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ABSTRACTABSTRACTABSTRACTABSTRACT    

 

SIM registrations with fingerprint over the years have seemed to improve the system of mapping an 

individual to a particular SIM. The development of a fingerprint based system with a central database and a 

personal login details will aid and simplify the method of keeping records of GSM subscribers in a small or 

large firm, location or area and in the country at large. The system will allow a subscriber of multiple SIMs 

to be matched to a particular database and this will assist in time and space complexity 
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1. 1. 1. 1. INTRODUCTINTRODUCTINTRODUCTINTRODUCTIONIONIONION    

 

Traffic congestion is a recurrent problem peculiar to large cities and towns and represents one of the core 

problems faced with large modern cities. In Nigeria, and Port-Harcourt City in particular, the alarming rate 

of traffic jams has made the Government embark on emergency road reconstruction and building 

demolishing exercises leading to increased government expenditure and displacement of persons. Traffic 

congestion is also the primary cause of long queues and lost man-hours in everyday business activity.  

Subscribers identity module or subscriber identification module (SIM) is an integrated circuit that securely 

stores the international mobile subscriber identity (IMSI) and the related key used to identify and 

authenticate subscribers on mobile telephony devices (such as mobile phones and computers).  
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The SIM circuit is part of the function of a Universal Integrated Circuit Card (UICC) physical smart card, 

which is usually made of PVC (a polymer of vinyl chloride used instead of rubber in electric cables) with 

embedded contacts and semiconductors. "Sim cards" are designed to be transferable between different 

mobile devices. The first UICC smart cards were the size of bank and credit cards; the development of 

physically smaller mobile devices prompted the development of smaller SIM cards where the size of the 

plastic carrier is reduced while the electrical contacts remain the same. (Asif Saad. (2011).  

 

A SIM card can carry a unique information of its user because it contains a unique serial number (ICCID), 

international mobile subscriber identity (IMSI, popularly referred to as phone number), security 

authentication and ciphering information, temporary information related to the local network, a list of the 

services the user has access to and two passwords: a personal identification number (PIN) for ordinary use 

and a personal unblocking code (PUK) for PIN unlocking. No two SIM cards can have the same ICCID, 

IMSI, PIN and PUK. Therefore, in order to maximise the uniqueness features of a SIM card, it is 

necessary for the card to be connected with a unique identity of the user; only biometrics can provide such 

unique identity; where customers are registered, using fingerprint as an example, on a database system, 

alongside with any other user details as well the unique phone number. This MIT project work is focused 

on the creation and dynamic deployment of biometrics database for registering SIM cards using the 

fingerprint technology. 

 

2. 2. 2. 2. LITERATURE REVIEW;LITERATURE REVIEW;LITERATURE REVIEW;LITERATURE REVIEW;    

    

2.1 2.1 2.1 2.1 Overview of SIM CardOverview of SIM CardOverview of SIM CardOverview of SIM Card    

The SIM was initially specified by the European Telecommunications Standards Institute in the 

specification with the number TS 11.11. This specification describes the physical and logical behaviour of 

the SIM. With the development of UMTS the specification work was partially transferred to 3GPP. 3GPP 

is now responsible for the further development of applications like SIM (TS 51.011) and USIM (TS 

31.102) and ETSI for the further development of the physical card UICC. The first SIM card was made in 

1991 by Munich smart-card maker Giesecke & Devrient, who sold the first 300 SIM cards to the Finnish 

wireless network operator Radiolinja. (Saad, 2011). 

 

5 V, 3 V and 1.8 V are the three operating voltages for SIM cards. SIM cards launched before 1998 used 5 

V as the major operating voltage. 3 V and 5 V were the operating voltage that were well suited for the 

subsequent SIM cards that were produced. 5 V, 3 V and 1.8 V supports modern cards. Modern SIM cards 

allow applications to be loaded when the SIM is in use by the subscriber. These applications communicate 

with the handset or a server using SIM application toolkit, which was initially specified by 3GPP in TS 

11.14 (there is an identical ETSI specification with different numbering). ETSI and 3GPP maintain the 

SIM specifications; the main specifications are: ETSI TS 102 223, ETSI TS 102 241, ETSI TS 102 588, 

and ETSI TS 131 111. SIM toolkit applications were initially written in native code using proprietary APIs. 

In order to allow interoperability of the applications, Java Card was taken as the solution of choice by ETSI. 

Additional standards and specifications of interest are maintained by Global Platform. (ITU, 2006). 

 

SIM cards store network-specific information used to authenticate and identify subscribers on the network. 

The most important of these are the ICCID, IMSI, Authentication Key (Ki), Local Area Identity (LAI) and 

Operator-Specific Emergency Number. The SIM also stores other carrier-specific data such as the SMSC 

(Short Message Service Center) number, Service Provider Name (SPN), Service Dialing Numbers (SDN), 

Advice-Of-Charge parameters and Value Added Service (VAS) applications. (Refer to GSM 11.11.). 

There are various data capacities that SIM cards can emerge such as 32 KB to 128 KB. The data capacities 

allow maximum contacts of 250 to be stored on the SIM while only 33 Mobile Network Codes (MNCs) is 

allowed in the 32 KB, the 64 KB version allows for 80 MNCs. 
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SIM that is roaming and is not in its home network are mostly used by network operators to store 

information on preferred networks. To make use of the best commercial agreement in order for the 

original network company to have to pay the network operator that ‘saw’ the phone first, the network 

operator can use this to connect to a preferred network because the operator issued the SIM card. This 

SIM card in a phone does not mean that it connect to a maximum of 80 or 33 networks, but it means that 

the preferred networks can be specified up to that number by the SIM card issuer; The SIM can use the 

first or best available network if it is outside these preferred networks. 

 

2.2 2.2 2.2 2.2 Integrated Circuit Card Identifier Integrated Circuit Card Identifier Integrated Circuit Card Identifier Integrated Circuit Card Identifier     

Each SIM is internationally identified by its Integrated Circuit Card Identifier (ICCID). ICCIDs are stored 

in the SIM cards and are also engraved or printed on the SIM card body during a process called 

personalisation. The ICCID is defined by the ITU-T recommendation E.118 as the Primary Account 

Number. (ITU, 2006). Its layout is based on ISO/IEC 7812. According to E.118, the number is up to 22 

digits long, including a single check digit calculated using the Luhn algorithm. However, the GSM Phase 1 

defined the ICCID length as 10 octets (20 digits) with operator-specific structure. (Gaby, 2006). 

 

3. 3. 3. 3. METHODOLOGY:METHODOLOGY:METHODOLOGY:METHODOLOGY:    

    

3.1 3.1 3.1 3.1 System Design ProcessSystem Design ProcessSystem Design ProcessSystem Design Process    

In this Biometric SIM registration application software development process, the design phase involved 

decomposing the system into modules and defining the relationship among the constituent modules. Top 

down design approach was employed in this project work. This involved dividing the system into 

subsystems or modules and each subsystem being further divided into even smaller sub-units.  This process 

of division is repeated until each module is sufficiently small enough to be conveniently coded 

(implemented) as an independent entity that performs a clearly defined operation. 

    

3.2 3.2 3.2 3.2 System EvaluationSystem EvaluationSystem EvaluationSystem Evaluation 

The analysis and comparison of existing Biometric System application software resulted from the review of 

related works. The critical analysis led to the adoption of the scheme of requirement specifications that 

highlighted the nature of the proposed model and system. This Biometric System application software is all 

about acquisition of the fingerprint of the SIM card user while registering the SIM card. The registration 

(enrolment) of SIM users, the querying of information, the processing and storage of data and information, 

all automated to form the Biometric registration System application software. The Admin (the one 

registering people) feeds in the data (fingerprint scans as well) into Computer system on which the 

Biometric System application software is installed. 

 

3.3 3.3 3.3 3.3 Model Formulation Model Formulation Model Formulation Model Formulation     

A prototype was proposed and designed to verify the assumptions acquired from the analysis of the scheme. 

An evaluation of the prototype Biometric System application software led to the construction of a model. 

During this stage, a further comparison of existing schemes and their architectures, and the new proposed 

solution was done to extract similarity on the design and the improvement by this work. The major 

inclusions into the existing model that resulted in this new proposed model are the admin security login 

(which ensures that each user must be duly registered for an access can be granted to use the application 

software) and the module to query out some specific information. 
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4. 4. 4. 4. RESULTRESULTRESULTRESULT    

    

4.1 4.1 4.1 4.1 ImImImImplementation Environmentplementation Environmentplementation Environmentplementation Environment 
Visual Studio IDE (Integrated development Environment) was used in the implementation of this project. 

Microsoft Visual Studio is an integrated development environment (IDE) from Microsoft. It is used to 

develop computer programs for Microsoft Windows, as well as web sites, web applications and web 

services. Visual Studio uses Microsoft software development platforms such as Windows API, Windows 

Forms, Windows Presentation Foundation, Store and Microsoft Silverlight. It can produce both native 

code and managed code. Visual Studio supports different programming languages and allows the code 

editor and debugger to support (to varying degrees) nearly any programming language, provided a language-

specific service exists. Built-in languages include C,
[6]

 C++and C++/CLI (via Visual 

C++), VB.NET (via Visual Basic .NET), C# (via Visual C#), and F# (as of Visual Studio 2010
[7]

). Support for 

other languages such as M, Python, and Ruby among others is available via language services installed 

separately. It also supports XML/XSLT, HTML/XHTML, JavaScript and CSS. 

 

 

    
Fig 1: Fig 1: Fig 1: Fig 1: Implementation EnvironmentImplementation EnvironmentImplementation EnvironmentImplementation Environment    

    

4.2 4.2 4.2 4.2 Installation of the Application SoftwareInstallation of the Application SoftwareInstallation of the Application SoftwareInstallation of the Application Software    

The Biometric registration application software was successfully installed on a laptop with the following 

specifications 

 

• 750 Gigabytes Hard disk 

• 8 Gigabytes RAM (Random Access Memory) 

• 4 Gigahertz Processor Speed (Intel Pentium Dual Core) 

• A 64-bit Operating System (Windows 7) 

 

The installation process was done step by step, following the prompts displayed by the application setup 

until installation was complete. Figures 4.1 to 4.6 show the installation process. The installation process was 

done step by step, following the prompts displayed by the application setup until installation was complete.     
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4.3 4.3 4.3 4.3 Component InterComponent InterComponent InterComponent Interactionactionactionaction    

The major modules in this Biometric SIM application software project work are: home module, admin 

module (users’ details, and admin login), registration module, and the help module. Each module was 

coded on separate forms (pages). The home page is the starting point for the use of the Biometric SIM 

application software application software. It has three menus. The menus are: Admin, Register menus and 

the Exit button. The Admin Menu contains the Admin login button which allows the admin to login and 

view some windows like the daily registration Window for example, which is inaccessible to mere users. 

The registration window allows the user to register (enrol) new SIM subscribers by placing the thumb on the 

scanner for the finger print to be captured and stored in the database, and to supply bio data (name, level, 

department, gender, matric no, phone no and e mail). No user can register more than once; the error 

message “Registration already done” will be displayed. The Exit button is used to quit the application once 

all registration for a particular time has been done. Below shows the windows of the Biometric SIM 

application software. 

 

 
Fig 2: Fig 2: Fig 2: Fig 2: The home pageThe home pageThe home pageThe home page    

 

 

    
Fig 3: Fig 3: Fig 3: Fig 3: The admin login pageThe admin login pageThe admin login pageThe admin login page    
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Fig. 4: Fig. 4: Fig. 4: Fig. 4: The registration pageThe registration pageThe registration pageThe registration page    

    

    
Fig 5: Fig 5: Fig 5: Fig 5: Validation pageValidation pageValidation pageValidation page    

    

    
Fig 6: Fig 6: Fig 6: Fig 6: Validation page showing a registereValidation page showing a registereValidation page showing a registereValidation page showing a registered userd userd userd user    
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Fig 7: Fig 7: Fig 7: Fig 7: Admin page showing the registered users detailsAdmin page showing the registered users detailsAdmin page showing the registered users detailsAdmin page showing the registered users details    

    

    

5. 5. 5. 5. CONCLUSIONCONCLUSIONCONCLUSIONCONCLUSION    

 

This work presents the implementation of Biometric SIM card registration application. The project work 

answers the cravings of most individuals and corporate bodies who want to see impersonation and every 

other related crimes being brought to a halt. A unique feature is needed to avoid impersonation when 

registration is being taken; biometrics features provide such an amazing uniqueness. The successful 

completion of this MIT project work complements the incremental growth in biometrics registration. These 

advantages are given a louder voice by successful completion of this project work. The coding was done 

from scratch using Microsoft’s C Sharp Programming Language (Frontend) and MySQL (WAMP Server) 

as the database (Backend). The Biometric SIM card registration application software developed is secured 

and dynamic enough to avoid the menaces, most especially impersonation related frauds, attributed to the 

official settings.    

    

6. 6. 6. 6. RECOMMENDATIONRECOMMENDATIONRECOMMENDATIONRECOMMENDATION    

    

Given the constant increase in the development of Information and Communication Technology (ICT) in 

every sector of our economy, there arises a need to continue to harness both as tools for delivering 

qualitative services in every formal settings of our nation. Hence we make the following recommendations: 

• Government should try and make use of this technology, in the larger sense; the 

government and the stake holders in the telecommunication industry should make sure 

that all government establishments/institutions are equipped with enough ICT equipment 

that will enable them to gradually swap from the old and stressful paper registration mode 

to the biometrics registration.  

•  Users (employed SIM registration staff) with little or no computer usage skill should be 

given a proper orientation and necessary basic computer training before the use of the 

biometric application software to avoid difficulty in use which may lead to errors. 
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