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Abstract 

Supervisory Control and Data Acquisition (SCADA) systems play a vital role in industrial automation by enabling 

real-time monitoring and control of industrial processes. Traditional SCADA systems require extensive wiring, 

increasing installation and maintenance costs. This paper presents a Wireless SCADA System using Arduino, Zigbee 

communication, and Python software for efficient monitoring and remote control. The system acquires real-time 

temperature, voltage, and current data using sensors connected to an Arduino Uno microcontroller. The collected data 

is transmitted wirelessly through Zigbee modules to a monitoring station where a Python-based SCADA interface 

displays live readings and graphical trends. The system also supports remote load control through relay modules. 

Experimental results demonstrate reliable wireless communication, real-time monitoring, and efficient control, making 

the proposed system suitable for industrial automation, smart buildings, and educational applications. 
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I. INTRODUCTION 

 

Industrial automation requires continuous monitoring and control of critical parameters such as temperature, voltage, 

and current. Conventional SCADA systems depend on wired communication infrastructure, resulting in increased 

installation costs and reduced flexibility. 

Wireless communication technologies provide an effective alternative by eliminating extensive wiring requirements. 

Zigbee technology offers low power consumption, reliable communication, and sufficient range for industrial 

monitoring applications. 

 

This project implements a Wireless SCADA System using Arduino Uno, Zigbee modules, and Python software. The 

system collects sensor data, transmits it wirelessly, and provides real-time visualization and remote control 

capabilities. 

 

II. LITERATURE SURVEY 

 

Several researchers have explored wireless monitoring and industrial automation using embedded systems and 

wireless communication protocols. 

 

1. Zigbee-based industrial monitoring systems provide reliable low-power wireless communication. 

2. Arduino-based SCADA implementations offer cost-effective industrial automation solutions. 

3. Wireless sensor networks have improved remote monitoring capabilities in industrial environments. 

4. Python-based graphical interfaces have simplified real-time data acquisition and visualization. 

5. Integration of sensors, microcontrollers, and wireless communication has enhanced industrial process control. 
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Existing systems often focus only on monitoring. The proposed system combines monitoring, data logging, graphical 

visualization, and remote control in a single platform. 

 

III. PROBLEM STATEMENT 

 

Traditional SCADA systems require extensive wiring and expensive infrastructure for monitoring and controlling 

industrial processes. 

 

The objective is to develop a low-cost wireless SCADA system capable of: 

 

● Real-time monitoring of industrial parameters. 

● Wireless transmission of sensor data. 

● Remote control of electrical loads. 

● Easy deployment and scalability. 

 

 

IV. OBJECTIVES 

 

● Design a wireless SCADA system using Arduino and Zigbee. 

● Monitor temperature, voltage, and current parameters. 

● Develop a Python-based graphical monitoring interface. 

● Enable wireless remote control through relay modules. 

● Reduce installation complexity and wiring costs. 

 

V. SYSTEM DESIGN 

 

The proposed system consists of: 

 

Hardware Components 

 

● Arduino Uno 

● Zigbee (XBee) Modules 

● LM35 Temperature Sensor 

● ACS712 Current Sensor 

● ZMPT101B Voltage Sensor 

● Relay Module 

● USB-to-UART Converter 

● Breadboard and Jumper Wires 
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Software Components 

 

● Arduino IDE 

● Python Programming 

● PySerial 

● PyQt5 

● Matplotlib 

● XCTU Software 

 

VI. WORKING PRINCIPLE 

 

The Arduino continuously reads data from temperature, voltage, and current sensors. The analog signals are converted 

into digital values and processed by the microcontroller. 

 

The processed sensor data is transmitted through Zigbee communication modules to a remote monitoring station. At 

the monitoring station, a Python application receives the data and displays real-time readings and graphical plots. 

 

The operator can remotely control connected loads through the SCADA interface. Control commands are transmitted 

back through Zigbee communication and received by the Arduino, which activates or deactivates relay modules 

accordingly. 

 

VII. RESULTS 

 

The Wireless SCADA System successfully monitored temperature, voltage, and current parameters in real time. 

Sensor data was transmitted wirelessly through Zigbee modules and displayed on a Python-based SCADA interface. 

The system provided accurate data visualization, reliable communication, and effective remote control of electrical 

loads through relay switching. The experimental results confirmed stable operation with minimal communication 

delay, making the system suitable for small-scale industrial automation and monitoring applications. 

 

 

VIII. ADVANTAGES 

 

● Wireless communication reduces wiring complexity. 

● Low-cost implementation. 

● Real-time monitoring and control. 

● Easy expansion using additional sensors. 

● User-friendly graphical interface. 

● Low power consumption using Zigbee technology. 

● Suitable for industrial and educational applications. 
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IX. APPLICATIONS 

 

Industrial process monitoring. 

 

● Industrial process monitoring. 

● Smart home automation. 

● Energy management systems. 

● Agricultural monitoring. 

● Remote equipment supervision. 

● Educational and laboratory experiments. 

● Small-scale industrial automation. 

 

X. FUTURE SCOPE 

 

Future enhancements may include: 

 

● Cloud integration using AWS or ThingSpeak. 

● Mobile application support. 

● IoT-based remote monitoring. 

● Machine learning-based predictive maintenance. 

● Enhanced cybersecurity mechanisms. 

● Integration with LoRa, Wi-Fi, and 5G communication technologies. 

 

XI. CONCLUSION 

 

This paper presented the design and implementation of a Wireless SCADA System using Arduino, Zigbee 

communication, and Python software. The system successfully monitors temperature, voltage, and current parameters 

while providing remote control functionality through a wireless communication network. 

 

The developed system demonstrates reliable performance, reduced installation cost, and improved flexibility compared 

to conventional wired SCADA systems. The proposed solution can be effectively utilized in industrial automation, 

smart buildings, and educational applications. 
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