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 The word biometrics is a combination of the Greek words bio and 

metric. When combined, it means “life measurement.” (Xiao, 2007).  
           Bio + metric=life measurement 

 Biometric technology refers to any technique that reliably uses 

measurable  

• physiological : DNA, shape of the ear, faces, fingerprints, hand 

geometry, irises, and speech (Hamid and Karim , 2013 N. Nain.et al, 

2008; M.K. Umair. et al, 2009).  

 

 



• behavioral : handwriting and signature (Srihari, et al ,2008) 

 

 

 characteristics to distinguish one person from another. 

 Biometric systems that discover a user using only one biometric trait 

, either behavioral or a physical trait are known as Unimodal 

biometric system (Wang et al., 2013) 

 Biometric-based identification and verification systems are poised to 

become a key technology, with applications including controlling 

access to buildings and computers and discouraging illegal 

immigration (Hamid and Karim , 2013).  

 But each biometric has its own strengths and weaknesses 
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 for a biometric to be  effective it should have the following four 

properties:  

(1) universality, all members of population being identified should 

possess the biometric;  

(2) uniqueness, biometric signature should be different for all 

members of the population;  

(3)  invariance, the signature should be invariant under the conditions 

that it will be collected; and  

(4) resistance, the biometric should be resistant to potential 

countermeasures(Jain et al., 2004) 
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PROBLEM BACKGROUND 

 

  
 

  

  

  

Most personal identification system are either token-based or 

knowledge –based system that depends on : 

 smart cards  

 personal identification number (ID cards) , or magnetic strip cards 

as representation of user identity is known as token-based identification 

system . 

This system suffers when token are misplaced , shared , stolen or fall 

into the hands of the wrong users who can hid their true identity by 

presenting fake or duplicate identification and thereby 

compromising the entire systems security  



 

Therefore, it is becoming increasingly noticeable that token-and knowledge-

based system alone or Unimodal are not sufficient to ensure reliable and 

more secure identity determination especially with identical twins domain. 

Although these biometric systems have been successfully deployed in a 

number or real-world application , somehow different biometric traits require 

different biometric technology and no single biometric technology will 

dominated every area of the biometric industry . Thus, biometric is not yet a 

fully solved problem with identical twins . 
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Fraternal Twin  
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Identical Twin  



PROBLEM BACKGROUND 

 

Twins Handwriting Identification is quite popular area for 

researchers of pattern recognition and computer vision 

fields as it is, in some situations, the only mean of 

discovering the real writer of a written text out of a group 

of people (Plamondon, R. and Lorette, G., 1989). 

 

 Studies on the history of Biometric system reveal that 

most studies concentrated on Unimodal biometric 

identification for identical twins. 

 This study will use multimodal biometrics that can take 

place in biometric-based identification with identical 

twins. 



 Because sharing a single zygote, identical twin 

individuals will have the same genetic makeup. Therefore 

, the identification of twins biometric is found to be much 

more complex compared to that of non-twins because of 

the huge similarity between them .  

 One solution to cope with the issues is to use more than 

one biometric trait. 
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•A system that uses more than one biometric trait 

(physical and behavior) is referred to as Multimodal 

biometric system  
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Multimodal Biometric Type  



PROBLEM BACKGROUND 

 
In this study use multimodal trait and Repeated 

instance as a multi-biometric with identical twin.  

                                  a                 b                a                  b 

 

Twin number 7   



 

Problem statement 
 

• The style and shape of biometric trait is similar in a pair 

of identical twins . Even for one in a pair , his or her 

biometric trait style and shape can be different at times. 

Therefore, it is difficult to acquire minimum variation in 

same one in a pair and maximum variation between both 

in  a pair . 

• But , everyone in a pair has their own style and shape of 

biometric trait and it reflects more on individuality in terms 

of the whole shape in biometric. 

 

 



• Therefore, the primary research question in this 

study is: : 

 

   “How to acquire unique, discriminative , reliable , 

informative  Representation of Twins Features 

could give better biometric Identification and 

how it can be classified in order to identify the 

handwritten-fingerprint authorship in identical 

twins  ?” 
 

Problem statement 



Purpose of the Study 

•To improve the performance of 

identical twins identification with 

multimodal biometric.  



RESEARCH OBJECTIVES 

  
1) To propose a new mechanism for identical twins with 
Multimodal biometric identification involving multiple 
modalities (physiological and behavioral traits). 
  
2) To apply Aspect United Moment Invariant algorithm to 
identify the individual feature values with identical twins. 
  
3) To analyze the efficiency of global features to minimize 
variation for intra-class and maximizes variation for inter-
class for Individuality of twins Handwriting-fingerprint in 
biometric Identification. 
 
 



RESEARCH METHODOLOGY  



RESEARCH METHODOLOGY  



•a global features for handling twin multi-biometric 

images for identification is proposed. 

•Geometric Moment Invariant (GMI) 

•United Moment Invariant (UMI) 

•Aspect Invariant Moment (Aspect) 

•Macro for twin handwriting  

•Geometrical minute for twin fingerprint  

Implementation Phase 



Research development phase  

I. Handwriting and fingerprint of identical twin with AUMI is applied at the end of 

this phase. Scaling factor of Aspect Invariant Moment (ASI) by Feng and Keane, 

(1994) is embedded into the United Moment Invariant (UMI) by  Yinan et al., 

(2003). This is to derive a fusion formulation of these two functions. Aspect 

United Moment Invariant (AUMI) algorithm as United Representation technique is 

adopted. 



ii. Individuality in twin multimodal biometric  

 

•Extracted global features must be measured for Individuality of twin 

multimodal biometric  in the similarity measurement process, where 

it should give small similarity error for intra-class (same person in 

twin) and large similarity error for inter-class (different person in 

twin), regardless of high similarity in word , shapes and styles of 

twin biometric  

Research development phase  



Shape Representation of Aspect United 

Moment Invariant with twin multimodal 

•Aspect United Moment Invariant is developed to extract global 

features from region and boundary with discrete and continuous 

condition of an object (word or shape) in order to represent a 

person in a twin. 

•It can be achieved with the fusion formulation of embedded scaling 

factor of Aspect (Feng and Keane, 1994) into the UMI (Yinan et al., 

2003). 



Shape Representation of Aspect United 

Moment Invariant with twin multimodal 

Below is the proposed AUMI algorithm which is the integrated 

scaling factor of Aspect into the UMI algorithm: 

1. Generate geometric moments for 

•where L represents the number of pixels belonging to 

the object 



Shape Representation of Aspect United 

Moment Invariant with twin multimodal 

2. The image is centered at (x 0 , y 0 ) where 

   3. Calculate a set of central moments which 

 are invariant to translation 



Shape Representation of Aspect United 

Moment Invariant with twin multimodal 

4. To have scaled image, using the scale of Aspect Invariant 

Moment (Feng and Keane, 1994) 

5. Generate a set of seven tuplet features by (Hu, 1962) which are invariant to translation,  

rotation and scale changes by using above (η p q ). 



Shape Representation of Aspect United 

Moment Invariant with twin multimodal 



6. Finally, 8 features are presented in AUMI by using UMI 

(Yinan et al., 2003) formulation : 

Shape Representation of Aspect United 

Moment Invariant with twin multimodal 



Analysis of Twin multi-biometric with 

Global Extracted Feature (GEF) 

twin number 7 by AUMI algorithm 



Similarity Measurement 

•Mean Absolute Error (MAE) function is performed as the 

similarity measurer 



Preliminary results 



MAE of word ‘of’ for twin a10 and b10  
intra-class AUMI  



MAE of word ‘of’ for twin number 10 

inter-class AUMI  



Intra-class and Inter-class Analysis 

for AUMI 



Comparison of Performance between 

Techniques 

Intra-class (1 person in a twin) for twin 1 



Comparison of Performance between 

Techniques 

Inter-class (both person in a twin) for 5 twins 



Comparison of Performance between 

Techniques 

Inter-class (both person in a twin) for 10 twins 



Comparison of Performance between 

Techniques 
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Techniques 



Comparison of Performance between 

Techniques 



Classification performance 

Classification has also been performed by  

using the experimental tool of Rosetta Toolkit  



Conclusion  

Show  the effect of AUMI technique in order to prove the individuality of twin 

 mult-biometric in twin Identification (TI) domain. The capability of a technique 

 in extracting individual features is important because individual features are 

 the key to identify a twin. Technique that brings most twin individuality in 

 extracted features is crucial to lead a successful identification process in  

TI domain. The experimental results suggest that the proposed AUMI brings 

 highest individuality besides the exploration of other moment techniques 

 in TI domain.  
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