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Abstract: The Smart City Project Model is an advanced, integrated solution designed to address the growing challenges
of urbanization through the application of loT (Internet of Things) and automation technologies. This project
encompasses a wide range of subsystems, including an automatic entry gate, a dual-axis solar panel tracking system,
smart street lighting, waste management, parking, pollution monitoring, and water management. The ESP32
microcontroller serves as the central processing unit, enabling seamless communication and control across all subsystems.
The project emphasizes energy efficiency, sustainability, and real-time monitoring, making it a scalable and practical
solution for modern urban environments. A web-based dashboard provides a user-friendly interface for monitoring and
controlling all systems, ensuring optimal resource utilization and improved quality of life for citizens..
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l. INTRODUCTION

The rapid growth of urbanization has created significant challenges in resource management, infrastructure, and
environmental sustainability. Traditional city management systems are often inefficient, leading to energy wastage,
pollution, and increased operational costs. Smart cities leverage cutting-edge technologies such as 10T, automation, and
data analytics to address these challenges. This project presents a holistic Smart City model that integrates multiple
subsystems into a single, cohesive framework. By combining hardware components like sensors and actuators with
software solutions like real-time monitoring dashboards, the project aims to create a sustainable, efficient, and user-
friendly urban ecosystem. The ESP32 microcontroller acts as the backbone of the system, enabling seamless
communication and control across all subsystems.

1. PROJECT OBJECTIVE

The primary objective of this project is to design and implement a Smart City model that addresses key urban challenges
through automation and 10T. The specific objectives include:

1. Automated Entry Gate: Develop a system that uses IR sensors and servo motors to automatically open and close
gates for vehicles and pedestrians.

2. Solar Panel Tracking System: Implement a dual-axis solar tracking system using LDRs and servo motors to
maximize energy efficiency.

3. Smart Street Lighting: Create an energy-efficient street lighting system that automatically turns on/off based on
ambient light and motion detection.

4. Smart Waste Management: Design a system that monitors garbage levels in real-time using ultrasonic sensors
and optimizes waste collection routes.

5. Smart Parking System: Develop a parking management system that uses ultrasonic sensors to detect available
parking slots and displays the information on an OLED screen.

6. Pollution Monitoring: Monitor air quality in real-time using the MQ135 sensor and provide actionable insights
for pollution control.

7. Water Management: Implement a water level monitoring and control system to optimize water usage and prevent
wastage.

8. Centralized Dashboard: Create a web-based dashboard for real-time monitoring and control of all subsystems.
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1. LITERATURE REVIEW

The concept of smart cities has gained significant traction in recent years, with numerous studies focusing on individual
subsystems such as smart lighting, waste management, and pollution monitoring. However, this project stands out by
integrating multiple subsystems into a single, unified model. Previous research has demonstrated the effectiveness of loT
and automation in reducing energy consumption, improving resource management, and enhancing urban living standards.
For instance, solar tracking systems have been shown to increase energy efficiency by up to 40%, while smart waste
management systems can reduce operational costs by optimizing collection routes. This project builds on these findings
by combining multiple subsystems into a scalable and cost-effective solution.
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Iv. COMPONENT USED
The project utilizes a wide range of hardware and software components, including:

Automatic Entry Gate:

IR Sensor (2 pcs): Detects vehicles/pedestrians.

Servo Motor (SG90 or MG996R): Controls gate movement.
ESP32: Processes sensor data and controls the servo motor.
LEDs: Provide visual indicators for gate status.

Power Supply (5V): Powers the components.
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Solar Tracking System:

Small Solar Panel (6V): Generates solar energy.

LDR (4 pcs): Measures light intensity.

Servo Motor (2 pcs): Adjusts the solar panel's position.
Voltage Sensor Module: Monitors voltage levels.

2.
o
o
o
o

Smart Street Lighting:

PIR Sensor (2 pcs): Detects motion.

LDR (2 pcs): Measures ambient light.

LED Strip: Provides energy-efficient lighting.

00 0w

Smart Waste Management:

Ultrasonic Sensor (HC-SR04): Monitors garbage levels.
Dustbin Model: Simulates a real-world dustbin.

LED Indicator: Provides visual feedback on garbage levels.

oo oM

o

Smart Parking System:
Ultrasonic Sensors (2 pcs): Detect parking availability.
o OLED Display (12C): Displays parking status.

O

6. Pollution Monitoring System:
MQ135 Air Quality Sensor: Measures air quality.

o

Water Management System:

Water Level Sensor: Monitors water levels.
Relay Module: Controls the water pump.
Mini Water Pump: Simulates water flow.

00 0N

®

Central Monitoring Dashboard:
ESP32: Acts as a local server.
o Wi-Fi Router (Optional): Enhances connectivity for the web dashboard.

O

V. CIRCUITS

The circuit design involves connecting all sensors, actuators, and displays to the ESP32 microcontroller. Key connections
include:

IR sensor to ESP32 for gate control.

LDRs and servo motors for solar tracking.

PIR sensor and LDR for street lighting.

Ultrasonic sensors for waste management and parking.
MQ135 sensor for pollution monitoring.

Water level sensor and relay module for water management.
OLED display for parking status.

VI. APPLICATIONS

Residential Complexes: Automated gates, smart lighting, and waste management improve quality of life.
Public Spaces: Smart parking and pollution monitoring enhance public safety and convenience.
Industrial Areas: Water management and energy-efficient systems optimize resource utilization.

Urban Planning: The scalable model can be used as a blueprint for future smart cities.
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VII. RESULT

The project successfully demonstrates the integration of multiple smart city subsystems. The automatic entry gate
operates seamlessly, the solar tracking system maximizes energy efficiency, and the central dashboard provides real-time
monitoring of all systems. The system is cost-effective, scalable, and user-friendly, making it a viable solution for modern
urban challenges.
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VIII. CONCLUSION

The Smart City Project Model is a comprehensive and scalable solution for urban challenges. By leveraging loT and
automation technologies, the system enhances energy efficiency, reduces manual intervention, and improves the quality
of life in urban areas. The project demonstrates the potential of smart city technologies to transform urban living and
provides a foundation for future innovations.
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IX. FUTURE SCOPE

Al Integration: Incorporate machine learning algorithms for predictive maintenance and optimization.
Expansion of Subsystems: Add traffic management, public safety, and healthcare monitoring.
Renewable Energy: Use solar and wind energy to power the entire system.

Real-World Deployment: Test the system in real urban environments for large-scale implementation.
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