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Abstract
Technology has inarguably made our lives easier. It has cut across distance, space and even time. One of the technological innovations in banking, finance and commerce is the Online Payments. The emergence of e-commerce has created new financial needs that in many cases cannot be effectively fulfilled by the traditional payment systems. Recognizing this, virtually all interested parties are exploring various types of online payment system and issues surrounding online payment system and digital currency. This project is aimed at doing exactly that, it is going to make our online payment system more convenient. In this project ones id and credit card number is taken as input and with the help of automated system required payment transaction is done. Although security was not the prime concern for doing this project but, keeping in mind that this project is involved in money transaction, so, we provided a password system to verify for a successful transaction. In particular this project is specifically aimed to make the tuition fees payment system of AIUB more convenient for the students.  With this project it is aimed to be paving the way to a new era in the online payment system of Bangladesh an era which will surely have a revolutionary effect in peoples day to day life.
Chapter 1

Project Overview
1.1 Introduction
                                  Hassles are over! Shoppers will no longer have to go to market

spending hours in traffic jams or, standing in long queues to pay utility bills. All are now possible on the internet. Online Payments provides greater freedom to individuals in paying their taxes, licenses, fees, fines and purchases at any locations. The Online Payment System is an internet-based service that provides a convenient and fast way to view your account balance and pay your invoice to Concordia Plan Service. The Online Payment System is a free service.
                                  In our project due to inadequate time we will only be focusing on the online payment system of AIUB with the scope for further additions to it. In doing this project we would be using concepts of microcontrollers, sensors and embedded programming.

1.2 Historical background
                                                The concept of online payment system was born in an office in Melbourne Australia in 1991. Dennis Charter had the vision (along with others) that the Internet was going to dominate the way we work, entertain ourselves and communicate. In 1991 Dennis conceived the idea of developing a Secure Electronic Payment System to be used to make credit card and other secure payments for goods and services over the Internet. To realize that invention Dennis employed some of the best young computer programmers from around the world, including renowned international security consultant and PGP encryption inventor Phil Zimmerman. By 1995, Dennis had a prototype operational and proceeded to travel the world demonstrating how it worked to all.  By the end of 1995 Dennis had moved to New York to launch his product. Dennis Charter’s Secure Electronic Payment invention for the internet is the foundation of all internet based electronic transactions today. [1]
                                            Bangladesh bank brought the facility of online payment system in Bangladesh for the first time in 2009. Bangladesh Bank introduced online payment systems facilitating fund transfers and payment of utility bills on the net. This move allowed people to use local currency credit cards for online transactions within the country. Initially the services were introduced on a smaller scale. [2]
1.3   Objectives of the work
                                      To make online payment system more familiar in Bangladesh in a large scale, in a more convenient way. To make money transactions more secure by implementing online payment system. To save valuable times by giving the freedom that one does not need to spend ours in traffic jams, neither need to wait in long queues anymore. The jobs people have nowadays require a lot of time and schedules which can keep them occupied for most of the day. In such cases they don’t find time to go to the bank and spend their time completing the formalities which can take up a lot of their time. So, online payment system is the solution for these problems. To provide a cost efficient payment system.
                                      All the above points discussed here is our larger vision. In particular our main objective for this project is taking the online payment system of AIUB to another level. 

1.4  Introduction to this thesis

I.  In chapter 2, the overall overview of the project circuit and a short description of the overall project along with description of all the devices used and their functions is given.
II. In chapter 3, different steps of connecting all the parts of the circuit are discussed in this chapter. 

III. In chapter 4, microcontroller Atmega16 was overviewed. The architecture, features, functions were discussed. The pin configuration as well as the connection of circuit with the microcontroller is also described in this chapter.
IV. In chapter 5, all the programming procedures and configuration of the internal subsystems are shown. This chapter gives an overview of how the ATmega16 microcontroller is used in the project.
V.  In chapter 6, discussions, conclusions and future plans is provided
Chapter 2
PROJECT OUTLINE
2.1 Introduction
The design and implementation of online payment system makes use of ATmega16 microcontroller. The input to microcontroller is provided by a 12 button keypad.
2.2 Principle of the design
The design can be outlined by a block diagram. Figure 2.1 shows the block diagram of the overall project.
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Figure 2.1: Block Diagram of the overall project.

2.3 Designing the project
The main objective of this project was to design and develop an online payment system. This is controlled by a 5-digit password entered by the user. The password is entered using a standard 12-button keypad. Basically, the functionality of this device can be seen once the correct password is entered.
The online payment implemented needs the following equipment:
1. ATmega16 microcontroller 
2. SERIALPORT RS232
3. IC MAX232
4. Adapter (Power Source) 

5. Automatic Voltage Regulator (AVR) 
6. 12 button keypad 

7. LCD display 

Outline of the project
A webcam is used to capture the photo of the ID card and credit card as inputs.
Image of the ID card and the credit card is opened into a text file by using Matlab, Matlab shows the digits. Id card and credit card digits are received by the microcontroller as asci values and as a form of matrix. Microcontroller sends the id card and credit card digits to the lcd and in lcd we see its asking for a password. A 4 digit password is given using the 12button keypad corresponding to the ID card and credit card, which is sent to the microcontroller and microcontroller to Matlab. Matlab compares if the password is correct or not in Excel corresponding to the id card and credit card. If passwords are correct it lead to a successful transaction.
2.4 The functions of all the different components used in the project

In order to achieve the proposed results it is necessary to illustrate the function of each and every devices and how the interact with one another. This is necessary so as to mention how important these devices are to this project. 

Keypad
The 12 button keypad used in this project is implemented in a Bread Board. Figure 2.2 shows the keypad designed in this project. The procedure is very simple.

[image: image2.jpg]



Figure 2.2: Keypad implemented in Bread board.
AVR 
AVR stands for automatic voltage regulator. It is a device intended to regulate voltage automatically: that is to take a varying voltage level and turn it into a constant voltage level. Figure 2.3 shows L7805 – the AVR used in this project.
                                                         [image: image3.emf]
                                                  Figure 2.3: AVR L7805

AVRs range in size from small ones that can be mounted on printed circuit boards to those the size of a small house. This discussion looks at automatic voltage regulators typical for AC applications of about 1,000 VA (roughly the requirement of a hand-held hair dryer) and larger.

SERIALPORT RS232
RS232 sends data serially. The word serial means, that the information is sent one bit at a time.  As we need to send Id of an user which is 8bit long, password 4bit long , RS232 is the best choice to send small amount of data to microcontroller in this project. [3]
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Figure 2.4: serial port RS232 /9-pinout [3]
IC MAX232
IC MAX232 converts the voltage of rs232 and send it to microcontrol
Features:
1) Superior to bipolar

2) 120kbits/sec Data Rate

3) Low Power Shutdown Current

4) Designed for RS232 and V.28 Applications

5) Three state TTL/CMOS Receiver Outputs

LCD Display 

A liquid crystal display is required to view and make sure the password entered. This provides useful feedback on the current operation being done by the microcontroller.
A 16 Pin header is provided to interface one 16 * 2 Alphanumeric LCD. LCD display is used to show all the relevant data needed for the proper calibrations and other associate information’s. It includes 61 x 15.8 mm viewing area with 5 x 7 dot matrix formats for 2.96 x 5.56 mm characters, plus cursor line. Also can display 224 different symbols and the power consumption is low (1 mA typical).
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Figure 2.11: LCD Connections

Figure 2.12: LCD Pin Description

Microcontroller (ATmega16) 
A microcontroller is an integrated chip. The microcontroller includes a CPU, RAM, ROM, I/O ports, and timers like a standard computer, but because they are designed to execute only a single specific task to control a single system, they are much smaller and simplified so that they can include all the functions required on a single chip. In this project Atmega16 microcontroller was used. It was used because it is easily accessible, it is cheap and it provides with four different ports. 
                 [image: image6.emf]
Figure 2.13: ATmega16 microcontroller used in the project[5]
The microcontroller ATmega16 is carries out the major function of the project. The password is specified inside the EEROM of the microcontroller. The microcontroller checks the password inserted by the user and compares with the saved password. If the password is correct that is the password inserted matches the password stored inside it, the microcontroller sends out an output signal via its output pin. This signal turns on a relay which in turn turns on the motor. This motor rotates to unlock the door.

2.5 Summary
In this chapter a short description of the overall project along with description of all the devices used and their functions were given. It was explained that the project is mainly controlled by the microcontroller. Any problem that might be introduced from the circuit will be only visible when it is put to test. Further modifications can then be added as the complexity of the structure is fairly low as it is the main goal of this project.
Chapter 5
THE IMPLEMENTED CIRCUIT
5.1 Introduction
To implement this online payment system this project can be divided into some major parts. One part would be to provide input voltage to the microcontroller. Pcb designing is also a major part of this project to implement. Another major part is the operation of the microcontroller.  The output was observed in a 16*2 alphanumeric LCD screen
5.2 Principle of Design
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Figure 5.1: Block diagram of the whole circuit
5.3 Input voltage into microcontroller
In this part, 220 volts, 50 Hertz alternating current is converted to direct current using an adapter. This dc quantity is then supplied to the keypad by using an AVR (automatic voltage regulator). The AVR take a varying voltage level and turn it into a constant voltage level. 

In this project the alternating current (AC) and higher voltage (220 Volt or 110 Volt) was used. Most of electronics devices use the direct current (DC) and lower voltage level to operate; as in ATmega16. Consequently it is necessary to convert AC to DC and the voltage level as well. Therefore, L7805 automatic voltage regulator was used. The L7805 is a simple 3 pin voltage regulator. It takes in an input voltage and produces a constant 5V output. A regulated Power supply is the first and most essential step in projects involving digital ICs. For a digital system like this there is an acute need of an uninterruptable stable and ripple free power supply that is why a power supply is need as like figure 3.2 below. In this circuit one LM7805 which is a voltage regulator and four capacitors is used. 

This voltage regulator can work in min 7.2V to max 15V [5] as input and it can give a stable output of constant 5V. There is two capacitor connected in input to ground and two capacitors is connected to output to ground, two of them is electrolytic and the other two is ceramic. The capacitors can remove high frequency ripples from input and output signal of the voltage regulator by grounding the high frequency components of the input and output signal. Thus a ripple free operation of this power supply is achieved. As the voltage regulator is the main part of the circuit thus the characteristics of the power supply is same to it.

[image: image8.emf]
Figure5.2: Typical circuit of L7805.

A 5 digit number is entered using the 12 button keypad. The keypad is implemented in the PCB board. The different keypad inputs are: numbers 0-9, cancel and ok.
[image: image9.jpg]



Figure 5.3: Keypad used in the circuit.
In order to make a keypad as shown in figure 5.3 first of all, the circuit schematic was drawn using software called “Dip trace”. This software provides the advantage of converting the schematic drawn into printed circuit board layout. The PCB layout is printed using a laser printer, on glossy paper. After printing the PCB is cut to the size of the board design. Once this is done the PCB is cleaned with a stainless steel scourer. 
Then the iron is set to the hottest possible setting. The printed board design is placed between iron and the blank PCB that was cut out. After ironing the tracks are gone after with an etch resistant pen to fix any possibly damaged tracks. After putting under cold water the glossy photo paper was carefully peeled off the PCB.
Holes are then drilled into the PCB. Then the PCB was placed into ferric chloride and waited for the copper to dissolve. After that the PCB was rinsed using water to get some of the ferric chloride off. Just in case there is some ferric chloride left, the PCB was cleaned with nail polish remover. 
The last step was to place the components in the desired position and then soldering them into the PCB.
5.4 Microcontroller Operation

The microcontroller ATmega16 is carries one of the major function of the project. The microcontroller receives the id card and credit card numbers as asci values and displays the id card and credit card number in Lcd. The microcontroller again receives the password given by the kepad and sends the password to matlab to compare if the password is correct or not corresponding to the id card and credit card.
5.5  PCB Design 
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Figure 5.4: PCB Layout
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(i)                                                                                 (ii)

Figure 5.5: ( i)Keypad and (ii)  Bottom view of PCB Layout
5.6 Output of the project
In order to see the output of the project it is necessary for interfacing the LCD with the microcontroller. A 16x2 LCD was used in this project, which means it has two rows of 16 characters each. Hence in total 32 characters can be displayed. There are 16 pins in an LCD. The LCD connections used were shown in figure 5.6
When the LCD is connected to Atmega16, one full PORT is dedicated to it, denoted by PORT-X in the figure. To enable LCD interfacing in the microcontroller, the LCD tab in the Code Wizard (which is explained in chapter 4) is clicked and the PORT at which the LCD is desired to be connected is chosen. In this project PORT D was selected. Also the number of characters per line in the LCD was selected which is 16 in this case. Code Wizard would show the complete list of connections which will be needed in order to interface the LCD. These are the same as in the above figure for general PORT-X.
[image: image13.jpg]



                        Figure 5.8: The total implemented circuit showing the LCD
5.7 Summary
This chapter provides a step by step explanation of how the project circuit was implemented. The microcontroller can be programmed easily while in the circuit and can work with the different peripherals afterwards. The programming of the microcontroller is introduced and explained in the chapter 4.
Chapter 6
DISCUSSION AND CONCLUSION

6.1 Discussion
Different problems were faced when this project was being worked upon. Anyways these problems led to better ideas of implementing the design that is alternate methods of accomplishing this task. The first problem we faced was this project has more software part rather than the hardware, as a student of EEE it was a bit difficult for us to implement from this point. For example, PHP, MYSQL, mikroC were not included in our course material. It is also found that during interfacing we did not get stable output consistently. As it was not possible to detect credit card number directly, we had to insert credit card number manually although our project was an automated system.
Along with multiple problem faced we achieved some knowledge about different type of programming which helped us to overcome problems. One other very important thing that was often overlooked was the fuse bits of the microcontroller. The Fuse bit sets the operating clock frequency and other peripheral usage inside the microcontroller. If not correctly set during programming or before operation, the microcontroller would not operate and may even be permanently damaged.

6.2 Suggestions for future work

This project was designed in a small scale due to inadequate time. Some of the future developments are listed below:
1) it would be more convenient if it would accept cash besides credit cards. 
2) it would be more cost efficient if the microcontroller would detect the id instead of Matlab
3) Two displays are used in this project (lcd 16/2 character and monitor). It would be more convenient if we would use only the monitor.
4)  Credit cards are difficult to detect through image processing as the color of the card and the color of the credit card numbers both are same. By using a better device for image processing will make it more convenient.
5) In this project security is not a concern but for future work security should be the prime concern as money transaction is involved.
6) FPGA chips can be used replacing micro controller for better circuit design.
7) Wireless communication can be used instead of serial port RS232.

6.3 Conclusion

Online payment system will be highly demanding in the near future as our country is becoming developed day by day and in that case everyone will become very busy with daily work. They will look for more hassle free, more comfortable and more secured life. This online payment system will meet the daily need to make your life smoother. This payment system is very simple and one can access to it very comfortably. Moreover, one can add to this project with similar enhancements or can diversify this project through adding extra features.
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Appendix C

Codes:-
Code of MatLab

**********************************************
% Clear all

clc

close all

clear all

%% Full image

image=imread('id_full1.jpg'); %original image input

%% Cropped image

imagen= imcrop(image,[655 1153 560 85]); %image crop according to axis

%% Convert to gray scale

close;

if size(imagen,3)==3 %Enter the loop only for RGB image

    imagen=rgb2gray(imagen); %RGB to gray convertion

    scale=imagen*.6; %scaling

end

%% Convert to BW

close;

threshold = graythresh(scale); %auto threshold adjustment

imagen =~im2bw(scale,threshold); %gray to binary convertion

%% Remove all object containing fewer than 500 pixels

close;

imagen = bwareaopen(imagen,500);

%% convert image into digits

close;

word=[ ];

id=imagen;

%Opens text.txt as file for write

fid = fopen('text.txt', 'wt');

% Load templates

load templates

global templates

% Compute the number of letters in template file

num_letras=size(templates,2);

while 1

    %Fcn 'lines' separate lines in text

    [fl id]=lines(id);

    imgn=fl;

    % Label and count connected components

    [L Ne] = bwlabel(imgn);    

    for n=1:Ne

        [r,c] = find(L==n);

        % Extract letter

        n1=imgn(min(r):max(r),min(c):max(c));  

        % Resize letter (same size of template)

        img_r=imresize(n1,[42 24]);

        % Call fcn to convert image to text

        letter=read_letter(img_r,num_letras);

        % Letter concatenation

        word=[word letter];

    end

    fprintf(fid,'%s\n',word); %Write 'word' in text file (upper)    

    %When the sentences finish, breaks the loop

    if isempty(id)  %See variable 'id' in Fcn 'lines'

        break

    end    

end

fclose(fid);

%% data sending through serial port uart

s1=serial('com1');

fopen(s1); %communicating with port

fwrite(s1,word); %writting to port

id=str2double(word);

%% taking varsity password from uart

pause(2)

password=fread(s1);

pass=password';

pass1=num2str(pass);

pass1(pass1==' ')='';

varsity_pass=str2double(pass1);

remain=0;

%% taking data from aiub database

student_id = xlsread('database_aiub.xls','A2:A25');

student_pass= xlsread('database_aiub.xls','B2:B25');

student_amount= xlsread('database_aiub.xls','C2:C25');

remain_fees= xlsread('database_aiub.xls','D2:D25');

amount_paid= xlsread('database_aiub.xls','F2:F25');

%% taking data from Bank database

card_no= xlsread('database_bank.xls','A2:A40');

bank_pass= xlsread('database_bank.xls','B2:B40');

student_bank= xlsread('database_bank.xls','C2:C40');

%% finding user information

n=length(student_id);

m=length(card_no);

passw=0;

s_id=0;

payment=0;

remain_payment=0;

for k = 1:n

        if(id==student_id(k,1))

            s_id=student_id(k,1);

            passw = student_pass(k,1);

            payment = student_amount(k,1);

            remain_payment= remain_fees(k,1); 

            break;       

        end

end

%% taking bank credit card no

credit_card=fread(s1);

if(credit_card==NaN('double'))

     credit_card=0;

else

credit_cardT=credit_card';

credit_cardS=num2str(credit_cardT);

credit_cardS(credit_cardS==' ')='';

card_no_key=str2double(credit_cardS);

end

%% Comparing bank credit card no

c_no=0;

bank_pass1 = 0;

bank_amount = 0;

bank_rest = 0;

for j = 1:m

        if(card_no_key == card_no(j,1))

            c_no = card_no(j,1);

            bank_pass1 = bank_pass(j,1);

            bank_amount = student_bank(j,1);

            break;

        end

end

%% taking bank credit card password

card_pass=fread(s1);

card_passT=card_pass';

card_passS=num2str(card_passT);

card_passS(card_passS==' ')='';

card_password=str2double(card_passS);

%% comparing keypad taken data and database

res1='1';

res2='2';

res3='3';

res4='4';

res5='5';

res6='6';

if((id == s_id)&&(varsity_pass == passw)&&(bank_amount >= payment)&&(c_no == card_no_key) && (card_password == bank_pass1))

     student_bank(j,1) = bank_amount - payment;

     remain_fees(k,1)=0;

     amount_paid(k,1)=payment;

     fwrite(s1,res1);%writting to port

 else if((id == s_id)&&(varsity_pass == passw)&&(bank_amount < payment)&&(c_no == card_no_key) && (card_password == bank_pass1))

     fwrite(s1,res2);

  else if((id==s_id) && (varsity_pass ~= passw))

     fwrite(s1,res3);

   else if(id~=s_id)

     fwrite(s1,res4);

     else if((c_no == card_no_key) && (card_password ~=bank_pass1))

        fwrite(s1,res5);

        else if(c_no~=card_no_key)

          fwrite(s1,res6);

            end

         end

       end

      end

     end

end

%% storing data to database

xlswrite('database_bank.xls',student_bank,'C2:C40');

xlswrite('database_aiub.xls',remain_fees,'G2:G25');

xlswrite('database_aiub.xls',amount_paid,'F2:F25');

%% closing port

fclose(s1); %closing port

delete(s1); %deleting s1 to save the memory occupied by s1

clear s1;
Code of mikroC 

//**************start of global variables**************

unsigned short i,pos,data_rec;

unsigned char res;

unsigned char kp;

unsigned char pasw[4];

unsigned char pass[4];

unsigned char card_no[5];

unsigned char credit_card[4];

unsigned char card_pass[4];

unsigned char card_password[4];

unsigned char id[9];

//**************end of global variables**************

//**************start of keypad module connections**************

unsigned short  keypadPort at PORTA;

unsigned short  keypadPort_Direction at DDRA;

//**************end of keypad module connections**************

//**************start of LCD module connections**************

sbit LCD_RS at PORTC0_bit;

sbit LCD_EN at PORTC1_bit;

sbit LCD_D4 at PORTC4_bit;

sbit LCD_D5 at PORTC5_bit;

sbit LCD_D6 at PORTC6_bit;

sbit LCD_D7 at PORTC7_bit;

sbit LCD_RS_Direction at DDC0_bit;

sbit LCD_EN_Direction at DDC1_bit;

sbit LCD_D4_Direction at DDC4_bit;

sbit LCD_D5_Direction at DDC5_bit;

sbit LCD_D6_Direction at DDC6_bit;

sbit LCD_D7_Direction at DDC7_bit;

//**************End of LCD module connections**************

//**************start of keypad function**************

unsigned char keypad()

     {                              //KEYPAD FUNCTION works to frequently read from keypad ports and return value

      PORTA=0x00;

      PORTA|=0x10;

      delay_ms(10);

      if(PINA & 0x01){ return 1;}

      if(PINA & 0x02){return 2;}

      if(PINA & 0x04){return 3;}

      delay_ms(10);

      PORTA=0x00;

      PORTA|=0x20;

      delay_ms(10);

      if(PINA & 0x01){return 5;}

      if(PINA & 0x02){return 6;}

      if(PINA & 0x04){return 7;}

      delay_ms(10);

      PORTA=0x00;

      PORTA|=0x40;

      delay_ms(10);

      if(PINA & 0x01){return 9;}

      if(PINA & 0x02){return 10;}

      if(PINA & 0x04){return 11;}

      delay_ms(10);

      PORTA=0x00;

      PORTA|=0x80;

      delay_ms(10);

      if(PINA & 0x01){return 13;}

      if(PINA & 0x02){return 14;}

      if(PINA & 0x04){return 15;}

      delay_ms(10);

      return 0;

 }

//**************END of KEYPAD FUNCTION**************

//**************start of KEY PRESS FUNCTION**************

unsigned char keypress()

{                                   //KEYPRESS function is a general function which takes keypad input into kp variable

    do {

       kp = keypad();           // Store key code in kp variable

       }                        //wait in infinity loop until any key is pressed

    while (!kp);

    // Prepare value for output, transform key to it's ASCII value

    switch (kp)

     {

      case  1: kp = 49; break; // 1

      case  2: kp = 50; break; // 2

      case  3: kp = 51; break; // 3

      case  4: kp = 65; break; // A

      case  5: kp = 52; break; // 4

      case  6: kp = 53; break; // 5

      case  7: kp = 54; break; // 6

      case  8: kp = 66; break; // B

      case  9: kp = 55; break; // 7

      case 10: kp = 56; break; // 8

      case 11: kp = 57; break; // 9

      case 12: kp = 67; break; // C

      case 13: kp = 42; break; // *

      case 14: kp = 48; break; // 0

      case 15: kp = 35; break; // #

      case 16: kp = 68; break; // D

     }

    Lcd_Chr_cp(kp);                    // Print key ASCII value on LCD

          delay_ms(500);

      return kp;

}

//**************End of KEY PRESS FUNCTION\\**************

void main() {

while(1)                  //run the program forever

 {

  Lcd_Init();

  DDRA   = 0xF0;

  LCD_Out(1,1,"Welcome to AIUB");

  LCD_Out(2,1,"Online Payment");

  lcd_cmd(_lcd_cursor_off);

  delay_ms(1500);

  Uart1_Init(9600);

  delay_ms(500);

  lcd_cmd(_lcd_clear);

  lcd_out(1,1,"Your ID is:");

//**************start of taking ID from matlab**************

 while (1)                //wait forever until uart is ready....Uart1_data_ready()==1

  {

    if(Uart1_data_ready())

  {

      id[i] = uart1_read();

      i++;

      if(i==8)

      {

        lcd_cmd(_lcd_second_row);

        for(pos=0;pos<8;pos++)

        {

          lcd_chr_cp(id[pos]);

             if(pos==1)                   //Using hipen in lcd display

             {

                lcd_chr_cp('-');

             }

             else if (pos==6)

             {

                lcd_chr_cp('-');

                data_rec=1;

             }

        }

        if(data_rec==1)                    //breaking infinity loop

        {  delay_ms(1000);

           i=0;

           break;

        }

        else                              //continue if data is not recieved

        continue;

      }

    }

  }

//**************End of taking ID from matlab**************

//**************start of taking PASSWORD of AIUB by keypad**************

   lcd_cmd(_lcd_clear);

   LCD_Out(1,1,"Password of AIUB");

   LCD_Out(2,1,"=  ");

   for(i=0;i<4;i++)

   {

     pass[i]=keypress();                  //keypress function returns a single kp variable value

   }

//**************End of taking PASSWORD of AIUB by keypad**************

i=0;

Lcd_Cmd(_LCD_CLEAR);

LCD_Out(1,1,"Connecting with");

LCD_Out(2,1,"Database..wait..");

delay_ms(1000);

 for(i=0;i<4;i++)         //concerting into decimel values and sending to matlab

   {  pasw[i]=pass[i]-48;

   UART1_Write(pasw[i]);

   }

i=0;

delay_ms(1000);

//**************start of taking CREDIT CARD NO by keypad**************

 while(1)

  {

   lcd_cmd(_lcd_clear);

   LCD_Out(1,1,"Enter Card No");

   LCD_Out(2,1,"  ");

   for(i=0;i<5;i++)

   {

     card_no[i]=keypress();

   }

   if(card_no[4]==42)           //break if *(ok) is pressed

    {

      Lcd_Cmd(_LCD_CLEAR);

      break;

    }

    else if(card_no[4]==35)         //continue if #(cancel) is pressed

    {

      i=0;

      continue;

    }

 }

 i=0;

 for(i=0;i<4;i++)

   {  credit_card[i]=card_no[i]-48;

   UART1_Write(credit_card[i]);

   }

   i=0;

delay_ms(1000);

//**************start of taking PASSWORD of BANK CREDIT CARD by keypad**************

  lcd_cmd(_lcd_clear);

  LCD_Out(1,1,"Password of Card");

  LCD_Out(2,1,"=  ");

  for(i=0;i<4;i++)

   {

     card_pass[i]=keypress();                  //keypress function returns a single kp variable value

   }

    i=0;

//**************End of taking PASSWORD of BANK CREDIT CARD by keypad**************

lcd_cmd(_lcd_clear);

LCD_Out(1,1,"Connecting with");

LCD_Out(2,1,"Database, wait..");

delay_ms(7000);

for(i=0;i<4;i++)

   {  card_password[i]= card_pass[i]-48;

   UART1_Write(card_password[i]);

   }

 i=0;

while(1)

    {

     if(Uart1_data_ready())

      { Lcd_Cmd(_LCD_CLEAR);

        res = uart1_read();

        if(res=='1')

        LCD_Out(1,1,"Payment success");

        else if (res=='2')

        LCD_Out(1,1,"No Suf. Balance");

        else if (res=='3')

        {

          LCD_Out(1,1,"Password of AIUB");

          LCD_Out(2,1,"doesn't match");

        }

        else if (res=='4')

        {

          LCD_Out(1,1,"Reinsert your");

          LCD_Out(2,1,"AIUB ID CARD");

        }

        else if (res=='5')

        {

          LCD_Out(1,1,"Password of Bank");

          LCD_Out(2,1,"doesn't match");

        }

        else if (res=='6')

        {

          LCD_Out(1,1,"Retry Again");

          LCD_Out(2,1," Please....");

        }

          delay_ms(3000);

          break;

       }

     }

   }

}
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