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The integration of UAV and magnetometers is opening new research perspectives by changing the strategy of 

the subsurface investigation. These systems allow a good resolution, coverage and productivity, expanding the 

possible fields of applications to topics of primary interest today, such as the field of mining exploration or in 

engineering applications. Finally, a future goal could be related to the use of UAV magnetic systems in low 

amplitude anomaly cases such as in archaeogeophysics.  

However, one of the main problems related to the UAV-magnetometer system is the characterization and 

compensation of electromagnetic interference generated by the mobile platform which is generally tackled by 

suspending the magnetometer sensors away from the UAV or by attempting some post-acquisition filtering of 

the data. Several studies have tested various magnetometer-UAV distances concluding that an optimal 

attenuation of the electromagnetic noise is obtained when the magnetometer sensor is 3-5 m away from the 

drone motors. In fact, this distance may vary according to the type of drone and payload. Thus, a solution 

generally accepted is to hang the magnetometer sensor to the drone with ropes, up to the distance of 3 m. 

However, this configuration of the UAV-magnetometer system could compromise the stability of the flight 

(e.g., in case of windy weather) and can create unwanted periodic variations in the acquired magnetic data 

generated by the inevitable oscillations of the magnetometer sensor. 

This work focuses on the comparison of the magnetic data acquired over near-surface targets (metallic pipes) 

using two different UAV-magnetometer arrangements. These strategies involve not only the use of different 

distances between the UAV and the magnetometer sensors but also the way the magnetometer is attached to 

the drone. Both UAV surveys were conducted using the electric-powered DJI Matrice M600 pro hexacopter 

and the Geometrics Micro-Fabricated Atomic Magnetometer (MFAM), a laser-pumped atomic magnetometer 

with two alkali-vapor cesium sensors. The very high sampling rate of this magnetometer (1000 Hz), allows 

obtaining an unaliased measurement of 50Hz fields as well as the correct identification of the high-frequency 

magnetic noise caused by the rotary aircraft used. In our prototype configuration, the MFAM is housed in a 

light, aerodynamic and nonmagnetic polystyrene bird with a thin and rigid base.  

During the first UAV survey, the magnetometer was fixed to the drone landing sled, at only 0.5 m distance 

between the rotors and the magnetometer; in the second investigation test, sensors were suspended 3 m below 

the UAV. The two configurations illustrate the possible solutions to obtain, on one hand, the stability of the 

UAV-magnetometer system during flight and, on the other hand, the minimization of the magnetic and 

electromagnetic noise generated by the mobile platform. Spectral analysis shows that the target signal and the 

interference generated by the platform do not spectrally overlap, even when the distance between the drone 

and the sensors is minimal. The anomalies identified in UAV magnetic maps are comparable in terms of 

amplitude with those shown by a magnetic ground survey carried out in the same test site. Finally, the modeling 

of the aerial surveys data provided estimates of the position and depth to sources comparable with those found 

starting from the ground magnetic data. These results demonstrate the high quality of the drone-borne data 

acquired in the two flight configurations after an adequate processing. This study shows the feasibility of 

different UAV-magnetometer flight configurations that may be chosen in function on the survey target and the 

flight conditions. 
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Figure 1. On the left the first flight configuration, with the magnetometer fixed to the UAV landing sled, 0.5 m below the platform; 

On the right the second flight configuration, with the magnetometer suspended 3 m below the UAV. 




