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(Multi-face Detection from Complex Background Using Hierarchical
Attention Operators)
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Abstract

An efficient multi face detection technique is proposed based on hierarchical context-free attention operators in which multiple
faces are efficiently detected from a noisy and complex background. A noise-tolerant generalized symmetry transform (NTSGT)
is applied hierarchically, as a context free attention operator, to the input pyramidal image for the high speed global location
of the regions of face candidates (ROFCs) with a single mask. For the face verification, local NTGST is applied within each
ROFC to confirm the existence of the detailed facial features. First, by globally applying NTGST which introduces the average
pyramid method and focusing to the input image with complex background, ROFCs with recognizable resolution are detected
robustly. Morphological operations are applied only to the each detected ROFCs to emphasize the facial features like eyes and
lips. Then, eyes are detected by locally appling NTGST to the ROFCs and only faces are detected by verifying the existence
of the geometrical features of the faces relatively to the location of eyes. The experimental results show that the proposed
method can efficiently detect multiple faces from a noisy or complex background with 93.5% detection rate.
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Fig. 2. Detection of ROFC's:

(@) Original image,

(b)

pyramidal images, and (¢) symmetry map of the
NTGST at the upper layer(16 times enlarged),
(d) the detected ROFCs, and (e) reduction of
the number of ROFCs using the symmetry

polarity.
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Fig. 3. Face verification: (@) ROFC, (b) morphological
erosion, (c) contrast enhancement, (a) the
symmetry map of the NTGST, (e) the detected
eves, and (f) a detected lip.
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Fig. 5. Comparison on face detection: (a) GST-based
method, (b) NTGST-based method, (c) symmetry
map of (a), and (d) symmetry map of (b).
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Table 1. The results of face detection for PDP and
CMU face databases.
B .
94 = | 2z % ;_'?;; ey
PDP 30 % 01 95.7%
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Table 2. Comparison of the GST-based and the
proposed NTGST-based face detections from
complex backgrounded images.
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GST-based 80 248 226 91.1%
Proposed 80 248 232 935%
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