Syt ek
ghpark57935@add.re kr, leedhun@add.re.kr

A Design of MCA-CFAR Detector for Extraction of Cetacean Whistle
Contours

Park Geun-Ho, Ahn Jongmin, Kim Wanjin, Lee Sangkug, Lee Donghun

Agency for Defense Development

ERe 5F A BHERY LAPL BASE 9209 Fe £58 97 A7) PAS AXB, 02¢ 25 A welslel & e T
M2, R WA Bl H2 o] B wASHE g 4 H53S X ; SEXER
AES A AN AR 48 weld, AP

[.AE& of A&sich E]x, Alekels Wy FYE B E 9T 4 ke
F A% EHF LU oA ek o AsE w5 oe M
"4]‘4 a7k AREE e 2A T OERE WY 29
(echo ocation click)3} 3% S(whistle)o] itk 2gge Fya ous L BA7] A
ANFEA Ho| Al So FLHAT & &2 Y Fug vz A5R, B =RdNE JES 252 Y8 Fuk4 =4 09 1D MCA-CFAR
g A 2 Aot YAt *P%Q*E AR geA ATHIL ol¢]  "AIE AT ARbetE WHE A BlA dEd F 7HAE uest
A= UF FL& 3} (coda), L5 (burst-pulsed call) & d&Ho] o AASA A HAZ 853 FASA 7] JalA T Fo2
1 YRe Fostd Jds AsE ‘“‘3/‘]7]5}[ 1 7| (reference) A& AASIATE 852 T3 tidellA olux|7} &
Ao & ol 1Y 9] 4TE &Eahe AA B 54l Vlwo] st AEBER BV FYES 5 2ol gttt F HAR te] §
i QITH2]. AA B BAl &Sy FY5S T2 ByE, 1 & 8 BAE Y8 71 AddA FE F4 A s arrr & A& AAG
gk Al 5o CSS (chirp spread spectrum), OFDM (orthogonal frequency £ MCA-CFAR 4]& 243131t} MCA-CFARE step-size 23S &

ol

division multiplexing), FSK (frequency shift keying) 5] ®% W< {715 Aol 2 32 AlAT & S FAI3]. AN o] ©4]7]
ALS2]. AA B Fale 2dAe] FastuE A Asd fiet & = step-sized] & T3 o2 F N9 Sdighe] FAHWA 9

WEE F88 A7) e Azrol ZA 7}0} 247} 9ok
AA 2 AN RS Hdgls] faiMe B2 £ HolHE utebA], £ = A e 7 719 MCA-CFAR 9A18S A9 &84t
28 1y 5% A5 7R EAS FEste Aol Basith 5o & 5 siglvh of WA ahe] Akl Sletd gk the ARkl 3&
9 Afele ARt w2 Fi ARIE Fasith FA s gigh &5 BT F ARE Roes 4ES 7tk

STFT (short-time Fourier transform)& AlZtol W 3]&89] Fab¢ TAGeR  Adse WHeE "y F Y step-sized] i3l
g AT & Jdv= W F AR &) STFTY T3 F4 5 MCA-CFARE F58 5 7} Ao djal] 4z dake Faste] 54
AHS YA 2R CFAR (constant false alarm rate)& &3 BAE & A YA Stk F M9 step-sized 244 d, % d,, 2 step-size®l
sdet. &k MCA-CFAR ©41719] QA1%& T, (n) 9 T, (n) 2 519, & 3=t
STETe ©A715 A 83t Aewe] Fard F22 W F/HE L g Aoketes 94719 QAZ Tn) S o8 Ao 78 % 9l
galof it} 3 WA= & SE5o] EAlste dFolt) o] B¢

Hjg 55 FA A &L e A5t E ©BA 7S A5t —mi

o} Ze1ee gu A Eelne A EH%;W Qg%ﬁr _E_glg}j T(n) =min{7,(n), T,(n))}. o

ek A A e o A2 B 0 e e, 1L 9ES A 29

B =%l M = MCA-CFAR (minimum cell-averaging CFAR) 7]¥+e] Aokgk w el A%S NOAA (National Oceanic and Atmospheric
358 22 woks Foksit), Aokl e 1= MCA-CFARE ¥ Administration)ol X A&l wlolH[4]2 &&ato] AFaih. 28 1
Q8 Ao, e Sudt BAG] H59e WA W 483 & 0SS THTE BASE BRI 9 Asteln, 19 200 The)



Frequency [kHz]

0.2 0.4 0.8 0.8 1 1.2 1.4
Time [sec]

(a)

Frequency [kHz]

0.2 0.4 0.8 0.8 1 1.2 1.4
Time [sec]

(b)

Frequency [kHz]

0.2 0.4 0.8 0.8 1 1.2 1.4
Time [sec]

(c)

Frequency [kHz]

0.2 0.4 0.8 0.8 1 1.2 1.4
Time [gec]

(d)
(a) STFT, (b) CA-CFAR, (c)
MCA-CFAR, (d) A|¢tsl= MCA-CFAR.

ad L oses 9A A9 ],

&5 2Egol £AEE 4% €A A%E Yehldith 19 13 2
9] (a)i= STET, (b), (c), (M Z2+7F CA-CFAR, MCA-CFAR, Al’teh=
MCA-CFAR®| ©A43}o|t}. CA-CFARY] 984 &5& 106 7=
are} 71 A Az 44 63 22 AAsAT ()= MCA-CFAR &
2 AR 7)1 A 279} step-size 44 249 142 A (D)=
Alorsh v o] Bhx] Az 7|5 A F7)= {24, 82), step-sizes= {14, 66}
o7 AAsrh

Iy 13 204 FRIF F Rl =
MCA-CFAROIA PIEhA| & vefh= —r-r77}7<] = s
At BE "R Fg £08 V)FE AL Ao RE, 17 2
9] 0.9~14% ApolollA] g1E 4= 9lxo] Fe 5o s = BA8HA &

o PN
= A5 ¢ g

e =
.
r

&

e e g&en FYso] B AateA F&eo)
eh7) 5 4= 9)= MCA-CFAR ©4]7]2 A|otalglth. 24 do]
& A3k, fEegol THYTRE B4 A3t frasiA e

7ol &
akaL, S5l BAHA g e Bk

U o

.

bit

IV
=2
oo i

pods
o =

fru
o
(=2

)

Frequency [kHz]

nz 0.4 0.6 0.8 1 1.2 1.4
Time [sec]

(a)

Frequency [kHz]

0.2 0.4 0.8 0.8 1 1.2 1.4
Time [sec]

(b)

Frequency [kHz]

02 0.4 0.8 0.8 1 1.2 1.4

(c)

Frequency [kHz]

nz 04 0.8 08 1 1.2 1.4

Time [sec]
(d)
a9 2. 3Es ¥4 4% 2, (a) STFT, (b) CA-CFAR, (o)

MCA-CFAR, (d) #I<tsl= MCA-CFAR.

ACKNOWLEDGMENT
o] Ao e o7 A3 (915084201).

o] =&

2024 A4

rlo

12

[1] Young Geul Yoon, et. al, “Study of Acoustic Characteristics of
Common Dolphins Delplinus delp/us in the East Sea,” KFAS, vol.
50, no. 4, pp. 406-412, 2017.

[2] Seungwhan Seol, et al, “Research trends of biomimetic covert
underwater acoustic communication,” 7he Journal of the Acoust.
Soc. of Korea, vol. 41, no. 2, pp. 227-234, 2022.

[3] T. Kim, et al, “Implementation of Threshold Calculation for
Target Signal Detection in Radar Systems, AZISE Trans.
Computing Practices, vol. 26, no. 12, pp. 567-572, Dec. 2020.

[4] NOAA National Centers for Environmental Information (2017).
Passive Acoustic Data Collection. Asheville, NC: NOAA National
Centers for Environmental Information. doi: 10.25921/PFOH-SQ72.



