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ABSTRACT

Rotated face detection is required in many applications but still remains as a challenging task, due to the large
variations of face appearances. In this paper, a polar coordinate transform that is not affected by rotation is proposed. In
addition, a method for effectively detecting rotated faces using the transformed image has been proposed. The proposed
polar coordinate transform maintains spatial information between facial components such as eyes, mouth, etc., since the
positions of facial components are always maintained regardless of rotation angle, thereby eliminating rotation effects.
Polar coordinate transformed images are trained using AdaBoost, which is used for frontal face detection, and rotated
faces are detected. We validate the detected faces using LBP that trained the non-face images. Experiments on 3600 face
images obtained by rotating images in the BiolD database show a rotating face detection rate of 96.17%. Furthermore, we
accurately detected rotated faces in images with a background containing multiple rotated faces.
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(a) Rotated face by 900 and polar coordinate transform
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(b) Rotated face by 1800 and polar coordinate transform
Fig. 2 Rotated faces and polar coordinate transform
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Fig. 3 Polar coordinate transform and detection result
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Table. 1 Experiment result

Haar-like feature LBP feature
angle detection detection detection detection
number rate number rate
20 3519 97.75% 2620 72.78%
15 3518 97.72% 2603 72.31%
10 3462 96.17% 2488 69.11%
5 2699 74.97% 1683 46.75%

Fig. 5 Detection examples
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Table. 2 Detection rate by angle

rotation angle detection number detection rate

30 29/30 96.67 %
60 28/30 93.33 %
90 29/30 96.67 %
120 29/30 96.67 %
150 29/30 96.67 %
180 30/30 100.0 %
210 30/30 100.0 %
240 30/30 100.0 %
270 27/30 90.0 %
300 28/30 93.33 %

average detection rate 96.33 %

3 i
7425091 199511114 1410202

Fig. 6 Rotated face detection results
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