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Abstract:Inmanyindustrialapplications,automationofcolorbasedsortinginrawmaterialsistheneedofhourtooptimiz
eresourcesandsavetime.Theaimofthispaperistominimizethesubjectiveerrorsofvisualinspection. Thesystemisdevelo
pedforsortingoffoodmaterialsbasedonthresholdinginimageprocessing. Theimageoffoodmaterialwillbecapturedby
aUSBCameraandimageprocessingwillbecarriedoutinSCILAB
softwareformoreaccurateresults.Oncetheimageprocessingiscompletetheresultswillfurtherbedisplayedonthescree
nandaccordingtotheresultobtainedtheMicrocontrollerwillcarryoutthesortingmechanism.Forsortingpurpose,weus
ethepushingmechanisminterfacedwiththeMicrocontrollercircuitry. Thispaperproposesthesystemforanautovisionfo
odindustryusingSCILAB softwareforhigherspeedandaccuracy.
Keywords—Conveyerbelt,IRsensors,camera,SCILAB,CIELABcolorspace,Microcontroller.

I. Introduction
Indiaisanagriculturalcountry,havinghugerevenuefromitsfoodindustry.Howeverduetoshortcomingsinthetr
aditionalmethodsofsortingtherawmaterialswemayfacelosses.Usinganautovisioninspectiontechnology,wecanensur
ehigherspeedandaccuracy. Thefoodqualitydetectionhelpsintheestimationofshelflifeofthefoodmaterialsensuringles
serwastageofresources.Also,manyfoodmaterialsareexportedfromindiawhichrequiresthesortingoffoodmaterialsint
ogradesdependinguponthesize,shapeorcolor.Thisseparationisdonebasedonthelocalandtheinternationalneedswhic
hcanbeimplementedusingimagesegmentation.VVariousfoodpackagingindustriesalsorequireafinalcheckonthepacka
gedfoodproductstoensure proper transportationoffood materials.All thesequalitychecksmayrequire significant
amountoftimeandefforts,howeverusingvarioustechnologieswecanprovideautomationforthesame. Thispaperpropos
esonesuchmethodfortheclassificationoffoodmaterials.
Thisfoodqualitymanagementsystemisbasedontheextractionofthefeaturesofrawmaterialandsortingthemde
pendingonthecolorbasedthresholdingforthematurationanalysis. ThedetectingalgorithmisbasedonlRsensors.Onceth
ematerialisdetectedby thelRsensors,theconveyorbeltinterfacedwiththemicrocontroller(8051)willstop and the USB
camerawillcaptureimage. Theimagecapturedwillhaveatleastoneviewofthefoodmaterialwhichwillbefurtherprovide
dtothePCforSCILABprocessingoftheimage.WewillusethelmageProcessingandDesigningtoolkit(IPD8.0),ithelpsu
sindetectionoftheobjects. AlongwithScilab image andvideoprocessingtoolboxfor realtime image andvideo
analysis wecanperformvariousmathematicalfunctionsontheimages.

Il. Literature Survey
HongsheDang,etal,intheirresearchpapertitled,”Human-
MachineSystemsandCybernetics”proposedaFruitSizeDetectingandGradingSystemBase
donlmagProcessing. Thepaperpresentstherecentdevelopmentsofimageprocessingandmachinevisionsystemin
an automatedfruit quality measurement system.Objective of this paperistoemphasize on recentwork
reportedonanautomaticfruitqualitydetectionsystem.Thispaperpresentstheimageprocessingtechniquesforfeatureext
ractionandclassificationforfruitqualitymeasurementsystem.

JohnB.Njoroge,etal,intheirresearchpapertitled“DesignandDevelopmentofaFullyAutomated
Consumer-

basedWirelessCommunicationSystemforFruitGradingISCIT.”havedevelopedanautomatedg
radingsystemusingimageprocessingwherethefocusisonthefruit’sinternalandexternaldefects. The
systemconsistsofCCDcameras.Theimagecouldbecapturedusingregulardigitalcamera.lmageproc
essingisusedtoanalyzethefruit’sfeatures;size,color,shapeandthegradeisdeterminedbasedonthefea
tures.Thedevelopedsystemisbuiltfromacombinationofadvanceddesigns,expertfabricationsandau
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tomaticmechanicalcontrol.

NaoshiKondo,inhisresearchpaper,”’FruitGradingRobot”proposedthattheconveyorisadvanced
throughaviewingareaandthearticlesaresimultaneouslyrotatedsuchthatelectricalimagesare
formedofeacharticlewithina viewingzonedefinedineachchannelduringagiventimeframe.

I11. Proposed system
Theproposedsystemwillhavethemicrocontrollerastheheartofthesystemwiththeconveyorbelt, IRsensorsan
dpushingmechanismallprogrammedforthedesignatedmechanism.
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IVV. Hardware used

i CONVEYER BELTIiiUSBCAMERAIiiIRSENSORS
iv. MICROCONTROLLER UNIT

TheconveyerbeltiscontrolledusingtwoDCmotorshavingthemotordriveasL.293D. Themotordrivewillwork
at12Vandthespeedwillbestandard30rpm. Thepowersupplyprovidedtothesystemwillbekeptconstantat5Vfor
maximumpowertransfertotheDCmotor drive.[1]

The reflectivelR sensorsareplaced rightbefore theimagecapturingsection.Oncethe objectisdetected the
IRsensorswillgiveahightolowsignaltothemicrocontroller. Themicrocontrollerwhichisinterfacedwiththemotordrive
ofL293Dwillhavealogic(1,1)tostoptherotatingDCmotorstostoptheobject forperfectimageacquisition. Theconveyor

belthastostopforbothimageacquisitionaswellpushingmechanismandthisisprogrammedusingthebasiclogictablefort
heL293Dmotordrivetruthtable.

V. Software used
Kieluvision3willbeusedfortheprogrammingofthe AT89S52microcontroller. Wewillusetheumicrocontrolle
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rFLASHMAGICsoftwaretoburnourlogicintothemicrocontrollerlC.SCILAB6.00alongwithimageProcessingandDe
signing(IPD)toolboxwillbeusedforaccurateandfastimageoperation. Thecapturedimagewillundergograyscale
thresholdingforcoloridentification.Foodproductqualitywillbedeterminedbasedontheimageattributes.[2]

VI. Image Processing
Thefirststageofimageprocessingisimageacquisitionwhichisdoneusingawebcamerainterfacedwithmicroco
ntroller
forrealtimeanalysis ofthefooditems.The illuminationoftheconveyorbeltsetupisappropriatelyadjustedaccordingtot
heneedsofimageprocessing.Aftertheimageacquisitionprocess,thecapturedcolorimageisina2-
Dformatandhencetheimageanalysisisdonebasedonpixelconfiguration. Theconveyorbeltconsistsofblackco
loredstripandhencetheimageobtainedisa‘labelimage’,whichmeansthatthebackgroundpixelshavezerovalueandtheo
bjecthaspixelvalueshigherthanzero.Weperformthresholdingonthedigitalimagetoextracttheobjectsintheimage.[3][4

]
Thegreyscaleconversionoftheobtainedimageistheinitialstageforthehistogramanalysisandhenceusingthei
mageprocessinganddesigningtoolbox wesimplymakeuseofthebasictoolssuchas
-->Image= RGB2Gray(RGB)
-->figure();ShowColorlmage;RGB,Colorimages;
-->figure;®;Shollmage;Image GrayLelellmagé;
Afterthegreyscaleconversion,wemakeuseofBlobanalysisfordetectingthebasicshapeofthefooditem.Bloba
nalysisworksontherelationshipsharedbetweentheneighbouringpixelsandcomparestherelativevaluesanddistinguish
esthemastruepixels,everyfalsepixeliseliminatedandisassignedazerovalue.[5][6]
Thegreyscalehistogramcanbeobtainedforvariouscolorsinthedigitalimage,howeverweuseL*a*bCIELABC
olorsystemforbetterimagecalculations. Thecolorchannelspresentintheimagearenormalized
consideringtheminimumvalueaszeroandmaximumvaluetobeone.Nowthehistogramcalculationsforredcol
ordependonthevaluesofboththechannels.IntheL *a*bcolorsystem,Lstandsforilluminationanditdependsuponthebac
kgroundoftheobject. Thebackgroundmaybecompletelywhiteorcompletelyblackdependinguponthehardwarespecifi
cationsofconveyorbelt.HencevaluesofLrangefromOto100whereQrepresentsblackand100yeildswhitecolor.Whereas
‘a’and‘b’representcolorvaluesoftheobjectincomparisontotheluminosityvalue(L).
ColorofthefoodmaterialcanbeeasilydetectedobservingthehistogrampeaksobtainedfromSCILABsimulation.
ThuswecaneasilyobtainafaircolorclassificationusingtheL*a*bcolorspace. Anydigitalimageisanattributeoft
hreecolorsmainlyred-blue-
green(RGB)colorspace,howeverimagestorageisalsoanimportantaspectwhichmayaffectbothefficiencyand
speedofthesystem.UsingRBG565maylimitthememoryoccupancyupto 150kbs.[7]

VIIl.  Pushing mechanism
e

Fig. 2 Pushingmechanism forrejection of defectivefoodmaterials

Thelinearpushingmechanismwhichiscontrolledbythemicrocontrollerwillstartreceivingthepoweronlywhe
nthefoodmaterialisdefective. ThispushingmechanismisbasedontheDCmotor,whichwillsimplydiscardthefruitfromt
heconveyorbelt.ItisalinearlyactuatedDCmotorasshownintheFig.2. Thefoodmaterialwithnodefectswillbesimplepas
sedwithoutanyobstructiontowardsthedesiredassortments.[8]

VIII. Result
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Fig.5.a:Nommalizedb* Fig.5.b: Histogramofnomalizedb*

TheaboveresultsareobtainedaftertheSCILABsimulationoftheimagecapturedthroughUSBcamera. Theorig
inalimagecapturedbycameraundergoesgrayscalethresholdingforhistogramanalysis. Thecolorvaluesobtainedfromth
eL.*a*bcolorsystemaresubjectedtonormalizationandinversionafterwhichhistogramsaresimulatedbythelPDtoolbox

IX. Future Scope

Variousothersoftwarelikeopencomputervision3.4.0can

beimplementedforbetterresults. Thusafterimplementationoftheabovealgorithm, futureworkwillfocusonthe
creatinghighqualityvisual camerasformultivisionanalysisaswellasminimizationoftheembeddedsystem.Otheradva
ncementsmayinclude,usingthemulti. TheOpenComputerVisionsoftwareorMAT LABsoftwarecanalsobeusedforfast
erandmoreaccurateresults.Estimationoftheshelflifeofthefoodproductcanbeestimatedusingnon-
invasivemoisturedetectiontechniques.Wecanalsouserubberrollersforconvenientrotationofthefoodproductrathertha
nusingaplainrubberbelt.

X. Conclusion

Theliteraturesurveyrevealsthatmanyinnovationshavebeenalreadynotedinthefieldofautomaticfoodmateria
Igradingsystem.Herethesystemisorientedtoautomationforcolorbasedsortingoffoodmaterials.However,proposedsy
stemisademoversionandcanbeimplementedinlargescaleindustrieswhichcanyieldmoreprofit. Wecanusemultipleca
merasforbetterimageacquisition. Thespeedandlengthoftheconveyorbeltcanbefurthermodifiedbasedontheneedofthe
industry.Variousothertechnologiessuchasimplementationofrubberbasedrollerscanbeused,providingthemultiplean
glesforbetterimageacquisition.Non-
invasivemoisturedetectiontechniquecanbeusedfortheexactmoistureestimation. Thismaygivebetterideaabouttheshel
flife.Hencewehavecompletedcolorsystemsimulationstageandtheresultsobtainedwereaccurateforrespectivecolors.
Furtherimplementationofthehardwarewillbeexecutedaspertherequiredapplication.[9][10]
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