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ABSTRACT 

 

Fitting parameterized deformable models of objects to images has been an important research area in 

computer vision and machine learning for decades, since it has numerous applications in object 

recognition, motion tracking, human-computer interaction, etc. In this project, we studied a new approach 

of matching the model of face to a facial image that utilizes Supervised Descent Method (SDM) as an 

optimization algorithm for minimizing an objective function of this fitting problem. It was shown in [1] 

that SDM together with Scale-Invariant Feature Transform (SIFT) feature descriptor applied to the 

problem of face alignment achieve state-of-the-art performance. In this project, we show that the same 

results can be achieved with Histogram of Oriented Gradients (HOG) features. 
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1 GENERAL 

 

The main goals of the study was implementation of facial alignment algorithm as described in [1] and 

substituting SIFT features with another feature descriptor that show compatible accuracy. 

We conducted numerous experiments to reveal which feature descriptor suites best to the problem. 

HOG, LBP, combination and high dimensional variations of them, other different implementation of 

SIFT features were used in experiments. 

 

 
FIGURE 1 FACIAL DEFORMABLE MODEL AND FITTING EXAMPLES 

 

Overall, we had 11 feature descriptors to examine. We used two datasets of images of faces "in the 

wild" in our experiments: LFPW and HELEN. Both datasets contain images downloaded from the web 

that capture large variations of lighting conditions, pose and facial expression. Experiments showed that 

performance of LBP features and its variations are unsatisfactory when applied to facial alignment 

problem. However, HOG feature showed almost the same results as SIFT features. 

 

2 CONCLUSION 

 

In this study, we had a deep insight into the SDM algorithm and implemented it on MATLAB, including 

training, testing and fitting tools. We proved that there exist another feature descriptors that are capable of 
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showing the same performance as the one that were used in the original paper [1]. Particularly, we tried to 

outperform proprietary implementation of the SIFT features, or show at least the same results. Conducted 

experiments revealed that the HOG features with the certain parameters are able to compete with 

sophisticated SIFT features. This result is remarkable, since it gives opportunity to developers to take 

advantage of the fast, efficient and accurate face alignment algorithm, without worrying about copyright 

issues. Recall that SIFT algorithm is patented and using it for non-academic purposes must be agreed with 

the authors (D. Lowe). 
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