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Abstract: This mini report presents the design and implementation of a portable weather station utilizing the ESP32
microcontroller for real-time monitoring of environmental parameters, specifically temperature, humidity, and rainfall.
The system incorporates various sensors and an OLED display for data visualization, providing users with immediate
access to weather conditions. The low-power capabilities of the ESP32, combined with its Wi-Fi connectivity, enable
remote data access and logging, making this weather station an effective tool for both enthusiasts and professionals in
meteorology.

Keywords: OLED, data visualization, Wi-Fi connectivity, portable weather station
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Weather monitoring is crucial for various applications, including agriculture, disaster
management, and environmental studies. Traditional weather stations can be costly and complex;
hence, there is a growing interest in developing affordable and portable solutions. This study details
the creation of a compact weather station using the ESP32 microcontroller, which offers the
advantages of low cost, ease of use, and real-time data display.

The portable weather station comprises the following key components:

e ESP32 Microcontroller: Serves as the main processing unit, providing Wi-Fi and
Bluetooth capabilities.

e DHT22 Sensor: Measures temperature and humidity levels with high accuracy.

e YL-83 Rain Sensor: Detects rainfall presence and intensity.

e OLED Display (0.96 inches): Displays real-time readings of temperature, humidity,
and rain status.

e  Power Supply: A rechargeable lithium battery ensures portability.

The circuit design connects the sensors and the OLED display to the ESP32. The DHT22
sensor requires a digital pin for data communication, while the rain sensor uses an analog pin to
measure rainfall intensity. The OLED display communicates with the ESP32 via 12C protocol,
simplifying wiring and reducing pin usage. The software for the weather station was developed
using the Arduino IDE. The key steps include:

e Library Installation: Required libraries for the DHT22 sensor and OLED display were
installed.

e Sensor Initialization: The code initializes the sensors and OLED display during the
setup phase.

o Data Acquisition: In the loop function, the microcontroller reads data from the
DHT22 and rain sensor at regular intervals.

e Data Display: The acquired data is then displayed on the OLED screen, updating in
real time.

To enable remote monitoring, the ESP32 was programmed to transmit data via Wi-Fi to a web
server, allowing users to access real-time weather information from any internet-enabled device.
A simple web interface was created to visualize the data over time, facilitating better analysis of
environmental conditions.
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Fig 1- Components of a portable weather station to monitor temperature, humidity and raindrops in real time using the system's ESP32 microcontroller [1-3]
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The weather station successfully measured temperature within a range of -40°C to 80°C with
an accuracy of £0.5°C, and humidity levels from 0% to 100% with an accuracy of +2%. The YL-
83 rain sensor reliably detected rainfall, indicating wet or dry conditions based on its calibration.
The OLED display provided a clear visualization of the current temperature, humidity, and rainfall
status. The data was updated every 2 seconds, ensuring that users received timely information about
their environment. The web interface allowed users to monitor weather conditions remotely. Data
logging features enabled users to track historical weather patterns, facilitating long-term studies
and analyses. The portable weather station effectively demonstrates the capabilities of the ESP32
microcontroller in environmental monitoring applications. Its compact design and wireless
capabilities make it an ideal choice for outdoor enthusiasts and researchers. The integration of real-
time data display and remote access enhances usability, allowing users to make informed decisions
based on current weather conditions. While the system performed well in controlled environments,
variations in sensor accuracy under extreme weather conditions may require further calibration.
Additionally, the reliance on Wi-Fi limits the device's usability in remote areas without internet
access.

The portable weather station built with the ESP32 microcontroller effectively monitors
temperature, humidity, and rainfall in real time. Its user-friendly design, combined with OLED
display capabilities and remote data access, makes it a valuable tool for both personal and
professional use in meteorological applications. The project illustrates the potential for low-cost,
portable weather monitoring systems in enhancing our understanding of environmental conditions.
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