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Face detection task includes automatically searching in an input image and deciding 

whether or not there are faces, if the answer is YES, giving the size and location of each faces 
further. Provided with an enormous face dataset collected, aiming at finding more statistical 
results, we revisit the most popular Boosting Cascade method proposed by Viola and Jones. 
Under new conditions, both detection accuracy and speed need be improved. Seres of methods 
are proposed to solve the problem. In detail, these solutions are described as follow. 

Firstly, aiming at promoting the classification performance of the face detector, we 
introduce enormous face training set into the learning process of cascaded face detector. To 
solving the difficulty of very high time cost of training, we proposed a novel training method 
named Matrix-Structural Learning (MSL) as an extension to Viola and Jones’ cascade learning 
method for object detection. Briefly speaking, unlike Viola and Jones’ method that learn 
linearly by bootstrapping only negative samples, the proposed MSL method bootstraps both 
positive and negative samples in a matrix-like structure. Moreover, an accumulative way is 
further presented to improve the training efficiency of MSL by inheriting features learned 
previously and training sample set bootstrapped previously during training procedure.  

Secondly, we describe a novel fast and accurate face detection method. The whole 
detection procedure is partitioned into two phases. Firstly, a fast pre-classifier with high 
detection rate is run to reject a large number of simple non-faces. Then a more complex 
classifier with high detection rate such as the one learned from MSL is run to reject more 
complex non-faces. The novel techniques include the training and the running of pre- classifier. 
In the pre-classifier, firstly, a novel type of feature called the binary feature is proposed. The 
binary features modified Haar features to keep only the ordinal relationship rather than the 
absolute difference between the accumulated intensities. Further, several neighboring binary 
Haar features are assembled to capture their co-occurrence similar to the coding of local binary 
pattern (LBP). The assembled binary feature is called a Locally Assembled Binary (LAB) 
feature which is used to train the pre-classifier. Secondly, an efficient detection method called 
feature-centric method is adopted to build an efficient pre-classifier. Different from the 
feature-centric method, we further cascade the classifier learned by feature-centric method to 
improve the computation efficiency. 

Finally, based on the ready-made Boosting cascade, we study how to build series of faster 
cascades with different computational cost for practical use. The new cascade is allowed to lose 
some detection rate. We propose to search the latent cascaded classifiers for the one with 
minimal computation cost. To unload the computation burden, the search algorithm is run 
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sequentially forward. The search starts from the cascaded classifier with true positive rate 1. In 
each round of run, the best cascaded classifier is found out from all latent cascaded classifiers 
which are built with the same true positive rate a little smaller than the true positive rate of the 
selected cascaded classifier of the last round. The search algorithm is ended when target true 
positive rate is attained. Our contributions include three aspects. Firstly, a search-based method 
is proposed to build cascaded classifier. Secondly, we consider all possible cascaded classifier 
in the search-based method. Finally, different computational costs of different type of features 
in the cascaded classifier are considered in the evaluation of the computational costs of the 
cascaded classifiers. 

To investigate the proposed method, experiments are committed on both frontal face 
detection and multi-view face detection. The experimental results on several public standard 
face test sets show that the classification accuracy of the proposed methods are comparable or 
better than the methods reported by others as to our knowledge. At the same time, the face 
detection system based on the proposed method has a nearly real-time detection speed on 
multi-view face detection. 
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