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Abstract: The Internet of Things (IoT) is a transformative technology that connects physical devices, sensors, and
software to exchange data over the internet. It enables automation, realtime monitoring, and intelligent decision-
making across various industries, including healthcare, transportation, agriculture, and smart homes. IoT enhances
efficiency, reduces operational costs, and improves user experiences by enabling seamless communication between
devices. Key components include sensors, cloud computing, artificial intelligence, and wireless networks. Despite its
benefits, IoT poses challenges related to security, data privacy, and scalability. As technology advances, IoT continues
to evolve, shaping the future of smart cities, industries, and daily life. The project is making of a "IOT based smart
umbrella" with humidity sensors which will notify you the temperature & the umbrella being solar panel embedded by
which u can charge your phone on the go and with GPS module being Attached the current location of the umbrella
can be tracked anytime needed using IOT technology the gps tracker can result as a life saver in emergency situation,
The loT-based Smart Umbrella Arduino project is a novel and innovative solution that combines the Internet of Things
(10T) technology with an umbrella to enhance its functionality and provide various smart features. The project utilizes
Arduino, a popular opensource electronics platform, to create a connected umbrella that can interact with its
environment, gather data, and perform automated actions.

Keywords: Internet of Things (IoT), Smart Umbrella, Arduino, Humidity Sensor, Temperature Monitoring, Solar-
Powered Charging, GPS Tracking, Real-Time Location Tracking, Embedded Systems, Wireless Communication,
Environmental Monitoring, Renewable Energy, Mobile Charging, Smart Devices, Automation, Cloud Connectivity,
Emergency Assistance, Sustainable Technology, Sensor Networks, Internet-Connected Systems.

L. INTRODUCTION

1.1 Overview: The IoT-Based Smart Umbrella is an innovative project integrating smart technologies to enhance user
convenience and functionality.

This project aims to create a umbrella system using (Iot) with the help using sensors like humidity sensor for live
temperature and humidity tracking and also GPS sensor to track the live location and also use of solar pannels which
can be used for charging of the device. Weather can be unpredictable, shifting from sunshine to storms in the blink of
an eye. While traditional weather apps offer forecasts, they often miss the mark when it comes to real-time, location-
specific alerts—leaving people unprepared when the weather turns suddenly. That’s why there’s a growing need for
smarter, faster solutions that not only inform but also respond on the spot. Introducing the Smart Umbrella powered by
IoT—a fresh take on a familiar item, upgraded with modern technology to make your life easier and safer. This isn’t
just about staying dry; it’s about being prepared. With built-in sensors that detect rain, temperature changes, and UV
exposure, the umbrella reacts instantly to the environment. Whether it’s a surprise drizzle, intense heat, or harsh sun, it
adjusts automatically to keep you protected—no effort needed on your part. A highlight of this device is its ability to
connect seamlessly with a mobile app, adding convenience and ease of use. Through the app, you’ll receive live
weather updates and personalized alerts based on your exact location. It pulls in data from trusted weather sources and
combines that with your GPS to make sure you're always one step ahead of the weather. This proactive approach isn’t
just convenient—it can also help prevent health issues related to extreme weather, like sunburns or heat exhaustion.
It’s designed with real people in mind: commuters, outdoor workers, parents on the go, or anyone who just wants a
little peace of mind before heading outside. The Smart Umbrella is more than a gadget—it’s a practical upgrade to
something you already use, made smarter with IoT technology. This write-up dives into how it works, why it matters,
and how it brings together automation, real-time data, and thoughtful design to make everyday life a little simpler and
safer.
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1.2 Objectives: Internet of things (IOT) is technology that provides connectivity between physical devices and the
software which provides a medium to exchange data over internet, some key objectives of the Internet of Things (IoT)
are : Seamless Connectivity, Automation and Control, Data Collection and Analysis, Improved Efficiency, Enhanced
User Experience, Security and Privacy.

The IoT Arduino-Based Smart Umbrella System is designed to integrate traditional umbrella functionality with smart
technologies to enhance user convenience, safety, and weather preparedness. The main goal is to build an umbrella
that can intelligently respond to environmental conditions, provide weather alerts, and prevent users from forgetting or
misplacing their umbrella.

In many urban and fast-paced environments, people often forget to carry an umbrella or are caught unprepared by
unexpected rain. This smart umbrella system leverages Arduino microcontrollers, IoT modules, and various sensors to
monitor weather conditions, send alerts, and optionally automate umbrella mechanisms. This project demonstrates
how everyday objects can be enhanced using the Internet of Things (IoT) to create more responsive and helpful tools
for daily life.

The project is done with the help of Arduino microcontroller (Mega) where it is connected to the other sensors using
jumper wires.

Key features :

e An IOT based smart umbrella system

e Able to detect temperature and humidity Able to track live location using GPS module Able to charge devices
on the go.

o  Weather Forecast Alerts :The system connects to an [oT platform (such as Blynk, ThingSpeak, or a custom
app) to receive real-time weather data from the internet. It alerts the user to carry the umbrella via a mobile
app notification if rain is expected based on GPS location and forecast data.

e Rain Detection : A rain sensor is installed on the umbrella to detect the presence of rain. When it starts to rain,
the system can send a notification to the user or activate a buzzer to alert them. In an advanced version, it can
automatically deploy the umbrella using a servo or motor.

o Temperature and Humidity Monitoring : Additional sensors like the DHT11 provide real-time readings of
temperature and humidity. This data can be logged and displayed on the mobile app or dashboard.

e Location Tracking : A GPS module can be added to track the umbrella’s location. If the umbrella is forgotten
in a public place, the system can send a location alert to the user's phone.

e Low Power Operation : The entire system is designed to be energy efficient. A small rechargeable battery can
power the sensors and modules. Optionally, a small solar panel can be integrated to recharge the battery,
making it ideal for outdoor use.

e User Interface : A smartphone application or web dashboard is used to display weather data, receive alerts,
and monitor the status of the umbrella. The interface is simple, intuitive, and accessible remotely.

II. LITERATURE SURVEY

2.1 Background History: The concept of integrating technology with everyday objects has evolved significantly over
the past few decades, driven by advances in microcontrollers, wireless communication, and sensor technologies. The
umbrella, though traditionally a simple rain protection device, has gradually become a subject of interest in smart
design and wearable technology research.

2.1.1 Early Innovations: The earliest umbrellas, dating back thousands of years, served only the basic purpose of
providing protection from sun and rain. Technological innovations in the 20th century brought improvements in
material strength and compact folding mechanisms, but very little change in terms of intelligent functionality.

2.1.2 Introduction of Smart Features: In the early 2000s, tech innovators started experimenting with embedding
electronics into clothing and accessories. The idea of a “smart umbrella” first emerged in the form of novelty gadgets
such as:
e Forecasting Umbrellas: Devices developed by companies like Ambient Devices included lights on the handle
to indicate the weather forecast.
e Bluetooth-Connected Umbrellas: Some prototypes were connected to mobile apps to alert users if they were
walking away from their umbrella.

While these were novel, they were often expensive, lacked real-time sensing, and did not offer extensive features such
as rain detection or cloud-based weather integration.
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2.1.3 Rise of IoT and Arduino: The arrival of open-source platforms like Arduino (launched in 2005) revolutionized
how hobbyists and students could prototype electronic systems. With its simple interface and community support,
Arduino enabled rapid development of smart systems using sensors, actuators, and communication modules.
Simultaneously, the emergence of IoT platforms allowed devices to communicate over the internet, collect real-time
data, and provide user interaction through cloud dashboards or mobile apps.

2.1.4 Recent Developments: Over the last decade, smart wearable projects have expanded to include smart jackets,
shoes, and even umbrellas. Academic projects and open-source prototypes now often use:

e Rain sensors to detect precipitation.

e DHTII sensors to monitor environmental temperature and humidity.

e  Wi-Fi modules (like ESP8266) for cloud communication.

e  GPS modules for object tracking.

2.1.5 Current Relevance: Despite the availability of smart umbrella concepts, few have managed to integrate multiple
features (rain detection, forecast alerts, tracking, and automation) in a single, affordable, and open-source design. This
opens the door for educational projects like this one to demonstrate the practical use of embedded systems and IoT in
solving everyday problems.

2.1.6 Evaluation of the Project:The evaluation of the IoT Arduino-Based Smart Umbrella System is done by
comparing it with existing or traditional umbrella systems and similar smart umbrella prototypes. This comparison
helps to identify the unique advantages, limitations, and the scope of innovation introduced by the proposed system.
Key evaluation parameters include cost-effectiveness, portability, features offered, ease of use, and technical
complexity.

from the evaluation table, it is evident that the proposed IoT Arduino-based system offers a cost-effective and flexible
alternative to commercial smart umbrellas. It provides essential features such as real-time weather updates, rain
detection, and the potential for automation, all while maintaining low production costs. Furthermore, as an open-
source and modular system, it is highly suitable for educational and prototyping purposes, making it ideal for students
and hobbyists.

The following table presents a comparative analysis of the Proposed System versus Traditional Umbrellas and
Commercial Smart Umbrellas:

Table 1: Comparative Evaluation of Smart Umbrella Systems

Criteria Traditional Commercial Proposed IoT Arduino-Based
Umbrella Smart Umbrella System
Weather Forecast Alerts No Yes (limited apps) | Yes (via IoT app integration)
Rain Detection No Some models Yes (real-time sensor feedback)
’]l;eartr;perature/Hum1d1ty No Rare Yes (via DHT11/DHT22 sensor)
Location Tracking No Yes (with mobile Optional (GPS or Bluetooth
apps) module)
Automation No Some expensive Possible with servo/motor
(Open/Close) models integration
Power Source Not needed Battery-powered Battery/Solar-powered
User Alerts/Notifications | No App-dependent Yes (customizable notifications)
Cost Low High Low to Medium (cost-efficient)
Customization Not applicable Limited I;;fi‘dg"pen's"“me’ Arduino-
Educational Value None Minimal High .(good for leaning IoT &
Arduino)
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Table 2 : Literature Survey

Title / Project Author(s) / Technology Used Features Limitations
Name Source
Forecasting Ambient Wireless data feed, Weather forecast display No real-time
Umbrella Devices LED light via LED light sensing, no mobile
(2008) indicators integration
ToT-Based 1JERT Arduino UNO, Rain detection, No GPS tracking or
Smart Umbrella Journal Rain Sensor, temperature/humidity automatic control
for Weather (2021) DHT11, Blynk monitoring, notification
Notification App via app
Weather International Raspberry Pi, [oT Sends temperature, Bulky setup, not
Monitoring Conference Sensors, Wi-Fi humidity, and rainfall suitable for
Station Using (2020) data to cloud dashboard portable umbrella
IoT use
Smart Rain Student Arduino Nano, SMS alert when rain is No app support, no
Alert Umbrella Project Rain Sensor, GSM detected forecast or location
(Instructables | Module tracking
)
Smart Umbrella | Research GPS, GSM, Location alerts when No weather
with Tracking Paper (2022) Arduino, Vibration | umbrella is left behind, forecasting, limited
and Anti-lost Motor anti-lost function sensing features
Feature
IoT Smart Cane IEEE Arduino, Alerts, obstacle Focused on
for the Blind Explore Ultrasonic Sensors, | detection, location mobility aids, but
(related IoT (2019) GSM, GPS tracking demonstrates smart
wearable IoT integration in
project) accessories
Al-Based Smart Springer Al algorithms, Predicts rain using Complex
Rain Detector Journal Arduino, Rain machine learning models | implementation,
System (2020) Sensors not suitable for
real-time umbrella
deployment
Proposed This Project Arduino, DHT11, Forecast alerts, rain Prototype level,
System: IoT (2025) Rain Sensor, GPS, detection, IoT app motor control and
Arduino-Based ESP8266, control, tracking, solar charging
Smart Umbrella Blynk/ThingSpeak optional automation optional
System

2.5 Proposed System: The proposed system is a smart, [oT-enabled umbrella designed to improve user awareness and
convenience during unpredictable weather conditions. It aims to overcome the limitations of traditional umbrellas and
existing smart systems by integrating real-time environmental sensing, internet-based weather forecasting, mobile
alerts, and optional tracking and automation features using affordable and open-source technologies.

This smart umbrella system is built around the Arduino microcontroller and various sensors/modules that collect data
and communicate with users through a cloud platform or a mobile application. It is designed to be cost-effective,
compact, portable, and customizable, making it ideal for both practical use and educational demonstrations.

Key Features of the Proposed System
1. Real-Time Weather Monitoring

e Integration of DHT11 sensors for measuring temperature and humidity.

e Rain sensor to detect actual rainfall in real time and trigger alerts immediately.

2. IoT Connectivity

o Utilizes ESP8266 (NodeMCU) or similar Wi-Fi module to connect to the internet.
e Sends data to platforms like Blynk, ThingSpeak, or a custom mobile app for remote monitoring.

3. Mobile Notifications

e  When rain is detected or forecasted, the system sends push notifications to the user’s mobile phone.
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e Daily weather alerts to remind the user to carry the umbrella when rain is predicted.
4. Optional GPS Tracking

e A GPS module can be included to track the umbrella’s location.

e  Useful if the umbrella is misplaced or forgotten in a public place.
5. Optional Automation

e Future enhancement includes motor-based automation to open or close the umbrella upon rain detection.

e Integration with smart assistants or voice control is possible for advanced versions.
6. Power Efficiency

e Powered by a rechargeable battery, with an optional solar charging panel for energy sustainability.
7. User Interface

e Data visualization and control are available via smartphone apps (e.g., Blynk) or a web dashboard.
e Simple Ul to view sensor data, status alerts, and system settings.

Advantages Over Existing Systems
e Low cost and based on open-source components.
e Combines multiple smart features in a single system.
e Customizable and educational, ideal for students and IoT enthusiasts.
e Portable and optimized for real-world use.

III. SYSTEM DESIGN

Main Power

PoE Injector
CatSe Patch Lead

PoE Network Hat

UsSB Power Header

Wifi Dongle Motherboard

Endpoint
Cellular Dongle Peripheral

Expansion
Header

Ambient Sensor
Hat

Fig 1 System Architecture

1. Sensor Module

e Rain Sensor: Detects rainfall on the umbrella surface and sends signals to the microcontroller.
e Temperature and Humidity Sensor (DHT11): Measures ambient temperature and humidity levels.
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e (Optional) GPS Module: Tracks the umbrella’s geographical location for anti-loss functionality.
2. Microcontroller Unit
e The Arduino Uno or NodeMCU (ESP8266) acts as the central processing unit.
e It collects data from the sensor module, processes it, and manages communication with the cloud and user
interface.
e NodeMCU is preferred for built-in Wi-Fi capabilities.
3. Communication Module
e Uses Wi-Fi (ESP8266) to connect the system to the internet.
e Sends sensor data and status updates to cloud platforms like Blynk or ThingSpeak.
e Receives weather forecast data via API calls to supplement real-time sensor data.
4. Cloud Platform & Mobile Interface
e Data from the umbrella is sent to an [oT cloud platform for storage and visualization.
e  The user accesses this data through a mobile application or web dashboard.
e The system sends real-time alerts and notifications about rain or adverse weather conditions.
e  The app may also display umbrella location if GPS is integrated.
5. Power Supply Module
e A rechargeable battery powers the entire system.
e  Optional solar panel integration supports charging to increase autonomy.
6. Optional Automation Module
e Includes servo or DC motor to automatically open or close the umbrella when rain is detected.
e Controlled by microcontroller based on sensor input.
7. Data Flow Overview:
e  Sensors detect environmental parameters (rain, temperature, humidity).
Data is processed by the microcontroller.
If rain is detected, the system sends an alert to the user’s mobile app.
Sensor data and alerts are uploaded to the cloud platform.
User monitors umbrella status and weather information via the mobile interface.

IV. KEY BENEFITS OF THE DESIGN

Sustainability: The inclusion of a solar panel reduces the need for external power sources, making the umbrella system
more environmentally friendly and self-sufficient.

Real-Time Data: The LCD screen provides an easy interface for users to check environmental conditions and GPS
coordinates without the need for external devices.

Compact and Modular: The use of a breadboard allows for easy testing and modification of the circuit, making it ideal
for prototyping and further development.

This circuit design provides the foundation for creating a smart umbrella system that is capable of responding to
changing weather conditions and tracking its location. By combining sensors with solar power, the system ensures
longevity and energy efficiency while offering enhanced functionality to the user.

Context and Overview of System Components: This project utilizes a set of compact, reliable, and low-cost electronic
components to design an embedded system capable of monitoring environmental conditions. The primary objective is
to measure and record temperature and humidity levels accurately, making the system suitable for applications such as
indoor climate monitoring, smart agriculture, and IoT-based environmental data logging. To achieve this, the project
integrates a microcontroller platform and a digital sensor known for its simplicity and effectiveness.

V. IMPLEMENTATION
5.1 Algorithm: The algorithm describes the step-by-step logic used by the Arduino/NodeMCU microcontroller to

monitor weather conditions and communicate with the user via an IoT platform. The system primarily reads sensor
data, processes it, and sends notifications or triggers automated actions.
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Algorithm Steps:

1. Start: Initialize microcontroller, sensors, Wi-Fi, and IoT platform connection.

2. Connect to Wi-Fi: Establish connection to the configured Wi-Fi network. If connection fails, retry or enter
low-power mode.

3. Read Sensor Data: Read values from rain sensor to detect rainfall. Read temperature and humidity data from
the DHT sensor.

Read GPS coordinates if the GPS module is connected.

4. Process Data: Check if rain sensor detects rainfall. Evaluate temperature and humidity values to analyze
weather conditions.

5. Send Data to Cloud: Transmit sensor data (rain status, temperature, humidity, GPS location) to the cloud
platform via Wi-Fi.

6. Receive Alerts / Commands: Listen for any commands from the cloud/mobile app (e.g., change thresholds,
trigger umbrella motor).

7. Trigger Actions:If rain detected, send alert notification to the user.Activate servo motor to open umbrella
automatically. Send location data if umbrella is lost.

8. Repeat: Wait for a predefined interval. Go back to Step 3 to continue monitoring.

9. End

VI. RESULTS AND DISCUSSION

6.1 Snapshots:
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CONCLUSION

This project successfully demonstrates the design and implementation of an IoT-based Smart Umbrella System using
Arduino, showcasing the practical integration of sensors, microcontrollers, and communication technologies to
enhance daily life. The system is capable of detecting environmental conditions such as rainfall and ambient light,
enabling automatic responses such as opening or closing the umbrella and sending timely alerts to the user.

By leveraging Arduino as the core microcontroller, the project achieves a balance between affordability, flexibility,
and ease of use, making it accessible for hobbyists and potential commercial applications. The incorporation of
various sensors allows the umbrella to interact intelligently with its surroundings, while IoT connectivity ensures real-
time data transmission and user notifications.

Throughout the development process, challenges such as sensor calibration, power management, and wireless
communication reliability were addressed, providing valuable insights into hardware-software integration in IoT
systems. The project demonstrates how everyday objects can be transformed into smart devices that improve user
convenience and safety.

In conclusion, the IoT-based Smart Umbrella System serves as a proof of concept for smart personal accessories, with
potential to expand into more sophisticated weather monitoring and user interaction features. Future work can focus
on integrating GPS tracking for anti-theft purposes, developing a dedicated mobile application for enhanced user
experience, and optimizing power consumption to extend battery life.
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This project contributes to the growing field of IoT by illustrating how simple sensors and microcontrollers can be
combined to create functional, user-centric smart devices that respond dynamically to environmental stimuli.
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