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Abstract:  

Aging is defined as a biological process of growing older. Aging estimation deals with prediction of specific age or age group 

from face. Aging face recognition has several applications in real world including missing children finding, passport verification 

etc. Aging rate for different persons is different because of its great dependence in intrinsic and extrinsic factors. Extrinsic factors 

include eating habits, living style, working condition etc and intrinsic factors include change in shape and size of face. Intra user 

dissimilarity is technical term used to describe the changes happening to the person’s appearance due to aging.  This paper 

presents a novel and effective method for automatic age estimation. It contains two stages. At first stage, low level features are 

extracted using feature descriptor LPS and these features are used as the input to the information refinement stage to produce more 

accurate result. Aging face recognition along with personal information gathering enhances security control. Aging face 

recognition helps in identifying the culprit, when the system is trained using the dataset of culprit and the personal information 

gathered helps in understanding the person. 
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1. INTRODUCTION 

 

Aging is a natural phenomenon, which is defined as the gradual 

changes occurring to the appearance of a person and this 

gradual changes are not visible over a small age gap. 

Automatic age estimation has great interest because of its real 

time application like passport verification, missing child 

finding etc. Intra user dissimilarity is the problem that makes 

the task very difficult.  LPS is a novel descriptor that has the 

ability to maximize low level common information [1]. The 

low level common information is very   essential in identifying 

cross age faces. Aging causes variations in biometric templates. 

Biometric templates store the personal characteristics that can 

be used in personal identification [2]. Including biometric 

features for securing bank accounts, confidential information is 

one of the latest techniques used in real life. Personal variation 

due to aging also brings variations in biometric templates. 

Biometric templates of a person collected at his childhood 

cannot not be used throughout the life time because of this 

aging variation. The problem can be solved to great extent by 

frequent update of dataset. Use of aging manifold learning as 

the feature extraction technique and robust regressor made 

good prediction of age [5]. The aging estimation framework 

contains five stages. Face detection, face normalization, age 

manifold learning, robust regressor and local adjustment. It 

provide a good result in testing using both internal age 

database and the public available FG-NET database. Automatic 

age estimation can be used as a helping hand in forensic art, 

security control, surveillance [4]. From studying the feature of 

face, it can be classified in to three categories: babies, younger 

adults, senior adults. The primary features are extracted 

followed by secondary feature extraction. Primary feature 

include eyes, nose, mouth, chin, virtual-top of the head and the 

sides of the face. Primary feature extraction helps in identifying 

babies from younger adults. Secondary feature deals with 

wrinkle analysis that helps in distinguishing senior adult from 

younger adult [7]. The rest of this paper is organized as 

follows. In Section 2, a detailed explanation of system detail is 

provided. Section 3 lists the application. Simulation results are 

presents in section 4. The paper is concluded in the Section 5. 

 

2. SYSTEM OVERVIEW 

 

In image processing new projects develops from the idea. The 

techniques used may be the same. Detection process followed 

by feature extraction and classification. Here the idea is to 

develop a system that enhances security by identifying 

criminals and the information collected helps to get an idea 

about his/ her past history. LPS (Local Pattern Selection) is the 

novel feature extraction technique used here. Usually in all 

image related projects, LBP (Local Binary Pattern) feature 

extraction technique is used. LBP is selected because of its 

simplicity and accuracy but it maximizes intra user 

dissimilarity, so it can’t be included in this work. In refinement 

stage, a series of classifiers are used instead of one. Usage of 

series of classifiers gives more accurate result. 

 

2.1    Feature Extraction 

LPS is the feature extraction method used here. Feature 

extraction is the technique of extracting features of the image 

like its mean, variance, standard deviation, entropy etc. Now 

these features stand instead of the image.  

 

 Motivation 

Facial image provides a pool of information. The information 

regarding age, gender, identity etc. Aging estimation is the 

technique of estimating age from face. Aging occurs to 

different person at different rates. Aging rate depends on the 

intrinsic factors and extrinsic factor. Due to this persons of 

same age look quite differently from one another. Intra user 
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dissimilarity is the technical term used here. Intra user 

dissimilarity is defined as the changes happening to the same 

person during the process of aging. Sometimes due to the 

stressful working condition intra user dissimilarity is very high 

because of that person at two different age appears to be two 

different individuals. To overcome this challenge the LPS is 

used. It reduces intra user dissimilarity and increases common 

information thus increases the reliability of the system. The 

implementation of feature extraction needs three steps. Pixel 

feature formation, encoding tree and code assignment. 

 

Pixel feature formulation 

If we are working in an institution, we are provide with identity 

cards and in the case of prisoners they are identified by 

numbers not by their names. Likewise pixel features are the 

identity of the pixel. Pixel feature is a 8 dimensional vector that 

is formed by comparing central pixel with adjacent 8 neighbors 

taken at a radius r. The radius can take values r = (1,3,5,7).  

Here r is selected as 3.  

 

 
Figure.1. Pixel feature formulation 

 

Encoding Tree 

Encoding tree is a binary tree. Binary means zero or one. Here 

zero stands for NO and one stands for YES. The encoding tree 

consist of leaf nodes and internal nodes. Leaf nodes are 

identified by integers and internal nodes are identified by 

attributes and threshold. The pixel passes through the encoding 

tree, it is either routed to left or right. Attributes are the 

element of the pixel feature that is to be encoded. If the pixel 

meets the threshold, it is routed to the right part otherwise to 

the left part. All the pixel that falls to the same leaf nodes are 

provided with same codes.  

 

 
Figure.2. Encoding tree with internal and leaf nodes. 

 

Code Assignment 

The pixels falls under the same leaf nodes are provided with 

same code. For example, all the pixel that comes under the leaf 

node 5 are assigned with the decimal code 5. Thus minimizes 

the intra user dissimilarity which is stated as the major 

challenge. 

 

2.2   Information Refinement 

Feature extraction technique LPS is used to collect low level 

visual structures. The features collected using LPS are of high 

dimension due to the employment of multiple scaling and 

dense sampling technique. The high dimension features arises 

problems in storage and matching. Same features may be there 

for many times. Redundant data and noise may mislead to 

wrong decision. So it is essential to filter out these redundant 

data and noise, thus making set of features more precise. 

Filtering points to the need of refinement technique.  The most 

popular refinement technique commonly used in image 

processing is Fisher linear discriminant analysis or universal 

subspace analysis (USA). It deals with the eigen decomposition 

of a matrix of size Min (N, D) where N is the number of 

training image pairs and D is the dimension of features. The 

time complexity of eigen decomposition is around min {O(N3), 

O(D3)}. Thus making it not suitable foe very large values of N 

and D. Here I present a refinement technique that successfully 

eliminates redundant data and noise, thus provides crucial data 

for the classification. This refinement technique has two stages. 

First one is the bootstrap aggregating and the second is random 

subspace classifiers. 

 

Bootstrap aggregating: Divide Data by Sampling 

Bootstrap aggregating is otherwise known as bagging. The one 

line definition of the technique is dividing data by sampling. 

The data set include pictures of 10,000 persons that means N = 

10,000, N is defined as the no: of training image pairs. In the 

data set two photographs of same person taken at a large age 

gap are included. Bagging technique is used to select a series 

of subset M (M<N). Using these series of subset series of 

classifiers are trained. For more accurate result it is advisable 

to use a series of classifiers instead of using one. Let M = 

2000, N = 10,000 and K = 20, K is the number of the training 

set. From 10,000 person set 20 training sets are formed each 

training set photographs of 2000 person. Same persons are 

included in many training set to check whether all the 

classifiers produces the same result. When the value of N 

increases, the value of K also increases. The increase in K 

leads to an increase in computational time. 

 

 
Figure.3. Feature refinement framework 

 

Random Subspace: Divide Features by Sampling 

Bagging helps in limiting the computation cost. For further 

improvement in stability random subspace classifiers are used. 

Random subspace algorithm is used to make a random 

selection of samples from the training subsets (e.g. take 5K out 

of 100K).  Universal Subspace Analysis (USA) is used as base 

classifiers. 

 

3. Application 

 

Aging face recognition has a wide variety of applications in 

real life. Some of them are listed below; 
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Finding missing child 

Helps in finding lost child by training the system with 

photographs available. It can be used to solve disputes 

regarding parental issues. Taking the example of film star 

Dhanush, old couple from Madurai claiming to be the parents 

of the actor. They are asking for a maintenance of Rs.65,000 

per month. Since Dhanush is not ready for the DNA test, this 

technique can be used. 

 

 
 

Forensic Art 

 Used as helping hand for forensic artists to create face     

sketch to find out possible suspects and for lost person   

identification. 

 

Security Control 

Used to secure the confidential systems/rooms/hard drives from 

unauthorized users. 

 

Surveillance 

Under age peoples and minors can be warned from entering 

wine shops    and bars or from purchasing tobacco by using a 

monitoring camera and age estimation system. 

 

Law enforcement:  

Automatic age estimation systems can help to determine the 

Criminals more efficiently and accurately by comparing the 

data set of criminals with mug shot, 

 

Human-computer interaction (HCI): The system can adjust 

the contents presented to a user based on her age. For example, 

a smart shopping chart can be designed to provide 

recommendations according to the age of the customer. 

 

4. SIMULATION RESULTS 

 

MATLAB is used in this work to generate the simulation 

result. MATLAB is selected here because of its advantages 

over other coding languages. MATLAB helps to test 

algorithms immediately without recompilation. Can type 

something at the command line or execute a section in the 

editor and immediately see the results. Thus greatly facilitating 

algorithm development. 

 

 

 
 

5. CONCLUSION 

 

Automatic age estimation along with personal information 

gathering can be used as a helping hand to determine the 

criminals more efficiently and accurately by comparing the 

data set of criminals with mugshot. Aging estimation is the 

process of determining the specific age or age range of a 

subject based on a facial image. Automatic age estimation has 

growing interest due to its applications in real life. New and 

new projects are developing on the topic automatic age 

estimation, but still it is not that easy to determine age from 

face. Because aging rate for different person will be different. 

Aging rate greatly depend on the intrinsic factors and extrinsic 

factors. Intrinsic factors are genetic factors and extrinsic factors 

are lifestyle, expression, and environment. As a result, different 

people with the same age possess quite different appearances 

due to different rates of facial aging. To overcome this problem 

here LPS feature extraction technique is used. LPS is taken 

because of its ability to minimize intra user dissimilarity and at 

the same time maximizes common information, thus increasing 

the accuracy of the system. 
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