
Vol.14, Issue No 4, Oct 2024 

   IRACST – International Journal of Computer Networks and Wireless Communications (IJCNWC), ISSN: 2250-3501 

 

 

 

1 

 

Predictive Maintenance of Induction 

Motor using A iot-Review Based  

                                                     

Pranay Ambade 

Guide, Prof, EE Dept. 

JDCOEM, Nagpur, India 
pranayvambade9@gmail.com 

 

Khusbhu Kasture 

Student of EE Dept. 

JDCOEM, Nagpur, India 

kasturekhushbu026@gmail.com 

 

Aniket Natiye 

Student of EE Dept. 

JDCOEM, Nagpur, India 

aniketnatiye@gmail.com 

 

  
Abstract—Predictive maintenance is a proactive 

approach that leverages data-driven techniques to identify 

potential failures in machinery, notably induction motors, 

before significant malfunctions occur. This paper reviews the 

current state of predictive maintenance, focusing on how 

Artificial Intelligence and the Internet of Things (AIoT) can be 

utilized for real-time monitoring of induction motors. Key 

studies on machine learning, sensor optimization, CNN-based 

fault diagnosis, and AIoT integration are examined. The 

integration of AIoT technology with predictive maintenance 

systems offers significant improvements in operational 

efficiency, reducing downtime and maintenance costs. This 

review aims to consolidate recent research, present a 

methodology for AIoT-based predictive maintenance, and 

propose future research directions for enhancing motor 

health monitoring systems.   

Keywords—Predictive Maintenance; Induction Motors; 

AIoT (Artificial Intelligence and Internet of Things); Machine 

Learning; Convolutional Neural Networks (CNN); Sensor 

Optimization; Real-Time Monitoring; TinyML.   

 I.  INTRODUCTION   

Induction motors are a fundamental component of various 

industrial and commercial applications, serving as the 

workhorses behind countless machines and processes. The 

reliable operation of these motors is crucial for the continuity 

of operations, making their maintenance a significant concern. 

Traditional maintenance strategies often rely on scheduled 

inspections or reactive responses to failures, which can lead to 

unexpected downtime and increased repair costs.   

   

In recent years, there has been a shift towards more 

proactive and efficient maintenance approaches, such as 

predictive maintenance. Predictive maintenance leverages  
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advanced technologies like Machine Learning (ML) and the 

Internet of Things (IoT) to monitor the condition of   

equipment in real-time and predict when maintenance is 

needed, reducing downtime and minimizing costs.   

   

This project focuses on implementing predictive 

maintenance for induction motors using TinyML (Tiny 

Machine Learning) on an ESP32 microcontroller, 

complemented by vibration sensors. TinyML is a cuttingedge 

approach that enables the deployment of machine learning 

models on resource-constrained devices, making it an ideal 

solution for real-time monitoring and analysis of data from 

sensors like vibration sensors.   

   

Vibration sensors are a crucial component of predictive 

maintenance, as they can detect subtle changes in motor 

vibrations that can indicate impending issues such as 

misalignment, imbalance, bearing wear, or other mechanical 

problems. By deploying a TinyML model on an ESP32, we 

aim to capture and analyze vibration data directly at the source, 

allowing for rapid decision-making and timely maintenance 

actions.   

   

This project will explore the design and implementation of 

a predictive maintenance system, offering benefits such as 

reduced downtime, increased operational efficiency, and cost 

savings. By harnessing the power of TinyML and the ESP32's 

capabilities, we aim to revolutionize the way we maintain 

induction motors, ensuring their optimal performance and 

longevity.   
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 II.  OBJECTIVE   

The objective of this paper, titled "Predictive Maintenance 

of Induction Motors using AIoT", is to review and consolidate 

existing research on the use of Artificial Intelligence (AI) and 

the Internet of Things (IoT) for predictive maintenance of 

induction motors. By examining key studies in the field, the 

paper aims to:   

a. Real-Time Monitoring: Continuously monitor 

key parameters (current, temperature, voltage, 

and sound) of induction motors using 

IoTenabled sensors.   

b. Fault Detection: Analyze sensor data using AI 

models, particularly TinyML and convolutional 

neural networks (CNNs), to detect early signs of 

potential failures.   

c. Proactive Maintenance: Implement a predictive 

approach to maintenance by sending immediate 

alerts via the Blynk app upon detecting 

anomalies, allowing for timely interventions.   

d. Reduce Downtime: Minimize unplanned 

downtimes by preventing unexpected motor 

failures and improving the scheduling of 

maintenance tasks.   

e. Optimize Resource Allocation: Enhance 

efficiency in maintenance operations by 

predicting motor health and optimizing repair 

schedules based on actual motor conditions.   

f. Cost Efficiency: Achieve significant cost 

savings by reducing maintenance and repair 

costs  

through early detection of faults and   

improving overall operational efficiency   

   

This project aims to improve the reliability, longevity, and 

operational performance of induction motors in various 

industrial settings through the innovative integration of AIoT 

technologies.   

 III.  LITERATURE SURVEY   

The literature survey below summarizes the key findings 

and contributions of the cited papers on predictive 

maintenance, machine learning, and related technologies for 

the maintenance of industrial equipment, with a focus on 

induction motors:   

Jiang & Kuo (2017): Demonstrated the potential of 

convolutional neural networks (CNNs) for estimating the 

remaining useful life (RUL) of industrial equipment, 

focusing on smart factory applications. Their work highlights 

CNN's role in predictive maintenance by accurately 

analyzing equipment health in real-time.   

Çınar et al. (2020): Examined machine learning applications 

in predictive maintenance within Industry 4.0. They focused 

on sustainable smart manufacturing and emphasized the 

importance of optimizing maintenance processes through 

advanced ML techniques. The paper provides insights into 

how predictive maintenance can contribute to sustainability 

in industrial settings.   

Chen & Gao (2020): Aaddressed sensor optimization for 

machinery life estimation. They proposed a group-based 

valuable sensor selection approach for predictive 

maintenance in Industry 4.0. This work is essential for 

ensuring that the right sensors are used to collect actionable 

data for AI models.   

Wen et al. (2018): Introduced a CNN-based data-driven fault 

diagnosis method that improves the accuracy of detecting 

motor faults by analyzing historical data. Their methodology 

supports the real-time analysis of sensor data, similar to the 

objectives of this review.   

Miljković (2015): Provided a review of motor current 

signature analysis, a traditional technique used in fault 

detection. This review highlights the importance of current 

sensors in predictive maintenance, laying the foundation for 

AIoT-enhanced solutions.   

Barnes (Year): Discussed practical applications of variable 

speed drives and power electronics, which are essential for 

controlling motor behavior in predictive maintenance systems.   

Yang et al. (2019): Proposed an innovative approach using 

recurrent neural networks (RNNs) for remaining useful life 

prediction in rotating machinery. Their methodology aligns 

with the objectives of this review by enhancing the prediction 

of motor failures through advanced neural networks.   

Zhang et al. (2021): Explored deep learning models for 

predictive maintenance, focusing on long short-term memory 

(LSTM) networks to monitor equipment health in real time. 

Their findings support the argument for using AI in improving 

motor fault detection and preventive maintenance.   

Müller et al. (2020): Emphasized the role of edge computing 

in AIoT systems, where real-time analytics are performed on 

localized devices, such as the ESP32 controller used in this 

paper’s methodology. This study strengthens the case for 

incorporating edge AI in predictive maintenance.   

Zhou et al. (2020): Examined predictive maintenance in the 

context of Industry 4.0, specifically how AI models can 

process vast amounts of sensor data in real-time to predict 

motor failures and improve maintenance scheduling.   

Kumar & Singh (2020): Developed a predictive model using 

random forest algorithms for industrial equipment monitoring. 

Their research contributes to the growing body of literature on 

machine learning-based predictive maintenance strategies.   

Liu et al. (2019): Presented an AI-based approach for 

machinery fault detection using a hybrid of support vector 

machines (SVM) and deep learning techniques. This work 

further supports the application of hybrid machine learning 

models for motor fault diagnosis.   
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 IV.  PROPOSED METHODOLOGY   

The proposed predictive maintenance system utilizes an 

ESP32 microcontroller combined with various sensors— 

voltage, current, temperature, and sound sensors—to 

continuously monitor induction motors. The sensors feed 

realtime data into a TinyML model, which processes the 

signals and assesses motor health. The system is designed to 

detect anomalies in the motor's behavior, such as unusual 

vibrations, temperature spikes, or voltage fluctuations. When 

an issue is detected, the system alerts operators via the Blynk 

app, enabling prompt maintenance actions.   

FIG1 BLOCK DIAGRAM   

   

• Sensors: Voltage, current, temperature, sound   

• Controller: ESP32 (TinyML)   

• Display: OLED   

• Alert: Blynk app (for immediate notifications)   

   

The system’s integration with AIoT technologies 

allows for real-time data transmission and fault detection, 

optimizing maintenance schedules and reducing 

unexpected motor failures.   

   

   

FIG2 CIRCUIT DIAGRAM   

   

 V.  EXPECTED OUTCOMES   

The expected outcome of the project is a robust 

predictive maintenance system for induction motors, 

where vibration sensors integrated with ESP32 

microcontrollers continuously monitor and analyze motor 

performance. This system will provide early fault 

detection, reducing unplanned downtime, enhancing 

equipment reliability, and optimizing maintenance 

scheduling, ultimately resulting in significant cost savings. 

The deployment of a trained and optimized TinyML model 

on the ESP32 will ensure realtime analysis of vibration 

data, allowing for timely interventions and the efficient 

utilization of resources. Additionally, the system will 

feature a user-friendly interface for visualizing motor 

condition data, seamless integration with existing 

industrial systems and workflows, and a documentation 

and knowledge transfer process to facilitate effective 

system maintenance and operation. Continuous 

performance evaluation and scalability will ensure its 

adaptability to the evolving needs of the industrial facility.   

   

 VI.  CONCLUSION   

 This review consolidates current research on AIoT-based 

predictive maintenance systems for induction motors. The 

integration of AI and IoT offers substantial improvements in 

monitoring motor health, reducing downtime, and optimizing 

maintenance efforts. The reviewed studies demonstrate that 

machine learning, particularly CNNs, plays a crucial role in 

predictive maintenance by accurately predicting failures. The 

implementation of real-time sensor data processing using 

AIoT technologies is poised to transform industrial 

maintenance practices, leading to more reliable and 

costeffective operations. Future research should focus on 

improving the scalability and adaptability of these systems 

for broader industrial applications.   
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