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1 INTRODUCTION

AUTOMATED face analysis has received special attention
from the Computer Vision and Pattern Recognition

communities. Research progress often gives the impression
that problems such as face recognition and face detection
are solved, at least for some scenarios. Several aspects of face
analysis remain open problems, including the implementa-
tion of large scale face recognition/detection methods for
in the wild images, emotion recognition, micro-expression
analysis, and others. The community keeps making rapid
progress on these topics, with continual improvement of
current methods and creation of new ones that push the
state-of-the-art. Applications are countless, including secu-
rity and video surveillance, human computer/robot interac-
tion, communication, entertainment, and commerce, while
having an important social impact in assistive technologies
for education and health.

The importance of face analysis, together with the vast
amount of work on the subject and the latest developments in
the field, motivated us to organize a special section on this
theme. The scope of the compilation comprises all aspects of
face analysis from a computer vision perspective. Including,
but not limited to: recognition, detection, alignment, recon-
struction of faces, pose estimation of faces, gaze analysis, age,
emotion, gender, and facial attributes estimation, and appli-
cations among others. The special section grew out of a tech-
nical meeting of the BMVA in October 2015, from which this
SI derived its name, and a workshop on face analysis collo-
cated with CVPR2016.1 In addition, the section was related to

two academic challenges [1]. The first one on apparent
age estimation, where two rounds were organized in events
collocated with ICCV2015 [2] and CVPR2016 [3]. A second
associated challenge on accessories, smile, and gender classi-
fication was also collocated with CVPR2016 [3]. Participants
of such events were encouraged to submit articles to the
special section. However, the call for papers was open to the
public. In the next section we briefly summarize the contri-
butions of the articles included in the section, after which we
present a discussion on the identified trends and research
opportunities on visual facial analysis.

2 THE COMPUTATIONAL FACE SECTION

This special section is formed by 13 articles of outstanding
quality that together comprise a snapshot of the state of the
art on the analysis of faces from visual information. Table 1
summarizes the main characteristics of the accepted papers.

The contributions focused on a diverse set of topics, tech-
niques, and applications. Estimation of facial markers (e.g.,
facial landmarks, action units) was the most approached
task in papers within the special issue [4], [5], [6], [7]. In fact,
most papers in the issue used facial landmarks in one way
or another as part of their methodology. This evidences the
relevance of this task for the community. Liu et al. proposed
an heterogeneous two stream deep neural net to process
appearance/spatial and temporal information indepen-
dently at the beginning and combining the model at a late
stage [4]. A similar methodology was adopted by Wang
et al. who combined a super resolution CNN and a recur-
rent neural net to iteratively refine landmarks in a cascade
regression approach [6]. A novel deep architecture was pro-
posed by Li et al. in which attention maps and cropping
layers were included in a CNN for better detection of facial
action units [7]. In contrast to previous work, Wang et al.
described an iterative methodology based on deformable
parts models for person-specific landmark detection. Their
approach uses no learned features yet obtains outstanding
performance [5].

Another problem well represented in the papers in this
special section is that of facial attribute estimation [8], [9],
[10]. Facial attributes include age, gender, and ethnicity.
They are helpful for numerous applications (e.g., security,
human-computer-interaction, and advertising). For this rea-
son, estimation of facial attributes is another active research
topic in the computer vision and pattern recognition commu-
nities. Han et al. introduces a multi-task, deep learning
architecture for the simultaneous estimation of multiple facial
attributes (including gender, ethnicity, age) [8]. The deep

1. http://chalearnlap.cvc.uab.es/workshop/10/description/
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TABLE 1
Overview of Articles in the Special Section on the Computational Face

Ref. Task / Model Features Model Dataset

[4] Facial land-
mark detection
in videos

Spatial/appearance and temporal
features are learned form face
videos via a two stream deep
learning model.

Two stream deep neural network. A convo-
lutional neural network is used to process
spatial/appearance information, whereas
an autoencoder process the temporal
information.

300-VW and Talking
Face

[5] Facial land-
mark detection
in videos

Facial landmarks, SIFT/HOG fea-
tures

A part deformable model is obtained via
multivariate Gaussians and SVMs from each
person. Then a generic landmark detection
method is applied (Gauss-Newton DPM).
Both steps are iterated trying to improve the
initial landmark detection.

300 VW, FTOVM
(Own), Cats (Own)

[6] Facial land-
mark detection

Features are learned with a convo-
lutional neural network (super
resolution CNN, SRCNN) from
patches associated to landmarks..

SRCNN, for feature extraction coupled with
a recurrent neural network with a gate
recurrent unit, the latter used for iteratively
refining landmarks in cascade regression

300 VW and Talking
Face, HELEN, LFPW

[7] Facial action
unit detection

Facial landmarks, features learned
with convolutional neural net-
works (EAC-Net)

An enhancing and cropping network
(EAC-Net): a fine-tuned CNN with enhanc-
ing and cropping layers. Enhancing layers
are formed by attention maps obtained my
facial landmark information. Cropping
layers crop potentially relevant image
regions for AUC detection.

DISFA, BP4D

[8] Facial attribute
estimation
(age, gender,
ethnicity, etc.)

Features are learned with a multi
task convolutional neural network
from face images

Multitask deep neural network. The initial
layers are shared across tasks, there are
specialized layers for each facial attribute.

MORP-II, CelebA,
LFWA, LAPAage2015,
and LFW+ (Own)

[9] Apparent age
estimation

Features are learned with a convo-
lutional neural network. In addi-
tion, a group coding, which can be
considered as a meta-feature is
obtained

Convolutional neural networks, group
coding for age labels, stacking model.

MORPH-II, CACD,
ChaLearnLaP Apparent
age estimation data set

[10] kinship verifi-
cation and fam-
ily classification

Features are learned with a convo-
lutional neural networks

Semi-supervised clustering algorithm for
generating the dataset, and pretrained CNN
fine tuned with the FIW dataset for the
recognition tasks.

FIW (own)

[11] 3D facial shape
reconstruction

Facial landmarks A model of facial shape combining identity
and expression with an in-the-wild texture
model for a 3D morphable model.

KF-ITW (own)

[12] Head pose
estimation &
tracking

RGB-D video, facial landmarks An hybrid model comprising a 3D morph-
able facial model automatically adapted
online from a collection of samples and an
online reconstruction 3D head model based
on a variant of KinectFusion

BIWI, UBImpressed

[13] Facial expres-
sion synthesis
and Facial age
progression

Facial landmarks, pixels Robust joint and individual variance
explained (RJIVE). RJIVE is used to discover
the joint. and individual components of vari-
ation. These are used to reconstruct images.

Synthetic images,
MPIE, CK+, ITW (Own)

[14] Detection of
modes of
variation

Spherical light, shape, identity
coefficients, Facial (ear) landmarks

A general multilinear method for tensor
decomposition that does not require of
labels. Extensions of the method for
unconstrained data (sparsity and low-rank)
are described as well.

Synthetic 3D faces
(own), MultiPIE,
HELEN, Ears in the
wild (own)

[15] Gaze
redirection

Location and appearance features
derived from pixel intensities/
positions in eye regions. Eyes are
detected with standard face align-
ment methods.

Randomized decision trees (eye flow forests)
and deep neural networks are used to
predict gaze redirection angles, that are used
to synthesize images with redirected gaze.

Gaze redirection data
set (Own)

[16] Estimation and
tracking of
visual focus of
attention
(VFOA) and
gaze direction

Head position / orientation
(VICON), target location

A dynamic Bayesian model using as hidden
variables to gaze direction and VFOA

Vernissage dataset
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model shares initial layers common to all tasks and incor-
porates task-specific layers at the top of the model. Tan et al.
focuses on a single attribute: apparent age, and proposes
another novel model based on deep learning [9]. A distinctive
feature of their model is that it performs a grouping of ages
that is later used in a stacking procedure prior to making age
predictions. Robinson et al. address a related problem and
release the largest dataset to date for kinship relationships
analysis [10]. Through a semi-supervised methodology the
authors collected information from 1,001 families that include
10,000 different persons. Baseline performance for kinship
relation and family classification are reported aswell.

Another task vastly represented in the computational
face special issue is that of head pose estimation [11], [12],
[13], [14]. Booth et al. introduce a newmodel for facial shape
reconstruction in the wild [11]. They combine identity
and expression with an in-the-wild texture model that is
coupled with a 3D morphable model (3DMM). In addition,
they release a new data set for facial shape reconstruction in
the wild. A similar approach that combines a 3DMM adap-
ted online from samples and a 3D head model similar to
the one used for KinectFusion is proposed by Yu et al. [12].
The combination of models proves to be helpful for head
pose estimation and tracking when people is not directly in
front the camera. Related to pose estimation, two methodol-
ogies for modeling components of faces in image recon-
struction were included in this issue [13], [14]. Sagonas et al.
aim at accurately estimating the components of faces via an
improvement to the joint individual variance explained
(JIVE) approach [13]. The proposed method can be applied
to more than 2 data sets and is robust to certain types of
noise. The authors evaluate their method in facial expres-
sion synthesis and facial age progression. Similarly, Wang
et al. introduce an unsupervised multi-linear method for
tensor decomposition with the goal of detecting the modes
of variation in facial imagery [14]. It is quite interesting that
none of the previously described articles made direct use of
deep learning models or learned features.

Finally, two contributions on gaze analysis are included
in the special issue [15], [16]. Kononenko et al. propose a
novel methodology that combines deep neural networks
with randomized decision forests for redirecting gaze in
video conferencing systems [15]. Their approach infers the
degree of deviation in gaze. Synthetic corrected gaze
images then are stitched to the original ones from these
predictions. Similarly, Mass�e et al. introduce a dynamic
Bayesian model that estimates and tracks visual focus of
attention (VFOA) in video conferences. VFOA and gaze
direction are treated as hidden variables of the probabilis-
tic graphical model that takes as input position and orien-
tations of head.

3 DISCUSSION

The special issue is a compilation of cutting-edge research
on the visual analysis of facial information. In the following,
we draw some conclusions based on the papers in this
special issue.

Deep learning is consolidated as the representation learn-
ing methodology of choice in recognition tasks, in particular.
Most articles on facial markers and facial attribute estimation
adopted a deep learning methodology for feature learning.

A deep learningmodel also was usedmost often for recogni-
tion problems. However, it is notable that there are still tasks
that do not succumb to deep learning. Methods for head
pose estimation and gaze analysis bypass them. Lack of suffi-
ciently large databases may be a contributing factor. There
may be a research opportunity in the development of large
databases for head pose and gaze estimation and the design
of deepmodels to detect them.

We consider that the efficient generation of large scale
resources for alternative tasks is another promising research
direction. In this context, several articles in this special issue
contributed with new evaluation resources. Most notably, a
large scale dataset on kinship analysis and a couple of data-
sets for pose estimation and tracking.

All papers in this special section focused on in the wild
imagery. This suggests the community is focusing on realis-
tic scenarios, which will increase the impact of forthcoming
methodologies. Still, we think that there are several levels of
”wildness” when talking of data and scenarios, we think the
difficulty level is somewhere in the middle of what can be
expected, and in the forthcoming years extreme application
scenarios will emerge. An interesting question is whether
we will continue to see general purpose solutions or
whether the increased difficulty levels will drive scenario-
specific solutions.

Finally, in terms of approached tasks, most papers tar-
geted popular problems that now are quite relevant. Other
papers address novel tasks like synthesis of facial expres-
sions, age progression and gaze redirection. We think novel
tasks will emerge motivated by the overall progress in com-
puter vision, machine learning and pattern recognition.
This special issue presents the latest progress on the compu-
tational analysis of facial imagery.
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