
FACE TRACKING AND POSE ESTIMATION WITH AUTOMATIC 3D MODEL CONSTRUCTION

ABSTRACT

The model is formed by a set of 3D tri-dimensional points of the face. These points 
are automatically selected in the first image obtained from the cameras.
The face is located using Viola&Jones method, and points in the face that present 
adequate characteristics for tracking are found with Harris detector. Up to 30 points 
are used. The image patches around the 2D projections of these points on each 
camera are tracked on each frame, using the Simultaneous Modelling and Tracking 
(SMAT) algorithm. This algorithm builds a model of the changes of the appearance or 
texture around each point. The 3D pose is obtained from the 2D points using POSIT, 
redundantly for both cameras to improve robustness.

Tracking may fail for some points on each frame. RANSAC is used to discard 
erroneous points from the estimation of the pose. After a set of correctly tracked 
points (inliers) is obtained, the position of the outlier points is reset accordingly to 
the estimated pose. Points become occluded as the head turns and cannot be 
tracked. The system is able to robustly estimate the pose of the face in presence of 
turns of up to ±90o.

It uses a novel technique that completes the model as the face rotates and employs 
the method of bundle Adjustment to adjust the model. The system is able to track a 
driver’s face robustly in real conditions. Experimental results and an analysis of the 
performance are ready to be presented.

ADVANTAGES AND INNOVATIONS

For the first time, this system of computer vision is able of recognizing the orientation 
of the human face, with no need of previous identification of the person or offline 
training. This system is innovative in the way of joining the three algorithms that uses 
for its fun- ctioning: SMAT, RANSAC and POSIT. To the best of our knowledge they had 
never been used before in that way.

This method works in real time (30 images per second) and it takes 33 milliseconds to 
execute the algorithms. It is a very robust system that keeps on working even in situa- 
tions for which the model has not been designed (sudden turns of face, strong 
shadows, etc.). The system works with increased estimation error but tracking of the 
face is not lost.
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