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Abstract— While deep learning based methods for generic
object detection have improved rapidly in the last two years,
most approaches to face detection are still based on the R-CNN
framework [11], leading to limited accuracy and processing
speed. In this paper, we investigate applying the Faster RCNN [26], which has recently demonstrated impressive results
on various object detection benchmarks, to face detection. By
training a Faster R-CNN model on the large scale WIDER
face dataset [34], we report state-of-the-art results on the
WIDER test set as well as two other widely used face detection
benchmarks, FDDB and the recently released IJB-A.

Faster R-CNN on three popular face detection benchmarks,
the widely used Face Detection Dataset and Benchmark
(FDDB) [14], the more recent IJB-A benchmark [15], and
the WIDER face dataset [34]. We also compare different
generations of region-based CNN object detection models,
and compare to a variety of other recent high-performing
detectors.
Our code and pre-trained face detection models can be
found at https://github.com/playerkk/face-py-faster-rcnn.

I. I NTRODUCTION

II. R ELATED W ORK

Deep convolutional neural networks (CNNs) have dominated many tasks in computer vision. For object detection,
region-based CNN detection methods are now the main
paradigm. It is such a rapidly developing area that three
generations of region-based CNN detection models, from the
R-CNN [11], to the Fast R-CNN [10], and finally the Faster
R-CNN [26], have been proposed in the last few years, with
increasingly better accuracy and faster processing speed.
Although generic object detection methods have seen large
advances in the last two years, the methodology of face detection has lagged behind somewhat. Most of the approaches
are still based on the R-CNN framework, leading to limited
accuracy and processing speed, reflected in the results on the
de facto FDDB [14] benchmark. In this paper, we investigate
how to apply state-of-the art object detection methods to
face detection and motivate more advanced methods for the
future.
Unlike generic object detection, there has been no largescale face detection dataset that allowed training a very deep
CNN until the recent release of the WIDER dataset [34].
The first contribution of this paper is to evaluate the stateof-the-art Faster R-CNN on this large database of faces. In
addition, it is natural to ask if we could get an off-the-shelf
face detector to perform well when it is trained on one data
set and tested on another. Our paper answers this question
by training on WIDER and testing on FDDB.
The Faster R-CNN [26], as the latest generation of regionbased generic object detection methods, demonstrates impressive results on various object detection benchmarks. It
is also the foundational framework for the winning entry
of the COCO detection challenge 2015.1 In this paper, we
demonstrate state-of-the-art face detection results using the

In this section, we briefly introduce previous work on face
detection. Considering the remarkable performance of deep
learning methods for face detection, we simply categorize
previous work as non-neural based and neural based methods.
Non-Neural Based Methods. Since the well-known work
of Viola and Jones [32], real-time face detection in unconstrained environments has been an active topic of study in
computer vision. The success of the Viola-Jones detector [32]
stems from two factors: fast evaluation of the Haar features
and the cascaded structure which allows early pruning of
false positives. In recent work, Chen et al. [3] demonstrate
better face detection performance with a joint cascade for
face detection and alignment, where shape-index features are
used.
A lot of other hand-designed features, including SURF [2],
LBP [1], and HOG [5], have also been applied to face
detection, achieving remarkable progress in the last two
decades. One of the significant advances was in using HOG
features with the Deformable Parts Model (DPM) [8], in
which the face was represented as a single root and a set
of deformable (semantic) parts (e.g., eyes, mouth, etc.). A
tree-structured deformable model is presented in [37], which
jointly addresses face detection and alignment. In [9], it
is shown that partial face occlusions can be dealt with
using a hierarchical deformable model. Mathias et al. [21]
demonstrate top face detection performance with a vanilla
DPM and rigid templates.
In addition to the feature plus model paradigm, Shen et
al. [28] utilize image retrieval techniques for face detection
and alignment. In [18], an efficient exemplar-based face
detection method is proposed, where exemplars are discriminatively trained as weak learners in a boosting framework.
Neural Based Methods. There has been a long history
of training neural networks for face detection. In [31], two

1 http://mscoco.org/dataset/#detections-leaderboard
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