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Abstract: Real-time remote sensing in IoT devices is an emerging field that holds immense potential for applications ranging from environmental monitoring to disaster management. With the increasing availability and affordability of sensors and IoT devices, real-time remote sensing has become a viable option for a wide range of industries and applications. In This paper, we present an overview of the current state of real-time remote sensing in IoT devices, including the challenges and opportunities associated with this technology. IoT devices equipped with sensors can be used to collect data on a variety of parameters, such as temperature, humidity, pressure altitude. This data can then be transmitted to a central location, such as a cloud-based platform (Blynk), where it can be analyzed and processed using various techniques. Overall, the goal of real-time remote sensing using IoT devices is to provide a cost-effective and efficient solution for collecting and analyzing environmental data, enabling more informed decision-making and better resource management.
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I.  INTRODUCTION

Real-time remote sensing using IoT devices is an emerging field of research that leverages the capabilities of IoT devices to collect and transmit environmental data from remote locations. The project aims to design and develop a real-time remote sensing system using the ESP32 and BMP280 sensors, which can be used in a variety of applications such as smart home, agriculture, environment, monitoring, and industrial monitoring. In this paper, we present a real-time remote sensing system using IoT devices, which combines the capabilities of the ESP32 and BMP280 sensors to collect and transmit environmental data. The ESP32 is a powerful SoC module that provides Wi-Fi and Bluetooth connectivity, a dual-core processor, and other peripherals. The BMP280 sensor, on the other hand, is a high-precision digital barometer that can measure temperature, pressure and altitude with great accuracy. Edge devices will be connected to a cloud-based platform, which will allow users to control and monitor their home appliances and devices remotely through a web dashboard and mobile application. The mobile application will provide a user-friendly interface that allows users to easily control and monitor their devices, set schedules and timers, and receive alerts and notifications.




II. MOTIVATION OF THE RESEARCH 

The motivation behind the research on real-time remote sensing in IoT devices and smart home automation using IoT devices is the growing need for more efficient and sustainable ways of managing our resources and environment. With the increasing global population and the need for more energy, food, and water, there is a pressing need to improve resource management, reduce waste, and increase efficiency. Real-time remote sensing in IoT devices can help us better monitor our environment, detect changes in weather patterns, air quality, and water quality, and predict natural disasters. By using IoT devices to collect and transmit environmental data in real-time, we can make more informed decisions and take action to mitigate the impact of environmental changes.

The motivation for this topic can be seen in the following ways: 

[bookmark: _y8sy57qnbgyp]A.Environmentalsustainability
Real-time remote sensing can help detect changes in weather patterns, air quality, and water quality, while smart home automation can optimize energy usage and reduce waste.
B. Commercial applications
Real-time remote sensing and smart home automation have potential for commercial applications in precision agriculture, industrial monitoring, and more. These technologies can lead to increased productivity, reduced costs, and improved sustainability.

C. technological advancement
With the increasing prevalence of IoT devices and the growth of cloud computing and data analytics, there is a growing opportunity to leverage these technologies to create more efficient and sustainable systems.

D. Convenience and security
Smart home automation can enhance the convenience and security of our homes by allowing us to remotely control and monitor home appliances and devices













III. RELATED WORK 

 
Real-time remote sensing: The paper aims to enable real-time monitoring and sensing of environmental parameters using IoT devices. The contributions revolve around utilizing the BMP280 sensor, ESP32 microcontroller, LDR, and the Blynk IoT platform to achieve this goal.
Data visualization and control: The authors contribute to the development of a system that not only collects sensor data but also provides a user-friendly interface for visualizing and controlling the sensed parameters remotely.
Blynk IoT platform: The paper discusses the use of the Blynk IoT platform, which provides a cloud-based infrastructure for connecting and controlling IoT devices. The authors leverage the platform's features to create a user interface for real-time data monitoring and remote control of the sensing devices.
Real-time data monitoring: The proposed system allows for real-time monitoring of environmental parameters, such as temperature, humidity (captured using the BMP280 sensor), and light intensity (captured using the LDR). This provides users with up-to-date information about the sensed parameters.
Remote control: The Blynk IoT platform enables users to remotely control the system and adjust parameters based on the collected data. For example, users can remotely turn on or off lights based on the light intensity sensed by the LDR.
The paper presents a system that combines the BMP280 sensor, ESP32 microcontroller, LDR, and the Blynk IoT platform to achieve real-time remote sensing and control. The methodologies focus on the hardware setup, software implementation, and integration with the Blynk IoT platform. The contributions include enabling real-time data monitoring, remote control, and data visualization for environmental parameters using IoT devices.


   IV. PROPOSED SYSTEM
 
The system includes the following components: 

A. ESP32
Esp32 is a low-cost, low-power system-on-a-chip microcontroller with integrated Wi-Fi and Bluetooth capabilities. It is designed for Internet of Things (IoT) applications, providing a platform for developers to create connected devices. ESP32 is based on a dual-core Xtensa LX6 processor with clock speeds up to 240 MHz It has a variety of interfaces, including SPI, I2C, UART, and CAN, and supports a wide range of peripherals, such as cameras, touchscreens, and sensors. Additionally, ESP32 features built-in security mechanisms, including secure boot and flash encryption.

B. BMP280
Bmp 280 sensor is based on micro-electromechanical systems (MEMS) technology and uses a piezoresistive pressure sensor and a temperature sensor to measure pressure and temperature, respectively. The sensor provides digital output over I2C and SPI 






interfaces, making it easy to integrate with microcontrollers and other devices. BMP280 is widely used in weather monitoring, altitude measurement, and indoor air quality monitoring applications. It can be used in conjunction with other sensors, such as humidity sensors, to provide a more complete environmental monitoring solution.


C. A Light Dependent Resistor (LDR)
Light Dependent Resistor (LDR), also known as a photoresistor or photocell, is a passive electronic component that exhibits a change in its resistance when exposed to light. It is made of a semiconductor material, typically cadmium sulfide (CdS) or lead sulfide (PbS), which has the property of changing its resistance in response to changes in incident light intensity. The resistance of the LDR decreases with increasing light intensity and increases with decreasing light intensity. LDRs are commonly used in light-sensing applications, such as in streetlights, photographic light meters, and automatic lighting systems.

D. 10 ohms resistor
A 10 ohms resistor is a passive electronic component that has a resistance of 10 ohms (Ω) when no current flows through it. The resistance of the resistor remains constant, regardless of the amount of light that falls on it. However, if the 10 ohms resistor is connected in series with an LDR (Light Dependent Resistor) in a circuit, the resistance of the LDR will change with the light intensity. This, in turn, will affect the overall resistance of the circuit, and hence the current flowing through it. Therefore, the 10 ohms resistor itself does not change its resistance with light intensity, but its voltage drop can change depending on the overall resistance of the circuit, which can be affected by an LDR.

E. 330 ohms resistor
A 330 ohms resistor is a passive electronic component that has a resistance of 330 ohms (Ω) when no current flows through it. The resistance of the resistor remains constant, regardless of the voltage or current applied to it. A 330 ohms resistor is a common value resistor used in electronic circuits to limit the current flow in a LED (Light Emitting Diode) or any other device that requires a limited amount of current. The color code for a 330 ohms resistor is typically orange-orange-brown-gold, or occasionally orange-orange-brown-silver. The first two bands represent the significant digits, the third band represents the multiplier, and the fourth band represents the tolerance.


F. An LED (Light Emitting Diode) bulb
An LED (Light Emitting Diode) bulb is a type of solid-state lighting device that uses a semiconductor material to produce light. LED bulbs are more energy-efficient than traditional bulbs and have a longer lifespan, making them a popular choice for lighting applications. They also do not contain any hazardous materials, such as mercury, and are more durable and resistant to shock and vibration. LED bulbs are available in a range of shapes, sizes, and color temperatures, and can be used in a variety of applications, including residential and commercial lighting, automotive lighting, and electronic displays.

G. Breadboard
A breadboard is a device used to build and test electronic circuits without the need for soldering. It consists of a plastic board with a grid of holes, each of which is connected to a metal strip or "bus" that runs along the length of the board. Use a breadboard, electronic components such as resistors, capacitors, and integrated circuits (ICs) are inserted into the holes in the board. The components are then connected to each other and to external power sources and test equipment using jumper wires, which are inserted into the holes and used to make connections between the components.

H. Jumper wires
Jumper wires are short wires with connectors at each end that are used to connect electronic components or circuits together. They are commonly used with breadboards, prototyping boards, and other electronic test equipment. Jumper wires come in various lengths, colors, and connector types, such as male-to-male, male-to-female, and female-to-female connectors.

 I. The Arduino Integrated Development Environment (IDE)
The Arduino Integrated Development Environment (IDE) is a software application that is used to program and upload code to Arduino microcontroller boards. The Arduino IDE includes a text editor for writing and editing code, a compiler that translates the code into machine language, and a bootloader that uploads the compiled code to the Arduino board via a USB or serial connection. The Arduino IDE provides a simple and user-friendly interface for programming Arduino boards, making it an essential tool for anyone interested in building and experimenting with electronics projects.


V. METHODOLOGY


Hardware setup: Connect the LDR to an analog input pin of the ESP32 WROOM-32 board. Place the LDR in a location where it can sense the ambient light levels effectively. Connect one end of the LDR to the 3.3V supply pin of the board and the other end to the ground pin through a 10-ohm resistor. Connect the junction between the LDR and the resistor to the analog input pin.

Software setup: Set up the ESP32 WROOM-32 board using the required development environment (such as Arduino IDE or Platform IO) and include the necessary libraries for working with analog inputs and digital outputs.

Read LDR values: In the code, read the analog value from the LDR using the analog input pin. The LDR value will vary based on the amount of light falling on it, with lower values indicating higher light intensity.

Map the LDR values: Map the raw LDR values to a desired range suitable for controlling the LED intensity. For example, if the LDR values range from 0 to 1023, you can map them to a range of 0 to 255 for controlling the LED brightness using pulse width modulation (PWM).

Control LED intensity: Use the mapped LDR values to set the brightness of the LED. The ESP32 WROOM-32 board has built-in PWM pins that can be used to control the intensity of an LED. Connect the LED to a PWM-enabled digital output pin of the board through a 330-ohm resistor to limit the current.

Update LED intensity: Continuously monitor the LDR values by repeatedly reading the analog input. Adjust the LED intensity by setting the PWM value based on the mapped LDR values. Higher LDR values will result in lower LED intensity, simulating dimming, while lower LDR values will increase the LED brightness.

By implementing this methodology, the ESP32 WROOM-32 microcontroller can effectively control the LED light intensity based on the LDR values, providing a dynamic and responsive lighting system
The connections are made as shown in Fig 1and Fig 2 
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Fig 2


















VI. CONCLUSION

In a wide range of applications, including environmental monitoring, precision agriculture, and disaster management, real-time remote sensing in IoT devices offers a number of advantages. Real-time data collection, processing, and analysis are made efficient and affordable by combining IoT devices with remote sensing technology. This enables fast decision-making and prompt reactions to urgent circumstances. A potential and economical method for enhancing a home's comfort, safety, and energy efficiency is remote sensing automation using the ESP32. with powerful processing capabilities, built-in Wi-Fi and Bluetooth connectivity, and support for various sensors and actuators, the ESP32 can be programmed to automate a wide range of tasks such as controlling lights, temperature, humidity, and security systems. Moreover, the ESP32 can be integrated with popular smart home platforms like Amazon Alexa and Google Home, making it easy to control your home using voice commands. Additionally, ESP32-based home automation systems can be monitored and controlled remotely via smartphone apps or web interfaces, providing convenience and peace of mind to homeowners. IoT devices such as smart thermostats, lighting systems, security cameras, and smart locks are just a few examples of how IoT is transforming the way we live. However, there are still some challenges that need to be addressed, such as data security and privacy, interoperability, and the development of more sophisticated algorithms for data processing and analysis.
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