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ABSTRACT  

Inthispaper，thesystemdesignincludesthe  

hardwareimplernentation based on M6809  

rnicrocomputerand theapplication softwarefor  

bionledicalandindustrialimagerecognltionsystem・  

Inordertogetahigh speedandcle；lnimage，a  

notchlessandnoatlngbinarizedcircuitw；1SuSedto  

maketheconversionfromtheNTSCsignalinto  
2561evelsmonochromeimage（256×256×8）or  

bilevelBlack／Whiteimage（256×256×1）within  

l／30second．We also use the window and／or  

feature extraction as the algorithm of patterl－  

recognltionandinspeCtionaccordingtothemoment  

inertiaratiooftheobject，Basedonthefuzzyset  

theory，fuzzyloglCisusedindecision－nlakingfor  

therecognltioninaccordwiththeruleofsimi1arlty  

andit－smembershipvalue．  

TNTRODUCTION  

TheこIutOrnaticinspectionand recognltion  

technique乙Ire Very uSeftll；lt rObotic乙ISSenlbly  

processin thc fこICtOry Or biomedicと11image  

inspeCtioninthehospitalLl，2，3，4］・Thoughthe  

human visual inspection system is adapted to 
performlnglnaWOrldofvarietyandchange，its  

perforn－anCeisgenera11yinadequateandvariable・  

AndtheinspectionqualitydecreilSeSWithdulland  

endlessroutinejobs．Aboveall，SOmeenVironments  

such ashigh－temperature，airTpOllution ornoise  

Tdisturbance are hazadous to the operators．  

Obviously，autOmated visualinspectionis the  
alternatetothehumaninspector，anditwi11increase  

PrOductivltyandimprovepr（通uctqu；llity・  

To find a quick and sinlple method for 
inspectionandrecognltionofbinarylmagetOmeet  

thespeedandaccuracyrequlrementinpraticaluse，  

thispaperprovidesamethodformomemtproperty  

analysISandafuzzydecisionruletoachievethe  

recognltiongoal．  

SYSTEM DESIGN  

The fuzzylmage PrOCeSSing systemis  

shownasinFig・1・TheplCtureOfpatternistaken  

byacamera、Vith256×256pixelsof256graylevel  

（8－bit）and storedin frame memory（FRAM）  

throughasignalamplificationandhighspeedA／D  

conversion．Withadigitalcircuitthresholdvalue  

Fig．1TheFuzzyImageRecognltionSystenl・  
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SettHlg，theimagecanbebinarizedto256×256×  

1imageandstoredinSRAM・AIsotheprocessed  

image can be displayed on a TV monitor for  

supervision. A software fuzzy inspection and 

recognition algorithm is excuted by the 

microcomputer・Theresultispnntedoutfroma  

printerandsenttoaPLC（programmablelogic  

COntrOller）inpraticaluse．  

MOMENT PROPERTIES  

Moment can be glVen a physICal  

interpretationbyregardinggraylevelasmass，that  

is，regardinglmageOffascomposedasetapolnt  
masseslocatedatthepoint（x，y）・And the（i，j）  

mornentofimageoffisdefinedby  

m．．＝∑∑xlyJf（X，y） り   
Thusmooisthetotalmassofimagep之Itternfand  

m20andm20arelhemomentsofinertiaoffaround  

thexandyaxesrespectively・Forthebin；lry－Valued  

plCture・the moment of f provides a usefuI  

information for recognltion・Fig・2shows10  

SimulaIedpaIterns．Andtabletshows【hefirstfew  

normalized fuzzy moment properties of these  

pattems as fuzzy similarity features. 

ThecentroidofpatIernfisthepoint（文，ラ）  

dennedby  

吏＝mlO／mcK），y＝mol／m（n   

Whenwetaketheonglnatthecentroid，thecentral  

momentofthepatternfcanbeobtainedasfollows：  

帖＝∑∑（x頑≠ザ軋y）   

TableIIshowsfirstfewnorTmlizedfuzzycentroid  

rnomentofsimulatedpatterns・AndpⅢCanbeseen  

asthenormalizedpatternfwithrespecttotrこ1nSlation  

androtation・Theycanalsobetakenas－hefuzzy  

Simi1antyfeaturesfbrrecognltion．  

PATTERNl ：  PATTERN6  

＋  

PA汀ERN4  r PAT‾rE「iN9  

申¶∈Rり互コニニ亘り鱒二亘コ  

Fig．2TenSimul乙ItedPilIterns．  

1aDlelNOmallZe（】ruZZyMOmen‖ヤOPeny  

mll m20  m（）2  m2t   

patteml  0．55  0．71   0．55 （）．72   
Pattem2  0．35  0．31 （）．65  0．R2   
pattem3  0．68  0．69  0．82  0．62   
pattem4  0．59  0．6B  O．6R  O．75   
pattem5  0．69  0．83  0．71 0．5（i   
PaItem6  0．62  0．85  0．68  0．92   
pattem7  0．50  0．61  0．45  0．45   
pattem8  0．6（） 0．69 （）．65  0．73   
pattern．9  0．25  0．36  0．20  0．40   
pattemlO  0．60  0．71 （）．7（） 0．67   

Table II Normalizaled Fuzzy Central Moment 
針operty  

ト11 ト2（）ト02  い2】   

palteml  0．35 （）．54  0．38  0．33   
Pattem2  （）．45  0，72  （）．4日  O．（）9   

Pattem3  0．40  0．73 （）．5（）   0．38   
p；l【tem4  0．10  0．6（） 0．48   （）．34   

Pa【tem5  0．64  0．54  0．44  0．45   
pattem（i  0．02  0．74  0．44  0．42   
pattem7  0．23  0．33  0．24  0．3l   
pattem8  0．39  0．44  0．38  0．3（i   

Pattem9  0．55  0．12 （）．25  0．12   

Pattem10  0．2日  O．78 （）．5（）  （）．35   

310   



dimension．TheraleOfrecognltiontimeislessthこIn  

O．15secondtomeettherequ－renlentOfinspection  

process・AIsothecentroidmomentistakeninto  

consideration as the fuzzy featL）re，therefore the  

variatjoninthec00rdinatewillnotslgnificilntlvaffect  

therecognltionresult・  

Tomakethesysten－n10reflexible・a－1dto  

shorten the developlng PrOCeSS，Our SyStem WaS  

designedtohavethefollowlngfunctions＝   

1・ComputerTaidedauto－1earnlngabilitytosimplify   

thetryanderrorprocess・  

2．Opticalconditionadjustmentandcalibrationinthe   

beginnlngOfeachinspectionprocess・  

3．Inspected pattern change without software   

development．  

4・An adaptlVe COmPenSation with 3％ of   

displacementaltolerancein horizontal，こInd   

rotationaldirections．  

5・Tracingandprlntingofallinspectlng StepSfor   

analysIS．  

FUZZY T）ECTSI（）N ALGORTTHM  

To distinquish patterns with the same  

momentandcentraln10mentPrOperty，WeaPPlya  

method of fuzzy similarlty meaSurement aS  

mentionedabove［5】．Herewetakethe8moment  

Values as（rnlいm20，nl（）2，m2l，匹11，u20，P（）2，L121）as  

the characteristic value of patterns. Therefore a 

Pこ1ttern Can be respresented as a fuzzy vectoras  

fbllo＼VS：  

F（A）＝（mll．m20，mO2，m21，卜11．P20，巨02，L121）   

SしtPPOSe  

F（A）＝（こl－，a2，；11，こl。，こ15，a6，a7，a8）  

and  

F（B）＝（bl，b2，b3，b。，b5，b6，b7，bH）  

aretwofuzzyvectorstorepresentpat（ernS．Weuse  

the fo1lowing equation for the similarlty  

measurement．  

8   

D（A，B）＝吉Iai－bil（l）  

We Can find the followlng PrOPerty Ofsimil；lrlty  

measurement from；lbove equation，こInd h；lVe the  

followlngCOnClusions：  

（1）D（A，B）＝0，itshowspiltternAandB  

ヱIreidentical．  

（2）D（A，B）＝D（B，A）  

Wesetupthedatabasebyauto－leilrnlngmOde  

and a adaptlVe COmPenSation with 3％ of  

displacementaltoleranceinhorizontal，Vertic之11and  

rotationaldirections・Let（Pl，P2，…‥リ Pn）  
represent thedatこIbilSeOfinsI；llled patterns：lndQ  

representthefuzzyvectortoberecognized．Let   

D（Q，軋）＝MilXの（Q，Pl），D（Q，P2），‥・D（q，Pn））   

；lndtakethethreshoIdv；11ue；l＝0・05・IfD（Q，Pk）≦乙1，  

thenthecorrespondingpiltternOfQisrecognizedas  

theinst；llledpattemPk；OtherwiseitisreJeCted・  

C（）NCLUSl（）N  

Afuzzy decisionconceptisildoptedinour  

i111こ1geSyStemtOin叩eCt；lndrecognlZethemachine  

PこItternS・We hこIVe COndttc†ed an experinlent for  

recognlZing 300 pa＝ernS Of 24 ×4R pIXel  
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