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Fig. 1. Dolphin’s performance as a function of rangel™. Re-
printed with permission (RightsLink: https://s100.copy-
right.com/CustomerAdmin/PLF .jsp?ref=a66368f0-df92-
40d7-b308-5da5h8h92324).
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(RightsLink: https://elifesciences.org/terms).
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Fig. 3. A biomimetic broadband pulse and echoes from the cylindrical shell: (a) Geometric illustration for a pulse incident upon a

shell; (b) waveform of the biomimetic pulse; (c) modified time-frequency of the synthetic echo of targets; (d) extracted elastic echo

and the original synthetic echol6?,

100

90°F
80

70

[
60
50 F
40

30 F

Percent correct/%

20F —&— Human: locate standard
—+— Dolphin: locate standard
10 —e— Human: identify comparison

0 . . . . . . .
-0.8 0.6 04 02 0 02 04 06 038
Wall thickness difference/mm

a4 N5 TV KR bR 0 5 B S R Y 22 Ak 2
X b B

Fig. 4. Comparison of performance in identifying the com-
parison and standard targets between human and dolphin
as a function of the wall thickness®. Reprinted with permis-
sion (RightsLink: https://s100.copyright.com/CustomerAd-
min/PLF jsp?ref=b173{da8-9b88-4bde-943f-ddbed16528ba).

3 WEHEFEWHES EARUAR

3.1 BrEFENE A ERS S

W EAE RN AR, B e A, AR H
i, HCS AT FUAR 1. S e P o R B 7 i
TRV LI K RS B i 56 e/ MR IR IR S0 46 1F
T, ARAER A A AT h B sl T R Ak

1 9% 1

Hop p B TER, p RFEEREFM NTEEE, po it
TR B E, o @A AEN TP AR (m/s),
Qum N IR
FE P AE AL R A b B A BTN [R) i A B 2%
BT 27 WA T R P AL RNy, HA RIS I
1477 X mT A hy
0%v
Pont

=(A+2u)V(V-v)—puV x (Vxv), (3)

154302-4


https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b173fda8-9b88-4bde-943f-ddbed16528ba
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b173fda8-9b88-4bde-943f-ddbed16528ba
https://s100.copyright.com/CustomerAdmin/PLF.jsp?ref=b173fda8-9b88-4bde-943f-ddbed16528ba
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

#) 32 2 3R Acta Phys. Sin. Vol. 70, No. 15 (2021) 154302

Individual echo features

(a) Tepporal features
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Fig. 5. Echo features. (a) Features in time domain, includ-
ing duration (line above echo) and number of highlights
(marked with asterisks). Target strength is also shown on
the bottom of the graph. (b) Features in frequency domain,
including peak frequency, center frequency, and rms band-
width!"". Reprinted with permission (RightsLink: https://
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Abstract

Odontocetes have evolved to own a unique natural sonar system to detect targets. Odontocetes use their

sound emission systems in their foreheads to produce echolocation clicking targets. Echoes contain information
about the size, material and ranges of the targets. Odontocetes can probe into the echoes in both time domain
and frequency domain to realize the target discrimination. More studies are necessary to reveal how odontcoetes
collect meaningful information from echoes. In this paper, the target detection by odontocetes is reviewed from
three aspects, i.e. detection range, target discrimination and biomimetic target detection system. Odontocetes
can actively adjust their biosonar systems to realize optimal detection. Numerical simulation and bioinspired
systems can help to shed light on physical mechanism of odontocetes’ target detection process. Multiple theories

are needed to deepen our understanding of target detection by odontocetes, which can provide references for

designing intelligent biomimetic signal processors.

Keywords: biosonar, target detection, underwater detection, odontocetes
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