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Abstract

Specific Emitter Identification (SEI) represents a pivotal physical layer authentication technique in
communications, which utilizes Radio Frequency Fingerprints (RFFs) stemming from intrinsic
hardware imperfections to uniquely identify wireless devices, thus playing an indispensable role in
radio monitoring. The advent of deep learning techniques has significantly enhanced the efficiency
of SEI. Nonetheless, the majority of existing methodologies are confined to extracting features from
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a single signal domain, overlooking the synergistic potential of multi-domain signal features. Ad-
dressing this gap, this paper proposes a novel Multi-Domain Feature Fusion SEI (MDFF-SEI) ap-
proach. At its core, we architect a dual-branch neural network to delve deeper into the manually
extracted multi-domain signal features. Following this, we employ an Adaptive Feature Fusion Mod-
ule (AFFM) to amalgamate these features, achieving a more holistic depiction of the signal charac-
teristics. The efficacy of our proposed method is corroborated through rigorous evaluation on a
dedicated communication radio dataset and an open-source real-world RFF dataset that encom-
passes LTE and variable channel conditions, showcasing cutting-edge recognition performance.
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Figure 1. Multi-domain feature fusion SEI
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Figure 2. Fusion module
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Table 1. Algorithm configuration
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Table 2. The recognition accuracy of different numbers of emitters on the Dataset Provided in [19]

2. E[IIRHMHBIRS IR TR ERF IR ERR

TIN5 4 6 8 10

MDFE-SEI 0.975 0.963 0.959 0.943
CNN-STFT 0.883 0.902 0.939 0.912
CNN-ITPC 0.875 0.845 0.812 0.791

Table 3. The recognition accuracy of different carrier of emitters on the Communications Radio Dataset

3. ARERLE A RIEE LIRAFRIEUR RS R ERE

JTiEIE 260MHz 310MHz 350MHz 420 MHz
MDFF-SEI 0.893 0.873 0.909 0.830
CNN-STET 0.777 0.773 0.777 0.637
CNN-ITPC 0.693 0.887 0.813 0.363

Table 4. The recognition accuracy of different sample length of emitters on the Dataset Provided in [19]

= 4. [V IRHEVBIRRIR AT R A K ERSTRAERE

TIEFEAK 1024 2048 3072
MDFF-SEI 0.945 0.943 0.969
CNN-STFT 0.879 0.912 0.924
CNN-ITPC 0.693 0.791 0.729
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