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Abstract— Human age estimation using biometric features has 

wide range of real-world application in law enforcement, security 

control, and human computer interaction. However, despite 

advances in automatic age estimation, it remains a challenging 

problem. Age estimation is challenging due to age progression, 

extracting these features accurately are very important for better 

performance. One of the most successful works is based on 

biologically inspired features (BIF). In this paper we extend BIF 

by automatic initialization and extracting fine details of facial 

features using active appearance model (AAM) and analyzing a 

more complete facial area by including the forehead details. 

Besides, we combine regression-based and classification-based 

models and test them experimentally on standard datasets 

showing the superiority of our proposed algorithm. 

 
Index Terms—Automatic age estimation, Facial feature 

extraction, Active appearance model.  

I. INTRODUCTION 

Including identity, emotional expression, gender, pose, 

beards etc. Human face is robust because it changes in a short 

period. With the progress of aging, human faces shows 

remarkable changes such as face size getting larger, face skin 

becomes darker and wrinkly. The main goal of age estimation 

is to compute a person‟s exact age or age-group based on face 

attributes derived from a facial image. One of the main 

challenges of facial age estimation is the lack of sufficient 

training data. A suitable training data should include multiple 

face images of the same person covering a wide range of ages. 

Since the aging progress is uncontrollable, the collection of 

such a training dataset usually requires great efforts in 

searching past images and we cannot obtain future images. 

Consequently, the available training dataset just contain few 

face images of each person and images at higher age are 

especially rare. Age estimation from facial image is an active 

area of research in several disciplines such as image 

processing, pattern recognition and computer vision. The 

estimation of age from the appearance of the human being 

depends on the ability of the person on his past and personal 

experience, it also vary from person to person, Hence 

developing automatic facial age estimation system that are 

even better and more accurate than the human ability of age 

estimation has become an attractive yet challenging topic in 

recent years. It is a challenge for human-based age estimation 

and, even more challenger for computer-based age 

estimation. Having computer-based age estimation, open the 

door for wide, range of useful applications like an electronic 

consumer relationship management and demographic data 

collection, Add agency can find out what kind of scroll 

advertisements can attract the passenger and entertainment 

scenarios. In this paper, we extend our previous work [6] 

based on the biologically-inspired features (BIF) that showed 

promising results for the age estimation problem as well as the 

gender recognition problem 

II. LITERATURE SURVEY 

Previous work on aging can be broken down into two major 

categories: (1) age progression which aims at simulating the 

aging effects on human faces [1] (i.e. simulate how the face 

would look like at a certain age), and (2) age estimation which 

aims to label a face image automatically with the exact age 

(year) or the age group (year range of the individual face). 

Two main modules are existed in the current age estimation 

frameworks: age representation and age estimation 

techniques. For the age representation, the anthropometric 

model describes the growth of a person‟s head from infancy to 

adulthood where, face anthropometry is the science of 

measuring sizes and proportions on human faces. This method 

is limited because human head shape does not change too 

much in adult period. The Aging Pattern Subspace (AGES) 

method builds an aging subspace for all images belonging to 

one individual rather than treating them as separate images 

then, project test images on learnt subspace to estimate ages. 

Appearance models [8] take into account global and local 

feature, which is capable of capturing different facial 

wrinkles. Given an aging feature representation, the next step 

is to estimate ages. The age estimation can be viewed as 

classification-based or regression-based . Yun Fu, Guodong 

Guo have proposed the four concepts about human age in 

there paper entitled with “Age synthesis and estimation via 

faces: A survey” they have proposed the definition of Actual 

Age, Apparent Age, Perceived Age & Estimated Age, in this 

paper they have carried out a brief survey of the different 

technique for the synthesis of facial image and age estimation. 

The paper discus about the existing technique & popular 

algorithm for the age estimation. Xin Geng, Zhi-Hua have 

described the age estimation based on facial aging pattern, 

they have used the AGES method for the age estimation of 
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human being, AGES stands for the aging pattern sub space is 

the sequence of personal face images sorted in time order this  

gives the better result as compared to other method but it 

requires the „generic training dataset‟ which contain face 

images under all possible pose and illumination, which is not 

available always in reality. In age estimation from facial 

image the extraction of the feature is important task, the 

different author has proposed different method for the feature 

extraction from facial image. 

 

III. IMPLEMENTATION 

The proposed algorithm for age estimation is divided into 

five steps. First the facial landmarks for the face image are 

detected automatically using AAM[8] (as opposed to the case 

of BIF[6] where this step was manually performed). The 

image is cropped to just the area covering a fixed number of 

points generated from the AAM step (several numbers of 

points was tested experimentally). Then, the cropped face is 

filtered by a set of Gabor functions by exploring imaginary 

and magnitude parts at different orientations and scales. The 

filtered outputs undergo a feature dimensionality reduction 

step by just keeping the maximum (MAX) and standard 

deviations (STD) of the Gabor filtered outputs. 
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Fig 1: Age Estimation Frame work 

 

Finally, both a classification-based and regression-based 

models were used in the training phase to produce the final 

age model estimator. The complete algorithm block diagram 

is illustrated in Fig1. 

A. Face feature localizer 

In this step, we aim at accurately localizing the facial region 

to extract features only from the relevant parts of them input 

image and texture across target object using active 

appearance model. In our previous work we explored the use 

of Active Appearance Models for the automatic localization 

of facial landmark points; which has two main stages, namely 

training and fitting. In the training stage, manually located 

landmark points for hundreds of images were collected in 

such a way that each landmark represents a distinguishable 

point presented on every example image. 

 

 
Fig 2: 75 and 20 points samples from FG-NET. 

In this work, we use different set of points (75 and 20) 

which were provided. Then, we build two separate statistical 

appearance models (1) 75 points model and (2) 20 points 

model by AAM based on the annotated images. In fitting 

stage, we detect the whole face and eye region in the input 

image using 75 and 20 points models respectively. Second, 

we initialize the shape points and align images by fitting to 

automatically obtain the detected shape features. Finally the 

input image is cropped to the area covered by the AAM fitted 

landmark points. The difference between using 20 and 75 

landmark points is illustrated in Fig. 2 

 

B. Extended Gabor-like features 

The Gabor filter is a linear filter whose impulse response is 

defined by a harmonic function multiplied by a Gaussian 

function. This filter is used to detect line endings and edge 

borders over multiple scales and with different orientations. 

We follow a similar approach as in but with the addition of 

different forms of Gabor functions, namely the imaginary and 

magnitude parts. The cropped image output from the feature 

detection localizer block using Active Appearance Model 

(AAM) is filtered by a family of Gabor functions with 

different forms with 8 orientations and 16 scales. The 

following Gabor function for a particular scale (sigma) and 

orientation (theta) describe the R – Real part: 
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While, the following Gabor function describes the I  

Imaginary part: 
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Where X = x cosθ+ y sinθ and Y = -x sinθ +y cosθ and θ varies 

between 0 and π . The parameters λ (wavelength), σ(effective 

width), and γ(aspect ratio) =0.3 are based on the work in . The  

Starting filter size is( 3x3) rather than (5x5) which enables 

revealing facial characteristics in more detailed manner. We 

generate a third part using R – Real and I – Imaginary parts, 

which is the M – Magnitude part. It is described by the 

following equation: 

            
22 IRM                                (3) 

Gabor features are redundant with high dimensionality which 

will lead to difficulties in training. 
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Fig 3: Gabor filtered results at band 1 (two scales with filer sizes 

3 ×3 and 5× 5) at four orientations. Note that in the case of 3x3 

filter forehead features start to be more visible. We use two 

operators to summarize the outputs of Gabor functions as in [1], 

namely the maximum operator “MAX” and the standard 

deviation operator “STD”. The three sets of Gabor- like parts 

are shown in Fig. 3 with the “MAX” and “STD” operators 

applied on them. 

 

C. Classification or Regression 

Age estimation can be treated as a classification problem, 

when each age is considered as a class label. Alternatively, 

age estimation can be treated as a regression problem where 

each age is considered as a regression value. In our 

experiments, we use both SVR and SVM methods for age 

estimation on the FG-NET [4] and MORPH [14] standard 

databases. The RBF SVR can address the three limitations of 

the traditional quadratic regression model: (1) the simple 

quadratic function may not model properly the complex aging 

process, especially for a large span of years, e.g., 0-70. ; (2) 

The least square estimation is sensitive to outliers that come 

from incorrect labels in collecting a large image database; and 

(3) the least square estimate criterion only minimizes the 

empirical risk which may not generalize well for unseen 

examples. 

 

IV. COMPARISON OF ALGORITHMS 

Algorithm MAE 

K-nearest neighbour 8.24 

Support Vector Machine 7.25 

Local feature of face image & regression 6.85 

Aging Pattern Subspace 6.77 

Nonlinear Aging Pattern Subspace 6.18 

Ranking with uncertain labels 5.33 

Metric learning & Gaussian Process Regression 5.08 

Manifold learning & locally adjusted robust 

regression 
5.07 

Regression Patch Kernel 4.95 

Active Appearance Model 4.37 

Enhanced bio-inspired features 3.17 

 

Table 1:  MAE (years) Comparison 

 

V. CONCLUSION 

In this paper, we presented a human age estimator based on 

the bio-inspired features-based method [6]. We have 

combined BIF h the Active Appearance Model (AAM) for 

initialization. Besides, we have experimented with the 

extraction of finer facial features as opposed and shown 

experimentally the superiority of the proposed contributions. 

Evaluated on the FG-NET [4] and MORPH [14] benchmark 

databases, our algorithm achieved high accuracy in estimating 

human ages compared to published methods. We also tested 

the proposed algorithm on MORPH database to show its 

generalization capabilities. As far as the future work is 

concerned, we aim at exploring other more powerful 

modeling technique that can statistically model the relation 

between the number of variables. 
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