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Abstract— The model discussed here is a bidirectional visitor counter .The key features described in the model are i) counting number of 

people entering and exiting a room using an embedded system ii) using the concept of Infra Red sensor modules (TSOP sensor) and servo 

motors.[1]The embedded system used here is an Arduino Uno board. It is a microcontroller (Atmega328) based board having 14 digital pins 

(out of which some are PWM pins) and 6 analog pins. The Arduino have been programmed using EMBEDDED C.  The detection of people 

entering or leaving is done by the IR modules. The concept of servo motor has been used for the opening and closing of the gates at the 

entrance and exit. Finally the entire counting process is done by the arduino and the final number of people inside the room at a particular 

instant of time is displayed in the serial monitor of the Arduino IDE (Arduino programming Interface) and can be seen using a laptop or 

personal computer.  
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I.  INTRODUCTION  

The model mainly focuses on the security maintaining 

aspect in our lives. In our model we have prepared a model 

of a huge room using scrap metal. It consists of two doors 

like openings, one for entrance and the other for exit. Two 

combinations of a thin scale outline package
[2](

TSOP) infra 

red sensor module and a micro servo motor (SG90-9 gram) 

are each placed at the entry and the exit door. The output 

pins, ground and positive pins of the components are 

connected to the Arduino board. When a person enters or 

exits, the sensor modules detects obstruction and sends the 

signal to the system, which then analyses it and opens the 

required door, entry or the exit using the servo motor 

automatically. The program of the arduino board is such 

that it counts the number of people entering and exiting the 

room and calculates the number of people present in the 

room at any given instance of time. The corresponding 

output is obtained in the serial monitor of the arduino 

programming interface. 

 

II. METHODOLOGY 

The functioning of our model can be explained by dividing 

it into three parts according to the three components used- 

the arduino UNO board, the TSOP sensor module and the 

micro servo motor. 

 

A) Arduino UNO board 

Arduino UNO is a microcontroller based board, which can 

be used independently without any further components for a 

large number of models. Using only a microcontroller is a 

very difficult work as it requires a burner kit to burn the 

program in it. Also the program needs to be written in 

machine language, which is very complicate. Along with 

this peripheral devices and other components need to be 

connected to the microcontroller whereas the arduino UNO 

comes with all the required components embedded in a 

single board. The programming interface, Arduino 

Integrated Development Environment (IDE) is available 

freely in the internet. Program can be written in Embedded 

C language and can be uploaded directly to the board 

through USB port.  The Arduino Uno [24] is a 

microcontroller board based on the ATmega328 (datasheet). 

It has 14 digital input/output pins, of which 6 can be used as 

PWM outputs, 6 analog inputs, a 16 MHz ceramic 

resonator, a USB connection, a power jack, an ICSP header, 

and a reset button. It contains everything needed to support 

the microcontroller. It simply needs to be connected to the 

computer with a USB cable or power it with an AC-to-DC 

adapter or battery to get started.
[7]

In our model the arduino 

UNO controls all the other components. The program in the 

arduino programming interface reads the reading of the 

TSOP sensor module and processes it to determine whether 

to open the gate and also which gate to open. The opening 

and closing of the gates (servo motor) is also controlled by 

the arduino. Also counters are set in the program to count 

the number of people entering and leaving and 
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correspondingly compared to give the real time count of 

people present in the room. Hence the Arduino UNO is the 

complete processing unit of our model. 

 

B) TSOP Sensor Module 

We have used two TSOP-OBSD single or thin scale outline 

package – obstruction detection modules. One of the 

modules is placed at the entrance and the other is placed at 

the exit. The module consists of a TSOP receiver and an IR 

LED emitter pair. The TSOP receiver always detects a 

signal of fixed frequency so error due to false detection of 

ambient light is negligible. The module consists of a 555 

IC, working as an astable multivibrator. There is also a 

potentiometer in the module which is used to control the 

range of obstruction detection. The output of the module is 

high whenever it receives a fixed frequency otherwise it is 

low. Hence whenever there is an obstruction the output of 

the sensor module is high. This output is further processed 

by the arduino UNO board.  

 

C) SG90-9 gram Micro Servo Motor 

[3]
A servo motor is an electronic motor consisting of a Dc 

motor, gears, a potentiometer and a circuit. The circuit 

along with the potentiometer makes the servo to rotate as 

required. The gear mechanism present inside the servo 

motor takes high input speed of the Dc motor (fast) and at 

the output, a slower speed is produced as required, which 

can be used practically throughout. We have used SG90-9 

gram micro servo which is a position rotation control servo 

motor. It is tiny and weighs 9gram and has high output 

power. This Servo motor can rotate approximately 180 

degrees (90 in each direction).
[6]

We can use any servo code, 

hardware or library to control these servo motors. We do 

not have to make a gear and motor arrangement manually 

for our model purpose. It comes with a 3 horns (arms) and 

hardware. In our model we have used two such servo 

motors, one for the entry gate and the other for the exit gate. 

A metal latch is attached to each of the servo motors. When 

a person enters and the entry sensor value goes high the 

angle of the entry latch changes to 90 degree i.e. it opens. 

Similarly when the exit gate sensor value goes high, the exit 

gate servo latch’s angle becomes 180 degree (since in the 

opposite direction). The output of the servo motors are 

attached to PWM pins of the arduino.  

 

III. IMPLEMENTATION 

The basic idea behind the making of this bidirectional 

visitor counter is to count the number of people entering 

and leaving a room and finally give a count for the people 

remaining inside. For achieving this goal we have made use 

of the following equipments for our model: 

 Two IR (infra red) modules. 

 Two servo motors. 

 Vero board. 

 Arduino Uno microcontroller. 

 Wires. 

Connections made between the different components of our 

model are shown in the Fig.1 and the set up has been 

described later.  

 
[8]

FIG 1: The block diagram showing the connections 

between the different components 

 

In fig 1, the arrows are the connections made between the 

different components. The above is the block diagram of 

our complete model. In our model the power supply is 

coming from the computer. We can make the model 

independent by using batteries to provide power to the 

arduino board, from which the other components will get 

the power. The ground connection of the components is also 

provided by the arduino. The ground of all the components 

are taken common and connected to the ground of arduino. 

Finally the outputs of the components are connected to the 

digital pins of the arduino. The complete detailed circuit of 

the model is given in fig 2. In fig 1, IR module 1 and Servo 

motor 1 are at the entry gate and IR module 2 and Servo 

motor 2 are at the exit gate. The display is the serial monitor 

of the arduino programming interface. In the Vero board of 

fig 2, we have made two distinct lines by soldering. 
[4]

One 

line is the POWER line which is connected to the 5V pin of 

the Arduino Uno and the other line is the GROUND line 

connected to the ground pin of the Arduino Uno. The 

respective ground pin of the two servo motors and the IR 

modules are connected to the ground line. The VCC 

connections are made in a similar way through the power 

line. The output of SERVO MOTOR1 is through the digital 

pin number 9 of the Arduino Uno. The output of SERVO 

MOTOR2 is through the digital pin number 11 of the 

Arduino Uno. The output of the IR MODULE1 is through 

digital pin number 2 and the output of the IR MODULE2 is 

through digital pin number 4 of the Arduino. Corresponding 

to the two IR modules there are two servo motors whose 

movement control the movement of the gates at the entry 
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and exit point.IR sensing mechanism is used to sense the 

presence of visitors and the whole counting process is done 

by the microcontroller. When constant light falls on the IR 

sensors (that is in absence of any interruptions) the output 

from the sensors would be a logic low signal in this case. In 

case of any interruption (due to a person crossing the path), 

the light would cease to fall on the module and the output 

from the sensor would be a logic high signal. 
[5]

This 

transition from lo to hi for each IR module is detected by 

the microcontroller and accordingly the count is 

incremented at the entry module, similarly the count is 

decremented at the exit module. The entire setup model has 

been made to look an open top room with two doors (one 

entry point and the other is the exit point). This model has 

been made using metal welded to bring the desired shape. 

The required program is fed to the Arduino via a laptop. 

Now one IR module is placed at the entry point, when it 

detects a person entering , it blinks showing it has detected 

an obstacle, the servo motor corresponding to entry point 

rotates 90 degrees, the person goes in as the gate opens, 

count is incremented by one. Now at the exit point, when a 

person is leaving, the exit point IR module blinks indicating 

a hindrance, likewise count is decremented. The second 

servo motor rotates 90 degrees and the gate opens, the 

person leaves. The calculation is done by the 

microcontroller, and after subtracting, we see the final 

output that is total no. of people in the room = people 

entered – people exited. 

 

 
 

FIG 2: Complete circuit design of our model 

 

IV. PROGRAM 

 

Fig  3, is the complete flowchart of the program used in our 

model. The code for this model has been developed after 

facing a lot of challenges. The objective was to develop an 

error free code that can calculate and give the number of 

people present in a room at every instance of time. In a huge 

hall where hundreds of people are present it is not humanly 

possible to determine the number of people entering and 

exiting constantly. So our code will serve the purpose and 

will accurately determine the number of people entering, 

exiting as well as the number present at a given instance of 

time.  In our model we have prepared two automated doors, 

one for entrance and the other for exit. The opening and 

closing of the doors are done with the help of servo motors. 

We have connected a latch to each of the motor which 

would only open when a person will want to pass through 

them. Two sensors are placed, one in front of the entry 

servo latch and the other in front of the exit servo latch. The 

advantage of using this combination of servo latch and 

sensors is that no person will be able to exit through the 

entry gate or enter through the exit gate. Since the entire 

system is controlled by Arduino-UNO, the code is prepared 

in the open source Arduino IDE software which is available 

freely. 
[9]

The code is written in Embedded C programming 

language. For using servo motors, first we have to include 
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the servo motor function in our code, #<include servo.h> is 

the code line for this purpose. After this, since there are two 

servo motors, two objects one for each of the motors are 

created. Then the variables are declared and initialized. 

Record of all the variables is given below. These are done 

in outside the setup() method because these are global type 

variables and are needed throughout the code in both the 

setup() and loop() method. 

 
 

FIG 3: Complete flowchart of the program 

 

TABLE 1: list of variables and their description used in our program

 

SL.NO NAME TYPE PURPOSE 

1. Myservo1 object Object of entry servo motor 

2. Myservo2 object Object of exit servo motor 

3. Laststate1 integer Last state of entry sensor 

4. Laststate2 integer Last state of exit sensor 

5. personentered Integer(counter) Increasing by 1 every time a person enters 

6. personexited Integer(counter) Increasing by 1 every time a person exits 

7. personcount Integer Number of person present in the room at a time 

(personentered -  personexited) 

8. TSOPin1 integer Storing the pin number of arduino to which 

output of sensor 1 is connected 

9. TSOPin2 integer storing the pin number of arduino to which 

output of sensor 2 is connected 

10. ServoPin1 integer Storing the pin number of the arduino to which 

output of entry servo motor is connected 
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11. ServoPin2 integer Storing the pin number of the arduino to which 

output of exit servo motor is connected 

12. Sensorbit1 integer Reading and storing the state of sensor 1 

13. Sensorbit2 integer Reading and storing the state of sensor 2 

 

V. RESULTS 

 
FIG 4: the complete model of our model 

 
FIG 5: The entry gate sensor detects obstruction shown 

by glowing of red LED and the gate opens 

 

 

 

 

FIG 6: Opening of exit gate when the sensor detects 

obstruction 

 

VI. CONCLUSION 

After several rounds of intense trial and error the model was 

finally complete. Bidirectional visitor counter is a very 

small portion of a massive technological model regarding 

security systems. Experiments for further development on 

security management are being carried out.
[10]

However 

technology is not always error-free and it is due to the 

presence of these errors scientists are taking the initiative to 

bring about more advancement so that a country can boast 

of its skills in the field of science. The most challenging 

part was the execution of the entire program that needed to 

be uploaded to the arduino board in order to make the 

mechanism work. The hardware part basically consisted of 

sensor boards, servo motors and the arduino connected by 

wires and jumpers where we faced the problem of faulty 

and loose connections but ultimately managed to overcome 

such obstacles as well. Basically we came up with the idea 

of visitor counter with the sole intention of drawing 

attention to that technology which may sound quite simple 

but requires an immense of concept of both hardware and 

software in order to put up a proper security system. After 

doing a bit more of study we came to know that this model 

can be further made advanced if an Optical Character 

Recognition (OCR) program is included which will read the 

number plate of a vehicle and create a database for the entry 

and the exit of the same. This model not only helped us in 

acquiring knowledge of the future scope of this concept but 

also increased our hardware handling and coding skills 

which will prove to be of ample help for our career 

purposes. 
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