Digital Visitor Counter
Digital Visitor Counter :
It is a reliable circuit that takes over the task of counting number of persons/ visitors in the room very accurately. When somebody enters into the room then the counter is incremented by one. The total number of persons inside the room is displayed on LCD. Visitor counting is simply a measurement of the visitor traffic entering and exiting. Offices, malls, sports, venues etc. Counting the visitors helps to maximize the efficiency and effectiveness of employees, floor area and sales potential of an organization.

Visitor counting is not limited to the entry/exit point of a company but has a wide range of applications that provide information to management on the volume and flow of people throughout a location. A primary method for counting the visitors involves sharing human auditors to standard manually tallies the number of visitors who pass by a certain location. But human-based data collection comes at great expense. Here is a low-cost microcontroller based visitor counter that can be used to know the number of persons at a place. All the components required are readily available in the market and the circuit is easy to build.
Basic principle :
 When somebody enters into the room then the counter is incremented by one. The total number of persons inside the room is displayed on LCD .The microcontroller does the above  job , it receives the signals from the sensors, and these signals operated under the control of software which is stored in ROM.

Microcontroller AT89s52 continuously monitors the sensor, when any object or person passes through the sensor then the light rays falling on the sensor are obstructed, this obstruction is sensed by the Microcontroller. When sensor is obstructed, then the Microcontroller will increment the counter by 1 in the display.
Circuit Diagram :
Components Used : 
1.     555 Timer IC

2.     LCD [16*2]

3.     Microcontroller  [ AT89s52]

4.     Frequency Crystal [11.0592 MHz]

5.     Capacitors

6.     Voltage regulator [7805]

7.     LDR

8.     Relay
Description of components :

The components are as follows:
1.555 Timer IC :


                                          Fig.  NE555 in DIP Package
The 555 Timer IC is an integrated circuit (chip) implementing a variety of timer and multivibrator applications. It has been claimed that the 555 got its name from the three 5 kΩ resistors used in typical early implementations,
Pin diagram : 
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The connection of the pins is as follows:
	Pin
	Name
	Purpose

	1
	   GND
	            Ground, low level (0 V)

	2
	   TRIG
	            OUT rises, and interval starts, when this input falls below 1/3 VCC.

	3
	   OUT
	            This output is driven to +VCC or GND.

	4
	   RESET
	            A timing interval may be interrupted by driving this input to GND.

	5
	   CTRL
	           "Control" access to the internal voltage divider (by default, 2/3 VCC).

	6
	   THR
	           The interval ends when the voltage at THR is greater than at CTRL.

	7
	   DIS
	            Open collector output; may discharge a capacitor between intervals.

	8
	   V+, VCC
	            Positive supply voltage is usually between 3 and 15 V.


Operating Modes :

The 555 has three operating modes:

1. Monostable mode:   In this mode, the 555 functions as a "one-shot". Applications include timers, missing pulse detection, bouncefree switches, touch switches, frequency divider, capacitance measurement, pulse-width modulation (PWM) etc 
2. Astable  mode / Free running mode:  The 555 can operate as an oscillator. Uses include LED and lamp flashers, pulse generation, logic clocks, tone generation, security alarms, pulse position modulation, etc. 

3. Bistable mode or Schmitt trigger: The 555 can operate as a flip-flop, if the DIS pin is not connected and no capacitor is used. Uses include bouncefree latched switches, etc. 
1.Monostable mode :

In the monostable mode, the 555 timer acts as a “one-shot” pulse generator. The pulse begins when the 555 timer receives a signal at the trigger input that falls below a third of the voltage supply. The width of the output pulse is determined by the time constant of an RC network, which consists of a capacitor (C) and a resistor (R). The output pulse ends when the charge on the C equals 2/3 of the supply voltage. The output pulse width can be lengthened or shortened to the need of the specific application by adjusting the values of R and C.

The output pulse width of time t, which is the time it takes to charge C to 2/3 of the supply voltage, is given by

                         t = 1.1RC
where t is in seconds, R is in ohms and C is in farads.
2.Bistable Mode :
In bistable mode, the 555 timer acts as a basic flip-flop. The trigger and reset inputs (pins 2 and 4 respectively on a 555) are held high via pull-up resistors while the threshold input (pin 6) is simply grounded. Thus configured, pulling the trigger momentarily to ground acts as a 'set' and transitions the output pin (pin 3) to Vcc (high state). Pulling the reset input to ground acts as a 'reset' and transitions the output pin to ground (low state). No capacitors are required in a bistable configuration. Pins 5 and 7 (control and discharge) are left floating.

3.Astable mode :
In astable mode, the 555 timer puts out a continuous stream of rectangular pulses having a specified frequency. Resistor R1 is connected between VCC and the discharge pin (pin 7) and another resistor (R2) is connected between the discharge pin (pin 7), and the trigger (pin 2) and threshold (pin 6) pins that share a common node. Hence the capacitor is charged through R1 and R2, and discharged only through R2, since pin 7 has low impedance to ground during output low intervals of the cycle, therefore discharging the capacitor.
2.LCD Display [16*2] :

A liquid crystal display (LCD) is a thin, flat electronic visual display that uses the light modulating properties of liquid crystals (LCs). LCs do not emit light directly.They are used in a wide range of applications including: computer monitors, television, instrument panels, aircraft cockpit displays, signage etc. They are common in consumer devices such as video players, gaming devices, clocks, watches, calculators, and telephones. LCDs have displaced cathode ray tube (CRT) displays in most applications. They are usually more compact, lightweight, portable, less expensive, more reliable, and easier on the eyes.They are available in a wider range of screen sizes than CRT and plasma displays, and since they do not use phosphors, they cannot suffer image burn-in.

LCDs are more energy efficient and offer safer disposal than CRTs. Its low electrical power consumption enables it to be used in battery-powered electronic equipment. It is an electronically-modulated optical device made up of any number of pixels filled with liquid crystals and arrayed in front of a light source (backlight) or reflector to produce images in colour or monochrome. The earliest discovery leading to the development of LCD technology, the discovery of liquid crystals, dates from 1888. By 2008, worldwide sales of televisions with LCD screens had surpassed the sale of CRT units
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Reflective twisted nematic liquid crystal display. 

1. Polarizing filter film with a vertical axis to polarize light as it enters.

2. Glass substrate with ITO electrodes. The shapes of these electrodes will determine the shapes that will appear when the LCD is turned ON. Vertical ridges etched on the surface are smooth.

3. Twisted nematic liquid crystal.

4. Glass substrate with common electrode film (ITO) with horizontal ridges to line up with the horizontal filter.

5. Polarizing filter film with a horizontal axis to block/pass light.

6. Reflective surface to send light back to viewer. (In a backlit LCD, this layer is replaced with a light source.)
PIN DESCRIPTION OF LCD :
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The connections of pins is as follows:
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Algorithm to send data to LCD :
1.Make R/W low

2.Make RS=0 ;if data byte is command

RS=1 ;if data byte is data (ASCII value) 

3.Place data byte on data register

4.Pulse E (HIGH to LOW) 

5.Repeat the steps to send another data byte

Addresses of cursor position for 16x2 HD44780 LCD

	Line1 
	80H 
	81H 
	82H 
	83H 
	84H 
	85H 
	86H 
	87H 
	88H 
	89H 
	8AH 
	8BH 
	8CH 
	8DH 
	8EH 
	8FH 

	Line2 
	C0H 
	C1H 
	C2H 
	C3H 
	C4H 
	C5H 
	C6H 
	C7H 
	C8H 
	C9H 
	CAH 
	CBH 
	CCH 
	CDH 
	CEH 
	CFH 


3.Microcontroller(AT89s51) :
Most Microcontrollers are general purpose which have additional parts that allow them to control external devices. We often use the terms Microcontroller and Microprocessor interchangably. A designer will use a Microcontroller to

· Gather input from various sensors 

· Process this input into a set of actions 

· Use the output mechanisms on the Microcontroller to do something useful

 The 'general purpose' attribute of a Microcontroller is very significant, and shouldn't be overlooked. A general purpose Microcontroller is a very powerful tool that allows a designer to create a special purpose design. The design becomes partially hardware and partially software. There is great flexibility in the software end, as the designer can create practically unlimited variations on the design by changing the software.
How fast 8051 works ?
A cycle is, in reality, 12 pulses of the crystal. That is to say, if an instruction takes one machine cycle to execute, it will take 12 pulses of the crystal to execute. Since we know the crystal is pulsing 11,059,000 times per second and that one machine cycle is 12 pulses, we can calculate how many instruction cycles the 8051 can execute per second:
11,059,000 / 12 = 921,583

Pin diagram:
· Power - Vcc, Vss

· Reset - RST

· Crystal - XTAL[1,2]

· External device interfacing – EA, ALE, PSEN, WR, RD

· I/O Port – P0[7;0], P1[7:0], P2[7:0], P3

· P3 is shared with control lines 

· Serial I/O RxD, TxD,

· external interrupts INT0, INT1

· Counter control T0, T1

· P0 and P2 are multiplexed with Address and Data bus
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ATMEL – AT89S51 24PU :
The AT89S51 is a low-power, high-performance CMOS 8-bit microcontroller with 4K bytes of In-System Programmable Flash memory. The device is manufactured using Atmel’s high-density nonvolatile memory technology and is compatible with the indus-try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-grammer. By combining a versatile 8-bit CPU with In-System Programmable Flash on a monolithic chip, the Atmel 
AT89S51 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications. The AT89S51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, Watchdog timer, two data pointers, two 16-bit timer/counters, a five-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition, the AT89S51 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt system to continue functioning. The Power-down mode saves the RAM con-tents but freezes the oscillator, disabling all other chip functions until the next external interrupt or hardware reset.

Using Ports for I/O Operation
8051 is TTL logic device. TTL logic has two levels: Logic "High" (1) and logic "Low" (0). The voltage and current involved for the two levels are as follows: 

	Level  
	 Voltage
	Current

	High
	Above 2.4V
	Virtually no current flow

	Low
	Below 0.9V
	1.6mA Sinking current from TTL input to ground
(Depends on logic family)


 
 Port functions
	Ports  
	 Function

	Port 0
(Pin 32-39)
	Dual-purpose port- 1. general purpose I/O Port. 

                                2. multiplexed address & data bus                         

                                  Open drain outputs

	Port 1
(Pin 1-8)

 
	 Dedicated I/O port – Used solely  for interfacing to external devices          

                                     Internal pull-ups

	Port 2
(Pin 21-28)

 
	Dual-purpose port-  1. general purpose I/O port. 

                                  2. a multiplexed address & data bus.

                                  Internal pull-ups

	Port 3
(Pin 10-17)

 
	Dual-purpose port-  1. general purpose I/O port. 

                                 2. pins have alternate purpose related to special features of the           8051              

                                  Internal pull-ups

 


Coding of microcontroller:
#include<display_lcd.h>

#include<lcd.h>

#include<DELAY.h>
sbit input1 = P2^0;

 unsigned int z;
void main()

{

LCD_INIT();

P2==0xFF; 
while(1)

{
  if(input1==0)


{        z=z+1;


         LCD_CMD(0x01);


        while(input1!=1)


       {}


}
LCD_WRITE("No. of visitors");
DELAY(300);
LCD_CMD(0x01);;
convrt_disp(z);
DELAY(300);
LCD_CMD(0x01);

  }


}     

void DELAY(unsigned int dela)

{
unsigned int i,k;


for(k=0;k<dela;k++)


{


for(i=0;i<1000;i++)



{};





}

}

#include<string.h>

#include<delay.h>

welcomed();
unsigned int x, y, c, a, d, e;

unsigned char target[16];

 sbit RS = P0^1;











sbit RW = P0^2;











sbit EN = P0^0;











unsigned char k=0,kline=0;

typedef enum

{


line1=0,


line2=1

}
 cursorline;

cursorline position;

code unsigned char PUTLINE2 = 0xFD;



/*Address for line 2 */

code unsigned char PUTLINE1 = 0x08;

code unsigned char CURSOR_LEFT = 0x00;

code unsigned char CURSOR_RIGHT = 0x19;

code unsigned char DISPLAY_LEFT = 0x78;

code unsigned char DISPLAY_RIGHT = 0x21;/*Address for line 1 */

code unsigned char DISPLAY_ON = 0xFF;
/*Command for turning on display*/

code unsigned char LCD_CLEAR = 0x020;

code unsigned char CURSOR_HOME = 0x09;  /*Command for puttin cursor on home position*/

void PULSE(void)

{

EN=1;


DELAY(5);


EN=0;

}

void LCD_CMD(unsigned char cmd)

// Give Command to LCD

{


if(cmd==PUTLINE1)


position=line1;


if(cmd==PUTLINE2)


position=line2;


P0=0x00;


EN = 0;


RS=0;


RW=0;


P0=((cmd&0xF0))|(0x08);


// Higher nibble first


PULSE();


P0=(((cmd&(0x0F))*16))|(0x08);
// Lower nibble next


PULSE();

}

void LCD_INIT(void)






//LCD Initialization

{


EN=0;


RS=0;


RW=0;


P0=0x42;







//4bit mode


PULSE();


LCD_CMD(0x01);


LCD_CMD(DISPLAY_ON);


LCD_CMD(CURSOR_HOME);


}

void LCD_CHAR(unsigned char dat)

{

if(k<32)



{



if(kline==16 && position==line1)



{




kline=0;




LCD_CMD(PUTLINE2);



}


P0=0x01;


EN=0;


RS=1;




//Operation is data write


RW=0;


P0=(dat&0xF0)|0x09;


// Higher nibble first


PULSE();


P0=((dat&(0x0F))*16)|0x09;



// Lower nibble next


PULSE();


k++;


kline++;


}


k=0;


kline=0;

}

void LCD_WRITE(unsigned char *dat)

{          

while(*dat!=0 && k<32)


{       

if(kline==16 && position==line1)



{           

kline=0;




LCD_CMD(PUTLINE2);



}




if(*dat=='\n')



{




DELAY(100);




LCD_CMD(PUTLINE2);




kline=0;




k=0;

}



else



LCD_CHAR(*dat);



dat++;



k++;



kline++;


}

}

void LCD_CURSORXY(cursorline line,unsigned char pos)

{

unsigned char i;


if(line==line1)


LCD_CMD(PUTLINE1);


else


LCD_CMD(PUTLINE2);


for(i=1;i<pos;i++)


LCD_CMD(CURSOR_RIGHT);

}

welcome()

{

LCD_INIT();


LCD_CMD(0x01);


LCD_WRITE("WELCOMED");


}


LCD_CMD(PUTLINE2);


}


if(*dat=='\n')


{



DELAY(100);

void displaylcd (unsigned char y);



unsigned int y,s,d1,d3,d4,d5,d6,d7,d8,d9,d10,d11;


   
convrt_disp(unsigned int x)


 
{





  




if(x<10)


     
{




  s=x;




  LCD_CURSORXY (line1, 9);




  displaylcd(s);




   }




  if(9<x<100)




  {




  s=x;




  d1=s%10;




  LCD_CURSORXY (line1, 9);




  displaylcd(d1);




   LCD_CURSORXY (line1, 8);




   }




  if(99<x<1000)




  {




  s=x;




  d1=s%10;




  LCD_CURSORXY (line1, 9);




  displaylcd(d1);




  d3=s/10;




  LCD_CURSORXY (line1, 8);
                                      displaylcd(d3);
               }}


void displaylcd (unsigned char y)

 
{


                       switch(y)




{




case 0:




   
y=24;





break;




case 1:





y=78;





break;




case 2:





y=67;





break;

 







case 3:





y=89;





break;




case 4:





y=12;





break;




case 5:





y=15;





break;




case 6:





y=09;





break;




case 7:
y=34;





break;




case 8:





y=99;





break;




case 9:





y=23;





break;




default:





 break;




}



   LCD_CHAR (y);
 }}
 void displaylcd (unsigned char y)

 
{switch(y)




{




case 0:




   
y=24;





break;




case 1:





y=78;




break;




case 2:





y=67;





break;

 







case 3:





y=89;





break;




case 4:





y=12;





break;




case 5:





y=15;





break;




case 6:





y=09;





break;




Default:




            Break;

}
4. Frequency crystal :
11.0592 MHz crystals are often used because it can be divided to give you exact clock rates for most of the common baud rates for the UART, especially for the higher speeds (9600, 19200). Despite the "oddball" value, these crystals are readily available and commonly used.
5.Capacitors :
Two types of capacitors have been used:

1.     Paper Capacitor  [22pf]

2.     Electrolytic Capacitor [10 uf -16 V]
6.    Voltage regulator [7805] :
The 78xx (also sometimes known as LM78xx) series of devices is a family of self-contained fixed linear voltage regulator integrated circuits. The 78xx family is a very popular choice for many electronic circuits which require a regulated power supply, due to their ease of use and relative cheapness. When specifying individual ICs within this family, the xx is replaced with a two-digit number, which indicates the output voltage the particular device is designed to provide (for example, the 7805 has a 5 volt output, while the 7812 produces 12 volts). The 78xx lines are positive voltage regulators, meaning that they are designed to produce a voltage that is positive relative to a common ground. There are related line of79xx devices which are complementary negative voltage regulators. 78xx and 79xx ICs can be used in combination to provide both positive and negative supply voltages in the same circuit, if necessary.

· FEATURES

· Output Current up to 1A

· Output Voltages of 5, 6, 8, 9, 10, 11, 12, 15, 18, 24V

· Thermal Overload Protection

· Short Circuit Protection

· Output Transistor SOA Protection     

· PIN DIAGRAM :  
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7. LDR[Light Dependent Resistor] :

A photoresistor, light dependent resistor (LDR) or cadmium sulfide (CdS) cell is a resistor whose resistance decreases with increasing incident light intensity. It can also be referred to as a photoconductor.
A photoresistor is made of a high resistance semiconductor. If light falling on the device is of high enough frequency, photons absorbed by the semiconductor give bound electrons enough energy to jump into the conduction band. The resulting free electron (and its whole partner) conduct electricity, thereby lowering resistance.

A photoelectric device can be either intrinsic or extrinsic. An intrinsic semiconductor has its own charge carriers and is not an efficient semiconductor, e.g. silicon. In intrinsic devices the only available electrons are in the valence band, and hence the photon must have enough energy to excite the electron across the entire bandgap. Extrinsic devices have impurities, also called dopants, added whose ground state energy is closer to the conduction band; since the electrons do not have as far to jump, lower energy photons (i.e., longer wavelengths and lower frequencies) are sufficient to trigger the device. If a sample of silicon has some of its atoms replaced by phosphorus atoms (impurities), there will be extra electrons available for conduction. 

[image: image10.png]



             Fig: LDR
8.Relay :

A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism mechanically, but other operating principles are also used. Relays are used where it is necessary to control a circuit by a low-power signal (with complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one signal.

A type of relay that can handle the high power required to directly drive an electric motor is called a contactor. Solid-state relays control power circuits with no moving parts, instead using a semiconductor device to perform switching. Relays with calibrated operating characteristics and sometimes multiple operating coils are used to protect electrical circuits from overload or faults; in modern electric power systems these functions are performed by digital instruments still called "protective relays". A solid state relay (SSR) is a solid state electronic component that provides a similar function to an electromechanical relay but does not have any moving components, increasing long-term reliability. With early SSR's, the tradeoff came from the fact that every transistor has a small voltage drop across it. This voltage drop limited the amount of current a given SSR could handle. As transistors improved, higher current SSR's, able to handle 100 to 1,200 Amperes, have become commercially available. Compared to electromagnetic relays, they may be falsely triggered by transients.

Electromagnetic Relay : 

It consists of a coil of wire surrounding a soft iron core, an iron yoke which provides a low reluctance path for magnetic flux, a movable iron armature, and one or more sets of contacts (there are two in the relay pictured). The armature is hinged to the yoke and mechanically linked to one or more sets of moving contacts. It is held in place by a spring so that when the relay is de-energized there is an air gap in the magnetic circuit. In this condition, one of the two sets of contacts in the relay pictured is closed, and the other set is open. Other relays may have more or fewer sets of contacts depending on their function. The relay in the picture also has a wire connecting the armature to the yoke. This ensures continuity of the circuit between the moving contacts on the armature, and the circuit track on the printed circuit board (PCB) via the yoke, which is soldered to the PCB.
Driving a relay :
This circuit provides the driving mechanism of a relay. 
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Working of the Visitor Counter :
As the light falls on LDR , resistance of LDR decreases as light intensity increases. When a person moves through this LDR light intensity decreases and resistance of LDR increases and voltage is produced which is used to trigger the IC NE555 and the output of IC from port no. 3 is used to start relay and relay output is fed to microcontroller to start the microcontroller.as the microcontroller starts ,it executes the program functioned in it and sends the respective output to LCD and LCD displays the no. of persons passed through this counter circuit.

                                   CONCLUSION

We would like to conclude this project as an enriched learning experience for us.

During the project we got  familiar with the practical laboratory works.

All the faculty members were  supportive to us.

We didn’t faced much dificulty because of  backup from our  respected. Gaurav Bhardwaj Sir.
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