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Abstract 
This project entails the development and implementation of an IN-OUT bidirectional library visitor counter. The 

digital visitor counter serves as a dependable circuit tasked with accurately tallying the number of individuals 

entering and exiting the library room. It incorporates a warning alarm that activates when the number of visitors 

surpasses the capacity limit of the auditorium/hall. As individuals enter the library room, the counter increments 

by one (+1), and as they exit, the counter decrements by one (-1). The total count of persons within the library 

room is displayed on a P10 LED Display and concurrently stored in the data of a web server. The ESP32 board 

serves as the central component of the system. 
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I. Introduction 
In out Monitoring System, the Counter of the students visit in the library daily will be shown on the LED 

Display as well as the data of the counter will be stored in the database in the server time wise and date wise. In 

this project the ESP32 board will be used. The ESP32 board have an inbuilt WIFI and Bluetooth module. With 

the help of ESP32 board the IR sensor will be interfaced with it. The person visits in the library with be 

incremented by counter value and when will be out of the library the counter value will be decremented. The 

Counter values of Persons visit in the library will be displayed on the LED board as well as the valued will be 

stored in the database. The database of the system will be stored in offline mode. XAMPP Server will be used for 

this system. Website will be developed by using PHP language. Website will be accessed by the authorized 

management. The Website will show the daily movements of the visitors in the library. 

 

II. Literature Survey 
In the first paper, we introduce the HLCM (Home Light Control Module), a design utilizing both 

microprocessors and light sensors for automatic room light detection and control. The HLCM consists of four 

main components: a pyroelectric infrared (PIR) sensor circuit, a light sensor circuit, a microprocessor, and an RF 

module. The PIR sensor circuit detects human presence within its range, enabling the HLCM to toggle controlled 

lights accordingly. If no human presence is detected, the lights are switched off. Conversely, if a person is present, 

the HLCM adjusts the light intensity based on ambient conditions by controlling the number of lights. Additionally, 

we've integrated an RF module for transmitting and receiving data among different HLCMs, facilitating control 

over lights in various areas. Our experiments demonstrate a reduction in total power consumption when utilizing 

the HLCM system. 

The second paper discusses a Bidirectional Visitor Counter with automatic light and fan control. This 

system tracks the number of individuals entering or exiting a room and displays the count on an LCD screen. It 

regulates the operation of lights, fans, and other electrical devices based on human presence, light intensity, and 

room temperature. IR sensors detect visitor entry and exit, and a microcontroller manages the counting process. 

Upon someone entering the room, the counter increments by one, while it decrements by one when someone exits. 

The total number of occupants in the room is also shown on a P10 LED board. The microcontroller handles the 

detection of entry and exit actions, ensuring efficient electricity usage and providing a real-time count of room 

occupancy. 

Authors of the second paper include Gaurav Waradhar, Hitesh Ramina, Vinay Maitry, Tejasvi Ansurkar, 

Asha Rawat, and Parth Das. The paper was published in the International Journal of Engineering Science and 

Computing (IJESC) in March 2016. 
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2) This paper introduces a system focusing on Bidirectional Visitor Counter equipped with automatic 

light and fan control functionalities. The system is designed to monitor the number of individuals entering or 

exiting a room, with the count being displayed on an LCD screen. It incorporates a mechanism to regulate the 

operation of lights, fans, and other electrical appliances based on the presence of people in the room, taking into 

account light intensity and room temperature. An infrared (IR) sensing mechanism is utilized to detect the entry 

and exit of visitors, with a microcontroller managing the entire counting process. Whenever a person enters the 

room, the count increases by one, and similarly, it decreases by one when someone leaves. Additionally, the total 

count of individuals inside the room is continuously displayed on the LCD screen. The microcontroller plays a 

crucial role in detecting entry or exit actions, thereby ensuring efficient management of electricity usage and 

providing real-time updates on the number of visitors present in the room. 

 

Reference: 

Gaurav Waradhar, Hitesh Ramina, Vinay Maitry, Tejasvi Ansurkar, Asha Rawat, and Parth Das. 

"Automatic Room Light Controller with Bidirectional Visitor Counter," International Journal of Engineering 

Science and Computing (IJESC), March 2016. 

 

Problem Statement 

In the contemporary realm of smart libraries, the integration of IoT technologies with visitor tracking 

systems has become imperative. The objective is to enhance efficiency, adaptability, and real-time monitoring 

capabilities for library management. However, the existing literature predominantly focuses on traditional visitor 

counting methods, neglecting the potential of IoT-enabled solutions, particularly within the domain of resource-

constrained nodes. 

1.The rise of IoT underscores its pivotal role in revolutionizing visitor tracking systems, emphasizing the 

significance of control and monitoring facilitated by embedded devices. 

2.The current emphasis on conventional visitor counting methods fails to harness the full potential of IoT 

technology, particularly within the context of bidirectional visitor counting in libraries, leading to suboptimal 

efficiency and monitoring capabilities. 

3.The fusion of IoT and library management systems has reshaped the landscape of visitor tracking; nevertheless, 

there exists a dearth of research exploring its application in resource-constrained nodes, such as sensor network 

nodes for bidirectional library visitor counters. 

 

Objective 

The aim of this project is to create a device capable of tallying the number of individuals entering a 

specific location. An infrared object counter can be positioned at the entry point to accurately track the total count 

of people entering any venue. 

 

III. Project Modules 
1. User Interface Design: 

User-friendly interface that simplifies the process of programming and controlling library IN-OUT system. 

 

2. Programming Capabilities: - 

Implementing a visual programming environment that allows users to create library control sequences 

without extensive coding knowledge. 

Supporting multiple platforms and programming languages to cater to a wide range of users. 

 

3. Real-time Control: - 

Developing features for real-time monitoring and control of library via the web application and led board. 

Integrating sensors and feedback mechanisms to enhance user experience and robot responsiveness. 

 

4. Accessibility and Education: 

Promoting the application as an educational tool to introduce library and programming concepts to 

novices. Providing learning resources and tutorials within the app to empower users with knowledge. 

 

5. Customization and Expansion: - 

Allowing users to customize and expand the application's functionality through plugins, extensions, and 

integration with other platforms and tools. 

 

6. Testing and Validation: Conducting rigorous testing and validation phases to ensure the application's reliability, 

security, and performance. 
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IV. Future Scope 
The integration of IoT technology with bidirectional in-out monitoring systems presents numerous 

opportunities for future advancements and applications across various domains. Here are some potential avenues 

for future research and development: 

1. Enhanced Data Analytics: Future research could focus on leveraging advanced data analytics techniques, such 

as machine learning and predictive modelling, to extract valuable insights from the data collected by in-out 

monitoring systems. This could enable better decision-making processes and optimization of resource allocation 

in diverse settings, including retail, transportation, and public facilities. 

2. Seamless Integration with Smart Infrastructure: As smart cities continue to evolve, there is a growing need 

for intelligent infrastructure solutions that can efficiently manage and monitor human traffic flow. Future in-out 

monitoring systems could be seamlessly integrated with existing smart infrastructure components, such as smart 

traffic lights and public transportation systems, to enable real-time traffic management and improve urban 

mobility. 

3. Personalized User Experiences: In-out monitoring systems could be further developed to provide personalized 

user experiences based on individual preferences and behaviour patterns. This could involve the use of IoT-

enabled wearable devices or mobile applications to track users' movements and deliver tailored recommendations 

or notifications in various contexts, such as retail shopping or museum visits. 

4. Privacy and Security Considerations: With the proliferation of IoT devices and the increasing amount of data 

being collected, ensuring the privacy and security of users' data becomes paramount. Future research could explore 

innovative encryption and authentication techniques to protect sensitive information collected by in-out 

monitoring systems while still enabling data sharing for legitimate purposes. 

5. Environmental Monitoring and Sustainability: In-out monitoring systems could play a crucial role in 

environmental monitoring and sustainability initiatives by providing real-time data on human activity patterns in 

natural habitats or urban environments. This could facilitate the development of more effective conservation 

strategies and urban planning policies aimed at minimizing environmental impact and promoting sustainable 

development. 

 

Advantages 
1. This model can be implemented as an automated switch to increase energy efficiency. 

2. The model can be applied at the entrance of a room to operate the lights and other appliances. 

3. When the count of people is zero in room, the circuit will automatically put off the power supply and thus 

conserving the use of electricity . 

4. It will greatly help the physically challenged people . 

5. It is easily operated and not complex like a micro-controller . 

 

Application 

1.  Retail: Optimizing staffing, inventory, and customer service through real-time tracking of foot traffic. 

2.  Transportation: Enhancing crowd management in airports, train stations, and logistics hubs for smoother 

operations. 

3. Healthcare: Streamlining patient flow, resource allocation, and safety measures in hospitals and clinics. 

4. Education: Automating attendance tracking and improving campus security in educational institutions. 

5.  Events: Ensuring attendee safety and optimizing venue capacity through efficient crowd management at 

conferences and exhibitions. 

 

V. Conclusions 
IR Sensor will read the person entering library ESP32 will be connected with IR sensor WIFI module 

attached with ESP32 will be connected to the webserver The P10 LED board will be used to display the counter 

The enter person into or out of the library will be stored in database showing the date and time of IN-OUT person 
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