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Motivation

A Eyegaze is interesting and important foexpogsision




Our Goal

Automatically capturee8P gazehead poseandfacial
expression deformatieimg a single web camera.




Applications

Marketing and Consumer Study Assist the disabled



Our System

A Automaticealtimand low cost
A Work with arbitrary users
A No markers & depth cameras




RelatedNork: Facial Capture

A Facial performance capture technigues
I Marker based method
I Structured light based method
I Multiview camera based method
I RGBD camera based method
I RGB camera based method



Related Work: Facial Capture

Faciaperformanampturaising a single RGBD camera
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[Li et al. 2015] [Hsieh et al. 2015]



Related Work: Facial Capture

Faciaperformana@apturaising a single RGB camera

[Garrido et al. 2013 [Shi etal. 2014]



Related Work: Facial Capture

A Facial performance capture technigues
I Marker based
I Structured light based
I Multiview camera based
I RGBD camera based
I RGB camera based

A Existing facial capture system lacks 3D eye gaze



Related Work: Facial Capture

A Facial performance capture technigues

Marker based
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I Structured light based
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Multiview camera based

I RGBD camera based
I RGB camera based

A Existing facial capture system lacks 3D eye gaze

A Our system captures the coordinated mov&mesyeof
gazehead poseandfacial expressidaformation
simultaneously



RelatedNork: Gaze Tracking

A Active IR based eye gaze tracking

A Image based eye gaze tracking
I Template image matching based method
I Appearance based method



RelatedNork: Gaze Tracking

A ActivdRbased eye gaze tracking

Commercial trackefTobiiTechnology 2016 Commercial trackei.cTechnology 2016

- Intrusive
- not flexible enough



Related Work: Gaze Tracking

A Image based eye gaze tracking
I Template image matching based method ([Betie2005])

I Appearance based method ([Sugano et al. 2014}[Zhang €
al.2015])

[Chau and Betke 2005 [Zhang et al. 2015

- lack of robustness



Eye GazérackingChallengg

A Complex eyeball movemdistionsaccadand
smooth pursuit




Eye Gaze Tracking Challeihge

A Complex eyeball movemdistionsaccadand
smooth pursuit

A Frequent occlusion by eyelids




Our Solution

A Key components
I Eye gaze representation
I Hybrid model: pthaled classificattomodebased tracking
I Failure detection & handling



Our Solution

A Complemeatrealtim&D facial performance capture
system witrobust and effici@nt eye gaze tracker




Representation

A Eye gaze state
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Representation

A Eye gaze state
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Our Pipeline
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2D Feature Detection & 3D Facial
Reconstruction




Our Pipeline

Automatic Eyeball

Input video frame Calibration

2D Facial Feature \ : Iris and Pupil
Tracking and 3D | Classification and Pupi
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Pixetbased Iris and Pupil Classificatiol

A Use randomized forBsejma2001] to train the iris and
pupll pixel classifier

RF Training

W300 images [Huang et al.2007]

RF Testing
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