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Deployment depth optimization method of diver detection sonar in

dynamic shallow sea
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Abstract: The detection performance and detecting range of diver detection sonar are not only related to
the sound speed profile and work parameters, but also related to its underwater depth. It is important for
underwater target detection performance to select deployment depth. The sonar performance evaluation model
using detection probability perception is established based on ray tracing theory. An adaptive optimization
algorithm for sonar underwater depth is proposed. The optimal underwater depth of sonar can be obtained by
twice screening with different criteria. The simulation results show that the optimization algorithm is effective
and can improve the target detection performance of the sonar.
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Fig. 1 Sonar deployment depth optimization

framework diagram
2 BIAER

2.1  ETIHRNEER B EIR A IR sE I TFAA 1R Y

N T B R B bR A I R e AT VA
DA 2 B 10 Dy 5 it 2 7 T 8 DUAE 2 SR R 1 P Ty
PEAE P AR o K Al AR XA H A it XS AL,
P 75 A 5 RS K FE PR B AN W R e 2 5 TR
ANHEE NS S AR R E RIS T R E SRS
S JF] A0S DR 2R SR H RSB A PN A Ik H AR R
DIAES, FER/IN BB 1 75 T PRI 12 BE
2.1.1 ETHEBIRAEBHRARKRE

REFELFEE u(s,n) BN

u(s,n) = A(s)¢(s,n)e"7, (1)

Hor, AN 2TT IR BOHRE : ¢ IR EL T A 2l
Ji 1A HIRL RS s NI P 2T 1R B ER s n N3 BT 75
2O T7 A BIALHS s w B 7 R 2R B AL 4
I ] o

TEREARRR 2R, 2 TR N

dz

3= cC(s),

% ~1lde

ds ~ 2dz’

o @

& - C§ (8)7

dé- _ 1 de

it
oA, r F 2 53 R IR KRR B FREE s ¢ A E R 53
S RIS R &

C:ﬂ7 5260897 3)

C C



$42% oM RS

Tl SRR e AR A A BGAR FE AL BR 245

Forr, 0 s A o A T
e BT S R AR T A A S AR I 5 N AN & p Al
g kg, Wk (4) X (5) FioR:
dg _

X ep(s), (W
L= fals). (5)

et ey R 7R AR PR 2R BRAR TR TT 1) B K B 2
Ko BRI, o A TR e i s 2 98 B WK pR A

¢ (n,s) = exp [—(n/W)?],
1 ¢ da2cosa
e w o ©
[oYe"
W=v (8) w7

oy, S I 7S 2R A o

R JE ;s (s,n) Fe AL AR BR R R 1 A IE
wi(r, ), FHA5 T B8 8 00 P 26 B0 10 B s I A5 40
ASCRHARA T RO A ps N

N . -1

B sin? wzp sin s ()2
ps<r,z>—[;2 (e )z<,>|] 7
(7)

Ferbr, 20 PN IKIRFE 5 co 9P JRAL I A 32
FFEHIR TL AT 130 (8) 1152

p(r,2)
p(1,2)|

(8)

TL:2OIg'

2.1.2 MR

1B 5 RERFK T Hi BRI A 75 0l R 4045 7% 18
FEN, HE5 RAE— @ R BB T A R G RE .
e N0 75 K 22 AR AE i B U, 32 TR )
FR) 5 M0 71 B, SCE T BN 228 R VR M 52 PR 1) 32 3 A
JiHe,

SE (r, zs, z4) = SL — 2TL (1, 2, 24) + TS

— NL (r, 25, 24) — DT, (9)

Hrh, SE NSS4 E; SL MRS TS N H brik
J& s DT AR s RL RS, it ST LS RS
R [4]s r RONEEBS 5 2, RN P IRIRE s 2, T BARTR
FE 5 RS 2% NL i R o8 A

AN—AGn RL—AGgr
NL:101g<10 10 +10 10 ) (10)

Hor, AN IREIME S 4, Hib st (11): AGy A
PR B (6 0 75 18 25 AG R D9 B2 WO 51 (1 YR8 M 18
B, W I THEL S BESCHR (5]
N (f)=101g f~*" + 68 + 55, (11)
3 (11) H, f B, B kHzs S ISR .
Ferla %5 O RN 515 5 REHIRRER
A (12), A Z RS S A SR RE R AR O,
SRAFEEAMIRS P3PS W55 A5 PRI 5 «
1 SE :E2
= 7@0 /OO exp [—%‘2} dz,
(12)
Ho, SENM —# 4 RBNESRE, BEoRE
N0 AB RN 1/2. Wi 2 A5 R 2
PR

po (SE(r, 25, 29))

1.0
£
2 0.5
gﬁ
0
—20 —10 0 10 20
G5 RESE/dB

K2 (55 RESHINBE #3002
Fig. 2 Change curve between signal excess and

detection probability
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Fig. 3 The flow chart of adaptive optimization

algorithm sonar underwater depth
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Table 1 Simulation results under typical sound speed profiles
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Table 2 Simulation results of the first target
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Table 3 Simulation results of the second target
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