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OFDM based mimicking dolphin whistle for covert underwater

communications
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Z B E=EoAe=AorE 28| oA T4l A5 %E517] 9184 Orthogonal Frequency Division
Multiplexing(OFDM) 7|8k Z11e &3 B HE 715HS A5 gick Aljteh w2 e 3&5-2 of=] 719
OFDM Al &3} tf-3- 5= Al SR EE e §, 1l 204 E1L8) fl&S0] HIAIsh Fab4= <& Zh= Frkdato|
Differential Phase Shift Keying(DPSK) 412 ufj g3} ¥H23kc) A|Qkeh WlHH-& 712&2] Chirp Spread Spectrum
(CSS)2}Frequency Shift Keying(FSK) 7|8Fe] a1 $]&-5 Wi B2 7| H ol A WSk Fub4= 829 54
e EY 5 UL MR AFE STARE B 5 Falego] Zirh= A o] Q). AAF Mo AE S Fal Alob i o
Bit Error Rate(BER) ¥} 1} Al5-0] 7]=£2] CSS @} FSK of] H|3f] &4~312 H ¢t

SHAIRO]: o5 23F T4, A H 541, 21 = A1, Orthogonal Frequency Division Multiplexing (OFDM)

ABSTRACT: This paper proposed an Orthogonal Frequency Division Multiplexing (OFDM) based biomimetic
communication method using a dolphin whistle which covertly transmits communication signals to allies. The
proposed method divides the dolphin whistle into several time slots corresponding to a number of OFDM symbols,
and modulates the communication signal by mapping differential phase shift keying (DPSK) symbols into
subcarriers that have the frequency bands of the dolphin whistle in each slot. The advantages of the proposed
method are as follows: In the conventional Chirp Spread Spectrum (CSS) and Frequency Shift Keying (FSK)
based biomimetic communication methods, the discontinuity of the frequency contour is large, but the proposed
method can reduce the discontinuity. Even if the modulation order is increased, the degradation of the mimicking
performance is small. The computer simulations demonstrate that the Bit Error Rate (BER) and mimicking
performance of the proposed method are better performance than those of the conventional CSS and FSK.

Keywords: Underwater acoustic communication, Biomimetic communication, Covert communication, Orthogonal

Frequency Division Multiplexing (OFDM)
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Table 1. Underwater channel parameters,

Parameters Values
Transmitter depth 200 m
Receiver depth 200 m
Distance 10 km
Sound speed at bottom 1457 m/s
Bottom density 1.48 g/em’
Attenuation coefficient 0.1 dB/A
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Table 2. Modulation parameters.

Scheme Proposed CSS FSK
FFT size 192 - -
Symbol duration 4 ms
Symbol bandwidth 250 Hz
Whistle duration 200 ms
Sampling rate 192 kHz
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extraction and modulation: (a) spectrogram of the
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modulated signal of the proposed method, FSK, and
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Table 3. Mimicking performances.

Modulation order (mean/ variance)

2 4 8

Proposed | 0.97/0.2x10* | 0.97/0.2x10™ | 0.96/0.4x10™
FSK 0.91/1.3x10* | 0.88/4.0x10™ | 0.82/9.1x10™
CSS 0.95/0.2x10™ - -
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