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w（）rkin rca］limc・Tt－OSe SySlems based on  

accumuIative differcnces can noL be applicd for  
imagesequencesfrommovlngSenSOrS，due101he  
facHhatiLisnoIpossibleLodclermineareference  
image・SomeoLhersystemsbasedoncorrelalion  
allow thelocalion ofknown elements but do nol  
a】lowspeed analys）Sgloballyforanyelemenlin  
lhcimage・Ourproposalprovides a solulion for  
suchproblem，allowInglherealizalionofsystems  
whichanalize，1nrCallimc，themolionofdifftrent  
imageelements，eVeninthecaseofsequencesof  
movlng SenSOrS・bgica”y，Our PrOpOSalalso  
prcscnlssomcdrawbacks・AIthoughlhebinarizalion  
sLage could bc Lhought Lo cause addiLional  
probtcrns，thatis nollrue・Sincetheres10flhe  
proccduresbasedontheuseoftheimagewilhalI  
ilsrangeofgrays，SharethelimilalionsinvoIvedin  
lhislypeofimagesequences wilh variations of  
graylevelswTlicharcnoldue10imageelemenls  
molion bulto varialionsinlhelighling，image  
noise，andothercauses．Problemsofthiskindare  
noladdilionalbullransftrredtootherstagesinlhe  
PrOCeSS・   

Resolution proposal by means of 
PermanenCememOries・  

WeproposeasoIulionforlhiskindofproblems・  
which can be appliedin a widevariely ofreal  
cvenls，anda）soofferinglhcpossibiIityofhardware  
imp］ementationtoworkinrea川me：SyStemSbased  
on permanenCe memOries・Let us explain the  
concepl，OPerationandlimitations・  

Concept or Permanence Memory：A  
pcrmanencememoryconsistsofasyslemmadeup  
of a mamory and a tog．c wilh the foIlow】ng  
t七alurcs：  

Thememorymus（haveas10r．ngCaPaCltySOthat  
ilcans10rCaSmanydaLaasimageplXelsthesensor  
candelccLinoneimageframe，Ora11east，aSmany   

Abstract．  
ThispaperSCLs rorlh asysLem formotion  

analysLSinimagesequcnccs・  

We start out from scquences of binary  
images，SCgmenledbyLhreshoIdingmelhodsofgray  
levcIs，Or Wilh olherlype of paramelers；  
ncverlheless，lhco叫eliveofourworkdoesnotlie  
inthisphaseofscgmenlaLion・Ourworkisfocused  
on－heanalysISOfparamelersofmolionwiththis  
typc of binarized sequences. Our proposal as a 
resolulion mclhodislhc use of anintermediale  

n－CmOry，Which sLoresinbrmalion abou（the  
background of each pIXelinlhe sensor・By  
analyzlngLhismen10ry，CalIedpermanencememory，  
wc w川 bc ablc10 0blaininleresling motion  
ParamCtCrS and feaLurcs・T】le SyStem Offers the  
POSSibi］ity10beimplemenledinhardware10WOrk  
inreahimcwithimagcsequences．Theaimofthis  
PaPCris．1uSt10eXPOSClhcconccp10fpermanence  
mcmoryand10PrOPOSCiLsuscformotionana）ysIS  
inimagcscqucnccs・ThisislhereasonwhyweJuSI  
Put forward basic examp］es so as to clarifylhe  
COnCePt Wilhout gc…ng enlangled wi（hlhe  
r｝rOblcmscharacterisLicorimplemenlalion，Which  
willbc c］arinedin rurlher more specific works  
ahoulr）arlicularapplicaLions・  

Problemsofmotionanalysisofimage  
SequenCeSinr囲1time  

MoLionanalys■Sinimagescquenceshasclassica11y  
bccnsIudied withopLicaInow－basedsystems【1］  
and L2l，Or Wilhlhosc based on accumulative  
dirfcrcnccs【31，Or？nSOmeOthercorrelation－based  

PrOCCSSCS・Thc ma．n problcms which arise from  
molion ana］ysIS Wilh sysIcm based on the  
Ca】culaLionofopLICalflowrcsidesinthecomplexity  
OrlhccalculationsrequiredwhichdonolalJowto  
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informationaboutthepIXeImotion．  
Otltlineofasystemb8SedonpermanenCe  

memories：Let us assume that when we refbr to  

aslhcimagcareawewishLoprocess．  
ThclogLC aCtualizeslhedaLain thepermanenCe  
mcmorywilhlhefo］］owIngalgorithm．   

IFf（X，Y）＝1THEM  
D（X，Y）＝D（X，Y）＋S  

（maximunMAX）  
げr（X，Y）＝OmEM  
D（X，Y）＝D（X，Y）－S  

（minimumMIN）   

Where：  

－［（X，Y），istheimagebinarizedpixelva）ue．  
－ D（X，Y）．is the valuein（X，Y）positionin  
PCrmanCnCe memOry・   

71encc，WeSeethaLlhevalucofeachdaluminlhis  

pcrmanence memory will depend on the time 
inlerva＝ranscurTedfromlhemomentlhebinarized  

image100k value onein that same pJXel．Asa  
rcsulLorLhis，aPixclofcoordinaLes（X，Y）would  

bc●一su（ldcnTyactlVaLed1．whenlheimagehadvalue  
OnCin that p■Xel・AndiL would be 一■sIowly  
（lcsdaclivaLed’■aslongaslheimagedoesnottake  
V雨ueoncaga】nrOrlhalptxcl．  
By choos】ng COnVCnicntlylhe values for S，R，  
MAX、and MINwewi1lobtainfurtherinfbrmalion  

at－OUlthcmostimmediaLebackgroundofeachpixel  
in仙c scnsor．  

FigurcIshows the graphic of a sequence，lhe  

Valucorcachdalumbeingrepresenledwilhbarsin  
anarcaorlhcpermanCnCememOry．  

F土gure．2  

realtime，Wemean aVisionsystem basedon the  
CCIR standard norm and with a lO Mhz  

digjtalizalion・Bu＝lisalsoworthnotlngthatthose  
SySLems based on permanence memories can be  
applied to different working environments in 
COnditions which may differfrom ours・Figure2  
Shows the graphic of Lhe system structure．The  
Video receptlOn block carries out tasks of  
Sincronisms exlraclion，digitalization，COOrdinales  
COunt，CIc・，and can bc designed through circultry  
Whichis classically uscd for Lhis typeofsyslem，  
reason fbr which we do noL glVe further  
inわrmalion．  

The binarization submodu］us converts each pixel  
into a binary vaJue．This conversion willdepend  
upon each parlicular application，and could be  
basedonasimp）ethresholdingofgraylevelsoron  
lhe analysISOfothertypeofparameters，SUCh as  
the resul10f two－dimensional filtersin the  

neighboringofthepIXe）tobebinarized・Inanyof  
the former cases，lhese operations can be  
accomplished wilh commercialhardwarein real  

timc．  

Asithasalready beenexplained，lhepermanenCe  
memoryconsistsofahighspeed staticRAMand  
an additionloglC COnditioned to the value of  
binarizationofthepIXe＝obeactualized・Thistask  
Can a］so be accomplishedin realtime・  
Aclualization of the permanence memory can be 
adequated lhrough conscants S and R in order to 

F19ure．1   

FramclorLheaIreadybinarizedimagesequence  
Sh（一WSPixc）E5asl（aclivated）・Inlhepermanence  
mcmory，Lhe dalum whosc dircction coincidewilh  

lhcaclivaledposilionwi］）addStoilsvalue．This  
isindicated by e］evatinglhe heighth of the  

COrrCSPOndingco）umnadetcrminatedquantityS．In  
lhcsccondframeofthescquence，thepIXelwhjch  
appearsasacLivalcdispIXCID4，due101hemolion  
OrLheimageelcmenl・ILscorrespondingpositionin  
lhc pcrmanencc mcmory wilIadd S．And Lhe  
POSitionofpixe＝三5wi））subtract R．Wilhthenow  

OrnCWimagcsoflhesequence，lhemov）ngPIXeI  
W‖gradually creale a．■trail1．in thepermanenCe  
mcmory・Thc anaIysIS Of this trailwillprovide  
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obtain the most convenient information for each 

ParticuIarcase・  

Fina】】y，the nature ofthesubmodulus devoted to  
establishlhe va）ue of the parameters trough the  
analysysofthepermanencememory hasastrong  
dcpendence uponlheinfbrmation wewish to  
Obtain・Thehllow．ngsectionwi11discussthisitem．  
permanence memory analysis 鮎r the  

Obtention or motion parameters：Permanence  

rnemoriじS Can hc applied to different kinds of  

imagescqucnccsanalysis・Someoflhesecasesare  

prcsented in thc section dedicated to other 

appLications・I｝tuSnOWlrytoclassifythedifferent  
typeSOfanalysISWhichcanbeaccomplishedwith  
thissytem．  
Let us differentialelwo types ofprocesses：local  
and global processes. 

Alocalprocessdoes notprocessalltheplXelsin  

thepermanencememory；Onlyasubgroupofthem・  
Anexample of thisislhe random access of a  
PrOCeSSOrtOthepermanenCememOry・Byanalyzlng  

Parliculartrailslhe processorcan accomplish the  

CalcutationofthespeedmodulusandthetraJeCtOry  

Ol－1heelcmcnlinjLsmostimmediatebackground・  
Another wjde range ofpossibilitiesis offered by  
globalprocesses・By uslngSPeCific hardware the  
PermanenCe memOry Can be processed trough  
gradientmethodsinordertoge＝nfbrmationabout  
Which e］cmcnls are associated tospecificspeeds，  
Which elcmenlsdifferin Lreiec10rYWithrespectto  

the rest of them and which is the quantity of 
motioninlhescene．  

It is worth while remarking that we face the 
possibility to create systems which can 
accomplish，With the samepermanenCe memOry，  
bothglobalandlocalanaIysJSSimultaneously・  

SimⅥ1ation   

ThcsysIcmsdcscribcdabovehavebeentestedand  
lhis typc oI．analysis has been simulated off－1in  
WiLhsynthcticimagcsequences・  
SeveralsequencesofsynlheticbinarylmageShave  

beenprocessedinordertoactualizeanareaofthe  
memorywhichsimulatesthepermanencememory・  
Theanalysis，bymeansofsoftwareinlanguageC，  
OflhissimulatedpermanenCememOryallowsusto  

draw conclusions about the motion oftheimage  

elements，Whjch correspond withlhe motions  

SynthelicaIlygeneratedinthesequences・  

Figures3，5and 7show，in someintentionally  
Sjmplecxamples，howsomepermanenCememOries  

looklike arlerlransformation of their valuesin  

grayleve［s，andin thecorrespondinggraphics4，6  

and8wecanseethcresuJIsoflheanalysISCarried  

OulwiLhthepermanencememory・  

－Figurc3．Aclualizedpermanencememorythrough  
a sequencein which a squareis movlng With a  
unifbrmstraightmolion・  
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FOTOGRAM   

F土9u工■e．4   

－ Figure4・Space－Time 
． 

memoryinfig・3・   

Flgure．5   

，Figure5・ActuaJized permanence memory by  
meansofasequenceinwhjchasquareismovlng  
withastraightconstanntaccelerationmotion・  
－Figure6・Space－Time 

． 

memorylnfig・5・   

－Figure7・Actualizedpermanencememorythrough  
a sequencein which a circleis movlngwith a  
uniform spiral motion. 

・Fig・8・Graphicofthe traJeCtOry reSu］ted from  
theana】ysISOfthepermanencememoryinfig・7・  
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ObsLaclefor this typeOfsystem canbefoundin  
Variationsinthebinarizationstage，nOtrelatedwith  
theimageelementsmotion・Therearealsosome  
limitations regardingthedensity ofpixelsin the  
SCene，Since high pIXeldensityimplies trail  
SuPerpOSition・  

Anotherobviousdrawbackis thatimplicitinthe  
SamPlingofthescene，Whichobviouslylimitsthe  
motions which can be analized．  

ConclⅦSions  

Taking into consideration the proposals 
describedabove，Webelievethattheuseofsystems  
basedonpermanencememoriesprovidesobvious  
advantagesfortheextractionofmotionparameters，  
Or OCCurrenCe in image sequences．This  
COmPutationa）struCture Simplifies the processin  
realtime．  
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F19ure・8  

Fieldsorapplicatio血S   

ThosesystemsbasedonpermanenCememOriescan  
be applied for awide range ofcasesin binary  
image sequence analysis・More specifically，they  
aL）ow us10 0btaininformation aboutimage  
eIements motion，therefore，We Can aCCOmPlish  
VibrationsanaIysIS，imagesegmentationindifftrent  
direction flow areas，detection of characteristic  

motionelements，etC‥  

Systemsofthistypealsoofftrthepossibilityto  
analizesequencesfbrtheextractionofinformation  

regardingoccurrence，Whichisnotalwaysmotion  
related・Moreover，thesesystemscanbeusefu1for  
noiseanalysIS，Study and controlofthresholding，  
Perfomanceandanendlesslistofapplicationswjth  
thepossibilityofoperationinrealtime．  
Limitations：FormoLionanalysISCaSeS，themain  
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