ISSN: 2321-2152

\{é\ IJMECE

International Journol ef modern
—_ . efectronics and communication engineering

E-Mail
editor.ijmece@gmail.com
editor@ijmece.com

WWwWWw.ijmece.com



ISSN 2321-2152

WWWw.ijmece.com
Vol 13, Issue 1, 2025

ANDROID-BASED WEATHER MONITORING SYSTEM USING
BLUETOOTH

Mrs. I. JYOTHI PRIYANKA'!, MUSINADA SURYA TEJAZ, VISWANADHAPALLI JAYASANKAR BABU?,
RUTHALA APPALA NAIDU*, VANTIMI CHARISHMA SRI°

! Assistant Professor, Dept. Of ECE, PRAGATI ENGINEERING COLLEGE

Z4UG Students, Dept. Of ECE, PRAGATI ENGINEERING COLLEGE

ABSTRACT

The aim of this project is to design a system capable of monitoring weather parameters using an Android mobile
application. The primary objective is to develop a system that can measure and display environmental conditions
such as temperature, humidity, atmospheric pressure, and air quality in real time. The Android application will
communicate with the hardware via Bluetooth, allowing users to remotely access weather data. The final objective
is to design an intelligent weather monitoring system that provides accurate readings and displays them both on

an LCD and within the mobile application.

The components used in this system include a Bluetooth module (HC-05), DHT11 sensor for temperature and
humidity, BMP180 sensor for atmospheric pressure, MQ135 sensor for air quality, and an Arduino Uno
microcontroller. The system architecture and operation diagrams are provided to illustrate the design. This report

covers all necessary details for the project implementation, including hardware and software components.

The significance of this project extends to various fields, particularly agriculture, where real-time weather data
can aid farmers in making informed decisions. Individuals can also benefit from localized weather monitoring,

ensuring timely responses to environmental changes.

In many applications, accurate weather monitoring is essential, especially in agriculture, environmental research,
and urban planning. Traditional weather updates from government agencies or news outlets provide generalized
information, but this system offers precise, area-specific data. The project includes a Bluetooth module (HC-05)
connected to the Arduino via UART interface. The DHT11 sensor reads atmospheric temperature and humidity,
the BMP180 sensor measures atmospheric pressure through the 12C port, and the MQ135 sensor monitors CO2
levels and air pollution via the analog pin. This Android-based weather monitoring system offers an efficient and

user-friendly solution for real-time environmental data collection.
INTRODUCTION

In various industrial, agricultural, and household applications, monitoring environmental conditions efficiently is
essential for decision-making and resource management. Traditional methods of weather monitoring often involve
centralized systems or manual observations, which may not provide accurate, localized, or real-time data for

specific areas.

This project—"Android-Based Weather Monitoring System Using Bluetooth"—introduces a smart and wireless
solution for monitoring weather parameters remotely via an Android application. The system is designed using an
Arduino Uno microcontroller, which communicates with a Bluetooth (HC-05) module to transmit real-time

environmental data. The Arduino collects data from multiple sensors, including the DHT11 for temperature and
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humidity, BMP180/280 for atmospheric pressure, and MQI135 for CO2 levels or air quality, providing

comprehensive weather monitoring.

The integration of Bluetooth technology enables users to wirelessly receive weather updates on their smartphones,
enhancing convenience, accuracy, and real-time monitoring capabilities. Additionally, a 16x2 LCD display
provides local, real-time feedback on the measured weather parameters, offering immediate insights even without

the Android application.

This project utilizes Arduino IDE for programming and Proteus for schematic design, ensuring seamless
integration of hardware and software components. The proposed system can be applied in various scenarios, such
as agriculture for crop management, home automation for climate control, and industrial settings for

environmental monitoring, making it a versatile and practical solution for modern weather monitoring needs.
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Figure.1 Block Diagram

LITERATURE SURVEY

Studies highlight that Arduino-based weather monitoring systems with Bluetooth modules (HC-05) offer a cost-
effective, energy-efficient, and user-friendly solution. Unlike wired or GSM-based systems, Bluetooth-based
communication allows users to access real-time weather data wirelessly via Android applications, making it ideal

for areas with limited internet access.

Research also emphasizes the effectiveness of sensors like DHTI11 for temperature and humidity,
BMP180/BMP280 for barometric pressure, and MQ135 for air quality monitoring. These sensors, when integrated
with Arduino Uno, provide real-time, accurate environmental readings, making them suitable for both personal

and industrial applications.

Compared to Wi-Fi and GSM-based systems, Bluetooth technology is more energy-efficient and cost-effective

for short-range monitoring. While Wi-Fi systems require continuous internet connectivity and consume more
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power, GSM systems involve additional costs for data transmission. In contrast, Bluetooth-based systems provide
low power consumption, seamless real-time data transmission, and offline accessibility, making them a practical

choice for localized weather monitoring.
PROPOSED SYSTEM

The proposed methodology for developing the Android-Based Weather Monitoring System Using Bluetooth. The
methodology follows a structured and systematic approach to ensure the efficient design, implementation, and
reliable operation of the system. The development process is divided into several key stages: Requirement
Analysis, System Design, Implementation, Testing, and Deployment. Each phase plays a crucial role in ensuring

that the system functions optimally and meets the desired objectives.
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Figure.3 Flow Chart
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The Android-Based Weather Monitoring System Using Bluetooth is meticulously designed to create a seamless
and reliable environment for monitoring and transmitting real-time environmental data. At the heart of the system
lies the Arduino Uno microcontroller, serving as the core processing unit that orchestrates the collection,

processing, and transmission of environmental data.

The system integrates several critical environmental sensors:
e DHTI1I Sensor for measuring temperature and humidity
e BMPI180 Sensor for recording atmospheric pressure
e  MQI135 Sensor for detecting air quality (CO2 levels)

Each sensor collects specific environmental data, which is then processed by the Arduino Uno. The collected data
is simultaneously displayed on a 16x2 LCD screen for immediate, local monitoring, and transmitted via Bluetooth

to an Android application for remote monitoring..

RESULTS
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Figure.5 Bluetooth Updates
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In the event of a Bluetooth disconnection or sensor malfunction, the system is designed to provide feedback to the
user. If Bluetooth communication is lost, the LCD will display "Bluetooth Disconnected", prompting the user to
reconnect the device. Similarly, if any sensor fails to provide accurate readings, the LCD will display "Sensor

Error" messages, indicating which specific sensor is malfunctioning.
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Figure.7 Readings of Sensors in LCD Screen

The Android app consistently displayed accurate weather data, matching the readings shown on the LCD. This
redundancy in data display ensures that users can trust the system's reliability for real-time environmental

monitoring.
CONCLUSION

The successful implementation and simulation of the Android-Based Weather Monitoring System Using Bluetooth
mark a significant milestone in the realm of wireless environmental monitoring technology. Through meticulous
design, rigorous testing, and iterative refinement, the system has demonstrated robust functionality and reliability,
establishing a strong foundation for real-world applications. By seamlessly integrating key hardware components
such as the Arduino Uno microcontroller, Bluetooth module (HC-05), DHTI11 sensor (for temperature and
humidity), BMP180 sensor (for atmospheric pressure), MQ135 sensor (for air quality), and a 16x2 LCD display,
alongside sophisticated software for real-time data transmission and monitoring, the system offers a

comprehensive and effective solution for remote environmental monitoring.
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In conclusion, the Android-Based Weather Monitoring System emerges as a reliable, efficient, and user-centric
solution for monitoring weather conditions in diverse environments, from agricultural fields to urban smart homes.
Its successful implementation in simulation software like Proteus and real-world testing signifies its readiness for
deployment, where it can play a pivotal role in environmental data collection, decision-making support, and

automation processes.

FUTURE SCOPE

1. Integration with IoT and Cloud Platforms: -- Incorporating Wi-Fi modules (e.g., ESP§266/ESP32) to

allow data upload to cloud servers for remote access and long-term storage.

2. Advanced Sensor Integration: -- Adding sensors like UV radiation detectors, rain gauges, and wind

speed/direction sensors to broaden the scope of environmental data collection.

3. Mobile Application Development: -- Developing a dedicated Android application with enhanced

features for data visualization, alerts/notifications, and historical data tracking.

4. Energy-Efficient Design: -- Optimizing the system to run on renewable energy sources such as solar

panels for sustainable outdoor deployment.

5. Automation and Smart Control Integration: -- Integrating the system with smart home ecosystems

(like Google Home or Amazon Alexa) to automate HVAC systems based on environmental conditions.
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