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Automated 3D Facial Landmarking  



 
New insights in developmental biology indicate a deep, 
embryological intimacy between morphogenesis (shape 
generation) of certain regions of the brain and the face 

 

Background 



Automated Craniofacial Landmarking  

How Can We Measure This? 

 

Automatic extraction of key image features with a view to a robust 
and reliable quantitative analysis of the key information/data within 

the scene – computer vision 
 



3D Craniofacial Landmarks 
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Collaboration: Core Team 



Behavior Analysis and the Human Face 

• Enhancement of human-machine interaction 
• E-learning 
• Social interaction studies 
• Car-safety applications 
• Personality traits, psychological states, early 

developmental disorders 



Why 3D? 

Growing availability of 3D 
 

The human face is a deformable 3D 
object 

 

Quantitative comparisons between 
2D and 3D data 
 
 

 



   

 
 

3D Image Acquisition (Laser & Stereo) 



Anatomically meaningful  
 

Typically too sparse to describe the 
surface 
 

Manual localization 
 

Automatic localization 

High Precision Landmarking 



Accept we will not find all landmarks 
 

Use statistical inference to complete missing landmarks 
 

Our Approach 
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Incremental Inclusion of Landmarks 



Significant research, technical (engineering) and clinical 
challenges remain. 

 

Testing & validation across diverse data sets. 
 

Require multi disciplinary research & development teams. 
 

Require cross discipline training. 
 

Not enough expertise nationally – require broader 
international effort. 

 
Key role of DOCTRID fellows in bridging these gaps 

Challenges 



 
Face3D Consortium (www.face3d.ac.uk) 

The University of Glasgow  
Royal College of Surgeons in Ireland  
Dublin City University  
Institute of Technology, Tralee  
University of Limerick 

 
Wellcome Trust (grant 086901/Z/08/Z)  
 
 Marie Curie IEF programme (grant 299605, SP-MORPH) 
 
Video Demos: www.youtube.com/user/PaulFWhelan 
 

www.cipa.dcu.ie                                         paul.whelan@dcu.ie 

Acknowledgments 

http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.face3d.ac.uk/
http://www.youtube.com/user/PaulFWhelan
http://www.youtube.com/user/PaulFWhelan
http://www.youtube.com/user/PaulFWhelan
http://www.youtube.com/user/PaulFWhelan
http://www.youtube.com/user/PaulFWhelan


• F.M. Sukno, J.L. Waddington and Paul F. Whelan. "Asymmetry Patterns Shape Contexts to Describe of the 3D 
Geometry of Craniofacial Landmarks", LNCS - CCIS: Communications in Computer and Information Science, 
Springer-Verlag (In-Press) 

• F.M. Sukno, J.L. Waddington and Paul F. Whelan, "Compensating inaccurate annotations to train 3D facial landmark 
localization models", FG Workshop on 3D Face Biometrics, 10'th IEEE International Conference on Automatic Face 
and Gesture Recognition, Shanghai, China - April 22-25, 2013  

• F.M. Sukno, J.L. Waddington and P.F. Whelan. Rotationally Invariant 3D Shape Contexts Using Asymmetry Patterns. 
– Best Paper Award - In Proc. 8th International Conference on Computer Graphics Theory and Applications, 
Barcelona, Spain, pp 7-17, 2013. 
 

• F.M. Sukno, J.L. Waddington and P.F. Whelan. “Comparing 3D Descriptors for Local Search of Craniofacial 
Landmarks”. In Proc. Int. Symp. on Vision Computing, Rethymnon, Crete, Greece. Lecture Notes in Computer 
Science vol. 7432, pp 92-103, 2012. 

• F.M. Sukno, J.L. Waddington and P.F. Whelan. “3D Facial Landmark Localization Using Combinatorial Search and 
Shape Regression”. In Proc. ECCV Workshop on Non-Rigid Shape Analysis and Deformable Image Alignment, 
Firenze, Italy. Lecture Notes in Computer Science vol. 7583, pp 32-41, 2012. 
 

• F.M. Sukno, T.A. Choudhury, J.L. Waddington and P.F. Whelan. “A quantitative assessment of 3D facial key point 
localization fitting 2D shape models to curvature information”. In Proc. Irish Machine Vision and Image Processing 
Conference, Dublin, Ireland, pp 28-33, 2011. 

 
 

 


	Automated 3D Facial Landmarking 
	Background
	How Can We Measure This?
	3D Craniofacial Landmarks
	Collaboration: Core Team
	Behavior Analysis and the Human Face
	Why 3D?
	3D Image Acquisition (Laser & Stereo)
	High Precision Landmarking
	Our Approach
	Incremental Inclusion of Landmarks
	Challenges
	Acknowledgments
	Slide Number 14

