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Abstract—The integration of the Internet of Things (IoT) 

with Supervisory Control and Data Acquisition (SCADA) 

systems has revolutionized industrial automation, 

particularly in the control of induction motors. This 

extended review focuses on the latest advancements in 

IoT-based SCADA systems, specifically aimed at improving 

induction motor speed control. Drawing from 10 related 

research papers, this review examines the system 

architectures, control algorithms, communication 

protocols, and real-time monitoring mechanisms that 

enhance the precision and efficiency of motor speed 

control. The paper also identifies challenges and future 

research directions, including the need for enhanced 

security, more flexible protocols, and the application of 

machine learning. 
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I. INTRODUCTION 

Induction motors are the workhorses of industrial machinery, 

widely used in sectors like manufacturing, transportation, and 

utilities due to their reliability and efficiency. However, 

controlling the speed of these motors remains a challenge, 

particularly in dynamic industrial environments. Traditional 

SCADA systems, though effective, require significant manual 

intervention and lack real-time adaptability. The advent of IoT 

has enabled more sophisticated, automated control systems 

that can monitor and adjust motor parameters remotely and in 

real-time. This paper reviews studies that have applied IoT 

technologies to SCADA-based motor control systems, 

particularly for induction motors. 

 

II. KEY FINDINGS FROM RECENT STUDIES 

A. IoT Integration in SCADA for Motor Control 

 

Dwiyaniti et al. [1] introduced an IoT-enabled PLC-based 

SCADA system using an ESP32 controller and the 

Thingsboard IoT platform. This system employs a 

proportional-integral (PI) controller to maintain the motor’s 

speed under varying load conditions, achieving a stabilization 

time of 24 seconds. Similarly, work by MadhusudhanaRao et 

al. [2] emphasizes the efficiency gains from integrating IoT 

with SCADA to reduce labor costs and improve real-time 

monitoring of motor drive parameters using IEC 61850 

protocols. 

 

In a study by T. Ahmad et al. [4], the focus is on IoT-based 

automation systems for induction motor control via cloud 

platforms. The cloud-enabled SCADA system uses wireless 

communication to control motor speed and torque, enhancing 

both performance and reliability. 

 

B. Advanced Communication Protocols in IoT-Based 

SCADA 

 

A critical aspect of IoT-SCADA systems is the 

communication protocol. Kao et al. [3] discuss the use of 

TCP/IP in web-based SCADA systems, providing real-time 

data access through various device platforms. Another study 

by R. Kumar et al. [5] explores Modbus and MQTT protocols 

in the context of motor speed regulation, demonstrating 

improved data transmission rates and reduced latency in 

large-scale industrial applications. 

 

M. Sarkar et al. [6] investigated the role of industrial 

communication networks, particularly MQTT and OPC UA, 

in ensuring secure and efficient communication for motor 

control applications. Their study shows how secure 

communication protocols are essential in protecting against 

cyber-attacks, which are a growing concern in connected 

industrial environments. 

 

C. Controller Design for Improved Motor Performance 

 

Effective motor control depends on the robustness of the 

control algorithms used. While PI controllers are popular due 

to their simplicity and effectiveness, more advanced methods 
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such as adaptive neuro-fuzzy inference systems (ANFIS) have 

been explored. In a study by A. Singh et al. [7], ANFIS 

controllers were integrated with IoT-SCADA systems for 

enhanced adaptability in motor speed control, significantly 

improving response times and energy efficiency. 

 

P. Jayachandran et al. [8] focused on hybrid control systems 

combining fuzzy logic with PI controllers, achieving superior 

performance in speed regulation under unpredictable load 

conditions. Their hybrid approach minimizes overshoot and 

settling time, critical for industrial applications where 

precision is paramount. 

 

III. COMPARATIVE ANALYSIS OF SYSTEM 

ARCHITECTURES AND PERFORMANCE 

 

IV. Challenges and Future Research Directions 

While IoT-based SCADA systems have shown significant 

promise, they are not without challenges. Cybersecurity 

remains a critical concern as more devices become connected, 

making industrial control systems vulnerable to cyber-attacks. 

Sarkar et al. [6] emphasize the need for secure communication 

protocols such as MQTT with built-in encryption to mitigate 

these risks. 

 

Furthermore, while PI controllers are widely used, there is 

growing interest in integrating machine learning algorithms 

for predictive maintenance and control optimization. Studies 

by Singh et al. [7] and Jayachandran et al. [8] suggest that 

combining machine learning with traditional control 

algorithms can significantly improve system adaptability and 

performance. 

 

Another challenge lies in the standardization of 

communication protocols. As various industries adopt 

different IoT standards, there is a need for a unified 

framework that ensures interoperability between devices and 

systems. Future research should focus on developing scalable, 

cross-platform IoT solutions that are easy to implement across 

various industrial sectors. 

 

V. CONCLUSION 

IoT-based SCADA systems have greatly enhanced the speed 

control of induction motors, offering improved accuracy, real-

time monitoring, and remote control capabilities. Through the 

integration of advanced communication protocols and control 

algorithms, these systems have reduced manual intervention 

and operational costs while increasing efficiency and 

reliability. However, challenges such as cybersecurity and 

protocol standardization remain critical areas for future 

research. By addressing these issues and integrating advanced 

technologies like machine learning, IoT-based SCADA 

systems will continue to evolve, offering even greater benefits 

for industrial automation. 
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