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FromtheEditor

TheIndustrialStructureCouncil

studiedthesu句ectof`「Howinfbrma-

tizationshouldtakeplaceinour

country"fromvariousaspectsand

madeproposalsbetweentheendof

1992andJune1993,basedonthe

resultofitsstudy.InJapan,infbr-

matizatiollhasbeenintroduced

mairdytoraisebusinessef丘ciencyand

savelaborintheindustrialsector,

suchasthemanufacturing,distribu-

tion,andfinancialindus垣es.How-

ever,infbrmatizationisnowelltering

oursocialandpersonalliveswidely

anddeeplyalongwiththerapid

progressininfbrmationtechnologyin

recentyears.Theproposalbythe

Councilemphasizesthefbllowing

policy:`『Forourcountrytofbrma

soundin丘)rmationorienteds㏄ietyin

thefUture,wemustnotonlypromote

thein飴mati皿industryand品ster

infbrmatizationpersonnel,butalso

positivelypromoteinfbrmatizationin

theadm皿stration,education,andthe

home,areaswhichtherehasbeena

tendencytoignore."

UnlikeEuropeansandAmericans,

whohaveusedtypewritersiIItheir

dailylivesformanyyears,Japanese

peoplehadneverdirectlytouched

Japanesetypewriters丘)rpersonaluse

untilthelate1970s.Inotherwords,

onlyskilledprofbssionaltypistswere

abletooperateJapanesetypew亘ters,

whichmusthandletheJapaneselan-

guage'senormousvarietyofkanji,

katakana,andhiragana,unlikethe

simplerwritingsystemofEnglish.

UnlikeEuropeandAme亘ca,key-

boardswerenotaninseparablepart

ofouエlivesuntilveryrecentlyinJa-

pan.However,wordprocessorsbe・

gantodisseminaterapidlyinJapan

duringthe1980sowingtothedevel-

opmentofthe"kana-kanjiconversion

fUnction".Theapplicationfieldsof

PCs(personalcomputers),whichhad

beenlimitedmainlytobusinessuntil

・now
,arerapidlyexpandinginper-

sonalusageowingtotheprogressof

infbrmationandtelecommunication

technology.Faxmachineshavebe・ ・

guntobeinstalledathomebecause

inexpensiveandcompactmodelshave

becomeavailable.Highper丘)rmance

electricapPliances,developedasa

resultoftechnolbgicalinnovation,as

representedbytheansweringma-

chine,areappearinginthehomein

rapidsuccession.Thus,infbrmatiza－
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tionofhomelifeisprogressingrapid・

lyinJapanaswell.

Informatizationofhomelifeisin-

creasingoPPortunitiesfbrpeopleto

comeincontactwithinf()rmation

equipmentathome,whetherthey

wishtodosoornot.However,some

elderlypeopleandhousewiveswho

have'nevertouchedkeyboardsor

electronicbuttonsfeelmenacedby

theappearanceofinformationequip-一 ・

mentandtendtoavoidthem.

Incontrast,youngPeoplehavehad

manychancestocomeintocontact

withinfbrmationequipmentthrough

TVgamesandFamiCon(orFamily

Computer).Theycanuseinfbrmation

equipmentwithoutmuchresistance,

andmanyareeagertousesuch

equlpment.

'I
nJapan,videotexcreatedasensation

asthemostirrlportanttechnologyfbr

promotingtheinf()rmatizationofthe

home.However,thevideotexservice

hasonlyabout120,000usersat

present,anditisusedmorewidely

fbrbusinessthaninthehome.It

seemsthattheslowincreaseinusers

isduetothecostfbrusersandthe

rangeoftheavailablemenurather

thanatechnologicalproblem.Asof

theendofJune1993,the皿mberof

PCcommunicationnetworkusershas

reachedabout2millionperson.sin

Japan.Thenumberofnetworksta-

tionshasexceeded2,000,up333sta-

tionsfromthepreviousyear.PC-

VANandNIFTY-Servearethetwo

largestnetworks.Thesetwohave

1.08millionmembers,accountingfbr

morethanhalfofallthemembers.

However,unlikevideotex,PCcom-

municatiollsconsistmainlyofchar-

acterinfbrmationandrequiremore

keyboardoperation.Therefbre,itis

hardtodisseminatethemamong

housewivesalldtheelderlyathome。

Multi-media,whichisfrequentlybeen

discussedrecently,willhaveamajor

impactonthefutureinformatizatiOn

ofthehome,MITIisrequesting

budgetapPropriationfbrtheestab-

lishmentofa`『Multi-mediaInforma-

tionCenter"intherevisedbudgetfbr

the1994fiscalyear.Theobjectiveof

thisprqjectistoconstructdatabases

ofvariousregionalinfbrmation,such

asinfbrmationofalocalindustry,in

speciflcareas,andtosupPlynecessary

infbrmationtohomes,schools,com-

paniesandsooninmulti-mediafbrm.

Infbrmationatthecenterwillbeac-

cessibleasnecessary.

Inf()rmatizationofthehomeWillpro-

ceedrapidlyalongwiththeprogress

ofinfbrmationtechnology.However,

ifyoungpeoplestayhomeandspend
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alltheirtimeWithinf()rmationequip-

ment,theirsoundmentalandphysi・

calgrowthcouldbeinhibited.Itwill

beimportanttostudyapPropriate

measuresf()rtechno-stresscausedby

excessiveuseofinfbrmationequip-

mentandforelderlypeople'sand

housewives'discomfbrtregarding

technology.

ThepresentissueofJIQconcerns

"lnformatizationofHomeLife"inJa
-

pan.Wehopethatreaderswill丘nd

thearticlesusefu1.Finally,wewould

hketothankthewritersofthearticles.

－
YujiYamadori

Director

Research&InternationalAffairs
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GeneralSurveyonInfor血atization

ofHomeLife

MitsuoTakahashi

Professor

GraduateSchoolofSystemsManagement

TheUniversityofTsukuba,Tokyo

1.WhatIsMeantby

Informatizationof

HomeLife?

Tofindouthowfarinformatization

hasprogressedinJapanesehomes,

wemustbeginbyexaminingthecur-

rentstateofourhomes.Itgoes

withoutsayingthatwemuststudy

whatismeantbyinformatizationeven

befbrethat.

Whatismeantbyinf()rmation?What

ismeantbyinfbrmationathome?

Theseareunexpectedlydif五cult

themesfbrseriousconsideration.Let

meexplainthisfirst.Atpresent,I

a皿teachingacoursein"Infbrmation

Management"attheUniversityofthe

Air,whichprovidescollegeeducation

throughTV.Inmylectures,Idistin・

guishinformationfromso-calleddata

(facbS).Idefineinformationasfollows:

"lnf()rmationisdatathathasbeen

evaluatedinrelationtoadecisionfbr

aspecificindividualororganization."

Inotherwords,dataarefactsthem-

selves.Letmetakest㏄kinvestments

asanexample.Stockpricesorthe

newsthatsomeenterprisehasdevel-

opedanewproductaresimplydata.

Incontrast,thepricesofthestocksI

ownandnews(data)aboutanew

productoftheenterprisethatIam

consideringinvestinginexertalarge

influenceonmydecisionscalledstock

investments.Inthissense,theyare

inf()rmatiOnfOrme。InfbrmatiOn

technologysuchascomputerscanbe

utilizedfbrsuchinf()rmationactivi-

ties,asevaluatingdata,changingit

toinfbrmation,andmakingapPro-

priatedecisionsbyutilizingthisin-

fbrmation.Therelationshipwithde-

cision-makingsupPortistheoretical-

lyimportantfortheissueofinforma－
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tization.

However,whenwetakeup ,thetheme

ofhomeinfbrmatization,theoretical

discussionsliketheaboveleadtocon-

fUsion.Theimportantissueisthe

processbywhichelectronicproducts

builtaroundmicrocomputerparts

enterthehome.Ourimmediatetask

istoexaminethecurrentsitUationof

theseproductsandstudywhatmo-

tivesorpurposeshaveledtothein-

stallationofelectronicproducts.

Atmyhouse,therearevariousprod-

uctsthatusemicrocomputers.Some

ofthemcanberecognizedinstantly

asmicr㏄omputerrelatedproducts,

buttheothersdonotapPearrelated

toinfbrmatization.So-calledinfbr-

mationequipmentbelongstothe

fbrmergroup,whileTVsetsandre・

frigeratorsbelongtothelatter.My

subsequentdiscussionwillbecon-

cemedentirelywiththefbrmergroup.

Butletmebrieflytakeupproductsof

thelattergroupbefbrethat.

Microcomputersareusedfbrsucha

greatvarietyofproductsthatthey

arecalledthebreadoftheindustry.

Microcomputersareusedinalmost

allhouseholdelectricapPliances.

TakingTVasanexamp}e,microcom-

putersareutilizedfbrchannelselec-

tion,automaticvolumeandtonead-

justment,andvariousotherpr㏄ess－

es.InthefieldofHDTV,whichis

disseminatinggradually,microcom-

puterswithadvancedinfbrmation

processingfunctionsareutilizedfbr

theimageprocessingthatisneces-

saryforhigh-precisionelongationof

anenormousquantityofvideoimag-

esthataresentinacompressedform.

Microcomputersinrefdgeratorsare

usedfbrtemperaturecontrol,humid-

itycontrol,andvariousothercontro}

functions.AllkindsofelectricapPli-

ances,includingwashingmachines,

electricrice-cookers,vacuumcleaners,

andair-conditioners,processdataus-

ingmicrocomputers.Infbrmatization

inthehomeisprogressingrapidly

whileweareunawareofit.Thetotal

dataprocessingcapacityofthemi-

crocomputersintegratedintoelectric

apPliancesmustbeeasilyequivalent

tothepr㏄essingcapacityofanordi-

narypersonalcomputer.

2.Informatizationof

MyHome

Letmereturntomyoriginaltheme

andlookaroundinmyownhousefbr

informationequipment,suchasword

processorsandpersonalcomputers,

asthestartingPointofthesubse-

quentdiscussion.Icannotsaythat

myhomeisastandardJapanese

hOmebecausethereisinfbrmation

equipmentrelatedtomyresearch

actiVities.Butmyhomeisanade－
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quatesamplefortheenumerationof

manykindsofinformationequip・

mentfoundinthehome,Theinfor-

mationeqUipmentfoundinmyhouse

includesawordprocessor,persollal

computer,electronicnotebook,TV

gamemachine,・faxtermillal,copy

machine,scanner,and・CD-ROM

player.IWilldescribehowtheabove

equipmentisused.

(1)ProductionofNewYear,s

Cards

printcharactersinmanydifferent

styles,includingbrushwriting,and

printcharactersandillustrationsin

color.AddressescanbeprintedautO-

maticallybycombiningawordproc-

essorwithdatabasesoftware.For

example,thosewhoareinmourning

canbeexcludedfromtheprintinglist

(itistabootosendNewYear'sgreet-

ingstosuchpersons)anddifferent

titlescanbeattachedtodifferent

namesbymeansofdatabasepr㏄ess-

ing.

InJapan,itis・asocialcustointoex-

changeNewYear'scardsonNew

Year'sDay.Myfamilysendsabout

300cards,Oneofourannualrituals

istocreatewords,adda.simpleillus-

tration,andwritethenamesandad-

dresses.Itisapleasure,'buttakesup

alotoftimeandworkduring'the

busyyear-enddays.Moreandmore

peopleareusingwordpr㏄essorsor

personalcomputerstomakeNew

Year'scards.Thesales'ofwordproc-

essorsandpersonalcomputerspeak

attheyear-end.

IreceivefiveorsixhundredNew

Year'scards.CardsprintedWithword

processorshaveaccountedfbralarge

partofthetOtalinrecentyears。Hand-

writtencardsimpressmeasexcep-

tional.Thefunctionsofwordpr㏄es-

sorsaremoreandmoresophisticated

everyyear.Forexample,theycan

(2)UtilizationforCommunity

andPTAActivities

Thepercentageofhousewiveswho

workoutsidetheir.homehasbeen

increasingrapidly.Buttherearestill

manywhoparticipateincommunity

activitiesandPTAactivitiesatschool.

Atmyhome,wemustoftenprepare

documentsandbulletinsfbrsuchac-

tivities.Wordprocessorsanddata-

basesoftwareareconvenientforsuch

purposes.Informatizationofthehome

playsanimportantrolebyproViding

eqUipmentthatsupPortshouseWives'

outsideactivities.

Wehaveacopymachineatmyhouse.

Itisusedbymychildrenfortheir

study,andforcopyingbulletinsand

soonfortheaforementionedactiVities

outsidethehome.Ithasbecomea

necessity.PeoPlecaneasilyusecopy
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machinesatconveniencestOreseven

iftheyhavenocopymachineathome.

mentioneds㏄ialactivitiesaswell.I

alsoneedittosendmanuscripts.

(3)FaxMachinesasaMeansof

Communications

Ofcourse,telephonesarewidelydis-

seminated.Atpresent,thereisnearly

onetelephonepercapitabecauseof

extensiontelephonesandthelike.

However,thetelephoneisameansof

simultaneousvoicecommunication,

andtherecentdiversificationoflife-

stylesismakingsimultaneouscom-

municationdif6cult.Reflectingthis

trend,telephonesetsWithanswering

machineshavebecomecommonplace.

BeepersarealsobecomingPopular.

Ce11ularphonesmaybethesuccessors

ofbeepers,buttheyarenotyetwidely

usedbyindividualsbecauseofthe

highpricesofboththeeqUipmentand

thecommunicationcharges.Wehave

neitherabeeper,noracellularphone.

Theexpensesf()rabeeperaresmall,

butmyfamilyisreluctantfbra

psychologicalreason:theywouldfeel

asiftheywerebeingwatchedcon-

stantly.

Faxmachinesareconvenientinf()r.

mationequipment.Moreandmoreof

mychildren'sfhendsarebeginning

tohavefaxmachinesathome.These

areoftenusedforekchanginghome-

workinfbrmationandsoon,They

areusedbyhousewivesfortheafore－

(4)TVGameMachines

WehaveallkindsofTVgamema-

chinesatmyhouse.InJapan,Nin-

tendo,Sega,andNECarethemajor

manUfacturersofgamemachines.An

enormousquantityofgamesoftware

fbrtheirmodelshasbeenaccumulat.

ed.Newsoftwareisalsoreleased

constantly.Wehavealreadycollect-

edmorethan100titlesofgamesoft-

wareatmyhouse.Sinceagreat

varietyofgaエnesisavailable,espe-

ciallyactiongamesandsimulation

games,playersnevergettiredofthem.

TVgamemachinesareusednotonly

asgamemachines,butalsoasstock

tradingtools.Ahometradingsystem

isconstructedbyaddingacommuni-

cationfunctiontoagamemachine

andconnectingittothecomputerofa

securitiesfirm.Sincemyfamilydces

notinvestinstocks,wedonotsub-

scribetothisservice.However,this

showsoneofthepossiblefbrmsof

futurehomeinfbrmatization.At

present,gamemachinesareinape-

riodofrapidtechnologicaldevelop-

ment.Forexample,64bitgamema-

chinesandgamemachineswithRISC

chips,functionallyfarabovepersonal

computers,havealreadyappeared.

SincethesenewgameMachinesare
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closelyrelatedtomulti-media,they

willprobablyexertalargeinfluence

ontheinformatizationofhomelifein

thenearfuture.Forexample,new

gamemachinescanreproducefull

motibnVideoimagesonthefullscreen.

Itmaybecomepossibletowatchvid-

eoornewsortoobtainvarioustypes

ofinformationbyconnectingagame

machinetoaTVset,avideomachine,

oracommunicationsnetwork.This

reflectsthefactthatthesemachines

aredrawingattentionintheU.S.in

connectionwiththeso-calledinfor-

mationhighwayconceptontheCATV

infrastructure.

(5)ElectronicNotel〕ooks

Anelectronicnotebookisinformation

equipmentinnotebooksize・Itcon-

tainsthedesktopfunctionsthatare

neededfbrindividualactivities,such

asanaddressbook,acalendar,a

scheduletable,amemo,adeskcalcu-

lator,andaclock,inacompactcase.

SharpandCasioarethetwolargest

manufacturersofelectronicnote-

books.Eachhassoldseveralmillion

units.Ihaveusedfiveorsixmodels

soldbythesetwomanufacturersin

thepastandatpresent.At.present,I

amalsousingToshiba'spersonalin-

f()rmationequipment。Itisnearlyas

largeasB5-sizepaperandweighs

almostlkg.Althoughitisrather

hardtocarryaround,Ifinditcon－

venienttousebecauseofitsword

processingfunctionandthebuilt-in

floppydisc.Electronicnotebooksare

popularevenamongPrimaryschool

students.Somemodelsaregearedto

childreninappearanceandfunctions.

(6)PersonalComputers

Abouttwomillionpersonalcomputers

aresoldinJapanyearly.Thisisan

ordersmallerthanthenumbersold

intheU.S.,about15millionunits.In

viewofthescaleoftheJapanese

economyandtheeducationa}stand-

ards,yearlysalesofabout10million

unitsinJapanaswellwouldnotbea

wonder.Onemainreasonthatyear-

lysalesareonlyabout2millionunits

isthatpersollalcomputersarenot

disse皿inatingasrapidlyasexpected

athome.

Wehavefiveorsixpersonalcomput-

ersathomebecauseofmyresearch

activities.NEC'sPC9800Series,

whichoperateonMS-DOS,occupya

largeshareintheJapanesepersonal

computermarket.AppleCo.'sMac-

intoshhasapproximatelya15%

share.IBMcompatiblemachinesthat

arepopularinEurope,theU.S.,and

otherAsiancountrieshaverecently

becomeavailableinJapanaswell.

SoftwarethatsupportsJapanesecan

berunonIBMcompatiblemachines

byinstallingDOS八 丁,whichisatype

JIQNo.96,1994 8



ofMS-DOSsoftware. .Ofcourse,I

haveallofthesetypesathome.

Thefactthatpersonalcomputersare

notsowidelyusedinJapanesehomes

canbeexplainedpartlybythedis-

seminationofsingle-purposeword

processormachines.Asseenabove,

themainusageofpersonalcomputers

athomeisdocumentproductionusing

wordprocessingsoftware.Word

processorscanberegardedasperson-

alcomputersdevelopedexclusively

fordocumentproduction.Homeusers

oftenselectwordprocessorsinstead

ofpersonalcomputers・

AlmostAmericanPCusersalsouse

wordprocessingsoftware.Spread-

sheetsoftwareandaccountingand

financialsoftwareforpersonalusers

arewidelyusedaswell.Iusesuch

softwareathomefbrcalculatingin-

COmetax(finalinCOmetaxretUrn)

everyyear,butordinaryemployees

donothavetodothis.Itisreported

thattherequirementofincometax

declarationbyindividualsisanim-

portantmotivefbrpersonalcomputer

useintheU.S.

Wordprocessingsoftwareand

spreadsheetsoftwarearenottheonly

typesofPCsoftwareavailable.A

greaterquantityandvarietyofsoft-

warethanwecanimagineismarket-

edincludingdatabase,PCcommuni・

cations,graphandillustrationpro-

duction,picturedraWing,andPC

gamesoftware.However,children

arebusywithclassestheyattendaf-

terschoolandotherlessons.House-
'Wi

vesdonothavethetimeorenthu-

siasmtolearntofullyutilizethe

varioustypesofPCsoftware.These

arethereasonswhypersonalcom-

puterssuchasgenera1-purposecom-

putersarenotsowidelydisseminat-

edathome.

(7)CD-ROMPIayersand

Scanners

ACD・ROMplayerisconnectedwith

apersonalcomputerandusedfbr

enjoyingPCsoftwareavailableinCD

form,likethefbrmofacompactdisc

fbrmusic,ThepricesofCD-ROM

playershavebeenfallingrapidlywhile

processingspeedrises.Moreand

moresoftwareisbeingmadeavailable

inCD-ROMformforallPCseries.

ACD-ROMhasamemorycapacityof

550MB.Inotherwords,oneCD-

ROMisequivalentto500floppydiscs.

CD-ROMsareusedforapplications

thatrequirethislargememoryca-

pacity,especiallyforsupPlyingmulti-

mediasoftware、Atmyhouse,CD-

ROMplayersareconnectedtoPCs・of

variousmodelssothatwecanenjoy

musicsoftware,encyclopedias,co1-

lectedworksofart,gamesandsoon.
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Forexample,alltwentyvolumesof

anencyclopediacanbestoredinone

CD-ROM.Theinformationobtained

伽mtheencyclopediaincludescol6r－

食lphotographs,voice,animation,and

video.Forexample,alistoftheani-

malsofallthe・familiescanbedis-

playedbylookingup"anima1".We

canevenerり'oythesongsofsmall

birdslWhenwel∞kuphisto亘cal

events,videoilnagesofvariousevents

arereproducedonthePCscreen.

Imyselfstoreacomputer-relatedda-

tabaseinaCD-ROM.Ican士etrieve

informationfをomagiganticdatabase

evenathomebytakinghomeoneCD

frommyoffice.CD-ROMsillwhich

variousPCsoftwareisstoredare

marketedaswelLUsingsuchaCD-

ROM,wecanwatchdemonstrations

ofsoftwarefunctionsorlookat'ex-

amplesofscreen$withoutactually

buyingthesoftware.Recently,

eqUipmentforproducingprivateCD-

ROMshasbecomeavailable,allowing

theusercanprinttext,photographs

orvideoonaCD-ROM.AlthoughI

cannotforeseethatsuchequipment

willbeownedbyindividuals,ithas

thepotentialtobecomeausefulmeans

ofpersonalpublication.

InJapan,theserviceofprintingPho-

tographsonCDsbeganin1993.When

wesendfilmtoapr㏄essinglaborato－

ry,theyp亘ntphotographsonaCD.

Wecanseethemonthescreenofa

personalcomputerbyconnectinga

CD-ROMplayertoit.SuchaCDis

calledaphotoCD.PhotOgraphsdis-

playedonthePCscreencanbecopied

andpastedonadocument.Wecan

makeanalbumusingalbumsoftware.

ImyselfhaveusedaphotoCDseveral

times.

Images(photographs)arechangedto

electronicsignalswhentheyare

storedinaphotoCD.Similarly,pho-

tographsandprinteddocumentscan

bechangedtoelectronicsignalsusing

equipmentcalledascannersothat

theycanbeprocessedbyapersonal

computer.Wehaveascanneratmy

house.Weproduceanillustrationfor

NewYear'scardsbyscanninganan-

imalphotograph.Ifascannerand

characterrecognitionsoftwareare

combined,writtentextcanbe"copied"

toproduceelectronicsignalswhich

arestoredinadatabase.Bycombin-

ingascannerwithtranslationsof卜

ware,Englishtextthatisreadbya

scannercanbetranslatedintoJapa-

nese.Atmyhouse,wehaveattempted

toproduceapersonalcomputertuto-

rialbythe``double-play"ofscanning

thechildren'sEnglishtextbooksand

translatingthemwithtranslation

software.

JIQNo.96,1994 10



3.FutureProgressof

Informatizationof

HomeLife

Sofar,Ihavediscussedtheinforma-

tizationofthehomebyintroducing

theinformationequipmentfoundat

myhouse.Fromthestandpointof

theaveragehousehold,itmayseem

thatthecurrentstateofmyhomeis

onlyanimaginedstateofinfbrmati-

zationatfuturehomes.However,I

thinkthecurrentinformatization

stateatmyhomewillsoonbecom-

monplace,becauseinfbrmatioll

equipmentisrapidlybecomingless

expensiveandeasiertouse.The

questioniswhatcondi・tionsmustbe

mettomakesuchastateareality.

ibwpricesandeasyoperatiollare

extremelyimportantforinformation

equipmenttoenterthehome.How-

ever,theseareonlysomeofthees-

sentialconditions.Theneedfbrin-

fbrmatizationandcomputerliteracy

areimportantissuesfbrstudyingthe

infbrmatizationofhomelife.Iwill

presenttheseissuesbelow.

Nowadays,housewivesareinterested

inparticipatinginvariousactivities

outsidethehome.Moreef丘cient

meansofcommunicationsareneces-

saryforjoiningactiVitiesinafarWider

areatha皿theneighborhood.Tele-

phones,wordpr㏄essor,andpersonal

computerswillbeusedastoolsto

supPortsuchcommunications.

Housewivesneedsupportforhouse-

workinordertogainenoughtime

andenergyforoutsideactiVities.Mi-

crocomputersbuiltintohousehold

elec七ricappliances(themainfbcusof

thecurrentinfbrmatizationofthe

home)havedecreasedhouseworkla-

borinva亘ousways.Ifhomebank-

ing,hometrading,andshoppingfrom

multi-mediaterminalsarerealized,

theseareexpectedtoprovideagreat

help.

Childrenalsoplaysomeroleinthe

informatizationofthehome.They

learntousegamemachinesandper-

sonalcomputersastoolswithoutbe-

ingtaughtbyanyone.Personalcom-

putereducationhasbecomeanof五cial

subjectofcompulsoryeducation.

Husbands(orhousewivesinsome

cases)whoarethecenterofafamily

Ofしenbringtheirworkhome.Ifthey

haveinformationequipmentathome

thatissimilartotheequipmentat

theo伍ce,theycancontinuetheirwork

athomesmoothly.OpPortunitiesto

useinfbrmationequipmentiIlcrease

asourinterestinhobbiesandvolun-

teeractivitiesincreases.Thus,the

needsforinformatizationathomeare

expectedtokeepincreasing。

Ontheotherhand,thereiSgrowing

interestinso-calledinfbrmationlit－

11 JIQNo.96,1994



eracy.Infbrmationliteracyeduca-

tionisgiveninvariousformsaspart

ofschooleducationandcorporateed-

ucation.Atpresent,of五ceswhereno

workcanbedoneWithoutwordproc・

essormachinesorpersonalcomput-

ersarecommon.Thesesocialchang-

esWillineVitablyinfluencehomelife

andpromotetheuseofinfbrmation

equipmentathome.Atleast,the

psychologicalallergytoinf()rmation

equipmentwilldisapPear.

Thedevelopmentofmulti-mediain

thenearfuturewillrealizelinked

operations ,ofaudio-visual(AV)

equipment,suchasTVandvideo

equipment,andpersonalcomputers

orgamemachines.Inviewofthe

importanceofTVandvideoinhome

life,theirlinkagewithAVequipment

willtriggerrapidinfbrmatizationof

thehome.ItcanbesaidthatJapanese

homelifeisataconsiderablehigher

levelofinfbrmatizationnowthanit

waStenyearSagO.Inf()rmatizatiOn

canhavenegativeaspectsintermsof

emotionandsoon,butitiscertain

thatitWillplayanimportantrolein

ourfuturehomelife.Weallmust

considertheinfbrmatizationofthe

homefromourownstandpoints.

JIQNo.96,1994 12



IntroductionofLatestInformation

Equipment

MitsuoTakahashi

Professor

GraduateSchoolofSystemsManagement

TheUniversityofTsukuba,Tokyo

Va亘ousinformationequipmentis

nowfoundinJapanesehomes,asdis・

cussedunder``GeneralSurveyonIn-

formatizationofHomeLife."Iwould

likenexttodiscussportablepersonal

informationeqUipment,suchaselec-

tronicnotebooks,andexplainhow

theyareusedspecifically.Equipment

ofthistypeisalsocalledapersonal

terminalorPDA(PersonalDigital

Assistance).Iwillrefertosuch

equipmentaspersonalinformation

equipmentbelow.

1.ElectronicNotebooks

Electronicnotebooksareatypicalex-

ampleofthepersonalinfbrmation

equipmentthathasbeenusedfbr

sometime.Photolshowsoneofthe

latestelectronicnotebooks(Sharp's

ZAURUS).Asthephotographshows,

itispocket-sizeandweighsonly250

g.Newseriesandmodelsofelectron-

icnotebookshavebeenreleasedin

rapidsuccession.ZAURUSisthelat-

estandthemostpopularproductat

present.ZAURUSispackedwith

numerousfunctipns,includingreport

generation,aphonebook,anaddress

book,acalendar/schedule,business

cardmanagement,ahandwrittennote

pad,an'actionlistandactionplan-

ner,Japanese,English-Japanese,and

Japanese-Englishdictionaries,anda

globalcl㏄k.Itcanevenexchange

datawithanopticalcommunication

functionandprintdatausingar)rint-

erf()rapersonalcomputer.

(1)PenInput

Nomatterhowmanyadvancedfunc-

tionsareincludedinpersonalinfor-

mationequipment,itwillnotbeused

ifitjsdifficulttooperate.Easeof

13 JIQNo.96,1994



Photo1:Sharp,sElectronicNotebook,ZAURUS

operationisespeciallyimportanpfor

personalinfbrmationequipmentthat

canbecarriedaroundinapocketand

usedanytime.Manyrecentelectronic

notebooksandotherpersonalinfbr-

mationequipmentfeaturepenopera-

tion.ThisfeatureisincludedinZAU-

RUSaswell.Forexample,pr㏄ess-

ingcanbeexecutedimmediatelyby

usingapentoselectanicon(picture

symbol)thatrepresentsafunction

fromthemenudisplayedonthe

screen.

Apenisusedasadatainputdevice

aswell.Japaneseusersneedtoinput

datathatisuniquetoJapanese,such

askanjiandkana.Recentpeninput

equipmentsupPortsva亘ousinput

methods,suchashandwrittenchar-

acterrecognitionandtypewriterkeys.

Ausercanselectanyofthem.ZAU.

RUSoffersthefbllowingfourbasic

inputmodes:handwrittencharacter

recognition,aJapanesealphabet

board(arrangedintheJapaneseal-

phabeticsequence),analphabet

typewriterboard,andanalphabet-

kanaconversionboard.Italsohas

theinputfunctionsofOCR(automat-

icinputbyacharacterreader),com-

monwordinput,andinputfroma

userdictionary.

(2)Reportgeneratorandhand・

writtennotepad

Thereportgenerationfunctionpro.

ducesreportsillspecifiedf()rmats.

Thisfunctionisconvenientformak-

ingmemosorshorthandnotesat

meetingsorbusinessthpreports.The

JIQNo.96,1994 14



reportisreadywhenthemeetingends

orwhenyouretumfromthetrip.Of

course,detailedreportsmustbepro-

ducedseparatelyWithawordproces・

sor.

functionisoneofthem.Forexample,

wecaninputdepartmentnames,po-

sitions,etc.inansimpleoperationby

registe亘ngthemascommonlyused

words.

OneoftenwantstOmakeabriefnote

ofone'sideas.Itisconvenienttobe

abletomakenotesfreelyduringa

meetingoronatrainduringabusi-

nesst亘p.ZAURUSoffbrsthehand-

w亘tingmemofunctionbywhichweト
canmakememosinimagesorchar-

actersbycombiningcharacters,hand-

drawnlines,straightlines,aneraser,

andva亘ouspatterns.Amemocanbe

pastedonareport.

(3)Phonebookandbusiness

cardmanagement

Businessmenneedaphonebookand

businesscards.Usingthephoneb∞k

.function,wecanrecordnames,ad-

dresses,telephonenumbers,etc.and

retrievethemfreely.Usingthebusi-

nesscardfunction,wecaninputand

usenames,companynames,depart-

ments,positions,andaddresses.The

postalcodefUnctionisconvenientfbr

inputtinganaddress;whenapostal

codeisentered,alistofthecorre-

spondingaddressesisdisplayed,and

wecaninputanaddressbyselecting

thecorrectonewiththepen.ZAU-

RUShasvahoussuchdataillput

suppOrtfUnCtions.Thecommonwords

(4)Calendar/schedule

Usingthecalendar/schedulefunction,

wecaninputaschedulefbranydayof

amonthlycalendartable.Schedules

ofawholeweekcanbelistedor

graphicallydisp}ayed.Wecanjump

toaspecifieddateorsetanalarm.

(5)Actionplanner

Thisfunctionranksvariousjobs,such

asmanusc亘ptwritingandsubmis-

sionofestimates,inorderofimpor-

tanceandmanagestheminvarious

ways.Forexample,itcanlistthe

jobsofspecifiedimportanceorextract

incompletejobsonlyorcompletedjobs

only.Theactionplannerfunction

canlisttheactionsrelatedtoapartic-

ularjob,schedulethem,extractthe

relatedpeople,orgenerateareport.

(6)Otherfunctio]ns

Wecanuseanyofthethreediction-

aries,Japanese,English-Japanese

andJapanese-English,byselecting

itfromanyscreenwiththepen.In-

formationcanberetrievedbyspeci-

fyingaheadword,ka】 【功i,pronuncia－
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tion,orfield.SinceZAURUShas

theworldclockfunction,wecanse・

lectacityfromthecitylistdisplayed

onthescreenandgetthetimeof

thatcity.Datacanbeexchanged

betweenZAURUSunitsbytheopti-

calcommunicationfUIlction.These・

crecyfUnctionprotectsdatafrom

othersandthecalculatorfunction

perf()rmscomputing.

ZAURUShasfarmoresophisticated

fUnctionsthanthepreviouselectron-

icnotebooksandcantrulybecalled

personalinf()rmationequipment.

Toshiba'sEXTENDseriesissimilar

toZAURUS.AlthoughtheEXTEND

islargeandheavy,ithasafloppydisc

andoutstandingfUnctionsfbroperat-

inginlinkagewithapersonalcompu-

terorawordpr㏄essormachine.A

penisfullyutilizedfbritsoperation.

AppleCo.'sMessagePadranksabove

personalinformationequipment.

Apple'stechnologycalledNewtonis

utilizedfbrthismodel.Atpresent,

theMessagePadisavailableonlyin

theEnghshversion,butifaJapanese

versionisreleasedinthenearfUture,

itcouldbringaboutamajorchangein

thefieldofpersonalinformation

　
equlpment.

2.ElectronicBooks

infbrmationinan8cmopticaldisc

havebeenavailablefromSony,Mat-

sushita,andSanyoElectricfbrsever-

alyears.Someelectronicbookssup-

portcharactersonlyandsomesup-

portbothcharactersandimages,

whileotherssupportcharacters,im-

ages,alldvoice.Photo2showsSony's

electronicbookwhichsupportschar-

acters,imagesandvoice.Onedisc

canstoretheequivalentofabout10

dictionariesofcharactersormorethan

5hoursofvoice.Severalhundred

titleshavealreadybeenreleased,

ranging伽mteaching,dictionahes,

technicalterms,languages,andbusi-

nesstohobbiesAeisure.Foreign-made

electronicbooksarealsoavailable.

Electronicbooksvaryinsizeand

functions.Asmallelectronicb∞k

resemblesanelectronicnotebookwith

asmallliquidcrystaldisplay.An

e}ectronicbookofahighermodelhas

alargescreen,high-speedretrieval

andgraphicdisplayfunctions.Some

canbeconnectedtoapersonalcom-

putersothatinformationinanelec-

tronicbookcanberetrievedfroma

personalcomputer.Somehavealan-

guageteachingkeyboardsuchasan

Englishconversationkeyboard,so

thatausercanlearnconversation

whilelisteningtovoice.Ausercan

changethedisctoenjoyagreatvarie-

tyoftitleswithanymodel.

InJapan,electronicbooksthatstore

JIQNo.96,1994 16
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Inthehome,anelectronicbookcan

beusedasanelectronicdictionaryor

encyclopediaorasalanguageteach-

ingtool.Whenweinputonlypartofa

word,alistofcandidatewordsisdis-

played.Wehaveonlytoselectthe

rightonefromthelist.Whenitis

usedasalanguageteachingtool,a

listofvarioussituations,suchasan

airportoranairplane,isdisplayed.

Whenweselectonesituation,wecan

seeorhearanactualconversationin

thissitua60ninEnglish.

Anelectronicbookmustbeplacedon

adeskorsomethingstablebecause

itsweightissubstantia1,anditmust

beoperatedwithakeyboard.Incon-

trast,withdigitalbooksrecentlyre-

leasedbyNEC,ausercanreadan

electronicbookanytimeandany-

where.Photo3showsNEC'sdigital

book.FloPPydiscsthatareordinari－

lyusedfbrpersonalcomputersand

wordprocessorsareusedfbrdigital

books.Therefore,onedisccanstore

severalbooks.Thefloppydiscunit

andthemainunitareseparate.Be-

f()retheuserstartsreading,hetrans-

fersthecontentsofafloPPydiscto

themainunit.Sincethistakesonly

fiveorsixminutes,morethanenough

fbraday'sreadingcanbetransferred

beforetheuserleaveshomeforwork.

Thecontentsofbooksrangefrom

novelstogo(Japanesecheckers),

shogiandgames.

Thefunctionsofdigitalbooksinclude

pagechanging,b∞kmarking,magni－

五cation,andreference.Usingthe

referencefunction,wecanseedetailed

informationaboutapersoninanov-

el,themapofal㏄ation,oranillus-

trationofahistoricalevent,fbrexam-

ple.Wecanenjoyreadinginaway
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thatisdifferentfromordinaryread-

ing.Sinceadigitalbookcanbeheld

illthehand,wecanreaditevenwhile

standinginacrowdedtrain.Although

thefirstdigitalbookshaveonlyre-

centlybeenreleased,awiderangeof

titles,includingnovels,essays,busi-

ness,languages,dictionaries,sports,

丘shing,go,shogi,quiz,andcomics,is

becomingavailable.Floppydiscsfbr

digitalbookscanbeusedonpersonal

computersaswell.Wecanenjoy

readingonthescreenofapersonal

computerathomeandonadigital

bookwhenawayfromhome.

Electrohicb∞ksf()rpersonalcom-

putersareavailableaswell.They

aremulti-media,aformthathasre－

centlybeenspreadingwidelyinJa-

panaswell.Theseveralthousand

CD-ROMtitlesthatareavailablecan

beenjoyedbyconnectingaCD-ROM

toapersonalcomputerwithWindows

oraMacintosh.Theyhavethepoten-

tialofchangingthewayweenjoy

personalcomputersathome.Ency-

clopedias,electronicpicturebookSand

musicsoftwareincludingvariousex-

planationsaretypicalexamplesof

thesetitles.Somepersonalcomputer

seriesareadvertjsedashavingmul-

ti-mediasupportfromthebeginning.

Somemodelsareavailablefbrabout

300,000yenfbrawholeset.Photo4

showsFujitsu'smulti-mediaperson-

alcomputer.Multi-mediapersonal

computerscangreatlyexpandthe

JIQNo.96,1994 18
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rangeofPCutilizationbecauseordi-

narywordpr㏄essingsoftwareand

spreadsheetsoftware,ofcourse,can

alsorunonthem.

3.TVGameMachines

TVgamemachinescanbecalledthe

mostwidelydisseminatedinfbmla-

tionequipmentinJapan.Thetypical

seriesareNintendo's``SuperFami-

con,,(anabbreviationf()r"Family

Computer"),Sega'sMegaDrive,and

NEC'sPCEngine.Themarketis

floodedwithsoftwarefbrthem.

FamiconisespeciallypopUlar.When

popularsoftwareis.releasedtothe

market,peoplewhowanttobuyit

evenwaitinlineallnight.AFamicon

isoperatedWithacontrollerwithsev-

eralbuttons.Itisamazingtoseehow

easilythiscontrollerisoperatedeven

byaprimaryschoolchild.Many

peoplehavepointedoutthatapsy-

chologicalallergytothekeyboardisa

barriertothedisseminationofper-

sonalcomputersinJapan,butIthink

thattheagewillsooncomeinJapan

inwhichanybodyWillbeabletofreely

operateakeyboard.

Ihaveintroducedsomeexamplesof

infbrmationequipmentthatisex-

pectedtoplayanimportantrolein

theinformatizationofhomelife.
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HistoryofInformatizationof

HomeLifeinJapan

MinoruKikuchi

SeniorResearcher

MediaDevelopmentResearchInstitute

1.AgeofPersonalMedia

InJapan,itisthoughtthat

infbmatizationmeanscomputeriza-

tion.Thisisduetotheindustrial

policy,beguninthe1970s,ofequating

informatizationwiththeintroduction

ofcomputers.

Fromtheviewpointofhomelife,in-

f()rmatizationtookplaceintwo

phasesinJapanjustasitdidin
EuropeandAmerica.Printedmedia

spreadduringthefirstphaseand

telecommullicationmediasuchas

broadcastingandthetelephonedur-

ingthesecondphase.(Figure1)

Printedmedia(newspapers,perio(五 －

cals,etc.)spreadalongwithmoderni-

zation;radiobroadcastingstartedin

1924,andTVbroadcastingstartedin

1953.Thesearestillthemaininfbr-

mationmediautilizedinJapanat

present(Note1).TVse而cehas

spread飴rmorerapi(丑ythantheother

informationmediaandhashadthe

largestimpactontheinformationlife

oftheJapanesepeople.Thetechnol-

ogyandproductionofTVlaidthe

fbundationfbrJapantobecomea

countrybasedontheelectronicin-

dustry,andbecamethedriVingforce

ofrapideconomicgrowthduringthe

1960s.

TelephoneserVice,whichconstitutes

thenucleusofnetworks,wascom.

mercializedin1890,aftertelegram

service.However,telephonese而ce

wasavailablemainlytogovernmen-

tal,public,andmilitaryorganizations

beforeWorldWarII.Telephones

spreadslowlyinthehomeandwere

overtakenbyradioandTV,which

beganlater.Therateoftelephonesin

homesdidnotgoabove50%untilthe

1970s.

The1980ssawthei]㎡brmatizationof

thethirdphasefbrJapanesehomes

withtheapPearanceof``infbrmation

JIQNo.96,1994 20
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FigUrelSpreadofRadioandTV

electricappliances,"whichareo亘ented

moretOpersonalandinformationuse

thantheprevious`householdelectric

apPhallces,"asrepresentedby'IVsets・

NewinformationequipmentapPeared

andspreadinrapidsuccessionbe-

tweenthemid-1970sandthe1980s.

Microcomputers(equivalenttocur-

rentpersonalcomputers)apPeared

between1973and1975;1/2inchcas-

settetypeVTRs・(VCR)ofBetamaxor

VHSin1975,CDsin1982,and

Nintendo's"FamilyComputer"in

1985.(Figure2)
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Thesehavedifferentcharacteristics,

butshareonefeature:thepersona1,

freehandlingofinformationmedia.

2.WordProcessorsand

theOpenMarketPolicy

inTelecommunications

The1980ssawtwoeventsthatshould

notbeoverlookedregarding

infbrmatizationinJapan.

OnewastheappearanceofJapanese

wordprocessors,developedbyToshiba

in1978.

InEuropeandAmerica,typewhters

havebeenusedsincetheendofthe

19thcentuty.Incontrast,Japanese

typewritersthatcouldphntseveral

thousanddif飴rentcharactersofthree

categories(kar蛎i,katakana,and

hiragana)wereusedonlyfbrp亘nting

andbusinesspurposes.Atthebegin-

ningofthe1970s,thepr㏄essingof

Japanesebycomputerswasthefron.

tiertechnologyofinfbrmationengi-

neering.``Kana-Kanjiconversion,"

developedasaresultofresearchsince

the1960s,allowedpracticaluseof

wordprocessors.Initially,wordpro-

cessorswereregardedasequipment

f()rprintingandbusinessusebecause

oftheirhighp亘ce3.However,they

graduallyspreadtothehomeowing

totheirrapidlyimprovingperfbrm-

anceallddecliningprices.(Figure3)

(%)

40

30

20

10

(thousand

units)

4000

■(Theshiprnentarnountjsgivenasmonetaryvaluedata .)

JapanBusinessMachineMakersAssoCiation(Datasource:MITI,
"AnnualMaghineStatisticsRe

port.)
i[Phenumberofunitsandthernonetaryvaluewerer卯ndedtothe

nea了estthousandandthenearestten ●millionl工espedLive1》2●(Th
esourcedatawereusedfbrtheaverageshipment

valueperunit.)

・Spreadtohomes(EeonomicPlanningAgenCy
,

K〕onsumptionTrendSuτveyカ)

〔Thenumberofhouseholdsasortheendof
eachfiscalyearisgiven.Forexample,

thedataasofMarch,1988,aregivenas

the1987fiscalyear.)

102.6

63,5
●'35

.089

ザ

167s

316.α'
戸

7itt.s'
.i・ll

iiii2649iミi

(bi皿ionyen)

8ミi

鑛 占

'78フ9'80'81'82'83'84'85'86'87'88'89'90'91'92'93(year)

(Shipment)
priceperunit 6300. 2000 1682 1129 713 450 146 88 97 1∞ 116 134 141 145 144

*Retailprice

(thousand
yen)

(DentsuResearchInstitute,"1994WhitePaperonInformationMedia")

Figure3TrendsinWordProcessorMarket

23 JIQNo.96,1994



Liketelephoneservice,wordpr㏄es-

sorsspreadtocompanies丘rstand

homessecond.Manycurrentlyavail-

ablewordprocessorsareusedaselec-

trictypewriters,simplyfortyping

documellts.However,wordproces-

sorsthatprocesscharactersinvarious

waysarehighlysigni丘cantasameans

ofpersona1士nformationprocessingf()r

Japanesepeoplewhodidnotexperi-

encetheevolutionprocessfromtype-

writerstOpersonalcomputers.

Theothereventthathadamajor

impactontheinformatizationofthe

homewastheprivatizationofNTT.

Thisdecisionwasmadeunderade-

regulationpolicy,alongwiththeU.S.

andtheU.K.

Telephonese㎡cebegantodissemi-

natetothehomeafterWorldWarII.

However,thosewhoappliedfbrsub-

scriptionhadtowaittwoorthree

yearsbecausetheconstructionofthe

communicationinfrastructurepro-

gressedonlygradually.Itsspread

progressedrapidlyduringthe1970s

(therateofhouseholdtelephoneown-

ershipreached50%in1974)because

dialingservicewasintroducedna・

tionWidein1968.Thebacklogwas

eliminatedin1977.

Inthe1980s,NTTpromotedtheex-

perimentaldevelopmentofINS,

videotex,etc.todiversifytelecommu－

nicatiollservices.WhenNTTwas

privatizedin1986,newcommoncar－

㎡erssuchasDaini-Dendenentered

thetelecommunicationsmarket.The

newnon-NTTtelecommunications

servicemarketgrewto2.3trillion

yeninonlyfiveyears.

Thechange丘omblackdial-typetele-

phonesetstocolorfUlpush-button

phonesissymbolicoftheprocessof

theprivatizationofNTT.(Ofcourse,

push-buttonphoneshadalreadyap-

pearedbetween1969and1970,be-

f()reprivatization,andofferedfunc-

tionsforcomputingservicesinter-

lockedwithahostcomputerandfbr

airlineticketreservation.)

Blackdial-typetelephonesetsare

basedontheideaofbusinesstele-

phoning:thatis,atelephonecallis

madetotalkaboutbusinessbriefly.

Incontrast,multi-functionpush-but-

tonphonesareintelligentcommuni・

cationterminals.Variousportable

telephoneterminalshavebrought

aboutlongP亘vatecallsandnewap-

plications.

Thechangefrom①blackdial-type

telephonesets→ ②colorfulpush-

buttonphones(answe亘ngmachines,

call-waiting)→ ③portabletele-

phones(cordless,cellular,extension)

iscloselyrelatedtotheinf()r-matiza-

tionofthehomeand"personaliza－
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tion".Justafewyearsafterthep亘 －

vatizationofNTT,waterprooftele・

phonesetsapPearedandpagersbe-

camepopularamonghighschoolgirls

andprimaryschoolchildren.Anew

telecommunicationnetworks㏄ietyis

beingfbrmed.

Telecommunications,asrepresented

bythetelephone,areoftenregarded

asin丘astructure.Telephonesetstend

toberegardedasoneofthe``three

mostimportantbusinesstools,"along

withcopiersandpersonalcomputers.

Forhomelife,thetelephoneservice

isthemostbasicnetworkmedia.

Networkmedia,asrepresentedby

.thetelephone,areessentialfordis-

seminatingPersonalcomputercom-

municationsandmulti-media.

Telephonesetshavechangedtoward

①multiplefunctionsand②

portability.(Figure4)

Push-buttonphone

iiiii鑓iiii

/

曾

→
Extension

Dial・typetelephone

＼

Answeringmachinc

Transfer

Timeshift

(dclayfunctions)

Personalcomputer

communlcatlons,

multi.media

VCR,

facsimile

Cordlcss

Waterproof

i灘i…i

i麗i
i蕪i妻

→
盤

Cellular

Portabletelephone Airplane

斑rSO

彩"

n'a1

Train

Anytime,

…灘

Walkman,

portableterminal

(PreparedbyMediaDevelopmentResearchInstitute)

FigUre4EvolutionoftheTelephone
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Telephonesetshavevariousintelli-

gentfunctions.Theansweringma-

chinerecordingfunctionshouldnot

beoverl∞ked.Theratherprimitive

answeringmachines・usingacassette

tapeareworthyofattentionbecause

theyhavebroughtaboutachangein

therealtimenaturebftelephone

COmmUn1Cat10nS.

Facsimile(printinginfbrmationon

paper)andpersonalcomputercom-

munications,whichdrewattentionas

newformsofcommunicationsinthe

1980s,havebothrealtimenatureand

delayfUnctions.Theconvenienceof

beingabletocontactapersoneven

duringhisabsenceandbeingableto

retrieveinformation(messages)

anytimeisverysignificant.

Ontheotherhand,themainconcept

oftheportabilityQftelephonetermi-

nalsis"anytime,anywhere,andwith

anybodゾ'.Wearenowabletomakea

telephonecallfromacar,atrain,a

ship,anairplane,oroutdoors,

Thetimeandspacerestrictionsof

telephoneservicewereeliminatedin

the1980s.

Telephonesareusedinvariousways.

Achildwhohasjustcomehomecalls

.upanext-doorchildtowhomhehas

justsaidgoodbye.Ayoungcouple

talksonthephonefbrhours.Some

peoplefindpleasureinDialQ20r

telephoneclubs,whichareatypeof

voicedatabase.Somehighsch∞1girls

usepagersfbrcommunicationsamong

themselves.Thesenewusagesofthe

telephonewillprovideusefulinfbr-

mationforthespreadofmulti-media

andPDA.

3.InformationMediaas

Entertainment

Allinf()rmationmediaexceptbroad-

casting,includingTVandradio,have

spreadfbrbusinessusefirstandhome

usesecond.Anewinfbrmationme-

dium'beginstopenetrateintothe

homeafterpeoplegetusedtoitatthe

of五ce.Personalcomputersandword

pr㏄essorsspreadbythispattern.The

samepatternisexpectedtoholdfbr

faxmachines,copymachines,and

multi-mediaequipment.

ManyJapanesepeoplemakeaclear

distinctionbetweenworkandtheir

privatelives.Thisisreflectedclearly

intheirinformationbehavior.

Employeeswhofreelyuseelectronic

media,suchaspersonalcomputers,

wordprocessors,faxmachines,and

intemationaltelephoneservices,and

readtechnicalperiodicalsandeco-

nomicsnewspaperssuchasThe

NikkeiShimbunattheofficemakea

suddenchangeintheirinfbrmation
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behavioratthemomenttheyleave

theo伍ce.Let'slookatwhatthey

holdwhiletheyhurryhomein

crowdedtrainsillTokyoat60'clock

intheevening.

Whattheyareholdingisnotelectronic

media,suchasadigitalbookoran

electronicnoteb∞k.Theyareread-

ingsportspaperswithbaseball,soc-

cer,andentertainmentarticles,tab-

loideveningPaperswithapPealing

titles,andweeklycart∞nmagazines.

InJapan,newspapersarenotdiffer-

entiatedintohighlevelpapersforthe

intelligentsiaandlowbrowpapers,as

inEuropeandtheU.S.Sportspapers

thatcarry'articlesonsports,enter-

tainment,socialtopics(crimes),and

scandalsenjoyhighpopularityamong

thegeneralpublic.

ThemostuniquePhenomenoninthe

Japaneses㏄ietyisthepopularityof

cartoonmagazines.Forexample,

ShollenJumphasacirculationofsix

millioncopies.(*Manyreadersof

thismagazineareintheir20sand

30s,althoughthetitlecontainsthe

word"shonen"(boy).)Cartoon

magazinesarepopularuptothemid-

40sagegroup.Manyfbreignersare

surprisedtoseeJapaneseemployees

absorbedincartoonmagazinesona

train.Comicsandcartoonsareamong

theinformationmediathathavebe－

comedeeplyestablishedamongthe

Japanesepeople.

(1)Gamecenters

Gamecentersandkaraokeboxes

(establishmentswithanumberof

smallroomsfbrkaraoke)havebe-

comepopUlaramusementplaces.

InJapan,movieswerethekingof

entertainmentuntilthe1950s。How-

ever,theydeclinedquicklybeginning

inthe1960sbecauseofthespreadof

TVsetsandthediversificationoflei-

surelife.(Note2)

Incontrast,gamecentersapPeared

duringthe1960sandreceiveds㏄ial

recognitionafter"Invader"game,a

desktoptypeTVgame,gainedhigh

popUlarityattheendof1978.Since

then,gamecentershaveformeda

greatamusementmarket.

Previously,gamecenterswerepopu-

larmainlyamongteenagesecondary

schoola皿dhighschoolstudents.But

theirpopularityhasspreadevento

maleandfemaleemployeesintheir

20ssincethemid-1980s.

Thisisduetothehighpopularityof

simulationgamesproducedbycom-

putergraphics(CG)suchas3DPoly-

gon,drivinggames,Virtualreality

games,andcranegamesthatattract
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peoplewithcharactergoods. theater.

TheCGtechnologyandsimulation

videotechnologyintegratedwith

movementapPliedtothesegamesare

ofthehigheststandardsf()undinJa-

panexceptforthoseusedforbusiness

applications,suchasCAD/CAM.In

Japan,advancedvideotechnology

suchas3-dimensionalCG,pseudo

stereo,andvirtualrealityisflourish-

ingnotatmilitaryorbusinessfacili-

ties,butatgamecentersincities.

(Note3)

InJapan,gamecentersaregrowing

intominithemeparks(urbantype

themeparks,inwhichanentire

buildingisagamecenter),asrepre-

sentedbyNamcoWonderEgg.Simu-

lationgamesthatareplayedinterac-

tivelybyanumberofpeopleand

simulationgamesproducedbyvir-

tualrealitytechnologyarebeingde-

velopedinrapidsuccession.

Ontheotherhand,themeparksas

representedbyTokyoDisneyLand

becameverypopularinthe1980sin

Japan.Morethanonehundredplans

werepromoted.Thisledtothere-

newaloftheamusementindustry

(amusementparks).Oneofthe

greatestattractionsishighdefinition

IMAX(70mm,15perfbrations).This

producessimulationvideobyinter・

10ckinghighresolutionvideoanda

(2)Karaoke

Unlikegamecenters,whichattract

mostlyurbanyoungpeople,karaoke

ispopularamongmenandwomen,

theyoungandtheold.

Japanesepeoplehavealwaysenjoyed

liquorandmusictogether.Guitar

musicandlivepianoperformances

wereenjoyed.

Theword`karaokei'derivesfromthe

Japaneseword``kara"(empty)and

theEnglishword"orchestra."Itsoh-

ginissaidtobeaccompanimenttapes

f()rprofessionalsingersusedin1972

atasnackbarinKobe.In1976,

Clariondevelopedkaraokeequipment

f()rbusinessuse.Afterthat,karaoke

becameafbrmofentertainmentfbr

employeesofmiddletoadvancedage.

Itwasafter1980thatkaraokecre-

atedanationalboom.Videodisc

karaoke,producingmusicandvideo

incombination,appearedin1982.

Thistriggeredthespreadofkaraoke

notonlytothenightmarket(bars),

butalsotothehomemarket.Video

disckaraokesetsthatcanreproduce

musicandvideowhenbuttonsare

simplypressedwererecognizedas

thefirst"interactivemedia".
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TheapPearanceofkaraokeboxeS,fa・

cilitiesdesignedespecially・fbr

karaoke,promotedtherapidexpan-

sionofthekaraokemarketduring

thelaterhalfofthe1980s.Atpresent,

150,000karaokesystemsareinstalled

forthedaymarket(inns,hotels,etc.)

and350,000systemsfbrthenight

market(pubs,snackbars,etc.).There

are10,063karaokeboxesand107,488

karaokeroomsinthecountry(asof

theendofDecember1992).

Karaokeusershaveexpandedfrom

thepreviousgroupofemployeesof

middleageandovertopeopleofall

agegroups(primaryschoOlchildren,

secondaryschoolstudents,house-

wives,agedpeople),allgellerations,

andall㏄cupations.Amongvarious

typesofleisure,karaokehasthe

largestandwidestpopulation.(Note

4)

Karaokesystemsareevolvingaswell.

TheyarechangingfromVideodiscsto

morecompactdigitalmulti-media

equipmentsuchasCD-IandCD-V.

Colnmunicationkaraokethatutilizes

N-ISDN(NarrowbandIntegrated

ServicesDitigalNetwork)hasspread

rapidlyoverthelastyearsorso.A

userataterminalcanaccesstensof

thousandsofmusicalpiecesstoredin

ahostcomputeratthecenter.(The

on-linetypeandtheo五 二linetypeare

available.Inthefbrmer,ausermakes

directaccesstomusicstoredinthe

hostcomputeratthecenter.Inthe

latter,abouttenthousandmusical

piecesarestoredonaharddiscanda

useraccessestheminoff-linemode.)

.Thisisthenewestapplicationofdig-
italcommunications.

4.InformatizationofSo・

cialSystems

Entertainmentsuchasgamecenters,

themeparks,andkaraokearethe

mosteasilyunderstandablefbrmsof

informationmedia.Inourdailylife,

infbrmatizationutilizingnetworksis

mostobviousatconveniencestores

andbanks.

InJapan,theinf()rmatizationofsocial

systemsbymeansofcomputerization

wasstartedbylargetransportation

companies,suchasJapaneseNational

RailwaYs(1963-1964),JapanAir

Lines,andbanks.

Wefirstsawcomputersandlearned

abouton-linenetworkswhenwe

watchedseWicecounterstaffoperate

thecomputertemlinalsoftheseat

reservationsystem.(Inthosedays,a

reservationcouldIlotbemadeauto-

matiCallyfrOmaterminal.)

(1)Financialsettlementsby

transactionoperations
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Recently,creditcardsarebecoming

popularamongJapanesepeople.

However,theJapanesesoCietyisba-

sicallydifferentfromthecashless

Americansocietywherechecksare

widelyused.

Cashcardsspreadrapidlywhile

Japanesecitybanksconstructedon-

lineComputersystems(1st,2nd,and

3rdphases),Thesecashcardsare

magnetictypecardsandwereused

mainlyforWithdraWingcashduring

theinitialperiod.However,theyhave

becomemUlti-purposecardsthatcan

beusednotonlyfbrwithdrawalsbut

alsofbrdepositsandtrans]rers.This

changetookplacealongwiththe

progressofbanks'on-linesystems.

Inordertosavelabor,majorcitybanks

adoptedmachinesfbrindividuals'fi-

nancialsettlements.Uptoaboutten

CDs(cashdispen$ers)areinstalled

ateverybrancho伍ceofabank.A

customerinsertsacashcard,inputs

hispassword(number),andtouches

buttonstofbllowtheinstructionson

thetouchsensormonitor.Thecus-

tomercanperformallkindsoffinan-

cialsettlementsinthisway.

Thisisthemostcommontypeof

transactionamongtheJapanese

people.Somepeopleofmiddleand

advancedagegroupdonotfUllyutilize

thesemachines.Somefeelresistant

tomachineoperationsthataref()rced

one-sidedlybybanks.However,fbrc-

ingseemstobethemosteffective

waytospreadmachilletransactions.

(Note5)

Telephonetypebankterminals(used

f()rbothtelephoneandbankservices)

arebeingdevelopedforbusinessusers.

Theyareexpensiveandhavenot

spreadwidely.Automatic丘nancial

settlementwillpenetratehomesinthe

futurewhenthenecessaryinfrastruc-

tureislaid,teminalsareimproved,

andsomelegalreVisionismade.

(2)Informatization6fcon・

VenienCeStOreS

ElectronicregistersandPOSsystems

atconveniencestoresandsupermar-

ketsdrawourattentionasanother

formofsocialinformatization.At

conveniencestores,consumersdonot

actuallyoperateterminals,asthey

doatbanks.However,barcodeson

goodsarereadbyterminals,and

theaterreservations,publicTVfee

payments,andelectricitybillpay-

mentsareprocessedinstantly.These

operationsstronglyshowusbeyonda

doubtthatinf()rmatizationispro-

gressingrapidly.

5.Informatizationof

Automobiles

Inf()rmatiOnme(liaareaCtivelyintrO－

JIQNo.96,1994 30



TablelSpre'adofInfCrmationMediatoCars

AM伊Mradio Cassette

Player

CD

player

Carphone CarTV Navigation

system

Spread

Per。entageofcarown鯛

de8品 題topurcha8e

94.0%

}

88.0%

一

21.5%

23.3%

1.3%

12.5%

1.7%

26.2%

0.6%

26.9%

*Alargepercentageofcarownersdesiretopurchasenavigationsystems ,CDplayers,andcarTVs.

(DentsuResearchInstitute,"1994WhitePaperonInformationMedia")

'
Table2 SpreadofInformationMediatoHomes

(AsofendofMarch,1993)

ColorTV Satellite

broadcasting

CATV

(UrbantypeCATV)

VTR CD Word

P「ocesso「

90.0% 213% 19.7%

牢(2 .5%)

75.1% 54.7% 36.2%

Personal

computer

Push・button

phone

Videocamera Videodisc Facsimne Karaoke Videogame

11.9% 53.2% 25.6% 16.8% 6.7% 18.1% 72.0%

*率

(EconomicPlanningAgency,℃onsumptionTrendSurvey")

*MinistryofPostsandTelecommunications

**Industryestimate

ducedinautomobilesaswellalong

Withtheinformatizationofourliv-

ing.

Thestandardinformationmediafor

autOmobileswereAMIFMradioand

astereocassetteplayer.The1980s

sawrapidspreadofcarCI)s.InJa-

pan,manyaudiofansspend、more

moneyforaudioequipmentintheir

carsthanathomebecauseofpoor

housingconditions.Infact,menin

the20sand30sspendmoretimeen-

joyingaudioequipmentincarsthan

anywhereelse.

CarTVs,cellulartelephones,anda

naVigationsystemsarenewlydrawing

attention.Cellulartelephoneswere

onceastatussymbolforrichpeople,

buthavebecomeacommon』medium.

AcarnavigationsystemusingaCD－
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ROMhasbecomestandardequipment

inlargepassengercars.Ithasre-

centlybecomehighlypopularamong

youngPeoPleandisrankedas``the

productIwanttobuymorethanany-

thingelse."Itseemsthatkaraoke

andnaVigationsystemsaretriggering

thespreadofmulti-media.(Table1)

6.Informatizationof

HomeLife

Broadcastingmedia(TVandradio)

andthetelephonearethemainin-

formationmediainthehome.Since

thetelephoneisusedmostlyf()rtalk-

ing,transactiontypeservicesdidnot

spreadwidely.TheusageofPersonal

computercommunications,electronic

mail,anddatabaseservicesisstill

low,althoughthesemarketsare

growingrapidlyintheU.S.(Note6)

AVequipmentsuchasVTRsandCDs,

wordprocessors,personalcomputers,

andgamemachines(videogames)

havebeguntodisseminatequickly,

butmostareusedasstand-alone

eqUipment。Theyarerarelyconnected

tonetworks(Tabl32).Althoughmail-

ordersalesaregrowingrapidlyin

Japan,catalogshoPPinghasthe

largestshare.(Note7)

Ticketscanbereservedfromamulti-

pu】q)osetelephoneterminal.Butmost

peopleprefertomakereservationsby

phone.JapanesepeopleprefertOtalk

withstafffacetofaceoroverthe

phonetomakeareservationunless

theyareforcedt6useamachinelike

acashdispenseratabank.

Facsimilemachinesareusedmore

frequentlythanpersonalcomputer

communicationsinofficesaswell.

Thisseemstobearesultofthe

Japanesecharacteristicofvaluing

man-to-mancommunications(orface-

to-facesalesinbusiness)orvisua1.

information,suchascharacters.

Thefailureofstocktradingby

Nintendo'sFamilyComputertermi-

nalsseemstohavebeencausedby

people'sunfamiliaritywithmachine

tranSaCtiOnS.

Japanesepeoplehaveutilizedinfbr-

mationmediamainlyinthefbrmof

massmedia(printedinformation,

broadcasting,AV,etc.)orinthefield

ofhobbiesandentertainment(game

centers,karaoke,etc.).Multi-func-

tiontelephonesets,wordprocessors

(usedaselectronictypewritersatfirst

inJapan),andpersonalcomputers

werespreadinthe1980s.

Itwilltakeaconsiderableamo皿tof

timeuntilpeoplebegintouseword

processorsandpersonalcomputersin

moreadvancedformsandcarryout
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varioustransactionsbyterminaloP-

erations.

Forsuchservicestobestarted,the

ISDNnetworkmustbeexpandedas

their血astructure,TVandAVequip-

mentmustbemadeeasiertouse,and

intelligenttelephoneterminalsmust

bedeveloped.Atthesametime,our

communicationandpurchasinghab-

itsmustchange.

However,itispredictedthattoday's

youmgPeople,whocanfreelyusegame

m3chinesandpersonalcomputers,

willquicklymovetowardstransac-

tiontypeservices.Thishasnotonly

physicaladvantages,suchasresource

conservationandtimesaving,butis

alsothedirectionofaIletworksociety

inwhich"communications"playa

CentralrOle.

(Note1)

AJapaneseperson'saveragedaily

freetimeis6hoursand6minutes.

Ofthisfreetime,hespends4hours

and37minutesoninformationme-

diabehavior.TVwatchingaccounts

for3hoursofthistime.(NHK,
"SurveyonPeople'sLivingTime:

1990FiscalYear")

(Note2)

The1950swerethegoldenageof

moViesinJapanaswell.Therewere

1.127billionmoviegoersin1958,and

thenumberofmovietheaterswas

7,457in1960.Thesenumbersde-

creasedtoO.13billionpersonsand

1,734movietheatersbythe1993fis-

calyear.

(Note3)

Inthe1992fiscalyear,thearcade

gamemarketwas487.Obillionyen,

threetimesthatof・movies.Thereare

19,286storesspecializingingames.

(Thetotalnumberoffacilitiesthat

havegamemachinesis34,000.)

Thereare4.4billiongamemachines.

(LeisureDevelopmentCenter,``White

PaperonLeisure",documentofthe

NationalPoliceAgency)

(Note4)

In1992,53.60millionpersonspar-

ticipatedinkaraoke.Thisissecond

onlytothenumberofpeoplethatate

atrestaurants,traveledwithinJa-

pan,anddrove.Itislargerthahthe

liquor-drinlripgPopulation・(Leisure

DevelopmentCenter,`cWhitePaper

onLeisure'93t')

(Note5)

Cashdispenserinstallationisex-

pandingfromcitybankstolocal

banks,postof丘ces,andotherfinan－
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cialinstitutions.Mostpeopleareable

tOWithdrawcashfrommachines.But

itisreportedthatmorethanhalfof

agedpeopleover50calmotperfbrm

othertransactions,'suchasmoney

transfer.

(Note6)

Thereare210personalcomputer

communicationnetworks.Thetotal

numberofmembersis1,957,000.

(Sincethesamepersonmaybe

countedmorethanonce,thetotal

nulnberiscloserto1,200,000.)(June

1993,NewMediaDevelopmentAs-

sociation)

(Note7)

InJapan,themail-ordersalesmar-

ketis1.840trillionyen(in1992,ac-

cordingtoTheJapanDirectMarket-

ingAssociation)anditsgrowthrate

is4.5%.
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CurrentNews

*FajitSUannOUnCeSmarket・

ingofIBMcompatiblePCs

Fujitsuhasannouncedthemarket-

ingofanIBMPCcompatibleseries.

Namedthe``FM-V"Series,itincludes

threedesktoptypesandthreenote-

book'types,with17modelsintotal.

TheyWillbeFujitsu'sthirdmajorPC

productafter"FM-R",originallyde-
signedPCsfbrbusinessusers,and
"FMTowns"

,PCsfbrpersonalusers.

Fujitsuexplainswhyitenteredthe

,IBMcompatiblemarket:"Theycan

easilybemanUfacturedcheaply,and

theycanrunMicrosoftWindowsat

highspeed."IBMcompatiblema-

chineshavebeenreleasedinrapid

successionnotonlybyJapanese

manufacturerssuchasHitachi,

Toshiba,andMitsubishi,butalsoby

foreignaffiliatedmanufacturerssuch

asIBMJapanandCompaq.TheIBM

colnpatiblegroupwillbefUrtherex-

pandedbytheentryofF司itsu,which

hadmaintainedanon-compatible

policy.Theywillhaveintensifying

marketsharecompetitiollwiththe

NECcompatiblegroup,including

NEC,withashareofmorethal150%

intheJapanesePCmarket,andNEC

compatiblemanufacturers.

*Majorelectricequipment

manufacturersdecrease

R&Dexpensesbutincrease
fixedcapitalinvestment

MajorelectricequipmentmanUfac-

turershavebeguntosuppressR&D

expenses.FujitsudecreasedR&D

expensesfbrthe1993丘scalyearby

14%,orabout44.Obillionyen,from

theamountspentinthepreviousfis-

calyear.ThenumberofactualR&D

pr《)jectswasdecreasedby15%from

theprevious丘scalyear.Hitachihas

loweredR&Dexpendituresby25.O

billionyenfromthe1992fiscalyear.

Theyareespeciallyconcernedwith

streamlininginthefieldofinforma-

tionandelectronics,includingsoft-

waredevelopment,whichhas
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accountedforalargepartofR&D

expenses.NECandMatsushita

ElectrichavecutR&Dexpensesby

10.Obillionyenandseveralbillion

yen,respectively.

Incontrast,somehaveincreasedfixed

capitalinvestmentinviewofthefa-

vorablebusinessconditionsf～)rsemi-

collductorsandliquidcrystaldisplays.

NEChasreviseditsplannedfixed

capitalinvestmentfbrthe1993fiscal

yearto160.Obillionyen,up20.Obi1-

lionyenfromtheinitialplan.Hitachi

hasalsoincreaseditsfixedcapital

investmentto160.Obillionyenbe・

causeofadecisiontoinvestinIlew

liquidcrystaldisplayandsemicon・

ductorplants.

NEChasincreaseditsconsolidated

semiconductorequipmentinvest・

ment,includinginvestmentinover-

seasplants,from70.Oto80.Obillion

yen,andHitachifrom80.Oto90.O

billionyenbecauseofadditionalin-

vestmentinanAmericanplant.Asa

result,thetotalsemiconductor

equipmentinvestmentofthefive

majormanufacturers,includingFu-

jitsu,Toshiba,andMitsubishiElec-

tric,hasincreasedfromtheinitial

predictionof375.Obillionyento390.O

billionyenfbra21%increaseover

thepreviousyear.

*Computerinstallations

down14%infiscal1993

JEIDA(JapanElectronicIndustry

DevelopmentAssociation)hasan-

nouncedapredictiollthatcomputer

installations,includingexports,in

丘scal1993willamountto3.245垣1-

1ionyen,down14%fピomfiscal1992,

fbrthesecondtwo-digitdecreasein

twoyears.Thisisthefirsttimesince

thesurveywasbegunin1957thata

decreasehasbeenrecordedfbrtwo

yearsinsuccession.Thepredictionis

basedonMITI's"StatisticalSurvey

onComputerInstallations".Com-

putersystemsinstalledtousersas

thesetofaCPUandperipheral

equipmentaretotalledandsomepre-

dictionsaremade。

Lowerinformatizationinvestmentby

businessesandthedeclineofperson-

alconsumptionduetotherecession

arethemainfactorsinthedecreased

computerinstallationsinfiscal1993.

Otherfactorsarethepromotionof

overseasproductionduetothehigh

valueoftheyenandtheshiftofde-

mandfromhigh-pricedgeneral-pur-

posemachinestolow-pricedPCsand

WSs.Salesreceivedthedoubleblow

ofboththerecessionandstructural

reforminthecomputerindustry.No

majorrecoveryispredictedforfiscal

1994,either.1994installationsare
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predictedtobeabout3.250trillion

yen,nearlythesameasthe1993

amount.

*NTTdevelopsdocument

retrievalsystemwithauto・

maticleamil19

NTThasannouncedthedevelopment

ofanewretrievalsystemthatcan

eficientlyretrievedocumentsbyau-

tomaticallylearningusers'interests

andgoalsforretrieval.Thisisa

newspaperarticledatabasesystem

inwhichabout800articlesareregis-

tered.Whentheuserinputsasample

articleofafieldthatintereststhe

user,itskeywordsareanalyzedby

neuralnetworktechnology.Sincethe

systemlooksforwhetherthekey-

wordsareusedandproducesakey-

wordrelationshipdiagram,accurate

retrievalcanbeaccomplishedeven

withambiguouskeywords.Theper-

centageofsuccessfUlretrievalofnec-

essarydocumentsfromadatabaseis

raisedremarkably,from74%to92%,

withtheuseofthissystem.Theper-

centageofdocumentsconsidered

necessaryfromamongtheretrieved

documentsincreasedfrom32%to

57%.Inotherwords,theretrievalof

u皿ecessarydocumentshasbeende-

creased.NTTplanstofurtherim-

proveretrievalaccuracythroughtest

apPlicationinanin-houseproductin-

formati皿systemandthelike.

*MitsubishiElectricdevel・

opshighprecisionimage

processingsystemforface

recognition

.JointlywithETL(Electrotechnical

Laboratory),MitsubishiElectrichas

developedahighprecisionimage

processingsystemthatcanrecognize

aperson'sfaceinreal-time.Thesys-

temhasbeentestedon116persons.

Thepercentageofmistakenrecogni-

tionoftheimageofanunregistered

personasaregisteredpersonwas

only5%,andregisteredpersonswere

recognizedwiththeaccuracyof98%.

Facescanberecognizedregardlessof

expressionandangle.ApPlicationis

expectedf()rsecuritysystemsatvari-

oustypesoffacilities.

ThesystemconsistsofaCCD(charge

coupleddevice)cameratoreadinthe

imageandaWS.Theimageofthe

facephotographedbythe'camerais

convertedtofiveimagesofdif〔brent

resolutionsbymagnificationandre-

duction.Indicatorscharacterizing

eachperson's幽faceareextracted

throughinfbrmationprocessingon

eachoftheimages.・Ajudgementis

madebycomparingtheseindicators

withthedatabaseofregisteredper-

sons.Thesystemcanaccomplish

mOrenexibleidenti丘cationwhenthe

recognitionprocessisdividedintotwo

steps:"Istheimageofthephoto－

37 JIQNo.96,1993



graphedfaceregistered?"and``Ifitis

registered,whoisit?"

Logicalreproductionofthehuman

processoffacialrecognitionissaidto

beoneofthemostdifficultissuesin

informationprocessingtechnology.

MitsubishiElectricisengagedill

commissionedresearchonvisualin-

fbrmationpr㏄essingaspartofthe

Real-WorldComputingProject,begun

byMITIin丘scal1992.Thisimage

processingsystemisoneofthe

achievementsofthatresearchpr()ject.
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