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Project Title:Autonomous Multi-Functional Robot for Drainage Line Inspection,

Blockage Detection, and Cleaning Operations

Aim:The aim of this project is to develop an autonomous robot that can move inside drainage

pipelines, inspect the condition, detect blockages, and clean the pipe without human intervention.

Objectives:

o To inspect drainage pipelines using a live camera feed.

« To clean the clogged area using a rotating cl

e To operate in narrow, confined, and un

and maintenance.

Working:
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Components Used;

Hardware:

o ESP32_ Microcontroller or main, processor.
o Wi-Fi/ LoRa/ RF Module — For remote communication.
o ESP32-CAM < Farlive video inspection.

o Ultrasonie/ IR Sensors — For blockage and obstacle detection.

<::" ESP32

ESP32 cam

Relay Module

v

LED / Buzzer

e DC Geared Motors / Crawler Tracks — For movement inside pipelines.

« Rotating Brush / Cleaning Arm — To remove blockages.

e Mini Water Pump / Sprayer — For flushing or washing the blockage.

o Battery Pack (Li-ion) — Portable power source.
e Motor Driver (L298N or similar) — To control motors.

e LED Lights — For visibility in dark areas.

Software:
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e Arduino IDE / Python (for Raspberry Pi) — To write control logic.
e Web App / Mobile App- For remote control or monitoring.

Advantages:

e Reduces the need for manual labor in dangerous environments.
e Saves time and cost in municipal and industrial maintenance.

o Can inspect hard-to-reach places without digging or ope Ipes.

o Real-time video helps monitor and record pipeline condit

e Cleaning mechanism reduces downtime in bloc
Disadvantages:

e May not work efficiently in very
o Needs waterproofing and pr
e Limited battery life may a
e May require skilled handling

maintenance.

onstruction and civil projects.

nspection (chemical plants, factories).

Future Scope:

e Add Al for automatic blockage recognition from video.
e Use GPS + mapping for outdoor and underground tracking.

e Add robotic arms to remove heavy or solid waste.
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« Solar-charging or auto-docking for continuous operation.
e 10T platform integration for remote monitoring dashboards.

Conclusion:

This robot provides a modern and safe solution for inspecting and cleaning drainage pipelines. It
reduces health risks for workers and improves efficiency in maintenance operations. With more
advanced features in the future, it can become an essential tool f art cities and industries.




