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ＡＤｓｍＴａ－Ｍａｎｙｃｎｍｅｓａ雁perpetTatedeasilyinanclcvatoT
● 

cage､The肥fbに,itisnecessarytodctectcnmesaulomalicalIy
fmmimagestakcnbyamonitonngcamc｢ainstaIledinan 

eIevatorcage､ＰｃｏｐＩｅｗｈｏｃｏｍｍｉｔｃ｢imesinaneIevato｢would 

showunusuaImovemcm,suchasampidapproach,ｓｏｈｕｍａｎ 

ｍｏｔｉｏｎｔｒａｊｅｃｔｏｌｙｉｎａｎｅIcvatorisanimpoITantfbaturIBfbr 

au1omaticdctecIion・ＡｓdcscIibedinthispape｢,ｗｅｐｍｐｏｓｅ

ａｍｅ【hodofmotiontmjecloTymcasuIcmcntinaneIevillor

withpmcessingofimagesfmmamonitoringcamcm・Fir5【，

ａｐｅ応on，sheighliSin化Ｔｄｆｒｏｍａｎｉｍａｇｃｗｈｃｎｔｈｅｐｃ｢son
cntelB・Then,lheperson,ＳＩＯcalionandmotiontmjectorya1℃
assessedinthecIcvatorfmmtheposiIiｏｎｏｆｌｈｅｐｅｌｍｍ，shcad 

andthepc応on，sheight．

Ｆｉｇ．１．ImagIBsobtaincdfmmamDniloringｃａｍｅ、

Iilcc[l]・Sakakic[aL5pccilicalIycxiAminc【heawrageI1uighI
ofathIetesandcoIorsofthci「cIoIhing，ａｎｄｅｓ【imatc【heir

position[2］wilhthcassumptionthattheIengthbetweenHhe 

topofIheclolhingandtｈｅｇｌＤｕｎｄｉｓ1.6[ｍ].ThemoniloTing 
cameTainaneIevatorcageusualIyhasadcada1℃ａⅡ℃sembＩｉｎｇ 

ｌｈａｔｓｈｏｗｎｉｎＦｉｇ・ＬＭＯにover，eIevalomsaHCusedbythe

genenlIpublic，ｓｏｌｂｅｈｅｉｇｈｌｏｆｕｓｃ応orwhatlheywea「is

not5peciIiedp｢eIiminarily・Therefbre,Ihcmethodsdescribed

abovea1℃inapplicabIetotmjectmycstimaIionofape応onin
anelevato「cagc・MullipIecamerasaにinstaIledinnumcrous

casestoavoidtheproblcmofdeadareas・Manysmdicsusing

muItipIecamcmsaJ℃continuing:RoboticRoom[3],InteI1igent 

Space[4],IntelIigentRoom(5Ｌａｎｄｓｏｏｎ､However,thescaI℃ 
methodsthataにusefUlfbralargerspaceIhananeIewl[or

cage・FurthenTIorc,thecostfbrinsIalIationofanothercamem

isnotnegligibIc;onIyasingIccamcraisinstaIIcdinaneIeva【or

cageusually･FOrthercasonsdescribedabove,wcpmposea 

methodtoeslimateape｢Son，stTajcctorynomimageslaken 
wiIhasingIecamem・ThemelhoddependsneiUleTonduetarget

pelmn，sheightnorthepcr1ion，sclothing． 

“uIwvfs‐clevato瓜security,tlaiectoiyestimalion,moni‐
● 

ｌｏｎｎｇｃａｍｅｍ 

ＬＩＮＴＲＯＤＵＣＴＩＯＮ 

Ｃ｢imcssuchasmoIcstationandsnatcbingofwlIuabIesare 

pcrpetratcdeasilymaneIevatorcagebccauscitisacIosed 
space・ＦＣ｢thatIEason,thenumberofelevatmswithinstaued

monitolingcamemsisinc雁asinginrecen【ｙｅ率．Automatic

deteclionofsuspiciousactiviIyofpassengc応inimagesfioma
monitoringcamcmisnecessaHyto1℃｡ucethcbumcnofguards 

whowatchmonitorsandIUducecmpIoymcmcosts・Ｗｈｅｎ

ａｐｅ庵ｏｎ「ideswithanotheTpeTson，theyusua]Iymaintaina
properdistancefmmeachoIhcrandにmainsIationaIy・Ｉｎ

ｃｏntmst，criminalslendtoappmachata｢getancrthecage 

doorsclose・ConsequentlWrqjccto｢yanaIysisofpe応onsinan
elevatorcageisusefUlfbrdetccuonofsuchmovements， 

● 

Figuに１depic【sactualimagesoblainedImmamonitoring

camem・CommonIy,ｏｎＩｙｏｎｃｃａｍｃｍｉｓｕｓｅｄｉｎａｎｅＩｃｖａｔｏr

cage･ＴｈｃｃａｍｅｍｉｓａｉｍｅｄｆｍｍＩｈｃｂａｃｋｔｏｗａＨｄｔｈｃｅｎｌrance 

oflhecagc、
Atwo-dimensional歴stminlconditionshnIDMbcmadcto

acbicvcIrmjectonesfmmimagcstakenwithacamcm・Ogawa

etal・IEgardedthebottomofthcextHxlcIedshapeaslhefeetofa

pe応on,andinfbncdIhcperson，sposiIionwiththeassumption
lhaIlheliBc【⑪ｆｌｈｅｐｅ齢unareiAlway9iincunta仁twiIhKhcIIuor

２．THIEoHw 

ﾕﾉ．ｏ"ﾉin2q'Pmpmedwwhod 

THepelmn，ｓｅｎｌｉｒｅｂｏｄｙａｐｐｅａｒｓｉｎａｎｉｍａｇｃｆｍｍｔｈｃ 

ｃａｍｅｍａｉｍｅｄａｔｔｈｅｄｏｏ「whenapeIuonisstandingatthe

doorofanelcvato「ｃage，Wbcaninfbrlheperson，shcighI
fromtheimage・Ｍｏ｢eove瓜ｃｖｅｎｉｆｔｈｅ陣届on，sfeeHaJ℃ｉｎ
ＩｈｅｄｃａｄｃｏｍｃｎＩｈｃｐｃ応０，.sheadappca応ｉｎｌｈｃｉｍａｇｅ、

ＷＣｃａｎｅｓｔｉｍａｔemcposilionofIhepcrson，ｓｆＣｅｔｗｉｔｈ【he

pe函､，sheightandIhepositiononheperson'sheadwhen
itisacceptabIe［ｈａｔｔｈｃｐｅ応onisstandingupslmight・We
achievedIhetangctpc応on・strajeclorytoestimatcIheposition
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oflhepe応on，sIbetcontinuouslyumilthcpersonisoulofthe

仁agc､FigurcZHhowslheflowcMrtoflI1iHaIgorilbm．

thcpe応pectivepIauuc・NevertheIess,cooldinatcva】uesonthc

imageplancdiffe「ｆＴｏｍｔｈｅｖａＩｕｅｓｏｎｔｈｅｐｅ｢spec[ivcplanc

becauseofIcnsdjsto｢tionThe雁他祀,lhepoint(ｍ,u)onthe
imagcpIaneshouIdbecompensate｡． 

妃

ご!参一錘参 〃■０ロヮニ…｣-.01

／、￣
０－■や■ 由

くう
Fig.４．RElaIionbごlwcenIhewoTldcooIninaにsandIheimagepIane、

Letthcccn【crpoimofIheimagcplancbc(uc,uc),ａｎｄ

(u',p'）bcthecompensaにdpointomhepcIispec【ivcpIanc・
T11cn,themeIationbctween(１１，u)ａｎｄ(i`',ひ')isrcpにsen【cd
withadislUrtioncuenicientパａｓ

Ｍ－ｕｃ＝（u'一mc)(1＋パァ2）

Ｕ－Ｕｃ＝（U'一Uc)(1＋,『’2）

ｒ２＝（ｕ一切c)2＋(U-UJ2．

Fig.２．AlgoTiIhmm｢ConIinuoushumanInlckinginaneleｖａＩｏＩｂ 

２２ｓｿＷ，ｇａｌｍａｉｏｎｑ/YzPe灯o〃ｗﾊ2〃lhedboriJQpeFlor
closed 

Fb「thcfbIIowingdiscussion，wcassumethatlbceIewllo「

isinstalledinabuilding,andthatitsIightingconditionsare 
stabIc・Ｍｏに０Ｖ“ｗｅｌｌ℃atthesituationinwhichIhenumber

ofta『getpeopIcisone、

FOrdctcction，whichisindependentofwhatlhepe磯on
weaI恩,ｗｅａｄｏｐ【edbackgmundsubtmction【oexKmcI1hcta｢gct

pc応onosshape、Usingbackgroundsubtractionmelhodwilh

onIyabackgroundimage,thepcrson，sshapeisnotextmcted 

pmperIywhcnthedoo「ｉｓｏｐｅｎｏｒｃｌｏｓｅｄ･Wbpreparelwo

backg『oundimagcsIbrwhcnthedooTisopenandclosed,and

subtracMheirimagesnominpu【images，Then，wcachievcd
lheshapcofape応ｏｎｕｓｉｎｇａｎＡＮＤｏｐｅｍｌｉｏｎｗｉｔｈｌｈｅ

ＫｗｏｓｕｂＩｍｃにdimages、TheiblIowingIigureponmysthiＨ

Ｐ｢ocedure． 

Ｔｈｅｄｉｓ【or【ioncoelficienlパisaparamcterdepcndingonthe

cumeruspcciIicutiomi・ThcTuyvcctoTp＝(工迦や,Z/uw,,患⑪,)T
onIheworIdcooldina【esysIemiscaIcuIaledaslhefbIloWing．

,-Cj汁"ｲｉｌﾙ(#） (1) 

Inthoseequations,Ｔ＝(Tを,Tb,込)Tisthcpositionvector
orlhccaｍｃｒａｉｎｔｈｃｗｏ｢Idcoomdinatesystcm，Ａｉｓｔｈｅ 
３x3cooldinatetmnsfbrmmat｢ixdependingontheintcmal 

pammeにｌＦｏｆｔｈｅｃａｍｅｍ、ＲｉｓＩｈｅ３ｘ３ｒｏｔａｔｉｏｎｍａｔ｢ｉｘｏｆ

ｔｈｅｃａｍｅｒｎａｎｄ【ｒｉｓａにaInumbcrparametcrthatdecidcsa

pointonlhemyvccto「ｉｎ【hcworIdcoordinatesystem．

Ｗ巳応pIaceapa｢toflhenghttermofEq.（１）asfbIlows．

山一一己Ｃｌ句印－－呪い－勺0

鷺蝋。|鰯1Ｗ;、．
、g'ミマグモニニ萱三

ＩｌＷｌ 

Ｒｉﾌｰ可Jここ い-(1)ＲＡ－１ (2) 

’’一 Ｌｃｔｔｈｅｚ－ＵｐＩａｎｅｗｈｅｎｚｗ＝ObeIhceleva【urcageIkDoT・

Ｌｅｔｔｈｅｒ－ｚｐＩａｎｅｗｈｃｎｙｕ，＝sbelheelevalorcagedoo応．

Ｗｈｃｎａｐｅ応onisslandingatthcdoomhcpe応on，sheighth
isthepointofinte｢scctionbetweenIhcmyvcctorpandthe 

ｴｰｚｐｌａｎｅｗｈｅｎＵ抄＝８.ItiscalculaledwithEq.（１）ａｎｄＥｑ．
(2)asfbIlows・

カー患⑭p＝ﾆﾆﾕ49蔓十匹（３）
ｑｙ 

ＡｎｏｖｅｗｉｅｗｏｆｔｈｉｓｍｅａｓｕにmcntisdcpictedinFig､６．

２．４Ｐｂs"ion“rimα『わ〃ｗｉ"ｚａｐＢ応o'ｌＴハeighr

WCestimatetheposiIionofthepe応oninthcelevatorcage
with[heposilionofthctopoflhehea。(u,u)amdheightハ．
ThcpmccdumeofthisestimationisdcpictedinFi9．６． 

Fig.３．PmcedunBIocxlracltheIaIgeIperson，ｓｓｈａｐｅｌｍｍａｎｉｍａｇｅ． 

2.3.EsrmmJio〃ｑ/ｑｐｅ応叩Wiejghj

Tmcpe応on，ｓｈｃｉｇｈｔｉｓｅｓｔｉｍａｌｅｄｗｉｔｈｌｈｅｉｍａｇｅｏｆｌｈａｔ

ｍｏｍｅｎｔｗｈｅｎｔｈｅｐｅ応onisintheclcvatorcage･Ｔｈｅｐｅ応on，s
shapcisextractedwithbackgmundsub【ractionmethod，as

descnbedabove・Ｗｅａｓｓｕｍｅｔｈｅｔｏｐｏｆｌｈｅｅｘｔｍｃｔｅｄｓｈapc
asthc【opofIhepe応on､shcad・Ｌｃ【(u,”)bethepoin[orIhc
topofaperson，sheadonlheimagepIane・IfwecanrcgaJdlhe
pointonthcimageplaneasthepointonlheperBpcctivepIanc， 

ｗｅｃａｎｄｅｃｉｄｃｔｈｅｍｙｖｃｃＩｏＴ,ａｓｓｈｏｗｎｉｎＦｉｇ､４accmding 
tolhereIationbetwcenthecamempositionandthcpointon 
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Ｔ八BLEI

PRmbICIPALsPECIF1CATioNSuFＴＨＥＭｏＮＩＴｏＲｌＮＧＣＡＭＥＲＡ． 

叱

<e-． 

Fig.５．MemsuIEmenlo｢Ihepe『sonDsheighta【lhedooTITDmIhcposiIionof
Iheheadintheimage． 

坐

三(;;ン motiun【raI⑤ctory･Enchexpemmentispe【fUmuedwithIive

personswhosehcightsmumal]ｙｄｉ舵、

3.2.ＲｅＭｌｓｑ/lAGeLWril"e"『ｌｏｃｈｅｃｋｄﾋﾞp2lMje"ｃｅｑ〆s"‐
FMedhejgh町ｏ〃伽ピノｍｍｅｍｒｅ

ＥｓｔｉｍａｔｉｏｎｗｉｌｈａｌｏｗｆｍｍemtchastheadwlntageofsmaⅡ 
calculationcosLOnlheotherhand,[hcaccumcyofestimalion 

womsenSCOncomilantIywilhthcIowc「ｆｔａｍｅｍＩｅ・WCchecked

【h⑤。ﾋﾟpendcnceof⑤stimatcdhどighmion【hcfmmcrHIにtoIind

themostefTicien【one、ＷｂｅｓｔｉｍａにdIimesfUrenchperH｡n．
ＦｉｇｕｌＥ８ｓｈｏｗｓｔｈｅｍａｘｉｍｕｍｅＩｍｒｏｆｅachpcllson，sheight， 
ａｓｍｅａｓ。｡－丹・－:－－ヘユ:“－－－･生一一一一

４■,●1 

DC角－４ｺ－●⑪

１－~･乢一フ硴一 ￣ 

Fig.６．EsIimaIionofapelFon･ｓｐｏ$iIioninIheeIevalorcagcfmmlhei「
h巴ighIqndIheposiIionorthehcadinIheimage．

UndertheassumptionIhatthcpersonissIandingupstraighL 

theposiｔｉｏｎｏｆｌｈｅｔｏｐｏｆｔｈｅｈｃａｄｉｎＩｈｃｗｏ｢Idcomdinate 

systemisestimaIedasthepointofinte『scctionbe【ｗｅｅｎｔｈｅ

ｍｙｖｅｃＩｏｒｐａｎｄＩｈｃｒ－Ｚ'planewhen;ruj＝h、ltiscalculated
asfbIIows． 

（;断)‐(掌鱗）剛
T11cpoim(⑪wp,Vu,,,)ofEq､４isにgaIdcdasIhepointofthc

targetpe応on・Itisestimatedcontinuouslyuntiltheestimaにd

positionisoutofthccage、

３．EXPERIMENTS 

Inthep『ccedingpamgraphwepe｢fbTmcdatJajectorycsti‐
mationexperimcnttoverilytheproposedmethodOsawlilability 
fbTdescriplionThevideoimagesfmmthcmoniloringcamem 
鋤にmreaImen【wiIholTlineprocessin8.

3.ﾉ．ExP2rfme"kJlse"i"gs 

T11eelevatoTsizeandovcrvicwofthecxpcrimentalsysに、

虹⑥ｓｈｏｗｍｉｎＦｉｇ､７．ＴhどpriIucipiJspCcificaIiomiofIh低adopにd

moniIoringcameraa”ｐにsentedintheaccompanyingtabIe．

籾
緬
咽
、
駒
０
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、８
－
…
…
§
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１
勺
●
ｔ
Ｆ
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句
宰

』沽緬》
缶
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一
で
’
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２コ５０ＵＯ

Ｆ…は陸Ｆ１池Ｉ

Fig.８．Ｍａｘｉｍｕｍｅ｢Torofeachpc応on･sheighIuncasu【創岻ｉｎｇａｄｉ舵にｎＩ
Ｉｍｍｅｍに

Tbehigbe「ｔｈｃｆｍｍｅＴａｌｅｉｓ，IhcsmaIIerthemaximum
euTorbecomes、HowevcBthedeg1℃ｅｏｆｄｅｃｒＣａｓｅｏｆｔｈｅｃｎｂ「

issIightwhcn【hcfmmeraleis5IHz]ｏｒｍｏ”･MoTeove風【ｈｅ
ｍａｘｉｍｕｍｅ｢｢o「becomesｍｉｎｉｍｕｍｗｈｅｎｔｈｅｆｍｍｅｍｔｅｉｓ６

[Hzl・TlDcframernleuf61Hz]isconsidermsulmciem【IylaIge
fU「sufYicienInccurncy.Ｔme雁forﾋﾟ,ｗｅＨｅｔｔｈｅｆｍｍｅｒａに【０６

[HzlfbrlhescexpcTiments、

3.3.Ｒ“Ｗｌなq/fhe…e'i'"ど'1lroewJlMare2r'Ｕ'Tq'2SrimaJ2d

smlにposirio"s

mlecxpenmemofestimatedslaticpositionsispcrfbrmcd 
using【hefbllowimgpmceduにsIocvil1uaにeIIors・WedeIined

l2rc企睡ncepoinls⑥nIheelewh【ｏｒｃａｇｅＨｏ⑪ｒ“ｐにsenIed

inFi９．９.Imaddition，ｗｅｅｓＵｍａｌｅｄｌｈｅｐｏｓｉｔｉｏｎｏｆａｐｅ応on
standingupstraightateach肥fCにncepoint・

EstimationisperfbmcdincaseswhelClhepe応onisfklcing
３，６，９ａｎｄｌ２ｏ，clockdi1℃ctions・whercthedircctionfacing
tolｈｅｄｏｏｒｉｓａｓｓｕｍｅｄｌｏｂｅｔｈｅｌ２ｏ，clockdiにcIion･Figu肥

１０ｄｅｐｉｃｔｓｔｈｅｍａｘｉｍｕｍｅｒｍｒａｔｅａｃｈ暉化rencepoinLThe
maximumenDTtendｓＩｏｂｃｓｍａｌＩｗｈｅｍｈｅｐｅ応oniscloscto
thccamcra,Onthcotherhand,itisdependentnemhcronthc 

聖虹
Ｐ、」

Fig,フ．ElevaloT5izcandove『viewｏ『Iheexpc｢imenIal5ysIem．

T11eimagesamecapIu正ｄｂｙＩｈｅｍｏｎｉ【oringcamem，then
MPEG-2encodcd,aludloadedintoaPC 

Weperfbrmed【hlEcexperimentstochcckthcdcpendcnce
ofestimatedheightsｏｎｔｈｅｆｍｍｅｎＩｔｅ，toevaluatcenDrsof 

estimatedstaticposMons,andtoevaIuateclTorsofcstimaに。

496 

Scanningsysに、 Ｎ１コし寺UmTTn知、

Ｉｍａｇｅ無nsor lﾉ３linch]coIorCCD 

TmalpiXels 811（Ｈ）ｘ５０８(Ｖ） 

Scanmode Z:Iinterl2唾

Scanningli造quency 15.7汎【kHzl(H〕,５９.卿lkl z](Ｖ） 
RcsoluIion 480Ilines](Ｈ),J50IIines (Ｖ） 

LcnslbcaIlcngIh I=Z９Ｉｍｍｌ 

FieIdangIe llOIdegl 



T11c51hInにmalionaIConIbnncconUbiquilousRoboIsandAmbientIntcⅡigence(URAIZOO8）

Ｔ八ＢＬＥＩＵ

ＡＶＥＲＡＣＥＳＯＦＥＲＩＲＯＲＳＦＯＲＲＥＳＰＥＣＴｌＶＥＲＯＵＴＥＳ． 

ヨで｢

旧
■

９
■
 

１０ 

■ 

１
１
Ｉ
 

唖
》
⑭
二
二
ｍ

Ｉ
 

０
■
 

●
■
 

０
■
 ■ 

■■王冠記■■■■￣■■￣＝＝.■■巳■

■■才冤弔西■￣■■■■■￣■■二T■
■■壼玉■￣■■￣Y■■■■■■巴■

０
■
 ■■■ 

Ｄ 

Ｊ西
』■￣広□￣￣↑痙-0ｍ

１ 
Fig.9．LccuIjunufrとlﾋﾟ｢せ､じじＦＵＩｎｔＨｕＩｌＵｕｅどｌｗ抑､「“gどllcqm

｡i｢ectionnorlhehcightof【hctargctpemson・AIcvery確ＩＣにncc

poinLthemaximumerTorisIessthan3001mm];ThisissimiIqr 
insizeloupどrson，shead,IIissiuHicien【ｌｙｓｍａｌＩ【ｏｄｅにcIa
passenge応，suspiciousaclMty． １０ＤｇｐＯ．00■、

￣⑨ 

0 

、
、

》
腕歸一
一
一 Fig.１２．HisIog｢aｍｏｆｅｎｍＹＬ 

血
、
鈎
血
０

－
属
目
一
Ｄ
Ｅ
Ｕ
月
日
一
彦
・
Ｚ

無宍響へＩ ４．ＣＯＮＣＬＵＳＩＯＮ 

ＡｓｄｃｓｃｎｂｅｄｉｎＫｈｉｓｐａｐｃ風wedcvcIopedamethodto

estiｍａｔｃｌｈｅ【ｍｊｃｃＩｍｙｏｆａｐｅ応onusingimageshoma

moniloringcaｍｅｍｉｎａｎｃＩｃｗｕ【orcage・Themethodinfe｢s

thetaUgctpc応on，ｓｈｃｉｇｈｔｆｍｍｌｈｃｉｍａｇｅｗｈｃｎｔｈｅｐｅｒｓｏn

isstandingatthedoor;itestimalesthefbotpositionwiththc 
pe応on，ｓｍｅａｓｍＥdheightandlheheadposiIioninimages・
Ｒｅｓｕｌｔｓｏｆｅｘｐｃｎｍｃｍｓｓｈｏｗｌｈａｔｔｈｅｍｃａｓｕ応ｍｅｎｌｅＩｍ応

whcnthctargetpeImnisstandingan．肥mainingstationaryaIE
1essthａｎ３００Ｉｍｍ１;thisiscompambIetolhesizeofahuman 

head･Morcove｢,９５％ｏｆｔｈｃｃ｢Tomswhichoccu｢whenthetalget 

personiswaIkingamesmaIle「【ｈａｎｌ４７［ｍｍ],whichisan

acccp1abIeeUTormngeconsidc｢ingthesizeofanelcwllo｢ｃage、
Wi9conclud⑫【hat【hiIisysにmprovidどSIiuHicim［accuracy【qD

detectsuspiciousaclivityofpasscnge応，suchasmolestation
andsnalchingofvaIuables・

FuturcwoTkisexpecledloincludccstabIishmentofa 

concにleaIgorithmfb「actuaIautomaticdetectionandim‐

pmvementofthcmethodusedtodeteclmuItipIepe｢sonsand 
applicationstochangingIightingconditions、

ＲＥＦＥＲＥＮＣＥＳ 

[IIYPgmwaandH・FUjiyoshi,.､VisualTmckingSysにmbyMastePSlavingJ・
inPmceed町gsqnh巴pih5y"qPoJiwmonSr"smgU･mjmng②ｈｿbmmljD"、
2003．ｉｎJapanese、

12］Ｋ,Smkaki,Ｋ,Ybkotm,Ｋ,０h,０，Ｋ.Suzuki,ａｎｄＨ,Ansawa,.･RecOgmqion 
andTmckingorObjecIPosiIionsinlmageSequencesUsingMuIIi‐ 
ViewpoinITUcvisionBmadcasIi､9,,.7mnsqcJio旭邨ｌｈｇノαＣＥＤ､Ｌ
､ｂ1.87.No.２.ｐｐ、’75-187.２００LinJapunese．

[3］TSaIo･MNishida･ａｎｄＨ･Mizoguchi,.`RobcIicmom:SymbiD6iswiIh 
humunlhmugh陸havioTmcdiq:､RobolicJq"dWWonmIoIJsSysに､５．
Ｖｂｌｌ８０Ｎｏ・’-2.ｐｐ、18チ194.1996．

Ｉ４１Ｈ,Komndi，ESzemes,andHHashimoIo,.､UbiquitousSen$ouyInにル
IigEncご；･hUI2n皿ｌｉｏＩｍｌＣｍノセ症"ｃＥｉ〃几化"winmJbh〃OwUJWmTamT、
ｐｐ,73-86,2003． 

[5］Ｍ,ＣｂｃｎＦｌａｌ.,"DcsignPTincipIesIbrInIeIIigenIEnvimnmenIsJ゛Ｐｍ“E`‐
ｉ"gJqMIごlVt"iun`ｌﾉ｡砿花､“、"Ａ汀放`･jiWhl｢lligg"cc,ｐｐ､547-554,
1”8． 

22056700101112 

1餡、切正f句正痙疋1ｍ届1

Fig.１ＯＭａｘｉｍｕｍｃｎＤ｢ａＩｃａｃｈ応他｢enccpoinl．

３.乎・Ｒ“ＷｌｒＪｑ/『ﾉＩＢＢ】ipenmE'UrroewJﾉｌＵｑ花ｅｒｍ応ｑ/"肥“"‐
ｍｑｌｅｄｍｗｉｏ〃Ｊ'rvecmFy

Experimenttoestimate“ectonesofpe応onswalking

livcspeciliedroutestoevmluatee[Ｔｏｒｓｏｆど§IimmIedmotion

maIectory・ＡｎｅｘａｍｐｌｅｏｆａｎｅｓｔｉｍａｔｅｄｍｏｔｉｏｎIraUecKoryis

ponmyedinFi9．１１． 

： 

、国■Ⅵ■刀矼ロⅥHＦＩｍ

【､で､】

Fig.１１．ExamplCoflhccslimaledmotionIrfUccIo｢ソ
ウ

TheTouKeIheperBonactuanytmcedisdmwnwiduthick 

Iines・Theeslimatedmotiontrajcctoｒｙｕｓｉｎｇｏｕｒｐｍｐｏｓｃｄ
ｍｅｔｈｏｄｉｓｄｍｗｎwiththinlines・Ｔｈｅａｃｔｕａｌｒｏｕｔｃａｎｄｔｈｃ

上sIima【七．【rajどc【oIyroughlymalch;i【issufTicimq【０．ご雌c【

ｌｈｃｐｅ届on，sdiTcctiom

TXlblellshowsIheaveｍｇｅｏｆｅｒｍｒＢｆｂｒｅａｃｈｒｏｕｔｅａｎｄ 

pe応on；Ｆｉｇ．１２depiclsabistoglxlmorelmrs・Themaximum
ofavemgcsis62[、、]・Funhemo｢e,95％ofthec｢ｍ応aJpIess

Ihanl47[ｍ、]・ThatisanacceplablecrTD｢｢xmgcconside｢ｉｎｇ
ｌｈｅｓｉｚｅｏｆａｈｕｍａｎｈｃａｄａｎｄｔｈａｔｏrancIcva【oTcage．

４９７ 

P℃Eｍｎｌ ５９ 4２ 6１ 6２ ５６ 

P仁｢、、２ ４６ 5０ 3６ 3８ 5６ 

Penson3 ５３ 5０ 4８ 3８ 3８ 

PC館０，４ ５５ ３８ 4４ 4４ 3０ 

Pに２，，５ ４０ 4６ ２９ 3３ 3Ｚ 


