
IoT Mini Project Ideas PDF
An IoT mini project should use one board, one to three sensors and a simple dashboard,
and be finished in one to four weeks. A weather station, gas leak alarm, automatic street
light, smart dustbin and Wi-Fi controlled home switch are good low-cost choices with
Arduino, ESP8266 or ESP32.

Key takeaways

Start with Arduino Uno to learn sensors, then move to ESP8266 or ESP32 for Wi-Fi.
Most parts here are cheap and easy to find in Indian electronics markets and online.

ThingSpeak or Blynk give a free dashboard without writing a backend.
Test each sensor alone before joining everything.
Each idea fits in one to four weeks.

Who this PDF is for

This PDF is for 2nd and 3rd year students in CSE, IT, ECE and EEE who want a first IoT build. Every idea
uses common modules: Arduino Uno, NodeMCU ESP8266 or ESP32 boards, and widely sold sensors.
Each plan lists parts, steps and what to explain in the lab viva.

How to choose your project

One board, few sensors. Complexity grows fast with each extra part.
Use a breadboard first, then solder only if needed.
Pick a free dashboard such as ThingSpeak or Blynk.

Keep spare jumper wires and a second sensor if you can.

Beginner mini projects (1 to 2 weeks)

1. Automatic Street Light

Problem: Switch a light on at dusk and off at dawn.
Hardware: Arduino Uno, LDR with resistor, relay module or LED.
Tech stack: Arduino IDE.

Main modules: Light reading, threshold, relay control.
Steps: Read the LDR, find a dusk threshold, switch the relay with a small delay to avoid flicker.

Show in the viva: How the voltage divider works.
Extensions: Add a PIR sensor so lights brighten only when someone passes.
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2. Gas Leak Alarm
Problem: Sound an alarm when LPG or smoke is detected.

Hardware: Arduino Uno, MQ-2 gas sensor, buzzer, LED.
Tech stack: Arduino IDE.

Main modules: Sensor warm-up, threshold, alarm.
Steps: Warm up the sensor, record clean-air values, set an alarm level, test with a lighter's gas
(unlit, under supervision).

Show in the viva: Why MQ sensors need warm-up time.
Extensions: Send an SMS with a GSM module.

3. Digital Weather Station
Problem: Show temperature, humidity and pressure online.
Hardware: NodeMCU ESP8266, DHT22, BMP280.

Tech stack: Arduino IDE, ThingSpeak.
Main modules: Sensor reading, Wi-Fi connect, upload every minute, charts.

Steps: Read sensors, connect to Wi-Fi, send to a ThingSpeak channel, view charts.
Show in the viva: How the board connects and sends data.
Extensions: Add an OLED display.

4. Smart Dustbin
Problem: Open the lid when a hand comes near.

Hardware: Arduino Uno, HC-SR04 ultrasonic sensor, SG90 servo.
Tech stack: Arduino IDE.
Main modules: Distance reading, servo control, timing.

Steps: Measure distance, open the lid under a set distance, close after a few seconds.
Show in the viva: How the ultrasonic sensor measures distance.

Extensions: Add a fill-level sensor and online status.

Intermediate mini projects (2 to 3 weeks)

5. Wi-Fi Home Switch
Problem: Control a lamp or fan from a phone.

Hardware: ESP32 or NodeMCU ESP8266, two-channel relay module.
Tech stack: Arduino IDE, Blynk or a web page hosted on the board.

Main modules: Web server or Blynk app, relay control, state feedback.
Steps: Host a small web page on the board or use Blynk, toggle relays, show current state.
Show in the viva: Safe relay wiring (low voltage demo first).

Extensions: Add voice control through a smart assistant.

6. Plant Watering Reminder

Problem: Notify you when a plant needs water.
Hardware: NodeMCU ESP8266, capacitive soil moisture sensor.
Tech stack: Arduino IDE, Telegram bot or IFTTT.
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Main modules: Moisture reading, calibration, notification.
Steps: Calibrate dry and wet values, send a message when soil is dry.

Show in the viva: Why capacitive sensors last longer than resistive ones.
Extensions: Add a pump for auto watering.

7. RFID Door Lock
Problem: Unlock a door with an authorised RFID card.
Hardware: Arduino Uno, RC522 RFID reader, servo or solenoid lock, buzzer.

Tech stack: Arduino IDE.
Main modules: Card reading, allowed-list check, lock control, access log.

Steps: Read card IDs, compare with a list, open the lock, beep for denied cards.
Show in the viva: How RFID cards store an ID.
Extensions: Log entries to a Google Sheet.

8. Room Occupancy Counter
Problem: Count people entering and leaving a room.

Hardware: Arduino Uno or ESP32, two IR or ultrasonic sensors, LCD display.
Tech stack: Arduino IDE.
Main modules: Direction detection, counter, display, light control.

Steps: Use the order of sensor triggers to detect direction, update the count, switch lights off at
zero.

Show in the viva: How direction is detected.
Extensions: Show the count online.

Stretch mini projects (3 to 4 weeks)

9. Bluetooth Controlled Robot Car

Problem: Drive a small car from a phone app.
Hardware: Arduino Uno, HC-05 Bluetooth module, L298N motor driver, two DC motors, chassis.
Tech stack: Arduino IDE, a Bluetooth controller app.

Main modules: Bluetooth commands, motor control, speed control.
Steps: Pair the phone, map commands to motor directions, add speed control with PWM.

Show in the viva: How PWM controls speed.
Extensions: Add obstacle avoidance.

10. Fire and Temperature Alert System

Problem: Alert on high temperature or flame.
Hardware: ESP32, flame sensor, DS18B20, buzzer.

Tech stack: Arduino IDE, Blynk notifications.
Main modules: Sensor fusion rule, alarm, phone alert.
Steps: Combine flame and temperature readings, trigger alarm and phone alert.

Show in the viva: Why two sensors reduce false alarms.
Extensions: Add a relay to cut power.
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11. MQTT Sensor Dashboard
Problem: Build your own dashboard instead of a ready platform.

Hardware: ESP32 with any two sensors; a laptop.
Tech stack: Mosquitto broker, Node-RED dashboard.

Main modules: Publishing topics, subscribing, gauges, charts.
Steps: Install Mosquitto, publish sensor topics from the ESP32, build a Node-RED dashboard.
Show in the viva: Topics, publish and subscribe in simple words.

Extensions: Store data in a database.

12. Smart Attendance with Fingerprint

Problem: Mark attendance with a fingerprint scan.
Hardware: Arduino Uno or ESP32, R307 fingerprint sensor, LCD.
Tech stack: Arduino IDE, Google Sheets through a web app script.

Main modules: Enrolment, matching, time stamp, upload.
Steps: Enrol fingerprints, match on scan, send name and time to a sheet.

Show in the viva: Where fingerprint templates are stored.
Extensions: Add a daily report email.

Mini project report structure

A mini project report is usually 10 to 20 pages. Keep it short and clear:

1. Title page and certificate in your department's format.
2. Introduction: the problem in one paragraph and your objectives as a list.
3. Tools used: board, sensors and modules (with quantities), Arduino IDE version and any

dashboard platform.
4. Design: one block diagram or flowchart, plus the circuit diagram.

5. Implementation: what each module does, with 3 to 6 screenshots.
6. Results: photos of the working setup and sample readings.
7. Conclusion and future scope, then references.

Ask your guide for the exact format before you start writing.

Common mistakes to avoid

Wiring everything at once and not knowing which part failed.
Powering motors and servos from the board's 5V pin.

Forgetting common ground between modules.
No circuit diagram in the report.
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Frequently asked questions

What is a good IoT mini project for beginners?
An automatic street light, gas leak alarm or weather station. Each needs one board and one or two
sensors.

Arduino or ESP8266 for a mini project?

Arduino Uno is easier for learning sensors. Use ESP8266 or ESP32 when you need Wi-Fi.

Do I need to know coding for IoT projects?
Basic C or C++ for Arduino is enough. Examples in the Arduino IDE help you start.

How much does an IoT mini project cost?
It depends on parts and shop, but most ideas here use low-cost common modules. Reuse parts
from your college lab where possible.

Does this PDF include full source code?

No. It gives the problem, data, stack, modules and steps for each project. You write the code
yourself, which is what examiners test in the viva.

Is this PDF free?

Yes. Fill in the short form on this page and the PDF downloads right away.

Sources and further reading

Arduino documentation
Espressif ESP32 documentation

Raspberry Pi documentation
MQTT specification and resources

Blynk documentation

About this PDF

Prepared by the Uncodemy training team as practice project ideas. Datasets and tools named are public; check
each dataset's licence before use. We update it every January. Corrections: info@uncodemy.com.

More free resources and courses: uncodemy.com | info@uncodemy.com | +91 98183 66550
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https://docs.arduino.cc/
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/
https://www.raspberrypi.com/documentation/
https://mqtt.org/
https://docs.blynk.io/

