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Abstract: Traditional anti-theft security systems often 

rely on easily circumvented methods such as motion 

sensors or wall-mounted devices, leaving 

vulnerabilities that can be exploited by savvy thieves. 

To address these limitations, we propose an innovative 

IoT-based anti-theft flooring system utilizing Node 

MCU technology. This system offers comprehensive 

monitoring of designated areas, detecting any 

movement within its coverage zone. Each secure 

flooring tile within the system is seamlessly integrated 

with IoT capabilities. Upon activation, the system 

begins monitoring the area, transmitting data over the 

internet to alert users of any intrusions. When an 

unauthorized individual steps onto the floor, sensors 

promptly detect the movement and relay the 

information to the central controller. The controller 

verifies the signal's validity and triggers the camera to 

capture images of the detected movement area. These 

images are then transmitted over the internet, allowing 

the owner to remotely assess the situation in real-time. 

By leveraging IoT technology, our anti-theft flooring 

system offers enhanced security measures, providing 

peace of mind for property owners. 

Keywords: IoT (Internet of Things), Anti-theft system, 

Flooring security, NodeMCU (ESP8266) ,IoT security 

, Real time monitoring. 

1. INTRODUCTION 

In today's interconnected world, the Internet of 

Things (IoT) emerges as a transformative ecosystem, 

where physical objects seamlessly connect and 

communicate through the internet. These "things" 

range from personal devices like heart monitors to 

complex systems like automobiles, all equipped with 

sensors and assigned IP addresses. They autonomously 

gather and transmit data, revolutionizing how we 

interact with our environment. 

 

In 1999, Ashton foresaw the potential of this 

technology in an article for the RFID Journal, 

envisioning a future where computers autonomously 

gather information, reducing waste and costs. This 

vision is now realized through IoT platforms, 

empowering devices to perceive and understand their 

surroundings without human intervention. 

Forest fires pose a grave threat to both human life 

and the natural world. Prompt reaction is critical for 

effective suppression, and traditional methods often 

rely on human detection. However, advancements in 

fire detection technology, such as photoelectric or 

ionization-based smoke detectors, offer promising 

avenues for early detection and intervention. 

Harnessing the power of IoT, we embark on a 

project to integrate cutting-edge fire detection systems 

with interconnected networks. By enabling devices to 

autonomously sense and respond to forest fire threats, 

we strive to mitigate the impact on both human 

communities and ecological environments. 

 

2. Proposed Methodology:  

      The proposed framework for the IoT-based anti-

theft flooring system involves several key steps to 

design, implement, and deploy a robust security 

solution. Firstly, the hardware components, including 

NodeMCU, Arduino, Piezoelectric Sensor, and Wi-Fi 

Camera, will be assembled and interfaced according to 

the project requirements. This entails connecting the 

piezoelectric sensor to detect footsteps or unauthorized 
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activity on the flooring and integrating the Wi-Fi 

camera for visual surveillance. 

Fig -1: Architecture Diagram 

Secondly, the software development phase will 

involve programming the Arduino and NodeMCU 

boards using the Arduino IDE.This includes writing 

code to read data from the piezoelectric sensor, capture 

images or video feed from the Wi-Fi camera, and 

establish communication with a central server or cloud 

platform for data storage and remote monitoring. 

Next, sensor data processing algorithms will be 

implemented to analyze the incoming data from the 

piezoelectric sensor and Wi-Fi camera, enabling the 

system to detect potential theft or intrusion events 

based on predefined criteria such as motion patterns or 

unusual activity. 

Sensor Data Processing Module: 

The Sensor Data Processing Module is integral to 

the functionality of the anti-theft flooring system as it 

involves the processing and analysis of data collected 

from the piezoelectric sensor and the Wi-Fi camera. 

This module consists of several key components, 

including data acquisition, preprocessing, feature 

extraction, and decision-making algorithms. 

Data Acquisition: This stage involves collecting 

raw data from the piezoelectric sensor and the Wi-Fi 

camera. The piezoelectric sensor detects vibrations 

caused by footsteps or any activity on the flooring, 

while the Wi-Fi camera captures images or video feed 

of the surrounding area. 

Preprocessing:  Raw sensor data often contains noise 

and irrelevant information. Preprocessing techniques 

such as filtering, noise reduction, and data 

normalization are applied to clean and prepare the data 

for further analysis 

Feature Extraction: Relevant features are 

extracted from the preprocessed sensor data to 

characterize different types of activities or events. For 

example, features such as frequency, amplitude, and 

duration of vibrations detected by the piezoelectric 

sensor can be extracted to distinguish between normal 

footsteps and potential theft attempts. 

Decision-Making Algorithms: Advanced 

algorithms, such as machine learning or rule-based 

systems, are employed to analyze the extracted features 

and make decisions regarding the presence of a threat 

or unauthorized activity. These algorithms are trained 

on labeled data to recognize patterns associated with 

theft or intrusion events. 

Remote Monitoring and Alerting Module 

   The Remote Monitoring and Alerting Module 

enables users to monitor the anti-theft flooring system 

remotely and receive timely alerts in case of suspicious 

activities or security breaches. This module comprises 

components for data transmission, user interface 

design, and alert generation. 

Data Transmission: Sensor data and system status 

updates are transmitted securely over a Wi-Fi network 

to a central server or cloud platform for remote 

monitoring. Secure communication protocols such as 

HTTPS or MQTT are used to ensure the confidentiality 

and integrity of the transmitted data. 

User Interface Design: A user-friendly interface, 

accessible via a web application or mobile app, is 

designed to allow users to view real-time sensor data, 

camera feeds, and system status information. The 

interface provides interactive features for configuring 

system settings, setting up alerts, and reviewing 

historical data. 

Alert Generation: The system is equipped with 

alerting mechanisms to notify users in real-time about 

any suspicious activities or security incidents. Alerts 
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can be delivered via email, SMS, or push notifications, 

providing users with timely information to take 

appropriate action, such as contacting authorities or 

triggering alarm systems. 

By implementing these two modules effectively, the 

IoT-based anti-theft flooring system can achieve 

accurate detection of potential threats and enable 

proactive response measures to enhance security and 

deter theft effectively. 

Preprocessing and Feature Extraction: 

   Processing and feature extraction are crucial 

stages in the IoT-based anti-theft flooring system, 

responsible for analyzing raw sensor data and 

extracting meaningful information to identify potential 

theft attempts accurately. 

In the processing stage, raw data collected from 

the piezoelectric sensor and Wi-Fi camera undergoes 

several steps to prepare it for analysis. This includes 

filtering to remove noise and irrelevant signals, 

normalization to the standardize data across different 

sensors.  

By preprocessing the data, the system ensures that 

only relevant information is considered for further 

analysis, enhancing the accuracy and reliability of the 

detection process. 

Feature extraction is the process of identifying and 

quantifying key characteristics or patterns within the 

preprocessed sensor data. For the piezoelectric sensor, 

features such as frequency, amplitude, duration, and 

intensity of vibrations are extracted to characterize 

different types of activities, including footsteps, 

dragging objects, or attempts to pry open doors or 

windows. Similarly, for the Wi-Fi camera, features 

such as motion intensity, direction, and object size may 

be extracted from video frames to detect suspicious 

movements or intrusions. 

Advanced signal processing techniques, such as 

Fourier transforms, wavelet analysis, or time-

frequency analysis, may be employed to extract 

relevant features from the sensor data efficiently. 

Additionally, machine learning algorithms, such as 

support vector machines (SVMs), neural networks, or 

decision trees, can be trained to automatically identify 

discriminative features and distinguish between normal 

and abnormal behavior patterns. 

The selection of appropriate features is critical to 

the success of the anti-theft flooring system, as it 

directly impacts the system's ability to accurately detect 

and classify theft events. Therefore, careful 

consideration must be given to factors such as feature 

robustness, discriminative power, and computational 

efficiency during the feature extraction process. 

Overall, processing and feature extraction are 

essential components of the IoT-based anti-theft 

flooring system, enabling the system to analyze sensor 

data effectively and identify potential theft attempts 

with high accuracy. By leveraging advanced signal 

processing techniques and machine learning algorithms, 

the system can adapt to different environments and 

conditions, providing reliable security monitoring and 

theft prevention capabilities. 

3.CONCLUSION  

          The IoT-based anti-theft flooring system 

successfully addresses the need for an intelligent and 

proactive security solution by integrating advanced 

technologies such as NodeMCU, Arduino, 

Piezoelectric Sensor, and Wi-Fi Camera. Through 

extensive development and testing, the system 

demonstrates promising results in detecting and 

preventing theft attempts while offering remote 

monitoring capabilities for enhanced security 

management. 

The implemented system effectively detects 

unauthorized activities on the protected flooring 

surface using the piezoelectric sensor, which accurately 

senses vibrations caused by footsteps or other 

movements. Additionally, the integration of the Wi-Fi 

camera enables visual surveillance, providing 

supplementary data for enhanced threat detection and 

verification. 

The Sensor Data Processing Module plays a 

pivotal role in analyzing the incoming sensor data, 

extracting relevant features, and employing decision-

making algorithms to distinguish between normal 

activities and potential theft events. Through machine 

learning or rule-based approaches, the system achieves 
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high accuracy in identifying suspicious behavior, 

minimizing false positives, and ensuring timely 

response to security threats. 

Furthermore, the Remote Monitoring and Alerting 

Module empowers users to monitor the system 

remotely via a user-friendly interface accessible 

through web or mobile applications. Real-time sensor 

data, camera feeds, and system status updates are 

readily available, allowing users to stay informed and 

take prompt action in case of security breaches. 
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