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Design of a Radio Frequency Immunity Evaluation Method and
Communication Performance Analysis for Wireless Devices under
Electromagnetic Noise Interference
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Abstract

This study proposed a quantitative evaluation method to assess the radio frequency immunity of wireless communication devices
through near-field noise injection testing. The proposed method identified the radio frequency susceptibility parts within the system by
measuring the near-field radiation, injected near-field noise at various frequencies into these areas, and measured and analyzed the
resulting variations in latency and total transfer bytes. Based on this, the variations in communication quality metrics were divided into
three segments: normal, performance degradation, and functional failure. Each segment was simplified using a linear model, and the
resulting area was defined as the noise susceptibility index (NSI) that served as a radio frequency immunity evaluation metric for
wireless communication systems. The method was experimentally validated by comparing the NSI values obtained under various
frequency conditions, confirming its ability to quantitatively evaluate the radio frequency immunity levels of wireless communication
devices at different frequencies.
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Fig. 1. Setup for near-field noise emission measurement.
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