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ABSTRACT

This paper proposes a new signal detection
method based on a recurrence plot (RP) algorithm
for detecting a burst signal. For detecting the burst
signal, the conventional energy detection method
performance is degraded because of the characteristic
of the very short length of the burst signal. We use
a three RP algorithm to visualize the burst signal

and to utilize the CNN model for training and
validating. performance improvement. The proposed
methods based on three RP algorithm and CNN
model show better performance than the conventional
energy detection method through the simulation

results.
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Fig. 1. Received signal energy according to the SNR;
-5dB, 0dB, 5dB.
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Fig. 2. Three types of RPs produced from received
signals according to the SNR (left: burst signal present,
right: no burst signal): (a) Cont-RP; (b) ReLU-RP; (c)
Bin-RP
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Table 1. Parameter values for simulation

Simulation parameters Value

the sampling frequency (f,) 2MHz

the sensing duration (7,) 2ms

the symbol duration for burst

. 100 s
signal (7,)

SNR -5, 0, 5 dB

¥ 2. daefFel wE HaE S HE e
Table 2. Burst signal detection performances according
to the algorithm.

Recurrence plot
Cont-RP | ReLU-RP | Bin-RP
Model CNN
Accuracy | 0.81 £ 0.02 | 0.86 £ 0.02 | 0.87 + 0.02
Precision | 0.80 + 0.02 | 0.90 + 0.02 | 0.89 + 0.02
Recall 0.82 + 0.02 | 0.83 + 0.02 | 0.86 + 0.02
F-score 0.81 + 0.02 | 0.86 = 0.01 | 0.87 £ 0.02
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Fig. 4. Comparison of the burst signal detection
performance according to the algorithm
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Fig. 3. The CNN architecture for detecting burst signal with RP algorithm.
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