= 24-49-12-03

The Journal of Korean Institute of Communications and Information Sciences ’24-12 Vol.49 No.12

https://doi.org/10.7840/kics.2024.49.12.1695

BiLSTM-Attention®} LRPE
283 AAID LPI A3 25 ¢
Z8% BA

ah 7] gk, o el

’

Time-Series LPI Signal Classification
and Relevance Analysis Using
BiLSTM-Attention with LRP

Kiwan Park®, Haewoon Nam
o oF
s =

£ o= BILSTM-Attention =93} Layer-wise
Relevance Propagation (LRP)ES A-&3}e] #o|ex]Ad
(LPD) Alze] BFel T8&® A4S F33sich &
Ao T8 B2 AAE dolgR syl mule
% <715 LRPE &3l si4slar, ol Faf wd
o] ol& A A 2n] gl 1 EAS 3o R
Adslk= Zloltkh LRPE 483 &4 Hzl, mdo
AAE Ewelelld Skl Abelgloll e Eslar, oS
TAZF FRT(224 Fe]ol Wsh=z wWskd ol =v
el #=& dBAE A8 Fo T AR
< AP EAF = S Felspgick kst
SNR(AIZ o #hgH]) o] Agds B8 B =

3

o
2 AEE w2 B s AT sk ozl
[e]

Lo

i

1o

41 Helsielrk

Key Words : LPI Signal Classification, Layer
wise Relevance Propagation, BILSTM, Self
Attention, Electronic Warfare (EW)

ABSTRACT

This study applies a BiLSTM-Attention model and
Layer-wise Relevance Propagation (LRP) to classify
and analyze the importance of low probability of
intercept (LPI) signals. The goal is to interpret the
predictions of a time-series trained model using LRP
and effectively identify meaningful input features.
The analysis shows that the model maintains high
consistency in its prediction rationale even in the
frequency domain, transformed through Fast Fourier
Transform  (FFT). Experiments across various
Signal-to-Noise Ratio (SNR) conditions confirm that
the model delivers reliable classification performance
while ensuring stable detection of key features

through LRP-based interpretation.
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II. BiLSTM-Attention with LRP
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¥ 1. BiLSTM-Attention 24| £-F A%
Table 1. Classification Performance of the BiLSTM-
Attention Model

SNR (dB) Accruacy (%)
0dB 98.36
-2dB 96.92
-4dB 95.53
-6dB 91.64
-8dB 88.17
-10dB 81.75
-12dB 74.50
-14dB 63.58
-16dB 47.94
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3.1 Classification Performance
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Fig. 1. Domain-wise R, analysis for Costas signal (a)
Original Signal with R, (b) FFT Signal with R77.
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3.2 Peak Alignment Score (PAS)
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