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Motivation
ÅStereoscopic image growing popularity

ÅStill inadequate or time consuming 3D film 
production pipeline

Å2D image quality metrics are not sufficient to 
evaluate reliably stereoscopic images

ÅIdentifying human oriented perception quality factors may 
considerably improve image quality and boost film production 
process
ÅPerception oriented quality factors may support elaboration of better 

non-reference quality metrics



Factors affecting stereo image perception
ÅHardware and technology inherent 

parameters

ÅCameras and rigs settings

ÅCharacteristics of the film content 
presented within the image and their 
motion 



Hardware and technology inherent parameters
Discrepancies between left and right eye 
images: 
Åasymmetry in geometry

Åasymmetry in luminance

Åasymmetry in color

Åasymmetry in focus

Åasymmetry in disparity



Hardware and technology inherent parameters
ÅLeft and right eye separation (crosstalk, ghosts)

ÅScreen size with its borders falling into field of view

ÅAccommodation and convergence conflict



Discordance between human visual system 
and cameras settings
Camera operator dependent parameters

Åhorizontal base (inter ocular distance)

Ådistance to the screen (main object) and resulting convergence 
(eyes fixation point)

Ådepth of field (accommodation)

While natural scene observation 

gaze dynamically changes fixation 

point



Discordance between human visual system and 
cameras settings

Base and convergence result in physiological parallax (perceived 
scene depth) ςexperiments with extensive base causing greater 
immersion become a source of many destructive settings (cross-eye 
or divergent squint)



Presented content characteristics

ÅObject contrast with background

ÅObjects relative movement (motion parallax)

ÅAbsolute object transformation speed



Visual comfort testing methods

Subjective measurements methods were based on single stimulus 
asymmetries assessment:

ÅColor ςverified by systematical noise injection

ÅGeometry ςcompared by asymmetrical optical geometry analysis

ÅLuminance ςsubjective studies (low correlation between 2d metrics 
(e.g. PSNR) and subjective measures)

ÅCross-talk ςincreases with growing contrast and binocular parallax 



Visual comfort testing methods

Objective testing methods reveal information about level of visual and 
cognitive fatigue with optometric and brain measurement devices:

ÅAccommodation - convergence function - gaze tracking is correlated 
with disparity

ÅPupil size ςinvestigation of visual 

response to real world 

ÅBlinking rate ςvisual fatigue

ÅBrain activity ςfMRI and EEG help 

estimate cognitive fatigue



Work stand for perception based 3D image visual 
fatigue evaluation

Work stand assumptions:

ÅGaze tracking for perceived parallax evaluation

ÅBlinking rate for visual fatigue of moving objects estimation

ÅPupil diameter for depth of field evaluation (only within consistent 
illuminated scenes)

ÅSubjective controller generated characteristic features as an element 
of overall scene impressions collection



Work stand for perception based 3D image 
visual fatigue evaluation

ÅGaze point controlled with The EyeTriberetrieved data

ÅBlinking rate and pupil diameter controlled with external camera


