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بسم الله الرحمن الرحيم
الاهداء:
إذا كان الإهداء يعبر ولو بجزء من الوفاء فالإهداء إلى معلم البشرية ومنبع العلم نبينا محمد ( صلى الله عليه وسلم ( إلى...مثل الأبوة الأعلى... والدي العزيز إلى....حبيبة قلبي الأولى...أمي الحنونة إلى ....رمز الحنان... إلى أم كل الناس... جدتي الغالية إلى....الحب كل الحب.... أخوتي وأخواتي إلى كافة الأهل والأصدقاء إلى من مهدوا الطريق أمامي للوصول إلى ذروة العلم و اخص بالذكر الدكتور سامر ميالة  اهدي هذا الجهد المتواضع.
                                                                                                               المهندسة:
                                                                                                             اشراق سرحان جرار

إذا كان الإهداء يعبر ولو بجزء من الوفاء فالإهداء إلى معلم البشرية ومنبع العلم نبينا محمد ( صلى الله عليه وسلم ( إلى...مثل الأبوة الأعلى... والدي العزيز إلى....حبيبة قلبي الأولى...أمي الحنونة إلى ....رمز الحنان... إلى أم كل الناس... جدتي الغالية إلى....الحب كل الحب.... أخوتي وأخواتي إلى كافة الأهل والأصدقاء إلى من مهدوا الطريق أمامي للوصول إلى ذروة العلم و اخص بالذكر الدكتور سامر ميالة  اهدي هذا الجهد المتواضع. 
                                                                                                                    المهندسة:
                                                                                         فداء خليل سلامة                    


ABSTRACT: 

The objective of this project is to design, build and test RFID reader to take attendance and absence of student in college.  This RFID reader project has two subsystems: electrical and software. This report deals with the design approach, block diagram, schematic, theory of operations, specifications, cost.
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Chapter (1):
1.1 INTRODUCTION:

Our final year project is RFID based Attendance System. This idea came to our mind when we saw our lecturers taking the attendance of 100s of students very hardly. We thought we can integrate the RFID readers which take attendance with zajel website to avoid the loss of lecture time. That what our final year project is doing.
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1.2 System description:
The RFID reader continuously transmits a 125 kHz carrier signal using its antenna. The passive RFID tag powers on from the carrier signal. Once powered on, the tag transmits, back to the reader, an FSK encoded signal containing the data stored on the card. The FSK signal is a 125 kHz carrier, with 12.5 kHz as the mark frequency, and a 15.625 kHz as the space frequency. The encoded signal is picked up by the reader's antenna, filtered, and processed on the embedded microcontroller to extract the tag's unique identity. At this point the identity data send to EEPROM to store their for 15 min then transmit to website through ETHRNET to confirm this data then transmit back to display number of attendance and then student id one after another To confirm the presence of students.
Otherwise, if the teacher wanted his students to be punished for for delaying to attend the lecture deadline set by teacher himself , there is push button which he can use to interrupt the system and take attendance before 15 min.

1.3 Block diagram of the project:
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The RFID reader taking attendance of students is designed based upon the above block diagram. The main part of the body is the microcontroller. This microcontroller is the brain of the system which executes the stored program based upon the voltage input coming from the voltage source through voltage regulator. If the microcontroller is active then tag will active then the microcontroller will active to process to get the unique ID. 
1.4 Design Specification:
This is the main part which determines the success of the project. All the components in of the system run with 9V dc power supply and other with 12V. 

1.4.1 RFID Reader block diagram:
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*Transmission section: 
The transmitting section contains circuitry for a carrier signal (125 KHz), power amplifier, gap signal gate, and a tune antenna coil.

 *Signal Generator:

A 125 kHz square wave signal generator is required to drive the antenna. The 125 KHz carrier signal is generated by dividing the 4MHz time base signal that generated by a crystal oscillator.
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*Power Amplifier:

The signal is amplified before it is fed into antenna circuit in order to get better amplifier gain and thus increase read range of reader, to do that we will use power Mosfet driver to convert TTL level signals into high current outputs at voltages up to 15V. Its high speed and current output enable it to drive large capacitive loads with low propagation delays. High current outputs minimize power losses in the power MOSFETs by rapidly charging and discharging the gate capacitance.
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*Gap Signal Gate:

Gap signal is generated by microcontroller in order to turn off the transmitter so there is no RF signal at antenna coil.

In our circuit we notice when:

 Q`=0(PB6=0)( PB2=1 (Energy gap=1) ( no RF signal at antenna coil

 Q`=1(PB6=1)( PB2=0 (Energy gap=0) ( RF signal at antenna coil 
*Antenna:

A single coil is used for both transmitting and receiving. 

Passive RFID tags utilize an induced antenna coil voltage for operation. This induced AC voltage is rectified to provide a voltage source for the device.

As the DC voltage reach a certain level, the device starts operating. The antenna is L-C resonant circuit.

After many attempts in design antenna:
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 we use rectangular antenna coil which we found its easy to design and use in our project.

L=163uH                        C=0.01uH                           f=125 KHz
+
*The Tag:
We use tag called TK 5551 Which is completely programmable R/W which implements all important functions for identification systems, including anti-collision (e.g.,10 transponders in < 500 ms depending on application). It allows the contactless reading and writing of data which are transmitted bi-directionally between reader and the transponder.
It is plastic packaged device has LC-circuit and no additional external power supply so its passive tag.
Data are transmitted by modulating the amplitude of RF field.
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This tag has default setting configuration ,we got it when we emailed Atmel company:

The default configuration by block 0 is as follows:

	- Manchester Coding

	 - Data Rate RF/32

	- Code Length 64 bit

	- Stop Mode enabled

	
	MSB ... LSB
	
	
	
	

	
	MSB first
	
	
	
	

	
	Transponder
	
	
	
	

	Block
	TK5551
	
	
	
	

	0
	0 E608 8042h
	
	
	
	

	1
	0 7EFF FFFFh
	
	
	
	

	2
	0 7DFF FFFFh
	
	
	
	

	3
	0 7BFF FFFFh
	
	
	
	

	4
	0 77FF FFFFh
	
	
	
	

	5
	0 6FFF FFFFh
	
	
	
	

	6
	0 5FFF FFFFh
	
	
	
	

	7
	0 3FFF FFFFh
	
	
	
	

	
	
	
	
	
	

	
	Configuration
	
	
	
	

	
	User Data
	
	
	
	


**Test –matching antenna and tag (TK5551):

We make test to make sure there is communication between tag and our antenna as following:
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N1= TL081                        R1= 100~500           C=12PF              C=18PF
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Before test :                                                    After test:

We notice that tag will response to antenna from distance ()
*Receiving section:

The receiving section include envelope detector, signal amplifier/ filter, signal collision detector, and microcontroller for data processing.

*Envelope detector:

The peak detector is used to extract the envelope of the carrier signal. 

*Signal amplifier/filter:

The detecting envelope signal passes through active filter and pulse shaping circuitry before it fed into microcontroller for data processing.

*Signal collision detector:

When more than one tag are transmitting data at same time, there will be wobbles in data signals in the receiver.

This wobbles is detected by collision detector then microcontroller will detect this collision and turn on the gap control gate to send a gap signal to tag.

*Microcontroller:
The pic16F877 microcontroller performs data decoding, provides gap timing signals, and communicates with the host computer via RS-232 serial interface.

So, the FSK reader needs two steps for full recovery of the data. The first step is demodulating the backscattering signal, and the second step is detecting the frequency of demodulation signal.

1.4.2 LCD Display:

We use BC1602B2 to display data.
[image: image14.emf]
	Function
	Sympol
	Pin

	+5 V
	Vdd
	1

	GND
	Vss
	2

	contrast adjustment
	Vo  
	3

	H/L register select signal  5
	RS
	4

	H/L read/write signal
	R/W
	5

	H(L enable signal
	E
	6

	H/L data bus line
	DB0~7
	7~14


We use this LCD in project to display ID of student when they entry to make sure that the reader read their data. And other purpose to use LCD to display the number of entry students they attendance that lecture.
1.4.3 Push button:

We use push button to give the teacher the ability to interrupt the system any time before the 15 min and that means sign the entry of student before that time and return the count of attendance student.

1.4.4 Buzzer led: 

We use it to give sign to student that the reader read their data from tag.

1.4.5 EEPROM:

We use eeprom 93LC65 to connect eeprom serial with pic 16f877A and in order to store data of students in its bank for 15 min from the beginning of the lecture time or until the teacher make interrupt on the system through this time.
This eeprom we added to system to solve the problem we face when student go in and out from the class in free time before the lecture begin in few time, so delet the ID for the student and add it will occur on the eeprom not on server ,so the data which send to website often accurate. 
[image: image27.png]


[image: image28.png]



[image: image29.jpg]



1.4.6 WIZ net (Ethernet):
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WIZ110SR is a gateway module that converts RS-232 protocol into TCP/IP protocol. It enables remote gauging, managing and control of a device through the network based on Ethernet and TCP/IP by connecting to the existing equipment with RS-232 serial interface.
Block diagram:
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WIZ 110SR is a protocol converter that transmits the data sent by serial equipment as TCP/IP data type and converts back the TCP/IP data received through the network into serial data to transmit back to the equipment. When the data is received from serial port, it is sent to W5100 by MCU. If any data is transmitted from Ethernet, it is received in the internal buffer and sent to the serial port by MCU. MCU in the module controls the data according to the configuration value that user define.

According to previous character we use Ethernet to send data to computer and receive data so the reader sending data of entry student ID so the data base of our project website process it and added to information of student , and then return data of number of student through this Ethernet to display on LCD so the teacher can counting present student and to make sure that their ID is arrive to website without fault or losses.

We send data to Ethernet by order:

e.g.               Printf ("?10511011@63343”);
Data of ID will process in pic then microcontroller will add ? in beginning and @no. of subject  at the end.                                             

Then the website will send the no. of student by order:   
    e.g.              Printf ("?aa@63343;");  
 the microcontroller send this order after 15 min in order to give website order to return no. of ID student.
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 As we see in picture we make TCP mode in order to send and receive data through Ethernet.

1.4.7 WEB SITE:
We make website to store the data of student in data base so when the ID of entry student is arrived after 15 min will be processed by database to check this data and to make sure it`s for those student in that lecture in that time.
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And our data base which store the information about student their time classes and no. of subject class and their absence and attended.
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all of the information about attendance of student appear in this data base except the course time we write it  in microcontroller code in connection with timer so in stand by this timer we select the time then that will select the course ID which transmit with ID and record the attendance according to this information.

There page for teacher and other for student; the page of teacher was design to let them enter their page and make change by adding excuses for some student absence from class if there a good excuse.
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The page of student was design to let the student enter their webpage and make sure their attendance is record.
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We make the icon change disappear after mid night to prevent any change.
Chapter (2) :                                 Algorithm
2.1: Code in PIC C languge:-

#include <9356.c>

#include <lcd.c>

lcd_init();

int system_off=0;//after 9 hour of work

unsigned int16 tcounter;// counter for over flow of timer1

int thours;//counter for hour

int rf_dis=0;

 int1 data[100];

 int count;

 int c;

 int h;

 int ss;//number of student which the server counted

 int1 ID[64];

 byte ID_card[3];//every card have 8 digit so 32 bit so 4 byte then we have occupay 4 row to read one id

#int_TIMER1

TIMER1_isr()

{

char d,a;//to gt the data from EEPROM

restart_wdt();

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
//1hour*60min*60sec*1000/524 ms to over flow(tcounter= 6870.229)one hour pass but // //to shwo it in presentation we put 6 mint insted 60 minit                                                 //

// so the tcounter=229                                                                                                      // 
//every 45min enable rf &delet all thing in EEprom (tenable_rf=5152.672)but to show  // //it in presentation we put 4.5 min insted 45 minit                                                           //

//so the tenable=515.27                                                                                                  //                                                                                                            

//after 15 min send data (tcounter=1717.5573)but to shwo it in presentation we put    // //1.5 min insted 15 minit                                                                                                //

//so the tcounter=171.75573                                                                                        //
////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
tcounter++;

if(tcounter==171){

restart_wdt();

printf("15 mint \n\r ");

//send data

rf_dis=1;

restart_wdt();

output_low(PIN_B3);//for laser

output_low(PIN_B2);

if(thours==0){//for first lecture

for(a=0;a<50;a++){

 d = read_ext_eeprom(a);// Read the byte d from the address a

printf("? %c;63343",d);

lcd_putc(d);

delay_us(200);

}

printf("? aa;63343");

}

if(thours==1){//for second  lecture

for(a=0;a<50;a++){

 d = read_ext_eeprom(a);// Read the byte d from the address a

printf("? %c;63313",d);

lcd_putc(d);

delay_us(200);

}

printf("? aa;63313");

}

while(kbhit()){

ss=getc();

lcd_putc(ss);

}

}

else if(tcounter==515){

output_high(PIN_B1);//enable rf signal

for(a=0;a<50;a++){

write_ext_eeprom(a, 0);//delete EEPROM

restart_wdt();

}

//printf("45 mint \n\r ");

restart_wdt();

}

else if(tcounter== 687)

{restart_wdt();

   //one hour pass

   printf("1 hour \n\r ");

   thours++;

   restart_wdt();

   tcounter=0;

    if(thours >9)

   {restart_wdt();

      //disable rf signal, delet eeprm ,off lcd (system off)

      system_off=1;

      if(thours ==24){

      set_timer1(00);

      restart_wdt();

      system_off=0;

      //reset timer every day

      }

   }

}

}

void rf_signal(void)

{
///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
//when bush putton or occurs anticollision or the time =15 mint from the begine            // //the lecture the RF signal is disabeled                                                                           //

//timer when reach 10 min after begin lecture                                                                //                                                                                      
//let in B6&D3 low for disable RF B2                                                                              //                                                                                         

////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////

int anticollision;

int  bush;

  while(TRUE)

  {

restart_wdt();

anticollision=input(PIN_B6);

bush=input(PIN_d3);

  if(!anticollision || ! bush || rf_dis)

  {

  output_low(PIN_B2);

  delay_ms(20);

  output_high(PIN_B2);

// printf("      disabeled    ");

  }

else

{

 output_high(PIN_B1);

}

     restart_wdt();

  }

}
void ir(){

int1 x;

int1 y;

x=input(PIN_B4);

y=input(PIN_B5);

if(x==0){

printf("in");

delay_ms(2000);

count++;

printf("count= %d \n\r",count);

}

else if(y==0){

printf("out");

delay_ms(2000);

count--;

printf("count= %d \n\r",count);

}

}

#int_RB

RB_isr()

{

printf("the interupt");

ir();

}

void send_to_wiznet(void){

char m[3];

int i;

char me;

for(i=0;i<3;i++){

me=printf("%x",ID_card[0]);

shift_left(m[0],1,me);

printf("?%c@;",m);

}

restart_wdt();

}

 void manchester(void){

int k;

int1 s1;

int1 s2;

for(k=0;k<64;k+2){

s1=ID[k];

s2=ID[k+1];

if(s1==1 && s2==0){

if(c<=8){

 shift_left(ID_card[0],1,1);

c++;

}

else if(8<c<=16){

 shift_left(ID_card[1],1,1);

c++;

}

else if(16<c<=32){

 shift_left(ID_card[2],1,1);

c++;

}

}

else if(s1==0 && s2==1){

if(c<=8){

 shift_left(ID_card[0],1,0);

c++;

}

else if(8<c<=16){

 shift_left(ID_card[1],1,0);

c++;

}

else if(16<c<=32){

 shift_left(ID_card[2],1,0);

c++;

}

}

}

}

void reduce(void){

 int i;

int f=0;

 if(h==100){

 for(i=0;i<100;i++)

{// one is representend by 5 ones and zero is represened by 5 zeros  00000111110000011110000

if(data[i]&& data[i+1]&& data[i+2]&& data[i+3]&& data[i+4]==1 &&f<45){

ID[f]=1;

f++;

}

if(data[i]&& data[i+1]&& data[i+2]&& data[i+3]&& data[i+4]==0 &&f<45){

ID[f]=0;

f++;
}

delay_ms(1000);

}

}

 }

void Recive(void)

{

   int bit2;

//printf("  Hi recive  ");

delay_ms(1000);

if(count>7){

//printf("   recive start  ");

   // int32 data4;

   restart_wdt();

   for(h=0;h<100;h++)

   {

      bit2 = input(PIN_c1);

      delay_ms(1000);

      data[h]=bit2;

   restart_wdt();

    /*  if(bit1== 0 && bit2==1)

      {

         shift_left(&data4,1,0);

      }

else if(bit1==1 && bit2==0 )

      {

         shift_left(&data4,1,1);

      }

   }*/

  // return data4;

}

}

}

void begin(void)

{

   int bit1;

   restart_wdt();

//   printf("  Hi begin  ");

   delay_ms(1000);

 bit1 = input(PIN_c1);

   count++;

   while( bit1==1 && count<8)

   {

 //  printf("  start begine  ");

      bit1 = input(PIN_c1);

      delay_ms(1000);

        count++;

   restart_wdt();

      }

   }

void main()

{

SET_TRIS_A( 0xF9 );

SET_TRIS_B( 0xFD );

SET_TRIS_C( 0x96 );

SET_TRIS_D( 0x00 );

SET_TRIS_E( 0x00 );

   setup_adc_ports(NO_ANALOGS);

   setup_adc(ADC_OFF);

   setup_psp(PSP_DISABLED);

   setup_spi(FALSE);

   setup_timer_0(RTCC_INTERNAL);setup_wdt(WDT_2304MS);

   setup_timer_1(T1_INTERNAL|T1_DIV_BY_8);

   setup_timer_2(T2_DISABLED,0,1);

   enable_interrupts(INT_TIMER1);

     setup_vref(FALSE);

   enable_interrupts(INT_RB);

   enable_interrupts(GLOBAL);

   // TODO: USER CODE!!

   set_timer1(00);

   tcounter=0;

   thours =0;

restart_wdt();

restart_wdt();

while(system_off==0){

count=0;

c=0;

h=0;

output_low(PIN_B6);

output_low(PIN_B7);

restart_wdt();

rf_signal();

restart_wdt();

begin();

Recive();

reduce();

manchester();

restart_wdt();

ir();

restart_wdt();

}

while(true){

restart_wdt();

}

}
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2.2: Folw chart



    






























Appendix:-



start





Check anti-collision





Check push button and timer





Check laser





Reduce signal





Receive signal





Manchester decoding





Check begin





Enable RF





Is here ID?





ADD EEPROM





NOP





Delete from EEPROM





Display to LCD





Count++





System OFF





Disable every thing





�





Delay  2 sec





Check time slot:


Slot1:63343


Slot2:63313








Send to wiz net


(“?ID@slot x;”)





Send 


(“?aa@slot x;”)








Check


Data base





Send flag 1 to attendance slot





Count num of attendance





drop





Display count from Web& from lazar&delet EEPROM





Delay 45 min





Send flag=0 to attendance slot





Send to wiz net
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Mid night 
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