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Evaluation of IEMI Effects on Drone Flight Controllers and Performance
Analysis of Shielding Materials
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Abstract

This study measures the frequency and electric field intensity of intentional electromagnetic interference that directly disrupts inertial
measurement unit (IMU) data in drone flight controllers (FCs) and evaluates the material-specific shielding performance of nano-
material-based electromagnetic enclosures. FC vulnerability analysis in the sub-1 GHz band revealed accelerometer and gyroscope dis-
ruptions at 390 MHz with 750 V/m. Applying the shielding enclosures under identical conditions confirmed material-specific electro-
magnetic immunity by observing differences in IMU disruption, enabling meaningful analysis based on disruption patterns.
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Fig. 1. EMI scanning setup and result.
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Fig. 2. RS chamber test setup.
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Fig. 5. Test setup for the enclosure’s shielding performance.
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Fig. 6. Reference log data of accelerometer, gyroscope
and magnetometer.
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Fig. 7. Accelerometer and gyroscope log data from the
liquid metal shielded enclosure test.
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Table 1. Results of endurance test for shielding materials.

Test . i Avg E-field
S| Material Repititions veLe Results Notes
no. strength[ V/m)]
Accelerometer,
No gyroscope,
1 hicldi 3 797 magnetometer | Reference
sielding abnomality
(3 occurrences)
p | Aluminum| g 803 No abnormality
tape
3 MXene2 5 817 No abnormality
4 | Graphene 5 826 No abnormality
Accelerometer, L
Liquid ayroscope Communication
5 5 829 - error
metal abnomality
(3 occurrences)
(5 occurrences)
6 MXenel 5 810 No abnormality
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