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Abstract

Viola-Jones algorithm, a very effective real-time object detection method, uses Haar-like features to constitute weak
classifiers. A Haar-like feature is made up of at least two rectangles each of which corresponds to either positive or
negative areas and the feature value is computed by subtracting the sum of pixel values in the negative area from that of
pixel values in the positive area. Compared to the conventional Haar-like feature which is made up of more than one
rectangle, in this paper, we present a couple of new rectangular features whose feature values are computed either by the
sum or by the variance of pixel values in a rectangle. By the use of these rectangular features in combination with the
conventional Haar-like features, we can select additional features which have been excluded in the conventional
Viola—Jones algorithm where every features are the combination of contiguous bright and dark areas of an object. In doing
so, we can enhance the performance of object detection without any computational overhead.
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Table 2. Comparison the results of face detection.
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Table 3. The result of 10 cascade training using existing
Haar-like features.

False positive ratio(%)
# of Haar — —
# of cascade war =7 Training Validation
e e data data
1 4 0.1369 0.2447
2 4 0.2484 0.4569
3 4 0.1377 0.2630
4 4 0.2442 0.5708
5 4 0.4911 04772
6 4 0.3911 0.2043
7 4 0.0666 0.0698
8 4 0.0545 0.1074
9 4 0.0333 0.1113
10 4 0.3841 0.6316
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Table 4. The result of video test about the experiment of
using existing Haar-like features.
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