IJRASET

International Journal For Research in
Applied Science and Engineering Technology

" INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGQGY

Volume: 13 Issue: Vi Month of publication: June 2025

DOIl: https://doi.org/10.22214/ijraset.2025.72201

www.ijraset.com
Call: (£)08813907089 | E-mail ID: ijraset@gmail.com




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VI June 2025- Available at www.ijraset.com

Smart City Model

Deven Kulkarni®, Vineet Shrimal®, Deeptej Shimpi®, Yashraj Londhe’
Electronics & Telecommunication Department, TSSM’s BSCOER

Abstract: With the rapid urbanization of cities, effective waste management and water conservation have become critical
challenges. This paper presents a Smart City Module leveraging the Internet of Things (IoT) to monitor garbage levels and
automate watering systems for roadside plants on dividers. The system integrates smart sensors, real-time data processing, and
cloud computing to optimize resource utilization and reduce manual intervention. The proposed solution enhances
sustainability, reduces operational costs, and contributes to a cleaner and greener urban environment.
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I. INTRODUCTION
Urbanization has led to an increase in waste production and inefficient water management, causing significant environmental and
logistical issues. Traditional waste collection methods often result in overflowing bins, leading to hygiene problems and increased
pollution. Additionally, excessive or inadequate watering of roadside plants results in water wastage and ineffective plant growth.
To address these challenges, we propose an loT-driven system that automates waste collection and irrigation processes, ensuring
timely garbage disposal and optimized water usage. By integrating smart sensors and cloud-based analytics, the system provides
real-time monitoring and automation, reducing manual intervention and improving overall urban sustainability.
Similarly, water management in urban areas is often inefficient, particularly when it comes to the irrigation of roadside plants and
public green spaces. Cities typically struggle with either overwatering or underwatering plants, both of which have adverse effects
on the environment. Overwatering leads to water wastage, placing unnecessary strain on local water supplies, while inadequate
watering results in poor plant growth and the death of vegetation, which in turn affects the aesthetic and ecological health of the
urban environment. Both issues highlight the need for more efficient systems that reduce resource consumption while ensuring that
public spaces remain vibrant and well-maintained.
To address these growing challenges, we propose the implementation of an advanced, loTdriven system that automates both waste
collection and irrigation processes. By leveraging the power of the Internet of Things (10T), the system utilizes smart sensors and
cloud-based analytics to monitor and manage waste levels and water usage in real time. For waste management, sensors embedded
in bins will continuously measure the fill levels of garbage, sending data to a centralized system that can analyze the information
and predict when bins will need to be emptied. This enables waste collection teams to respond proactively, scheduling pickups only
when necessary, rather than following rigid schedules.
The loT-driven system offers a number of advantages over traditional methods. It significantly reduces the need for manual
intervention, automates waste collection and irrigation schedules, and minimizes operational inefficiencies, thus enhancing resource
utilization and reducing operational costs. With real-time monitoring and predictive analytics, cities can better manage their waste
and water resources, contributing to environmental sustainability and improving the quality of life for urban residents. By collecting
valuable data, city planners and environmental authorities can make more informed decisions about waste management and water
use, ensuring that these processes evolve alongside urban growth and changing environmental conditions.

Il. METHADOLOGY

The proposed Smart City Module consists of interconnected 10T components that enable real-time monitoring, data analysis, and
automation. The system is designed to use sensors for data collection, microcontrollers for processing, and cloud platforms for
analytics and storage.

The core components include ultrasonic sensors for detecting waste levels in garbage bins, soil moisture sensors for monitoring
plant hydration, and actuators for triggering appropriate actions such as alerting waste collection units or activating irrigation
systems. Communication between these components is achieved through Wi-Fi, ensuring seamless data transmission. The cloud-
based analytics system processes the collected data and provides actionable insights to municipal authorities for optimizing waste
collection routes and irrigation schedules.
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A. Waste Management

The waste management module consists of smart garbage bins equipped with ultrasonic sensors that measure waste levels. When a
bin reaches a predefined threshold, the system sends an alert to the municipal waste collection unit, optimizing garbage collection
routes to avoid unnecessary trips and prevent overflowing bins. The cloud-based monitoring platform provides city officials with
real-time data, allowing them to plan efficient waste disposal strategies. By reducing the number of unnecessary collection trips, this
system minimizes fuel consumption and operational costs while ensuring a cleaner environment.

B. Automated Irrigation System

The automated irrigation module employs soil moisture sensors to continuously monitor hydration levels in roadside plants. When
the soil moisture falls below a predefined threshold, the system activates the irrigation pump, ensuring that plants receive adequate
water. The system integrates weather data analytics to prevent overwatering during rainy conditions, further enhancing water
conservation. By automating the irrigation process, the system reduces water wastage, eliminates the need for manual watering, and
ensures the health of urban greenery.

C. Integration of IOT with cloud-based analytics

Both waste management and irrigation systems benefit from the integration of cloud computing and data analytics. Cloud-based
platforms allow for the storage, processing, and analysis of large volumes of data generated by 10T sensors. Real-time monitoring
through these platforms improves decision-making processes, optimizes operations, and enables predictive maintenance.

D. Automating the processes

» Waste Collection: When the waste bins reach a certain level (e.g., 75% full), the system automatically sends a signal to the waste
collection trucks to come pick it up. This makes the process more efficient and helps avoid overflowing bins.

* Irrigation Control: The system automatically adjusts the irrigation schedules based on soil moisture levels and weather forecasts,
so plants get the right amount of water, reducing waste and promoting healthy growth.

E. Testing and improving the system

* Test the System: Before fully rolling out the system, we test it in a small area to make sure everything works properly—Ilike
checking if the sensors are giving accurate readings or if the irrigation system is watering the plants correctly.

» Make Adjustments: Based on the tests, we fix any issues and make improvements, such as adjusting sensor settings or improving
data analysis methods.

111.MODELING AND ANALYSIS
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Fig. 2 Circuit Diagram

Fig. 3 Prototype of the model

IV.RESULTS AND DISCUSSION
A. Waste Management
* By using loT sensors to monitor bin fill levels, the system was able to reduce the frequency of overflow situations, which were
common in traditional waste management systems. With the automated system in place, waste collection trucks were notified
exactly when and where they were needed, reducing unnecessary trips and optimizing fuel consumption.
* The ability to schedule waste collection more accurately also decreased the risk of roadside littering and public health concerns,
especially in high-density areas.
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* This real-time approach resulted in a significant reduction in waste bin overflow compared to conventional methods.

* Fuel consumption and carbon emissions from waste collection trucks decreased due to the optimized scheduling of routes and
pick-up times.

» The system also resulted in better hygiene and cleanliness in urban areas, leading to more aesthetically pleasing and healthier
environments.

B. Automated Irrigation System

* The real-time data provided by soil moisture sensors helped the system avoid the common problem of overwatering, which leads
to water waste. Additionally, the integration of weather forecasting data (e.g., rain predictions) allowed the system to delay or halt
watering based on weather conditions.

» The system also optimized watering times, reducing water usage during off-peak hours and ensuring that water was applied only
when needed.

» A notable reduction in water usage was observed in urban irrigation compared to traditional, manual watering methods.
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Fig 4. Results

V. CONCLUSION

A prototype was developed using an ATMEGA-328, HC-SR04 ultrasonic sensors, YL-69 soil moisture sensors, DHT11
Temperature and humidity sensor, LDR and an ESP8266 Wi-Fi module. The system was deployed in a controlled test environment,
simulating an urban landscape with smart garbage bins and roadside plants. Initial tests validated the accuracy of sensor readings
and the efficiency of the automation process. Data from the prototype demonstrated the effectiveness of the integrated approach in
optimizing waste management and water conservation.

During the prototype testing phase, data was collected over a period of one month. The analysis revealed a 30% reduction in
unnecessary garbage collection trips, significantly improving operational efficiency. Additionally, the automated irrigation system
led to a 25% decrease in water consumption, showcasing its effectiveness in sustainable resource utilization. By integrating 10T-
driven automation, the system successfully reduced manual labor, improved response times, and optimized urban resource
management. The real-time analytics provided valuable insights for city planners, allowing them to make data-driven decisions for
future urban development projects.
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