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Abstract 

The project team proposed to construct a general security system 

based on fingerprint identification which can be used in many 
companies, organizations and offices etc. 

This system takes fingerprint of person by using fingerprint reader - - 

device which has the ability to take an image of the fingerprint then 

analyze this image and make search in the matching between fingerprint 

of the user and fingerprint which is stored in the database on the 

computer. Then the system must control the operation of the door 

opening to the users to enter or not to the company. 
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CHAPTER ONE 

Introduction 

1.1 Overview 

This Project is a general security system based on fingerprint identification 
which can be used in many companies, organizations and offices etc. 

The system takes the fingerprint of a person by using fingerprint reader device 
then the system will search in the company database for a match. If there is a match 

between the current fingerprint with another one which stored in the company database; 

then the system must give complete information about the employee in the company, 
also gives his entering and leaving time. It also gives a welcome or goodbye voice 

message with his name, and finally opens the door for this person to enter or to leave 
the company. The system gives the ability to register new users by taking their 

fingerprints with all other needed information and store them in the company database 
.This operation is supervised by the administrator. 

1.1.1 Importance of the Project: 

• This system is simple and very secure as no two person have the same 

fingerprint 



• This security system protects company from any strange person ( can be used 

for controlling who can enter the company or the organization and who 

can't). 

• Many offices use the manual system to record information about their 

employee which leads to inefficiency and wasting in time, move over the 

manual systems has many drawbacks. It's slow and unprofessional system 

and it is easily lost. So our security system helps you to organize employee's 

data, provide you with specific details about each employee during his work 

(his entering, leaving time, working hours, name, email, telephone number 

and ID etc). 

• One of the main targets of all organizations is to manage the work in order to 

accomplish a sufficient work easily, so the idea of this project is to build 

software package that will save money and speed up this process. 

• Simple to implement, it can be implemented in houses which allows only the 

family to open the main doors. 

1.2 Project Objectives 

• Designing and implementing a security system using fingerprint identification 

for companies, governments, organizations, banks etc. 

o Giving full information about each employee in these places. 

• Giving the administrator easy way to supervise the employees in his company. 

• Ensured of employee time of work. 

• Give the ability of registration for new users. 



1.3 Literature Review 

This section shows the previous studies whish is done in the same field of our 
system. 

1.3.1 Previous Studies 

• Fingerprint Door Access Control System, can be used in Time Attendance 

System 

It senses your fingerprint to unlock your door. You also have the option of using a 

password and a good old fashioned key system, if you decide to enter your home 
through conventional means. [IJ 

o Biometric Computer Logon Access Security Control System 
Provides flexible and granular account and resource management, allowing you to 

control how networks are accessed and by whom. ! 

1.4 Time Plane and Project Schedule 

The project activities depend on each other, so the task durations and 

dependencies are as the following: 

Tl: Searching and preparing for the project: try to find the suitable project by 

searching the internet and the library then asking our advisor to initialize the 

project, and then evaluate the project tasks cost and levels. 



T2: Understand the problem: understand the problem, find the requirements, the 

constraints and the location. This is done by meeting the user and prepares a 
certain questions to ask him for, in order to get the best project understanding. 

T3: The project searching and analysis: search and analysis the project and allocate 

information and data about the project levels and sublevels, tasks and subtasks. 

T4: The project requirements analysis: the project has many types of components 
that must be provided and explained in order to implement the final project and 

achieve the system requirements. The system has hardware and software 

requirements which must be achieved through the simulation and final 
presentation. 

TS: Introduction to project and studying the Fingerprint Reader Device 

T6: Studying the operation of opening the door using magnetic system that will use 
and other hardware required. 

T7: Collecting Theoretical background about the system, by finding the hypothesis 

and study environment. 

T8: Design concepts, modeling the system, design the block diagram and find the 

design options. 

T9: Writing the software. Draw the flowcharts; write the algorithms and the code 

listing. 

o 



TIO: Implementation and testing the system: the project will be tested and 

implemented to insure that the system and user requirements levels are achieved 

or not, to adjust the problems and errors in the system to maintain it, then try to 

test and execute it again until it works in the best way. 

Tl 1: Reanalyze and re-implement the system if any thing goes wrong. 

T12: Final Project and presentation: as a conclusion the final project will be 

implemented completely without any problem. 

Tl3: Documentation writing: the writing begins from the first step to the last one in 

parallel. 

1.4.1 Time line Chart 

In order to determine what tasks will be conducted at a given point in time the 

timeline chart is drawn. This shows all the project tasks, the duration of each task and 

the concurrency between the tasks. 

The following charts show the timeline for the first semester table 1-1, and the 
second semester table 1-2 
IA».o I I 
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Figure 1-1: Project Activity Bar Chart (First Semester) 
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Figure 1-2: Project Activity Bar Chart (Second Semester) 

It can be seen from both timeline charts there is some dependency between some 

tasks, such as the relation between the first two tasks (after looking at the suitable 

project and deciding what to do the problem understanding start). And also there is a 
concurrency between other (understand the problem and the project searching and 

analysis can be worked simultaneously) the second and the third task. 

1.5 Estimated Cost and Budget Breakdown 

The project components (hardware and software) will be purchased from the work 

group to implements the project. 

The project needs both of hardware components and software programs that runs on 

the PC, so all needed electronic components parts and software programs will be 

purchased. 

• The Hardware Components Cost 

There are many electrical Chips and equipments have to be provided Such as: 

V 



Component Quantity Price 

Fingerprint Reader device 1 60$ 

Step Down Transfurmer 1 2$ 
Full Wave rectifier " Bridge" 2 2$ 
Relay 2 5$ 
Regulator 1 1$ 
DC motor 1 20$ 

Darlington pair 2 4$ 
Transformer 12 V,5A 1 20$ 

Capacitors and resistors 12 5$ 
Buzzer 1 1.5$ 

Amplifier 1 3.5$ 

LOR sensor 1 1$ 
Optocupler 1 2$ 
The Total Cost 127$ 

Table 1-1: Hardware Cost 

Note: the electronic components price is varied depending on the component 

efficiency and the purchasing source and as the performance of the project increases the 

cost increase. 

• Software Programs Cost 

Windows XP version or more cost (20$). 

'I' Microsoft PowerPoint, word, Smart draw, and publisher cost (50$). 

r. Oracle and VB.NET programs cost (50$ ) 

A 



• Human Effort Cost 

The system group consists of three undergraduate engineering Students 
The estimated work cost all is 3000$ per semester. 

The total cost contains the hardware equipments, software programs and human effort 
is approximately 3247 $. 

1.6 Project Risk Management 

The project risk management avoids the project from being suddenly threatened 

by occurred risk problem that might terminate the project, so by studying the project 

from its all sides the project come with some risks which can be avoided in particular 
case. 

There are three categories of risks which are: 

Project risks: the risks that affect the project schedule or resources which is: 

• Hardware which is essential for the project will not be delivered on 

schedule. 

Y. Product risks: the risks that affect the quality or performance of the software and 

the hardware for the project which are: 

• Large number of requirements changed than anticipated 

• The database size is underestimated. 

r. Business risks: the risk that affect the system developing which are: 

• A competitive system has marketed with lower cost before the system 

complete. 



• Cost risk that is the project may be terminated because of exceeding the 

available budget. 

To avoid these risks and managing them; the following was done: 

• Looking in the local market for the needed components before starting the 
project. 

• Working on the project through the winter vocation to avoid the project 

delaying. 

• Understand the project from all its different phases so no sudden changes 

occurred. 

• Determine the project's cost before starting the implementation. 

• Save the written works in more than one resources (Computer, flash 

memory, Internet Email, and CD ROM) 

1.6.1 Error Resources 

Getting the correct fingerprint for a user from the previously stored 
fingerprints is a not an easy operation using image processing algorithms. It can force 

many errors because of a plenty of error resources. The error resources are varying 
between resources we can control it or error resources are out of controlling. 

In this section we will mention some of the error resources we forced 

through our work. We can divide these resources to Environment, human error 

resources. 

Environment Error Resource 

1 



A fingerprint pattern which is recorded which is recorded on a rainy day is surly 

different than a fingerprint pattern that is recorded on a sunny day. 

Human Error Resource 

• The human could put his finger in a situation or position that we could not 
handle it or dealing with or it may give an incorrect result. 

• Also the person ages is affect on the clarity of a fingerprint 

1.7 Report contents 

The final project report consists of seven chapters; we are interested in this 

semester with the first six chapters which we will talk about. The following is a brief 

description of the topics that are covered in each chapter. 

Chapter One: Introduction 

This chapter present general idea about the project and its importance, and also 
literature review, system requirements, project scheduling, estimated cost and risk 

analyses, also summarize the report contents. 

Chapter Tow: Theoretical Background 

This chapter talks in more details about the basic components used in the 

project, discuss the hypothesis, show the project integrity and theoretical background 

about the system components. 



Chapter Three: Project Conceptual Design 

This chapter describes in details the design concepts, introduces project 

objectives in details, shows the general block diagram of the system and explains how 

the system will work, discuss design options and justify those chosen for the project. 
Show how the system interacts with the surrounding environment. 

Chapter Four: Detailed Technical Project Design 

This chapter presents detailed description of the project phases, view the 
subsystem detailed design, show the schematic diagram and discuss the user system 
interface. 

Chapter Five: Software System Design 

This chapter handles the software related to the system, depicts flowcharts about 
system operation and the code listing. 

Chapter Six: System Implementation and Testing 

This chapter includes the implementation phase with the testing of these phase. 

General hardware and software component are tested and shown in this chapter. 

Chapter Seven: Conclusions and Future Work 

This chapter describes some significant points about the way of continuing do 
more and more in the field of the system concepts or tools. Also, it represents the 

conclusions extracted during designing and implementing it. 

\Y 
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Chapter Two 

Theoretical Background 

2.1 Overview 

In this chapter we are going to introduce theoretical background of the system 

such as main component both hardware and software, also the theories related to the 

projects main idea , all of this will be described using different notations and models. 

2.2 Theoretical Background Related to Main Idea of the Project 

In this section we are going to give a theoretical background about the fingerprint 

and basic principles about it. 

2.2.1 Fingerprint 

A fingerprint is an impression of the friction ridges found on the inner surface of 

a finger or a thumb. 
The science of fingerprinting constitutes the only unchangeable and infallible means of 

positive identification known to man. 

Toe reasons why fingerprints are used for identification purposes are outlined 

next. 

1£ 



These premises are supported by scientific research in areas such as biology, 
embryology, anatomy and histology. 

• Ridge patterns and the details in small areas of friction ridges are unique and 
never repeated. 

• Friction ridges develop on the fetus in their definitive form before birth. 

• Ridges are persistent throughout life except for permanent scarring. 

Facts: 

• Identical twins have the same DNA configuration but they do not have 

identical :friction ridge configuration. 

• Also, a clone is not a perfect copy, and fingerprints will be different. 

• Some people have some skin diseases which prevent normal formation of 

fingerprints, and there are a case of one family which have no fingerprints 

(for genetic reason, probably). 

• Some skin diseases such as psoriasis which cause problems for proper 

fingerprint recognition. 

• Scars produce some unusual patterns that are easily recognizable. 

2.2.2 Basic Principles of Fingerprints 

In this section we are going to explain the basic principles of fingerprint; it's 

structure, types, how to be match two fingerprints, the classification of fingerprints. 



2.2.2.1 A fingerprint is an individual :h: te -:.: c arac enstic 

In the 90 years since fi · · mgerpnnting was generally introduced, out of the millions 
of sets of prints that have bee tak · · · n en, no two individuals have been found to have the 
same fingerprints. 

Figure 2-1: Fingerprint ®l 

It is not the shape of the print that is individual, but rather the number, location 

and shape of specific ridge characteristics ( also known as minutiae). 

When comparing a print from a crime scene to a known print of a suspect the 

examiner is looking for minutiae in the same place on each print. This is complicated as 
it is rare to get a whole fingerprint at a crime scene so it is often only a section of a print 

that is being compared. It is also common for the print to be distorted as it is pressed or 

rolled onto a surface, so that two prints from the same finger of the same person don't 

look the same. 

,i 
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ridge bifurcating in 
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2.2.2.2 A fingerprint will remain unchanged during an individual's lifetime 

The ridges on the grasping surfaces of hands and on the soles of feet are present 

at birth and remain unchanged for life except for size as growth occurs. They may be 

obscured by deep tissue damage that causes scarring, like burns for example. However 

these scars may also be useful as points of identification. 

2.2.2.3 Fingerprints have general ridge patterns that permit them to be 
systematically classified 

Fingerprint patterns are classified into three main kinds: 

Arches; 5 % population 

Loops; 60 - 65 % 

Whorls; 30 - 35 % 

This classification was extended by Sir Edward Henry in "1897". This system of 

classification, with some variation, is still in use today. 

Classifying the general pattern of fingerprints allows them to be stored in a 

filing system and subsequently retrieved for comparison. 

Arches Loops Whorls 

F. · t T C4l Figure 2-2: 'ingerprint 'ypes 
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2.2.2.2 A fingerprint will remain unchanged during an individual's lifetime 

The ridges on the grasping surfaces of hands and on the soles of feet are present 

at birth and remain unchanged for life except for size as growth occurs. They may be 

obscured by deep tissue damage that causes scarring, like burns for example. However 

these scars may also be useful as points of identification. 

2.2.2.3 Fingerprints have general ridge patterns that permit them to be 

systematically classified 

Fingerprint patterns are classified into three main kinds: 

Arches; 5 % population 

Loops; 60 - 65 % 

Whorls; 30- 35 % 
Arches Loops Whorls 

Figure 2-2: Fingerprint Types > 

This classification was extended by Sir Edward Henry in "1897". This system of 

classification, with some variation, is still in use today. 

Classifying the general pattern of fingerprints allows them to be stored in 

filing system and subsequently retrieved for comparison. 



2.2.2.4 Fingerprint Identification 

Among all the biometric techniques fir =· -be ed ide ific ®> 5 s, ingerprint-vase identification is the oldest 
method which has been succes full d . . . s Y use in numerous applications. Everyone is known 

to have unique, immutable fingerprints. A fingerprint is made of a series of ridges and 
furrows on the surface of the fin Th · · · ger. e umqueness of a fingerpnnt can be determined 
by the pattern of ridges and furrows as well as the minutiae points. 

Minutiae points are local ridge characteristics that occur at either a ridge 
bifurcation or a ridge ending. 

Fingerprint matching techniques can be placed into three categories: 

• Minutiae-based 

• Correlation-based. 

• Ridge-based. 

Minutiae-based techniques first find minutiae points and then map their relative 

placement on the finger. 

However, there are some difficulties when using this approach. It is difficult to 

extract the minutiae points accurately when the fingerprint is of low quality. Also this 

method does not take into account the global pattern of ridges and furrows. The 

correlation-based method is able to overcome some of the difficulties of the minutiae­ 

based approach. However, it has some of its own shortcomings. Correlation-based 

techniques require the precise location of a registration point and are affected by image 

translation and rotation. Ridge-based technique extracts the major straight lines that 

match the fingerprint ridges and uses these lines to estimate the rotation and 

translationparameters necessary to register the query and thetemplate fingerprint 

images. 



Figure 2-3: Fingerprint Matching [SJ 

2.2.2.5 Fingerprint Classification 

Large volumes of fingerprints are collected and stored everyday in a wide range 

of applications including access control, and driver license registration. An automatic 
recognition of people based on fingerprints requires that the input fingerprint be 
matched with a large number of fingerprints in a database (FBI database contains 
approximately 70 million fingerprints!). To reduce the search time and computational 

complexity, it is desirable to classify these fingerprints in an accurate and consistent 
manner so that the input fingerprint is required to be matched only with a subset of the 

fingerprints in the database. 



Right Loop Left Loop Whorl 

Arch Tented Arch 

Figure2-4: Fingerprint Classification ® 

Fingerprint classification is a technique. to assign a fingerprint into one of the 

several pre-specified types already established in the literature which can provide an 

indexing mechanism. Fingerprint classification can be viewed as a coarse level 

matching of the fingerprints. An input fingerprint is first matched at a coarse level to 

one of the pre-specified types and then, at a finer level, it is compared to the subset of 

the database containing that type of fingerprints only. 

2.3 Hypothesis, Hardware and Software Related to the System 

In this system we have a set of hypothesis we need to offer to determine how the 

system will be operating specifically. 
Toe door will open and close automatically and the system will give a welcome 

and goodbye voice message. The system gives the entire employee's information, also 

the system provide the ability of registration for new users. 



2.3.1 Theoretical Background about Sy st ys em Components 

As mentioned in chapter b .s:-. hi . . . one vetore, tl is project is in general a computerized 
stand alone system that displa th 1 . . . Y e emp oyee information with a voice message. 
This project has used hardware devices whish is talked about them in this section. 

2.3.1.1 Fingerprint Reader Device 

Figure 2-5: Fingerprint Reader Device 

The Microsoft Fingerprint Reader is a device sold by Microsoft that augments 

normal passwords with the fingerprint of a user for convenience. Launched September 

4, 2004, the device requires Windows XP or Windows Vista to run. 

• Universal Serial Bus (USB) Compatible 
• Easy-to-use software makes replacing passwords with your fingerprint a breeze. 

• Use of a fingerprint reader in combination with a password offers a much higher 

level of authentication security for access to data or networks than can be 

achieved with a single form of authentication. 

• This device reduces the complexity since a fingerprint cannot be forgotten, 

misplaced or shared. 
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Features and Benefits 

• Secure fingerprint reader for accessing websites and other secure features. 

• Smoothly integrates with Microsoft and other software. 

• Eliminates sign-in hassles. 

• Durable and reliable. 

• Usable with either hand. 

2.3.1.2 Electrical Lock 

This electronic Lock opens the door when it receives a signal form the PC, it 

needs 12 VDC to work, and it is made from stainless steel. 

Figure 2-6: Electrical Lock 
2.3.1.3 DC Motor 

Figure 2-7: DC Motor 
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A DC motor is an electri . c motor that runs on direct current (DC) electricity. It 
uses electrical energy to produ h ce mechanical energy. A DC motor is designed to run on 
DC electric power. By far th e most common DC motor types are the brushed and 
brushless types, which use internal d . an external commutation respectively to create an 
oscillating AC current from th DC · · 

' ie source; so they are not purely DC machines in a 
strict sense. 

r,r,1,¢ Light Dependent Resistor LDR Sensor 

Figure 2-8: LDR Sensor 

Light Dependent Resistors (LDRs) are photoconductive cells which exhibit very 

high resistances typically in the MegaOhm range under low and "zero" light (i.e. totally 

dark) conditions, and conversely, a low resistance in very bright light. The high 

resistance is similar to the turning "off" of a switch while the low resistance, the turning 
"on" state. This makes the device very suitable for a wide variety of light sensing 

applications in solid-state electronics. 



The TDA2030 Operational Amplifier 

Figure 2-9: TDA2030 Amplifier 

The TDA2030 is a monolithic integrated circuit in pent watt; package, intended 

for use as a low frequency class AB amplifier. Typically it provides 14W output power. 

TheTDA2030 provides high output current and has very low harmonic and cross-over 

distortion. 

Further the device incorporates an original ( and patented) short circuit protection 

system comprising an arrangement for automatically limiting the dissipated power so as 

to keep the working point of the output transistors within their safe operating area. 

Y,Y',Y Software Requirements 
In this section we are going to talk about the needed software for our project whish is 

used to implement our system. 

2.3.2.1 Visual basic .NET 2005 (VB.NET) 

VB.NET is a simple, modem, object oriented language derived from C 

and Java. It aims to combine the high productivity of C++.VB.NET includes a 

Common Execution engine and a rich class library. 
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Features of VB.NET 

'· VB.NET is object orient d 1 · · tec language which supports Data Encapsulation, 
inheritance, polymorphism and interfaces. 

"· VB.NET includes native support for the COM and windows based 
applications. 

r Users no longer have to explicitly implement the unknown and other 

COM interfaces, those features are built in. 

& Components from C# and other managed code languages can be used in 
VB.NET. 

o, VB.NET is a modem, object oriented language that enables 

programmers too quickly and easily build solutions for the 

Microsoft.NET platform. 

Note: we used VB.NET in programming this project because it is easy to be connected 

with database and needed software like SDK and fingerprint driver. 

2.3.2.2 Microsoft Access 

Microsoft Access is a powerful program to create and manage your databases. It 

has many built-in features to assist you in constructing and viewing your information. 

Access is much more involved and is a more genuine database application than other 

programs such as Microsoft Works. The access database is simple, portable allow 

executing query strings through the .Net providers and can use in this project. We use 
it as software related to recording fingerprint pattern and all person's information. 
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CHAPTER THREE 

System Conceptual Design 

3.1 Overview 

This chapter will focus on the st bi 5- .: system objectives, design options, system block 
diagram, system implementation and modeling. 

3.2 Detailed System Objectives 

The main objectives of the project are to produce a security system for general 

usage from many organizations, companies, or houses etc, there are some other minor 

objectives related to the main objective such as: 

• A security system using fingerprint identification for companies, governments, 

organizations and banks etc. this system allows only a specific people to enter 

the company according to their fingerprints, any unknown person can't enter the 

company since this system control the operation of the door opening by making 

it open and close automatically according to an order come from the PC. 

• Give full information about each employee in the company so this System helps 

the administrator to organize employee's data, provide him with specific details 

about each employee during his work e.g. (his entering and leaving time 

etc ),ensured of employee time of work in a way without wasting time and effort. 

All these information stored in database system on the PC. And it can be 

accessed easily by using specific programming language with Microsoft access. 

• Give the ability of registration for new users. when new employee come to work 
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in the company· this syster all ' m ow them to register by taking their fingerprints 
form the device and th all . , . e needed mformation (user's name, user's image, 
user's id, phone number and ·il ) al ema» about them. This information is registered 
on graphical user interfac ~ th . . . . e rorm en storing all information in the system 
database. 

3.3 Design Options 

Securely system can be designed using many different approaches such as: 

a. Why choose Fingerprint Recognition over other biometrics? 

• The finger image is about 1/3 X 1/2 inch in area while others have large 
images size for example the face is 5 X 8 inches in area; so less data to 

process and analysis. 

• By using the fingerprint reader we control the lighting strength and the size 

of the image, so fingerprint images are clear for processing. 

• Voice readers are not reliable in noisy environments like public places or 
across phone lines with variable acoustic properties while fingerprint works 

well in public places. 
• This approach is both more efficient and less costly. 

b. This system must be taking the fmgerprint of the person 

To perform this goal; we can use many techniques such that: 
1. Taking an image of the fingerprint by using scanner. 
". Taking the fingerprint image from fingerprint reader device. 
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This project chooses the second o . . . . 
d th 

pbon which is using fingerprint reader device 
an e reason of choosing it refers to: 

• This device give an ima f th ge O e fingerprint that more clear rather than 
an image from the scanne Th er. at means the comparison operation will be 
more accurate and give better results. 

• Since this project repr t . esen s a secunty system that using in the company 
or · · organization to control that is enter and who is not. So taking the 
fingerprint by using fingerprint reader device is more easy way for the 
people rather than using the scanner. Only; any employee can press on 
the device and then can be enter. 

• It's also smoothly integrates with Microsoft and other software. 

• Durable and reliable. 

c. The system must be control the door opening operation by an order come 

from the PC through interfacing unit between PC and the door. 

There are many techniques can be used to make this such that: 

• Using electrical motor that is fixed on the door and gear, when the PC gives an 

order to open the door. This motor and through interfacing unit causes the door 

open for the employee to enter or to leave. 

• Using magnetic system, by fixing an electrical magnet on the wall behind the 
door; and piece of iron that fixes on the top of the door, when the order come 
from the PC, the lock of the door must open automatically, then an electrical 

current is passing the magnetic file, this is delivering a magnetic field which is 

give a magnetic force causing the door to move. 
• Using the electro-pneumatic action which represents a control system for pipe 

organs, whereby air pressure, controlled by an electric current and operated by 

the keys of an organ console, opens and closes valves within wind chests. 



. In this project we chose the second o tio . . . 
technique to open the door of the 9Pon at the first which is using magnetic 

o e company but aft h . 
faced a lot of difficulties whi h; '' er t e implementation and testing we 

c made us to chan thi . 
DC motor that is fixed th d . ge s mechamsm and using electrical 

on e toor with gear. 

Figure 3-1 shows th d 1 e mo e of the door that we did the testing upon it. 

A B 

Figure 3-1: Model of the Door (A- Closed B- Opened) 

In general the main door of the companies is made of iron for security purposes 

because of that it is difficult to make the magnetic field to attract a specific area of the 

door so the torque needed to move the door will be increased. 

Another difficulty is the position of the magnet and how to fix it or to make it 

able to move. Since the magnet filed has a flux lines with static direction and the door in 

each moment change its position; the magnet mustn't be fixed but it must has a path for 

its movement in order to face the door in every moment and attract it . 
Figure 3-2 shows the way of fixing the magnet on the door slide and other on the 



door edge. 

Figure 3-2: Fixing the Magnet on the Door 

3.4 System Modeling 

In order to understand the system clearly graphical representation is made. There 

are many modeling graphs, in the system modeling, we will talk about the use-case and 

the sequence diagram; these will be shown in the following figures. 

3.4.1 Use-Case 

We have two use-case diagrams; the first for registration shown in figure 3-3 

and other for general employee usage shown in figure 3-4. 
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Get ID 

Insert Requried 
Information 

Figure 3-3: Registration Use-Case 

t Welco 
Goodb 

Message 

Figure 3-4: General Use-Case 



3.4.2 Sequence Diagram 

Here, we will show the sequence di · 1agrams for our system; first the registration 
sequence as appear in figure 3-5, 

$ 
User 

I 

Fingerprint Reader Adminstrator Database 

Place Left Index 

Stored (acknole dgement) 

Ask for User Information 

I Enterinn Informations ' 
I 
I 
I 
I 
I 
I 
I 
I 

AA Ree::strati0n Comnleted (acknoledgement) 

Figure 3-5: Registration Sequence Diagram 

After the registration the user become a member in the organization or an 

employee, the following figure 3-6 shows the general sequence for the employees 

through each day. 
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3.5 System Block Diagram 

This system consists of fi h . ve physical modul (fir 
DC motor, Electrical lock, and the d . es mgerpnnt reader device, PC, 

oor), this shown in the following figure 3-7. 

- 
Fingerprint Personal 
Reader ~ 

Computer 

I 

Y 1 

Electrical 
Lock DC Motor 

•Ir 

Door 

Figure 3-7: System Block Diagram 

3.5.1 Fingerprint Reader Device 

This system should provide with fingerprint reader device. This device 

connected to the PC from its serial port. When the user press on the device, an image of 

the fingerprint will be created and enter to the PC, for processing. 
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3.5.2 Personal Computer 

The PC connected from its serial 
port to the fingerprint reader device which 

gives when the user presses on it, an image 3f hi fin . . . . . . e o s gerpnnt. Then taking this image 
and making companson operation with t d · · store images in the database. It's also control 
the operation of opening the door. 

3.5.3 Electrical Lock 

This electronic Lock opens the door when it receives a signal form the PC after 
the matching of the fingerprints is found. 

3.5.4 DC Motor 

It uses as a control system that built to control door moving parallel with 
opening the electrical lock , when the PC give an order to open the door in a form of 

digital signal ,this signal activate the DC motor which cause the door to move 

automatically . 
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CHAPTER FOUR 

Detailed Technical S . ystem Design 

4.1 Overview 

In this chapter we •are --going-to-d _ .b . . · 1escrbe ·the whole design for the system and 
describe the project components in detail. 

4.2 Detailed Description of the Program Phases 

The system goes through three -main phases: the input, the processing and the 

output. These phases are explained as the following: 

4.2.1 The Input Phase 

This system has one input comes from the fingerprint reader device which is 
·connected to the PC through serial port. After the person press his finger on this device; 

the device gives an image of his fingerprint and then storing it in the PC for processing 

see figure 4-1. 
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n 
Data3ase 

Figure 4-1: Input Phase 

For the -first -time the ·system allow specific users for registration, they ·register 
by taking their fingerprints directly from the device and storing them in the -system 
-database with all other needed -information about -them ,the registration done by using 

graphical user interface like the following figure 4-2 . 

• Al ,,_ Remd:r.ation Interfac-e Figure +% 7598 



4.2.2 The Processing Phase 

The processing operations of this system is in making the analyzing of the 
fingerprint image which was taken from the fingerprint reader by using specific image 
processing techniques this will solved using Visual Basic.Net 2005- programming 

language and-a-software cdevelopment kit; Fingerprint_SDK_2007. At first, the system 
must take the fingerprint image and applying -specific -algorithms to make it easier for­ 
processing, and then it makes comparison between this -image and the other images 
which stored in -the system -database to check if there is a matching between them -and 
then determine what action the system must do. 

4.2.3 The Output Phase 

The output of this system ·must achieve the following: 

If there is a match 

• Open the door automatically according to an order comes from the- PC -through 
the parallel -port-see figure 4-3, so let the person to enter or leave the company, 

and then close the door again. 
soi[] ·ive a welcome or goodbye voice message and full • Also the system will g 

thi. information taken by·accessmg those from the information about the person, tt ts . . 
d the PC. It contains his name, his ID, his phone system database that storec on 

number, his -entering-and -leaving time. 

If there is no match the system will: 

• K-eep the door close. 

.u -th· - - erson that he is not-allowed to enter-. • . sage to ten - ep e Give a voice error mes! e 



Figure 4-3: 25-way Female D-Type Connector 

Parallel port 

All ·contemporary PCs, shipped with-a single parallel printer port, seem· to· have 

the base address at 378 Hex. 

The PC parallel port adapter is specifically designed to attach printers with a 
·parallel ·port ·interface, ·but it ·can be used as a general input/output port for any device or 
application that matches its input/output capabilities. It has 12 TTL-buffer -output 
·points, which ·are latched and can be written -and -read under program control· using the 

processor in or out instruction. The adapter also has five steady-state input points that 
may be read using the processor's in instruction. 

The PC's Parallel printer port had a total of 12 digital-outputs and 5 digital inputs 
aceessed via 3 consecutive 8-bit ports in the processor's I/O space. 

• 8-output pins·accessed via the Data port 

.. 5 input pins (one inverted) accessed via Status port 
o 4 output pins (three inverted) accessed via the Control port 

Th . : 8 are grounded e remaining pins 



4.3 Subsystem Detailed Design 

The -Output phase starts when the PC made -the comparison between the -current 

fingerprint and the fingerprints that have been stored· in the database and then -it sends a 
signal to activate the DC motor and the ·electrical lock; this control signal is ·sent 

through- the LDR circuit to· check if there· is a body in front of the door before opening 
or dosing it, see figure 4-4. 

Personal 
Computer D]LDR Curcuit 

control siganal 's 
generati ol:n 

circiut 

1 , TY 

Electrical 
Lock Motor 

Door 

Figure 4-4: General Block Diagram 

4.3.1 Control Signal's Generation Circuit 

the fingerprint of the person who·want to find a match between e 
When the system . al through the parallel port to 

. th database it sends a control sign enter and the others in 1e 
h · figure 4-5. the optcoupler·as s own 11 
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Figure 4-5: Control Signal's Generation Circuit 

4.3.2 LDR Circuit 

The previous circuit is connected with the LDR circuit shown in figure 4-6 
through a transformer which is connected to the DC motor, if there is no person in front 

of the door then the circuit is closed and the motor will move the door to open or close 

depending on the person state. If there was a person in front of the door, the system will 

give an alarm to make the person attends. 
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vcc 
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Figure 4-6: LDR Circuit 

4.,3.3 Opening Door Mechanism 

In this system the door will open and close using DC motor and gear, the design 

of this mechanism that we used is shown in figure 4- 7. 
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The actual design and • 1 . implantation for the 
appears in figure 4-8. as we can motor and the gear for the system 

see , the motor and th 
door in mechanical way that d e gear are fixed on the top of the 

epends on using tw . 
whish is fixed under the gear Wh o iron arms connected with disk 

. en the system send . al 
moved in a circular motion d 3Sa signal to the motor; the disk is 

n an causes the arms move in 1 · . 
door moving ( open and cl ). linear motion that make the ose. 

) 

Figure 4-8: Mechanism of Fixing the Motor 

4.3.4 Controlling the Speed of the DC Motor 

This system is using DC motor to open the door by supplying it with 12 v 
signals, so the speed of the motor is high. To control the speed of the door at the 

opening and close operations; there is an electrical control circuit that based on using 

18W Hi-Fi amplifier; whish is shown in figure 4-9. The input of this circuit is taken 
from the output of the relay 12V from the control signal generation circuit. The output 
is connected with DC motor. The result that the speed of the door moving is slowed 

down. 
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Figure 4-9: Motor's Speed Control Circuit 

4.4 Overall System Design 

The overall interface circuit between the PC and the door is described in the 

following circuit diagram. See Figure 4-10. 
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CHAPTER FIVE 

Software System D . es1gn 

5.1 Overview 

In th.is chapter we will describe the . software that us d . hi 
interface, and the flow chart f th e in t s project, the 

i.or e system. 

5.2 Software Needed for the Project 

The project needs some computer programs d da . · +an ta structures in order to make the 

modeling, implementation, programming and testm· g for th . > 1IC eproject. 

The needed software for the project is: 

• Visual Basic.Net 2005 (VB.NET). 

• , MS Access. 

Software Development Kit (SDK). 

5.2.1 Fingerprint Software Development kit 

A fingerprint SDK is a software toolkit that allows the integration of biometric 

fingerprint recognition into various applications. They will typically utilize either DLL 

or ActiveX (COM) to interface with the integrated application. By referencing these 

ClCJSS. , ~• ~- · ) 
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DLL or COM objects dev 1 ' etopers «sir idesir are able to til; within a desired application. @ilize the fingerprir funcir 5 · orint 1ctionality from 

Fingerprint SDKs provide vile a basic fram 
scanner, capture an image e tr . ework of functions to talk to a fin . , x act the uni gerpnnt 

tw 
que minutia d 

compare o sets of extracted . • . e ata from the image and 
. • mtnutiae data. All of , 

functionality are built upon thi fr the more complex features and 
1 s amework. 

5.2.1.1 SDK Functions 

o initialize() -- Initializes th fi . e tngerprint SDK appli ° API (when starting) plication programming interface 

o cleanup() -- Release res . . . ources initialized by API ( when finished) 

o openDevice() -- Open a fingerprint scanner device 

• closeDeviceO -- Close fingerprint scanner device 

o capturelmage() -- Captures a fingerprint image from device 

• getMinutiae) -- Extracts minutiae points from captured fingerprint image . 

o match!Minutiae() -- Compares two minutiae records . 

5.2.1.2 SDK Operational Model 

• A template is created for each target element t in set T. The successful creation 
of a template is considered a successful enrollment; otherwise it is considered an 

enrollment failure. 
• Each image q in set Q is compared to each successfully generated template (i.e., 

all query elements are pair wise compared against all target elements). For each 

comparison, the score representing the similarity between the images is 

recorded. The score is assumed to be a floating-point number that represents the 

similarity between the images. Higher scores indicate similar biometric 
signatures, lower scores dissimilar ones. A null similarity score (typically zero) 

O + 



would be used given a syste 
. m error, such as failure t 
signature. 0 enroll the target or query 

Gp/i 

a,Y,1,F'SDK Algorithm 

SDK Algorithm has many propri tary al : et lgorithmic solutions, which enhance the 
system performance and reliability as: 

• lt includes fingerprint image quality determination which can be used during 

enrollment to ensure that only the best quality fingerprint template will be stored 

into database. 

o It uses the adaptive image filtring algorithm that allows to eliminate noise, ridge 
ruptures and stuck ridges, and extract minutiae reliably even from poor quality 

fingerprints, with a processing time of about 0.2 - 0.4 seconds (a11 times are 

given for a Pentium 4, 3 GHz processor). 
• It's functions can be used in 1: 1 matching (verification), as well as 1:N mode 

(identification). 
• It is a fast template matching algorithm that is tolerant to fingerprint translation, 

rotation and deformation. It allows it to match up to 40,000 fingerprints per 
, •. . t ven if they are rotated, translated, reformatted 

second and identify fingerprints © 
. . . ti e (usually fingerprints of the same finger 

and have only 5 - 7 smular mmu a · 

have 20 - 40 similar minutiae). - rtain global features. 
. hich were pre-sorted usmg ce . 

• It can use database entries w cr ,, d tab e entries having global 
:. % srformed first with the lat 2a$ 

Fingerprint matching is pe O • t If matching within this 
•· . those of the test fingerprint. 

features most similar to os 3ord with most similar global 
. . u1 then the next rec 

group yields no positive res/b 



------ 
features is selected, and so on, until th • . 

' e matching is successful or the end of the 
database is reached. In most cases there is a fairly good chance that the correct 
match will be found at the beginning of the search. As a result, the number of 

comparisons required to achieve fingerprint identification decreases drastically, 
and correspondingly, the matching speed increases. 

• 1t has the fingerprint enrollment with features generalization mode. This mode 
generates the collection of the generalized fingerprint features from a set of 

fingerprints of the same finger. "Each fingerprint image is processed and features 
are extracted. Then the features collection set is analyzed and combined into a 

single generalized features collection, which Is written to the database. This 

way, the enrolled features are more reliable and the fingerprint recognition 
quality considerably increases. 

5.2.3 Text-To-Speech System (TTS) 

Simulate human process of reading aloud given texts. TTS is mainly used as aids 
. . . d d in automatic information services ( e.g. reading for blind or speaking-impaire an . 

lbox contents over the telephone line). weather forecasts, news, or mat 

ad 1 d in terms of underlying linguistic t t be rea a ou First we must analyze tex o 1 . 
' from results of analysis. structure and then generate speech startmg 

1 unding voices. This easy to use ftware with natura so 
TTS is Text to Speech so S Word, Webpage, PDF files, and 

ritten text such as M . 
software can convert any w written text into audio files 

TS can also convert any Emails into spoken words. T 
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The goal of Text-to-Speech (TTS) s . . 
ynthesis is to convert rb+ ­ · telligible and natural sound· er arbitrary input text to 

in mg speech so as to t • . . 
I'ansmit information from a machine to a person. 

Therefore, TTS goes beyond simple 
P cut-and-paste systems used for example in 

some telecom applications to read back a phone b S h ' . ' 
num er. uc systems strmg together 

words spoken in isolation and the artifacts of such a h ft • 
sc eme are o en perceptible. The methodology used in TTS is tc 54%_ 

o exploit acoustic representat10ns of speech 
for synthesis, together with linguistic analyses of text to extract correct pronunciations 
and prosody in context. 

Synthesis systems are commonly evaluated in terms of three characteristics: 
accuracy of rendering the input text, intelligibility of the resulting voice message, and 
perceived naturalness of the resulting speech. 

This system works on windows operating system that has the ability to play 

back printed text as spoken words and using this feature to give the user a voice 

messaging at entering and leaving. 

5.3 System Flow Charts 

fun ti ns of the programs and algorithms written to These flowcharts show the c 0 

make the system work properly. 

Registration Flowchart 

d the administrator control by ~ .. th this system un er The user can register wi 

or" 



entering his fingerprint using the fingerprint reader device and bis image by using a 

digital camera. And filling the Persona} infonnation in fue textboxes on the graphical 
interface, these steps are explained in the following flow chart. user 

P lace Fingerprint 

Fill Personal Information 

Add Personal Photo 

Click Registration 
Button 

· tration Chart for Regis Figure 5-1: Flow 

jw Chart General Program IF to 
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This flowchart describes how the basic program works. Generally it should start 
with raking the fingerprint image from the fingerprint reader device and then searching 
fora match. 

If there is matching then the system must do the following: 

• Open the door for employee to enter or leave the company. 

• Give welcome or goodbye voice message containing his name. 

• Update the database by modifying information about each employee's entering 
and leaving time. 

If there is no matching then the system must give a voice error message. 
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Place Fingerprint 

Give Error Message ..... Y 
Update Tune Record 

Open/ Close Door kl_]Give Welcome/Goodbye 
Message 

N 

Opposite the door 
state 

Figure 5-2: General System Flow Chart 
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Adm65inistrator Flow Chart 

This system gives the administrator the ability for controlling the registration, to 
access the SDK processing analysis in order to accept or reject the fingerprint 
depending on its quality; see figure 5-3. 

Select Administration 
Mode 

Enter ID and 
Password 

Give Error Message 
N 

Enter Administration 
Mode 

. rtration Flow Chart Figure 5-3: Adminis 
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5.4 Graphical User Interface 

This system has two main user interfaces, the first for the ordinary employee and 
the other for the administrator. 

General User Interface 

Welcome to Our Finger 
Administrator 

Please place your index finger en the fingerprint reader 

Then Fill All Your Perscnanl Information Below .. 

-User's Particulars·---·--------- 

tUser No 

Name ._ 

ounpany ~Aloi:versily 

Phone tumber 

±{ltd!!fhf! 
2seeef:tie 
I-.{ge 

.L-.- 
. --~ - i-- _.:.;,. -~ ...;:.~ .-: 

===.FT] 

hical User Interface 5-4• General Grap Figure · 
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Administrator Interface 
At the first the system asks for the ID 

and the password fc .: 5-5. tor secunty purpose, see figure 

. -- --·-----·-·--- 
Ylyy s?titre±=+r+=-+{3g232] 

'Welcome to Our Finger@Print System 

User Mode 

Figure 5-5: Administrator Authentication 

After the administrator authentication the system let him/her to access the system 

database through the following interface see figure 5-6 
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'Wefcome to Our Pinger<Pri.nt System 

11.._.,, Nu 

Na ne 

Corpatty Or University 
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Figure 5-6: Administration Graphical Interface 
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Chapter Six 

Implementation and Te s; estung 

6.1 Overview 

This chapter shows th . e interface that a 
implementation and the testiny fc th ppears for the users, the project's 

g tor e whole system s . . 
crucial step in implementing . 3ystem testing is an important and 

a system. 

This system has more than one . 
software or hardware, Here is j,, ®®Ue to be tested. Some testing parts reflect 

' e testing issues. They are not ordered in any manner- 
rather they represent some way of system integrity d . , an operation. 

'I, Implementation 

After the code was written, we have tested it and get the following results: 

New user interface 

Any new user comes to the company or organization have the ability for 

registration under the administrator control, so if the new user comes and try to register 

without the administrator presence or a new person try to enter the company without 

registration the system will deny this operation and give a voice message to alarm him, 

in each interface there is an exit button that used to stop the program. See figure 6-1. 



Figure 6-1: Voice Message Appears When a New User Tries to Enter Without 

Registration 

Registration Interface 

The registration operation has some steps that the user must follow: first place 
his/her left index fingerprint on the fingerprint reader to accept it depending on its 

quality, see figure 6-2. 

Tr 



Figure 6-2: Registration First Step (Place Left Index) 

Then the user must fill his personal information to store it in the system 

database, see figure6-3, this system has a validation for the fields that the user used to 

type his/her information, for example if the user type a text instead of numbers in the 

phone number field the system give a voice message to show this error, see figure 6-4. 

1£ 
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Figure 6-3: Registration Second Step (Fill Personal Information) 

-------- 

Figure 6-4: System Validation Example 



After that the user adds his p ersonal photo ~ rom a specif c1 c folder, see figure 6-5. 

Welcome to Our Finaer@Print System pr·store e Ill@lfl@llpzl _EE:Allilt]llfig .a] 
l! • all; •Admini 

=User's Par ti 

User N 

Name 

· Company 0, 

Pho 

Email .shaima f alah@y aha.c.nm 

Figure 6-5: Registration Last Step (Add Personal Photo) 

Finally the last step the user presses the registration button to complete this 

operation and stores all the data in the system database, if all the information were valid 

the system completes the operation and gives a voice message to the user to inform this 

operation. See figure 6-6. 

,, 



All Your Personanl I 

s" 4fl 
139 " '!!' 

Figure 6-6: Confirm the Registration 

General Interface for the Employees 

For each entering or leaving of the employees the system gives a voice message 

for the user and shows the date and time for this operation, in addition at the entering 

the system will give full information about the employee, and shows his photo. See 

Figure 6-7 and 6-8. 

V 



Figure 6-7: Employee's entering 

____ "7 _ 

-~-. . . ~ 

Figure 6-8: Employee's leaving 

1A 



Administrator interface 

This system gives the admini 
. t ..c. thi · tstrator more m eu.ace, s mterface ks control possibiliti as the administrat I 1ties through a separate 
purpose if the adminis or about hi ID ' strator typed a s and password for security 
error message to check them again S wrong ID or password the system gives him 

·Jee figure 6-9. an 

Figure 6-9: Administrator Authentication 

The administrator can view specific information for the employees. Also he/she 

can see the analysis for the fingerprint when the index placed on the fingerprint reader, 

this analysis is important for registration in order to accept the high quality ones, also 

this analysis may be useful when some errors occurred at the employees entering and 



leaving. The administrator al . . so can view the 
leaving time. See figure 6-10. '{cord time for th · e employees entering and 

Figure 6-10: Administrator Mode Properties 

,r Testing the System 
This section describe the whole system testing according to connect hardware and 

software parts of the system. 

6.3.1 Testing the Hardware System 

In this system there are three electrical circuits that are used to control the operation 

of door's moving when the signal comes from the PC. 



% Control signal's generation . . 
o LDR circuit. '©Ircuit, 

• Motor's speed control . 
o) circuit, 

Testing C +t . ontrol Signals C: : eneration Circuit 

This electrical circuit . . . . ts used to generate 12V si 
signal to it, if there is a mat h . gnal when the PC sends a 5V 

cl in order to tum 
successfully after testing and . on the motor. This circuit worked 

, supplied the system with th . e reqwred voltage. 

Through the 
relay to 
speed 

? 

From the 
parallel port 

Figure 6-11: Control Signal's Generation Circuit 

6.3.1.2 Testing LDR Circuit 

This electrical circuit is used to check if there is a person stand in front of the 

door or not; to avoid any accident that can be happened when the employee want to 

enter or leave the company. If there is a person stands in front of the door; the door 
keeps open until the person enters or leaves. Also gives the person an attention by 



using a ring. This circuit worked 
successfully aft . . 

lt er testing it and gave the desired resu . 

To Speed 
Control 
Circuit 

Figure6-12: LDR Circuit 

Testing the Motor's Speed Control Circuit 

This electrical circuit is used to control the speed of the door's opening and 

closing. By using TDA2030 amplifier we can vary the range of the voltage signal 

which is needed to tum on the DC motor. It is used to reduce it to sufficient value 

which enough to turn on the motor. This circuit worked successfully after testing it 

and gave the desired result. 

To the DC 
Motor 

.. !-,?-\-Jr1~~;\P 
s »» .-- - _ ........... ~ 
+ 

i 

-- . -\ 

3• Speed Control Circuit Figure 6-1.»: P 
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6.3.2 Testing whole system 

In this stage of the system testing, the whole Parts of the system (hardware and software 

was connected together by through Parallel port to give the desired output of the system. 
After many trails the system worked successfully. 

yr 
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Chapter Seven 

Conclusion and F uture Work 

7.1 Overview 

The project was successfull d . . y tesigned; implem 
objective, which has been done ' ented and tested the entire 

· 2, Was a step for applied the fin . . . 
a secunty system for companies d . . gerpnnt recogmtion upon 

. an organizations. Meanwhile we have some 
recommendations and suggestions for the futur k ewor. 

For us it was challenging t d • . o iesign, implementing and testing the whole work 

7.2 Learning Outcomes 

We can say that as a group "students" we learned the following aspects 

• The basic principles about the fingerprint; its structure, its classification, 

the different methods that are used to make fingerprint matching, and 

many facts about the fingerprint. 
• Understanding and using full information about the fingerprint reader 

device; is useful application such as ours project. 
• Learning how we can use VB.NET2005 for implementing this system. 

• Learning how to create system database and connect it with this system's 

code. 
• Learning how to use SDK software to support this system. 

yo 



• Learnin g how to deal with .: 
Specific hardware 

our system and build th components that are used in e necessary 1 . . e ectncal circuits • Learning how to make connectic ·% 
on etween hard 

system using the parallel ware and software of this port. 

7.3 Problems 

During designed, implemented and t tin : 
. es g our project; we faced many problems 

which are: 

• Software implementation problems: 

We had faced many problems in the programming of the code. These 
problems appeared in specific parts of the code: 

- In connecting SDK software with fingerprint reader device to 
take the fingerprint image and do the matching operation. 

- In connecting software with hardware through the parallel port, 
and in programming the timer to control the speed of door's 

moving. 

• Hardware implementation problems: 

We had faced many problems in building the hardware parts of 

the system: 

y 



- The mechanism 
of the door's mo . . 

techniques. ch, ,, 9Ing, we tried many 
> suct as using mag : 

the door . but this £netic system to open and close 
' s system didn't 

movement ne d work properly since the door's 
e s a large force al th 

is not practical. '>·/SO1e way to fix the magnet 
c · Other techni m ch . ct 1que that we used was mechanical 

ec amsm by using a DC . thi motor. We faced many difficulties in 
using is techni 

H 
que such as fixing the motor on the door. 

ow to control th d e spee of the door's moving B . 
el tri al • Y usrng 
. ec . c control circuit. The basic IC (TDA2030) in this 

circuit was heated q · kl d • · 3uekty an It was destroyed many times, so 
It couldn't give the desired result. 

Note: After many trials to solve the previous problems, we solve them and the 
whole system worked successfully. 

7.4 Future Work 

After our work on this project and after facing many problems during 

the implementation, we as a project team, see that the following points may be a 

good improvement for this project. 

The system can be enhanced by adding the following features: 

Using a recording (image) security system such as taking photos to every person 

attending or trying enter and recorded it. 
Y. connecting the system to the police station through a web processes 

r. adding a queuing system such as giving number to customer, or directing the 

person to a specific office 

yy 



To make the system more secure; we can connect the system with the 

specific web location through the internet This location will contain full infonnation 

about the most famous crimina.Js (including their photos) in the country, so when any of 
them try to enter the company. The system must give an attention for the administrator. 
Then the administrator will take the necessary actions. 

V 
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·rOROLA 
4&liNisics TscwwcAt. on soey 
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GlobaJOptolsolator™ 

8s //@/@\s © ® ~ VOE UL CSA SETI SEMKO 
DEMKO NEMKO BABT 

6.pin- DIP Optoisolators 
r,ansistor Output 

4N25/A, 4N26, 4N27 and 4N28 devices consist of a gallium arsenide 
~A emitting diode optically coupled to a monolithic silicon phototransistor ifrafe9 

detector. . . . 
Most Economical Opto1solator Choice for Medium Speed, Switching Applications 

• ts or Exceeds All JEDEC Registered Specifications , Mee 
To order devices that are tested and marked per VDE 0884 requirements, the 

• suffix "V" must be included at end of part number. VDE 0884 is a test option. 
Applications 
• General Purpose Switching Circuits 
• Interfacing and coupling systems of different potentials and impedances 
• 1/0 Interfacing 
• Solid State Relays 

Order this document 
by 4N25/D 

MAXIMUM RATINGS CTA = 25C unless otherwise noted) 
-, I Rating I Symbol Value Unit 

INPUT LED 
Volts Ve 3 Reverse Voltage 
mA lF 60 Forward Current - Continuous 

120 mW LED Power Dissipation@ TA= 25°C Pp 
with Negligible Power in Output Detector 

1.41 mW/C Derate above 25C 
OIITPUT TRANSISTOR 

30 Volts VCEO Collector-Emitter Voltage 
7 Volts VECO Emitter-Collector Voltage 
70 Volts Vcso Collect or-Base Voltage 

lc 150 mA 
Collect or Current - Continuous 

Po 150 mW 
Detector Power Dissipation @TA= 25°C 

1.76 mW/C with Negligible Power in Input LED 
Derate above 25C 

4N25 
4N25A* 
4N26 
[CTR = 20% MIn] 

4N27 
4N28 
[CTR = 10% MIn] 

Motorola Preferred Devices 

STYLE 1 PLASTIC 

~ 
STANDARD THRU HOLE 

CASE 730A-04 

TOTA pc= 

Isolation Surge Voltage(+) 
(Peak ac Voltage , 60 Hz, 1 sec Duration) 

v,so 7500 Vac(pk) 

Total Device Power Dissipation @ TA = 25C 
Derate above 25C 

ge(2) Ambient Operating Temperature Ran 

Po 250 
2.94 

mW 
mW/C 

55 to +100 ·C 
·C 

Storage Temperature Range?) 
1/16"° from case) 

55 to +150 
260 

Solderi ng Temperature (10 sec, :. ikdown rating. 

. d vice dielectric brea! -mmon. . l. lsolation surge voltage is an internal e nd Pins 4. 5 and 6 are co tion on test conditions. 
For this test. Pins 1 and 2 are common.@, to Data Book for informa 

2. Refer to Quality and Reliability Section in ntt t,A,:t nv.,,.,,11 ""lu!c>. 
J--frsg frr fthin 1s? O D,,_, 3grrlard@hol ! 

""rel rlavire ±an Mtnrnla nnmm6 4f, [rq 
Globa . :. irk of Motoro a. · IOptoisolator is a tradema 

Tstg 

T 

SCHEMATIC 

PIN 1. LED ANODE 
2. LED CATHODE 
3. N.C. 
4. EMITTER 
5. COLLECTOR 
6. BASE 

Revs 
() nwevroroA 

© Moloro1a, Inc. 1995 



TDA2030A 
18W Hi.F 

I- 1 AMPLIFIER AND 35W DRIVER 
DESCRIPTION 
The TDA2030A is a monolithic IC in Pentawatt ® 
package intended for use as low frequency class 
AB amplifier. 
With Vs max = 44V it is particularly suited for more 
reliable applications without regulated supply and 
for 35W driver circuits using low-cost complemen­ 
tary pairs. 
The TDA2030A provides high output current and 
has very low harmonic and cross-over distortion. 
Further the device incorporates a short circuit pro­ 
tection system comprising an arrangement for 
automatically limiting the dissipated power so as to 
keep the working point of the output transistors 
within their safe operating area. A conventional 
thermal shut-down system is also included. 

PENTAWATT 

ORDERING NUMBERS : TDA2030AH 
TDA2030AV 

TYPICAL APPLICATION 

pr---g y ()oV 
EL, c 
Ee' % 
{- Ql 

--------11 1N4001 x 
2 

6 
C8 

"", {] 
-- LIU 

R1 

1N40O1 -} 

220nF 

1/15 
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T[)A2030A 

PIN CONNECTION (Top view) 

sr---- 
? F-= =<>0urur 
? % F======-:::..> INVERTING INPUT 

NON INVERTING INPUT 
S-20 20n 

tab connected to pin 3 

TEST CIRCUIT 

·"Tl 
v; Oo{[}'-> {] 

2 

01 

1N4001 

001 

s- ez/ 

C7 
220nf 

THERMAL DATA Value Unit 

Symbol Parameter 
Rn g-case) Thermal Resistance Junction-case 

Max 3 ·CIN 
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---------- 
TDA2030A 

ABSOLUTE MAXIMUM RATINGS 
Symbol Parameter 

Vs Supply Voltage 
Vy Input Voltage 

Differential Input Voltage 

lo 

Ptot 

Ta» T] 

Peak Output Current (internally limited) 
Total Power Dissipation at T case = 90 ·C 
Storage and Junction Temperature 

Value Unit 
± 22 V 
V, 
± 15 V 
3.5 A 
20 w 

-40to + 150 ·C 

ELECTRICAL CHARACTERISTICS 
(Refer to the test circuit, Vs = ± 16V. T b - 250c 1 - ' am - un ess oth 
Symbol Parameter 

erwise specified) 

V% Supply Voltage 
Test Conditions Min. Typ. Max. Unit 

la Quiescent Drain Current 
± 6 ± 22 V 

l Input Bias Current 
50 80 mA 

Vs=±22V 
Vo Input Offset Voltage 

0.2 2 A 
Vs =± 22V 

lcs Input Offset Current 
± 2 ± 20 mV 

Po Output Power 
± 20 ±200 nA 

d - 0.5%, G,= 26dB 
f = 40 to 15000Hz 

w 
Rt. =4n 15 18 
R,= 82 10 12 

Vs =± 19V R = 82 13 16 

BW Power Bandwidth Po= 15W R = 42 100 kHz 

SR Slew Rate 8 V/µsec 

G, Open Loop Voltage Gain f= 1kHz 80 dB 

G, Closed Loop Voltage Gain f= 1kHz 25.5 26 26.5 dB 

d Total Harmonic Distortion Po= 0.1 to 14W R = 42 0.08 % 
f = 40 to 15 OOOHz f= 1kHz 0.03 % 
Po= 0.1 to 9W, f = 40 to 15 OOOHz 

R, = 82 0.5 % 

d; Second Order CCIF Intermodulation Po = 4W, f»--f, = 1kHz, R = 42 0.03 % 

Distortion 
d3 Third Order CCIF Intermodulation f, = 14kHz, f = 15kHz 0.08 % 

Distortion 
2fy- f, = 13kHz 

ey Input Noise Voltage B= Curve A 2 µV 

B= 22Hz to 22kHZ 
3 10 µV 

iy Input Noise Current 
B= Curve A 

50 pA 

B= 22Hz to 22kHz 80 200 pA 

S/N Signal to Noise Ratio 
R = 40, ~ 10kn, B = Curve A 106 dB 

Po= 1 94 dB 
Po = 1W 

R 
(open loop) f = 1kHz 

0.5 5 M2 

Input Resistance (pin 1) 54 dB 

SVR Supply Voltage Rejection 
R = 42. R, = 22k2 
Gv = 26dB. f= 100 Hz 145 ·c 

T Thermal Shut-down Junction 
Temperature 
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gerprint 
6de' 

Technical Data Sheet 
Microsoft® Finger rint Reader 
Microsoft Fingerprint Reader v1 .o 

Depth/Height /0.60 inches (15.7 millimeters) 
Weight [3.78 ounces (107 grams) 
Cable Length [55.9± 1.18 inches (1420 ± 30.0 millimeters) --- 

USS Compatible 

Microsoft Windowse Vista lll and Windows XP Professional/Home/Media Center!Tablet PC Edition 

" Logos 

• Requires a PC that meets the requirements for and has installed one of these operating systems: Microsoft 
Windows Vista or Windows XP Professional/Home Edition/Media Center Edition!Tablet PC Edition 
·45 MB of available hard disk space (significant additional hard-disk space may be required if System Restore is enabled.) 
• Microsoft Internet Explorer'> 6.0 and MSN? Explorer 8.0 and 9.0 
• USB Port 
• CD drive 
• digital Persona Fin e rint Password Mana er software version 2.0 
• Designed for Microsoft Windows XP 
• Certified USB I o 

jemnrerature & Humidity 

Temperature & Humidity 
Ao"F cuo"c)to tu0"r so"c) at s to cs relae iu@y @@-co@ersirg) 
32 OF (0 °C) to 104 F (40 °C) at <5% to 80% relative humidity (non-condensing) 

Type 
User Switching 

Optical 
Yes 

Password Replacement Yes 

of Manufacture 
f Qualified Manufacturer 

and Regulatory Approvals 

People's Republic of China (PRC) 
Yes 
• FCC Declaration of Conformity (USA) d ) 
• UL and cUL Listed Accessory (USA and Cana a 
·ICES-003 report on file (Canada) 
• TUV-GS Certificate (Germ~ny) Safety and EMC (European Union) 
• CE Declaration of Conformity, a e 
• GOST Certificate (Russia) 
• VCCI Certificate (Japan) · Australia) 
• ACA Declaration of Conformity ( 
• BSMI Certificate (Taiwan) 
• MIC Certificate (Korea) 
• NOM Certificates (Mexico) 
• cB scheme cemficate tle"""",,o, fa wnos vs@a 6as 

QL ID: 1210759 MicrososftWind 

i· document is provided for informational 
shown are not actual siZe. ~ Review any public use or publications 

%, {grey, Ary device image· ,,mation contained heref . ,, iertommencomyhO'[s document or the ~Iffy~ lrll h85ed on internal Microsoft testing. Individual results and ty e,cpress or implied, with 
6,,,'®ubject to change without notice. Microsoft makes no warranty, , 'ih Y0Ur local lflllal counsel. 
~~- 
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