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A good ECE final year project solves one clear problem, uses hardware you can actually
buy and test, and has a software or data part you can demonstrate. Strong choices for
2026 are loT monitoring systems, embedded control with sensors, wireless communication
links, signal processing on a microcontroller and edge Al on a small board. Pick one that
fits your team'’s skills, budget and the time left in your final year.

Key takeaways

* Choose a problem first, then the components. A working simple system scores better than an
unfinished complex one.

* Every project here lists components, modules, steps, viva points and a rough cost.

¢ All costs are approximate and vary by city and vendor. Check prices with your local electronics
market or online sellers before you plan.

* Keep a project diary, circuit diagram, code repository and test results from week one. Your
report and viva depend on them.

* Adata or Al layer (logging, dashboards, simple ML) makes a hardware project stronger and
also helps if you later move into software or data roles.

How to choose your ECE final year project

Ask four questions before you lock a topic:
1. Can we finish it in the time we have? Most colleges give one or two semesters. Plan for a
working prototype at least six weeks before the final review.

2. Can we buy the parts? Prefer common boards such as Arduino, ESP32, STM32 or Raspberry Pi,
and sensors that are easy to find.

3. Is there something to measure? Examiners like numbers: range, accuracy, response time,
power use or error rate.

4. Does it match our interest after college? Embedded and VLSI roles value hardware depth.
Software, data and Al roles value the code, dashboards and models you build around it.

Beginner-level final year projects

These suit teams new to embedded work. They still need a proper report and test results.

1. Smart energy meter with loT dashboard
* Problem: Households cannot see their power use in real time.

e Components: ESP32, current sensor (ACS712 orCT clomp), voltage sensing module, OLED
display, cloud dashboard (ThingSpeak or Blynk).
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Modules: sensing, power calculation, Wi-Fi upload, dashboard and alerts.

Steps: calibrate the sensor with a known load, compute real power, send readings every few
seconds, build daily usage charts.

Viva points: RMS calculation, sampling rate, sensor isolation and safety, calibration error.

Approximate cost: Rs 1,500 to 3,000 (varies by city and vendor).

. RFID-based attendance system with database
Problem: Manual attendance is slow and easy to fake.

Components: RC522 RFID reader, Arduino or ESP32, RTC module, buzzer, LCD, simple web
database.

Modules: card read, time stamp, local storage, upload and report page.

Steps: register cards, store logs, push to a sheet or database, show a daily report.
Viva points: RFID frequency and range, SPl communication, duplicate scan handling.
Approximate cost: Rs 1,200 to 2,500 (varies by city and vendor).

. Automatic street light control with fault detection

Problem: Street lights stay on in daylight and faults go unnoticed.

Components: LDR, IR or PIR sensor, relay or MOSFET driver, LED lamps, microcontroller, GSM or
Wi-Fi module.

Modules: light sensing, motion-based dimming, fault check, SMS or app alert.
Viva points: PWM dimming, threshold selection, energy saved versus a fixed timer.

Approximate cost: Rs 1,500 to 3,500 (varies by city and vendor).

4. Gas leakage detection and alert system

Problem: LPG leaks in homes and kitchens can cause fires.

Components: MQ-2 or MQ-6 sensor, Arduino, buzzer, exhaust fan relay, GSM module.
Modules: sensing, threshold alarm, automatic fan switch, SMS alert.

Viva points: sensor warm-up and calibration, false alarm handling, response time.
Approximate cost: Rs 1,200 to 2,800 (varies by city and vendor).

Intermediate-level final year projects

5

. Vehicle tracking and accident alert

Components: GPS module (NEO-6M), GSM or 4G module, accelerometer (MPUB050),
microcontroller.
Modules: location fetch, crash detection by sudden acceleration change, alert with map link.

Steps: test GPS lock outdoors, set crash thresholds with safe drop tests, send SMS with
coordinates.

Viva points: NMEA sentences, GPS accuracy, false trigger control.
Approximate cost: Rs 2,500 to 5,000 (varies by city and vendor).

. Smart agriculture monitoring with LoRa
Components: soil moisture, DHT22, LoRa modules (SX1278), ESP32 gateway, pump relay.
Modules: field node, long-range link, gateway, dashboard, auto irrigation.
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* Viva points: LoRa spreading factor and range trade-off, power saving with deep sleep.
» Approximate cost: Rs 3,500 to 7,000 (varies by city and vendor).

7. Patient health monitoring system

e Components: pulse oximeter sensor (MAX30102), temperature sensor, ESP32, cloud dashboard.
¢ Modules: signal capture, filtering, heart rate and SpO2 estimate, alert to caregiver.

* Viva points: PPG signal, moving average filter, why this is not a certified medical device.

* Approximate cost: Rs 1,800 to 4,000 (varies by city and vendor).

8. Digital FIR filter on a microcontroller

* Software: MATLAB or Python (SciPy) for design, C on STM32 or Arduino for running.

¢ Modules: filter design, coefficient quantisation, real-time sampling, output on DAC or serial plot.
* Viva points: sampling theorem, window method, fixed-point error, frequency response.

* Approximate cost: Rs 1,000 to 3,000 (varies by city and vendor).

9. Wireless home automation with voice control

e Components: ESP32, relay board, app or voice assistant integration, current sensing.
e Modules: device control, schedules, status feedback, manual override.

* Viva points: MQTT versus HTTP, relay isolation, security of the device login.

* Approximate cost: Rs 2,000 to 4,500 (varies by city and vendor).

Advanced-level final year projects

10. Edge Al face mask or helmet detection

e Components: Raspberry Pi 4 or ESP32-CAM, camera, buzzer or gate relay.
» Software: Python, OpenCV, a small pretrained model (TensorFlow Lite).

¢ Modules: image capture, model inference, decision and alert, logging.

* Viva points: training data, accuracy versus speed, model quantisation.

» Approximate cost: Rs 5,000 to 9,000 (varies by city and vendor).

11. FPGA-based image processing block

* Tools: Verilog or VHDL, Xilinx Vivado or Intel Quartus, an entry-level FPGA board.

* Modules: image input from memory, edge detection or filtering, output check against software
results.

* Viva points: pipelining, resource use, timing reports, why FPGA beats a CPU here.

* Approximate cost: Rs 6,000 to 15,000 if your lab has no board (varies by city and vendor).

12. Software-defined radio FM receiver and spectrum viewer

e Components: RTL-SDR dongle, antenna, GNU Radio or Python.

¢ Modules: tuning, demodulation, spectrum plot, recording.

* Viva points: IQ sampling, FM demodulation, aliasing, antenna length.
» Approximate cost: Rs 2,500 to 4,500 (varies by city and vendor).

13. Low-power wearable fall detector
e Components: MPUG050, nRF52 or ESP32 with BLE, small Li-ion cell with charger.
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¢ Modules: motion capture, threshold or ML classifier, BLE alert to phone, battery profiling.
* Viva points: sensor fusion, sampling rate versus battery life, false positive rate.

* Approximate cost: Rs 2,500 to 5,500 (varies by city and vendor).

14. Smart parking with occupancy analytics

e Components: ultrasonic or IR sensors per slot, ESP32 nodes, web dashboard.

* Modules: slot sensing, central server, live map, usage analytics by hour.

* Viva points: sensor placement, network design, what the data shows about peak hours.
» Approximate cost: Rs 3,000 to 6,000 for a 4 to 6 slot model (varies by city and vendor).

15. Predictive maintenance using vibration data

e Components: accelerometer, small motor or fan rig, ESP32, Python on a laptop.

* Modules: vibration capture, FFT features, anomaly model, dashboard.

* Viva points: FFT, feature choice, training on normal data, how you tested with fault simulation.

* Approximate cost: Rs 2,000 to 4,500 (varies by city and vendor).

Project report structure

Most universities expect a report in this order. Follow your own department's format if it differs.

1. Title page, certificate, declaration and acknowledgement
. Abstract (150 to 250 words)
. Introduction: problem, objectives and scope

. Literature survey: 8 to 15 papers or standard references, with what each one did

2
3
4
5. System design: block diagram, circuit diagram, flowchart
6. Hardware and software details: components, why each was chosen
7. Implementation and testing: photos, test cases, readings, graphs

8. Results and discussion: what worked, accuracy, limits

9. Conclusion and future scope

10. References in one style (IEEE style is common for ECE)

The free project report title page generator can help you set up the first page.

Common mistakes to avoid

* Buying a ready-made kit and presenting it as your own. Examiners spot it in the viva within
minutes.

* Notestdata. Record readings in a table and plot them. "It works" is not a result.

* Ignoring power supply design. Many demos fail because of a weak adapter or loose
breadboard wiring. Move to a soldered board or PCB before the final review.

* Late documentation. Write the report section by section as you build.
* Copying a literature survey. Read the papers you cite and say how your work differs.

uncodemy.com Page 4 of 5


https://uncodemy.com/tool/project-report-title-page-generator

From ECE project to career

Your final year project can support both core and software careers. For core roles, highlight circuit
design, firmware and testing. For software, data or Al roles, highlight the dashboard, the data
pipeline and any model you trained. Many ECE students add a Python and data skill set after
B.Tech. See the best courses after B.Tech PDF for a comparison of options.

Frequently asked questions

Which is the best final year project for ECE students?

There is no single best project. IoT monitoring, embedded control, wireless communication and
edge Al projects all work well if you can build, test and explain them. Pick one that fits your skills,
budget and time.

How much does an ECE final year project cost?

Most projects in this guide fall between about Rs 1,000 and Rs 15,000. These are approximate
figures and vary by city and vendor, so check local prices before you finalise.

Can | do a software-only project in ECE?

Many colleges allow it, but check with your guide first. A project that mixes hardware with software,
such as an loT device with a dashboard, is usually a safer choice for an ECE department.

How many papers should my literature survey include?

A common range is 8 to 15 relevant papers or standard references. Follow your department's rule if
it sets a number.

What do examiners ask in an ECE project viva?

Expect questions on your block diagram, why you chose each component, how the main circuit or
algorithm works, your test results and what you would improve next.

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

* GNU Radio wiki

¢ TensorFlow Lite for microcontrollers

About this PDF

Prepared by the Uncodemy trainer team as a practical project guide. Component lists and costs are approximate
and change often. Corrections: inffo@uncodemy.com.

More free resources and courses: uncodemy.com | inffo@uncodemy.com | +91 98183 66550
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