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The device effectively 
converts voltage and current 
readings into accurate 
irradiance values using 
averaging and filtering. Its 
real-time OLED and web 
display ensure clear 
visualization, while EEPROM 
storage maintains settings 
across reboots. Testing shows 
reliable, stable performance in 
changing light conditions—
demonstrating it as a viable 
low-cost alternative to 
commercial meters.

✓ Stable real-time data 
displayed on OLED

✓ Wireless access to live 
sensor data

✓ User-adjustable calibration, 
efficiency, and solar cell area

✓ Effective filtering using EMA

This project presents a low-
cost, microcontroller-based 
light irradiance meter using a 
small solar cell and INA219 
current sensor. The system 
calculates real-time irradiance 
and displays the results on 
both an OLED screen and a 
Wi-Fi-hosted web dashboard. 
Designed for affordability and 
accuracy, this meter has 
applications in renewable 
energy studies, solar power 
assessment, and educational 
tools.

Problem:
❑ Accurate irradiance meters 

are expensive and 
inaccessible for small 
institutions and developing 
regions.

Objectives:
➢ Develop a portable, 

affordable irradiance 
meter.

➢ Use a solar cell and INA219 
sensor for data collection

➢ .Display live data on an 
OLED and web interface.

➢ Allow configuration of 
calibration, efficiency, and 
area via browser.

The ESP32 reads current and 
voltage from the solar cell 
using the INA219 sensor. 
These readings are filtered 
using exponential moving 
average (EMA) and used to 
calculate power and 
irradiance. The system also 
hosts a web server for real-
time data monitoring and 
parameter adjustment. Key 
parameters are stored in 
EEPROM for persistence.

🧪 Key Components:
▪ ESP32 microcontroller
▪ INA219 current sensor
▪ OLED display
▪ Solar cell
▪ Wi-Fi AP & Web Server
▪ EEPROM memory for 

configuration

This project successfully 
demonstrates a cost-effective 
and portable solution for 
measuring solar irradiance 
using easily available 
components. With real-time 
display, web-based 
monitoring, and customizable 
calibration, it offers reliable 
performance for educational, 
research, and environmental 
applications—bridging the 
gap between affordability and 
functionality.

A low-cost, Wi-Fi-enabled solar irradiance meter using ESP32 and INA219 for real-time 
light monitoring and analysis.
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▪ Field testing of solar panels
▪ Science education 

(affordable classroom 
tool)Rural and remote 
weather stations

▪ DIY solar energy projects
▪ Calibration aid for 

photovoltaic research labs

✓ Add SD card logging
✓ WebSocket-based graph 

updates
✓ Integrate GPS for location-

based irradiance mapping
✓ Enclosure design for 

outdoor deployment
✓ Auto-calibration from 

known irradiance sources
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