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Abstract] This paper presentsa newly designedstereoscopic
video quality metric. Overall insights towards the creation of
mecdhanisms utilized within the genuine metric are presented
herein. Delivery of the core information and mativation be-
hind the featuresimplemented,as well as functionality of the
CompressedAverage Image Intensity (CAIl) quality metric

are of utmost importance. The mecanisms created might be
characterized as an objective, reliable and versatile quality

evaluation tool for advanced analysis of the content delivery

chain within stereoscopicvideo services.

Keywords| 3D image analysis,image impairments,stereoscop,
video quality.

1. Introduction

The everimproving performanceof newly deplo/ed multi-
mediacontentdistribution networks enablescugomizable
con gurationof theend-to-endcconnectivitythato ers even
more control over the quality of the contentdeliveredto
the end-user However, with the revenuesgeneratedby
telecommunicationsewices assigneda high priority, the
lag mile phenomenorimplies speci ¢ behaiors concen-
ing the contentdelivery scheme. Limitations regardingthe
availableunicas bandwidthdedicatedor a singleuserde-
terminesthe overall quality over the pathfrom the originat-
ing sewer towardsthe client's device. The study presented
in [1] shows the predictedvolumesof dedicatedIP traf-
¢ or network capabilitiesrequired to suppot video-like
sewicesdeplojed. The factthat gures for sud an appli-
cation reveal an enomousrise in 3DTV and Ultra High
De nition (UHD) availability (or IP trac share)that is
proclaimedto read over 20% of the total, annual,global
video IP trac by the year 2020, may be very motivat-
ing. As a deiivative of dynamic bandwidthand network
manag@mentschemesmore andmore multimediasewices
are deploed nowvadays relying on adaptiwe bitrate stream-
ing mehanismscompetingwith di erent approabes,such
as HTTP Live Streaming (HLS) or Motion PicturesEx-
perts Group { Dynamic Adaptive Streamingover HTTP
(MPEG-DASH) [2]. Introductionof sud streamingtec-
nology medanicsimplies multiple quality measurement-

relatedconsiderationsFrompatitioning of contento ered

into appropiate video chunksthatin uence bu er satura-
tion behaior, to stream zappingtimes whenever network

dynamicsimply a quality-wise switchover (i.e. from 1080p
to 720p resolution and respectie bitrate reduction), to

quality regoration of the adaptie video streamwheneer

an updatedclients manieg le is received { the over

all medanicsof the quality measurementool hasto be

propety designedto suppot reliable and codec-agndsc

video anajysis.

In orderto prepareandimplementsud quality metiic me-

chanics,it is crucial to employ approprate evaluation of

functionalitiesand inherentcharacteistics of the designed
solution. As it is presentedacross[3], [4], assessmentf

basic componentsof the multimedia delivery chain, in

terms of perceptualquality indicatorswithin the stereo-
scopic3DTV sewices, enablesto createa cross-platbrm,

responsie and versatilein terms of computationalcom-

plexity, sewing asa quality indicator for 3D, stereoscopic
content.In the following sections,a detailedpresentation
of the objective quality metiic medanismsdesignedis

given, along with examplesof resultsfrom the CAIll ted-

ing campaign.

2. Quality of 3DTV Sewice

Knowing the compleity of the stereoscopiccontentpro-
cessingchain within the 3DTV sewice, one can anayze
the problemof congructing the quality evaluationmetiic.
Wheneer key processesvithin sud a system of sewice
delivery areinvedigated,the undersandingof quality fac-
tors enablesto deliver a compoundset of parametersand
their behaiors to de ne how to derive and reasona co-
herentapproat towards e ective and reliable metiic de-
sign. Presentedn a graphical,tabularform in Fig. 1 are
thefundamentaklementgepresentingrucial stagesof the
stereoscopicontentprocessingo w.

As one may see, the overall compositionof the quality
evaluationschememight be categoized into four baseline
axes, asdepictedin Fig. 1, and createsa completede ni-
tion of the phenomenale ned for the stereoscopicontent
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Fig. 1. Anchor pointsin the evaluationof stereoscopiSDTV contentquality.

processingdomain. Every single pillar of the positioning
presentedmplies certain modi cations of or updatesto
the processingscheme wheneer end-to-endbehaior of
a 3DTV sewice is invedigated or relatedto. Therebre,
cross-itvedigation of the in-betweenrelationsis crucial in
orderto deliver an appropiate modelingapproab towards
quality de nition within sudh a sewice.

2.1. ContentProviders

The aforementionedcore axes of the stereoscopic3DTV

sewice quality planeareasfollows: contentprovider sside,
video sewice frame, networking layer pat, clients temi-

nal zone.To gtart with, let oneperform anevaluationof the
contentprovider s sidewith respecto contentmanipulation
ow. In this area, the greates importance might be as-
signedto the procesf acquiring stereoscopiwisual data.
At that point, theinitial forming and shapingof quality, or

further { the nal quality of experience[5] of the actual
videotakesplace. Thus,enablingpossiby thehighes, rich-

ed and undidorted imaging of the compositionor logical

scenes necessar.

To quantify the range of elementampactingthe quality of

the contentacauisition stage, one may employ the follow-

ing setof variablesdetemining the overall quality-varying

factors:

formatting of stereoscopicpair (in a side-ly-side
composition or continuousleft-and-light imaging)
impliesthe overall resolutionof theimage, whenever
the pixel stadking approaé is available (i.e. limita-
tion in vertical representationr capabilitiesin frame
compressiongiven by selectedstandardof tarmgeted
format);

discrepanciesn the physical build of lensesand
sensorsused, causingdeteiorating e ects, sud as
fringing, vignetting,aspheical distortionsand ar ing
alongsidethe sensorsdynamicrange of capturedu-
minancescale,sub-samplingf color spaceandnoise
footpiint whenever a low light situationis captured.
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Anotheraspectof multi-rig camerastading involves pair

ing and syndhronizationof visual cue camerasised. How-

ever, thereis gill avag range of streamreassemblingneth-
odsthatmalke it possibleto achieve the desiredresultat the
pod productionstage of contentcreation.Next, in thelatter
caseof creationstage in the contentprovider's pillar, the
forming patt of the resultingvideo streamis kept. Deliver

ing video contentimplies a cettain compositionof stereo-
scopicdatastreams.Therebre, severalapproabesexist to-

wards assembling(and coding) the generalvideo queue.
The mog frequently usedonesare Multi-view Video Cod-
ing (MVC) [6] and dual streamaggegation. Both of the
aforementionedapproabiesimplementtemporaland spa-
tial image sampling(i.e. mager-streamand slave-residual
channel), thus guaranteeinga strong compressionratio

andrelatively directinvegigation possibilitiesduring video

streamanaysis.

2.2.Video Sewice Frame

Thenext stage of thestereoscopicontentpropagtionchain
is the video sewice frameaxis. Here,the contentis altered
and manipulatedin a numberof manners,especiay re-
lated to transcodingaspectsof video ssreamcompression.
Managmentof 3DTV assetss closey connectedvith the
type of mediadistribution or delivery relied upon. Thus,
the mainaim of the video sewice frameis to deliver a net-
work native set of video streams. The assetmanagment
block is responsibldor thecreationof independentguality-
scaledstereoscopic/ideo contentto meetvarious adaptie
sreamingtechniques(i.e. streamforming).

At this stage, the highes factor or compressiorratio is
obsewed, as the regular straight-rendemrmovie assetsare
transcodednto low-weight multimedia les. In addition
to this procedurea complementay le, alsoreferredto as
a manifeg le, is created. It containsa certain playlist-
like network-native addressingscheme of whereto nd
appropiate streams,or { in more sophigicated streaming
systems{ thelist of chunklocationsfor network distribu-
tion. It may be alsoobsewed that sud pattitioning of the
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original video streammight be basedupon actualnetwork
congegion parametersypon the repoited workload of the
cettain network node or upon the given computing core
(especialf in moden day implementationsof distributed
cloud streamingsewices[7]). As for the consecutie ac-
tivities, the Video Sewice Framestandsalsofor the digital
rights manag@mentapplication. There,the appropiate cer
ti cation anddigital signing of video contentis delivered,
o eringthe nal cugomerthe selectednediaaccessneth-
ods(i.e. temporal,cyclic, perview, etc.).

2.3. Networking Layer

In the caseof the third pillar of the stereoscopic3aDTV
sewice core, namey the networking layer, asit was pre-
viously mentioned,wheneer a certain approab towards
mediatransmissions selectedappropiate medanismgo-
wardsdelivery technique are chosen. To suppot inherent
functionalitiesof the transpot mehanismsavailable, like
the download/pusttechnique or, morecontemporaity, con-
venient streaming approabes, the di erence in network-
native phenomenaleteminesthe behaior of the selected
medanismand, as follows, its imminentimpact upon the
quality of distributedcontent.For instance,in the basicde-
livery schemeof a plain 3DTV video streamingsewice,
one canenumeratdour basicnetwork phenomenaausing
instant QOE deteforation, speci cally: bandwidthlimita-
tion, jitter, paket delay and streamsyndronization.
Dependingontheform of thebu er implementeddropping
padketsin a form of bandwidthlimitation may causean
in uent multimedia playbad, stuttering of an image or,
if adapti\e streamingis concened, switchover to a lower
bandwidthvideo stream.

In the caseof the jitter phenomenonwheneer uctuation
in the ordeling of a padet streamis obsered, someplain
medanismsmay not recover from rearangementsin the
delivereddatapadkage, thusleadingto discrepancies the
decodedvideo stream.

As far as the third and fourth of the aforementionechet-
work phenomenare consideredthe overall problemgen-
eratedby their existenceis the inability to syndironizethe
playbadk with the actualtiming of the video streamdata.
Padetdelay causesvad bu er drainag, which impliesei-
ther single streamcorruption (i.e. only audiodata)or more
likely stereoscopigi.e. MV C streamcomposite)ideodata
line discontinuity[8]. Sud phenomenanightbeconcealed
with encapsulatedr expandedtranspot protocolsthat al-
low to reorderor recover padket arangementwith an ap-
propriate stream syndronization, in order to avoid data
discardingwheneer the logical structureof the movie be-
ing played bad is outdated(in fact, receivingvideo data
aftewardsits scheduleddisplay timing makesthe playbad
routineirrelevant).

2.4.Client's Terminal

The lag, fourth axis of the stereoscopiccontent chain
delivery schemedepictedon the graphical representation
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in Fig. 1 discoversthe sewice cugomer domain. In that
areathere exist several aspectsde ning the nal, overall

quality of stereoscopiwideo content.To start with, the de-
codingprocesss acrucialandmog importantstage. Based
on the datareceiwed throughoutthe previous axes of the
contentpropagtionscheme whenever the logical structure
of the contentis incoherentappropiate decompositiorof

the video streamis inaccessible Thus,the QoE is not pro-

claimed,andthe visual, perceptuabutcomeof the sewice

is alsolimited [9]. In tems of further, quality impacting
features,apat from the decodingprocess.the displaying

techniqgue andthe accompawing sterewision Iter ing type
generatecompleity in recovering the originally captured
scene.However, thosetwo processeare mainly interfered
by ervironmentalclutter which is strictly dependenbn the
hardware setupusedor the display technology itself.

2.5. Quality Evaluation

Having de ned the pivot points of the quality domain
within the stereoscopicontentdistribution chain, the con-
secutie step is to focuson the aspectsof monitoring or
evaluationof the quality of content,especialy the one be-
ing perceived at the usefs end. Basic organizationof the
quality evaluationdomainis de ned, with respecto video
sewices, basedon the following areas: objective quality
mettics, subjective quality measurement&nd reference-
type metiics, wherea certain setof inherentparameterss
consideredi.e. full referenceinformation,reduced/limited
or no-rekrencemodelswhere quality is evaluatedstrictly
over the decodedstreamoutcome.

In the rst video quality assessmenhethod,the emphasis
is placedon thereliability of measuremerroceduregand
their outcome,their responsienessand reproducibility or
repeatability The objective approab is widely acclaimed
andhighly demandedvheneer digital video sewicesareto
be bendmarled,in terms of the quality o ered. Nonethe-
less,the domainof the objective quality metrics, especialy
with respectto 3DTV, stereoscopiacontent,is barel ini-
tialized. As presentediy the Intemational Telecommuni-
cationUnion (ITU) andits J-sefes recommendatiofiound
in [10], the domainis ill underdevelopment. Proposals
concenedwith congructionof the objective quality metric
are funneledinto a trilateral model of quality evaluation
fundamentals.

The rst one spansthe anaysis of actual,decodedmage
andpixel informationcorveyedalongsidej.e. image struc-
ture, optical composition,blurriness,etc. The next oneis
basedupon network abgraction layer anaysis, mainly in
aform of padketinvegigation(so calledbit-streammethod-
ology). The third approab de nes coding parametersas
the basisfor quality evaluation, thus the intemal anay/-
sis of the codeccon guration streamis assessedThere-
fore, as one can obsewe, an objectie methodology of
video quality evaluationschemedeliversmultiple resource-
ful indicatorsthatcanprecisey andindependenyl descibe
the actual quality of the stereoscopic3DTV contentser
vice rendered.
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As far as subjectie methodologiesutilized for evalua-
tion of quality within stereoscopicvideo sewicesare con-

cemed,atrendingapproab exists leaningtowardsobjective

methodologies.However, thereis till a strong movement
towards subjectie judging regimes. Foremos, the unde-
niably requeged featureof this kind is to evaluatequality

of the perceived contentwith respectto the HumanVisual

System (HVS). That featureo ers additional advantags
of the subjective quality evaluationapproab, namey de-

livers the measurementesultsin a conformed layout of

Mean Opinion Score (MOS). Therebre, it is recognized
in intemationalacademiaesearh (for instancein [11]) as
well asin the standardizatioractivities of the ITU-R [12].

Thevag workloadpresentedn theaforementionegublica-
tions revealsthe complity of evaluationof the subjective

quality of stereoscopi3DTV content,involving appropi-

ateproceduresccompanping the standardizatiorwork o w.

Nonethelessin recentworks presentedn [13], thereexists

a grong aim to deliver a reasonablereliable and e ec-

tive methodologyfor the subjective metiics. Its outcome
might greatly improve not only the subjective methodology
domain,butmay alsoexpandthecommon eld for compar

ative and bendimarkingroutinesconcenedwith objective

quality metrics.

3. CAIll Metric

This sectiondelivers insights towards the designed,gen-
uine Compressedverag Image Intensity (CAll) metiic.
As the theoreticaland engineeing aspectsof the quality
metiic creationwere discussedn previous sectionsof the
article, the aim of the designprocesswas to implement
an objective methodologyscheme. The anaysis performed
by the medanismsdeplged is basedon the assumptions
presentedtrictly for the purposeof HVS. This impliesthat
perceptie cuesof the sereoscopiémagery needto be fol-
lowed, thus realizing a resourcefulalgorithmic path{ in-
quiry andanaysis of 3D compoundpairs of framesunder
the assumptiorof luminancestreaminvedigation. There-
fore, the criterion of perceptionof the HVS system, also
referred to asthe naturalnes<riterion, is proclaimedand
fully suppoted. Processeshat are presentwhen stereo-
scopicinformationis perceied and ingeged by HVS are
baseduponthedynamicrange of thelumachannel.As are-
sult, outcomesproducecdby the CAll medanismguarantee
a direct representatiorof the actual perceptie sensitivity
of the sewvice' s cusomer, andre ect whatthe HVS system
may portray asa seemingy native image. The detailedal-
gorithmic path of the designedobjective quality metiic is
depictedin the graph presentedn Fig. 2.

While anayzing the structureof the coremedanismof the
CAll quality metric designedpne candistinguisheightin-
dependenbut complementay, functionalblodks within the
processingscheme o w. Another characteistic featuresof
the genuinemedanismmight be noticedin Fig. 2, namey
its modular e xible congruction and, mog importantly,
structural compleity minimizedto createan independent
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Fig. 2. Layout of the CAll quality metic core medanism.

measurementool, performing a quality analsis in spite
of various typesand formatsof the video contentinjected.
To elaborateon the functionalblodks of the algoiithm, the
following list presentsnsightstowardsthe designedstages
of the algorithm:

Video streamanalysis initialization of the algoiith-
mic ow starts with invedigation and identi cation
of theingegedvideo streamparametersAppropriate
structuresof information are createdhere{ resolu-
tion, frame rate, duration, dynamic range of pixel
information and other relevant datais directedinto
the object detemining the further processingpath
(i.e. vertical or horizontal scanningof a structure).

Frames extraction : this step is baseduponthe pre-
viously recoreredinformation (for instancefrom the
headerof the multimedia le) that deteminesthe
extractionof the pixel structuresof stereoscopidm-
acery into a selectedstream or structure of frames
givenin alogical (i.e. display) order

Channelforming: while the unprocessedatastruc-
tures are created over the previous steps in this
patticular stage of the algoiithm, de ned structures
of visual cues (delivered for both, left and right
HVS sensors)are being formed. Syndronization
of sud pairsis to be performedto avoid erroneous
propagtion.
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Intensity calculation: as presentedn the diagram
in Fig. 2, a specialformula designedto appropi-
ately calculatetheimage intensityis beingdeployed.
The whole processingpatt is performedin the par
allel regime, thus computationake ectivenessmight
be achieved.

Di er entiation: it is a stage within which a base,
residualimage is congructed,thusdelivering crucial

datafor the pairwise dispaity anaysis. As far as
the designedmedanisms work ow is considered,
this stage delivers the mog important datafor fur-

ther identi cation and invegigation of core quality

parametergby meansof the dispaity measurepro-

cessedo evaluatethe overall and actual quality of

the decodedmage.

Luminance extraction: in this part of the algoiith-
mic approab, image processings performedby the
implementatiorof the formulafor Y paramete(also
presentedn Fig. 2), appliedover the scopeof pixel
informationto regain the luminanceernvelopeof the
input signal. A formula is therebre recommended
to createa luminosity map of the anayzed pair of
stereoscopicmages, enabling further utilization of
HVS-compatiblaneasureso assesshe achievement
of the objectiwve quality metiic.

Intensity compression this stepis realizedin accor
dancewith the setof parametersecoveredat the ini-
tial stage of the algorithm. With respecto the depth
of the pixel informationor its dynamicrange, appro-
priate scalingandtherebre compressiorof the infor-
mationis obtained. That enablesto comparedi er -
ent realizationsof the sameoriginal, logical 3DTV
footaggewheneverits rst-gradepadkageis transcoded
into a mgor setof resampledand highly compressed
content.

Resultsvisualization: asfar asthe nal stage of the
algoiithmic pathis concened, its aim is to deliver
a graphicalrepresentatiormlongsidelive plotting of
the results of the actual metiic performance.Fur-
ther invegigation of the generatedoutcomesmight
be achieved by performing a detailedanalsis with
useof bundledtools availableto the user

To sum up, the insights concened with the creationand
delivery of the objective quality metic medanism, as
presentedabove, indicateits modularand e xible design.
Whenever the needof specialadjugmentsis present,the
structuralcompositionof thealgorithm enablego setnewly
deteminedparameterstherebre meetingthe range of fea-
turesrequeded. Moreover, thanksto the ability to assess
the algorithm presentedusing parallelcomputingande -
cientdatastructuresmaximizede ciency may beadieved
along with minimized compleity of the data processing
performed. Furthemore,in the following sections,an in-
depthdesciption of the expelimentalteging stage andits
resultsrelatedto the CAll metiic are presented.
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4. Expeimental CAll Teging

Deploymentof the expelimentalteging stage for the CAll
objective metric designedfocusedon the invegigation
of the behaior and responsienessof the metiic in the
presenceof simulatedimpairments.In order to prepare
such a multipurpose teging scheme, the selected, ini-
tial conditionsfor the teging ervironment were de ned
asfollows.

To dtart with, the teg-bed of choice was utilizing the pro-
gramming ervironmentof the widely popular Mathworks
Matlab solution (2013arelease)installed on a mid-class
PC workgation. In terms of the stereoscopiwideo content
selecteda logical scenecontaininghighly dynamicaction
with densemotion o ws waschosen.As far asits tecni-
cal parametersre concened,the sourcevideo streamwas
congructedwith the useof 152 imageson a side-ly-side
framestadking andwith thedisplay rateof 30 FPS.Further
more, vertical resolutionof the image reated 1080 pixels
in a progressive mode,with half resolutionwithin the hor
izontal orientationof the frame. The bitratelevel evaluated
was averaging9 Mbps, while the pixel depthindicatedin-
formationchannelresolutionof 8-bit.

Having statedthe initial conditions,both for the environ-
ment and the contentselected the experimental teds are
concenedwith the coremedanismof the metiic designed.
In orderto propety invedigateits pefformanceandthe de-
signed HVS or luminosity responsieness(which proper
objective metiic shouldbe characteized by), the next ob-
jective wasto designan appropriate setof teding routines.
Theguidelinesfor synthetichencymarkingassumedollow-
ing threeindependented casescenaios, delivering multi-
ple reactionsof the CAll metric. An instantapproab was
selected: creationof syntheticimage impairments,gener
atedon-the- y, simulatingtypical stereoscopiémage dete-
riorationswithin the selectechetworking scheme.

The aforementionedcontent delivery approates cleaty
gate that the contemporaty deplo/ed network solutions
are basedupon the adaptie streamingtecinology Thus,
one of the outcomesn the eventof a network impairment
is to switch theactualvideostreamover to alower bitrateor
a lower resolution. Therebre, to simulatesut a behavior,
a desirableapproat wasto implementthe following setof
impaimmentsre ecting a real-life scenaio of a networking
ervironment:

Scalingdigtortion { is realizedby a function de ned
overthebilineartransbrm (with a setparametek). It
ensurescalingdistortion by executinga cyclic action
of s¢ep-davn/gep-upimage transbrm. First, the orig-
inal image is shiinking by afactorof 4 (i.e. k= 0:25)
andis thenscaledup by the samefactor The result
is a blurry image, simulatinga full screenboog of
an 270pimage to the 1080pformat.

Gaussianlter ing { delivers similar impairment as
the previous one, but is realized with use of the
2D lter ing functionality, basedon the Gaussianl-
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ter with the following parameterset: size N = 11
andgeneratorvariables= 2:0: Thevideoframepro-
cesseds rotationally andsymmetically blurred with
the designedIter action. Thus, the image alsore-
semblesadaptive streamingimpairment.

Salt-and-peppeimpairment{ is realizedby natiwe,
randomsaturationof pixel levels (in an 8-bit mode,
with parameted = 0:2). Therebre,adistortion sim-
ilar to a pixellate schemeis created.It boogs a ran-
domly selectedpicture elementonce it reathes its
saturateddtate, but in one sub-dannel (i.e. green
componenbf animage).

All of the abovementionedmpairmentswere morphedinto

the original video stream.The resultof memging thoseim-

age deteiorations, and the original frame, are presented
in Fig. 3. In order to undetine the image impairments,
a local croppingof the sameframe sectionwas performed
(Fig. 3).

Presentedn Fig. 4 are syndironizedteg case scenaio

passeghatindicatethe behaior of the CAll metiic in the

presenceof speci cally designedimpairments. The sub-

plots included are condructed in the following manner

Out of thetwo mainparts of ead subplot,the sectionto the

left depictsa stack of threeframesrepresentinghe actual

left andright channelsandthe bottomonestatesthe resid-

Original sequence Scaling impairment

Gaussian filtering

Salt & pepper noise

&

Fig. 3. Expeimentalimpaimentsinjection over the original image.
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Fig. 4. Visualizationof the resultsof the bentimarkingroutinesto teg the CAll quality metiic.
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ual frame (recall contentsof the schematicdiagram from

Fig. 2). To theright of that stad is the syndironized,up-

datedgraph of the CAll metiic plot indicatingthe present
quality factorlevel.

Consideing the expelimental results obtained,as shavn

in the compoundrepresentationn Fig. 4 (pattitions a{d)

the CAIl metiic might be successfull statedto be a se-
lective network probe,asit hasidenti ed video distortions
amongstheinfectedstructuresof sereoscopidrames.The

performanceof the CAll medanismshall be further char

acteized by its capability of indicatingspeci ¢ distortions
(i.e. scalingoutcomesagning salt-and-peppampairment).
Fig. 4arevealsthe referenceundigorted playbad, which

in fact is characteized by a steadily plotted line reveal-
ing the image of the stereoscopicpair is of the original

quality. What is more, in Fig. 4b, at the exact, syndro-

nized frame order, but imposedwith the scaling impair

ment, the plotted characteistic shavs the deteforation in

videoquality. Thedisruptedimagery (asdepictedn Fig. 3)

resultsin CAll metiic valueingtability. Therebre,onecan
infer that uent playbadk of an undidorted video cannot
be adchieved. Followed by the resultsshavn in Fig. 4c,

the Gaussianlter ing procesgeneratesimilar plots asthe
onewith the scalingprocedureinvoked. Sudh a similarity

in behaior might be basedupon the e ective algorithms
usedto simulatecertain impairments,andin this particular
case,it is dueto the blurring e ect proceduregcompara-
ble outcomesin the form of plotted graphsreveal similar

distortions being generated).In tems of the lag section,
Fig. 4d, the oscillating plot line re ects the natureof the
salt-and-peppeimage distortion { cleaty visible random-
ness.Analysis of the behaior of the plotted graphsmight
deliver multiple parametersin the form of deliveredinfor-

mationand overall characteistics, crucial for identi cation

of the image distortion introduced;it enablesthe usersof

thedesignedool to classifytheimpairmentby meansof the
gure obsewed.

5. Conclusions

Insightstowardsthe following stages: design,implementa-
tion, deploymentand teging of the CAll metic revealed
its e ectivenessandreliability asan objective quality mea-
sure. The depictedmedanicsperform accordingy to the
HVS requirementspresentingperceptie quality aspectsn
parallelwith responsienessandmultiple utilization aspects
the CAll is capableof. To mentiona few applications,it
canbe utilized asa network probe,asa systemperformance
bendmarkingroutine and, mog importantly, it might as-
sesspicture parametersconcening the luminancesignal
channel.The plotted outcomeddeliver a rich setof indica-
tors helpful in recognizingimage distortion andidentifying
the signi cant deteforations. Therebre,asfar asthe over
all view of thetopic of QoSandQoEis concened,the gen-
uine CAll designedevealsits comprehensigandversatile
performancewithin stereoscopi@DTV contentdistribution
systems.
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