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Project Title : Autonomous Robotic System for Manhole Cap Removal and Internal

Cleaning with Live Monitoring
Aim:

To design and build an autonomous robotic system capable of removing manhole covers,

performing internal cleaning operations, and providing live video itoring to ensure safety,

hygiene, and efficiency in underground maintenance tasks.
Objectives:

e To remove heavy manhole covers without hu

After removal, a cam i i d into the manhole to inspect and clean the
Sensors help detect the depth and obstacles inside.
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Hardware Components:

Component
e ESP32
e High Torque DC Motor
e Robotie Armwith,Gripper
e ESP32-CAM
e Rotating Cleaning Brush
e DC Motors with Tracks or Wheels
e Battery Pack (12V/24V Li-ion)

e LED Lights

Software Used:
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e Arduino IDE
e Web/App Interface
e Embedded C

Advantages:

e Reduces human exposure to toxic gases and pathogens in les.

e Minimizes accidents and injuries during manual manhole €leaning.
o Automates a high-risk and labor-intensive task.

e Provides clear video data for analysis and repg

er and drainage system maintenance
ground inspection and cleaning

« Infrastructure maintenance in smart cities

o Emergency response in blocked or flooded manholes

« Environmental safety and monitoring tasks

Future Scope:

e Add gas sensors to detect hazardous gases before entering the manhole
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o Use Al for automated blockage detection and path planning

o Add auto-docking and charging for continuous operation

o Expand to a fully autonomous fleet for city-wide sewer inspection
e Connect to a cloud platform for logging and reporting data

Conclusion:

This autonomous robotic system provides a safe, effective, and solution for manhole

maintenance. By automating tasks like cap removal, internal inspeetion, and cleaning, it
significantly reduces human risk and increases efficienc

play a vital role in smart city sanitation and mainten



