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Abstract

In this paper, we study human age estimation in face im-
ages under significant expression changes. We will address
two issues: (1) Is age estimation affected by facial expres-
sion changes and how significant is the influence? (2) How
to develop a robust method to perform age estimation un-
dergoing various facial expression changes? This system-
atic study will not only discover the relation between age
estimation and expression changes, but also contribute a
robust solution to solve the problem of cross-expression age
estimation. This study is an important step towards devel-
oping a practical and robust age estimation system that al-
lows users to present their faces naturally (with various ex-
pressions) rather than constrained to the neutral expression
only. Two databases originally captured in the Psychology
community are introduced to Computer Vision, to quanti-
tatively demonstrate the influence of expression changes on
age estimation, and evaluate the proposed framework and
corresponding methods for cross-expression age estimation.

1. Introduction

Human age estimation (HAE) has recently become an
active research topic in Computer Vision [3, 11], because of
many potential applications in practice, such as business in-
telligence, security, and human-centered image understand-
ing. However, age estimation is still a very challenging
problem, and lots of issues have not been well addressed.
For instance, it is not clear yet about the relation between
age estimation and facial expression changes. Human sub-
jects can perform various expressions naturally and very of-
ten in daily lives. To develop a practical and robust age
estimation system, we need to study if age estimation is in-
fluenced by expression changes, how significant is the influ-
ence, and if a solution could be developed to solve the prob-
lem caused by facial expressions. Existing works on age
estimation, e.g., [19, 5, 10, 7, 24, 4], are mainly based on
neutral faces. The popular aging databases, e.g., FG-NET

Figure 1. An example face to show the influence of expression on
age estimation. A young, happy face (age = 27 years) can have an
estimated age of 72 based on one of the state-of-the-art methods.
The happy expression causing wrinkles in face regions can “fool”
the age estimator. A well-designed method in this paper can get
an age estimation of 22 years, close to the ground truth.

[2] and MORPH [12] contain mainly frontal-view, neutral
faces, although there are some various in illumination, pose,
and expression. To perform a systematic study on age esti-
mation under expression changes, we need to use databases
with clear ground truth labels of both age and expression.

In this paper, we will systematically study the problem
of age estimation under facial expression changes. The crit-
ical need to execute this study is shown in Figure 1. We will
also propose a robust solution to address the problem of age
estimation across expression changes. Our major contribu-
tions in this paper are described as follows.

1.1. Major Contributions

1. We show that age estimation is influenced by expres-
sion changes, based on a quantitative evaluation on
two databases newly introduced to Computer Vision;

2. We propose a new framework for age estimation across
expression changes. The concept of learning expres-
sion correlations is completely new to age estimation;

3. We explore appropriate methods to implement the
framework and demonstrate a good performance to-
wards cross-expression age estimation.
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The paper is organized as follows. In Section 2, we
present a new framework for age estimation across expres-
sion changes. Then we describe methods for learning ex-
pression correlations, discriminative mapping, and the ag-
ing function in Sections 3, 4, and 5, respectively. In Section
6, we introduce two databases that are used for our research.
Finally, we perform various experimental evaluations and
draw conclusions.

2. A New Framework

Figure 2. The proposed framework for age estimation under ex-
pression changes in face images. To be concise, only the happy
expression is used, but the framework can be applied to other ex-
pressions too. Our experimental validations have used all available
expressions.

To deal with the influence of expression changes (see
quantitative evaluations of the influence in Section 7), and
make it possible to perform age estimation across expres-
sion changes, we propose a new framework shown in Fig-
ure 2. First, we propose to learn the correlations between
neutral and other expressions, e.g., happy or sad. The corre-
lations are learned from pairs of expressions performed by
same individuals, otherwise, the correlations may not exist.
The faces will be projected to the learned correlation bases
to form new features. Second, we propose to perform a dis-
criminative mapping that can make the patterns of the same
age closer, while different ages separated further. Our ar-
gument is that the correlation mapping can “move” aging
patterns of different expressions closer, but not necessarily
making patterns at the same age closer. Then, we learn the
aging mapping or aging function as traditional approaches
[4]. We prefer to use classifiers in this work. Please note
that in correlation mapping, one may use face images di-
rectly or extracted features from the face images. We found
that using features are much better than raw images.

In testing, features are extracted first for a given face im-
age. Then the features are projected onto the correlation
bases and discriminative bases. Finally age estimation is

executed using the aging function. In the following, we will
explore appropriate methods to implement the new frame-
work and perform experimental validations.

3. Learning Expression Correlations

We propose to learn the correlations between neutral and
other expressions, in order to deal with the influence of ex-
pression changes. The goal is to use the learned correlation
bases to map the aging features extracted from faces with
other expressions to new features that are “virtually” ex-
tracted from neutral faces at the same age. The challenge
is that the correlation mapping of expressions needs to pre-
serve the aging information. The idea of learning expres-
sion correlations has two advantages: (1) There is no need
to synthesize neutral faces from other expressions. Synthe-
sis of facial expressions itself is a hard problem [8]. Mis-
alignment of images and unnecessary facial smoothing may
lose aging details in the synthesized faces. (2) The compu-
tation is faster than synthesizing new expression images.

Different methods could potentially be used to learn the
expression correlations. In our approach, we apply the PLS
algorithm to learn the correlation, which places the PLS
method into a new problem to exploit its new capability.

3.1. Partial Least Squares

Partial Least Squares (PLS) methods model relationships
between sets of observed variables by means of latent vari-
ables [22, 14, 13]. The underlying assumptions of all PLS
methods is that the observed data is generated by a system
which is driven by a small number of latent variables. The
projection of the observed data onto the latent variables has
been shown to be a powerful technique when observed vari-
ables are highly correlated.

Suppose there are two data sets or blocks of variables
that are correlated, denoted by X ⊂ RN and Y ⊂ RM ,
respectively, where N and M are the dimensions of the two
spaces. PLS models the relations between these two blocks
by means of score vectors. Given n data samples, PLS de-
composes the (n×N ) matrix of zero-mean variables X and
the (n×M ) matrix of zero-mean variables Y into the form

X = TPT + E

Y = UQT + F (1)

where the T and U are (n × p) matrices of the p extracted
score vectors (components, latent vectors), the (N × p) ma-
trix P and the (M ×p) matrix Q represent matrices of load-
ings, and the (n × N ) matrix E and the (n × M ) matrix
F are the matrices of residuals. The classical PLS method
is based on the nonlinear iterative partial least squares (NI-
PALS) algorithm [21], finds weight vectors w, c such that

[cov(t,u)]2 = [cov(Xw,Yc)]2

= max|r|=|s|=1 [cov(Xr,Ys)]2 (2)

2548



where cov(t,u) = tT u
n denotes the sample covariance be-

tween the score vectors t and u. The NIPALS algorithm
starts with random initialization of the Y-space score vec-
tor u and repeats a sequence of iterations until convergence
[21].

The linear PLS models can have variants based on the
deflation difference [14]. Most PLS models assume that (1)
the score vectors ti, i = 1, · · · , p, are good predictors of Y,
and (2) a linear inner relation between the score vectors t
and u exists; that is

U = TD + H (3)

where D is a (p× p) diagonal matrix and H is the matrix of
residuals. Combining Eqns. (1) and (3), we obtain

Y = TDQT + (HQT + F) (4)

and this defines the linear PLS regression model

Y = TCT + F∗ (5)

where CT = DQT denotes the (p × M ) matrix of regres-
sion coefficients and F∗ = HQT +F is the residual matrix.

The PLS models were originally derived for regression
problems [21, 22, 14], but can be adapted to classification
using a similar form as Eqn. (5). The difference is the Y
matrix that can be changed to encode the class member-
ship. Recently, the PLS method has been adapted to solve
computer vision problems successfully, e.g., pedestrian de-
tection [16], face recognition [15, 18], and age estimation
with neutral expression only [5]. Most of the previous ap-
proaches focus on the exploration of feature dimensionality
reduction by the PLS [16, 15, 5], using image labels as the
second block of variables Y. Sharma and Jacobs [18] pro-
posed to use raw images for both sets of variables in PLS to
deal with multi-modality face recognition, e.g., photo and
sketch, but their work has nothing to do with facial expres-
sion or age estimation. Here we want to adapt the PLS
method to learn expression correlations for the purpose of
cross-expression age estimation, which is a novel exploita-
tion of the PLS. More importantly, we will show that the
PLS itself cannot solve our problem, although it is a critical
component in the whole framework that we proposed.

4. Discriminative Mapping

The correlation mapping can build the “relations” be-
tween different expressions, but it does not necessarily con-
sider the pattern distributions over different ages. For age
estimation, we hope the mapped patterns to have “close”
distributions if they belong to the same age, but become
“separated” further if they belong to different ages. The
PLS-based expression correlation cannot have this capabil-
ity, thus we propose to have a discriminative learning step

after correlations. The idea of correlation-discrimination
pairing has not been investigated in any previous approach
to the best of our knowledge. It might be explored broadly
in other vision problems.

In our discriminative mapping, we use the Marginal
Fisher Analysis (MFA) [23], which is a supervised mani-
fold learning algorithm with Fisher criterion. It constructs
the within-class graph Gw and between-class graph Gb con-
sidering both discriminant and geometrical structure in the
data. Define the within-class affinity weight s

(w)
ij = 1 when

xi and xj are k nearest neighbors of each other with the

same class label, otherwise s
(w)
ij = 0. Define symmet-

ric matrix Sw(i, j) = s
(w)
ij , diagonal matrix Dw(i, i) =

∑
j s

(w)
ji , and Laplacian matrix Lw = Dw − Sw. Similarly,

define the between-class affinity weight s
(b)
ij = 1 when xi

and xj are k nearest neighbors of each other with different

class labels, otherwise s
(b)
ij = 0. Thus Sb, Db and Lb are

obtained. The objective of MFA is

p = argmin
p

pT XLwXT p
pT XLbXT p

Here we use the MFA for discriminative mapping of the
aging patterns after the correlation mapping of two differ-
ent expressions. It is a novel endeavor to explore the MFA
method for cross-expression age estimation. Further, the or-
der is important to do discriminative mapping. It should be
performed after correlation mapping. Switching the order
between them will result in performance drop (we verified
this experimentally, but it is not shown here).

5. Aging Function Learning and Features

After discriminative mapping of the aging patterns, we
will learn the aging function that maps the transformed ag-
ing patterns to age labels, e.g., 25 or 30. The aging function
can be learned using classifiers, regressors, or a combina-
tion of both [4]. Here we use the Support Vector Machine
(SVM) classifier [20] to learn the aging function.

For facial aging image representation, we adopted one
of the state-of-the-art methods, called Biologically-Inspired
Features (BIF) [7]. It is based on a feed-forward structure
of signal encoding in vision cortex [17], containing both
simple and complex units, denoted by S1 and C1. Raw
face images cannot be used for aging representation based
on our evaluation (not shown here). The BIF representation
is useful and invariant to some small variations, but it is
not invariant to significant expression changes in our new
problem, as will be demonstrated in the experiments.

6. Two Databases

The FG-NET [2] and MORPH [12] aging databases are
not proper for our study. These two databases contain faces
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Figure 3. Age estimation in face images with different expressions. Each individual’s faces have significant expression changes (see each
row) but with the same ground truth age (46 and 72 years old, respectively). The question is: Can we develop a method to estimate age no
matter how the expression changes?

Table 1. Two aging databases (I: Lifespan and II: FACES) with
facial expressions, showing the number of faces in four age groups.

D. Exp.
Age Group Total

18-29 30-49 50-69 70-94 faces

I
Neutral 223 76 133 158

844
Happy 142 19 48 45

II 6 Exps. 51 35 31 54 1026

mainly with the neutral expression, although there are a
small number of faces with some variations in illumination,
expression and pose. Both databases have no labeling about
facial expressions.

In computer vision, there is few aging database with var-
ious facial expressions (and expression labels). From the
psychology society, we found two databases that contain
both aging and facial expressions with ground truth labels,
called the Lifespan [9] and FACES [1] databases. We in-
troduce these two databases to the computer vision commu-
nity, and use both of them for our study.

The Lifetime database [9] contains 844 frontal face im-
ages with neutral and happy expressions. The age range is
from 18 to 94 years. The database captured 590 individu-
als with neutral faces, and partial of them have the happy
expression. The FACES database [1] contains 171 individ-
uals with 6 expressions (neutral, sad, disgust, fear, angry,
and happy) for each person in frontal view. Some example
faces are shown in Fig. 3. The total number of face im-
ages is 1026 (actually 2052 in two sets, but the two sets are
almost the same. Thus we only used one set). The Lifes-
pan [9] contains more individuals than FACES [1], but less
number of expressions. We will use both databases for our
study. See Table 1 for more details about the two databases.

7. Experiments

We perform various age estimation experiments on
the two aging and expression databases just introduced.
We want to show the age estimation results in different
cases quantitatively, measured by the mean absolute error
(MAE). The MAE is defined by

∑N
k=1 |ĝk − gk|/N , where

gk is the ground truth age for the test image k, ĝk is the
estimated age, and N is the number of test images.

We use five-fold cross validation in our experiments.
When age estimation is performed using the same facial ex-
pression, it is a standard five-fold cross validation defined in
machine learning. When age estimation is performed across
expressions, e.g., from neutral to happy, which means the
ages of neutral faces are used for training, while the ages of
happy faces are used for testing, the five-fold cross valida-
tion is then slightly different. As illustrated in Figure 4, we
want to avoid the identity overlap in our experiments. To
achieve this, we “align” the same identity to appear in the
same partition of the five folds. For example, if person A’s
neutral face appears in N1, his/her happy face will appear
in H1 correspondingly. In cross-expression age estimation,
if sets N1 to N4 are used for training, H5 will be used for
testing. As a result, the identities in H5 will never appear in
the training set (neither N1 to N4 nor H1 to H4).

Figure 4. Five-fold cross validation scheme for age estimation with
the same or different expressions.

In all our experiments, there is no overlap of individuals
in any training and test sets. As a general rule in machine
learning, it is important to design the experiment with no
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data overlapping in training and testing. Further, we avoid
to use the same identity in both the training and test sets.

7.1. Age Estimation under the Same Expression

First, let us look at the age estimation results using the
same expression. In this case, the training and test sets have
faces with the same expression but different identities. The
BIF [7] is one of the state-of-the-art representation for aging
images. It can be further combined with manifold learning
techniques to improve age estimation [6]. Here we adopt the
BIF representation with the MFA method [23] for our study
on a new problem using new databases. By performing a
standard five-fold cross validation test on two databases,
i.e., the FACES and Lifespan, we got the MAEs for age
estimation shown in Table 2. There are six expressions in
FACES while two expressions in Lifespan. From Table 2,
one can see that the BIF+MFA has lower errors than the BIF
only. More importantly, the MAEs for Neutral→Neutral,
i.e., using both neutral faces for training and test, are smaller
than using other expressions, e.g., Happy→Happy. These
kinds of results are observed in both databases. To under-
stand how big the differences are, we compute the MAE
increase rates for all other expressions compared with the
Neutral→Neutral case, using the BIF+MFA representation
(last column in Table 2). The error increase rates range from
26.8% to 50.4% in FACES and 21.7% in Lifespan. This re-
sult tells that the age estimation errors will be much larger
using various facial expressions rather than the neutral. The
neutral expression gives significantly lower errors in both
databases. This empirical evidence uncover the fact that
facial expressions have a significant impact on age estima-
tion. Our interpretation is that aging and emotional expres-
sion are “subtle” features in faces, and expression changes
can cause aging details to change, e.g., wrinkles. One spe-
cific example is shown in Figure 1. Another interpretation is
that the effects of expression changes on aging details vary
with people. In other words, the expression changes are not
“stable” for age estimation. It also indicates that the neu-
tral expression is more stable than other expressions for age
estimation.

7.2. Age Estimation under Expression Changes

Second, we would like to empirically study the prob-
lem of cross-expression age estimation. This is to further
our study on the influence of facial expression changes on
age estimation, and also verify if we can develop a method
to solve the problem of age estimation across expression
changes.

The experimental results on two databases are shown in
Table 3. We consider the crossing situations from neutral to
all other expressions that are available in the databases. The
practical significance is to verify if one can use the neutral
expression to train an age estimator, and then apply to any

Table 2. Age estimation using the same expression: Mean Abstract
Error or MAE (in yrs.). The percentages in parentheses measure
the amount of error increases in age estimation when different ex-
pressions are used compared to the neutral.

Database Training Test
Representation

BIF BIF+MFA

FACES

Neutral Neutral 9.50 8.14
Happy Happy 10.69 10.32(26.8%)
Disgust Disgust 13.23 12.24(50.4%)
Fearful Fearful 12.65 10.73(31.8%)

Sad Sad 10.78 10.66(31.0%)
Angry Angry 13.26 10.96(34.6%)

Lifespan
Neutral Neutral 8.93 6.05
Happy Happy 10.75 7.36(21.7%)

other facial expressions. To make it complete, we also con-
sider the reverse situations, i.e., from other expressions to
neutral.

In each expression crossing, we keep the same training
examples, but change the testing faces corresponding to the
target expression. A five-fold cross validation scheme was
taken. In Table 3, columns 1 and 2, denoted by C1 and C2,
show the results based on the BIF and BIF+MFA for aging
face representation, and the SVM for aging function learn-
ing. In these two columns, the results are based on a straight
forward age estimation, without learning the correlation be-
tween different expressions, e.g., neutral and happy. One
can see that the MAEs are pretty large, if compared to the
MAEs for age estimation under the same expressions or us-
ing the neutral only (see Table 2). This cross-expression
evaluation further indicates that age estimation is influenced
significantly by facial expression changes.

Next, we want to evaluate our proposed framework for
cross-expression age estimation. Our expectation is that
cross-expression age estimation could be dealt with through
designing an appropriate framework. The key idea is to
“correlate” the other expressions with the neutral, when per-
formed by the same person at the same age. The correlation
model can be learned from an assemble of facial expression
pairs.

To validate this idea, we will learn a “correlation map-
ping” for each pair of expressions between neutral and the
others. Then the other expressions can be “mapped” to neu-
tral before age estimation. In this way, we can do age esti-
mation across expression changes. To learn the correlation
mapping, we use the PLS method.

We apply the PLS method to the BIF face representa-
tion. The results are shown in column 3 of Table 3. One can
see that the MAEs are reduced significantly in many cases.
For example, it is reduced from 16.57 down to 12.11 years
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for Neutral→Happy on FACES. The MAE reduction rate
is 26.9%. However, the reduced MAE is still larger than
the case of Neutral→Neutral. So the observation is that the
PLS based correlation mapping can lower the age estima-
tion errors than without correlation learning, but the error
reduction is still not enough.

Through analyzing the age estimation problem, we be-
lieve that learning the correlation between expressions can
help cross-expression age estimation, but the correlation it-
self is not sufficient to solve the overall problem of age esti-
mation across expression changes. The underlying reason is
that the correlation mapping can make different expressions
“closer” in terms of the data distribution, but it does not
consider to make the distributions of different ages as “sep-
arated” as possible. That is, to make the projected new fea-
tures as much as “discriminative” for age estimation. Our
goal is to make the performance of cross-expression age es-
timation as close as possible to the age estimation using the
neutral expression.

To make the patterns of different ages separated far away
after the PLS correlations, while making patterns of the
same age close, we apply a supervised manifold learning
technique to achieve this goal. Specifically, we choose
the MFA method for our problem, although other manifold
learning methods could also be used. The main purpose is
to demonstrate the idea and the proposed framework. The
results are shown in columns 4 and 5 of Table 3. Both
columns are based on the BIF+PLS+MFA representations,
but with some difference in details.

In applying the MFA (and later the SVM), we have dif-
ferent schemes to use the training data. Let us use an ex-
ample to interpret this. Suppose we are dealing with age
estimation across expression change: Neutral→Happy. In
supervised manifold learning, we may use the age labels of
faces for both expressions or just the neutral expression. In
SVM training, we can also have two choices, using both
expressions or just use the neutral after applying MFA. We
want to see the difference between the two schemes exper-
imentally. Let “*-1” denote the use of neutral expression
only in MFA (and SVM) learning; while “*-2” denote the
use of both expressions in learning. Remember that in cor-
relation learning, both expressions are used. The results are
shown in column 4 and 5 of Table 3. From the table, one
can observe that the MAEs are reduced significantly using
either scheme. The second scheme is better than the first
in more cases. The lowest MAE among all approaches is
shown in bold font for each case (see each row in the table).

To measure the significance quantitatively, we compute
the MAE reduction rate and display in the last column of
Table 3. We select the minimum error from columns 4
and 5 and compare with the minimum error from columns
1 and 2. The error reduction rates are quite significant,
ranging from 16.8% to 47.7%, depending on which ex-

pression is used. Further, the reduced MAEs are com-
parable to the neutral expression based age estimation in
several cases. For instance, the MAE is reduced to 8.66
years for Neutral→Happy on FACES, close to the 8.14
for Neutral→Neutral (see Table 2). This result demon-
strates that as the first attempt, we can develop a frame-
work to perform cross-expression age estimation. We also
notice that there are some hard cases where MAEs are still
higher than Neutral→Neutral, including Neutral→Disgust
and Neutral→Sad. This indicates that further efforts are
needed in those cases. Some parameters: We set 50 latent
variables for PLS, about 30 dimensions for MFA bases, and
RBF kernel for SVM.

Age estimation across expressions is of great value in
practice. First, in training age estimators, we may not need
to collect all possible expressions for each individual. Sec-
ond, in testing, the users can be flexible and natural to
present their faces, rather than being constrained to perform
the neutral expression only.

7.3. Effect of Identity on Age Estimation

In all our age estimation experiments, we deliberately
avoid the identity overlap in the training and test sets. It
means that if a person’s face appears in training, his/her face
cannot be in the test set, no matter what the expressions are.
Now we show why we emphasize this point in the paper.

In this experiment, we just use the BIF representation
and SVM (for aging function learning), without using any
other methods. We use the same individuals but with dif-
ferent expressions for training and testing, respectively, on
the Lifespan database. Individuals with neutral expres-
sion is used for training the age estimator, while their
faces with happy expression is used for testing. The re-
sult is shown in Table 4. The obtained MAE is 4.90 years,
which is even smaller than our age estimation evaluation
for Neutral→Neutral on the Lifespan: 8.93 years using BIF,
and 6.05 years using the BIF+MFA (see Table 2). We also
switched the training and test sets, and obtained an MAE of
4.06 years, which is also very small.

Table 4. MAEs (in yrs.) of small values, showing the effect of
identity on age estimation using the Lifespan database.

Rep. Case Neu.→Happy Happy→Neu.
BIF w/. identity 4.90 4.06

From this experiment, we show that the identity can have
a large impact on age estimation. Even if the expressions are
changed from neutral to happy or vice versa, the identity in-
formation is kept, which can “help” to deliver a “good” age
estimation result with small errors. Actually, this is more
like an identity recognition rather than age estimation. Indi-
rectly, this demonstrates that facial expression changes may
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Table 3. Age estimation under facial expression changes: MAE (in yrs.). The percentages in last column are the MAE reduction rates using
the new framework (Col. 4 or 5) compared to a direct estimation (Col. 1 or 2). “B+P+M” indicates “BIF+PLS+MFA.” See text for “-1,-2.”

Database Training Test
Representation MAE Reduction Rate

BIF BIF+MFA BIF+PLS B+P+M-1 B+P+M-2 min(C1,C2)−min(C4,C5)
min(C1,C2)

FACES

Neutral

Happy 16.57 16.73 12.11 9.18 8.66 47.7%
Disgust 16.34 15.78 14.09 10.86 11.87 31.2%
Fearful 14.71 14.21 10.80 9.64 8.57 39.7%

Sad 14.47 13.59 12.63 10.55 10.54 22.4%
Angry 14.17 13.81 14.08 11.68 9.75 29.4%

Happy

Neutral

15.24 11.23 9.51 9.21 8.11 27.8%
Disgust 12.55 11.92 10.00 10.39 8.57 28.1%
Fearful 14.39 11.12 9.92 9.25 9.28 16.8%

Sad 12.16 10.95 9.98 9.24 8.66 20.9%
Angry 14.21 12.15 9.36 8.26 8.66 32.0%

Lifespan
Neutral Happy 15.71 11.48 10.63 7.83 6.34 44.8%
Happy Neutral 11.42 8.81 7.47 7.08 6.19 29.7%

have less influence on identity recognition but more signifi-
cant influence on age estimation, when compared with other
results in the paper. This simple experiment tells that we
should pay attention to avoiding identity overlap in age es-
timation.

8. Conclusions

We have studied the problem of age estimation under
facial expression changes. A quantitative evaluation has
shown the significant influence of expressions on age es-
timation. A new framework has been proposed to perform
age estimation across expression changes. We have shown
that cross-expression age estimation can obtain a reason-
ably good performance when learning expression correla-
tions and discriminative mapping are executed before the
aging function learning. Two databases with age and ex-
pression from the Psychology society have been introduced
to Computer Vision and used to validate our studies. The
promising result may inspire further research.
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