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SPATIALLOCALILLUMINATIONCOMPENSATION 

TECHNICAL FIELD 

5 Atleastoneofthepresentembodimentsgenerallyrelatestoamethodoranapparatusfor 

videoencodingordecodingandmoreparticularlytoamethodoranapparatuscomprising 

applyingaspatiallocalilluminationcompensation.  

BACKGROUND 

10 

Toachievehighcompressionefficiencyimageandvideocodingschemesusuallyemploy 

predictionincludingmotionvectorpredictionandtransformtoleveragespatialandtemporal 

redundancyinthevideocontent.Generallyintraorinterpredictionisusedtoexploittheintra 

orinterframecorrelationthenthedifferencesbetweentheoriginalimageandthepredicted 

15 imageoftendenotedaspredictionerrorsorpredictionresidualsaretransformedquantized, 

andentropycoded.Toreconstructthevideothecompresseddataaredecodedbyinverse 

processescorrespondingtotheentropycodingquantizationtransformandprediction.  

Recentadditionstovideocompressiontechnologyincludevariousindustrystandards, 

versionsofthereferencesoftwareand/ordocumentationssuchasJointExplorationModel 

20 (JEM)andlaterVTM(VersatileVideoCoding(VVC)TestModel)beingdevelopedbytheJVET 

(JointVideoExplorationTeam)group.Theaimistomakefurtherimprovementstotheexisting 

HEVO(HighEfficiencyVideoCoding)standard.  

discrepancybetweendifferentregions/blocksinthesameslice/picture.Theissueis 

25 particularlysalientforcontentcomprisingsomesamplevalueswithgraduallypropagating 

spatialilluminationvariationininter/intra/IBOprediction.Thereforethereisaneedtoimprove 

thestateoftheart.  

SUMMARY 

30 

Thedrawbacksanddisadvantagesofthepriorartaresolvedandaddressedbythegeneral 

aspectsdescribedherein.  

Accordingtoafirstaspectthereisprovidedamethod.Themethodcomprisesvideodecoding 

35 bydeterminingforacurrentblockbeingdecodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

Existingmethodsforcodinganddecodingshowsomelimitationsincompensatingillumination
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block decodingthecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters.Advantageouslytheatleastonespatialreferenceblockisaspatially 

neighboringblockofthecurrentblockinthepicture.  

5 Accordingtoanotheraspectthereisprovidedasecondmethod.Themethodcomprisesvideo 

encodingbydeterminingforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesofthe 

currentblockandcorrespondingspatiallyneighboringreconstructedsamplesofatleastone 

spatialreferenceblocicencodingthecurrentblockusinglocalilluminationcompensation 

10 basedonthedeterminedparametersAdvantageouslytheatleastonespatialreferenceblock 

isaspatiallyneighboringblockofthecurrentblockinthepicture.  

Accordingtoanotheraspectthereisprovidedanapparatus.Theapparatuscomprisesone 

ormoreprocessorswhereintheoneormoreprocessorsareconfiguredtoimplementthe 

15 methodforvideodecodingaccordingtoanyofitsvariants.Accordingtoanotheraspectthe 

apparatusforvideodecodingcomprisesmeansfordeterminingforacurrentblockbeing 

decodedinapictureparametersforalocalilluminationcompensationbasedonspatially 

neighboringreconstructedsamplesandcorrespondingspatiallyneighboringreconstructed 

samplesofatleastonespatialreferenceblockmeansfordecodingthecurrentblockusing 

20 localilluminationcompensationbasedonthedeterminedparameters.Advantageouslytheat 

leastonespatialreferenceblockisaspatiallyneighboringblockofthecurrentblockinthe 

Accordingtoanotheraspectthereisprovidedanotherapparatus.Theapparatuscomprises 

25 oneormoreprocessorswhereintheoneormoreprocessorsareconfiguredtoimplementthe 

methodforvideoencodingaccordingtoanyofitsvariants.Accordingtoanotheraspectthe 

apparatusforvideoencodingcomprisesmeansfordeterminingforacurrentblockbeing 

encodedinapictureparametersforalocalilluminationcompensationbasedonspatially 

neighboringreconstructedsampiesandcorrespondingspatiallyneighboringreconstructed 

30 samplesofatleastonespatialreferenceblockmeansforencodingthecurrentblockusing 

localilluminationcompensationbasedonthedeterminedparameters.Advantageouslytheat 

leastonespatialreferenceblockisaspatiallyneighboringblockofthecurrentblockinthe 

picture.  

35 Accordingtoanothergeneralaspectofatleastoneembodimentasyntaxelementis 

determinedthatindicateswhetherthespatiallocalilluminationcompensationappliesonthe 

currentblockornot.  

picture.
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Accordingtoanothergeneralaspectofatleastoneembodimentthecurrentblockiscoded 

inanyofaninterpredictionintrapredictionBCprediction.  

Accordingtoanothergeneralaspectofatleastoneembodimenttheatleastonespatial 

referenceblockisanyofaboveneighboringblockandleftneighboringblock.  

5 Accordingtoanothergeneralaspectofatleastoneembodimenttheatleastonespatial 

referenceblockisanyofaboveneighboringblock(BC),leftneighboringblock(AC),above

rightneighboringblock(BI),bottom-leftneighboringblock(Al)andabove-leftneighboring 

block(B2).  

Accordingtoanothergeneralaspectofatleastoneembodimentasyntaxelementis 

10 determinedthatindicateswhichspatialreferenceblockisusedindeterminingtheparameters 

ofthelocalilluminationcompensation.  

Accordingtoanothergeneralaspectofatleastoneembodimenttheatleastonespatial 

referenceblockisaneighboringblockselectedasmotionvectorpredictorMVPcandidatein 

Interprediction.  

15 Accordingtoanothergeneralaspectofatleastoneembodimenttheatleastonespatial 

referenceblockisresponsivetoanintrapredictionmodeusedtocodethecurrentblock.  

Accordingtoanothergeneralaspectofatleastoneembodimenttheatleastonespatial 

referenceblockcomprisestheneighboringblockselectedasintrablockcopyreferenceblock.  

Accordingtoanothergeneralaspectofatleastoneembodimenttheneighboring 

20 reconstructedsamplesarelocatedintheleftandaboveboundariesofthecurrentblockand 

atleastonespatialreferenceblock.  

Accordingtoanothergeneralaspectofatleastoneembodimenttheneighboring 

blockandatleastonespatialreferenceblockAccordingtoanothergeneralaspectofatleast 

25 oneembodiment theneighboringreconstructedsamplesarelocatedinthewhole 

reconstructedblocksofthecurrentblockandatleastonespatialreferenceblock.According 

toanothergeneralaspectofatleastoneembodimenttheatleastonespatialreferenceblock 

comprisesafirstspatialreferenceblockandasecondspatialreferenceblockandwhereinthe 

spatiallyneighboringreconstructedsamplesofthefirstspatialreferenceblockandthe 

30 spatiallyneighboringreconstructedsamplesofthesecondspatialreferenceblockare 

averagedtodeterminetheparametersofthelocalilluminationcompensation.  

Accordingtoanotheraspectthereisprovidedathirdmethod.Themethodcomprisesvideo 

decodingbydeterminingforacurrentblockbeingdecodedinapictureparametersforalocal 

35 illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonereferenceblocic 

decodingthecurrentblockusinglocalilluminationcompensationbasedonthedetermined 

reconstructedsamplesarelocatedinthemultileftandabovereferencelinesofthecurrent
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parameterswhereintheneighboringreconstructedsamplesarelocatedinthemultileftand 

abovereferencelinesofthecurrentblockandatleastonereferenceblock.Accordingto 

anothergeneralaspectofatleastoneembodimenttheneighboringreconstructedsamples 

arelocatedinthewholereconstructedblocksofthecurrentblockandatleastonespatial 

5 referenceblock 

Accordingtoanotheraspectthereisprovidedafourthmethod.Themethodcomprisesvideo 

encodingbydeterminingforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

10 correspondingspatiallyneighboringreconstructedsamplesofatleastonereferenceblock 

encodingthecurrentblockusinglocalilluminationcompensationbasedonthedetermined 

parameterswhereintheneighboringreconstructedsamplesarelocatedinthemultileftand 

abovereferencelinesofthecurrentblockandatleastonereferenceblock.Accordingto 

anothergeneralaspectofatleastoneembodimenttheneighboringreconstructedsamples 

15 arelocatedinthewholereconstructedblocksofthecurrentblockandatleastonespatial 

referenceblock 

Accordingtoanothergeneralaspectofatleastoneembodimentthereisprovidedadevice 

comprisinganapparatusaccordingtoanyofthedecodingembodiment&andatleastoneof 

20 (i)anantennaconfiguredtoreceiveasignalthesignalincludingthevideoblock,(ii)aband 

limiterconfiguredtolimitthereceivedsignaltoabandoffrequenciesthatincludesthevideo 

Accordingtoanothergeneralaspectofatleastoneembodimentthereisprovidedanon

25 transitorycomputerreadablemediumcontainingdatacontentgeneratedaccordingtoanyof 

thedescribedencodingembodimentsorvariants.  

Accordingtoanothergeneralaspectofatleastoneembodimentthereisprovidedasignal 

comprisingvideodatageneratedaccordingtoanyofthedescribedencodingembodimentsor 

30 variants.  

Accordingtoanothergeneralaspectofatleastoneembodimentabitstreamisformattedto 

includedatacontentgeneratedaccordingtoanyofthedescribedencodingembodimentsor 

variants.  

35 

Accordingtoanothergeneralaspectofatleastoneembodimentthereisprovidedacomputer 

programproductcomprisinginstructionswhichwhentheprogramisexecutedbyacomputer, 

blockor(iii)adisplayconfiguredtodisplayanoutputrepresentativeofthevideoblock.
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causethecomputertocarryoutanyofthedescribedencoding/decodingembodimentsor 

variants.  

Theseandotheraspectsfeaturesandadvantagesofthegeneralaspectswillbecome 

5 apparentfromthefollowingdetaileddescriptionofexemplaryembodimentswhichistobe 

readinconnectionwiththeaccompanyingdrawings.  

BRIEF DESCRIPTION OF THE DRAWINGS 

10 Inthedrawingsexamplesofseveralembodimentsareillustrated.  

Figure1illustratesCodingTreeUnit(CTU)andCodingUnit(CU)conceptstorepresenta 

compressedVVCpicture.  

Figure2illustratesthederivationofLocalIlluminationCompensationLICparametersprocess 

withcorrespondingtemplatesaccordingtoatleastoneembodiment.  

15 Figure3illustratesexemplaryvideogamepictureswithlightsourcescreatingagradual 

illuminationvariationinsideinasamepicture.  

Figure4illustratesagenericencodingmethodaccordingtoageneralaspectofatleastone 

embodiment.  

Figure5illustratesagenericdecodingmethodaccordingtoageneralaspectofatleastone 

20 embodiment.  

Figure6illustratesthederivingofspatialLICparametersprocesswithreferencetemplateof 

theabove/leftneighboringblockforinterpredictionaccordingtoatleastoneembodiment.  

appliedduringthedecodingofaninterblock.  

25 Figure8illustratesthederivingofspatialLICparametersprocesswithanaveragereference 

templateoftheaboveandleftneighboringblockforinterpredictionaccordingtoatleastone 

embodiment.  

Figure9illustratesthepositionsofthespatialMVPcandidatesforaninterblock.  

Figure10illustratesthederivingofspatialLICparametersprocesswithreferencetemplateof 

30 theabove-rightneighboringblockforinterpredictionaccordingtoatleastoneembodiment.  

Figure11illustratesadecodingmethodaccordingtoasecondembodimentwherespatialLIC 

isappliedduringthedecodingofaninterblockbasedonMVPcandidates.  

Figure12illustratestheintrapredictiondirectionsinVVC.  

Figure13illustratesthederivingofspatialLICparametersprocesswithreferencetemplateof 

35 the above/left/above-rightlbottom-leftlabove-left neighboring blockfor intra prediction 

accordingtoatleastoneembodiment.  

Figure14illustratesthematrixweightedintrapredictionprocessinVVC.  

Figure7illustratesadecodingmethodaccordingtoafirstembodimentwherespatialLICis



WO20221167322 PCT/EP2022/051924 
6 

Figure15illustratesadecodingmethodaccordingtoathirdembodimentwherespatialLICis 

appliedduringthedecodingofanintrablock.  

Figure16illustratesthederivingofspatialLICparametersprocesswithreferencetemplate 

comprisingtheleftboundaryofaleftneighboringblockforintrapredictionandwithreference 

5 templatecomprisingtheaboveboundaryofanaboveneighboringblockforintraprediction 

accordingtoatleastoneembodiment.  

Figure17,18illustratethederivingofspatialLICparametersprocesswithmultiplelines 

referencetemplateofaspatialneighboringblockaccordingtoatleastoneembodiment.  

Figure19illustratesthederivingofspatialLICparametersprocesswithreferencetemplate 

10 comprisingaspatialneighboringblockaccordingtoatleastoneembodiment.  

Figure20illustratestheBCpredictioninVVC.  

Figure21illustratesthederivingofspatialLICparametersprocesswithreferencetemplate 

indicatedbyblockvectorforIBOpredictionaccordingtoatleastoneembodiment.  

Figure22illustratesadecodingmethodaccordingtoafourthembodimentwherespatialLIC 

15 isappliedduringthedecodingofanIBOblock.  

Figure23illustratesablockdiagramofanembodimentofvideoencoderinwhichvarious 

aspectsoftheembodimentsmaybeimplemented.  

Figure24illustratesablockdiagramofanembodimentofvideodecoderinwhichvarious 

aspectsoftheembodimentsmaybeimplemented.  

20 Figure25illustratesablockdiagramofanexampleapparatusinwhichvariousaspectsofthe 

embodimentsmaybeimplemented.  

25 Itistobeunderstoodthatthefiguresanddescriptionshavebeensimplifiedtoillustrate 

elementsthatarerelevantforaclearunderstandingofthepresentprincipleswhile 

eliminatingforpurposesofclaritymanyotherelementsfoundintypicalencodingand/or 

decodingdevices.Itwillbeunderstoodthatalthoughthetermsfirstandsecondmaybeused 

hereintodescribevariouselementstheseelementsshouldnotbelimitedbytheseterms.  

30 Thesetermsareonlyusedtodistinguishoneelementfromanother.  

Thevariousembodimentsaredescribedwithrespecttotheencoding/decodingofanimage.  

Theymaybeappliedtoencode/decodeapartofimagesuchasasliceoratileatilegroup 

orawholesequenceofimages.  

Variousmethodsaredescribedaboveandeachofthemethodscomprisesoneormoresteps 

35 oractionsforachievingthedescribedmethod.Unlessaspecificorderofstepsoractionsis 

requiredforproperoperationofthemethodtheorderand/oruseofspecificstepsand/or 

actionsmaybemodifiedorcombined.  

DETAILED DESCRIPTION
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Atleastsomeembodimentsrelatetomethodforencodingordecodingavideowhereina 

spatialLICallowstocompensateforgradualilluminationinasamepicture.  

Figure1illustratesCodingTreeUnit(CTU)andCodingUnit(CU)conceptstorepresenta 

5 compressedVVCpicture.InVVCapictureisdividedintoso-calledCodingTreeUnits(CTU), 

andeachCTUisrepresentedbyoneormoreCodingUnits(CUs).ForeachCUspatial 

prediction(or"intraprediction")and/ortemporalprediction(alsoreferredtoasinterprediction" 

ormotioncompensatedprediction")areperformed.Spatialpredictionusespixelsfromthe 

samplesofalreadycodedneighboringblocks(whicharecalledreferencesamples)inthe 

10 samevideopicture/slicetopredictthecurrentvideoblock.Spatialpredictionreducesspatial 

redundancyinherentinthevideosignal.Temporalpredictionusesreconstructedpixelsfrom 

thealreadycodedvideopicturestopredictthecurrentvideoblock.Temporalprediction 

reducestemporalredundancyinherentinthevideosignal.Temporalpredictionsignalfora 

givenvideoblockisusuallysignaledbyoneormoremotionvectorswhichindicatetheamount 

15 andthedirectionofmotionbetweenthecurrentblockanditsreferenceblock.Alsoifmultiple 

referencepicturesaresupportedthenforeachvideoblockitsreferencepictureindexissent 

additional. andthereferenceindexisusedtoidentifyfromwhichreferencepictureinthe 

referencepicturestorethetemporalpredictionsignalcomes.Afterspatialand/ortemporal 

predictionthemodedecisionblockintheencoderchoosesthebestpredictionmodefor 

20 examplebasedontherate-distortionoptimizationmethod.Foreasierreferencewewillbe 

usingtheterms"CU"and"block'interchangeablythroughoutthecurrentdescription.  

processwithcorrespondingtemplatesaccordingtoatleastoneembodiment.Intemporal 

25 predictionprocessLICisacodingtoolwhichisusedtoaddresstheissueoflocalillumination 

changesthatexistbetweentemporalneighboringpictures.TheLICisbasedonalinearmodel 

whereascalingfactoraandanoffsetpareappliedtothereferencesamplestoobtainthe 

predictionsamplesofacurrentblock.SpecificallytheLICismathematicallymodelledbythe 

followingequation: 

P(xy) aPr(x+vxy+vy)+f3 (1) 
30 whereP(xy) isthepredictionsignalofthecurrentblockatthecoordinate(xy); 

Pr(X+VxY+v~)isthereferenceblockpointedbythemotionvector(vtvs);aand/3arethe 

correspondingscalingfactorandoffsetthatareappliedtothereferenceblock.  

AsshowninFigure2,whentheLICisappliedforablockaleastmeansquareerror(LMSE) 

methodisemployedtoderivethevaluesoftheLICparameters(i.e aand/3)byminimizing 

35 thedifferencebetweentheneighbouringsamplesofthecurrentblock(i.e.,thetemplateTin 

Figure2illustratesthederivationofLocalIlluminationCompensation(LIC)parameters
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Figure2)andtheircorrespondingreferencesamplesinthetemporalreferencepictures(i.eU, 

eitherT0orT1 inFigure2): 
cro~i 

0/1 N 0/1 

N* Z~,1(T(xt1 yi) T0 1 1 (xt+vx ~vt+ s/i))V0
- Z~1 (T(xtYD) (2) 

0/1 0/1 0/1 0/1 
y )) 1 N To/l(xt+VX N* >(TO/l(x~+~ ~+vol1 y y 

N 0/1 y (3) 
- a 011U Z2=~(T0 1 1 (xt+v~ zw+ 

= 
N 

whereNrepresentsthenumberoftemplatesamplesthatareusedforderivingtheLIC 

, T(x~ isthetemplatesampleofthecurrentblockatthecoordinate(xa 

5 T ± 0/1 0/ 

12,~ 4W+v~,')isthecorrespondingreferencesampleofthetemplatesamplebased 
onthemotionvector(v$1, y (eitherLOorLI)ofthecurrentblock.Additionallytoreduce 

thecomputationalcomplexityboththetemplatesamplesandthereferencetemplatesamples 
U aresubsampled(2:1subsampling)toderivetheLICparametersi.e.,onlytheshadedsamples 

inFigure2areusedtoderiveaand/1.  

10 MoreoverwhenLICisappliedtobi-directionalblocks(i.eU, beingpredictedbytwotemporal 

predictionblocks),theLICparametersarederivedandappliedforeachpredictiondirection, 
U i.e.,LOandLIseparately.AsshowninFigure2,basedonthetwomotionvectorsMVOand 

MVI, tworeferencetemplatesTOandTIcanbe , byseparatelyminimizingthe 

distortionsbetweenTOandTandTIandTthecorrespondingpairsofLICparametersintwo 

15 directionscanbederivedaccordingtoequations(2)and(3).Afterwardsthefinalbi-directional 

predictionsignalofthecurrentblockisgeneratedbycombiningtwoLICuni-predictionblocks, 

1 0 0 1 (2) 
P(xy) 2 jaoP~P(x+v~,y+v~)+f3o+cqP~+(x±v~,y±v~)±f31 ) 

wherea0 and/~0anda1 and/~1aretheLICparametersassociatedwiththeLOandLImotion 
xi 0 an y 

vectors(i.e.,(v0 v4?)and(v t 1))ofthecurrentblocYP~P(x±v2,y±v~) dP2{x+vt 

20 i59)arethecorrespondingtemporalreferenceblocksofthecurrentblockfromlistLOandLI, 

respectively.  

WhenaninterblockispredictedwithmergemodeLICflagisincludedasapartofmotion 

informationinadditiontoMVsandreferenceindices.Whenmergecandidatelistis 

constructedLICflagisinheritedfromtheneighborblocksformergecandidates.Otherwise, 

25 LICflagiscontextcodedwithasinglecontextwhenLICtoolisnotapplicableLICflagisnot 

signaled.  

Howeveritisdesirabletoenhancethecodingefficiencyofsomevideocontentsthatcontain 

somegradualilluminationvariationinsideasamepicture.Suchsituationmaytypicallyhappen 

asindicatedas:
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insomegamingvideocontentorcomputergraphicimageswheresomeilluminationsourceis 

locatedatsomeplaceinthepictureandlightpropagatesgraduallyacrossthepicture.Figure 

3illustratesexemplaryvideogamepictureswithlightsourcescreatingagradualillumination 

variationinsideinthepicture.Insuchcasetheblocktoencodemaycontainsomebackground 

5 contentwithgraduallyevolvinglumavalueaccordingtothespatiallocationandsomelocal 

specifictextureelementsthatmaybeconsideredasforegroundinformation.Suchgradual 

illuminationvariationinsideasamepicturemayalsohappeninnaturalimagesandthepresent 

principlesarecompatiblewithanytypeofvideocontent.  

AsdescribedabovetheLICcanbeconsideredasoneenhancementoftheregularmotion

10 compensatedpredictionbyaddressingtheilluminationchangesbetweendifferentpicturesat 

themotioncompensationstage.Thoughtheprior-artLICcancompensateillumination 

discrepancybetweendifferentpicturesitisneitherappliednoradaptedfortheillumination 

compensationbetweendifferentblocksinthesamepicture.  

15 Thisissolvedandaddressedbythegeneralaspectsdescribedhereinwhicharedirectedto 

determiningforacurrentblockbeingdecodedordecodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

blockwhereintheatleastonespatialreferenceblockisaspatiallyneighboringblockofthe 

20 currentblockinthepicture.Thusassumingonecodingblockanditsspatialneighboring 

blocksinsidethepicturehavethepropagatingilluminancevariationsaftergeneratingthe 

predictionsignaloftheblockthepresentprinciplesproposetoapplyaspatialLICtoenhance 

insteadinthesamepictureboththereferenceblocksearchandthetemplateusedforthe 

25 spatialLICparameterestimationareadjusted.MoreoverthedecisionofspatialLICflag, 

whichindicatestheusageofthespatialLICmightalsobedefined.Besidesvarious 

embodimentsofthespatiallocalilluminationcompensation(spatialLIC)forinter/intra/IBO 

predictionwheredifferentblockswithgraduallypropagatingspatialilluminationvariationinthe 

samepicturearedisclosed.Inadditionvariousembodimentsofshapeofthetemplateused 

30 inlocalilluminationcompensation(spatial/temporalLIC)arealsodisclosed.  

Figure4illustratesagenericencodingmethod(100)accordingtoageneralaspectofatleast 

oneembodiment.TheblockdiagramofFigure4partiallyrepresentsmodulesofanencoder 

orencodingmethodforinstanceimplementedintheexemplaryencoderofFigure23.  

35 Accordingtoagenericembodimentamethodforencoding100isdisclosed.Themethod 

comprisesdeterminingIIforacurrentblockbeingencodedinapictureparametersfora 

localilluminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

theprediction.Asthereferenceblockisnotlocatedinthetemporalreferencepicturesbut
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correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

block.Advantageouslythespatialreferenceblockisaspatiallyneighboringblockofthe 

currentblockinthepictureasdecribedinvariousembodimentshereafter.Thusthe 

determinedparametersforthelocalilluminationcompensationallowsperformingaspatial 

5 LIC.ThespatialLICisappliedtoapredictionofthecurrentblocktocompensateforgradual 

illuminationinthepictureandresultsinacompensatedpredictionoftheblock.Accordingto 

differentembodimentsthepredictionisoneofaninterintraorintrablockcopy(IBO) 

prediction.Accordingtoanotherembodimentasyntaxelementindicatingwhetherthespatial 

localilluminationcompensationappliesonthecurrentblockornotisdetermined.Afterthe 

10 spatialcompensationofthepredictionofthecurrentblockaresidualisforinstancecomputed 

intheusualmannerbysubtractingthecompensatedpredictionfromthecurrentblockand 

thentheremainingprocessing(transformquantizationCABACencodingetc.)isperformed 

asinastate-of-the-artencodingmethodinagenericencodingstep12.  

15 Figure5illustratesagenericdecodingmethod(200)accordingtoageneralaspectofatleast 

oneembodiment.TheblockdiagramofFigure5partiallyrepresentsmodulesofadecoderor 

decodingmethodforinstanceimplementedintheexemplarydecoderofFigure24.  

Accordingtoagenericembodimentamethodfordecoding200isdisclosed.Themethod 

comprisesdetermining21foracurrentblockbeingdecodedinapictureparametersfora 

20 localilluminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

block.Asfortheencodingthespatialreferenceblockisaspatiallyneighboringblockofthe 

differentembodimentsthespatialLICisenabled/disabledforthecurrentblockusinga 

25 dedicatedflagandthespatialLICisappliedtooneofaninterintraorBCpredictionofthe 

currentblock.Thedecoding22thenfurthercomprisesforinstancedecodingtheresidual 

valuesbyperformingtheCABACdecodingdequantizationofthetransformcoefficientsand 

thentheinversetransformofthedecodedcoefficientsandaddingtheso-decodedresidual 

valuestothecompensatedpredictiontodecodethecurrentblock.  

30 

VariousembodimentsofthegenericspatialLICusedinanencodingordecodingmethodare 

describedinthefollowing.Accordingtovariousembodimentsablock(orCU)levelspatial 

LICflagisdefinedforaninter/intra/IBOblocktoindicatewhetherthespatialLICapplieson 

theblockornot.IfthespatialLICappliesforaninter/intra/IBOblockaccordingtoanother 

35 particularembodimentalinearmodelforspatialilluminationchangesisdefinedusinga 

scalingfactoraandanoffset/3.TheestimationofthespatialLICparametersisderivedby 

minimizingthedifferencebetweentheneighboringreconstructedsamplesofthecurrentblock 

currentblockinthepictureasdescribedinvariousembodimentshereafter.Accordingto
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(currenttemplate)andthecorrespondingneighboringreconstructedsamplesofthespatial 

referenceblock(referencetemplate)insidethesamepicture.Variousembodimentsdescribed 

inthefollowingrelatetothederivationoftheCU-levelspatialLICflag;theselectionofaspatial 

neighboringblockusedasthereferenceblockforspatialLICparametersestimationthe 

5 generationofthetemplatewhichiscomposedbytheneighboringreconstructedsamplesand 

isusedforspatialLICparametersestimation.  

InthefollowingforthespatialLICininterpredictionitsspatialLICderivationreferenceblock 

decisionandthegenerationofthetemplateusedforspatialLICparameterestimationare 

described.ThenforthespatialLICinintrapredictionthereferenceblockdecisionandthe 

10 templategenerationarealsodescribedespeciallythedifferencecomparedtothespatialLIC 

ininterprediction.AfterforthespatialLICinBCpredictionthereferenceblockdecisionis 

alsodescribed.Atlastthespatialreferenceblocksearchforinter/interpredictionisproposed.  

AccordingtoafirstembodimentspatialLICisappliedduringtheencoding/decodingofan 

15 interblock.Figure6illustratesthederivingofspatialLICparametersprocesswithreference 

templateoftheabove/leftneighboringblockforinterpredictionaccordingtoatleastone 

embodiment.  

Accordingtoprior-artLICtooldescribedaboveLICisappliedtocompensatethetemporal 

illuminationchangesbetweendifferentframesininterpredictionandisreferredastemporal 

20 LICinthefollowing.Giventheremightbesomepropagatingilluminancevariationsbetween 

somespatialblocksinsidethesameframespatialLICisproposedtofurthercompensatethe 

spatialilluminationchangesinsidethesameframeininterprediction.  

whetherspatialLICappliesornot.Whenaninterblockiscodedwithmergemodethespatial 

25 LICflagiscopiedfromneighboringblocksinawaysimilartomotioninformationcopyin 

mergemodeotherwisethespatialLICflagissignaledfortheblock.  

AccordingtoanothervariantembodimentwhenthespatialLICappliesforaCUitisalso 

basedonalinermodelforspatialilluminationchangesusingascalingfactoraandanoffset 

1~~TheestimationofthespatialLICparametersisderivedbyminimizingthedifference 

30 betweentheneighboringreconstructedsamplesofthecurrentblock(i.e.,thetemplateTin 

Figure6)andthecorrespondingneighboringreconstructedsamplesofthespatialreference 

blockinsidethesamepicture.  

InFigure6,theabove/leftspatialneighboringblockofthecurrentblockisusedasthe 

referenceblockandtheneighboringreconstructedsamplesoftheabove/leftblock(i.e., either 

35 TAorTLinFigure6)areusedforestimatingthespatialLICparameters.Iftheabovespatial 

neighboringblockofthecurrentblockisavailabletheabovespatialLICparameters(aAand 

PA)areestimatedwiththeLMSE-basedLICderivationasbelow.  

AccordingtoavariantembodimentaspatialLICflagspatialftcflagisdefinedtoindicate
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N N 

etA a TA(xIyt - hA)) I (T(x1,y1)) * >f1(TA(xtyI - hA)) 

Z'Y1(TA(xtyt- hA)m TA(xtyt- hA))- (X~=lTA(xtyt- hA))2 

N (6) 
PA etA * 171 (TA(xtYt hA)) N 

whereNrepresentsthenumberoftemplatesamplesthatareusedforderivingthespatialLIC 

, T(x~ isthetemplatesampleofthecurrentblockatthecoordinate uYD; 

TA(Xty~- hA)isthecorrespondingreconstructedsampleofthetemplatesamplebasedon 

theaboveneighboringblock(hAistheheightoftheaboveblock)ofthecurrentblock.  

5 AdditionallytoreducethecomputationalcomplexityonlytheshadedsamplesinFigure6are 

usedtoderiveaAandPA.  

SimilarestimationprocessfortheleftspatialLICparameters(aLandJJL)isderivedasbelow 

iftheleftspatialneighboringblockofthecurrentblockis U 

N 

1(T(x11y1) ' TL(xt WLYI)) ~1 1(T(x1,y3) 1 Z71(TL(xt WLYI)) (7) 
N.Z¶ WLYI) TL(xl- WLYI))- TL(X1

N (T(x~y')) N (8) 

ft N 

whereTL a 

(x~ WLy~)isthecorrespondingreconstructedsampleofthetemplatesamplebased 
10 ontheleftneighboringblock(vvListhewidthoftheleftblock)ofthecurrentblock.Onlythe 

shadedsamplesinFigure6areusedtoderivecxLandJILtoreducethecomputational 

complexity.  

IfonlyaboveorleftspatialneighboringblockisavailabletheabovespatialLICparameters 

(aA andPA)~ortheleftLICparameters(aL andJJL) areappliedtotheregularmotion

15 compensatedpredictionsamplestoobtainthefinalpredictionsamplesofthecurrentblock: 

IfbothaboveandleftspatialneighboringblocksareavailabletheaboveandleftspatialLIC 

parametersarederivedbyseparatelyminimizingthedistortionsbetweenTAandTandTLand 

T.Afterwardsthefinalpredictionsamplesofthecurrentblockaregeneratedbyapplyingthe 

finalspatialLICparameterswhichareobtainedbyaveragingtheaboveandleftspatialLIC 

20 parametersasindicated U 

1 ( 1 (10) 

P(xy) 2 (aA+aL)P x;Y±VD±y(PA±PL).  

Figure7illustratesadecodingmethodaccordingtothefirstembodimentwherespatialLICis 

appliedduringthedecodingofaninterblockforexampleusingabove/leftneighboringblocks.  

TheinputtothealgorithmisthecurrentCUtodecodeinthecurrentinterpicture.Ifaboveor 

25 leftspatialneighboringblockofthecurrentisavailable(step1040),itconsistsinparsinga 

spatialLICflagspatialllcflagwhichindicatestheusageoftheproposedspatialLICprocess 

P(xy)- ~ U P 4 x±vxy±vy)+PAIL. (9)
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inthecurrentCU.Forthemergemodespatialticflagisinferredfromneighboringblocksin 

awaysimilartotheprior-artLICinMergemode(step1051).FortheAMVPmode, 

spatialllcflagisdecodedfromthebitstream(stepI052).  

Incasespatialllcfiagisfalsethenonlytheusualmotioncompensationdecodingprocessis 

5 involvedforexampleasspecifiedbytheVVCdecodingprocess.Incasespatialftcflagis 

truethenthenextstep1070consiststheestimationofspatialLICparameterswithavailable 

above/leftspatialneighboringblocks.Ifbothaboveandleftspatialneighboringblocksare 

available(step1080),thefinalspatialLICparametersareobtainedbyaveragingtheabove 

andleftspatialLICparametersinstep1090.Afterwardsasdepictedinstep1100,thefinal 

10 predictionsamplesofthecurrentblockaregeneratedbyapplyingthespatialLICparameters 

ontheregularmotion-compensatedpredictionsamples.  

AccordingtoavariantofthisembodimentonlyaboveorleftspatialLICparametersare 

appliedontheregularmotion-compensatedpredictionsamplestoobtainthefinalprediction 

samplesofthecurrentblockthedecisionofusingwhichspatialreferenceblockisfor 

15 instancedoneviarate-distortion(RD)orsumabsolutedifference(SAD)check.Aflag 

ticrefblkflagtoindicatewhichspatialreferenceblockandthecorrespondingspatialLIC 

parameterssetisappliedissignaledintothebitstream.Whenftcrefblkflagequalsto0,then 

theleftspatialLICparametersareappliedotherwisetheabovespatialLICparametersare 

applied.  

20 Asaforementionedwhenbothaboveandleftspatialneighboringblocksareavailablethe 

aboveandleftspatialLICparametersareseparatelyderivedthentheaboveandleftspatial 

LICparametersareaveragedtogeneratethefinalspatialLICparametersandareappliedto 

performtheLMSE-basedspatialLICderivationtwiceitintroducesnon-negligiblecomplexity 

25 increaseatbothencoderanddecoder.  

Accordingtoanothervariantofthisembodimenttoreducethecomplexityoftheproposed 

spatialLICderivationoneimprovedspatialLICalgorithmisproposedforthecasewhenboth 

aboveandleftspatialneighboringblocksareavailable.Figure8illustratesthederivingof 

spatialLICparametersprocesswithanaveragereferencetemplateoftheaboveandleft 

30 neighboringblockforinterpredictionaccordingtoatleastoneembodiment.Specifically, 

insteadofseparatelyderivingtheaboveandleftspatialLICparametersthereference 

templateT isfirstlygeneratedbyaveragingreconstructedsamplesofthetwotemplatesTA 

intheaboveblockandTLintheleftblock: 

Tave(XY) 1 hA)+TL(x WL;Y)). (11) 

obtainthefinalpredictionsamplesofthecurrentblock.Giventhatsuchmethodneedsto
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AfterthattheLMSE-basedderivationisemployedtocalculatethevaluesofthescalingfactor 

aandtheoffset/3usedforthespatialLICbyminimizingthedifferencebetweenthereference 

templateT andthetemplateofcurrentblockTasbelow: 
N N 

N~~C'jT(x~,yDsT jT(Xa 
a ave(XiYD) >z vYD)U Y 1 =iTave(XiYD) (12) 

T 
E'ii(Tave(Xi;Yi)U ave(Xi.iyi)) ~T ~(2% 

N N (13) 
Es ~zvD) a =iTave(XiYi)) 

N 

FinallythederivedspatialLICparametersareappliedontheregularmotion-compensated 

5 predictionsamplestoobtainthefinalpredictionsamplesofthecurrentblockbasedonthe 

linearmodelasshownonfigure8.  

ThereforeforthisvariantonlyonespatialLICparameterestimationneedstobeperformed 

toformthefinalpredictionsamplesofthecurrentblock.  

10 Accordingtoasecondembodimentthemotionvectorprediction(MVP)candidateisusedas 

thereferenceblockininterprediction.Figure9illustratesthepositionsofthespatialMVP 

candidatesinVVC.ForinterpredictionMVcanbesignaledeitherinmergeorAMVPmode.  

Bothsignalingmechanismutilizesamotionvectorprediction(MVP)listbasicallyconstructed 

frommotioninformationavailablefromspatialortemporalneighboringofthecurrentlycoded 

15 blocks.ThepositionsofthespatialMVPcandidatesaredepictedinFigure9.Theorderof 

derivationisBO(above),AO(left),BI(above-right),Al(bottom-left)andB2(above-left).  

Ratherthanonlyusingtheabove(BO)andleft(AO)spatialneighboringblockofthecurrent 

blockasthereferenceblockaspreviouslydescribedotherspatialneighboringblocksforMVP 

20 thespatialLICisappliedforthecurrentblockonceoneofthefivespatialcandidatesis 

selectedasbestMVPcandidatethespatialLICparametersareautomaticallyderivedwith 

thecorrespondingselectedspatialneighboringblock.  

Figure10illustratesthederivingofspatialLICparametersprocesswithreferencetemplateof 

theabove-right(BI)neighboringblockforinterpredictionaccordingtoatleastone 

25 embodiment.Iftheabove-right(BI)spatialneighboringblockofthecurrentblockisselected, 

itisusedasthereferenceblockforthespatialLICasshownonFigure10.Theneighboring 

reconstructedsamplesoftheabove-rightblock(TARinFigure10)areusedforestimatingthe 

spatialLICparameters.Theabove-rightspatialLICparameters(aARandPAR)areestimated 

withtheLMSE-basedLICderivationasbelow: 
N N N N 

TAR(Xt + VVARYi liAR)) - Z 1 1 (T(x1 Y3) * Z~A(TAR(Xi + VVARYi liAR)) (14) 
aAR N.Zt VVARYi N 

i i 

liAR). TAR(xt+VVARYI hAR))- (Zt=lTAR(xi+WARYt liAR))2 

listconstructionarealsoconsideredasthereferenceblockcandidatesforthespatialLIC.If
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N (15) 

PAR >2 ~ - cZAR >2HJTAR(xi + WARYi - hAR)) N 

whereTAR(xi±WARYi- hAR)isthecorrespondingreconstructedsampleofthetemplate 

samplebasedontheabove-rightneighboringblock(hARandWAR aretheheightandwidthof 

theabove-rightblock).SimilarspatialLICparametersderivationprocesscouldbeperformed 

forbottom-left(Al)andabove-left(B2)spatialneighboringblocksiftheyareselected.  

5 Figure11illustratesadecodingmethodaccordingtothesecondembodimentwherespatial 

LICisappliedduringthedecodingofaninterblockbasedonMVPcandidates.IftheMVPis 

oneofthefivespatialMVPcandidates(step2050),themethodcomprisesparsingaspatial 

LICflagspatialftcflagwhichindicatestheusageoftheproposedspatialLICprocessinthe 

currentCU.Forthemergemodespatialllcfiagisinferredfromneighboringblocksinaway 

10 similartotheprior-artLICinMergemode(step2061).FortheAMVPmodespatialftcflagis 

decodedfromthebitstream(step2062).  

Incasespatialllcfiagisfalsethenonlytheusualmotioncompensationdecodingprocessis 

involved.Incasespatialftcflagistruethenthenextstep2080comprisesestimatingthe 

spatialLICparameterswiththecorrespondingselectedspatialneighboringblock.Afterwards, 

15 asdepictedinstep2090,thefinalpredictionsamplesofthecurrentblockaregeneratedby 

applyingthespatialLICparametersontheregularmotion-compensatedpredictionsamples.  

AccordingtoyetanothervariantofthisembodimentifthespatialLICisappliedforthecurrent 

blockratherthanonlyoneofthefivespatialcandidatesisselectedasbestMVPcandidate, 

thespatialLICparametersfromthesefivespatialneighboringblocksareappliedtoobtainthe 

20 finalpredictionsamplesofthecurrentblock.Thedecisionofusingwhichspatialreference 

indexllcrefblkindexindicatingwhichspatialreferenceblockandthecorrespondingspatial 

LICparameterssetisappliedissignaledintothebitstream.  

25 AccordingtoathirdembodimentspatialLICisappliedduringtheencoding/decodingofan 

intrablock.AsaforementionedforinterpredictionthespatialLICisproposedtocompensate 

thespatialilluminationchangesinsidethesameframe.Whiletheilluminationchangescould 

propagategraduallyacrosstheintracodedframetheintrablocktoencode/decodemightalso 

containthosegraduallypropagatingspatialilluminationvariation.  

30 AsspecifiedbytheVVCPlanarandDCintrapredictionmodesareusedtopredictsmooth 

andgraduallychangingregionswhereasangularpredictionmodesareusedtocapture 

differentdirectionalstructures.HoweverevenDCandplanarintrapredictionmodesare 

targetedforthesmoothandgraduallychangingcontentstheyareunabletoproperlyhandle 

somecontentswithdirectionalgradualandpropagatingilluminationvariationssimilarlimits 

blocksetcouldbedoneviarate-distortion(RD)orsumabsolutedifference(SAD)check.An
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forotherdirectionalintrapredictionmodes.Thereforethethirdembodimentproposestoapply 

spatialLICtocompensatethespatialilluminationchangesforintraprediction.  

AspreviouslydescribedforinterblockaspatialLICflagspatialftcflagisdefinedand 

signaledforanintrablocktoindicatewhetherspatialLICappliesornot.WhenthespatialLIC 

5 appliesitisalsobasedonalinearmodelforspatialilluminationchangesusingascaling 

factoraandanoffset/3.TheestimationofthespatialLICparametersisalsoderivedby 

minimizingthedifferencebetweentheneighboringreconstructedsamplesofthecurrentblock 

andthecorrespondingneighboringreconstructedsamplesofthespatialreferenceblockinside 

thepicture.  

10 Asforselectingthepossiblespatialreferenceblocktherearesomedifferencesbetween 

spatialLICforinterpredictionandintraprediction.Forexamplethespatialneighboringblock 

usedforestimatingspatialLICparametersisdeterminedbasedontheintrapredictionmode.  

Moreoverratherthanconsideringbothaboveandleftboundariesonlyaboveorleftboundary 

isusedtocomposethetemplatewhichthenisusedforestimatingspatialLICparameters.  

15 Besidesaccordingtoyetanothervariantthetemplateisgeneratedbymorethanjustthe 

reconstructedsamplesintheneighboringfirstabove/leftlineforexamplethereconstructed 

samplesinthesecond/thirdormoreabove/leftlinesorthewholereconstructedneighboring 

blocks.AccordingtoanothervariantembodimenttheproposedspatialLICforintraprediction, 

isonlyactivatedforsomeintrapredictionmodes(i.e.DCandplanarmodes).  

20 

AccordingtoavariantofthethirdembodimentspatialLICisappliedduringthe 

encoding/decodingofanintrablockbasedonintrapredictionmode.ThespatialLIC 

neighboringreconstructedsamplesofthenearestreconstructedspatialneighboringblocks 

25 (i. e.above/left/above-right/bottom-left/above-leftinFigure9). Accordingtonon-limiting 

examplesthedecisionofusingwhichspatialneighboringblockisdoneviarate-distortion 

(RD)orsumabsolutedifference(SAD)check.Anindexftcrefblkindextoindicatewhich 

spatialreferenceblockandthecorrespondingspatialLICparameterssetisappliedis 

signaledintothebitstream.  

30 Figure12illustratestheintrapredictiondirectionsinVVC.VVCsupports95directional 

predictionmodeswhichareindexedfrom-14to-1andfrom2to80.ForasquareCUonly 

thepredictionmodes2-66areused.Thesepredictionmodescorrespondtodifferentprediction 

directionsfrom45degreeto-135degreeinclockwisedirection.Forarectangularblockwide 

angularmodes(-14to-1or67to80)couldbeapplied.Forsomeflatblocks(W>H)andtall 

35 blocks(W<H),theyusewideangularmodestoreplaceequalnumberofregularangular 

modesintheoppositedirection.Accordingtoavariantratherthanindicatingwhichspatial 

neighboringblockisappliedwithanadditionsyntaxelementthereferenceblockinspatial 

parametersforintrapredictionareestimatedwiththeLMSE-basedLICderivationusingthe
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LICforintrapredictioncouldisdecidedbasedontheintrapredictionmode(1PM).Figure13 

illustratesthederivingofspatialLICparametersprocesswithreferencetemplateofthe 

above/left/above-right/bottom-left/above-leftneighboringblockforintrapredictionaccordingto 

athirdembodimentwhereinthespatialreferenceblockisresponsivetoanintraprediction 

5 modeusedtocodethecurrentblock.Accordingly: 

- fornon-angularmodesplanar(1PMequalsto0)andDC(1PMequalsto1),the 

neighboringreconstructedsamplesoftheaboveandleftblocks(TAandTLinFigure 

I3)areusedforestimatingthespatialLICparameters 

- forHorizontalmode(1PMis18)andother30modesbelongtohorizontaldirections 

10 (1PM3to33),onlyleftblockisusedasthereferenceblockanditsneighboring 

reconstructedsamples(TLinFigure13)areusedforspatialLICparametersestimation 

ontheotherhandfortheVerticalmode(1PMis50)andother30modesbelongto 

verticaldirections(1PM35to65),onlytheneighboringreconstructedsamplesofthe 

aboveblock(TAinFigure13)areusedforspatialLICparametersestimation 

15 fordiagonalmodesthatrepresentangleswhicharemultipleof45degree: 

0 for450 mode(1PMis2),theneighboringreconstructedsamplesofthebottom

leftblock(TBLinFigure13)areusedforspatialLICparametersestimation 

0 for 450 mode(1PMis34),theneighboringreconstructedsamplesofthe 

above-leftblock(TALinFigure13)areused 

20 0 for 1350mode(1PMis66),theneighboringreconstructedsamplesofthe 

above-rightblock(TARinFigure13)areused 

- forwideangularmodesbeyondthebottom-leftdirection(1PM-1to-14),thebottom

(TBLinFigure13)areusedforspatialLICparametersestimationontheotherhand, 

25 forwideangularmodesbeyondtheabove-rightdirection(1PM67to80),the 

neighboringreconstructedsamplesoftheabove-rightblock(TARinFigure13)areused 

forspatialLICparametersestimation.  

ThetemplateusedforestimatingspatialLICparametersrespectstotheintrapredictionmode 

1PMasshowninTable1.  

Template TBL TL TA TAR TAL 

1PM -14to-1,2 QI,3to30 0,1,35to65 66to80 34 

30 TableI:mappingbetweenintrapredictionmodesandtemplateusedforspatialLIC.  

Accordingtoanothervariantofthethirdembodimenttheintrapredictionmodeisamatrix 

weightedintraprediction.Figure14illustratesthematrixweightedintrapredictionprocessin 

VVC.Besidesconventionalintrapredictionthematrixweightedintraprediction(MIP)method 

leftblockisusedasthereferenceblockanditsneighboringreconstructedsamples
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isanewlyaddedintrapredictiontechniqueintoVVC.Forpredictingthesamplesofa 

rectangularblockofwidthWandheightHMIPtakesonelineofHreconstructedneighboring 

boundarysamplesleftoftheblockandonelineofWreconstructedneighboringboundary 

samplesabovetheblockasinputifthesereconstructedsamplesareavailable.Thegeneration 

5 ofthepredictionsignalisbasedonthefollowingthreestepswhichareaveragingmatrix 

vectormultiplicationandlinearinterpolationasshowninFigure14.ForeachCUinintramode, 

aflagmipflagindicatingwhetheranMIPmodeistobeappliedornotissent.  

IfspatialLICisappliedforthisintracodedCUwithMIPthetemplatesusedforestimating 

spatialLICparametersarethesameastheCUwithnon-angularmodesboththeneighboring 

10 reconstructedsamplesoftheaboveandleftblocks(TAandTLinFigure13)areused.  

Figure15illustratesadecodingmethodaccordingtoathirdembodimentwherespatialLICis 

appliedduringthedecodingofanintrablock.SameasthespatialLICforinterpredictionit 

comprisesparsingaspatialLICflagspatialftcflagwhichisdecodedfromthebitstream(step 

3303/3313).Incasespatialticflagisfalsethenonlytheusualintrapredictiondecoding 

15 processisinvolved.IncasespatialftcflagistruetheproposedspatialLICprocessis 

performedonthedecodedintrapredictionofthecurrentCUwithfollowingsteps.  

IfthisblockisintrapredictedwithMIP(step3300),theestimationofspatialLICparameters 

withthespatialaboveandleftneighboringblockareperformed(step3314).Ifthisblockis 

intrapredictedwithconventionalintrapredictionthetemplatedecisionforthespatialLIC 

20 parametersisbasedontheintrapredictionmode1PM(step3304).Thenthenextstep3305 

consiststheestimationofspatialLICparameterswiththecorrespondingselectedtemplates.  

Afterwardsasdepictedinstep3306/3315,thefinalpredictionsamplesofthecurrentblock 

AccordingtoavariantofthisembodimentforDCandplanarmodesratherthanonlyusing 

25 theaboveandleftspatialneighboringblockofthecurrentblockasthereferenceblocksthe 

otherthreetemplatesfrombottom-leftabove-leftandabove-rightcouldalsobeusedtogether 

forthespatialLICparameters.  

Accordingtoanothervariantofthisembodimentratherthanonlyoneofthefivespatial 

templatesisselectedasthetemplateforestimatingspatialLICparameterswhentheintra 

30 predictionmodebelongstohorizontal/verticaldirectiontwoorthreetemplatescouldbeused 

togethertocalculatethespatialLICparameters.Forexampleformodesbelongtohorizontal 

directions(1PM3to33),leftbottom-leftandabove-leftblockscouldbeusedasthereference 

blocksanditsneighboringreconstructedsamples(TL, TBLandTALinFigure13)areusedfor 

spatialLICparametersestimationasformodesbelongtoverticaldirections(1PM35to65), 

35 aboveabove-rightandabove-lefttemplates(TATARandTALinFigure13)couldbeusedas 

thereferencetemplateforspatialLICparametersestimation.Thesetemplatesareworking 

togetherinasimilarbehaviorastheleftandabovetemplatesforDCandPlanarmodes.  

aregeneratedbyapplyingthespatialLICparametersontheregularintrapredictionsamples.
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Accordingtoadditionalvariantsofthethirdembodimentseveralshapesforthetemplateused 

forestimatingspatialLICparametersaredisclosed.Asaforementionedthetemplateusedfor 

estimatingspatialLICparametersisalwaysL-shapearoundthecurrent/referenceblock, 

5 whichiscomposedbytheneighboringreconstructedsampleslocatedintheleftandabove 

boundariesofthecurrent/referenceblock.RatherthanusingthisfixedL-shapetemplate, 

somemoreflexibletemplategenerationsareproposedinthissection.  

Accordingtoafirstvariantonlyleftoraboveboundaryofaspatialreferenceblockareused 

astemplate.Accordingtoapreviousvariantofthethirdembodimenttheselectionofthe 

10 referencetemplateisderivedfromtheintrapredictionmode1PMtoenhancethedifferent 

impactofilluminationchangesfromleftandabovereferencesamplesundersomesituations.  

Formodesbelongtohorizontaldirections(1PM3to33),leftreferencetemplate(TLinFigure 

13)isusedforspatialLICparametersestimationasformodesbelongtoverticaldirections 

(1PM35to65),abovereferencetemplate(TAinFigure13)isconsidered.Whileforeitherleft 

15 orabovereferencetemplateitcontainsbothreconstructedsampleslocatedintheleftand 

aboveboundaries.Tobettercapturethepropagationoftheilluminationchangesalsoto 

reducethecalculationcomplexityofspatialLICparametersestimationonlythereconstructed 

sampleslocatedinoneboundaryareusedtocomposethetemplate.  

Figure16illustratesthederivingofspatialLICparametersprocesswithreferencetemplate 

20 comprisingtheleftboundaryofaleftneighboringblockforintrapredictionandwithreference 

templatecomprisingtheaboveboundaryofanaboveneighboringblockforintraprediction 

accordingtoatleastoneembodiment.Forexampleforhorizontaldirectionalmodes(1PM3 

templateofthecurrentblock(THintheleftofFigure16)andthetemplateofthereference 

25 block(T'HintheleftofFigure16);asforverticaldirectionalmodes(1PM35to65),andonly 

theaboveboundaryisconsideredtogeneratethetemplateofthecurrentblock(Tvintheright 

ofFigure16)andthetemplateofthereferenceblock(T'vintherightofFigure16).  

Accordingtoasecondvariantmultireferencelinesofaspatialreferenceblockareusedas 

30 template.Figure17illustratesthederivingofspatialLICparametersprocesswithmultiple 

linesreferencetemplateofaspatialneighboringblockaccordingtoatleastoneembodiment.  

SofarthetemplatefortheproposedspatialLIConlyusesthereconstructedsampleslocated 

inthenearestreferenceline(above/leftboundary).Forbettercaptureandcompensate 

illuminationdiscrepancymultireferencelinesareusedtocomposethetemplate.Asshown 

35 inFigure17,anexampleoftworeferencelinesisdepictedwhereneighboringreconstructed 

sampleslocatedinoneadditionalleftandabovelineareusedforgeneratingthetemplateof 

to33),onlythereconstructedsampleslocatedinleftboundaryareusedtogeneratethe
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thecurrentblock(TinFigure17)andthetemplateofthereferenceblock(TI~ Figure17).To 

reducethecomputationalcomplexitythetemplatesamplesinthetworeferencelinesareboth 

subsampled(2:1subsampling).Itcouldbeeithersubsampledatthesamepositionforboth 

referencelines(inthetopexampleofFigure17),orattheinterlaceposition(inthedown 

5 exampleofFigure17).  

Accordingtoanothervariantleft-boundarytemplateisappliedforhorizontaldirectional 

modes and above-boundarytemplateis usedforvertical directional modes. The 

computationalcomplexityisreducedwithfewersamplesinthetemplatemeanwhilethe 

estimationaccuracyoftheilluminationvariationmightalsobeinfluenced.Therefore, 

10 accordingtoanothervariantofthisembodimentmultireferencelinesfromonlyleft/aboveside 

areappliedforhorizontal/verticaldirectionalmodes.Figure18illustratesanotherderivingof 

spatialLICparametersprocesswithmultiplelinesreferencetemplateofaspatialneighboring 

blockforintrapredictionaccordingtoatleastoneembodiment.Anexampleoftworeference 

linesfromthesamesideofonlyonespatialreferenceblockisshowninFigure18.Forintra 

15 predictionmodestheleftlinesareusedforhorizontaldirectionalmodes(inthetopexample 

ofFigure18),andtherightlinesareusedforverticaldirectionalmodes(inthedownexample 

ofFigure18).  

AccordingtoanothervariantaflagftcmUflagindicatingwhethermultireferencelinesare 

appliedforcomposingthetemplateissignaledintothebitstream.IncasellcmMf isfalse, 

20 onlytheconventionalnearestreferenceline(above/leftboundary)willbeappliedfor 

generatingthetemplate.  

AccordingtoanothervariantthetemplatewithmultireferencelineisappliedinthespatialLIC 

referencetemplatearedescribedwithforspatialLICappliedinIntraprediction.Howeverthis 

25 isforpurposesofclarityindescriptionanddoesnotlimittheapplicationorscopeofthose 

aspectsneithertoIntrapredictionnortospatialLIC.Indeedanyofthedifferentaspectscan 

becombinedandinterchangedtoprovidetemplatewithmultireferencelineappliedinthe 

spatialLICparametersestimationforinterpredictionortemplatewithmultireferencelineis 

appliedintheprior-artLICparametersestimationforinterprediction.  

30 Accordingtoanothervariantthetemplatecomprisesawholereconstructedneighboring 

block.Figure19illustratethederivingofspatialLICparametersprocesswithreference 

templatecomprisingaspatialneighboringblockaccordingtoatleastoneembodiment.To 

furtherimprovetheestimationaccuracyoftheilluminationvariationalsowithoutconsidering 

thecomputationalcomplexitythetemplateisgeneratedbyusingallthereconstructed 

35 samplesoftheneighboringblockssincetheyareavailable.Asanexampleanyofthe 

reconstructedleftandaboveneighboringblocksofthecurrentblockareusedforgenerating 

thetemplateofcurrentblock(TinFigure19),oranyofthereconstructedleftandabove 

parametersestimationforinterprediction.Indeeddifferentaspectsofthemultiplelines
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neighboringblocksofthereferenceblockcomposesthetemplateofrefenceblock(T'inFigure 

19).  

Accordingtoavariantonlyforsmallblocks(blocksize<8x8),thetemplateisgeneratedusing 

reconstructedneighboringblock.Advantageouslythisfeatureallowstoreducethecomplexity 

5 ofthevariantofFigure19.  

Accordingtoanothervariantusingthereconstructedneighboringblockasthetemplateis 

appliedinthespatialLICparametersestimationforinterpredictionorintheprior-artLIC 

parametersestimationforinterprediction.  

10 AccordingtoafourthembodimentspatialLICisappliedduringtheencoding/decodingofan 

BCblock.Figure20illustratestheBCpredictioninVVC.Intrablockcopy(IBO)isascreen 

contentcoding(SCO)toolimplementedinVVC.ForBCpredictionblockmatching(BM)is 

performedattheencodertofindtheoptimalblockvector(ormotionvector)foreachCU(as 

showninFigure20).Hereablockvectorisusedtoindicatethedisplacementfromthecurrent 

15 blocktoareferenceblockwhichisalreadyreconstructedinsidethecurrentpicture.AnBC

codedCUistreatedasthethirdpredictionmodeotherthanintraorinterpredictionmodes.  

BCiswellknowntosignificantlyimprovethecodingefficiencyofscreencontentmaterials 
(includinggamingvideocontents).Thereforethefourthembodimentrelatestoapplying 

spatialLICtocompensatethespatialilluminationchangesforIBCprediction.  

20 ComparedtothespatialLICforinter/intrapredictionasdescribedabovethespatialreference 

blockwhichisusedforspatialLICestimationforBCpredictionisthesamereferenceblock 

usedforintracopy(i.e.,thetemplateTIBCinFigure21).Inthiscasetheestimationprocess 

bv~,y1 bvy)) Z~1 (T(mYt))* 1 N (TIBC(xt by 

NSZ (T(xjyj). i - i - N i=1 x'Yi- by 
aIJ3C- (16) 

c(x~ 

N.Z~=~( i - i - bv~)TIBC(xt bv~,y~- bvy)) iTIBC(xL- bv~,y1 - bv~))2 

PIBC zN~(T(x~,yi)) - aIJ3C ~17 TIB i - i - bvy)) (17) N 

TIBC(xL bv~,y~ bv~)isthecorrespondingreferencesampleofthetemplatesample 

25 basedontheblockvector(by bv~)ofthecurrentblock.  

Figure22depictsthedecodingprocessaccordingtothefourthbasicembodimentwhere 

spatialLICisappliedduringthedecodingofanBCblock.Theinputtothealgorithmisthe 

currentBCCUtodecodeinthecurrentintrapicture.ItconsistsinparsingaspatialLICflag 

spatialllcflagwhichindicatestheusageoftheproposedspatialLICprocessinthecurrent 

30 CU(step4030).IncasespatialftcflagisfalsethenonlytheusualIBCpredictiondecoding 

processisinvolved.Incasespatialftcflagistruethespatialreferenceblockindicatingwith 

ablockvector(bv~, bv~)ofthecurrentblockisusedfortheestimationofspatialLIC 

ofthespatialLICparametersforBC(aIBcandNRc)isderivedasbelow:
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parameters(step4050).Afterwardsasdepictedinstep4060,thefinalpredictionsamplesof 

thecurrentblockaregeneratedbyapplyingthespatialLICparametersontheBCprediction 

samples.  

AccordingtoafifthembodimentthespatialreferenceblockissearchedinspatialLICforintra 

5 andinterprediction.AsaforementionedthespatialLICparametersforintra/interprediction 

areestimatedusingthenearestreconstructedspatialneighboringblocks(above/left/above

right/bottom-left/above-leftasillustratedontheexemplaryFigure13).Accordingtoyetanother 

variantsomenon-nearestspatialneighboringblockswhilewithinapredefinedsearching 

regionareconsideredasthereferenceblockforspatialLICparametersestimationfor 

10 intra/interprediction.InthiscaseaspatialLICsearchingvectortoindicatethedisplacement 

fromthecurrentblocktoaspatialreferenceblockissignaledintothebitstream.  

Additional Embodiments and Information 
15 

Thisapplicationdescribesavarietyofaspectsincludingtoolsfeaturesembodiments, 

modelsapproachesetc.Manyoftheseaspectsaredescribedwithspecificityandatleast 

toshowtheindividualcharacteristicsareoftendescribedinamannerthatmaysoundlimiting.  

Howeverthisisforpurposesofclarityindescriptionanddoesnotlimittheapplicationor 

20 scopeofthoseaspects.Indeedallofthedifferentaspectscanbecombinedandinterchanged 

toprovidefurtheraspects.Moreovertheaspectscanbecombinedandinterchangedwith 

aspectsdescribedinearlierfilingsaswell.  

Theaspectsdescribedandcontemplatedinthisapplicationcanbeimplementedinmany 

25 otherembodimentsarecontemplatedandthediscussionofFigure23,Figure24andFigure 

25doesnotlimitthebreadthoftheimplementations.Atleastoneoftheaspectsgenerally 

relatestovideoencodinganddecodingandatleastoneotheraspectgenerallyrelatesto 

transmittingabitstreamgeneratedorencoded.Theseandotheraspectscanbeimplemented 

asamethodanapparatusacomputerreadablestoragemediumhavingstoredthereon 

30 instructionsforencodingordecodingvideodataaccordingtoanyofthemethodsdescribed, 

and/oracomputerreadablestoragemediumhavingstoredthereonabitstreamgenerated 

accordingtoanyofthemethodsdescribed.  

Inthepresentapplicationtheterms reconstructed"and"decoded"maybeused 

interchangeablytheterms"pixel"and"sample"maybeusedinterchangeablytheterms 

35 "image,,, "pictureand"framemaybeusedinterchangeably.  

Variousmethodsaredescribedhereinandeachofthemethodscomprisesoneormoresteps 

oractionsforachievingthedescribedmethod.Unlessaspecificorderofstepsoractionsis 

requiredforproperoperationofthemethodtheorderand/oruseofspecificstepsand/or 

differentforms.Figure23,Figure24andFigure25belowprovidesomeembodimentsbut
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actionsmaybemodifiedorcombined.Additionallytermssuchas"first""second"etc.may 

beusedinvariousembodimentstomodifyanelementcomponentstepoperationetc.,such 

asforexamplea"firstdecoding,, andaseconddecoding Useofsuchtermsdoesnotimply 

anorderingtothemodifiedoperationsunlessspecificallyrequired.Sointhisexamplethe 

5 firstdecodingneednotbeperformedbeforetheseconddecodingandmayoccurfor 

examplebeforeduringorinanoverlappingtimeperiodwiththeseconddecoding.  

Variousmethodsandotheraspectsdescribedinthisapplicationcanbeusedtomodify 

modulesforexampletheintraand/orinterpredictionmodules(160,170,260,275)ofavideo 

encoder100anddecoder200asshowninFigure23andFigure24.Moreoverthepresent 

10 aspectsarenotlimitedtoVVCorHEVOandcanbeappliedforexampletootherstandards 

andrecommendationswhetherpre-existingorfuture-developedandextensionsofanysuch 

standardsandrecommendations(includingVVCandHEVO).Unlessindicatedotherwiseor 

technicallyprecludedtheaspectsdescribedinthisapplicationcanbeusedindividuallyorin 

combination.  

15 Variousnumericvaluesareusedinthepresentapplicationforexamplethenumberof 

transformsthenumberoftransformleveltheindicesoftransforms.Thespecificvaluesare 

forexamplepurposesandtheaspectsdescribedarenotlimitedtothesespecificvalues.  

Figure23illustratesanencoder100.Variationsofthisencoder100arecontemplatedbut 

theencoderI00isdescribedbelowforpurposesofclaritywithoutdescribingallexpected 

20 variations.  

Beforebeingencodedthevideosequencemaygothroughpre-encodingprocessing(101), 

forexampleapplyingacolortransformtotheinputcolorpicture(e.g.,conversionfromRGB 

getasignaldistributionmoreresilienttocompression(forinstanceusingahistogram 

25 equalizationofoneofthecolorcomponents). Metadatacanbeassociatedwiththepre

processingandattachedtothebitstream.  

Intheencoder100,apictureisencodedbytheencoderelementsasdescribedbelow.The 

picturetobeencodedispartitioned(102)andprocessedinunitsofforexampleGUs.Each 

unitisencodedusingforexampleeitheranintraorintermode.Whenaunitisencodedin 

30 anintramodeitperformsintraprediction(160).Inanintermodemotionestimation(175) 

andcompensation(170)areperformed.Theencoderdecides(105)whichoneoftheintra 

modeorintermodetouseforencodingtheunitandindicatestheintra/interdecisionbyfor 

exampleapredictionmodeflag. Predictionresidualsarecalculatedforexampleby 

subtracting(110)thepredictedblockfromtheoriginalimageblock.  

35 Thepredictionresidualsarethentransformed(125)andquantized(130). Thequantized 

transformcoefficientsaswellasmotionvectorsandothersyntaxelementsareentropycoded 

(145)tooutputabitstream.Theencodercanskipthetransformandapplyquantizationdirectly 

4:4:4toYCbCr4:2:0),orperformingaremappingoftheinputpicturecomponentsinorderto
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tothenon-transformedresidualsignal. Theencodercanbypassbothtransformand 
U quantizationi.e theresidualiscodeddirectlywithouttheapplicationofthetransformor 

quantizationprocesses.  

Theencoderdecodesanencodedblocktoprovideareferenceforfurtherpredictions.The 

5 quantizedtransformcoefficientsarede-quantized(140)andinversetransformed(150)to 

decodepredictionresiduals. Combining(155)thedecodedpredictionresidualsandthe 

predictedblockanimageblockisreconstructed. In-loopfilters(165)areappliedtothe 

reconstructedpicturetoperformforexampledeblocking/SAC(SampleAdaptiveOffset) 

filteringtoreduceencodingartifacts.Thefilteredimageisstoredatareferencepicturebuffer 

10 (180).  

Figure24illustratesablockdiagramofavideodecoder200.Inthedecoder200,abitstream 

isdecodedbythedecoderelementsasdescribedbelow. Videodecoder200generally 

performsadecodingpassreciprocaltotheencodingpassasdescribedinFigure24.The 

encoder100alsogenerallyperformsvideodecodingaspartofencodingvideodata.  

15 Inparticulartheinputofthedecoderincludesavideobitstreamwhichcanbegeneratedby 

videoencoder100. Thebitstreamisfirstentropydecoded(230)toobtaintransform 

coefficients motionvectors7 andothercodedinformation.Thepicturepartitioninformation 

indicateshowthepictureispartitioned.Thedecodermaythereforedivide(235)thepicture 

accordingtothedecodedpicturepartitioninginformation.Thetransformcoefficientsarede

20 quantized(240)andinversetransformed(250)todecodethepredictionresiduals.Combining 

(255)thedecodedpredictionresidualsandthepredictedblock animageblockis 

reconstructed. Thepredictedblockcanbeobtained(270)fromintraprediction(260)or 

tothereconstructedimage.Thefilteredimageisstoredatareferencepicturebuffer(280).  

25 Thedecodedpicturecanfurthergothroughpost-decodingprocessing(285),forexamplean 

inversecolortransform(e.g.conversionfromYCbCr4:2:0toRGB4:4:4)oraninverse 

remappingperformingtheinverseoftheremappingprocessperformedinthepre-encoding 

processing(101). Thepost-decodingprocessingcanusemetadataderivedinthepre

encodingprocessingandsignaledinthebitstream.  

30 Figure25illustratesablockdiagramofanexampleofasysteminwhichvariousaspectsand 

embodimentsareimplemented. System5000canbeembodiedasadeviceincludingthe 

variouscomponentsdescribedbelowandisconfiguredtoperformoneormoreoftheaspects 

describedinthisdocument.Examplesofsuchdevicesincludebutarenotlimitedtovarious 

electronicdevicessuchaspersonalcomputerslaptopcomputers7 smartphonestablet 

35 computersdigitalmultimediasettopboxesdigitaltelevisionreceiverspersonalvideo 

recordingsystemsconnectedhomeappliancesandsewers. Elementsofsystem5000, 

singlyorincombinationcanbeembodiedinasingleintegratedcircuit(IC),multiplelOs, 

motion-compensatedprediction(i.e.,interprediction)(275).In-loopfilters(265)areapplied
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and/ordiscretecomponents.Forexampleinatleastoneembodimenttheprocessingand 

encoder/decoderelementsofsystem5000aredistributedacrossmultiplelOsand/ordiscrete 

components.Invariousembodimentsthesystem5000iscommunicativelycoupledtoone 

ormoreothersystemsorotherelectronicdevicesviaforexampleacommunicationsbus 

5 orthroughdedicatedinputand/oroutputports.Invariousembodimentsthesystem5000is 

configuredtoimplementoneormoreoftheaspectsdescribedinthisdocument.  

Thesystem5000includesatleastoneprocessor5010configuredtoexecuteinstructions 

loadedthereinforimplementingforexamplethevariousaspectsdescribedinthisdocument.  

Processor5010canincludeembeddedmemoryinputoutputinterfaceandvariousother 

10 circuitriesasknownintheart.Thesystem5000includesatleastonememory5020(e.g.,a 

volatilememorydeviceand/oranon-volatilememorydevice). System5000includesa 

storagedevice5040,whichcanincludenon-volatilememoryand/orvolatilememory, 

includingbutnotlimitedtoElectricallyErasableProgrammableRead-OnlyMemory 

(EEPROM), Read-OnlyMemory(ROM), ProgrammableRead-OnlyMemory(PROM), 

15 RandomAccessMemory(RAM),DynamicRandomAccessMemory(DRAM),StaticRandom 

AccessMemory(SRAM),flashmagneticdiskdriveand/oropticaldiskdrive.Thestorage 

device5040canincludeaninternalstoragedeviceanattachedstoragedevice(including 

detachableandnon-detachablestoragedevices),and/oranetworkaccessiblestoragedevice, 

asnon-limitingexamples.  

20 System5000includesanencoder/decodermodule5030configuredforexampletoprocess 

datatoprovideanencodedvideoordecodedvideoandtheencoder/decodermodule5030 

canincludeitsownprocessorandmemory.Theencoder/decodermodule5030represents 

Asisknownadevicecanincludeoneorbothoftheencodinganddecodingmodules.  

25 Additionallyencoder/decodermodule5030canbeimplementedasaseparateelementof 

system5000orcanbeincorporatedwithinprocessor5010asacombinationofhardwareand 

softwareasknowntothoseskilledintheart.  

Programcodetobeloadedontoprocessor5010orencoder/decoder5030toperformthe 

variousaspectsdescribedinthisdocumentcanbestoredinstoragedevice5040and 

30 subsequentlyloadedontomemory5020forexecutionbyprocessor5010.Inaccordancewith 

variousembodimentsoneormoreofprocessor5010,memory5020,storagedevice5040, 

andencoder/decodermodule5030canstoreoneormoreofvariousitemsduringthe 

performanceoftheprocessesdescribedinthisdocument.Suchstoreditemscanincludebut 

arenotlimitedtotheinputvideothedecodedvideoorportionsofthedecodedvideothe 

35 bitstream matricesvariablesandintermediateorfinalresultsfromtheprocessingof 

equationsformulasoperationsandoperationallogic.  

Insomeembodimentsmemoryinsideoftheprocessor5010and/ortheencoder/decoder 

module(s)thatcanbeincludedinadevicetoperformtheencodingand/ordecodingfunctions.
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module5030isusedtostoreinstructionsandtoprovideworkingmemoryforprocessingthat 

isneededduringencodingordecoding.Inotherembodimentshoweveramemoryexternal 

totheprocessingdevice(forexampletheprocessingdevicecanbeeithertheprocessor5010 

ortheencoder/decodermodule5030)isusedforoneormoreofthesefunctions.Theexternal 

5 memorycanbethememory5020and/orthestoragedevice5040,forexampleadynamic 

volatilememoryand/oranon-volatileflashmemory. Inseveralembodimentsanexternal 

non-volatileflashmemoryisusedtostoretheoperatingsystemotforexampleatelevision.  

InatleastoneembodimentafastexternaldynamicvolatilememorysuchasaRAMisused 

asworkingmemoryforvideocodinganddecodingoperationssuchasforMPEG-2(MPEG 

10 referstotheMovingPictureExpertsGroupMPEG-2isalsoreferredtoasISO/lEG13818, 

and13818-1isalsoknownasH.222and13818-2isalsoknownasH.262),HEVO(HEVO 

referstoHighEfficiencyVideoCodingalsoknownasH.265andMPEG-HPart2),orVVC 

(VersatileVideoCodinganewstandardbeingdevelopedbyJVETtheJointVideoExperts 

Team).  

15 Theinputtotheelementsofsystem5000canbeprovidedthroughvariousinputdevicesas 

indicatedinblock5005.Suchinputdevicesincludebutarenotlimitedto,(i)aradiofrequency 

(RF)portionthatreceivesanRFsignaltransmittedforexampleovertheairbyabroadcaster, 

(ii)aComponent(COMP)inputterminal(orasetofCOMPinputterminals),(iii)aUniversal 

SerialBus(USB)inputterminaland/or(iv)aHighDefinitionMultimediaInterface(HDMI)input 

20 terminal.OtherexamplesnotshowninFigure25,includecompositevideo.  

Invariousembodimentstheinputdevicesofblock5005haveassociatedrespectiveinput 

processingelementsasknownintheart.ForexampletheRFportioncanbeassociatedwith 

orband-limitingasignaltoabandoffrequencies),(ii)downconvertingtheselectedsignal,(iii) 

25 band-limitingagaintoanarrowerbandoffrequenciestoselect(forexample)asignal 

frequencybandwhichcanbereferredtoasachannelincertainembodiments,(iv) 

demodulatingthedownconvertedandband-limitedsignal,(v)performingerrorcorrectionand 

(vi)demultiplexingtoselectthedesiredstreamofdatapackets.TheRFportionofvarious 

embodimentsincludesoneormoreelementstoperformthesefunctionsforexample, 

30 frequencyselectorssignalselectorsband-limiterschannelselectorsfiltersdownconverters, 

demodulatorserrorcorrectorsanddemultiplexers.TheRFportioncanincludeatunerthat 

performsvariousofthesefunctionsincludingforexampledownconvertingthereceived 

signaltoalowerfrequency(forexampleanintermediatefrequencyoranear-baseband 

frequency)ortobaseband.Inoneset-topboxembodimenttheRFportionanditsassociated 

35 inputprocessingelementreceivesanRFsignaltransmittedoverawired(forexamplecable) 

mediumandperformsfrequencyselectionbyfilteringdownconvertingandfilteringagainto 

adesiredfrequencyband.Variousembodimentsrearrangetheorderoftheabove-described 

elementssuitablefor(i)selectingadesiredfrequency(alsoreferredtoasselectingasignal,
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(andother)elementsremovesomeoftheseelementsand/oraddotherelementsperforming 

similarordifferentfunctions. Addingelementscanincludeinsertingelementsinbetween 

existingelements suchasforexampleinsertingamplifiersandananalog-to-digital 

converter.InvariousembodimentstheRFportionincludesanantenna.  

5 AdditionallytheUSBand/orHDMIterminalscanincluderespectiveinterfaceprocessorsfor 

connectingsystem5000tootherelectronicdevicesacrossUSBand/orHDMIconnections.It 

istobeunderstoodthatvariousaspectsofinputprocessingforexampleReed-Solomonerror 

correctioncanbeimplementedforexamplewithinaseparateinputprocessingICorwithin 

processor5010asnecessary.SimilarlyaspectsofUSBorHDMIinterfaceprocessingcan 

10 beimplementedwithinseparateinterfacelOsorwithinprocessor5010asnecessary.The 

demodulatederrorcorrectedanddemultiplexedstreamisprovidedtovariousprocessing 

elementsincludingforexampleprocessor5010,andencoder/decoder5030operatingin 

combinationwiththememoryandstorageelementstoprocessthedatastreamasnecessary 

forpresentationonanoutputdevice.  

15 Variouselementsofsystem5000canbeprovidedwithinanintegratedhousingWithinthe 

integratedhousingthevariouselementscanbeinterconnectedandtransmitdata 

therebetweenusingsuitableconnectionarrangement5015,forexampleaninternalbusas 

knownintheartincludingtheInter-IC(120)buswiringandprintedcircuitboards.  

Thesystem5000includescommunicationinterface5050thatenablescommunicationwith 

20 otherdevicesviacommunicationchannel5090. Thecommunicationinterface5050can 

includebutisnotlimitedtoatransceiverconfiguredtotransmitandtoreceivedataover 

communicationchannel5090. Thecommunicationinterface5050canincludebutisnot 

implementedforexamplewithinawiredand/orawirelessmedium.  

25 Dataisstreamedorotherwiseprovidedtothesystem5000,invariousembodimentsusing 

awirelessnetworksuchasa\Afi-FinetworkforexampleIEEE802.11(IEEEreferstothe 

InstituteofElectricalandElectronicsEngineers).The~Afi-Fisignaloftheseembodimentsis 

receivedoverthecommunicationschannel5090andthecommunicationsinterface5050 

whichareadaptedforWi-Ficommunications.Thecommunicationschannel5090ofthese 

30 embodimentsistypicallyconnectedtoanaccesspointorrouterthatprovidesaccessto 

externalnetworksincludingtheInternetforallowingstreamingapplicationsandotherover

the-topcommunications.Otherembodimentsprovidestreameddatatothesystem5000using 

aset-topboxthatdeliversthedataovertheHDMIconnectionoftheinputblock5005.Still 

otherembodimentsprovidestreameddatatothesystem5000usingtheRFconnectionofthe 

35 inputblock5005.Asindicatedabovevariousembodimentsprovidedatainanon-streaming 

manner.AdditionallyvariousembodimentsusewirelessnetworksotherthanWi-Fifor 

exampleacellularnetworkoraBluetoothnetwork.  

limitedtoamodemornetworkcardandthecommunicationchannel5090canbe



WO20221167322 PCT/EP2022/051924 
28 

Thesystem5000canprovideanoutputsignaltovariousoutputdevicesU 
display 

5065,speakers5075,andotherperipheraldevices5085. Thedisplay5065ofvarious 

embodimentsincludesoneormoreofforexampleatouchscreendisplayanorganiclight

emittingdiode(OLED)displayacurveddisplayand/orafoldabledisplay.Thedisplay5065 

5 canbeforatelevisionatabletalaptopacellphone(mobilephone),orotherdevice.The 

display5065canalsobeintegratedwithothercomponents(forexampleasinasmartphone), 

orseparate(forexampleanexternalmonitorforalaptop).Theotherperipheraldevices5085 

includeinvariousexamplesofembodimentsoneormoreofastand-alonedigitalvideodisc 

(ordigitalversatiledisc)(DVRforbothterms),adiskplayerastereosystemand/oralighting 

10 system. Variousembodimentsuseoneormoreperipheraldevices5085thatprovidea 

functionbasedontheoutputofthesystem5000.Forexampleadiskplayerperformsthe 

functionofplayingtheoutputofthesystem5000.  

Invariousembodimentscontrolsignalsarecommunicatedbetweenthesystem5000andthe 

display5065,speakers5075orotherperipheraldevices5085usingsignalingsuchas 

15 AV.LinkConsumerElectronicsControl(CEC),orothercommunicationsprotocolsthatenable 

device-to-devicecontrolwithorwithoutuserintervention. Theoutputdevicescanbe 

communicativelycoupledtosystem5000viadedicatedconnectionsthroughrespective 

interfaces50655075,and5085. Alternativelytheoutputdevicescanbeconnectedto 

system5000usingthecommunicationschannel5090viathecommunicationsinterface5050.  

20 Thedisplay5065andspeakers5075canbeintegratedinasingleunitwiththeother 

componentsofsystem5000inanelectronicdevicesuchasforexampleatelevision. In 

variousembodimentsthedisplayinterface5065includesadisplaydriversuchasfor 

Thedisplay5065andspeaker5075canalternativelybeseparatefromoneormoreofthe 

25 othercomponentsforexampleiftheRFportionofinput5005ispartofaseparateset-top 

box. Invariousembodimentsinwhichthedisplay5065andspeakers5075areexternal 
U componentstheoutputsignalcanbeprovidedviadedicatedoutputconnectionsincluding, 

forexampleHDMIportsUSBportsorCOMPoutputs.  

Theembodimentscanbecarriedoutbycomputersoftwareimplementedbytheprocessor 

30 5010orbyhardwareorbyacombinationofhardwareandsoftware. Asanon-limiting 

exampletheembodimentscanbeimplementedbyoneormoreintegratedcircuits. The 

memory5020canbeofanytypeappropriatetothetechnicalenvironmentandcanbe 

implementedusinganyappropriatedatastoragetechnologysuchasopticalmemorydevices, 

magneticmemorydevices semiconductor-basedmemorydevices fixedmemoryand 

35 removablememoryasnon-limitingexamples. Theprocessor5010canbeofanytype 

appropriate to the technical environment, and can encompass one or more of 

microprocessorsgeneralpurposecomputersspecialpurposecomputersandprocessors 

exampleatimingcontroller(TCon)chip.
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basedonamulti-corearchitectureasnon-limitingexamples.  

Variousimplementationsinvolvedecoding. "Decoding",asusedinthisapplicationcan 

encompassallorpartoftheprocessesperformedforexampleonareceivedencoded 

sequenceinordertoproduceafinaloutputsuitablefordisplay.Invariousembodimentssuch 

5 processesincludeoneormoreoftheprocessestypicallyperformedbyadecoderfor 

exampleentropydecodinginversequantization, inversetransformation, anddifferential 

decoding.Invariousembodimentssuchprocessesalsooralternativelyincludeprocesses 

performedbyadecoderofvariousimplementationsdescribedinthisapplicationforexample, 

comprisingderivingparametersofaspatialLICandapplyingaspatialLICtoanyofaninter 

10 predictionintrapredictionorBCprediction.  

Asfurtherexamplesinoneembodiment"decoding"refersonlytoentropydecodingin 

anotherembodiment"decoding"refersonlytodifferentialdecodingandinanother 

embodiment"decodingreferstoacombinationofentropydecodinganddifferentialdecoding.  

Whetherthephrase'decodingprocess' isintendedtoreferspecificallytoasubsetof 

15 operationsorgenerallytothebroaderdecodingprocesswillbeclearbasedonthecontextof 

thespecificdescriptionsandisbelievedtobewellunderstoodbythoseskilledintheart.  

Variousimplementationsinvolveencoding. Inananalogouswaytotheabovediscussion 

about"decoding","encoding"asusedinthisapplicationcanencompassallorpartofthe 

processesperformedforexampleonaninputvideosequenceinordertoproducean 

20 encodedbitstream. Invariousembodimentssuchprocessesincludeoneormoreofthe 

processestypicallyperformedbyanencoderforexamplepartitioningdifferentialencoding, 

transformationquantizationandentropyencoding.Invariousembodimentssuchprocesses 

describedinthisapplicationforexamplederivingparametersofaspatialLICandapplyinga 

25 spatialLICtoanyofaninterpredictionintrapredictionorIBOprediction.  

Asfurtherexamplesinoneembodimentencoding"refersonlytoentropyencodingin 

anotherembodiment encoding"refersonlytodifferentialencodingandinanother 

embodiment"encodingreferstoacombinationofdifferentialencodingandentropyencoding.  

Whetherthephrase encodingprocess' isintendedtoreferspecificallytoasubsetof 

30 operationsorgenerallytothebroaderencodingprocesswillbeclearbasedonthecontextof 

thespecificdescriptionsandisbelievedtobewellunderstoodbythoseskilledintheart.  

Notethatthesyntaxelementsasusedhereinforexamplespatialllcflagllcrefblkindex, 

ftcmUf aredescriptiveterms. Assuchtheydonotprecludetheuseofothersyntax 

elementnames.  

35 Whenafigureispresentedasaflowdiagramitshouldbeunderstoodthatitalsoprovidesa 

blockdiagramofacorrespondingapparatus.Similarlywhenafigureispresentedasablock 

diagramitshouldbeunderstoodthatitalsoprovidesaflowdiagramofacorresponding 

alsooralternativelyincludeprocessesperformedbyanencoderofvariousimplementations
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method/process.  

Variousembodimentsrefertoratedistortionoptimization.Inparticularduringtheencoding 

processthebalanceortrade-offbetweentherateanddistortionisusuallyconsideredoften 

giventheconstraintsofcomputationalcomplexity.Theratedistortionoptimizationisusually 

5 formulatedasminimizingaratedistortionfunctionwhichisaweightedsumoftherateandof 

thedistortion.Therearedifferentapproachestosolvetheratedistortionoptimizationproblem.  

Forexampletheapproachesmaybebasedonanextensivetestingofallencodingoptions, 

includingallconsideredmodesorcodingparametersvalueswithacompleteevaluationof 

theircodingcostandrelateddistortionofthereconstructedsignalaftercodinganddecoding.  

10 Fasterapproachesmayalsobeusedtosaveencodingcomplexityinparticularwith 

computationofanapproximateddistortionbasedonthepredictionorthepredictionresidual 

signalnotthereconstructedone.Mixofthesetwoapproachescanalsobeusedsuchasby 

usinganapproximateddistortionforonlysomeofthepossibleencodingoptionsanda 

completedistortionforotherencodingoptions.Otherapproachesonlyevaluateasubsetof 

15 thepossibleencodingoptions.Moregenerallymanyapproachesemployanyofavarietyof 

techniquestoperformtheoptimizationbuttheoptimizationisnotnecessarilyacomplete 

evaluationofboththecodingcostandrelateddistortion.  

Theimplementationsandaspectsdescribedhereincanbeimplementedinforexamplea 

methodoraprocessanapparatusasoftwareprogramadatastreamorasignal.Evenif 

20 onlydiscussedinthecontextofasingleformofimplementation(forexamplediscussedonly 

asamethod),theimplementationoffeaturesdiscussedcanalsobeimplementedinother 

forms(forexampleanapparatusorprogram).Anapparatuscanbeimplementedinfor 

inforexampleaprocessorwhichreferstoprocessingdevicesingeneralincludingfor 

25 exampleacomputeramicroprocessoranintegratedcircuitoraprogrammablelogicdevice.  

Processorsalsoincludecommunicationdevicessuchasforexamplecomputerscell 

phonesportable/personaldigitalassistants("PDAs"),andotherdevicesthatfacilitate 

communicationofinformationbetweenend-users.  

Referenceto oneembodiment"or anembodiment"or oneimplementation,, or an 

30 implementation, aswellasothervariationsthereofmeansthataparticularfeaturestructure, 

characteristicandsoforthdescribedinconnectionwiththeembodimentisincludedinatleast 

oneembodiment. Thustheappearancesofthephrase"inoneembodiment"or"inan 

embodiment"or"inoneimplementation"or"inanimplementation",aswellanyother 

variationsappearinginvariousplacesthroughoutthisapplicationarenotnecessarilyall 

35 referringtothesameembodiment.  

Additionallythisapplicationmayreferto"determining"variouspiecesofinformation.  

Determiningtheinformationcanincludeoneormoreotforexampleestimatingthe 

exampleappropriatehardwaresoftwareandfirmware.Themethodscanbeimplemented
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informationcalculatingtheinformationpredictingtheinformationorretrievingtheinformation 

frommemory.  

Furtherthisapplicationmayrefertoaccessing"variouspiecesofinformation.Accessingthe 

informationcanincludeoneormoreofforexamplereceivingtheinformationretrievingthe 

5 information(forexamplefrommemory),storingtheinformationmovingtheinformation, 

copyingtheinformationcalculatingtheinformationdeterminingtheinformationpredicting 

theinformationorestimatingtheinformation.  

Additionallythisapplicationmayrefertoreceivingvariouspiecesofinformation.Receiving 

isaswith"accessing",intendedtobeabroadterm.Receivingtheinformationcaninclude 

10 oneormoreofforexampleaccessingtheinformationorretrievingtheinformation(for 

examplefrommemory). Further receiving"istypicallyinvolvedinonewayoranother, 

duringoperationssuchasforexamplestoringtheinformationprocessingtheinformation, 

transmittingtheinformationmovingtheinformationcopyingtheinformationerasingthe 

information calculating the information, determining the information, predicting the 

15 informationorestimatingtheinformation.  

Itistobeappreciatedthattheuseofanyofthefollowing'I'"and/oKand"atleastoneof" 

forexampleinthecasesof"A/B""Aand/orB"and"atleastoneofAandB",isintendedto 

encompasstheselectionofthefirstlistedoption(A)onlyortheselectionofthesecondlisted 

option(B)onlyortheselectionofbothoptions(AandB).Asafurtherexampleinthecases 

20 of"ABand/orC"and"atleastoneofABandC",suchphrasingisintendedtoencompass 

theselectionofthefirstlistedoption(A)onlyortheselectionofthesecondlistedoption(B) 

onlyortheselectionofthethirdlistedoption(C)onlyortheselectionofthefirstandthe 

C)onlyortheselectionofthesecondandthirdlistedoptions(BandC)onlyortheselection 

25 ofallthreeoptions(AandBandC).Thismaybeextendedasiscleartooneofordinaryskill 

inthisandrelatedartsforasmanyitemsasarelisted.  

Alsoasusedhereintheword"signal"referstoamongotherthingsindicatingsomethingto 

acorrespondingdecoder. Forexampleincertainembodimentstheencodersignalsa 

particularoneofapluralityofparametersfortransform.Inthiswayinanembodimentthe 

30 sameparameterisusedatboththeencodersideandthedecoderside.Thusforexample, 

anencodercantransmit(explicitsignaling)aparticularparametertothedecodersothatthe 

decodercanusethesameparticularparameter.Converselyifthedecoderalreadyhasthe 

particularparameteraswellasothersthensignalingcanbeusedwithouttransmitting(implicit 

signaling)tosimplyallowthedecodertoknowandselecttheparticularparameter. By 

35 avoidingtransmissionofanyactualfunctionsabitsavingsisrealizedinvariousembodiments.  

Itistobeappreciatedthatsignalingcanbeaccomplishedinavarietyofways.Forexample, 

oneormoresyntaxelementsflagsandsoforthareusedtosignalinformationtoa 

secondlistedoptions(AandB)onlyortheselectionofthefirstandthirdlistedoptions(Aand
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correspondingdecoderinvariousembodiments.Whiletheprecedingrelatestotheverbform 

oftheword"signal"theword"signal"canalsobeusedhereinasanoun.  

Thisdisclosurehasdescribedvariouspiecesofinformationsuchasforexamplesyntaxthat 

canbetransmittedorstoredforexample.Thisinformationcanbepackagedorarrangedin 

5 avarietyofmannersincludingforexamplemannerscommoninvideostandardssuchas 

puttingtheinformationintoanSPSaPPSaNALunitaheader(forexampleaNALunit 

headerorasliceheader),oranSEImessage.Othermannersarealsoavailableincluding 

forexamplemannerscommonforsystemlevelorapplicationlevelstandardssuchasputting 

theinformationinto: 

10 0 SDP(sessiondescriptionprotocol),aformatfordescribingmultimediacommunication 

sessionsforthepurposesofsessionannouncementandsessioninvitationfor 

exampleasdescribedinRFCsandusedinconjunctionwithRTP(Real-timeTransport 

Protocol)transmission.  

0 DASHMPD(MediaPresentationDescription)Descriptorsforexampleasusedin 

15 DASHandtransmittedoverHTTPaDescriptorisassociatedtoaRepresentationor 

collectionofRepresentationstoprovideadditionalcharacteristictothecontent 

Representation.  

0 RTPheaderextensionsforexampleasusedduringRTPstreamingand/or 

0 ISOBaseMediaFileFormatforexampleasusedinOMAFandusingboxeswhich 

20 areobject-orientedbuildingblocksdefinedbyauniquetypeidentifierandlengthalso 

knownasIatomsI insomespecifications.  

Aswillbeevidenttooneofordinaryskillintheartimplementationscanproduceavarietyof 

informationcanincludeforexampleinstructionsforperformingamethodordataproduced 

25 byoneofthedescribedimplementations.Forexampleasignalcanbeformattedtocarrythe 

bitstreamofadescribedembodiment.Suchasignalcanbeformattedforexampleasan 

electromagneticwave(forexampleusingaradiofrequencyportionofspectrum)orasa 

basebandsignal. Theformattingcanincludeforexampleencodingadatastreamand 

modulatingacarrierwiththeencodeddatastream.Theinformationthatthesignalcarriescan 

30 beforexampleanalogordigitalinformation.Thesignalcanbetransmittedoveravarietyof 

differentwiredorwirelesslinksasisknown. Thesignalcanbestoredonaprocessor

readablemedium.  

Wedescribeanumberofembodiments. Featuresoftheseembodimentscanbeprovided 

aloneorinanycombinationacrossvariousclaimcategoriesandtypes. Further, 

35 embodimentscanincludeoneormoreofthefollowingfeaturesdevicesoraspectsaloneor 

inanycombinationacrossvariousclaimcategoriesandtypes: 

signalsformattedtocarryinformationthatcanbeforexamplestoredortransmitted.The
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. Applyspatiallocalilluminationcompensationforinter/intra/IBOpredictioninthe 

decoderand/orencodertocompensateilluminationdiscrepancybetweendifferent 

blocksinthesamepicture: 

0 aCU-levelspatialLICflagspatialticfiagisdefinedforaninter/intra/IBOblock 

5 toindicatewhetherspatialLICappliesontheblockornot; 

0 whenthespatialLICapplies(spatialllcflagistrue)foraninter/intra/IBOblock, 

itusesalinermodelforspatialilluminationchangesusingascalingfactora 

andanoffsetft 

0 theestimationofthespatialLICparametersisderivedbyminimizingthe 

10 differencebetweentheneighboringreconstructedsamplesofthecurrentblock 

(currenttemplate)andthecorrespondingneighboringreconstructedsamples 

ofthespatialreferenceblock(referencetemplate)insidethesamepicture 

0 applythespatialLICparametersontheinter/intra/IBOpredictionsamplesto 

obtainthefinalpredictionsamples.  

15 DeriveaCU-levelspatialLICflagspatiallicflaginthedecoderand/orencoder: 

0 foraninterblockthespatialLICflagiscopiedfromneighboringblocksifitis 

codedwithmergemodeinawaysimilartomotioninformationcopyinmerge 

modeotherwisethespatialLICflagissignaled 

0 foranintra/IBCblockthespatialLICflagissignaled 

20 0 foranintrablockthespatialLICflagisonlypresentedforsomeintraprediction 

modes(i.e.DCandplanarmodes); 

0 SelectaspatialneighboringblockusedasthereferenceblockforspatialLIC 

0 foraninter/intrablockthenearestreconstructedspatialneighboringblockis 

25 selectedasthereferenceblocic 

0 onlyconsidertheavailabletwonearestspatialneighboringblocks(aboveand 

left); 

0 ifbothaboveandleftspatialneighboringblocksareavailabletheycouldbe 

bothappliedasthereferenceblocks 

30 0 ifbothaboveandleftspatialneighboringblocksareavailableandonlyone 

referenceblockisappliedaddaflagftcrefblkfiagtoindicatewhichoneis 

applied; 

0 only consider the available five nearest spatial neighboring blocks 

(above/Ieft/above-rightlbottom-Ieftlabove-Ieft); 

35 0 ifallthesefivespatialneighboringblocksareavailableandonlyonereference 

blockisappliedaddaflagftcrefblkindextoindicatewhichoneisapplied 

parametersestimationinthedecoderand/orencoder:
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0 foraninterblockonceoneofthefivespatialcandidatesisselectedasbest 

MVPcandidatetheblockwheretheselectedspatialMVPcandidatelocatedis 

selectasthereferenceblock; 

0 foranintrablockthereferenceblockselectionisbasedontheintraprediction 

5 mode 

0 considersomenon-nearestspatial neighboring blockswhilewithina 

predefinedsearchingregionaspatialLICsearchingvectortoindicatethe 

displacementfromthecurrentblocktoaspatialreferenceblockissignaled 

intothebitstream 

10 0 foranBCblockthereferenceblockusedforintracopyisselectedasthe 

referenceblock.  

0 Generatethetemplatewhichiscomposedbytheneighboringreconstructedsamples, 

forspatialLICparametersestimationinthedecoderand/orencoder: 

0 foraninter/intra/IBOblockthetemplateiscomposedbytheneighboring 

15 reconstructedsampleslocatedintheleftandaboveboundariesofthe 

current/referenceblock, 

0 foraninter/intra/IBOblockthetemplateiscomposedbytheneighboring 

reconstructedsampleslocatedinmultileftandabovereferencelinesofthe 

current/referenceblock, 

20 0 foraninter/intra/IBOblockthetemplateiscomposedbytheneighboring 

reconstructedsampleslocatedinmultileftandabovereferencelinesofthe 

current/referenceblock, 

reconstructedblocksofthecurrent/referenceblock.  

25 0 SignalinganinformationrelativetospatialLICprocesstoapplyinthedecoder.  

0 DerivinganinformationrelativetoaspatialLICprocesstoapplyfromatemplatethe 

derivingbeingappliedinthedecoderand/orencoder.  

0 Insertinginthesignalingsyntaxelementsthatenablethedecodertoidentifythespatial 

LICprocesstousesuchastransformindices.  

30 0 SelectingbasedonthesesyntaxelementstheatleastonespatialLICprocessto 

applyatthedecoder.  

0 ApplyingthemodifiedspatialLICforderivingtheatleastonepredictionatthedecoder.  

0 Abitstreamorsignalthatincludesoneormoreofthedescribedsyntaxelementsor 

variationsthereof.  

35 0 Abitstreamorsignalthatincludessyntaxconveyinginformationgeneratedaccording 

toanyoftheembodimentsdescribed.  

0 foranintrablockthetemplateiscomposedbythewholeneighboring
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. InsertinginthesignalingsyntaxelementsthatenablethedecodertoapplyspatialLIC 

processinamannercorrespondingtothatusedbyanencoder.  

0 Creatingand/ortransmittingand/orreceivingand/ordecodingabitstreamorsignalthat 

includesoneormoreofthedescribedsyntaxelementsorvariationsthereof.  

5 0 Creatingand/ortransmittingand/orreceivingand/ordecodingaccordingtoanyofthe 

embodimentsdescribed.  

0 Amethodprocessapparatusmediumstoringinstructionsmediumstoringdataor 

signalaccordingtoanyoftheembodimentsdescribed.  

0 ATVset-topboxcellphonetabletorotherelectronicdevicethatperformsaspatial 

10 LICprocessadaptedtomodifypredictionaccordingtoanyoftheembodiments 

described.  

0 ATVset-topboxcellphonetabletorotherelectronicdevicethatperformsaspatial 

LICprocessadaptedtomodifyapredictionaccordingtoanyoftheembodiments 

describedandthatdisplays(e.g.usingamonitorscreenorothertypeofdisplay)a 

15 resultingimage.  

0 ATVset-topboxcellphonetabletorotherelectronicdevicethatselects(e.g.using 

atuner)achanneltoreceiveasignalincludinganencodedimageandperformsa 

spatialLICprocessadaptedtomodifyapredictionaccordingtoanyofthe 

embodimentsdescribed.  

20 0 ATVset-topboxcellphonetabletorotherelectronicdevicethatreceives(e.g.using 

anantenna)asignalovertheairthatincludesanencodedimageandperformsa 

spatialLICprocessadaptedtomodifyapredictionaccordingtoanyofthe 

embodimentsdescribed.
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CLAIMS 

I. Amethodforvideodecodingcomprising: 

determiningforacurrentblockbeingdecodedinapictureparametersforalocal 

5 illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

block, 

decodingthecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters 

10 whereintheatleastonespatialreferenceblockisaspatiallyneighboringblockofthe 

currentblockinthepicture.  

2. Anapparatusforvideodecodingcomprisingoneormoreprocessorsandat 

leastonememoryandwhereintheoneormoreprocessorsisconfigured U 

15 determineforacurrentblockbeingdecodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

block, 

decodethecurrentblockusinglocalilluminationcompensationbasedonthe 

20 determinedparameters 

whereintheatleastonespatialreferenceblockisaspatiallyneighboringblockofthe 

3. Amethodcomprisingvideoencodingcomprising: 

25 determiningforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesofthe 

currentblockandcorrespondingspatiallyneighboringreconstructedsamplesofatleastone 

spatialreferenceblock 

encodingthecurrentblockusinglocalilluminationcompensationbasedonthe 

30 determinedparameters 

whereintheatleastonespatialreferenceblockisaspatiallyneighboringblockofthe 

currentblockinthepicture.  

4. Anapparatusforvideoencodingcomprisingoneormoreprocessorsandat 

35 leastonememoryandwhereintheoneormoreprocessorsisconfigured U 

currentblockinthepicture.
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determineforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonespatialreference 

block, 

5 encodethecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters 

whereintheatleastonespatialreferenceblockisaspatiallyneighboringblockofthe 

currentblockinthepicture.  

10 5. ThemethodofclaimIor3ortheapparatusofclaim2or4,furthercomprising 

determiningasyntaxelementindicatingwhetherthelocalilluminationcompensationapplies 

onthecurrentblockornot.  

6. ThemethodofanyofclaimsI, 3or5theapparatusofanyofclaims2,4or5, 

15 whereinthecurrentblockiscodedininterprediction.  

7. Themethodofclaim6ortheapparatusofclaim6,whereintheatleastone 

spatialreferenceblockisanyofanaboveneighboringblockandaleftneighboringblock.  

20 8. Themethodofclaim6ortheapparatusofclaim6,whereintheatleastone 

spatialreferenceblockisanyofanaboveneighboringblock(BO),aleftneighboringblock 

(AC),anabove-rightneighboringblock(BI),abottom-leftneighboringblock(Al)andan 

25 9. Themethodofclaim6ortheapparatusofclaim6,whereintheatleastone 

spatialreferenceblockisaneighboringblockselectedasmotionvectorpredictorMVP 

candidate.  

10. ThemethodofanyofclaimsI,3or5theapparatusofanyofclaims2,4or5, 

30 whereinthecurrentblockiscodedinintraprediction.  

II. ThemethodofclaimI0ortheapparatusofclaimI0,whereintheatleastone 

spatialreferenceblockisanyofanaboveneighboringblockandaleftneighboringblock.  

35 12. Themethodofclaim10ortheapparatusofclaim10,whereintheatleastone 

spatialreferenceblockisanyofanaboveneighboringblockaleftneighboringblockan 

above-leftneighboringblock(B2).
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above-rightneighboringblockabottom-leftneighboringblockandanabove-leftneighboring 

block.  

13. Themethodofanyofclaims11or12ortheapparatusofanyofclaims11or 

5 12,whereintheatleastonespatialreferenceblockisresponsivetoanintrapredictionmode 

usedtocodethecurrentblock.  

I4. ThemethodofanyofclaimsI, 3or5theapparatusofanyofclaims2,4or5, 

whereinthecurrentblockiscodedinintrablockcopyprediction.  

10 

15. Themethodofclaim14ortheapparatusofclaim14,whereintheatleastone 

spatialreferenceblockcomprisestheneighboringblockselectedasintrablockcopyreference 

block.  

15 16. ThemethodofanyofclaimsI3,6,10or14theapparatusofanyofclaims2,4, 

6,10or14,whereintheneighboringreconstructedsamplesarelocatedinleftandabove 

boundariesofthecurrentblockandatleastonespatialreferenceblock.  

17. ThemethodofanyofclaimsI, 3,6,10or14theapparatusofanyofclaims2,4, 

20 6,10or14whereintheneighboringreconstructedsamplesarelocatedinmultipleleftand 

abovereferencelinesofthecurrentblockandatleastonereferenceblock.  

6 10or14,whereintheneighboringreconstructedsamplesarelocatedinthewhole 

25 reconstructedblocksofthecurrentblockandatleastonereferenceblock.  

I9.ThemethodofanyofclaimsI, 3,6,orI0ortheapparatusofanyofclaims2,4,6 

or10,whereintheatleastonespatialreferenceblockcomprisesafirstspatialreferenceblock 

andasecondspatialreferenceblockandwhereinthespatiallyneighboringreconstructed 

30 samplesofthefirstspatialreferenceblockandthespatiallyneighboringreconstructed 

samplesofthesecondspatialreferenceblockareaveragedtodeterminetheparametersof 

thelocalilluminationcompensation.  

20.Themethodofanyofclaims 7 3,7,8,11orI2ortheapparatusofanyofclaims 

35 2,4,7,8,11or12,furthercomprisingdeterminingasyntaxelementindicatingwhichspatial 

referenceblockisusedindeterminingtheparametersofthelocalilluminationcompensation.  

18. ThemethodofanyofclaimsI, 3,6,10or14theapparatusofanyofclaims2,4,
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21. Anon-transitoryprogramstoragedevicehavingencodeddatarepresentativeofan 

imageblockgeneratedaccordingtoamethodofoneofclaimsI, 2,5toI0.  

22.Anon-transitoryprogramstoragedevicereadablebyacomputertangibly 

5 embodyingaprogramofinstructionsexecutablebythecomputerforperformingthemethod 

accordingtoanyoneofclaims6,8-9.  

23. Amethodforvideodecodingcomprising: 

determiningforacurrentblockbeingdecodedinapictureparametersforalocal 

10 illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonereferenceblock 

decodingthecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters 

whereintheneighboringreconstructedsamplesarelocatedinthemultileftandabove 

15 referencelinesofthecurrentblockandatleastonereferenceblock.  

24. Anapparatusforvideodecodingcomprisingoneormoreprocessorsandat 

leastonememoryandwhereintheoneormoreprocessorsisconfiguredto: 

determineforacurrentblockbeingdecodedinapictureparametersforalocal 

20 illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

correspondingspatiallyneighboringreconstructedsamplesofatleastonereferenceblock 

decodethecurrentblockusinglocalilluminationcompensationbasedonthe 

whereintheneighboringreconstructedsamplesarelocatedinthemultileftandabove 

25 referencelinesofthecurrentblockandatleastonereferenceblock.  

25. Amethodcomprisingvideoencodingcomprising: 

determiningforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesofthe 

30 currentblockandcorrespondingspatiallyneighboringreconstructedsamplesofatleastone 

referenceblock 

encodingthecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters 

whereintheneighboringreconstructedsamplesarelocatedinthemultileftandabove 

35 referencelinesofthecurrentblockandatleastonereferenceblock.  

determinedparameters
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26. Anapparatusforvideoencodingcomprisingoneormoreprocessorsandat 

leastonememoryandwhereintheoneormoreprocessorsisconfigured U 

determineforacurrentblockbeingencodedinapictureparametersforalocal 

illuminationcompensationbasedonspatiallyneighboringreconstructedsamplesand 

5 correspondingspatiallyneighboringreconstructedsamplesofatleastonereferenceblock 

encodethecurrentblockusinglocalilluminationcompensationbasedonthe 

determinedparameters 

whereintheneighboringreconstructedsamplesarelocatedinthemultileftandabove 

referencelinesofthecurrentblockandatleastonereferenceblock.
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