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Abstract The integration of the Internet 

of Things (IoT) into industrial systems 

has revolutionized fault detection and 

diagnosis, enabling real-time monitoring 

and predictive maintenance. This review 

paper delves into the advancements in 

multi-industrial fault detection systems 

leveraging IoT technologies. We explore 

various methodologies, sensor 

technologies, data fusion techniques, and 

machine learning algorithms employed in 

contemporary research. The paper also 

discusses the challenges faced in 

implementing these systems and proposes 

potential solutions to enhance efficiency 

and reliability. The advancement of the 

Internet of Things (IoT) has 

revolutionized industrial fault detection, 

offering real-time monitoring and 

predictive maintenance across multiple 

industries. This review paper explores the 

integration of IoT in multi-industrial fault 

detection systems, emphasizing its 

significance in reducing downtime, 

improving efficiency, and enhancing 

safety. It presents an overview of various 

fault detection techniques, their 

implementation in different industries, 

and challenges associated with IoT-based 

monitoring. Furthermore, the paper 

discusses recent research contributions, 

summarizing key findings and future 

prospects. 

 

Keywords- Inductive, motive, internal 

combustion engines, coupling, plugged 

in, Thermal management. 

 

 

1. INTRODUCTION 
Industrial fault detection plays a 

crucial role in ensuring operational 

safety, efficiency, and productivity. 

Traditional fault detection methods rely 

on manual inspection and periodic 

maintenance, which are time- 

consuming and inefficient. The 

integration of IoT in fault detection has 

emerged as a game-changer, allowing 

real-time monitoring, data analysis, and 

automated alerts for predictive 

maintenance. IoT-enabled sensors 

collect and transmit data to cloud-based 

platforms, where artificial intelligence 

(AI) and machine learning (ML) 

algorithms analyze patterns to detect 

faults at an early stage. This paper aims 

to review existing research on IoT-based 

fault detection systems across multiple 

industries, identifying their benefits, 

challenges, and future directions. 

In the era of Industry 4.0, 

the adoption of IoT has become pivotal 

in transforming traditional industrial 

operations. IoT facilitates seamless 
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communication between devices, 

leading to enhanced monitoring, 

control, and automation. A critical 

application of IoT in 1industries is fault 

detection and diagnosis, which is 

essential for preventing equipment 

failures, reducing downtime, and 

ensuring safety. This paper aims to 

provide a comprehensive review of IoT- 

based fault detection systems across 

various industries, highlighting current 

trends, methodologies, and future 

directions. 

 

 

2. LITERATURE REVIEW 
Fault Detection and Localization in 

Industrial IoT Systems using Deep 

Learning 

 

Shivadekar and Dhabliya (2023) 

introduced a novel approach combining 

Vector AutoRegressive Moving Average 

with Exogenous Variables (VARMAx) 

for fault localization and Convolutional 

Neural Networks (CNN) for fault 

detection. This hybrid model addresses 

limitations in existing methodologies by 

enhancing precision and computational 

efficiency. 

 

Development of an IoT-Based Industrial 

Fault Detection and Diagnosis System 

Islam et al. (2023) proposed an IoT-based 

system employing Arduino to safeguard 

industries from accidents like gas leaks 

and fires. The system integrates flame and 

gas sensors to detect hazards and utilizes 

Wi-Fi and GSM modules for real-time 

alerts. 

 

Anomaly Detection in Industrial 

Machinery using IoT Devices and 

Machine Learning: A Systematic 

Mapping 

Chevtchenko et al. (2023) conducted a 

systematic mapping study on anomaly 

detection in industrial machinery, 

emphasizing the role of IoT devices and 

machine learning algorithms. The study 

identifies prevalent algorithms, 

preprocessing techniques, and sensor 

types used in recent research. 

Data Fusion Techniques for Fault 

Diagnosis of Industrial Machines: A 

Survey 

Chaleshtori and Aghaie (2022) reviewed 

data fusion approaches in predictive 

maintenance, focusing on their 

applications in machinery fault diagnosis. 

The paper discusses various data fusion 

strategies and their effectiveness in 

enhancing fault detection accuracy. 

 

Multi-Fault Diagnosis of Industrial 

Rotating Machines Using Data-Driven 

Approach: A Review of Two Decades of 

Research 

Gawde et al. (2022) provided a 

comprehensive review of data-driven 

approaches for multi-fault diagnosis in 

rotating machines. The study covers 

sensor selection, data acquisition, feature 

extraction, and the application of AI 

techniques in fault diagnosis. 

 

 
IoT-Based Fault Monitoring of Industrial 

Drives Using Multimodal Sensor Signals 

 

Aswini et al. (2024) discussed a cost- 

effective fault monitoring system for 

induction motors using Arduino. The 

system monitors parameters like speed, 

temperature, and current to identify faults 

such as overload and rotor winding 

issues. 

Intelligent Fault Diagnostic System for 

Rotating Machinery Based on IoT with 

Cloud Computing and Artificial 

Intelligence Techniques: A Review 

 

Maurya et al. (2024) reviewed intelligent 

fault diagnostic systems that integrate 

IoT, cloud computing, and AI techniques. 

The paper highlights the benefits of 

combining these technologies to enhance 

fault diagnosis in rotating machinery. 

 

Data-Driven Approaches for Impending 
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Fault Detection of Industrial Systems: A 

Review 

Patil et al. (2024) presented a state-of-the- 

art review of data-driven approaches for 

early fault detection in industrial systems. 

The study emphasizes the importance of 

real-time data analysis enabled by IoT 

and intelligent sensors. 

 

A Scoping Review on Multi-Fault 

Diagnosis of Industrial Rotating 

Machines Using Multi-Sensor Data 

Fusion 

 

Gawde et al. (2023) conducted a scoping 

review on multi-fault diagnosis using 

multi-sensor data fusion in rotating 

machines. The paper analyzes research 

trends, challenges, and future directions 

in this domain. 

 
EdgeFD: An Edge-Friendly Drift-Aware 
Fault Diagnosis System for Industrial IoT 

 

Jiao et al. (2023) proposed EdgeFD, a 

drift-aware fault diagnosis system 

optimized for edge deployments in 

industrial IoT. The system addresses data 

drift challenges and reduces the need for 

frequent model fine-tuning on resource- 

constrained edge devices. 

 

 

 

3. SYSTEM ARCHITECTURE 
The system uses sensors to monitor 

industrial equipment conditions like 

temperature or vibration. 

Microcontrollers collect and transmit this 

data to the cloud via IoT protocols. 

The cloud processes data to detect faults 

and generate alerts. 

Users receive real-time updates through a 

web or mobile interface. 

 

1. SENSORS LAYER: 
Various sensors (temperature, vibration, 

gas, etc.) are deployed on industrial 

machines to detect faults or abnormal 

conditions in real-time. 

2. MICROCONTROLLER/E 

DGE DEVICE LAYER: 

Microcontrollers (like Arduino or 

Raspberry Pi) collect sensor data and 

perform preliminary processing or 

filtering. 

 

3. CONNECTIVITY LAYER: 
The processed data is transmitted via Wi- 

Fi, Bluetooth, or GSM to the cloud/server 

using IoT communication protocols (like 

MQTT or HTTP). 

 

4. CLOUD/SERVER LAYER: 
Centralized storage and analysis of data 

occur here. Fault detection algorithms 

analyze data to detect anomalies. 

 

 

5. USER INTERFACE 

LAYER: 
Data is visualized through dashboards or 

mobile apps, and alerts/notifications are 

sent to users when faults are detected. 
 

 

Fig. 1. Block Diagram 

 

4. IMPLEMENTATION 
The system uses IoT sensors to monitor 

various industrial parameters like 

temperature, gas, and vibration. 

Sensor data is collected by a 

microcontroller and sent to a cloud 

platform via Wi-Fi. 

Threshold-based fault detection logic is 

applied to identify any abnormal 

conditions. 
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If a fault is detected, the system sends 

real-time alerts to users for immediate 

action. 

 

4.1 HARDWARE 

IMPLEMENTATION: 

The hardware components of the system 

include: 

a) Sensors are deployed on industrial 

machines to monitor parameters like 

temperature, vibration, and gas 

levels. 

b) A microcontroller collects sensor data 

and transmits it to the cloud using IoT 

communication. 

c) Cloud-based systems analyse the data 

to detect faults or anomalies. 

d) Alerts and notifications are sent to 

users through mobile apps, SMS, or 

emails. 

 

 

4.2 SOFTWARE 

IMPLEMENTATION: 

The software is developed using the 

following technologies: 

 

a) Develop firmware for microcontroller 

to read data from sensors and send it via 

Wi-Fi/GSM. 

b) Set up a cloud platform (like 

ThingSpeak, Firebase, or AWS) to 

receive and store sensor data. 

c) Implement data analysis logic or 

algorithms on the cloud to detect faults 

based on thresholds or patterns. 

d) Create a user interface (web or mobile 

app) to display real-time data and send 

alerts to users. 

 

4.3 SYSTEM WORKFLOW: 

1. Installation of Sensors 

Sensors like temperature, gas, 

smoke, vibration, etc., are installed 

in different industrial sections. 

2. Real-Time Monitoring 

Sensors continuously collect real- 

time data from machines or 

environments. 

 

3. Data Transmission to 

Microcontroller 

Sensor data is sent to a 

microcontroller (e.g., NodeMCU, 

Arduino) for initial processing. 

 

4. IoT Communication 

The microcontroller transmits the 

data to the cloud using Wi-Fi or other 

communication protocols. 

 

5. Cloud Data Storage 

The data is received and stored on an 

IoT platform such as ThingSpeak or 

Firebase. 

 

6. Fault Detection Algorithm 

The system checks the sensor data 

against pre-set threshold values to 

detect any faults. 

 

7. Fault Identification 

If abnormal readings are found, the 

system identifies the type and 

location of the fault. 

 

8. Triggering Alerts 

When a fault is detected, the system 

sends immediate alerts via SMS, 

email, or buzzer. 

 

9. Remote Monitoring 

Users can view sensor data and alerts 

through a dashboard or mobile 

application. 

 

10. Quick Response 

The maintenance team gets notified 

to take immediate action and prevent 

damage or downtime. 
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Fig. 2. Circuit 

 

 

 

 

5. RESULTS AND 

DISCUSSION 

The Multi-Industrial Fault Detection 

System using IoT was tested across 

various simulated industrial conditions. 

The system accurately sensed critical 

parameters such as temperature, 

vibration, and gas levels using respective 

sensors. Data transmission to the cloud 

was stable, and the processing system 

correctly identified threshold breaches 

indicating potential faults. 

 

Real-time alerts were sent through 

mobile notifications, which allowed for 

quick action to prevent equipment 

damage. The user interface displayed 

sensor readings and fault logs 

effectively, providing a clear overview 

of machine health. The system reduced 

manual monitoring efforts and improved 

response time, proving to be a reliable, 

scalable, and cost-effective solution for 

industrial fault detection. 

6. ADVANTAGES 
a) Real-time Monitoring: Continuously 

tracks machine conditions to detect faults 

instantly. 

b) Early Fault Detection: Identifies issues 

before they lead to major failures or 

downtime. 

c) Remote Access: Enables users to 

monitor and receive alerts from 

anywhere. 

d) Cost-Effective Maintenance: Reduces 

maintenance costs by preventing 

unexpected breakdowns. 

e) Data Logging: Stores historical data for 

analysis and future improvements. 

f) Scalability: Easily expandable to 

monitor multiple machines or locations. 

 

7. CONCLUSION 
The integration of IoT in industrial fault 

detection systems has significantly 

improved monitoring capabilities, 

predictive maintenance, and overall 

operational efficiency. Advancements in 

sensor technologies, data fusion 

techniques, and machine learning 

algorithms have enhanced fault detection 

accuracy and response times. However, 

challenges such as data security, system 

scalability, and handling data drift persist. 

Future research should focus on 

developing robust, scalable, and secure 

IoT-based fault detection systems to 

further enhance industrial reliability and 

safety. 

Fault system using IoT represents a 

transformative solution for modern 

industries. By enabling real-time 

monitoring, predictive maintenance, and 

data-driven decision-making, these 

systems significantly reduce downtime, 

improve operational efficiency, and 

enhance safety. The integration of IoT 

with AI, edge computing, and data 

analytics allows for early fault detection, 

more accurate diagnostics, and automated 

 

responses, thereby preventing costly 

equipment failures and maintaining high 
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productivity levels. 

Furthermore, the continuous 

advancements in IoT technology provide 

a promising future for cross-industry 

standardization, sustainable operations, 

and improved scalability, allowing these 

systems to adapt to a wide range of 

industrial applications. 

As industries evolve, IoT-enabled fault 

systems will play a crucial role in 

supporting resilient, efficient, and 

sustainable operations, positioning them 

as essential tools in the journey toward 

smarter and more connected 

industrial ecosystems. 
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