
Face Alignment Through 
2.5D Active Appearance Models

Pedro Martins ♦ Rui Caseiro ♦ Jorge Batista
Institute of Systems and Robotics

Department of Electrical and Computer Engineering, University of Coimbra, Portugal 

2.5D Parametric Models

• 3D face models from single view through 2.5D Active Appeance Models. 

• The 2.5D AAM combine a 3D Point Distribution Model (PDM) and 2D appearance whose control points are defined by full perspective projections of the PDM.

• Two fitting algorithms - Simultaneous Forwards Additive (SFA) and Normalization Forwards Additive (NFA) - and their computationally efficient approximations are 
proposed, based on the Lucas and Kanade framework. Expanded solutions for the SFA and NFA are also proposed taking into account head self occusions. 
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p – shape parameters
q – pose parameters
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Head Pose Estimation
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Shape Pose

The initial 6DOF combines: 
face detection (Adaboost) 

+ 
(POSIT) Pose from Orthography 

and Scaling with Iterations

using s0 as a rigid model. 

α,β are barycentric coordinates

(scalars) (scalars)

Analysing pose updates∆q (ESFA Algorithm)

(Sparse Matrices)


