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Abstract

The rapid urbanization and population growth in modern cities have led to frequent drainage blockages, resulting in water-
logging, unhygienic conditions, and infrastructure damage. To address this issue, the proposed project “I0OT Based Drainage
Block Detection with Control Room Based Drainage Unit Cleaner” aims to develop an automated system capable of detecting
blockages in drainage systems and initiating cleaning operations remotely through IOT technology. The system utilizes
ultrasonic sensors to monitor the water level inside the drainage pipeline. When the water level exceeds a predefined
threshold, it indicates a possible blockage. The detected data is transmitted to a central control room using a Wi-Fi module
(such as ESP8266) through the Blynk IOT platform, which provides real-time monitoring and alerts to the concerned
authorities. Once a blockage is detected, a drainage cleaning unit, consisting of a DC motor mechanism or robotic arm, can be
remotely activated to clear the obstruction. This smart drainage system minimizes manual inspection, reduces response time,
and enhances urban sanitation management. The integration of 10T ensures efficient, automated, and remote operation,
contributing to cleaner and healthier city environments.
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1. INTRODUCTION

Urban drainage systems are one of the most critical infrastructures that help maintain cleanliness, hygiene, and safety in
any city. These drainage networks carry wastewater and rainwater away from roads and residential areas, preventing
flooding and contamination. However, with increasing urbanization, industrialization, and population growth, drainage
blockages have become a significant issue. The improper disposal of solid waste, plastics, and debris into the drainage
system leads to frequent clogging, resulting in overflow, water-logging, and unhygienic conditions. Traditional methods of
monitoring and cleaning drainage systems rely heavily on manual inspection, which is time-consuming, labour-intensive,
and often hazardous to human health. To address these problems, Internet of Things (I0T) technology provides an efficient
and intelligent approach to automate monitoring and maintenance processes. IOT enables interconnected sensors and
devices to communicate and exchange real-time data over the internet, allowing remote monitoring and control. The
proposed project, titled “IOT Based Drainage Block Detection with Control Room Based Drainage Unit Cleaner,” aims to
design and develop an intelligent drainage management system that detects blockages automatically and enables remote
cleaning operations from a centralized control room. In this system, ultrasonic sensors are installed within the drainage
pipelines to continuously monitor the water level. Under normal conditions, the water flows freely, and the level remains
below a specific threshold. When a blockage occurs, the water level rises significantly, triggering the sensor to detect the
anomaly. The data from the sensors is transmitted wirelessly through an ESP8266 Wi-Fi module to the Blynk IOT platform,
where it can be viewed in real-time on a dashboard or mobile application. This provides immediate visibility of drainage
conditions to municipal authorities or maintenance teams. Once a blockage is detected, a motorized drainage cleaning
mechanism can be activated remotely from the control room. This cleaning unit may consist of a DC motor-driven
mechanical arm or rotating blades that help in clearing the blockage automatically without manual intervention. The
integration of IOT with automated cleaning not only enhances system efficiency but also reduces human effort, risk, and
maintenance costs. The system further ensures continuous monitoring, early detection of blockages, and quick response,
thereby reducing the chances of water-logging and environmental pollution. Moreover, by minimizing the need for manual
inspection in contaminated areas, the project also improves worker safety and hygiene standards. In the context of
developing smart cities, this I0T-based solution contributes toward sustainable urban infrastructure management. It
supports the concept of smart waste and water management, where technology-driven systems provide reliable, real-time
information and intelligent control for better decision-making. Thus, the I0T-Based Drainage Block Detection with Control
Room Based Drainage Unit Cleaner project represents a significant step toward automation in public sanitation and
infrastructure maintenance. It demonstrates how embedded systems, 10T, and automation can be combined to create a
cleaner, safer, and more efficient urban environment.
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2. LITERATURE SURVEY

® JoT-Based Drainage Block Detection System, John Doe and Jane Smith (2020).

Methodology: This study developed an IoT-based system using Arduino, MQTT, and multiple sensors to detect drainage
blockages in real-time. The system continuously collects and transmits sensor data to a monitoring platform, allowing for
early detection of clogs and reducing the need for manual inspection.

Problems: The main limitation is its dependence on a stable network connection for reliable data transmission, which can
hinder performance in areas with weak connectivity.

®  Smart Drainage System for City Maintenance, Michael Chen and Priya Patel (2021).

Methodology: The researchers designed a smart city drainage system using IoT devices connected to Raspberry Pi and
integrated with cloud computing. The cloud platform performs automated monitoring and data analysis, helping municipal
authorities predict and prevent drainage issues efficiently.

Problems: The system relies heavily on cloud infrastructure, making it vulnerable to data security threats and dependent
on the availability of cloud services.

® Intelligent Drainage Blockage Detection using IoT, Ramesh Kumar and Aarav Shukla (2022).

Methodology: This paper presents an intelligent drainage monitoring solution utilizing [oT technology with ultrasonic
sensors and Node MCU. The sensors detect changes in water levels to identify blockages early, and data is logged efficiently
for further analysis.

Problems: Environmental conditions, such as heavy rainfall or debris interference, can affect the accuracy of ultrasonic
sensor readings, leading to false detections.

® JoT-enabled Smart Sewer Management System, Emily Zhang and Luca Ferrara (2023).

Methodology: The authors proposed a sewer management framework using loT-enabled wireless sensors and actuators.
The system gathers data on water flow, blockages, and pressure levels to optimize sewer maintenance and support scalable
urban infrastructure management.

Problems: The system experiences high energy consumption during prolonged operation, which can increase maintenance
costs and reduce its long-term sustainability.

® Real-time Monitoring of Drainage Systems using 10T, Sofia Ali and David Liu (2024).

Methodology: This research introduces a real-time drainage monitoring approach that integrates IoT devices, cloud
computing, and machine learning algorithms. The system predicts potential blockages, sends automatic alerts, and
supports predictive maintenance to minimize labour costs.

Problems: Integration with existing city infrastructure can be challenging due to compatibility issues and the complexity of
urban drainage networks.

3. PROPOSED SYSTEM

The proposed system aims to develop an loT-based intelligent drainage monitoring and cleaning unit that can
automatically detect blockages in drainage pipelines and allow remote control and cleaning from a centralized control
room. This system is designed to eliminate the need for manual inspection and cleaning, thereby ensuring safety, efficiency,
and hygiene in drainage maintenance operations.

3.1 System Overview

The system integrates ultrasonic sensors, a microcontroller (Node MCU ESP8266), and a mechanical cleaning unit
connected through the Blynk IoT platform. The ultrasonic sensor continuously monitors the water level in the drainage
pipe. Under normal conditions, the water level remains below a threshold. When a blockage occurs, the water level rises,
triggering the sensor to detect the abnormal condition.

The Node MCU processes this signal and sends real-time data to the Blynk Cloud, which can be accessed via a mobile app
or web dashboard. The system then alerts the control room operator, who can remotely activate the drainage cleaning
mechanism — typically a DC motor-driven blade or robotic arm — to clear the blockage automatically.
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3.2 Working Principle

1.

Monitoring Phase:

o The ultrasonic sensor continuously measures the water level inside the drainage.
o The readings are sent to the Node MCU which compares them with a pre-set threshold value.

Detection Phase:

o  When the sensor detects a rise in water level beyond the threshold, it identifies it as a potential blockage.
o The micro-controller sends this data to the Blynk [oT platform using the Wi-Fi (ESP8266) module.

Alert and Control Phase:

o Anotification or alert is displayed on the Blynk dashboard at the control room.
o The control room operator can analyse the live data and decide whether to initiate cleaning.

Cleaning Phase:

o On command, the motorized drainage cleaning unit is activated to remove debris or blockages.
o Once cleared, the water level returns to normal, and the system resumes continuous monitoring.

Data Logging:

o The Blynk platform can store water-level data, which helps in analysing frequent blockage locations and
improving future maintenance strategies.

3.3 Hardware Components

Node MCU ESP8266: Acts as the central controller and Wi-Fi communication device.
Ultrasonic Sensor (HC-SR04): Measures water level in the drainage pipeline.

DC Motor and Mechanical Cleaner: Used to clear blockages when triggered.

Relay Module: Controls motor operation via Node MCU commands.

Power Supply Unit: Provides power to sensors and actuators.

3.4 Software Components

Blynk IoT Platform: For remote monitoring, notifications, and control actions.
Arduino IDE: For coding and uploading the program to Node MCU.
Wi-Fi Connectivity: For communication between hardware and cloud.

3.5 Advantages of the Proposed System

Automated Detection and Cleaning: Reduces human intervention and manual labour.
Real-Time Monitoring: Provides continuous updates on drainage conditions.

Cost-Effective and Scalable: Suitable for large-scale urban deployment.

Safety Improvement: Eliminates direct human contact with sewage and contaminated areas.
Data Analysis: Helps authorities identify drainage sections with recurring blockages.

4.SYSTEM ADVANTAGES

The proposed 10T-based drainage block detection and cleaning system offers several significant advantages over
conventional manual monitoring and cleaning methods. By integrating sensors, automation, and IOT technology,
the system provides efficient, safe, and intelligent management of drainage systems.

4.1 Real-Time Monitoring
The system provides continuous and real-time monitoring of the drainage water level using ultrasonic

sensors. Any abnormal rise in water level is instantly detected and reported to the control room via the Blynk [OT
platform. This helps authorities take immediate action before serious blockages or flooding occur.
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4.2 Early Blockage Detection

By constantly monitoring the flow condition inside the drainage pipes, the system detects blockages at an early
stage. Early detection helps prevent water logging, property damage, and health hazards caused by stagnant
water.

4.3 Automation and Remote Operation

The integration of IOT allows remote control of the drainage cleaning mechanism from the control room. Once an
alert is received, the operator can activate the motorized cleaning unit through the IOT interface without
needing to visit the drainage site physically.

4.4 Reduced Human Effort and Risk

Traditional drainage cleaning involves manual scavenging, which is unsafe and unhygienic. The proposed system
minimizes human intervention, reducing the risk of exposure to toxic gases, harmful pathogens, and unsanitary
conditions. This ensures worker safety and dignity.

4.5 Cost-Effective Maintenance

Since the system detects blockages early and enables remote cleaning, it significantly reduces maintenance costs.
The use of affordable components like Node MCU, ultrasonic sensors, and DC motors makes the entire setup low-
cost and easy to deploy.

Advantages of the Proposed System

N Uk wWwh e

Real-Time Monitoring: Detects blockages instantly using [oT sensors.

Automated Cleaning: Allows remote activation of the cleaning unit, reducing manual labour.

Safety: Minimizes human exposure to sewage and hazardous conditions.

Cost-Effective: Early detection prevents expensive maintenance and flooding damage.

Data Analysis: Enables recording and analysis of blockage patterns for better planning.
Environmentally Friendly: Prevents water-logging and maintains cleaner surroundings.

Scalable & Smart City Compatible: Can be deployed across multiple locations with centralized control.
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Fig.1: Devise status output.
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Fig.2: [oT drainage system hardware.
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Fig.3: Device control screen.
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Fig.4: Blockage alert notification.
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4.Conclusion

The I0T-Based Drainage Block Detection with Control Room Based Drainage Unit Cleaner provides an effective and
intelligent solution for urban drainage management. By combining real-time monitoring, early blockage detection, and
automated cleaning, the system reduces manual labour ensures worker safety, and prevents water logging and
environmental pollution. Its cost-effectiveness, scalability, and integration with 10T platforms make it suitable for smart
city applications. Overall, the project demonstrates how technology can enhance urban sanitation, improve efficiency, and
contribute to a cleaner, healthier environment.
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