
Bull．ぎae．Bioresources，MieUniv．  

No．18：35…46  

ÅugustlO，1997  

AStudyonIiumanVoieeandOtberSound  
inBio－prOduetionEnvironment  

－PossiもilityorUseofVoieeRec噌nitionlVitbAgrieult11r乱1Maehinery－  

KunioSATO，MakotoHo王（IandKatsusiAGATA  

FacultyorBioresourees．MieUniv¢㌻＄ity  

人bstltaet  

Asortwaresyst¢mもhaもdisplaysspectrogramsorsoundsignalswasdevelopedもOCarryO山  

imageproces扇ng・SomeanalysISOnthedi汀erencebetweenhumanvoiceandtraetornoiseand  

variouskindsorsoundsignalsroundundcrbio－prOductioncn、・ironmenLwel・ePerrOrlnCdb〉，uSing  

thissystem．  

Ima酢prOCeSSlngmethodsusedmainlyare“Fouriertransrormation”a王－d“pro】eCtion”・Åsa  

resultoftheanalysis，Valuablechara血ristiesorvariouslくindsorsound si脚色ls found und⑦r  

bio－prOdueもion e耶ironment are made clear・The possibiliもy oridentifyi喝Various sounds  

ineludingtractore喝1nenOise，animalandinsectsoundandhumanvoicewasconsideredwith  

examinationorvarまoussamples，  

Ⅰい＼，ELSeOnfirmedthathuman＼・Oiceshadneontinuousstl・uelurethale）こistsinquefrcnc）・domain  

unlik8traCtOren如nenoise．However，the same structures were obs訂Vedin some sounds or  

anim81s，birdsandhunュ111ingo‖一OnC），becsIThusthcnecdror［urtherexaminELtionsordetails、、・aS  

alsopointedouttoとIehie、・etheseparationo（humanvoiecfromothersoundsrorpurposesorbettcr  

utilizationin ruturp．  

Keywords：VOieerecognition・imageprocessi咽・けactornoise・Sheepbleating・  

crowcawi咽・hon¢ybeehumming・  

1．lntroduction  

lnrecentyears，thelabor－SaVlngandautornationofagrlCulturehasbeengolngOn・AIsoinagrlCultuTal  

workusingtractors，itisrequiredtoimprovesafetybyautomatingfunctionsthatarecontrolledbyan  

operaも俳aも血esam8timew比hthedrまvlngandsも帥rlngOperation・Usuallyonlyonepersonoperatesa  

tractor and his hands andlegs are used ror the drivlng and steerln官Operation or払e tractor・  

Accordingly，aSpeCificman－maChineinterfaceneedstobedevelopedfortheoperatortoindicate the  

computertocontroltheotherfunctionsユ）・2）・   

Forsuchapurpos¢，itisconceivabletoeontrolamachinethro咽hvoiご臥 HoⅥreVer，thenoiseofan  

agrlCulturaltractor，thatexceeds90dBatthedriver，sseat，issolargethatitbecomesarnaJOrfactorthat  

Aecepted：Mareh15，1997・1515Kamihama，でsu，Mie514，Japan  
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preventstherecogniもionorvoまce．   

As ror thc eon、・entionalvoicc recognilionlnetho（1s，l、llCl、eCOgnition rate should be dccrcased  

theoreticallywhennoisemixes，becausetheyusespectrurnenvelope3）ofvoiceinthevoiceanalysISStage・  

Accordingly，neW teChnolog・ylS required with an analysIS Stage Of voice to establish the speech  

recognitionmethod払atisavailableunderr10まsed）．   

To aim ror血e fuねre developmenもof such new technologl¢S，a SOrtWare SyStem tha七色nalyzes  

Characteriぷticsofthevoiceundertractornoise visuallylS COnStruCted5〉in this study．First of all，  

SpeetrOg■ramaSanimagedataispreparedrromvoiceinthissystem．Secondly，SyStematicanalysISis  

COnduct¢d using theimage data by carrylng Out Fourierもransrorm and otherim乱ge prOC8S凱ng  

techniquessuchasprojection．ctc．   

Finally，eharacも¢ristics of various sounds that are rourldin bio・prOduetion environment are  

investigatedbyuslng・thesoftwaresystemdeveloped・Especia11y，thepossibilityofidentifyingvarious  

SOunds，including tractor englne nOise，animalandins8Ct SOund and human voiceis considered．  

でhoughresearchesconcerlllngthesoundsofanimalswereconductedrromtheviewpointorbehavioral  

SCience6），reSearChescompari叩animalsoLlndsagainsもhumanvoicesareno七郎neralyet．  

2．Metbods   

2．1Schemeorth¢prOg・ramsystem   

Schematicdiag・ramor払esystemdevelopedis  

Shownin yig・．1．The func豆on of this system  

COnSists or（1）sampling orsound signal，（2）  

preparaもionofspectrogramdata，（3）imag・eprO・  

CeSSingand（4）imagedatapresentation．ぎirst  

Ofall，a Set Of sound sig・nalsis sElmPIcd and a  

SOund fileis prepared．Next，a Set Of spectro－  

gramdataispreparedby thesystem．でhen沈e  

neededimag・eprOCeSSlnglSCarried out．In this  

Stag■eaSOCCaSion demands，SeVeralimag・e prOC－  

esslngSareCOntinuouslycarriedout・yinally，Or  

On thewayofseriesoぎimag・e processlng WOrk，  

Obtained seもS Ofimage daもa are displayed to  

confil・m thc results．  

2．2Sampli咽SOrSOunddaは  

Inもhisstudy，thesamplinglSperformedusl唱  

法e voicelnputどuncもiorlatもached with 血e PC．  

Soundsignalsweresampledattheraもeor44100肋  

Onthemonauralandwereaeeumulatedinthe PC  

assounddatafiles．  
yig．1Schemaもicdiagramoftheprog・王tamSyStem   



37  ÅSもudyonHumanVoiceandOtherSoundinBio・prOductionEnvironment  

2．3Preparationorspectrogramdata   

ThesounddataobLainedintheprceedingpallagraPh  

v：Cre dividedinto rrames with thc method sho＼＼・11in  

Fig．2．Onerramewaseomposed orcontinuouslO24  

points．and n frames＼＼・erC CXtraCted rroln the begin－  

ningorafilewilhskippil唱thcfralne Period q．The  

rramenumber71WaS256and theframeperiodq was  

eighthoftherramelengれnamely128points．Then  

Shorttimespectrumswerecalcuiatedto be the orlgト  

1Joi亡eSi印且】   

「ここ  

Framo period 

nalda払roraspecもrogram．  p柑me  

Fouriertransformationofconsecutivesignalg（£） 恥2Preparationofspec加gramdata  

i＄derinedas   

G（月＝エ≡g（g）㌦酬励   （1）  

＼Vhcrefisfrequency．ToadaptthistransrormationtoNpointsdiscretedata x（T7T）（Tl＝0～NMl）．the  

di＄CreねFourierとrarlSぎormaとion（DFT）  
．＼’1   

g（た点）ニ∑‡（符丁）¢州伽研，（2）  
ナl㍊O  

where f2＝27｛／（NT）isangularfl、equeney．）～（Je＝0－N－1）is thc ordcr of f？and Tis the sampling  

p肝iod，WaSemployedwi沈theFFT（Fastアourierも柑nSform）algorithm．Inealeulaもion，thehamming・  

windowwasusedtor¢ducetheterminalerrect．   

NexいheshorttimepowerspectrumoftheperiodZ（hS？）wascalculatedwith   

Z（ゐ点）＝㌻（ゐ点）g十日ゐ点）g，（釘  

wberer（ゐ詑）andi（ゐ詑）arerealandimaginaryparもrespectivelyorthecomplexvalueobtain¢dby（2）．  

1nthcDFTofthcsound datn fol・Fl、cquency－Time spectI・u叫namCl〉・SpeCLrogllam dとIta．N＝10封and  

rニ1／44100＝ニ2．267510－5［β］wereadopted－ でh¢nthelogariもhmsofZ（た点）ぶfrom（3）wereusedasもhe  

log・arithmicspecもrum．   

Todisplayもhosedataasaspectrogramimage，eaChseriesoでspectrumwasorderedalor噂tbetimeaxis  

andtheg・rayscale（blackandwhite）1evelwasassig・nedtoeachspectrum daもa．Gray scalehasもhe  

vectorvalu¢（㍗，g，む）composedofredr，greengandblueわ．Toshow theintensity of＄peCtrum，iもS  

maximum〟and minimum m are assi卯ed to（255，255，255）and（0几0）respecもively，and the  

intermediateint8nSiもyu（mくu＜〟）isrepre8entedas  

（乃，花，托），  （4）  

where  

ウニ（2J百／（〟・m））（ぴ－m），（5）  

花ニ〔q］（［］is汰egaussiansymbol）．  

Thetotalnumb訂Orthecoiorsthaもcanbedispiayedwiththisme汰odare256sta酢S．  

2．4ImageProcesslng   

The follo＼＼・ingima呂IC PrOCeSSing・methods≠re）・e uSedin this stud）・，tO eXtraCL furthcl、characteristics  

fromobもainedspectrograms．   
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2．4．1yourまerもransrormation   

Thou紳theFourierけansformationusedisもheDFTexpressedby（2），エ（花r）i8nOtneCeSSarilyもime  

seriesdatasincetheobjectivedataisimage．Forinstance，X（Ttn meanSthetimeseriesdatawhenthe  

DFTisappliedalong・thetimeaxis，butitm組nSthenumericalseriesdatathathave沈¢in由p狐dent  

variableorrrequencywhentheDFでisappliedalongtherr¢quenCyaXis．でhedatatransrormedwi払the  

DFでappliedalon首therrequencyaxisiscalledcepsはumth汲もhastheindep餓dentvariableoぎquefrency，  

＼＼，hoscdimcnsionistime．TheactualmeEtningorthistransfomnationwillbecxplainedlaterl   

Concerningthecalculationor血eQue行ency丑imespectrum，namelyscanpowercepstru町thatcanbe  

obtained by Dyでapplied along払e frequency axis of above－menもioned spe由Ogram，Ⅳ＝256and  

T＝現100／1O2⊥1＝L13．0665［1／s］＼＼rerCuSCd．ForthcFrequenc）P－Fl・CquCnelTSpeCtrum，thatcanbeobtained  

byDFTapplyingalongthetimeaxisofspectrogram，N＝256andT＝1024／44100／8＝0．002902［s3were  

used．   

ThoughthetwodimensionalFouriertl，anSfoI、n－ation was also applied rorthcimagepl・OCeSSing，nO  

Significantcharacteristicseouldbcroundineachcasc．  

2．こ1．2Projection   

Thepro）eeもlondataco11CeでnlngtbQXaXisoryaxiscaTlbeobtainedthroughaddingalldataalongy  

axiBOTXaXisofdisplayedtwodimensionalimagerespectively．  

2．5Displaylng‡mag・e  

Imag・eSW¢redまsplayedaftertheproce8SlngeXplainedin2．30r2．4．Displayedimagecanbeclassiried  

intothreecategol，iesas  

（1）Frequency－Timespectrum（spectrogl■am）   

y－aXis（256piズe£g）：fr明uenCy，Otoll．025ゐガz   

x・aXis（25録祓ぬ）：time，OtoO．74304ぶ  

（2）Quがrency・Timespectrum（scanpowerc叩Strum）   

y・aXis（128pi∬eZ£）：quefrency，Otoll．60998mぶ   

Ⅹ一aXis（256p£ズeヱβ）：time，0も00．74304g  

（3）Frequeney－yrequenCy叩eCtrum   

y－aXis（256pi∬e～ぶ）：ぎrequency，Otoll．025ゐガz   

X－aXis（128pi£eヱβ）：frequency，0も0172．266ガz   

ThedrawingsoftwareforthoseimagesiswritteninFORTRANanditdisplaystheimageonline．  

3．Human voicc under tractornoisc  

When＼＼！euSehumanvoiceasaman－maChineinterfaccfol・thecontrolofalractor．thcbi8・geStObstacle  

isthcengine noise．Whcther or not the presenee ofEICabin．thc sound prcssurelcvelofengine noise  

どrequentlyexceeds90（g月．でherefore，tbeinvestig・ations ar¢Carried outuslng・tbeimage processlngOf  

humanvoieeandeng・1nenOisetograspthecharacteristicsofrespectivesound．  

3．1Huma．n＼・Oiceandccpstrum   

Fig．3sho＼＼・SaSpeCい・OgramOrf11naicvoice‘shita’．1n Lhc arca orfL COnSOnanL0［thc spectl・Ogram，   
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unroreseellSlgnalもhat ext8nds to hig・h frequ紺Cy  

domainalong・血errequencyaxisemerges，aSShowll  

in therigure，On tlleOtherhand，inもheal，ea Ofa  

＼，OWelor the spectrog・ram，SOme SLriped pattern  

called払epitchem8r酢Salorまgtheもimeaxis・Tlle  

intervalofthisstripepatterniscalledtllerundam¢n－  

talfrequencythaもCanbecollCeivedasthefundamen－  

は1p紺iodofthesourc¢OfallumanVOice，thatisto  

say，thepitchperiod．Animag80f払escanpower  

cepstrumcanbeobtainedby Fourier transrorma－  

もion ofthespectrogramalong the frequency axis・  

Th¢derinitまoriOrthepowercepstrumiswrittenas  

C（で）ニ星ダ（gogS（£）〉†㌔ （6）  

where Tisthequerrency8Ⅹplainedlatel～．Thesym－  

bolダrepresenとS the】γourier tral－SrOrmaもion ex”  

pressedas（1）andSisthepowerspectrLlmOrtinle  

runcもiong（£）as  

5ぴ）ニ巨F毎（£））ド  （7）   

Fig．4showsもhescanpowercepstrumo吏■yig且 王n  

と最srig・ure，the strlpe Patとern or Fig・3emerged乱S  

oneline．They－aXisorthescanpowercepstrumis  

calledquefrency，Whosedimensionisもimeぶ・The  

linQemergedinyig・4corresponds to thequefrency  

or5ms，thatcan be coIICeivedas血e period ofthe  

rundamel沈alpitchortileVOWel．Besidesthedomi－  

nantline tbaとshows the pitch period，the second  

pitchperiodisemerg・edinぎig・．4aL the two times  

longer querrency even thoughitis uncまear・  
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Fig．4Scanpowerce王）StrumOr‘shiは’   
Thisiscausedbyもheclearstrlpepattern椚eninthe  

highfrequencydomaininIrig・3・Tbel－theperiodicalelementorもhepitches・tl－athavethetwoもimesor  

morehigherrrequencythanぬerunda】mentalone，Canbedeもected・Theclearreatureofthoseharmol－1c  

elementsofquerrencylS that they arelocated atJuStもhe position orinteger mulもiplまcation or軌e  

i－undamentalpitch．  

IntheJapanescprontlnCiationof．shita，，Whenitis pronounced slowly，itincludes the vowel‘i’，  

althoughwhenitispronouncedquicl（1yitdoesnotinclも1deanyvo、Vel－i’assllO、VninFig・3t  

3．2Tractoreng・1ne】10ise   

yig．5showstheenglnenOiseofanolユーmOVlngtraCtOrWith6cylinderS90勒eng】neatthere＼rO】ution  

rateof2000rpm・In沈iscasethemicrophonewassetinrrontoデtheoperator’smotlth，Sineetheabsolute  

soundpressurele、relo＝ムenoiseandvoiceaもthispoⅢtisneeded・Theovera11soul－dpressurelevelofthis  

casewas95．3（プ月andinthisconditionthenormalcoIlュmunicationbetⅥ7eentWOCloseperso11SWaSalmost   
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Fig．6Specも1－Og・ramOr‘shita’underもracもor  

engine noise 
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でime（s）   

yig．5Spectrog・ramOratraCとOre咽1nenOise  

impossible．  

3．3HuIllanVOiceunderenglnenOise   

Fig・6showst加humanvoice‘shita－undei、traCtOrengll－8nOi弧 Comparedwithyig・3，inthelow  

rrequencypartorconsonal－t－sh，and一も，，the r紺ture WaS almost hidd帥behind the englne nOise・  

Contrastedwiもh軌is，VOWel‘a’1（eepSiもSreatureWelllilくeyig・．3．   

Thosephenomenaarecausedbytheractthatth¢englnenOiserangesvastlyrromlowrrequencytohigh  

w川1COmparablygradualdeclineoi’power．Ontheotherhandthevowelpitchesconcenもrateatsueha  

narI・0＼Vareathaもじheyarenotseriouslyarrectedbythenoise・  

3．4Discussion   

Withsuchcomparisons，itispredictedthatthevowelpitclleSCOuldbeac】uetovoicerecognitionunder  

いⅥCLorenglnenOIse・AsshowninFig・6，althoughもheconsonantreaもばeishiddenbehindtheenglne  

noiscbelowabout4hH2，itselementextendedtohigherfrequencydomainwouldhardly beaffected by  

the noise．   

AccordingLothoseinvestigations，themethod，沈atdetectsthevoiceexistingpartuslngaVOWelpiもCh  

firstLhe11SearChesconsonantpartsbackandror沈，isconcei、rableasanefrectまvemethod・  

4．Soundinthebio－prOductionenvironment   

Whellat】、aCtOriscontrolledwithvoices，Varioussoundsbesidesもhee11釘ne nOisearesupposedto be  

mixedinthesoundsigmals．Toevaluatetheavailabilityorvoiceco雨rolortractors，thevariousaswell  

asmorerealisもicconsiderationsarel、equired．   
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Fig．7Spectrogramorlowingoracow  Fig．9SpecとrogranlOrbleatingorash㈹p（casel）   
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Fi乳8Scanpowercepsとmmorlowil咽OraCOW Fig誹ScanpowercepsもrulⅥOrbieatingorasheep（easel）  

InthischaptertherurtherstudyiscarriedouもOnthe possibilities ofthepresencQ Ofthe pitches，that  

dis血guishhulTlanVOiceぎromtractoreng・ユnenOise，inthebio－prOductionenvironm8nt．  

4．1Sound orlivestock   

Acow（JapaneseBlack，Bostauras）andasheep（CorTidale，Ouisaries）areinvestigatedasexamples  

oflivestock．Fig．7showsaspectrogramorthegenerallowingIOぎacow，arldぎig．8showsitsscanpower  

cepstrum，ぎromthoseIIigures，WeCanSeethesanlelくindorpitchelementashumanvowelinthelo＼＼ring・  

oracow．In】手ig．7，itisobservedthaもdurまngearまyO．35seconds血echaracもerisもic oぎthevoicepassis  

dirrerenもrromthaもOfthelat紺paれ．Inl芋ig．8，thepitchelemenも1astcomparativelyloIlgandits period  

Chang、eSgradually．   

Fig．9andlOshow aspectrog・ram a】1d ascanpowerc叩Strum OrthebleaLingofa sheep（casel）   
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Fig．13SpecけOgramOrChi叩l】1gOraSlng】ebulbul  
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yig．11Sp¢CけOgramOrbleatingorasheep（case2）  

respectively．′rhougllthis souIld has thei■un－  

damentalpitcllOfaboutO．5ms，iもalso has抽e  

predominantquerrencyelem錯taとabout5′乃β  

and further at two timeslollgel、quef柑nCy－  

Especially，theque行encyaもabout57乃ざhas a  

＼′ery COmplicated sけucもure．The relaとionship  

beもWeen tllequeぎrencyelementofO．5mざand5  

m旦however，needs more d飢ailed considera－  

tionstobe corlCluded whetller Or nOt they have  

therelationshiporintegermultiplication．   

Next，yig・．1．1ar】d12silOW払SPeCtrOgramanda  
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Fig．12ScanpoⅥreltCepStltumOrbleatingorash呵）（case2）  

scanpowercepstrumorthe bleatま咽Ora Sheep  

（case′2）respectively．InFig．12，aもthequefrencyorabouも87乃ぶalld6mg，thereemer卵tWOpredominanも  

qu扉rencyelemenもs．Furthercarerulobservationloadstoanotherintermittentlyconも玩uousquerrency  

elementaLabout4〃1g．Whatisslgniricantinthisrigureis the obvious absenceortherelationship of  

int曙ermultil〕1icaとionbeLweentheeleme】1tOf8msand6mぶ．汀tIlisphenolⅥenOnisQXplainedsimply，  

therearetwoormoresoundsourcesinthiss】1eep．Consid8ringダig・．11，WeCanSeeaVerythickstripein  

therrequellCyelemenもSOrthespectrogram anditvariesgraduallyalor将血etime axis．The actual  

mechanismorthispheれOmenOnrequiresfullherbま0loglCalandanatomicalinv8Sもigationstobesolved・  

4．2Sこ）undofbiユ、ds   

Fig．13andl∠1showspecもrogramsorchil≠pingofasingle臥11bul（jわ′毎e£eぶα′乃α餌rO£iぶ）andarlockof  

BLilbul・ThemajOrreaとureorthoseimag・eSisti－atin neithereaseorasing・1e birdoraflockパhereis   
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Fig．16Scanpower呵）StrumOどea≠Fingoracrow（casel）  
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Fig．14Spectl・OgramOreh如まngOf之Irloekorbulbul   
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Fig．17ScanpoweI、e叩StrumOrCaⅥringoi－acrow（case2）   

seldommuchvolumeintheareabelow2ゐ肋，Where  

LISualまyjllg・ilVOlumeisprojeぐもediriCaSeSOfgerまerai  

noiseandsourldsof■animals．Whenとheriguresare  

COmparedwith】Tig・．3，まtcanbesaidthatthechirping  

orthisbirdhaspoweratthesameareaassound‘sh’  

orhuman．Inもhescan power c叩StrumS Or those  

cases，WeCOtlldnoもぎind any remarkable structure，  
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Fig．15Spectrog・ramofcrowlngOrabantam  

asrorinstancepitches，   

yig．15showsαほCrOWinどOfabantam（Japanesebantam，Gα£ヱ比ぶgα仇s）．TherundamentaまpiとCh  

periodwasaboutl．1msandiもhastherQatureOrkeeplngan almostconstanttimeperiodduring・the  

CrOWing．   

Fig．16and17silOWthescanpowercepsもrumorcawingofacrow（CoJ・U㍑βmαCrOrんッ乃Cた0ぶ）．Thisもime  

WeCOuldrecordhvoもypesoftyplCalcawing＄．In theぎirstone，aSShowninlγig，16，thepitchelement  

continuessmoo抽1yliiくehumallVOWels，Intheo軌erone，aSShowninl㌻ig・．17，thepitchelementhasthe  

periodicalcontinuaもioll．でheFouriertransroI、ma貢onalo11gt‡1etimeaxiswascarriedoutwithFig∴17もO  

invest噂atetheperiodicfeaturesalldaFrequency－Frequencyima酢WaSdisplayedasぎig《一18．According・  

totllisimage，SOmeSpeCtrumCanbeobservedatabout40肋orx－aXis．でomaiミeまtclear，theproJeeもion  

oryig．18wascalculatedalong・thex－aXissilOWnaSyig・．19‘ヱnthisrまgure，tlleSmallbutclearpeakcan  

beseenataboLlも40盈．TわusとhereaもureorcaⅥr】ngthaもhasiol、rfrequencype王、iodまealcontinuationwas   
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ぎig．18】アrequency－ぎrequencydiagram  
OrCaⅥringoracrow（case2）  
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co11rirmedquantま摘tively uslng・Fig・．1臥 Fromもhis  

軸ure，theinterestlng・Sug嘗eStionwasobtained，that  

thecrowtransfersuchlowrrequency，thatishardto  

beもransferred，With a carl†ie王、OfもetⅥre¢n2and4  

ゐ放．The availabilitv orthe Frequency－Frequency  

imagewasalsocertiried．  

4．3壬iummingorhoneybee   

VoicecontroIsysとem usedin the bio－prOdtユCtまon  

envまronmentmayhavethemixofhummlng・OrSmall  

insects．yig・．20arld21shows the scan power ce－  

pstruplSOぎbummlngOf two species orhoneybee，  

Eul・Opeanhoneybee（4如点椚扇尭衛Ⅷ）andJapanese  

honeybee（ApZβ Cerα乃α ノαダOJl£cα）resp8etively．  

Whatisinterestlng・isもhat，もherearecomparatively  

ShortquefrencyelementsbetweentheloIlgelements  

in botheases．Theshortandlo咽queぎrency ele－  

．0 ．l．2 ．3 ．4 ．S ．6 ．？  

Time（s）  

Fig，20Scanpowere¢p雨rumofhummlngOrahon叩bee  
（如料w岬血）   
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Fig．21Scanpowe！1CePS血1mOrhumm川gOfahoneybee  
（軸心矧Ⅶ勘毎那加）  

mentsseemtobellarmOnicsoundsproducedby血e  

SameCOupleorwlng・sbutwithdirr即entmOVement．   

ThoughthequefrencyelementsofFig・20havetheformofconvexdownward，thoseofFig・21havethゃ  

ぎorm oどconvex upward．Wh¢ぬer these difどer¢nCeS depend o11individuals or sp¢des rleedsもO bや  

inves軸atedfuI・therwi払morecases．   
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′l．4Discussion   

Concermng the typlCalsound sig・nalsin the bio－PTOduction envirorlment，SeVeralsamples werc  

illVeStlgaもedandvaluabledatacouldbeobtaまned．でhoughrurtherbiologlCala11danatomまcalstudiesare  

lleeded ror the rutureinvestigatio】1S，もheど01low主ng conclusiorlS Can belisted concerning・Our pur－  

pOSeS・  

（1）lnbio－prOductionenvi‡・Onm印t，itisunableもOreeOg・11izehumanvoicecorrQCtlyjustarlalyzing・pitch  

elements．  

（2）rrorecognまzehumanvojcecorrecも1y，OrleOrallorfoliowingcounterplotsshouldbetaken，  

（a）Morepreciseillformaもion concerningtheimtensity orl〕itchelementsshouldbeused forrecogni・  

tiorl．1’hisprocessisneededtol・eCOg・nizetlleCa七曜OryOrhumanvowels．  

（b）Posiもiorlilli■ormaとionorthesoundsourceshouldbe tal（en tO narrOW血e calldまdates down，With  

thisprocessthesoundsourcecanbeidelltifiedmorecorrQCuy．  

（c）Variouskindsoi、sotlndoranilnalsandnoisesshouldb8reCOgnizedpositivelyもOdistinguishllumall  

VOicese18arly．  

5．Corlelusions  

A soどもWareSyStem thatdisplays spectrograms orsourldsignals wasdev¢loped to earry outimag■e  

p王，OCeSSing・．SomeanalysISOnthedifrerencebetweenhumanvoiceandもractornoiseandvariouslくinds  

orsoundsig・エ1alsroundunderbio－prOductionenvironmontwerepe王、rOrmedbyuslngthissysもem、Image  

l〕】、OCeSSlngmethodsuslng“yOuriertransformation”，“prOJeCtioll’’etc．revealedtobe＼raluablein our  

purposes．丸40ユ坤eOlrer，SeVera】valuabユephel】OmenaWereObservedinsomecreaもuresincludil咽She叩and  

llOlleybeesusingoursysとem，   

AstheresulもSOiI抽eseconsideraもions，therollowlngCOrlClusionswQreObtained．  

（1）Humanvoiceshaveacontinuousstrucもure thatexistsillquerrenCy domain unliketractorengine  

noise．ItseemstobepossibletousQthisfeatureもOapplyrorvoicerecognitiolleVenunderbig・noises．  

（2）‡才owever，もわesamestrucもures were obぷerl，edまn somesou】1ds ofa涙mals，birds andhumming of  

honeybees．Therei10reもOaChievetheseparatiorlOfhumanvoicerromothersounds，furthermeasuresare  

proposedtobeはlくenaSrOllows；  

（a）Morepreciseinformaもionconcerning・theintensityorpitchelem印tShouldbeusedforrecognit血l．   

Thisprocessisneededtorecognizethecategoryo‖Ⅲm劇1VOWel臥  

（b）Posiiioniェ1rOi■nュa仁ionorthesoundsourcesねouまdbeとai〈e蔦とO rla‡、rOW th（）Candidaもes dowr】．With  

thisprocessthesoundsourcecanbeidentifiedmorecorrectly．  

（c）VariouskindsorsoundoranimalsandnoisesshouIdberecog・nizedpositivelytodisもinguishhuman  

VOicesclearly．  
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人音声と生物生産環境音に関する考察  

∵漁業機械への音声認識技術の適応可能性について－  

佐藤邦夫，法蟄 誠，願 克司  

三農大学生物於源学部   

音期首号をスペクトログラムにより表示し，画像処瑚沌行うソフトウェアシステムを開発した。これを郡、，トラ  

クタエンジン騒音と人音声の相乳生物生産環境下で考えられる各椰音声信号の解析を行った。ここで用いた画像処  

理手法ほ「フーリエ変換ふ「投影」などである。解析の結果，生物生産環境下で予想される各種音声信号の特性の一  

端が明らかとなった。将に，トラククエンジン騒音および動物や昆虫の発生する音と人音声の区別が可能かどうかに  

ついてり種々の例を絆測し検討した。   

その結私人音声はトラククエンジン騒音と異なり，ケフレンシ領域に継続する構造を持つことが確認された。し  

かし動物や鳥類の鳴き声のほか，蜂の羽音にも類似する構造があることが分かり，それらと人音声の分離のためには  

さらに詳細を検討する必要性が指摘された。   




