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Abstract: The Internet of Things (IoT) revolutionizes technology by enabling seamless communication 
and data exchange among devices. This paper introduces the IoT Sensors Dashboard, a comprehensive 
software solution for supervising and managing IoT sensors in real-time. It simplifies data collection, 

configuration, and deployment across various locations. The integration of AI with IoT facilitates 
predictive maintenance and real-time monitoring, enhancing efficiency in power plants. Utilizing 
polynomial algorithms, the dashboard optimizes sensor data processing, improving predictive accuracy 
and decision-making. Experimental results demonstrate the system's effectiveness in monitoring and 
controlling temperature and gas levels, significantly enhancing power plant operations. 
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Introduction 

The Internet of Things (IoT) has transformed our 

interaction with technology, enabling seamless 

communication and data exchange among 

interconnected physical devices. This 

technological advancement is particularly 

significant in industries that rely on real-time 

data for efficient operations. One such critical 

application is in the monitoring and 

management of power plants, where the 

integration of IoT can revolutionize operational 

efficiency, safety, and predictive maintenance. 

In power plant operations, the ability to monitor 

and control various parameters such as 

temperature, gas levels, and equipment status 

in real-time is crucial. Traditionally, monitoring 

these parameters involved manual checks and 

localized systems, which were not only time-

consuming but also prone to human error. The 

introduction of IoT technology addresses these 

limitations by providing a network of sensors 

that continuously collect data, transmit it to a 

central system, and enable remote monitoring 

and control. 

However, managing a large network of IoT 

sensors poses significant challenges. These 

include handling vast amounts of data 

generated in real-time, ensuring reliable 

communication between devices, and 

maintaining system integrity in the face of 

potential failures or anomalies. Additionally, 

integrating IoT systems with existing 

infrastructure requires careful planning and 

robust solutions to handle data processing and 

analysis effectively. 

The advent of Artificial Intelligence (AI) marked 

a significant turning point in 2018, with its 

widespread adoption across various industries. 

AI's capabilities in data analysis, pattern 

recognition, and predictive analytics 

complement IoT by enhancing the ability to 

interpret sensor data and make informed 
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decisions. The convergence of AI and IoT, often 

referred to as Artificial Intelligence of Things 

(AIoT), has brought about transformative 

advancements in fields such as healthcare, 

transportation, and notably, power plant 

operations. 

In the context of power plants, AIoT enables 

proactive solutions like predictive maintenance, 

where potential equipment failures can be 

anticipated and addressed before they occur, 

thus minimizing downtime and maintenance 

costs. Real-time monitoring facilitated by AIoT 

ensures that any deviations from normal 

operational parameters are immediately 

detected and acted upon, ensuring safety and 

efficiency. 

This paper introduces the IoT Sensors 

Dashboard, an all-encompassing software 

solution designed to streamline the supervision, 

monitoring, and administration of IoT sensors 

in power plants. By leveraging polynomial 

algorithms for data optimization, this 

dashboard enhances the accuracy of 

predictions and decision-making processes. The 

system is capable of real-time monitoring of 

temperature and gas levels, issuing alerts for 

any anomalies, and triggering appropriate 

actions to maintain optimal conditions. 

The following sections will delve into the 

methodology of developing this IoT-driven 

system, the integration of AI techniques, and 

the implementation process. The paper will also 

present experimental results demonstrating the 

system's effectiveness in a power plant 

environment, highlighting its potential to 

significantly enhance operational efficiency and 

reliability. 

Problem statement  

Due to the distance between electric power 

generation stations and urban distribution 

networks and management centers, there's a 

pressing need for a more efficient and 

economical method to enable remote monitoring 

of these stations. In the current era, the 

proliferation of Internet of Things (IoT) 

technology, particularly the Artificial Internet of 

Things (AIoT), has prompted many nations to 

embrace this technology for seamless 

integration of generation stations with 

management and distribution centers, 

simplifying monitoring procedures. 

Methodology  

To achieve the objectives outlined in this 

paper, the following steps will be undertaken: 

 

1. Understanding the Internet of Things (IoT): 

This involves familiarizing ourselves with the 

IoT concept and studying various projects that 

have utilized IoT technology. 

2. Learning about electronic components: This 

step entails identifying the most suitable 

electronic components for our paper. We will 

delve into understanding the Arduino chip and 

its integration with sensors for data 

measurement. Additionally, we will study the 

NodeMCU module and its connectivity to the 

internet, facilitating remote monitoring and 

control of the system. 

3. Programming the Arduino board and Internet 

board (ESP32): We will acquire proficiency in 

programming the Arduino board to manage 

sensors, gather sensor data, and establish 

communication with the internet board for data 

transmission and reception. 

4. Designing graphic interfaces for mobile 

applications: This involves creating user-

friendly graphical interfaces for an Android 

application to enable wireless remote control of 

devices. 

5. Implementing the paper in its final iteration: 

After thorough preparation and successful 

integration of components, the paper will be 

concluded in its final form. We will evaluate its 

content and structure, documenting any areas 

for improvement or further research. These 

observations will inform future 
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recommendations for enhancing the paper's 

quality and contribution to the field. 

 

Background  

The Internet of Things (IoT) has transformed 

how we engage with our surroundings by 

enabling remote monitoring and control of 

diverse devices and systems. Among its pivotal 

applications is the monitoring of temperature 

and gas levels across various settings. Such 

monitoring is indispensable in industries, 

residences, and laboratories to safeguard both 

environments and individuals. This paper 

endeavors to develop an IoT-driven system 

capable of ongoing monitoring of temperature 

and gas levels, particularly in electrical 

substations or similar environments. It aims to 

promptly alert users to any anomalies in 

temperature, humidity, or natural gas levels. 

Comprising sensors, microcontrollers, and 

cloud-based platforms, the system collects and 

analyzes data, triggering alerts as needed. The 

proposed system's block diagram and 

operational process are depicted 

 

Fig. 1: IOT architecture model 
 

Implementation  

The system functions through a series of pivotal 

steps: firstly, initializing sensors and 

microcontrollers; secondly, establishing a 

connection between the microcontroller and the 

Wi-Fi module; thirdly, ensuring connectivity 

with the cloud platform. Subsequently, the 

system enters a looping process where it 

continuously reads temperature and gas sensor 

data, transmits this data to the cloud platform, 

and awaits a response. If the temperature or gas 

levels surpass predetermined thresholds, the 

system promptly alerts the cloud platform and 

takes necessary action. These steps 

encapsulate the core operational framework of 

the system, which can be succinctly depicted 

through a flowchart for clarity. 

 

Fig. 2: model flowchart 
 

Initializing sensors and microcontrollers 

typically entails multiple steps, varying based 

on hardware and programming environment 

specifics. Nevertheless, the initial process 

involves gathering the necessary components 

and ensuring the acquisition of all required 

elements for the setup. This includes procuring 

sensor or microcontroller boards, connection 

cables, power supplies, and any additional 

modules or peripherals essential for the system. 

By meticulously assembling these components, 

the foundation is laid for subsequent 

configuration and programming tasks. 

 

2 
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Fig. 3: IOT component dashboard 
 

Experimental Results  

An application for wireless monitoring and 

control of electrical stations has been 

successfully designed and implemented using 

the Arduino board and an Android application. 

This system offers continuous temperature and 

gas measurements, displaying the data on both 

an LCD screen and a mobile application 

interface. Users can monitor and track 

temperature and gas changes over time, with 

the system issuing alerts or notifications to 

microcontrollers if thresholds are exceeded. In 

response to temperature or gas level increases, 

the microcontroller activates appropriate 

actions: a temperature rise of over 30 degrees 

triggers the air conditioning, while an increase 

in gas levels prompts the activation of a fan. 

Practical results demonstrate the application's 

efficacy in monitoring and wirelessly controlling 

temperature and gas levels in electrical stations. 

 

Algorithm Performance  

Polynomial algorithms are used in our system 

to optimize sensor data processing, enhancing 

predictive accuracy and decision-making. This 

section discusses the trade-offs and limitations 

of this approach in the context of IoT-based 

power plant monitoring. 

Advantages of Polynomial Algorithms 

1. Efficiency in Data Processing: 

Polynomial algorithms are 

computationally efficient, allowing for 

the rapid processing of large volumes of 

sensor data. This is crucial for real-time 

monitoring and decision-making in 

power plant operations. 

2. Predictive Accuracy: By fitting 

polynomial curves to sensor data, we 

can model complex relationships 

between different parameters. This 

improves the accuracy of predictions 

related to equipment performance and 

environmental conditions. 

3. Versatility: Polynomial algorithms can 

be applied to various types of sensor 

data, including temperature, humidity, 

and gas levels. This makes them a 

versatile tool for comprehensive 

monitoring systems. 

Trade-offs and Limitations 

1. Overfitting: One of the main 

challenges with polynomial algorithms 

is the risk of overfitting, especially when 

higher-degree polynomials are used. 

Overfitting occurs when the model 

captures noise in the data as if it were 

a meaningful pattern, leading to poor 

predictive performance on new data. To 

mitigate this, we use cross-validation 

techniques and select the polynomial 

degree that balances model complexity 

with predictive accuracy. 

2. Scalability: As the number of sensors 

and data points increases, the 

computational complexity of 

polynomial fitting can become a 

limitation. While polynomial algorithms 

are generally efficient, very large 

datasets may require more advanced 

optimization techniques or hardware 

acceleration to maintain real-time 

performance. 

3. Sensitivity to Noise: Sensor data in 

industrial environments can be noisy 

due to various factors, such as 

electrical interference or environmental 

conditions. Polynomial algorithms can 

be sensitive to such noise, potentially 

leading to inaccurate models. To 

address this, we implement data 

preprocessing steps, such as smoothing 

and filtering, to reduce noise before 

applying polynomial fitting. 
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4. Limited to Linear and Nonlinear 

Relationships: Polynomial algorithms 

are effective for modeling linear and 

certain nonlinear relationships but may 

struggle with highly complex or chaotic 

systems. In cases where sensor data 

exhibits such complexity, alternative 

approaches, such as machine learning 

or deep learning models, might be more 

appropriate. 

5. Implementation  

Implementing polynomial algorithms 

requires careful consideration of data 

characteristics, algorithm selection, and 

parameter tuning. This adds complexity to 

the system development process, 

necessitating expertise in both data science 

and domain knowledge of power plant 

operations. 

Application-Specific Considerations 

In the context of our IoT Sensors Dashboard for 

power plant monitoring, the trade-offs and 

limitations of polynomial algorithms are 

carefully managed through the following 

strategies: 

1. Model Selection and Validation: We 

use cross-validation and model 

selection techniques to choose the 

optimal polynomial degree, balancing 

model complexity and predictive 

performance. Regular evaluation 

against real-world data ensures the 

model remains accurate and reliable. 

2. Data Preprocessing: Implementing 

robust data preprocessing steps, such 

as smoothing, filtering, and outlier 

detection, helps reduce the impact of 

noise on polynomial fitting. This 

enhances the stability and accuracy of 

the model. 

3. Scalability Solutions: To address 

scalability concerns, we design the 

system architecture to leverage cloud 

computing resources. This enables 

efficient processing of large datasets 

and supports the real-time 

requirements of power plant 

monitoring. 

4. Hybrid Approaches: In scenarios 

where polynomial algorithms may not 

suffice, we explore hybrid approaches 

that combine polynomial fitting with 

machine learning techniques. This 

allows us to capture more complex 

patterns in the data while maintaining 

the benefits of polynomial algorithms. 

 

In the realm of real-time sensor data 

optimization for IoT power plants, employing 

polynomial algorithms holds significant promise 

for enhancing performance and efficiency. 

Polynomial algorithms offer a versatile 

framework for processing and analyzing 

complex datasets inherent in power plant 

operations. By leveraging polynomial functions, 

these algorithms can effectively model intricate 

relationships within sensor data, enabling more 

accurate predictions and streamlined decision-

making processes. Their flexibility allows for 

adaptable optimization strategies tailored to the 

specific needs and dynamics of power plant 

environments. Whether its predicting 

equipment failures, optimizing energy 

production, or detecting anomalies in real-time, 

polynomial algorithms provide a robust 

foundation for extracting actionable insights 

from sensor data streams. Through their 

efficient computation and robust performance 

characteristics, polynomial algorithms serve as 

a cornerstone in the development of advanced 

IoT-powered solutions for optimizing power 

plant operations and enhancing overall system 

resilience. 
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Fig. 4: polynomial curve fitting model 
 

 

Fig. 5: polynomial curve fitting 

temperature 
 

 

Fig. 6: polynomial curve fitting 

humidity 
 

 

Fig. 7: polynomial curve fitting 

sensing analog gas 
 

 

Fig. 8: combine polynomial curve 

fitting model 

 

Discussion & Implications 

The successful implementation of polynomial 

algorithms for real-time sensor data 

optimization in power plant monitoring 

demonstrates significant potential for broader 

applications across various industries. Our 

findings can be extended to numerous IoT 

applications, enhancing operational efficiency, 

predictive maintenance, and real-time 

monitoring capabilities. 

Applications in Other Industries 

1. Manufacturing: In manufacturing, IoT 

sensors can monitor machinery 

performance, detect anomalies, and 

predict maintenance needs. Polynomial 

algorithms can optimize sensor data to 

improve production line efficiency, 

reduce downtime, and extend 

equipment lifespan. 

2. Healthcare: IoT devices in healthcare, 

such as wearable sensors, can 

continuously monitor patient vitals. 

Polynomial algorithms can process this 

data to detect health anomalies early, 

enabling timely interventions and 

personalized care plans. 

3. Transportation and Logistics: IoT 

sensors in transportation can monitor 

vehicle health, track shipments, and 

optimize routes. Polynomial algorithms 

can enhance predictive maintenance of 
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vehicles, improve fuel efficiency, and 

ensure timely delivery of goods. 

4. Agriculture: In agriculture, IoT sensors 

can monitor soil moisture, 

temperature, and crop health. 

Polynomial algorithms can analyze this 

data to optimize irrigation schedules, 

predict crop yields, and enhance overall 

farm management. 

5. Smart Cities: IoT applications in smart 

cities include monitoring air quality, 

traffic flow, and energy consumption. 

Polynomial algorithms can help 

optimize resource allocation, reduce 

pollution, and improve urban planning 

and infrastructure management. 

Limitations of the Study 

While our approach demonstrates significant 

potential, there are several limitations to 

consider: 

1. Data Quality and Noise: Sensor data 

can be noisy and prone to errors. 

Although preprocessing techniques 

help mitigate this, further 

improvements are needed to ensure 

data accuracy and reliability. 

2. Scalability: As the number of sensors 

and data volume increase, maintaining 

real-time performance becomes 

challenging. Our current system 

addresses scalability to some extent, 

but future work could explore more 

advanced techniques for handling 

large-scale IoT deployments. 

3. Model Generalization: The polynomial 

algorithms used in our study are 

tailored to specific types of sensor data 

and conditions. Ensuring these models 

generalize well to other datasets and 

environments is essential for broader 

applicability. 

4. Integration with Legacy Systems: 

Integrating IoT solutions with existing 

legacy systems in industries like power 

plants can be complex and costly. 

Future work should focus on 

developing standardized interfaces and 

protocols to simplify this process. 

 

Conclusion & future works 

In conclusion, the integration of polynomial 

algorithms into real-time sensor data 

optimization frameworks for IoT power plants 

represents a pivotal advancement in the field of 

energy management and industrial automation. 

By harnessing the computational power of 

polynomial functions, these algorithms 

facilitate the extraction of valuable insights from 

the vast streams of sensor data generated 

within power plant environments. Through their 

adaptive nature and robust performance, 

polynomial algorithms enable enhanced 

predictive capabilities, efficient anomaly 

detection, and optimized decision-making 

processes crucial for ensuring the reliability, 

efficiency, and sustainability of power plant 

operations. As IoT technologies continue to 

evolve and become increasingly prevalent in 

industrial settings, the utilization of polynomial 

algorithms holds the promise of revolutionizing 

how power plants are monitored, managed, and 

optimized in real-time. This convergence of 

cutting-edge computational techniques with IoT 

infrastructure underscores the transformative 

potential of data-driven approaches in shaping 

the future of energy production and 

distribution. 

 

Key Findings and Their Significance 

This study introduced the IoT Sensors 

Dashboard, a comprehensive solution for real-

time sensor data optimization in power plant 

monitoring. By leveraging polynomial 

algorithms, the system enhances predictive 

accuracy and decision-making, significantly 
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improving operational efficiency. The key 

findings of our research include: 

1. Efficiency in Real-Time Monitoring: The 

integration of polynomial algorithms 

allows for the rapid processing of large 

volumes of sensor data, enabling real-

time monitoring and timely 

interventions in power plant 

operations. 

2. Improved Predictive Maintenance: The 

system's ability to model complex 

relationships between different 

parameters enhances predictive 

maintenance, reducing downtime and 

maintenance costs while extending the 

lifespan of equipment. 

3. Versatility and Scalability: The IoT 

Sensors Dashboard demonstrates 

versatility by handling various types of 

sensor data, such as temperature, 

humidity, and gas levels. The 

architecture is designed to be scalable, 

accommodating increasing numbers of 

sensors and data points. 

4. User-Friendly Interface: The dashboard 

offers an intuitive interface for 

monitoring and managing sensors, 

simplifying the deployment and 

configuration process across multiple 

locations. 

Main Contributions 

The contributions of this study advance the field 

of IoT-based monitoring systems in several 

ways: 

1. Polynomial Algorithm Integration: By 

incorporating polynomial algorithms for 

data optimization, this study provides a 

novel approach to improving the 

accuracy and efficiency of sensor data 

processing in real-time monitoring 

systems. 

2. Comprehensive Monitoring Solution: 

The IoT Sensors Dashboard integrates 

hardware (Arduino and NodeMCU), 

software, and data processing 

algorithms into a cohesive system, 

offering a complete solution for power 

plant monitoring. 

3. Experimental Validation: Practical 

results from an operational power plant 

environment validate the effectiveness 

of the system, demonstrating its 

potential to significantly enhance 

operational efficiency and reliability. 

Future Work 

While our approach shows promising results, 

there are several areas for future research to 

address limitations and expand the system's 

capabilities: 

1. Exploring Other Algorithms: Future 

work should investigate the integration 

of more sophisticated machine learning 

and deep learning models to handle 

complex and nonlinear relationships in 

sensor data, further enhancing 

predictive accuracy. 

2. Edge Computing: Implementing edge 

computing can reduce latency and 

bandwidth requirements by processing 

data closer to the source. This approach 

can enhance the real-time capabilities 

and scalability of the system. 

3. Advanced Data Preprocessing: 

Developing more robust data 

preprocessing techniques to better 

handle noise, outliers, and missing 

data will improve the overall quality and 

reliability of sensor data. 

4. Interoperability Standards: Promoting 

interoperability standards for IoT 

devices and systems will facilitate 

easier integration with legacy systems 

and other IoT platforms, enhancing the 

system's applicability across different 

industries. 
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5. Pilot Studies in Other Industries: 

Conducting pilot studies in various 

industries, such as healthcare, 

agriculture, and smart cities, will 

validate the effectiveness of our 

approach in different contexts and 

refine the methodology accordingly. 

6. Security and Privacy: Addressing 

security and privacy concerns is crucial 

for widespread adoption of IoT 

solutions. Future research should 

focus on developing robust encryption, 

authentication, and data protection 

mechanisms. 

 

Appendix 

Python code performance  
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