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ABSTRACT

One of the central research challenges in the Internet of Things and Ubiquitous Computing domains is how
users can be enabled to “program” their personal and industrial smart environments by combining services that
are provided by devices around them. We present a service composition system that enables the goal-driven
configuration of smart environments for end users by combining semantic metadata and reasoning with a visual
modeling tool. In contrast to process-driven approaches where service mashups are statically defined, we make
use of embedded semantic API descriptions to dynamically create mashups that fulfill the user’s goal. The main
advantage of our system is its high degree of flexibility, as service mashups can adapt to dynamic environments
and are fault-tolerant with respect to individual services becoming unavailable. To support users in expressing
their goals, we integrated a visual programming tool with our system that allows to model the desired state of a

smart environment graphically, thereby hiding the technicalities of the underlying semantics
Introduction

The Smart Configuration of Smart Environments is an [oT-based automation system designed to enhance safety,
energy efficiency, and remote monitoring in various environments like homes, industries, and public spaces.
This project integrates Node MCU ESP8266, along with sensors such as DHT11 (Temperature & Humidity
Sensor), LDR (Light Sensor), and a Gas Sensor to monitor environmental parameters. Based on real-time sensor
data, the system automatically controls appliances such as fans, lamps, and buzzers to respond to changes in the
environment. The system is also connected to the Blynk IoT platform, which enables remote monitoring and
control through a smartphone application. Users receive real-time alerts in case of gas leaks, high temperatures,

or low light conditions, ensuring a safer and more efficient environment.
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Figure.1 Block Diagram

LITERATURE SURVEY

1. IoT in Smart Environments:

Research has shown that IoT-based automation helps in real-time monitoring and remote control of various
environmental factors like temperature, humidity, and gas levels.Studies indicate that using WiFi-enabled

microcontrollers (such as ESP8266) allows for efficient data transmission and automation.
2. Sensor-Based Automation:

DHT11 sensors have been widely used for temperature and humidity monitoring, proving to be accurate and
cost-effective sensors are commonly implemented in automatic lighting systems to save energy.Gas sensors like

MQ series are essential in detecting harmful gases in industries and homes.
3. Integration of IoT with Cloud Platforms:

The adoption of IoT platforms like Blynk and Thing Speak enables users to remotely monitor and control

devices. Cloud-based automation allows for real-time alerts and predictive analysis for smart decision-making.
PROPOSED SYSTEM

With the rapid advancements in Internet of Things (IoT) and smart automation, the demand for intelligent
environments that can self-configure and adapt to real-time conditions is increasing. The Smart Configuration of
Smart Environment project aims to create an automated system that enhances convenience, efficiency, and
security by integrating multiple sensors and actuators. The system is designed to intelligently control home or
industrial appliances based on environmental parameters such as light intensity, temperature, humidity, and

motion detection.

Traditional systems require manual intervention to control electrical appliances, which can lead to energy
wastage and inefficiency. In contrast, our system dynamically adjusts appliances based on real-time sensor
inputs, reducing human effort and optimizing power consumption. By leveraging the capabilities of NodeMCU,
a microcontroller with built-in Wi-Fi connectivity, the system can also be extended for remote monitoring and

IoT-based control, making it a scalable and smart solution for modern applications.
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This project not only enhances automation but also contributes to energy conservation and security
enhancement. For example, the system ensures that lights are switched on only when necessary, fans are
activated only when the temperature exceeds a certain threshold, and motion is detected for security alerts.

These features make the smart environment intelligent, responsive, and efficient in its operations.

The Smart Configuration of Smart Environments project uses NodeMCU ESP8266 to monitor and automate
environmental conditions with sensors for temperature, humidity, gas, and light. It dynamically adapts to real-
time data, making it ideal for smart homes, industries, healthcare, and agriculture. Integrated with Blynk Cloud,
it allows remote monitoring and alerts for critical conditions. The system enhances efficiency, safety, and

automation using IoT technology.

<>
]

Initialize the system

Waiting for wifi
connection

No value
display on Led

rrrrrr
| over (0T

Read the data
from gas
sensor

Read the data
from LDR

Temperature value display on
LCD and buzzer will activated]

LOR value display on LCD and
s o

Gas leakage message on
LCD and fan an

Figure.2 Flow Chart
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Figure.3 Schematic Diagram

RESULTS

The DHT11 sensor accurately measured temperature and humidity levels. When the temperature exceeded
35°C, the system activated the buzzer and displayed a "High Temperature" alert on the LCD screen. The

temperature and humidity values were updated in the Blynk app in real-time.

Figure.4 System Initializing
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Figure.6 Gas Leakage Detection
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Figure.7 Uploading the data on Blynk

The LDR sensor detected ambient light intensity. When the LDR value was above 500, indicating low light
conditions, the lamp turned ON automatically. When the LDR value was below 500, indicating sufficient light,
the lamp turned OFF. The status of the lamp was displayed in the Blynk app and the LCD screen.

Figure.8 Activation of LDR
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Figure.9 Status of the parameter on Blynk

ADVANTAGES
e Remote Monitoring & Control — Users can monitor and adjust environmental conditions from
anywhere via loT.
o Energy Efficiency — Automates appliances based on real-time data, reducing energy consumption.

e Enhanced Safety — Detects hazardous conditions like gas leaks or high temperatures and sends instant

alerts.
e Scalability & Adaptability — Easily integrates additional sensors or features for various applications.

e  User-Friendly Interface — Blynk app provides an intuitive platform for real-time data visualization

and control.
APPLICATIONS

e Smart Homes — Automates lighting, climate control, and security for convenience and efficiency.

¢ Industrial Automation — Monitors factory environments for optimal working conditions and safety.
o Healthcare Facilities — Regulates air quality, temperature, and humidity for patient comfort.

e Agriculture — Controls irrigation and greenhouse conditions for better crop yield.

¢ Smart Cities — Manages street lighting and air quality for an eco-friendly urban environment.
CONCLUSION

Gas leakage is a critical safety concern in homes, industries, and workplaces. This project successfully
implements a real-time gas leakage detection system using an MQ-2 gas sensor, which continuously monitors
gas concentration levels. When the gas levels exceed the safety threshold, the system triggers an alert through a
buzzer, displays warnings on an LCD screen, and activates a fan to reduce gas concentration. By providing an

immediate response to gas leaks, this project enhances safety and prevents potential hazards.

The integration of a microcontroller (such as NodeMCU) ensures efficient data processing and response
execution. The system is cost-effective, easy to implement, and provides a reliable solution for detecting
hazardous gases like LPG, methane, and carbon monoxide. Furthermore, the use of an LCD display helps users
visually monitor the system's status, making it user-friendly and effective for household and industrial

applications.

One of the key strengths of this project is its adaptability. It can be integrated with IoT platforms, enabling
remote monitoring and real-time notifications through mobile applications. This feature allows users to receive
alerts even when they are not physically present, making the system more efficient. Additionally, it can be

modified to work with multiple sensors for detecting a variety of gases, making it a versatile safety solution.
FUTURE SCOPE

1. IoT and Cloud Integration: Enhancing the system with cloud storage and IoT connectivity will allow

remote monitoring and real-time alerts via mobile applications.
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2. Al-Based Prediction Models: Implementing machine learning algorithms can help analyze gas leakage

patterns and predict potential hazards before they occur.

3. Multiple Gas Detection: The system can be upgraded to detect various gases such as CO, CH4, and NO2,

making it more versatile for industrial and residential safety.

4. Automated Gas Shutoff System: Integrating an automatic gas valve shutoff mechanism can immediately

stop the gas supply when leakage is detected, preventing accidents.
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