Mechatronics Project Ideas

Project Title What It Focuses On | Tools/Methods Used Skills Gained
Automated Sorting objects based | Conveyor belt, IR Automation, sensor
Sorting on size or color Sensors, integration, sorting logic
Conveyor microcontroller

Voice-Controlled
Wheelchair

Assisting mobility for
physically challenged
users

Voice module, motor
driver, joystick

Human-machine
interface, voice
recognition

Line Following
Robot

Following a path using
IR or color sensors

IR sensors, Arduino,
motor driver

Embedded systems,
real-time control

Smart Irrigation
System

Watering plants based
on soil moisture

Soil moisture sensor,
relay, Arduino

Agritech innovation,
sensor feedback loop

Gesture-Controll
ed Robotic Arm

Controlling robotic
arm via hand
movements

Accelerometer,
microcontroller, servo
motors

Gesture interface,
robotic control

Self-Balancing
Robot

Maintaining upright
balance using
feedback systems

Gyroscope, PID
controller,
microcontroller

Control systems,
real-time balancing

Wireless Home

Controlling home

Wi-Fi module, relays,

loT, wireless

Automation appliances remotely smartphone app communication, system
integration

Obstacle Flying while avoiding Ultrasonic sensors, Drone navigation,
Avoidance obstacles flight controller, drone obstacle detection
Drone kit
3D Printed Designing custom 3D printer, servo Prototyping, mechanical
Robotic Gripper | grippers for different motors, microcontroller | design

objects
Automated Filling bottles Solenoid valve, liquid Industrial automation,
Bottle Filling efficiently in sequence | sensor, microcontroller | fluid control
System

Waste Management Projects




Project Title

What It Focuses On

Tools/Methods Used

Skills Gained

Smart Dustbin

Auto lid opening &
waste segregation

Ultrasonic sensor,
Arduino, servo motors

Sensor integration,
automation

Composting at
Home

Organic waste
recycling

Biocompost bin,
temperature monitor

Sustainability, biology
basics

Plastic Shredder | Reducing plastic size | Shredder blades, Mechanical design,
Machine for reuse motor, enclosure waste handling
Waste Level Checking bin fullness Ultrasonic sensor, loT, communication
Monitoring remotely GSM module protocols

System

Waste-to-Energy
Model

Simulating energy
from biodegradable
waste

Bio-digester kit, motor,
light load

Renewable energy,
simulation skills

Recycled Paper
Making

Reusing waste paper
into usable sheets

Blender, screen
frame, drying board

Manual craft, recycling
process

E-Waste
Collection Kiosk

Collecting and storing
old electronics

Storage system,
e-tagging

Responsible disposal,
electronics handling

Reverse Vending
Machine

Accepting bottles and
returning reward

Barcode scanner,
microcontroller

Human-machine
interface, system
integration

Community
Cleanup Robot

Robot that collects
roadside trash

Robotic chassis, claw,
camera

Robotics, automation

Al-based Waste
Sorter

Sorting recyclables
using image
recognition

Al model, Raspberry
Pi, camera

Machine learning,
real-time classification

Environmental Sustainability Projects

Project Title What It Focuses Tools/Methods Used Skills Gained
On
Smart Plant Real-time tracking of | Sensors (moisture, Plant science, loT

Monitoring System

plant health

light), Bluetooth module

basics




Air Quality
Monitoring Station

Tracking pollution
levels in real time

Air quality sensor,
NodeMCU

Environmental data
collection

Solar-Powered
Street Light

Clean energy
lighting

Solar panel, battery,
LED

Renewable energy
design

Mini Wind Turbine
Model

Harnessing wind for
small devices

DC motor, turbine
blades, voltmeter

Wind energy basics,
power generation

Eco-friendly Brick
Manufacturing

Using ash and
plastic waste to
make bricks

Brick mold,
compression system

Green construction,
materials science

Green Roof Model

Creating cooler,
plant-covered
rooftops

Soil, small plants, water
sensor

Urban ecology,
temperature
regulation

Vertical Farming
System

Farming in vertical
space

Drip irrigation kit, grow
lights

Hydroponics, food
sustainability

Biodegradable
Packaging

Reducing plastic in
packing

Cornstarch, molds,
chemical testing

Chemistry, product
design

Noise Pollution

Sound level alert

Microphone sensor,

Sound engineering,

Detector system buzzer, LED environmental safety
Smart Water Optimizing water Flow sensors, control Water management,
Conservation Model | use in buildings valves, Arduino automation
Robotics Projects
Project Title What It Focuses On Tools/Methods Used Skills Gained

Fire Fighting Detecting and Flame sensor, water Emergency robotics,
Robot extinguishing fire pump, motor sensor fusion
Surveillance Remote area Camera module, RF Security robotics, live
Robot monitoring module, mobile base video streaming

Wall Climbing Navigating vertical Suction motors, Advanced mobility,
Robot surfaces lightweight chassis creative mechanics
Pick and Place Moving items from one | Servo motors, Kinematics, real-time
Robot Arm place to another microcontroller control




Maze Solving
Robot

Navigating unknown
paths automatically

IR sensors, logic
algorithm

Pathfinding, logic
building

Hexapod Walker
Robot

Six-legged walking
mechanism

Servo motors, frame,
battery

Multi-leg coordination,
stability control

Ball Tracking
Robot

Following a specific
color object

Color sensor, wheels,
Arduino

Real-time tracking,
image processing

Solar Tracker
Robot

Adjusting position with
sun

Light sensor, stepper
motor

Renewable energy
optimization

Robotic Vacuum
Cleaner

Autonomous indoor
floor cleaning

IR sensors, motor,
wheels

Automation, circuit
design

Gesture
Controlled Car

Using hand gestures to
control movement

Accelerometer, RF
module, Arduino

Gesture interface,
motor control

Healthcare & Assistive Projects

Project Title What It Focuses On Tools/Methods Used Skills Gained
Heart Rate Tracking heartbeats in | Pulse sensor, OLED Medical sensing,
Monitoring real time screen, Arduino display integration
System
Smart Walking Assistive aid with Ultrasonic sensor, Assistive tech,

Stick obstacle detection buzzer, battery compact electronics
Medication Notifying patients to RTC module, buzzer, Embedded

Reminder Device

take pills

LCD

scheduling, elder
care

Fall Detection
System

Alerting caregivers
about a fall

Accelerometer, GSM
module

Alert systems, mobile
integration

Automatic Hand

Contactless sanitizer

IR sensor, pump,

Hygiene automation,

Sanitizer dispensing microcontroller sensor control
Bluetooth Audio amplification Bluetooth module, Audio engineering,
Hearing Aid with app control amplifier, earphone mobile interfacing

Fever Detection
Gun

Contactless body
temperature scanning

IR thermometer sensor,
display

Health monitoring,
accuracy calibration




Smart
Wheelchair

Wheelchair controlled
via joystick or voice

Motor driver, joystick,
voice module

Mobility systems,
user interface

Posture
Corrector System

Alert for improper back
posture

Flex sensor, buzzer,
wearable setup

Wearable tech, body
mechanics

Remote Patient

Live vitals tracking for

Multiple sensors, Wi-Fi,

Telemedicine basics,

Monitor remote patients mobile dashboard networking
Automation & Control Projects
Project Title What It Focuses On Tools/Methods Used Skills Gained

Automatic Street
Light System

Turning lights on/off by
ambient light

LDR, relay,
microcontroller

Energy saving,
control logic

Smart Door Lock

Secure electronic door
access

Keypad, servo,
password
authentication

Security systems,
embedded logic

Traffic Light Coordinating vehicle LEDs, timers, Arduino | Sequencing, timing

Controller movement via signals systems

Smart Elevator Automated vertical Push buttons, motor, Logic design,

System movement level sensors sensor-based
response

Auto Rain Wipers that activate in Rain sensor, DC motor, | Automotive

Sensing Wiper rain microcontroller automation

Home Security
Alarm

Intrusion detection with
alerts

PIR sensor, buzzer,
LED

Safety engineering,
motion detection

Gas Leak
Detection System

Alerts when flammable
gases are detected

MQ2 sensor, alarm,
display

Safety alert,
real-time detection

Inventory Counter

items

module

Temperature Regulates speed based | LM35 sensor, fan, HVAC basics,

Controlled Fan on temperature Arduino analog input
handling

Warehouse Automatically counting IR sensor, counter Automation,

warehouse logistics

Smart Parking
System

Real-time car parking

space tracking

Ultrasonic sensor,
display, buzzer

loT logistics, user
guidance systems




Renewable Energy Projects

Project Title

What It Focuses On

Tools/Methods Used

Skills Gained

Solar-Powered
Mobile Charger

Harnessing solar
energy for charging

Solar panel, voltage
regulator, USB port

Renewable power,
circuit design

Wind-Powered
Water Pump

Pumping water using
wind energy

Wind turbine, DC pump,
storage tank

Mechanical design,
sustainable irrigation

Bicycle-Powered
Generator

Generating electricity
via pedaling

Dynamo, inverter,
battery

Energy conversion,
physical mechanics

Hybrid Solar-Wind
System

Dual source power
generation

Solar panel, mini wind
turbine, charge
controller

Energy optimization,
hybrid control

Tidal Energy
Simulation Model

Demonstrating wave
energy capture

Oscillating arm,
magnets, coil

Alternative energy
exploration

Piezoelectric
Footpath

Generating power
from footsteps

Piezo tiles, capacitor,
LED lights

Smart infrastructure,
motion energy

Solar Oven

Cooking using solar
thermal energy

Reflective panels,
insulated box

Heat retention,
sustainability

Thermoelectric
Cooler/Heater

Using heat gradient to
cool/heat small areas

TEC module, heat sink,
fans

Thermal science,
polarity control

Solar-Powered
Irrigation System

Smart watering using
solar energy

Soil sensor, solar panel,
DC motor

Solar logic control,
agri-tech

Biofuel Production
Kit

Converting waste oll
to biodiesel

Blender, alcohol,
filtration system

Green chemistry,
fuel alternatives

Embedded Systems & loT Projects

Project Title What It Focuses On Tools/Methods Used Skills Gained
Smart Home Controlling appliances | NodeMCU, relays, Blynk | loT systems, mobile
Automation remotely app integration
loT Weather Live weather tracking | Sensors (temp, humidity, | Data logging, sensor
Station and reporting pressure), LCD interfacing




Smart RFID/NFC based auto | RFID reader, tags, Identity tracking,
Attendance attendance Arduino, LCD record automation
System

loT Smart Monitoring waste Ultrasonic sensor, Wi-Fi loT control, waste
Dustbin level remotely module, buzzer tech

Smart Irrigation
with loT

Soil moisture-based
auto watering

Moisture sensor,
NodeMCU, relay

Remote control,
real-time environment
data

loT Doorbell with
Camera

Video + mobile alerts
for visitors

ESP32-CAM, Wi-Fi
module, mobile app

Surveillance, image
streaming

Smart Gas
Leakage Alert

Detecting and
notifying gas
presence

MQ2 sensor, Wi-Fi
module, SMS/Alert
system

Smart safety,
automation alerts

Health Monitor

Monitoring pulse,

MAX30100 sensor,

Bio-data processing,

Wearable temp, oxygen via Bluetooth module embedded systems
wearable

loT Street Light | Auto on/off based on | LDR, PIR sensor, Real-time decision

Controller light and motion ESP8266 logic

Smart Tracking expiry and Weight sensor, RFID, Smart kitchen,

Refrigerator reminders for food NodeMCU real-time status

Reminder items

Mechanical System Integration Projects

Project Title What It Focuses On | Tools/Methods Used Skills Gained
CNC Plotter Drawing using XY Stepper motors, CNC control, precision
Machine motion control frame, Arduino mechanics

Automatic Gear
Shifter

Changing gears
based on speed

Speed sensor, servo
motor

Automotive mechanics,
timing systems

Mechanical Claw

Grabbing and lifting

Linkage design, servo

Mechanical linkages,

for Gripping objects motor grip control
DIY Lathe Creating basic DC motor, rotating Machining, tool safety
Machine mechanical prototypes | chuck




Stair Climbing
Robot

Navigating uneven
terrain

Special wheel design,
torque motors

Terrain adaptation,
mechanical balance

Pneumatic Lifting
System

Lifting loads using air
pressure

Air compressor,
piston, valves

Fluid mechanics,
system timing

Hydraulic Arm
Model

Using fluid pressure to
move robotic arm

Syringes, tubing,
frame

Hydraulic physics,
manual control

Auto-Lubrication

System for timed

Timer circuit, oil pump,

Mechanical

Mechanism lubrication in nozzles automation, lubrication
machinery systems
Gear Train Comparing power loss | Gears, torque sensor, | Gear design, friction

Efficiency Tester

across gear types

test bench

analysis

Vibrational
Damping Study

Reducing system
vibrations using
springs

Mass setup, dampers,
sensors

System stability,
mechanical behavior

Control Systems Projects

Project Title

What It Focuses On

Tools/Methods Used

Skills Gained

PID Controlled
Line Follower

High-accuracy line
tracking

IR sensors, Arduino,
PID algorithm

Real-time feedback,
control logic

Temperature
Regulation
System

Maintaining fixed temp
via feedback

LM35, fan, heater,
controller

Setpoint control,
thermal system
behavior

DC Motor Speed
Controller

Adjusting speed using
feedback loop

Potentiometer, PWM,
H-Bridge

Speed control, power
electronics

Servo Angle
Control via Pot

Manual control of
servo rotation

Potentiometer, servo
motor

Calibration, control
responsiveness

Magnetic
Levitation Model

Levitate object via
electromagnetic force

Hall sensor,
electromagnet, PID

Complex control,
stability tuning

Cruise Control
Simulation

Maintaining car speed
automatically

Simulated car model,
sensors

Vehicle control theory,
automation

Elevator Control
System

Level-based
movement with logic

Limit switches, push
buttons, relay

Sequential logic, motor
control




Ball and Beam
Balancer

Keeping a ball steady
on a beam

IR sensors, servo,
feedback loop

Dynamic response,
precise regulation

Light-Based Fan
Speed Control

Fan responds to light
intensity

LDR, fan, PWM driver

Analog-digital
conversion, response
design

Pressure Control
in Tank

Maintaining fluid level
using feedback

Pressure sensor,
solenoid valve,
controller

Industrial automation,
fluid system control
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