
CHAPTER-1

INTRODUCTION

1.1 Project Overview

A fingerprint is an impression of the friction ridges on all parts of the finger. A friction ridge is a raised portion of the epidermis on the palmer (palm) or digits (fingers and toes) or plantar (sole) skin, consisting of one or more connected ridge units of friction ridge skin. These are sometimes known as "epidermal ridges" which are caused by the underlying interface between the dermal papillae of the dermis and the interpapillary (rete) pegs of the epidermis. These epidermal ridges serve to amplify vibrations triggered when fingertips brush across an uneven surface, better transmitting the signals to sensory nerves involved in fine texture perception. The ridges do not assist in gripping objects, sometimes in fact reducing grip to as much as 30% compared to completely smooth finger pads. 
Fingerprints may be deposited in natural secretions from the eccrine glands present in friction ridge skin (secretions consisting primarily of water) or they may be made by ink or other contaminants transferred from the peaks of friction skin ridges to a relatively smooth surface such as a fingerprint card. The term fingerprint normally refers to impressions transferred from the pad on the last joint of fingers and thumbs, though fingerprint cards also typically record portions of lower joint areas of the fingers (which are also used to make identifications).
Fingerprint identification or palm print identification is the process of comparing questioned and known friction skin ridge impressions from fingers or palms or even toes to determine if the impressions are from the same finger or palm. The flexibility of friction ridge skin means that no two finger or palm prints are ever exactly alike (never identical in every detail), even two impressions recorded immediately after each other. Fingerprint identification (also referred to as individualization) occurs when an expert (or an expert computer system operating under threshold scoring rules) determines that two friction ridge impressions originated from the same finger or palm (or toe, sole) to the exclusion of all others.
A known print is the intentional recording of the friction ridges, usually with black printers ink rolled across a contrasting white background, typically a white card. Friction ridges can also be recorded digitally using a technique called Live-Scan. A latent print is the chance reproduction of the friction ridges deposited on the surface of an item. Latent prints are often fragmentary and may require chemical methods, powder, or alternative light sources in order to be visualized.
When friction ridges come in contact with a surface that is receptive to a print, material on the ridges, such as perspiration, oil, grease, ink, etc. can be transferred to the item. The factors which affect friction ridge impressions are numerous, thereby requiring examiners to undergo extensive and objective study in order to be trained to competency. Pliability of the skin, deposition pressure, slippage, the matrix, the surface, and the development medium are just some of the various factors which can cause a latent print to appear differently from the known recording of the same friction ridges. Indeed, the conditions of friction ridge deposition are unique and never duplicated. This is another reason why extensive and objective study is necessary for examiners to achieve competency.
Our project is based on this scanning process of finger or thumb print and through this scanning process we make an automation system which controls on both thumb print and security code basis. The main objective of the project is to develop an “Automation System” using microcontroller AT89C52. The project will use a thumb scanner which automatically captures the finger impression and will mark the person trying to enter as present. Along with that the microcontroller employed provides an extra feature. It will act as a security system to any office, home or banks. When the valid user places the thumb over the scanner the thumb print will be compared with the one stored inside the microcontroller (EEPROM) and if the scan matches, the door to the room opens. This implements security, as the access is provided to only valid entrants.





1.2 Problem Description
In past years a time monitoring system is utilized by many companies that pay their employees on an hourly basis. These systems help a company keep track of the hours that their employees work. There are a number of different systems that a company can use to keep track of an employee's time.
· Time Clock
A time clock consists of a clock and a time stamping device. Employees insert a card into this device when they arrive at work to "punch in," or receive an ink stamp indicating the time. When the employee leaves work, they insert the same card into the device to make an ink stamp that indicates the time they left. Employees keep this card throughout a pay cycle. Once the pay cycle ends, the card is given to the company's payroll division so that clerks in the division can calculate the employee's time and pay the employees accordingly.
· Software
Time clock software performs a similar function as a physical time clock. Employees who use time clock software log into the software using their personal password. The software records the time that they log in. When an employee is ready to leave work for the day, they log out of the software. A company's human resource or payroll division can keep track of all employees using the software, and can even import the data into spreadsheets or graphs to keep track of individual employee work patterns or total hours worked by all employees for scheduling purposes.
· Activity Monitoring
Companies with employees who work on computers and the Internet sometimes find that their employees use their computers for personal activity at work. Although some companies resolve this by blocking certain websites, others install activity monitoring software. Activity monitoring software records websites that employees visit, how much time they spend at each website and what time of day they go to these websites. The software also records keystrokes so that instant messaging, emails and web chats are recorded. Often, employee productivity will improve and employees will self-monitor if they know that the software is installed on their computer.
CHAPTER-2
SYSTEM STUDY AND ANALYSIS

2.1 Literature Survey:- 

A fingerprint recognition system may operate either in verification mode or identification mode. In verification mode, the system verifies an individual’s identity by comparing the input fingerprint with the individual’s own template(s) stored in the database. In, the identification mode, it system identifies an individual by searching the templates of all the users in the database of the match.
The fingerprint classification and indexing techniques are used to speed up the search in fingerprint based identification systems. The fingerprint feature extraction and matching algorithms are usually quite similar for both fingerprint verification and identification problems.
In this project report, we focus on fingerprint verification systems.
The various stages in fingerprint verification is shown in figure 2.1.
The first stage is data acquisition stage in which a fingerprint image is obtained from an individual by using a scanner. The next stage is the pre processing stage in which the fingerprint is processed with some standard image processing algorithms for noise and smoothening. The pre-processed fingerprint image is then enhanced using specifically designed enhancement algorithms which exploit the periodic and directional nature of ridges. The enhanced image is then used to extract salient features in the feature extraction stage. This chapter discusses the current state of the art feature extraction techniques and gives a literature survey on the various fingerprint matching algorithms. 







 (
Data
Acquisition
Image 
Processing
Fingerprint
Image
Enhancement
Feature 
Extraction
Matching
Database
Authentication
)

















FIGURE:-2.1(Block Diagram of Fingerprint Verification System)








2.2 Proposed System:- 
	
2.2.1 Block Diagram- 
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FIGURE:-2.2(Block Diagram of Project)













2.2.2 Circuit Diagram-
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FIGURE:-2.3(Circuit Diagram of Project)





CHAPTER-3

SYSTEM DESIGN AND WORKING
3.1 Hardware  Description

3.1.1 THUMB SCANNER :- 
The sensor is a solid-state fingerprint sensor that reliably captures fingerprint information. It is designed to integrate into devices for improved security and convenience. The sensor provides a reliable, quick and user-friendly alternative to passwords, PIN's and other forms of user authentication. Simply hold your finger on the optical scanner, query the device over serial, and you will be issued a unique ID. Use that ID within your embedded system to determine access levels, time clocks, door locks, etc. Unit includes 4 pin connector cable to connect and read to controller. The outputs is TTL level serial data.A biometric sensor, fingerprint sensor to be specific, also known as the fingerprint reader, is a fingerprint image capture device, the very front end of the biometric fingerprint identification/verification module.The fingerprint sensor captures the fingerprint images, matches the uniqueness of each print read by the sensor and compares it to the one stored in its module or local system database.
It consists of optical fingerprint sensor, high performance DSP processor and Flash. It boasts of functions such as fingerprint enrollment, fingerprint deletion, fingerprint verification, fingerprint upload, fingerprint download, etc.
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FIGURE:-3.1(Thumb Scanner view)

3.1.2 POWER SUPLLY  :- 
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FIGURE:-3.2(Block Diagram of Power Supply)
The transformer steps down the 220 V a/c. into 12 V a/c. The transformer work on the principle of magnetic induction, where two coils: primary and secondary are wound around an iron core. The two coils are physically insulated from each other in such a way that passing an a/c. current through the primary coil creates a changing voltage in the primary coil and a changing magnetic field in the core. This in turn induces a varying a/c. voltage in the secondary coil.
The a/c. voltage is then fed to the bridge rectifier. The rectifier circuit is used in most electronic power supplies is the single-phase bridge rectifier with capacitor filtering, usually followed by a linear voltage regulator. A rectifier circuit is necessary to convert a signal having zero average value into a non-zero average value. A rectifier transforms alternating current into direct current by limiting or regulating the direction of flow of current. The output resulting from a rectifier is a pulsating D.C. voltage. 
The a/c. voltage is then fed to the bridge rectifier. The rectifier circuit is used in most electronic power supplies is the single-phase bridge rectifier with capacitor filtering, usually followed by a linear voltage regulator. A rectifier circuit is necessary to convert a signal having zero average value into a non-zero average value. A rectifier transforms alternating current into direct current by limiting or regulating the direction of flow of current. The output resulting from a rectifier is a pulsating D.C. voltage. This voltage is not appropriate for the components that are going to work through it.   
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FIGURE:-3.3(Circuit Diagram of Power Supply)
The ripple of the D.C. voltage is smoothened using a filter capacitor of 1000 microF 25V. The filter capacitor stores electrical charge. If it is large enough the capacitor will store charge as the voltage rises and give up the charge as the voltage falls. This has the effect of smoothing out the waveform and provides steadier voltage output. A filter capacitor is connected at the rectifier output and the d.c voltage is obtained across the capacitor. When this capacitor is used in this project, it should be twice the supply voltage. When the filter is used, the RC charge time of the filter capacitor must be short and the RC discharge time must be long to eliminate ripple action. In other words the capacitor must charge up fast, preferably with no discharge.
When the rectifier output voltage is increasing, the capacitor charges to the peak voltage Vm. Just past the positive peak, the rectifier output voltage starts to fall but at this point the capacitor has +Vm voltage across it. Since the source voltage becomes slightly less than Vm, the capacitor will try to send current back through the diode of rectifier. This reverse biases the diode. The diode disconnects or separates the source the source form load. The capacitor starts to discharge through load. This prevents the load voltage from falling to zero. The capacitor continues to discharge until source voltage becomes more than capacitor voltage. The diode again starts conducting and the capacitor is again charged to peak value Vm. When capacitor is charging the rectifier supplies the charging through capacitor branch as well as load current, the capacitor sends currents through the load. The rate at which capacitor discharge depends upon time constant RC. The longer the time constant, the steadier is the output voltage. An increase in load current i.e. decrease in resistance makes time constant of discharge path smaller. The ripple increase and d.c output voltage V dc decreases. Maximum capacity cannot exceed a certain limit because the larger the capacitance the greater is the current required to charge the capacitor.
The voltage regulator regulates the supply if the supply if the line voltage increases or decreases. The series 78xx regulators provide fixed regulated voltages from 5 to 24 volts. An unregulated input voltage is applied at the IC Input pin i.e. pin 1 which is filtered by capacitor. The out terminal of the IC i.e. pin 3 provides a regular output.  The third terminal is connected to ground. While the input voltage may vary over some permissible voltage range, and the output voltage remains constant within specified voltage variation limit. The 78xx IC’s are positive voltage regulators whereas 79xx IC’s are negative voltage regulators.
     These voltage regulators are integrated circuits designed as fixed voltage regulators for a wide variety of applications. These regulators employ current limiting, thermal shutdown and safe area compensation. With adequate heat sinking they can deliver output currents in excess of 1 A. These regulators have internal thermal overload protection. It uses output transistor safe area compensation and the output voltage offered is in 2% and 4% tolerance.  




 







3.1.3 MICROCONTROLLER :-  

INTRODUCTION TO 8051
In 1981, Intel Corporation introduced an 8-bit microcontroller called the 8051. This microcontroller had 128 bytes of RAM, 4K bytes of on-chip ROM, two timers, one serial port, and four ports (8-bit) all on a single chip. The 8051 is an 8-bit processor, meaning the CPU can work on only 8- bit pieces to be processed by the CPU. The 8051 has a total of four I/O ports, each 8- bit wide. Although 8051 can have a maximum of 64K bytes of on-chip ROM, many manufacturers put only 4K bytes on the chip.
         The 8051 became widely popular after Intel allowed other manufacturers to make any flavor of the 8051 they please with the condition that they remain code compatible with the 8051. This has led to many versions of the 8051 with different speeds and amount of on-chip ROM marketed by more than half a dozen manufacturers. It is important to know that although there are different flavors of the 8051, they are all compatible with the original 8051 as far as the instructions are concerned. This means that if you write your program for one, it will run on any one of them regardless of the manufacturer. The major 8051 manufacturers are Intel, Atmel, Dallas Semiconductors, Philips Corporation, Infineon.   
AT89C51 FROM ATMEL CORPORATION
This popular 8051 chip has on-chip ROM in the form of flash memory. This is ideal for fast development since flash memory can be erased in seconds compared to twenty minutes or more needed for the earlier versions of the 8051. To use the AT89C51 to develop a microcontroller-based system requires a ROM burner that supports flash memory: However, a ROM eraser is not needed. Notice that in flash memory you must erase the entire contents of ROM in order to program it again. The PROM burner does this erasing of flash itself and this is why a separate burner is not needed. To eliminate the need for a PROM burner Atmel is working on a version of the AT89C51 that can be programmed by the serial COM port of the PC.
	
FEATURES OF AT89C51
· 4K on-chip ROM
· 128 bytes internal RAM (8-bit)
· 32 I/O pins
· Two 16-bit timers
· Six Interrupts
· Serial programming facility
· 40 pin Dual-in-line Package  

PIN DESCRIPTION
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FIGURE:-3.4(Pin Description of AT89C51)
The 89C51 have a total of 40 pins that are dedicated for various functions such as I/O, RD, WR, address and interrupts. Out of 40 pins, a total of 32 pins are set aside for the four ports P0, P1, P2, and P3, where each port takes 8 pins. The rest of the pins are designated as Vcc, GND, XTAL1, XTAL, RST, EA, and PSEN. All these pins except PSEN and ALE are used by all members of the 8051 and 8031 families. In other words, they must be connected in order for the system to work, regardless of whether the microcontroller is of the 8051 or the 8031 family. The other two pins, PSEN and ALE are used mainly in 8031 based systems. 
Vcc   
        Pin 40 provides supply voltage to the chip. The voltage source is +5 V.
GND
         Pin 20 is the ground.
XTAL1 and XTAL2
                          The 8051 have an on-chip oscillator but requires external clock to run it. Most often a quartz crystal oscillator is connected to input XTAL1 (pin 19) and XTAL2 (pin 18). The quartz crystal oscillator connected to XTAL1 and XTAL2 also needs two capacitors of 30 pF value. One side of each capacitor is connected to the ground. It must be noted that there are various speeds of the 8051 family. Speed refers to the maximum oscillator frequency connected to the XTAL. For example, a 12 MHz chip must be connected to a crystal with 12 MHz frequency or less. 
Likewise, a 20 MHz microcontroller requires a crystal frequency of no more than 20 MHz. When the 8051 is connected to a crystal oscillator and is powered up, we can observe the frequency on the XTAL2 pin using oscilloscope. 
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FIGURE:-3.5(Circuit Diagram of Crystal Oscillator)

RST
       Pin 9 is the reset pin. It is an input and is active high (normally low). Upon applying a high pulse to this pin, the microcontroller will reset and terminate all activities. This is often referred to as a power –on reset. Activating a power-on reset will cause all values in the registers to be lost. Notice that the value of Program Counter is 0000 upon reset, forcing the CPU to fetch the first code from ROM memory location 0000. This means that we must place the first line of source code in ROM location 0000 that is where the CPU wakes up and expects to find the first instruction. In order to RESET input to be effective, it must have a minimum duration of 2 machine cycles. In other words, the high pulse must be high for a minimum of 2 machine cycles before it is allowed to go low.
EA
All the 8051 family members come with on-chip ROM to store programs. In such cases, the EA pin is connected to the Vcc. For family members such as 8031 and 8032 in which there is no on-chip ROM, code is stored on an external ROM and is fetched by the 8031/32. Therefore for the 8031 the EA pin must be connected to ground to indicate that the code is stored externally. EA, which stands for “external access,” is pin number 31 in the DIP packages. It is input pin and must be connected to either Vcc or GND. In other words, it cannot be left unconnected.
PSEN 
           This is an output pin. PSEN stands for “program store enable.” It is the read strobe to external program memory. When the microcontroller is executing from external memory, PSEN is activated twice each machine cycle.
ALE
         ALE (Address latch enable) is an output pin and is active high. When connecting a microcontroller to external memory, port 0 provides both address and data. In other words the microcontroller multiplexes address and data through port 0 to save pins. The ALE pin is used for de-multiplexing the address and data by connecting to the G pin of the 74LS373 chip.

I/O port pins and their functions
 The four ports P0, P1, P2, and P3 each use 8 pins, making them 8-bit ports. All the ports upon RESET are configured as output, ready to be used as output ports. To use any of these as input port, it must be programmed.
Port 0
           Port 0 occupies a total of 8 pins (pins 32 to 39). It can be used for input or output. To use the pins of port 0 as both input and output ports, each pin must be connected externally to a 10K-ohm pull-up resistor. This is due to fact that port 0 is an open drain, unlike P1, P2 and P3. With external pull-up resistors connected upon reset, port 0 is configured as output port. In order to make port 0 an input, the port must be programmed by writing 1 to all the bits of it. Port 0 is also designated as AD0-AD7, allowing it to be used for both data and address. When connecting a microcontroller to an external memory, port 0 provides both address and data. The microcontroller multiplexes address and data through port 0 to save pins. ALE indicates if P0 has address or data. When ALE=0, it provides data D0-D7, but when ALE=1 it has address A0-A7. Therefore, ALE is used for de-multiplexing address and data with the help of latch 74LS373.
Port 1
           Port 1 occupies a total of 8 pins (pins 1 to 8). It can be used as input or output. In contrast to port 0, this port does not require pull-up resistors since it has already pull-up resistors internally. Upon reset, port 1 is configures as an output port. Similar to port 0, port 1 can be used as an input port by writing 1 to all its bits.
Port 2
           Port 2 occupies a total of 8 pins (pins 21 to 28). It can be used as input or output. Just like P1, port 2 does not need any pull-up resistors since it has pull-up resistors internally. Upon reset port 2 is configured as output port. To make port 2 input, it must be programmed as such by writing 1s to it.
Port 3
           Port 3 occupies a total of 8 pins (pins 10 to 17). It can be used as input or output. P3 does not need any pull-up resistors, the same as P1 and P2 did not. Although port 3 is configured as output port upon reset, this is not the way it is most commonly used. Port 3 has an additional function of providing some extremely important signals such as interrupts. Some of the alternate functions of P3 are listed below:
P3.0      RXD (Serial input)
P3.1      TXD (Serial output)
P3.2      INT0 (External interrupt 0)
P3.3      INT1 (External interrupt 1)
P3.4      T0 (Timer 0 external input)
P3.5      T1 (Timer 1 external input)
P3.6      WR (External memory write strobe)
P3.7      RD (External memory read strobe)































3.1.4 Liquid Crystal Display:-  
Liquid crystal displays (LCD) are widely used in recent years as compares to LEDs. This is due to the declining prices of LCD, the ability to display numbers, characters and graphics, incorporation of a refreshing controller into the LCD, their by relieving the CPU of the task of refreshing the LCD and also the ease of programming for characters and graphics. HD 44780 based LCDs are most commonly used.
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FIGURE:-3.6(LCD Pin Description)

LCD Pin Description
The LCD discuss in this section has the most common connector used for the Hitatchi 44780 based LCD is 14 pins in a row and modes of operation and how to program and interface with microcontroller is describes in this section.
VCC, VSS, VEE
The voltage VCC and VSS provided by +5V and ground respectively while VEE is used for controlling LCD contrast.  Variable voltage between Ground and Vcc is used to specify the contrast (or "darkness") of the characters on the LCD screen.
RS (register select)
There are two important registers inside the LCD. The RS pin is used for their selection as follows. If  RS=0, the instruction command code register is selected, then allowing to user to send a command such as clear display, cursor at home etc.. If RS=1, the data register is selected, allowing the user to send data to be displayed on the LCD. 


R/W (read/write)
The R/W (read/write) input allowing the user to write information from it. R/W=1, when it read and R/W=0, when it writing.
EN (enable)
The enable pin is used by the LCD to latch information presented to its data pins. When data is supplied to data pins, a high power, a high-to-low pulse must be applied to this pin in order to for the LCD to latch in the data presented at the data pins. 
D0-D7 (data lines)
The 8-bit data pins, D0-D7, are used to send information to the LCD or read the contents of the LCD’s internal registers. To displays the letters and numbers, we send ASCII codes for the letters A-Z, a-z, and numbers 0-9 to these pins while making RS =1. There are also command codes that can be sent to clear the display or force the cursor to the home position or blink the cursor.
We also use RS =0 to check the busy flag bit to see if the LCD is ready to receive the information. The busy flag is D7 and can be read when R/W =1 and RS =0, as follows: if R/W =1 and RS =0, when D7 =1(busy flag =1), the LCD is busy taking care of internal operations and will not accept any information. When D7 =0, the LCD is ready to receive new information.













3.1.5 STEPPER MOTOR:-  
Motion Control, in electronic terms, means to accurately control the movement of an object based on either speed, distance, load, inertia or a combination of all these factors. There are numerous  types of motion control systems, including; Stepper Motor, Linear Step Motor, DC Brush, Brushless,  Servo, Brushless Servo and more.
A stepper motor is an electromechanical device which converts electrical pulses into discrete mechanical movements. Stepper motor is a form of ac. motor .The shaft or spindle of a stepper motor rotates in discrete step increments when electrical command pulses are applied to it in the proper sequence. The motors rotation has several direct relationships to these applied input pulses. The sequence of the applied pulses is directly related to the direction of motor shafts rotation. The speed of the motor shafts rotation is directly related to the frequency of the input pulses and the length of rotation is directly related to the number of input pulses applied [39].
For every input pulse, the motor shaft turns through a specified number of degrees, called a step. Its working principle is one step rotation for one input pulse. The range of step size may vary from 0.72 degree to 90 degree. In position control application, if the number of input pulses sent to the motor is known, the actual position of the driven job can be obtained.
Every stepper motor has a permanent magnet rotor (shaft) surrounded by a stator. The most common stepper motor has four stator windings that are paired with a center-tapped common. This type of stepper motor is commonly referred to as a four- phase stepper motor. The center tap allows a change of current direction in each of two coils when a winding is grounded, thereby resulting in a polarity change of the stator. Notice that while a conventional motor shaft runs freely, the stepper motor shaft moves in a fixed repeatable increment which allows one to move it to a precise position. 




FIGURE:-3.7(Stepper Motor winding Description)
This repeatable fixed movement is possible as a result of basic magnetic theory where poles of the Same polarity repel and opposite poles attract. The direction of the rotation is dictated by the stator poles. The stator poles are determined by the current sent through the wire coils. As the direction of the current is changed, the polarity is also changed causing the reverse motion of the rotor. The stepper motor used here has a total of 5 leads: 4 leads representing the four stator windings and 1 common for the center tapped leads. As the sequence of power is applied to each stator winding, the rotor will rotate. There are several widely used sequences where each has a different degree of precision. Table shows the normal 4-step sequence. For clockwise go for step 1 to 4 & for counter clockwise go for step 4 to 1.
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FIGURE:-3.8(Stepper Motor winding connection)

	Step
	        Winding A
	        Winding B
	        Winding C
	Winding D

	1
	         0
	        1
	          1
	         1

	2
	         1
	       0
	         1
	         1

	3
	        1
	       1
	         0
	         1

	4
	        1
	       1
	         1
	         0



TABLE:-3.1(Winding rotation of stepper motor.)
Movement associated with a single step, depends on the internal construction of the motor, in particular the number of teeth on the stator and the rotor. The step angle is the minimum degree of rotation associated with a single step.
Step per revolution is the total number of steps needed to rotate one complete rotation or 360 degrees (e.g., 180 steps * 2 degree = 360) [31].
Since the stepper motor is not ordinary motor   and has four separate coils, which have to be energized one by one in a stepwise fashion. We term them as coil A, B, C and D. At a particular instant the coil A should get supply and then after some delay the coil B should get a supply and then coil C and then coil D and so on the cycle continues. The more the delay is introduced between the energizing of the coils the lesser is the speed of the stepper motor and vice versa.
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FIGURE:-3.9(Stepper Motor circuit diagram)










3.1.6 BUZZER:-  
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FIGURE:-3.10(Circuit Diagram of Buzzer)

A buzzer or beeper is a signaling device, usually electronic, typically used in automobiles, household appliances such as a microwave oven, or game shows.
It most commonly consists of a number of switches or sensors connected to a control unit that determines if and which button was pushed or a preset time has lapsed, and usually illuminates a light on the appropriate button or control panel, and sounds a warning in the form of a continuous or intermittent buzzing or beeping sound. Initially this device was based on an electromechanical system which was identical to an electric bell without the metal gong (which makes the ringing noise). Often these units were anchored to a wall or ceiling and used the ceiling or wall as a sounding board. Another implementation with some AC-connected devices was to implement a circuit to make the AC current into a noise loud enough to drive a loudspeaker and hook this circuit up to a cheap 8-ohm speaker. Nowadays, it is more popular to use a ceramic-based piezoelectric sounder like a Son alert which makes a high-pitched tone. Usually these were hooked up to "driver" circuits which varied the pitch of the sound or pulsed the sound on and off.
In game shows it is also known as a "lockout system," because when one person signals ("buzzes in"), all others are locked out from signaling. Several game shows have large buzzer buttons which are identified as "plungers".
The word "buzzer" comes from the rasping noise that buzzers made when they were electromechanical devices, operated from stepped-down AC line voltage at 50 or 60 cycles. Other sounds commonly used to indicate that a button has been pressed are a ring or a beep.














3.1.7 MOTOR DRIVE CIRCUITRY:-  
The ULN2003 is a monolithic high voltage and high current Darlington transistor arrays. It consists of seven NPN darlington pairs that features high-voltage outputs with common-cathode clamp diode for switching inductive loads. The collector-current rating of a single darlington pair is 500mA. The darlington pairs may be parrlleled for higher current capability. Applications include relay drivers,hammer drivers, lampdrivers,display drivers(LED gas discharge),line drivers, and logic buffers. The ULN2003 has a 2.7kW series base resistor for each darlington pair for operation directly with TTL or 5V CMOS devices.

FEATURES
* 500mA rated collector current(Single output)
* High-voltage outputs: 50V
* Inputs compatibale with various types of logic.
* Relay driver application.
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FIGURE:-3.11(Circuit Diagram of ULN2003)




3.1.8 EEPROM:-  
The Microchip Technology Inc. 24C32 is a 4K x 8 (32K bit) Serial Electrically Erasable PROM. This device has been developed for advanced, low power applications such as personal communications or data acquisition. The 24C32 features an input cache for fast write loads with a capacity of eight 8-byte pages, or 64 bytes. It also features a fixed 4K-bit block of ultra-high endurance memory for data that changes frequently. The 24C32 is capable of both random and sequential reads up to the 32K boundary. Functional address lines allow up to eight 24C32 devices on the same bus, for up to 256K bits address space. Advanced CMOS technology makes this device ideal for low-power non-volatile code and data applications. The 24C32 is available in the standard 8-pin plastic DIP and 8-pin surface mount SOIC package. 
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FIGURE:-3.12(Pin Description of EEPROM)


3.2 Software Description

Keil development tools for the 8051 Microcontroller Architecture support every level of software developer from the professional applications engineer to the student just learning about embedded software development. The industry-standard Keil C Compilers, Macro Assemblers, Debuggers, Real-time Kernels, Single-board Computers, and Emulators support all 8051 derivatives and help you get your projects completed on schedule.
From the C program to the machine language

The C source code is very high level language, meaning that it is far from being at the base level of the machine language that can be executed by a processor. This machine language is basically just zero's and one's and is written in Hexadecimal format, that why they are called HEX files.

There are several types of HEX files; we are going to produce machine code in the INTEL HEX-80 format, since this is the output of the KEIL IDE that we are going to use. Figure 2.1.A shows that to convert a C program to machine language, it takes several steps depending on the tool you are using, however, the main idea is to produce a HEX file at the end. This HEX file will be then used by the 'burner' to write every byte of data at the appropriate place in the EEPROM of the 89S52.
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FIGURE:-3.13(Block Diagram of Keil software programming)
	Data Type
	Bits
	Bytes
	Value Range

	Bit
	1
	--
	0 to 1

	signed char
	8
	1
	-128 to +127

	unsigned char
	8
	1
	0 to 255

	signed int
	16
	2
	-32768 to +32767

	unsigned int
	16
	2
	0 to 65535 

	signed long
	32
	4
	-2147483648 to 2147483647 

	unsigned long
	32
	4
	0 to 4294967295

	Float
	32
	4
	±1.175494E-38 to ±3.402823E+38



TABLE:-3.2(Range of each data type in Keil software.)
KEIL µVision is the name of software dedicated to the development and testing of a family of microcontrollers based on 8051 technology, like the 89S52 which we are going to use along this tutorial. You can download an evaluation version of KEIL at their website: http://www.keil.com/c51/. Most versions share merely the same interface, this tutorial uses KEIL C51 µVision 3 with the C51 compiler v8.05a.

To create a project, write and test the previous example source code, follow the following steps:
· Open Keil and start a new project.
· You will prompted to chose a name for your new project, Create a separate folder where all the files of your project will be stored, chose a name and click save. The following window will appear where you will be asked to select a device for Target 'Target 1'.
· From the list at the left, seek for the brand name ATMEL, then under ATMEL, select AT89S52. You will notice that a brief description of the device appears on the right. Leave the two upper check boxes unchecked and click OK. The AT89S52 will be called your 'Target device', which is the final destination of your source code. You will be asked whether to 'copy standard 8051 startup code' click No.
· Click File, New, and something similar to the following window should appear. The box named 'Text1' is where your code should be written later.	
· Now you have to click 'File, Save as' and chose a file name for your source code ending with the letter '.c'. You can name is 'code.c' for example, and click save. Then you have to add this file to your project work space at the left as shown in the following screen shot:
· After right-clicking on 'source group 1', click on 'Add files to group...', then you will be prompted to browse the file to add to 'source group 1', chose the file that you just saved, eventually 'code.c' and add it to the source group. You will notice that the file is added to the project tree at the left. 
· In some versions of this software you have to turn ON manually the option to generate HEX files. make sure it is turned ON, by right-clicking on target 1, Options for target 'target 1', then under the 'output' tab, by checking the box 'generate HEX file'. This step is very important as the HEX file is the compiled output of your project that is going to be transferred to the microcontroller.
· You can then start to write the source code in the window titled 'code.c' then before testing your source code; you have to compile your source code, and correct eventual syntax errors. In KEIL IDE, this step is called 'rebuild all targets' and has this icon:
· You can use the output window to track eventual syntax errors, but also to check the FLASH memory occupied by the program (code = 49) as well as the registers occupied in the RAM (data = 9). If after rebuilding the targets, the 'output window' shows that there is 0 errors, then you are ready to test the performance of your code. In keil, like in most development environment, this step is called Debugging, and has this icon: After clicking on the debug icon, you will notice that some part of the user interface will change.
· You can click on the 'Run' icon and the execution of the program will start. In our example, you can see the behavior of the pin 0 or port one, but clicking on 'peripherals, I/O ports, Port 1'. You can always stop the execution of the program by clicking on the stop button () and you can simulate a reset by clicking on the 'reset' button. 
· You can also control the execution of the program using the following icons: which allows you to follow the execution step by step. Then, when you're finished with the debugging, you can always return to the programming interface by clicking again on the debug button (). There are many other features to discover in the KEIL IDE.	
CHAPTER-4

SOFTWARE CODING

The software that we used for our project is Keil uVision4 ,an ARM Company makes c compilers, macro assemblers, real time kernels, debuggers, simulators, integrated environment , evaluation boards and emulators for ARM7/ARM9/CORTEX-M3,XC16x/C16x/ST10,251 and MCU families. To burn microcontroller is done by Sunroom software.

PROGRAMING:-
----------------Main program------------

#include "Include.h"
#include<stepper.h>


#define s1 P00
#define s2 P01
#define s3 P02


#define SCREEN_TIMEOUT 100
		 
extern unsigned char SCC;		  				
extern unsigned char  idata CommBuf[MAX_BUF_NUMBER];
extern unsigned char idata FingerRecord[26];			
extern unsigned char  NowKey;						
extern unsigned char  	Rx_Cnt;						
extern unsigned int  idata iDelay;

extern	bit		ReceiveOK;						
char  buf[20];

sbit BUZZER = P1^6;


void EnableInterrupt(void)
{
	EA = 1;
}

unsigned char password()
{
int a,b;
unsigned char pswd[4],length;
pswd[0]=0;
pswd[1]=0;
pswd[2]=0;
pswd[3]=0;
length=0;
   
	lcd_cmd(0x01);
lcd_puts("Enter D Password");
	lcd_cmd(0xc0);
	while(length<4)
	{
		while(s3!=0)
		{
		    			if(s1==0)
							{
								pswd[length]++;
								ms_delay(223);
								if(pswd[length]==10)
								pswd[length]=0;
							}	
			
						if(s2==0)
							{
								pswd[length]--;
								ms_delay(223);
								if(pswd[length]==255)
									pswd[length]=9;
							}	
					b=0xc0+length;
					lcd_cmd(b);
					a=pswd[length];
					displaypval(a);
				
				
		}
		length++;
		secdelay(1);
	}
	if(pswd[0]==1 && pswd[1]==2 && pswd[2]==3 && pswd[3]==4 )
		{
		
		lcd_cmd(0x01);
		lcd_puts("ACCEPTED");
		secdelay(1);
		lcd_cmd(0x01);
			lcd_cmd(0x80);
			lcd_puts("Door Opening");
				secdelay(1);
				movfwd(50);
				lcd_cmd(0x01);
				lcd_cmd(0x80);
				lcd_puts("Door Closing");
				secdelay(1);
				movbwd(50);
				lcd_cmd(0x01);
		pswd[0]=pswd[1]=pswd[2]=pswd[3]=0;
		return(1);
	
		}  
	else if(pswd[0]==4 && pswd[1]==2 && pswd[2]==1 && pswd[3]==1 )
		{
		
		lcd_cmd(0x01);
		lcd_puts("ACCEPTED");
		secdelay(1);
		lcd_cmd(0x01);
									lcd_cmd(0x80);
									lcd_puts("Door Opening");
									secdelay(1);
									movfwd(50);
									lcd_cmd(0x01);
									lcd_cmd(0x80);
									lcd_puts("Door Closing");
									secdelay(1);
									movbwd(50);
									lcd_cmd(0x01);
		pswd[0]=pswd[1]=pswd[2]=pswd[3]=0;
		return(1);

		}  
	else if(pswd[0]==1 && pswd[1]==1 && pswd[2]==1 && pswd[3]==1 )
		{
		
		lcd_cmd(0x01);
		lcd_puts("ACCEPTED");
		secdelay(1);
		lcd_cmd(0x01);
									lcd_cmd(0x80);
									lcd_puts("Door Opening");
									secdelay(1);
									movfwd(50);
									lcd_cmd(0x01);
									lcd_cmd(0x80);
									lcd_puts("Door Closing");
									secdelay(1);
									movbwd(50);
									lcd_cmd(0x01);
		pswd[0]=pswd[1]=pswd[2]=pswd[3]=0;
		return(1);
		}  
		else 
		{

		lcd_cmd(0x01);
		BUZZER=0;
		lcd_puts("REJECTED");
		secdelay(1);
		BUZZER=1;
		pswd[0]=pswd[1]=pswd[2]=pswd[3]=0;
		lcd_cmd(0x01);
		return(0);
	
		}			  
}	
void SystemInit(void)
{
        
		FingerInit();
        UARTInit();
        Timer0Init();
		lcd_init();
	  
		lcd_cmd(0x01);
		lcd_cmd(0x80);
	
		lcd_puts("Finger Print");
		lcd_cmd(0xc0);	
	
		lcd_puts("Authentication");
	
		secdelay(3);
	
		lcd_cmd(0x01);
		lcd_cmd(0x80);
		
		lcd_puts(" Please Pinch ");
		lcd_cmd(0xc0);
		lcd_puts("  Your finger ");
		secdelay(3);

	
	 
       
        EnableInterrupt();

		
}





void main(void)
{
		unsigned char p;
		char fid = -1;
        SystemInit();
		iDelay = 0;
        
		
		while(1)
        {
			if(iDelay>0 && iDelay < 10)
			{
				iDelay = 0;
				
				lcd_cmd(0x01);
				lcd_cmd(0x80);
				lcd_puts(" Please Pinch ");
				lcd_cmd(0xc0);
				lcd_puts("  Your finger ");
				
					
			}
                switch (NowKey)
                {
                        case ADD_KEY:
								iDelay = SCREEN_TIMEOUT;
								lcd_cmd(0x01);
								lcd_cmd(0x80);
								
								lcd_puts("ADD..."); 
						
								fid = AddFingerModule();
								if(fid >= 0)
								{
							
									lcd_cmd(0x80);
									sprintf(buf, "   Added ID: %bu  ", fid);	// Displays Added ID: fid
									lcd_puts(buf);									
								}
								NowKey = NO_KEY;
                                break;

                        case EMPTY_KEY:
								iDelay = SCREEN_TIMEOUT;
								lcd_cmd(0x01);
								lcd_cmd(0x80);// 1st Line of LCD
								
								lcd_puts("EMPTY..."); 
						
                                EmptyFingerModule();
                                NowKey = NO_KEY;
                                break;

						case PASS_KEY:		  

									iDelay = SCREEN_TIMEOUT;
									lcd_cmd(0x01);
									lcd_cmd(0x80);
								
									lcd_puts("  Password...");
									secdelay(1);

							   		p=password();
									NowKey = NO_KEY;

								break; 
                        case SEARCH_KEY:
								iDelay = SCREEN_TIMEOUT;
								lcd_cmd(0x01);
								lcd_cmd(0x80);
								
								lcd_puts("SEARCH...");
							
                                fid = SearchFingerModule();
 								if(fid >= 0)
								{
									lcd_cmd(0x01);
									lcd_cmd(0x80);
									lcd_puts("Door Opening");
								secdelay(1);
								movfwd(50);
								lcd_cmd(0x01);
								lcd_cmd(0x80);
							lcd_puts("Door Closing");
									secdelay(1);
									movbwd(50);
									iDelay=1;
								} 
								else
								{
									BUZZER=0;
									secdelay(1);
									lcd_puts("Invalid User");
									iDelay=1;
									BUZZER=1;
								}
								NowKey = NO_KEY;
                                break;
								default:
								break;
                        	
                }
        }
}











CHAPTER-5

CONCLUSION

For over a century, fingerprints have been one of the most highly used methods for human recognition; automated biometric systems have only been available in recent years. The determination and commitment of the fingerprint industry, government evaluations and needs, and organized standards bodies have led to the next generation of fingerprint recognition, which promises faster and higher quality acquisition devices to produce higher accuracy and more reliability. Because fingerprints have a generally broad acceptance with the general public, law enforcement, and the forensic science community, they will continue to be used with many governments' legacy systems and will be utilized in new systems for evolving applications that require a reliable biometric.
























CHAPTER-6

APPLICATION AND FUTURE WORK

6.1 APPLICATION
· It can be used at various government or non government associations.
· It can be used to implement authentication at almost all schools, colleges and educational institutes. 

6.2 FUTURE WORK
The proposed hierarchical matcher does not require registration or alignment of fingerprint at any stage. This makes it suitable for fingerprint fragment (partial fingerprint) comparison, as the major difficulty in partial fingerprint comparison is that it is difficult to align the partial fragment with a template fingerprint.
Also a partial fingerprint has insufficient information is only minutiae features are considered.
















CHAPTER-7

COST ANALYSIS


	S.NO.
	  COMPONENTS
	QUANTITY
	APPROX.COST PER COMPONENT(Rs.)

	1
	IN-4007 diode
	4
	2

	2
	Electrolytic  capacitors
	4
	6

	3
	Voltage regulator (7805)
	1
	10

	4
	Resistors
	5
	1

	5
	Ceramic capacitor(33pF)
	2
	2

	6
	Switches
	4
	3

	7
	Transformer(220 to 12 v ac)
	1
	100

	8
	Microcontroller(89C52)
	1
	80

	9
	Crystal oscillator(11.0592 MHz)
	1
	20

	10
	Sip
	1
	10

	11
	LED
	3
	1

	12
	MAX 232
	1
	20

	13
	EEPROM(24C32)
	1
	120

	14
	LCD(16 X 2)
	1
	210

	15
	LCD connector
	1
	20

	16
	Thumb Scanner
	1
	7000

	17
	DB-9 connector
	1
	                        55


TOTAL COST (Rs.)                       11,500
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