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Abstract:  This is a website made for RFID device health monitoring system coded to provide the live data 

monitoring for the operation of hair dryer services in water parks. This system collects real time data from 

RFID enabled devices using ESP32 to ensure accurate tracking and efficient monitoring of their performance 

and health. The system provides key features to enhance operations as  real time displaying and visualization 

of data, which includes the forecasting of temperature and humidity for the operational status of an interactive 

dashboard; maintenance alerts against predefined thresholds, thus preventing probable device failure and 

reducing overall downtime; usage details involving user IDs and session lengths are tracked, which makes it 

easier to analyze each device's utilization and more importantly, the system collects the feedback of users and 

analyzes that to enhance the quality of service ,power consumption monitoring to help service operators in 

identifying the issue with the device. It's really an IoT project that connects hardware and web technologies 

because it uses ESP32 modules, transmits data to a flask server, and the server processes it and presents them 

on user-friendly web interfaces, thus allowing a smooth flow of information from hardware to software. In 

the challenging environment of a water park, where constant use and high humidity can strain equipment, this 

system provides a reliable way to monitor and maintain device health. It minimizes manual oversight by 

automating key processes, improves service reliability, and ensures a better experience for both operators and 

visitors. This solution shows the potential of IoT and web technologies to create smarter, more efficient public 

facilities. 

 

Index Terms – RFID, website , IoT, esp32,real time data monitoring,dht11. 

 

I. INTRODUCTION 

 

In water parks, making sure the smooth operation of hair dryer services is needed for enhancing visitor 

convenience and maintaining overall customer satisfaction. However, the high humidity, high temperature and 

frequent usage of devices can place significant strain on these devices, making regular monitoring and timely 

maintenance critical. This project introduces a unique RFID based device health monitoring system that 

collects data from microcontroller in addressing these challenges. Using ESP32 microcontrollers, the system 

gathers real-time data from RFID enabled devices especially hair dryer, tracking their usage and health 

parameters. The data is processed and displayed on an intuitive web dashboard, offering operators a clear view 

of device performance and enabling regular maintenance through automated alerts. It is by incorporating real 

time data visualization, usage tracking, temperature &  humidity analysis, power consumption analysis and 

maintenance alerts that this system not only minimizes downtime but also maximizes the life of devices. 

Furthermore, the system allows a feedback mechanism that can gather information from users for continuous 

improvement in service quality. This combination of smart technology and practical design is aimed at creating 

a seamless, efficient way for operators to manage hair dryer services in water parks, ensuring reliability and 

enhancing the overall visitor experience. 
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Our research seeks to address the following key objectives: 

 Implementing Precise Temperature and Humidity Monitoring 

 Establishing Threshold-Based Maintenance Alerts 

 Developing Usage Analytics for Operational Insights 

 Enhancing User Feedback Integration 

 Optimizing Power Consumption 

By focusing on these objectives, this initiative demonstrates the precise potential of real time data 

visualization and intelligent decision making in asset management. The proposed framework aims to set a new 

standard in operational efficiency and service reliability, paving the way for smarter, more sustainable solutions 

in high demand environments. 

II. RELATED WORKS 

 

1.IoT-Based Environmental Monitoring Systems 

 

IoT frameworks have revolutionized environmental monitoring by allowing real-time tracking of temperature 

and humidity. Their applications in agriculture and smart homes can be seen as examples of their applicability 

in fields where the need for accurate data collection and visualization leading to better decision-making and 

system management. This technology has proven to be capable of optimizing efficiency and enhancing user 

experience through the provision of actionable insights to stakeholders. 

 

2.Usage Analytics for Smart Systems 

 

The smart systems primarily rely on usage analytics that are developed to understand the behavior of the users. 

Based on data collected from appliances and wearable devices, smart systems offer critical insights about the 

optimal usage of resources in optimizing the performance of their devices and services. As such, this quick 

measure has proven instrumental in advancing user satisfaction and system efficiency. 

 

3.Improvement through feedback 

 

Service optimization has the significant role of user feedback. Studies in both hospitality and smart city 

initiative focusses the need to collect and analyze real time feedback. Such practices endow the service 

providers with immediate ability to change so that user satisfaction would be enhanced and quality would also 

be improved. 

 

4.IoT Systems Energy Efficiency 

 

Energy efficiency remains a objective of IoT system development. Research focuses on both algorithmic 

optimizations and hardware improvements to create sustainable systems without compromising performance. 

These advancements ensure the longevity and ecological viability of IoT solutions. 

 

5.RFID-Based Monitoring Systems 

 

RFID technology has demonstrated its usage in terms of asset tracking and the real time monitoring of 

applications across industries and public venues. These systems have operational efficiency benefits that 

involve valuable insights into usage patterns and, thus, enable seamless tracking capabilities. 

 

III. RESEARCH METHODOLOGY 

 

In an attempt to realize the working of this project, we have established a systematically designed approach, 

involving different stages: 

 

1. Problem Understanding and Requirement Definition 

 

The project began with identifying challenges associated with managing devices in dynamic environments like 

water parks. Key issues included monitoring temperature, humidity, device maintenance, power consumption 
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and usage analytics. These challenges guided the definition of system requirements, encompassing hardware, 

software, and user interface elements necessary for a responsive and user friendly solution. 

 

2. System Design 

 

The system design makes use of ESP32 microcontrollers to collect real-time data on conditions as well as the 

usage of devices particularly hair dryer. Some specific devices, such as hair dryers, are automated using RFID 

readers to maintain efficiency and ease of access. 

 

3. Software Framework 

 

A Flask based backend processes and stores all the collected data, with a customer friendly frontend displaying 

real time information, which includes: Temperature and humidity readings, usage analytics, maintenance alerts, 

user feedback, power consumption tracking. Communication between the ESP32 and the backend is 

established by using reliable protocols such as MQTT or HTTP, to ensure the seamless transfer of data. 

 

4. Data Collection and Processing 

 

The system collects real time data related to device usage, environmental conditions, and user sessions. The 

raw data undergoes processing so that meaningful insights can be extracted such as identifying trends in usage 

or triggering a maintenance alert whenever thresholds are violated. 

 

5. Algorithm Development 

 

We are using DHT11 sensors to provide accurate estimation of temperature and humidity. This analytics 

module charts usage pattern and does the analysis to provide actionable insight to make devices function well. 

Alerts get generated based on predefined thresholds, 

hence protecting the devices from harmful damage. Some examples include: 

 If temperature or humidity exceeds critical levels, the hair dryer will turn off to avoid damage. 

 Threshold values are determined based on rigorous testing for operational safety. 

 

 

6. System Integration 

 

The integration process is a procedure that configures the ESP32 devices with the RFID system to collect and 

transmit data. On the software side, the backend and frontend are developed to process and visualize data using 

libraries like chart.js. A feedback system is also included to gather user insights for continuous service 

improvement. 

 

7. Testing and Validation 

 

Comprehensive testing is performed to ensure that the system functions as expected. This includes: 

 Component-level testing: 

 To verify the performance of individual modules. 

 It also guarantees smooth integration at the system level. 

 Testing is performed under simulated real world scenarios to test the accuracy of data and the 

effectiveness of alerts. 

 Optimization regarding the consumption of power and total performance while in testing will ensure 

sustainability and reliability. 

 Improving the User Experience: 

 Innovative dashboards featuring data table and charts 

 Recommendations tailored to historical records 

 Smooth interactions through auto generated alerts and notifications. 

 

By handling all these aspects, the project not only meets the requirements of the technical but also gives 

user convenience and satisfaction, thus making it an inclusive solution for real-time environmental monitoring 

and device management. 
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7. Deploying and Evaluating: 

After the test, the system will be put in a water park where its performance will be monitored over time. 

Feedback from users and operators will be collected to determine the effectiveness of the system and the 

areas that require improvement. 

 

IV. RESULTS 

 

4.1. Temperature and Humidity Monitoring 

 

The system monitored temperature and humidity levels effectively by predicting these parameters based on 

how frequently and for how long the devices were used. Real time visualizations provided operators with a 

clear picture of changing conditions, allowing them to address potential risks regularly. The threshold based 

alerts worked seamlessly, notifying operators whenever environmental conditions approached critical levels, 

thereby preventing potential damage to the devices. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fig 4.1 (a)Displaying temperature and humidity table for the device (hair dryer) (b) Displaying 

temperature and humidity graph for the device (hair dryer) 
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4.2. Maintenance Alerts 

 

The maintenance alert feature was particularly very reliable, giving alert when devices were reaching up 

their usage or environmental limit, thus allowing the operator to take quick measures about their devices to 

reduce unwanted breakdowns or disruptions of operation. The alerts further ensure that maintenance tasks 

can be scheduled efficiently, so this improves the overall system performance and extends the useful lifespan 

of the devices. We have added alerts like connection lost, battery low, sensor malfunction etc., to help service 

operators understand the issue of the system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 4.2 Displaying the alerts for maintenance 

 

 

4.3. Usage Analytics 

 

The usage analytics module provided monitoring of the device usage. It could be able to track sessions 

including session duration, number of uses, and even the user specific data through integration with RFID. 

All of these features helps operators better optimize resource allocation in relation to peak times and avoid 

underutilization or misutilization of devices. The clear visualizations thus made it easy for the operators to 

make the proper decisions based on real time data. 
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fig 4.3 (a) Displaying usage analytics table (b)Displaying usage analytics bar graph  

 

4.4. User Feedback Integration 

 

This is the feedback system, whereby users are able to input experiences and suggestions, which appear on the 

operator dashboard to be reviewed. This led to discovering aspects to improve both in the devices and the 

service as a whole. By integrating user feedback into the system, it encouraged a customer-centric approach 

towards improving service quality and higher user satisfaction. 
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Fig 4.4 (a) Displaying user feedback table (b) Displaying user feedback graph 

 

 

4.5. Optimization of Power Consumption 

 

The system’s energy saving features greatly reduced power consumption without affecting performance. The 

integration of energy efficient hardware and algorithms allowed the system to not only be sustainable but 

also to save on operational costs. Operators appreciated the balance between functionality and cost 

management, making the solution both effective and cost efficient. 
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Fig 4.5 (a) Power consumption table (b) power consumption graph 

 

 

 

  

V. DISCUSSION 

 

The results of this project show the combination of IoT, data analysis, and real data monitoring because 

customer friendly design is an efficient way to overcome the challenges of managing and maintaining 

devices in high demand environments like water parks. Each feature of the system was critically designed 

and coded to ensure reliability, efficiency, and user satisfaction, making the way for smarter and more 

sustainable management of RID enabled devices. 

 

5.1 Temperature and Humidity Monitoring System 

 

The temperature and humidity monitoring system proved to be a important component that gave real time 

sensor data monitoring with the delay of 5 seconds between each set. The system, by predicting these 

parameters from device usage data, reduced the need for physical switch and ensure automation while still 

delivering accurate results. The threshold value alerts ensured that operators could respond actively to 

potential risks, thereby safeguarding the devices from environmental damage. 

 

5.2 Maintenance alerts 

 

The maintenance alert mechanism on device maintenance highlighted the benefits of proactive device 

management. Here, it alerted operators prior to problems getting worse. This helped to cut down downtime 

while avoiding expensive repairs. Here, it not only provided operational efficiency but also improved the 

lifetime of the device, thereby emphasizing practical utility in reality. 

 

5.3 Usage Analytics 

 

The usage analytics module provided more detailed reference into the operation of devices, which helped 

the operators optimize their resource allocation. The system offered actionable insights by visualizing data, 

such as session duration and frequency, that helped the operators manage high traffic periods better. This 

was one of the capabilities that showed how data driven decisions can enhance operational performance. 

 

5.4 User Feedback 

 

This feature integrated user feedback into the system, making it a more personalized system for operators 

to adapt and improve their services according to direct input from users. This feature, therefore, underlined 

the significance of customer satisfaction in the creation of a service that not only meets but exceeds 

expectations. 

 

http://www.ijcrt.org/


www.ijcrt.org                                               © 2024 IJCRT | Volume 12, Issue 12 December 2024 | ISSN: 2320-2882 

IJCRT2412895 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org i158 
 

5.5 Power Consumption 

 

Lastly, the system monitored the aspect of power consumption optimization as a focus that emphasized 

sustainability in modern technological solutions. The system's ability to minimize energy usage without 

trading off performance made it effective in achieving cost-effectiveness and environmental responsibility. 

 

In conclusion, this project has been successful in addressing the key challenges that it set out to solve, 

demonstrating the  potential of IoT driven solutions in device monitoring and management. Results 

highlight the importance of real time data visualization, alert mechanisms, and user engagement in creating 

systems that are not only efficient but also user-friendly and sustainable. This discussion sets the stage for 

further innovations in similar high-demand environments. 

 

VI. CONCLUSIONS 

 

This project had successfully showed the way that RFID and ESP32 have helped in monitoring the device 

health and taking necessary measures in optimizing the power usage and provide better service to the water 

parks and it also helped the service operators in understanding the issues with the devices by regularly 

providing notification may be combined for the most efficient and reliable system that can manage high 

traffic environments, like water parks. The whole system involved real time monitoring of temperature and 

humidity levels, alerting the proactive maintenance features, detailed analytics of usage, and feedback from 

users, creating a comprehensive solution for optimal performance and user satisfaction. 

 

The results indicate that predictive data and automated alerts significantly reduce downtime, prevent 

equipment malfunctions, and increase overall service reliability. It also emphasizes the significance of 

sustainability through the integration of power optimization strategies in cost effective solutions without 

loss of performance. 

 

This project builds a tool for smarter, stronger device monitoring and management. It has proved, with the 

right mix of technology and careful design that we can come up with systems that will not just meet the 

needs of business operations but enhance the lives of users while creating better futures. It lays foundations 

for future innovation in intelligent systems design and sets a landmark mark for the IoT driven path it uses, 

further enabling revolution in industries. 
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