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ABSTRACT

Withthefocusofthemainproblemsinno-referencenaturalimagequalityassessment(NR-IQA),the
researchersproposeamoreuniversal,efficientandintegratedresolutionbasedonvisualbiological
cognitivemechanism.First, theauthorsbringupan inspiringvisualcognitivecomputingmodel
(IVCCM)onthebasisofvisualheuristicprinciples.Second,theauthorsputforwardanasymmetric
generalizedgaussianmixturedistributionmodel(AGGMD),andthemodelcandescribetheprobability
distributiondensityoftheimagesmoreprecisely.Third,theauthorsextractthequality-awaremultiscale
localinvariantfeatures(QAMLIF)statisticandperceptivefromnaturalimagesandformquality-aware
uniformfeaturesdescriptors(QAUFD)basedonclusteringandencodingthevisualqualityfeatures.
Fourth,theauthorsbuildtopicsemanticmodelandrealizetheresolutionwithBayesianinference
withIVCCM,AGGDMandQAUFDtoimplementNR-IQA.Theoreticalresearchandexperimental
resultsshowthattheproposedresolutionperformbetterwithbiologicalcognitivemechanism.

KeywoRdS
Asymmetric Generalized Gaussian Mixture Distribution, Bayesian Inference, Features Descriptor, NR-IQA, 
Topic Semantic Model, Ventral Visual Pathway, Visual Cognitive Model, Visual Heuristic Principles

1. INTRodUCTIoN

The authors propose a more general-purpose, effective and integrated resolution to implement
NR-IQAbasedonvisualbiologicallycognitivemechanism,includingainspiringvisualcognitive
computingmodel(IVCCM)onthebasisofvisualheuristicprinciples,anasymmetricgeneralized
Gaussianmixturedistributionmodel(AGGMD),thequality-awaremultiscalelocalinvariantfeatures
(QAMLIF)andquality-awareuniformfeaturesdescriptors(QAUFD),topicsemanticmodel,andthen
theauthorsrealizetheresolutionwithBayesianinferencewithIVCCM,AGGDMandQAUFDto
implementNR-IQA,whichperformbetterwiththeoreticalresearchandexperimentalresults.

1.1. Background
Imagesarevisualbasisthatpeoplecanapperceivetherealworld.Itisaneffectivewayinwhich
humanbeingscanachieve,expressandcommunicateinformationeachother.Withthedevelopment
ofimagesprocessingtechnologyandvisualcognitivescientifictheory,muchmoreprogresshasbeen
made inNR-IQAapplications. (Venkatanath,2015)put forwardanovelno-referenceperception-
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basedimagesqualityevaluator(PIQUE)algorithmonthebasisofextractinglocalfeaturesjustin
spatialdomain,imitatedhumanbehavior,andemployedmultivariateGaussianmodel(MGM)as
probabilitydistributionfunction(PDF)ofnaturalimagesfeatures.(Zhao,2015)proposedanefficient
general-purposeblind/noreferenceimagequalityassessment(NR-IQA)algorithmwithfrequency
domainfeaturesofphasecongruencyvaluesandlocalspectralentropyvalues.Intheinspiredby
inspiredby thesparse representationofvisualscenes in theprimaryvisualcortexof thehuman
visualsystem(HVS), (Priya,2016)presentedanoreference imagequalityassessment(NR-IQA)
method.(Plataniotis,2016)putforwardparametricmodelsinwhichdescribedtheuniversalfeatures
ofchromaticdatafromnaturalimages,andcomputedthecorrelationofchromaticcharacteristicslike
hue,saturation,opponentangleandsphericalanglebetweenspatiallyadjacentpixelswiththehelp
ofcolorinvariancedescriptors,andsoon.Allthealgorithmplayedanadvantageousroleinimages
qualityassessmentwithnoreference.

1.2. Main Focus of the Article
But,above-mentionedassessmentmethodshadsomeseriousproblemssummarizedasfollows:

1. VisualinformationofHVSprocessingmechanismandpropertiesarefarfromunderstanding
andappliance;

2. Themodeloftheprobabilitydistributionfunction(PDF)fornaturalimagesisnotmoreaccurate;
3. Thereisagapbetweenvisualquality-awarefeaturesofnaturalimagesandsemanticquality

ofthese;
4. Theresolution,general-purpose,efficientandintegrated,isnotidealforNR-IQA.

The literature (Venkatanath, 2015) just used natural images statistics features without HVS
mechanism,modelandapplications.(Zhao,2015)didnotconsidertheprobabilitydistributionfunction
ofimagesandemploythevisualcharacteristicstoo.(Priya,2016)putforwardakindofalgorithm
whichwasinspiredonlybytheprimaryvisualcortex(V1)withoutanyothervisualcortexesofHVS.
(Plataniotis,2016)onlycalculatedthecolorrelevancetovisualfeaturesanddidnotextractanyother
quality-awarefeatures(QAF).

Aimingatthemainexistingproblemsinno-referencenaturalimagequalityassessment(NR-
IQA),theresearchersproposeamoregeneral-purpose,efficientandintegratedresolutionbasedon
visualbiologicallycognitivemechanismafterstudyingthedomaindeeply.

Theresearchersorganizetherestofthepaperasfollows:Section2mainlystudiestheproposed
inspiring visual cognitive computing model (IVCCM) based on the visual heuristic principles
proposedbelow.Section3principallyrefertotheproposedasymmetricgeneralizedGaussianmixture
distributionmodel(AGGDM)usedtodescribetheprobabilitydistributionfunctionofimages.Section
4mainlydiscussedthequality-awaremultiscalelocalinvariantfeaturesextractedandquality-aware
uniformfeaturesdescriptorsrepresentedfromnaturalimages.Theauthorsimplementtheproposed
NR-IQAresolutionbasedonIVCCMandAGGDMinsection5.Finally, theauthorsdrawsome
conclusionsanddiscussthefutureworktoimprovethemethod.

2. INSPIRING VISUAL CoGNITIVe CoMPUTING ModeL

Afteryearsandyearsofevolution,HVShasbeenturnedintoacomplex,intelligentimageprocessing
systemwithhighefficiencyandlowconsumption.Theauthorsstudythevisualcognitivetheory,
computational neuroscience fundamentals and research result, propose thehighly concisevisual
heuristicprinciples,onthebasisofwhichtheresearchersfurtherputforwardaninspiringvisual
cognitivecomputingmodel(IVCCM),whichlaysasolidfoundationtothewholeNR-IQAresolution.
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