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ABSTRACT  

This study investigates the magnetic field generated by a current-carrying 

conductor using an Arduino microcontroller. A Hall effect sensor is employed to 

measure the magnetic field strength at varying distances from the conductor while the 

current is controlled and monitored. The experimental data is analyzed to verify the 

theoretical relationship between magnetic field intensity and distance, as described by 

-Savart law [1]. Also, this project gives opportunity to learn 

physical theories about magnetic fields of a conductor, a flat plate, a solenoid, and Hall 

effect, the law Bio-Savart-       This 

experiment demonstrates a simple, low-cost, and effective method for exploring 

fundamental electromagnetic concepts using modern microcontroller technology. 

Keywords: Magnetic field, current-carrying conductor, Arduino, Hall effect sensor, 

-Savart law. 

1. Introduction 

The magnetic field generated by a current-carrying conductor is a fundamental 

  -Savart law, the 

magnetic field (B) around a long, straight conductor carrying current (I) is given by: 

B = 
ஜ΋ כ ୍
ଶ஠୰
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where: 

 0 is the permeability of free space (4×10 7Tm), 

 r is the radial distance from the conductor. 

Traditional methods for measuring magnetic fields often involve expensive 

gaussmeters. This study proposes an alternative approach using an Arduino 

microcontroller and a Hall effect sensor, making it accessible for educational and 

experimental applications [2]. 

2. Materials and Methods 

2.1 Components Used 

The experimental setup consists of: 

 Arduino Uno/Nano  Microcontroller for data acquisition. 

 ACS712 or SS49E Hall Effect Sensor  Measures magnetic field strength. 

 Copper Wire (1mm-2mm thick)  Acts as the current-carrying conductor. 

 OLED Display/Serial Monitor  Displays real-time magnetic field values. 

 Source AC/DC. 

 Voltage/current sensor. 

2.2 Experimental Setup 

A straight copper wire is connected to a variable DC power supply, allowing 

control over the current. The Hall effect sensor is placed at various distances from the 

conductor to measure the magnetic field strength [3]. The Arduino reads sensor data 

and records field strength corresponding to different current values and distances. The 

measured data is compared with theoretical values obtained using the Biot-Savart law. 

2.3 Circuit Diagram 

The Hall sensor is connected as follows: 

  
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  

  

Figure 1: Project of determination of magnetic field 

3. Results and Discussion 

The results confirm that the magnetic field is directly proportional to the current 

and inversely proportional to the radial distance from the wire. This project explores 

the magnetic field produced by a current-carrying conductor using an Arduino 

microcontroller and a magnetic field sensor [4,5].  The Arduino's processing power and 

ease of interfacing with sensors make it an ideal tool for this purpose.  

4. Conclusion and Future Work 

This paper demonstrated an Arduino-based system for analyzing the magnetic 

field around a current-carrying conductor. The results validated the expected inverse 



Biot-Savart laws. 

Future improvements could include: 

- Using a 3-axis magnetometer to analyze magnetic field variations in different 

orientations. 

- Implementing wireless data transmission for remote field monitoring. 

- Expanding the study to include the magnetic field of solenoids and coils. 
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