Ot1gínai 
Tcst Conditiol1s 

Thcsc lcsls wcrc C‘lrricd oul at NAIST's spccially dcsigncd lis­
lcning rool11s. Thc lislcncrs inじludcJ liflcC11討lUUCi1lS hClweCI】
lhc agcs 01・ 22 anu 24 ycars， lWO 01' WhOlll wcn: 1・Clll‘ilc. The 
SOUllUS prcsc11lcJ LO lhc lislcncl目、1I'l: lislCιl礼おIOllows

4.1. 
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Figure 5. MOS and MNRU scores for speech with add� 
white noise. . :iil カザ!
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1 IhíS'1IIII' Si011 23. Hllwcvcr， lhcn: is a pnJl1lisi11� viωpOllll 川11 三二
lcr ui叫Is，eo in II山山lioll.山ld il is己vidl:lll llwl lh凶eSll'野
川lislening lC山h川じlarili.:d STRAIG卜1'1"， d山i.:nCÍIι
山C il川n川1YC叫山叫叩i氾思叩別g忠引似a川II川l

山川i‘ d副STRAIGHT. 11 is 川ω indicalcu lh:ll， ，\瓜( Ic，叫IS叫l u(l 、 IIο)1I山川11川"口3 ド、".. -孟品
av川川V代c

thc SOUIじc-IÌ刷iltcr 11川 nodcl. 一 d
lèd Ihe(jll"j In thc ohjcじlivc cvaluation tc山，listcncl・s reJlIllW 司 》
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2. UllCnlllじes anal yseu anu s ymhじ沿I�じJ by lhc lhrcc vcrsiけns
。f thc STRAIGI-IT日y，lcm:

3. Ulleran..:e，心。dcd by G目ì22(Sß・ADPCM) 64kb叫ん.

4. Noise COI・related 10 lhe amplitlld己01' lI11Cram;es (MNRU 
eqllivalen【ーQ).

Thesc lItterances wcre s:lI11plcd at 16 kl-lz ，lI1d lhc spcakcrs 
wcre three males (\nd thrce femules caeh lIttcring (1 sentcnce� in 
Japanese. Additivc nois巴was 01' typc whitc und pink lIsing SNR 
01" 10 dB， 15 dB. and 20 dB 20dB lSdB 

S NRiltiu 

DISCUSSION 5. 

10dB 
4.2. Evaluatioll rcsults 
Figurc 4 shows the MOS and MNRU rcslllLs obt山leu 1'01' lhc di t二
rcrcnt versions 01' STRAIGHT lISilH!じlean snccch. lL is obおじrvcd己 t
that version 17 is 01' the highest qllality which may indiじ，lle lhat 
J'lIndament山1 frequcney adaptivc grollp dclay reprcscnl‘llion in 
synthesis (refer to Scclion 2) rcslIlls in higher qllalily. lL is ，llso 
noted lhat malc speakcrs show higher objectivcおじりrcs. This is 
mainly dlle LO lhe dilïiclllly in cXlraction 01"おpcclral inrorma­
lion 1'01' female voice sinじc the higher fllnu、IInental Ircqllcnじy
01' rem�ilcs reslIlls ín a morc <':ol1lplc.�品pCClrlll1l. OVCI‘111. lilc 
STRAIGHTぉySlel1l scorcぉlowcr in qllalily in all Vじl百ion� III 

lhm 01' thc original voiじ仏whiじh is cxpcclcd. anJ lhalけrG.712
じodcじ

Figlll巴5 shows lhe qllalily evalllationおじりrcs oblaincdはftcr au­
dilion 01' whitc noisc to the signab. VCI・沿ion 23 llr STR，えIGI-IT

�ccm， to be 1110rc robUSl [0 nobc. I-lけwevel・. in all versil川沿 lhc 
Sじores arc qlliet low ancJ n日l，ignitiじ山1lly di ITcrel1l 1'1・0111 cach 
other. The ratio 01' qllality dil・I"erencc bClwecn original and coded 
lIltcranじ巴日 is highcr than lhat for じlean spcl:ch. Thl: main r・cason
1・01' this dcgradation is thal lhc SOlll'CC inJ'ormation is highly in-
1I11cnc巴d by white noisc. Morc sl】ct:ilically， slにじlral inJ'ormation 
is highly c;orrl.lpl<:d 
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同 gouJ cnuugh. 示恥〉 り()ve山l じ山tけ川)1川川l叫n児C 1山hi山s 1山hc lil川n川1

もU町ur町nvoiじc凡刈J �お、札出u凡u川nJ analy，i お 、、vaお 11川nピrca 九叫cu. Thc p< )1)1' lC l1lpnra i rc，­

，OIUliun duc 10 1I1is long lil1lC wi ndow i� rcsulvcd hy l11ulliplying 

K叫lUn lcrm powcr envclol氾wilh lhe smωlhじd .>P己じlrogral11

fl!"OdUl:cd by STRAIGHT's spcclral smoolhing I1lclhod・[2J. This 

Icmpりrai shaping is abo inll:nucd W ，olvc lhc DRT protヲlel1l il1 

Jibúlllltll/ and grl/I'etll土日じalじさりnじ話<JUじl{l lI1t: püリr l'じ1>1じ.'-I�llla­

Iion 01' abrupl bllrSlS and SIOp consonal1ls. Ho\Vcvcr， lhc il11plc­
mCl11alion or lhis lCl11poral shapi ng is 11lO ピol11plcx anu aJ-hnl: 
lhal nけIlJrl1lal川alhCl11al ical al1‘tlysis is possibk. A， a .:011-

501 

scquじIICじ lhis Ìligh rrequcnじy l'CsulUlionじりIllbil1l:u wilh a IÌn巴
lCl1lporal cnvclopc. rC Sl IllcU inlll1vniceu snunds having a l11usi心d

l1oist: 01' "WCl"山)101'じharaClcrisliじW lhcll1. Simplc MßE lypc 

M孔m:cピ円I1lroJ docトnOl S叶Ivc lhis problcm. 11 is ncじ日ssar\' 1.0 

adaplivcly chal1gc lhc limc-rrcqucl1じy sl11001hil1g schcl11c. bωcd 

1111 pcriouicily al1d sharpncss <)1' al 1 CVCI1l in lhc日ollrcc spcじじh

日ign日1. A novcl CVCI1I deleじlion I11CII1<刈l3J pmvidcs an inuis­

pcnsahlc il1follnaliol1 III l11akc lhe abllVC dcじisions reliablc and 

lllalhcl 1l日11仁川Iv wcll Jclil1cd 

InけnJじr l日じOl11pClC Wilh G.722(SB-ADPCMì. lolel川じCll>

110凶C lll' lhc STRA IGHT sySlCI1lS rcquil 亡、il1lprovcl1lCI1lS by lhc 

lISC anJ auaplalion 01' Slll11C Sl】ceじlト11トnoise 11l0ucls. Thc spCC­

lral Cl1vclopc sI1loo1hing and' flllldamcnlal rrcqllcnじY CXll日じllon

\)!' lhis ，) SICI1l 1・cquJI'<: paruじulalはllclllion in lhcse lloi�yじllndi­

I1リIIS

6. CONCLUSIONS 
A rcpllrt 011 lhc n:sulls frol1l subjcじlive cvalu日lion 01' 

sγRAIGHT usilH! Ihc DRT. rvlOS amJ MNRU Icsls havc bcen 

旦IV己n. Allhougl1 lhじおじn:sull、川じ1'01' ll1is叶にじilic sySlCI1l‘our 

Illlcnllon 1おもdおりIII u<.:I1HlnSll礼lじ111じarじ出wl1じrc a specじh al1札Iy­

，iS/SYI11hl:sis syslCIl1 Illay nccd lLl pay allじIllilll1 in llrdcr 10 pro­

ducじsynlhcsisl!u SpCl:じh llf vl:ry hig.h 4ualily. The rcslIl" frol11 

lhis slllUy rcvcalcu 111al lhe DR丁目以)rc 01' lh己 じlIrrCl1l impl巴mCIト
laliol1 01' STRAIGHT saluralcs :.ll 1‘raIllC-rall:丸山oncr lhan 5 IllS 

ln all avcrag.c 01' 95. The llbjcじl IV巳CvalU:.Ililll1S u�il1g MOS and 

MNRU lCSlS revcaled good 411alily sじores across lhc lhrcc vcr­

sions üf STRAJGHT and while <ll1d pink noisc lllleranccs wc rc 

rcporlt:d 
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