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Abstract — This paper introduces a Bidirectional Visitor 

Counter system coupled with automatic control for lights and 

fans. The system is designed to monitor the number of people 

entering or exiting a room and display this count on an LCD 

screen. It also regulates the operation of lights, fans, and other 

electrical devices based on human presence, light levels, and 

room temperature. The system employs an IR sensing 

mechanism to detect visitor entry and exit, and a 

microcontroller manages the counting process. When 

someone enters the room, the counter increments by one, and 

it decrements by one when someone leaves. Additionally, the 

LCD screen shows the total number of people inside the room 

at any given time through this setup, the microcontroller 

effectively tracks entries and exits, ensuring efficient energy 

use and providing real-time visitor count information on the 

LCD display.  

Keywords: Bidirectional Visitor Counter, Automatic Light 

Control, IR Sensing Mechanism 

I. INTRODUCTION 

This paper introduces a technological solution aimed at 

automating household functions and addressing electricity 

wastage to alleviate energy scarcity. The project focuses on 

detecting individuals entering or exiting a room and utilizes 

an up and down counter displayed on a seven-segment 

display. When the room's occupancy reaches zero, the system 

automatically turns off all lights and fans, contributing to 

power conservation. The "automatic room light controller 

with visitor counter using microcontroller" project is a 

dependable method for accurately monitoring room 

occupancy. Upon someone's entry, the room lights switch on, 

and they remain on until everyone exits the room. The total 

number of individuals inside the room is also prominently 

displayed on the seven-segment displays, enhancing visibility 

and control over room usage. By automatically turning off 

lights and fans when the room is unoccupied, the system 

contributes significantly to energy conservation. Studies 

show that implementing such automated systems can lead to 

energy savings of up to 30% in residential settings, thereby 

reducing electricity bills and easing strain on the power grid. 

The project's design allows for scalability, making it suitable 

for various room sizes and configurations. Additional sensors 

can be integrated to enhance accuracy, and the 

microcontroller's programming can be customized to 

accommodate specific user preferences or energy-saving 

strategies. 

II. OBJECTIVES 

The primary goal is to save energy by accurately monitoring 

the number of people entering and exiting a space. By doing 

so, the system can intelligently control lighting, HVAC 

(Heating, Ventilation, and Air Conditioning), and other 

electrical devices based on real-time occupancy data. This 

targeted approach prevents unnecessary energy usage during 

periods of low or no occupancy, leading to significant energy 

savings over time. 

 Contributing to a greener environment is another 

key objective. By reducing energy consumption, the 

bidirectional visitor counter energy saver system helps 

minimize the carbon footprint associated with buildings and 

facilities. This aligns with global efforts to mitigate climate 

change and promote sustainable practices in various sectors. 

 The system aims to enhance the overall user 

experience by providing optimal environmental conditions 

based on occupancy levels. For instance, maintaining 

comfortable lighting and temperature levels in occupied areas 

improves comfort and productivity for occupants. 

Additionally, the system's automation reduces the need for 

manual adjustments, ensuring a hassle-free and user-friendly 

environment. 

 Cost savings play a significant role in the objectives 

of this system. By lowering energy consumption, 

organizations and individuals can reduce their utility bills and 

operating expenses. This financial benefit encourages the 

adoption of energy-efficient technologies and contributes to 

long-term economic sustainability. 

 To gather valuable occupancy data for analysis and 

optimization purposes. By tracking visitor patterns and usage 

trends, the system can provide insights into space utilization, 

peak hours, and efficiency opportunities. This data-driven 

approach enables continuous improvement and informed 

decision-making regarding energy management strategies. 

III. METHODOLOGY  

 
Fig. 1: Block Diagram of Smart Visitor Counting System: 

Efficient Energy Management 

IV. WORKING 

In our innovative project, we have integrated a bidirectional 

counter with an energy-saving mechanism, with the central 

intelligence managed by the AT89S52 microcontroller. This 
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microcontroller is the brain behind all control functions, 

display operations, and task executions. Let's take a closer 

look at how it operates within the context of a library 

environment. Our setup includes a designated table in the 

library that interfaces with our experimental kit. Here, an 

infrared (IR) sensor plays a crucial role. As soon as an 

individual enters the library, the IR sensor detects the infrared 

radiation emitted by their body, triggering the system to 

activate. Consequently, the counter increments by one, 

reflecting the person's presence. A similar IR sensor is 

strategically positioned at the exit gate. When someone exits 

the library, this sensor activates, decrementing the count by 

one, effectively tracking the number of occupants within the 

space. The count data is dynamically showcased on an LCD 

display, ensuring real-time visibility of occupancy levels. 

Additionally, our system incorporates a Thermostat or 

Temperature sensor to monitor the ambient room temperature 

continuously. This temperature data is also seamlessly 

integrated into the LCD display, providing users and 

administrators with vital environmental information at a 

glance. In essence, our project not only optimizes energy 

usage through intelligent occupancy tracking but also 

enhances user experience by providing valuable insights into 

room temperature conditions, all facilitated by the versatile 

capabilities of the AT89S52 microcontroller. 

V. HARDWARE COMPONENTS 

A. Microcontroller 89s52 

 
Fig. 2: Pin Diagram of Microcontroller at 89s52 

 The 89S52 has 4 different ports, each one having 8 

Input/output lines providing a total of 32 I/O lines. Those 

ports can be used to output DATA and orders do other 

devices, or to read the state of a sensor, or a switch. Most of 

the ports of the 89S52 have 'dual function' meaning that they 

can be used for two different functions. 

 The first one is to perform input/output operations 

and the second one is used to implement special features of 

the microcontroller like counting external pulses, 

interrupting the execution of the program according to 

external events, performing serial data transfer or connecting 

the chip to a computer to update the software. Each port has 

8 pins, and will be treated from the software point of view as 

an 8-bit variable called 'register', each bit being connected to 

a different Input /Output pin. 

B. LCD Display 

 
Fig. 3: LCD Display 

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x2 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. These modules are preferred 

over seven segments and other multi segment LCDs. The 

reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom 

character (unlike in seven segments), animation and so on. 

 A 16x2 LCD means it can display 16 characters per 

line and there are 2 such lines. In this LCD each character is 

displayed in 5x7 pixel matrix. This LCD has two registers, 

namely, Command and Data . 

 The command register stores the command 

instructions given to the LCD. A command is an instruction 

given to LCD to do a predefined task like initializing it, 

clearing its screen, setting the cursor position, controlling 

display etc. The data register stores the data to be displayed 

on the LCD. The data is the ASCII value of the character to 

be displayed on the LCD.  

C. IR Sensor 

 
Fig. 4: IR Sensor 

Integrating infrared (IR) sensors into a Smart Visitor 

Counting System offers a robust solution for efficient energy 

management in buildings and facilities. By utilizing IR 

sensors to detect visitor presence and movement, the system 

can dynamically adjust lighting, HVAC systems, and other 

energy-consuming devices based on real-time occupancy 

data. This occupancy sensing capability allows for targeted 

control and optimization of energy resources, minimizing 

waste during periods of low activity and ensuring comfort and 

convenience when areas are occupied. Additionally, IR 

sensors enable zone-based control, facilitating tailored 

energy management strategies for different areas within a 

building. By integrating with building automation systems 
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and leveraging real-time data insights, organizations can 

achieve significant energy savings, enhance operational 

efficiency, and contribute to sustainability objectives. 

VI. ADVANTAGES 

 Real-time data insights enable proactive energy 

adjustments based on visitor traffic. 

 Reduces operational costs by optimizing heating, 

cooling, and lighting in response to actual foot traffic. 

 Enhances sustainability efforts by minimizing energy 

consumption during off-peak hours. 

 Improves overall facility management by integrating 

energy usage with visitor behavior analytics. 

 Enables targeted promotions or incentives during low-

traffic periods to balance energy demand. 

 Facilitates data-driven decision-making for long-term 

energy efficiency strategies. 

VII. APPLICATIONS  

 Implementing targeted energy conservation measures 

adjusts HVAC systems and lighting based on real-time 

foot traffic in retail stores. 

 Optimizing energy usage in office spaces occurs by 

automatically adjusting climate control and lighting in 

unoccupied areas. 

 Integrated with smart homes, energy consumption 

reduces by adjusting appliances and lighting according 

to room occupancy. 

 Significant energy savings result from controlling 

lighting and climate systems in public facilities like 

libraries and museums as per visitor density. 

 Transportation hubs such as airports and train stations 

manage energy usage by controlling lighting and HVAC 

systems based on passenger flow. 

 Educational institutions optimize energy consumption by 

adjusting classroom lighting and climate control based 

on occupancy. 

 Healthcare facilities improve energy efficiency by 

adjusting room conditions in real-time based on patient 

and staff movement. 

VIII. FUTURE SCOPE  

 Airports, train stations, and bus terminals can use visitor 

counting to streamline operations, such as managing 

escalator usage, lighting, and ventilation in high-traffic 

areas. 

 Hospitals can benefit from visitor counting to manage 

patient flow, optimize waiting room resources, and 

ensure energy-efficient operation of medical equipment 

based on demand. 

 By accurately tracking visitor numbers, businesses can 

adjust their lighting, heating, and cooling systems based 

on occupancy. This leads to significant energy savings 

during non-peak hours. 

IX. RESULT AND DISCUSSION 

Here are the achieved outcomes from the bidirectional visitor 

counter project. The model was constructed successfully and 

boasts excellent portability, making it easy to transport and 

deploy. 

 
 The infrared sensor component was employed to 

accurately detect the presence of guests. 

 The microcontroller demonstrated remarkable efficiency 

in executing tasks, managing calculations, and 

controlling I/O devices. 

 Additionally, the LCD display and buzzer effectively 

conveyed notifications. 

 By minimizing counting errors, the proposed system will 

enhance the accuracy and efficiency of visitor counting. 

 The device was designed and built with the specific aim 

of accurately tallying and displaying the number of 

individuals in a given space. 

 The model's configuration was designed to be portable 

and easily deployable in various locations. 

 Upon entry into the room, the counter increments, 

triggering the room lights to switch on, and decrements 

when someone exits. 

X. CONCLUSION 

The successful completion of this project was made possible 

by the effective utilization of the Microcontroller AT89s52 as 

the primary controller for a bidirectional visitor counter, 

which operates flawlessly in restricted areas, accurately 

identifying visitors entering or exiting the room. The 

integrated LCD display provides real-time information on the 

total number of visitors, their entries and exits, and the net 

difference, while the program tracking visitors through 

specific pathways functions smoothly. The construction was 

designed for easy maintenance and repair, ensuring cost-

effectiveness in case of system failures, and the project 

provided valuable insights into practical electronics 

challenges. Despite the significant time and effort invested, 

the project acknowledges ongoing room for improvement and 

further research in engineering aspects. 
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