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[Abstract]

In this paper, we propose one stage multi-scale face detector based Fully Convolution Network using
anchor free method. Recently almost all state-of-the-art face detectors which predict location of faces
using anchor-based methods rely on pre-defined anchor boxes. However this face detectors need to
hyper-parameters and additional computation in training. The key idea of the proposed method is to
eliminate hyper-parameters and additional computation using anchor free method. To do this, we apply
two ideas. First, by eliminating the pre-defined set of anchor boxes, we avoid the additional
computation and hyper-parameters related to anchor boxes. Second, our detector predicts location of
faces using multi-feature maps to reduce foreground/background imbalance issue. Through Quantitative
evaluation, the performance of the proposed method is evaluated and analyzed. Experimental results on

the FDDB dataset demonstrate the effective of our proposed method.

» Key words: Face detection, Anchor free method, Multi-scale detection, Deep learning,
Feature pyramid learning
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I. Introduction
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Fig. 1.

(a) Anchor based method (b) Anchor free
method. red is ground truth, green is pre—defined
anchor, arrow is offset.
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II. Preliminaries

1. Related work

1.1 Multi-scale feature learning
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Fig. 2. Four paradigms for multi-scale feature learning. (a) Image pyramid (b) Prediction pyramid
(c)Integrated features (d)Feature pyramid
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1.3 Anchor free method
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1.4 Fully convolutional network
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III. The Proposed Scheme
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3. Network output
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IV. Experimental Results
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2. Experiment
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Table 2. DiscROC Curves score on FDDB for 1000
False Positives

Method Disc ROC curves score
[25] 0.980
[22] 0.966
[24] 0.950
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Ours 0.944

Table 3. ContROC Curves score on FDDB for 1000
False Positives

Method Cont ROC curves score
23] 0.732
[24] 0.721
[41] 0.724
(not shca)lrjgsweight) 0.717
Ours 0.723

V. Conclusions
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