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Submarine Searching Models for Helicopters’ Encircled
Sonobuoy Array
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Abstract; Several typical styles of helicopters’ encircled sonobuoy arrays are introduced, and the sonobuoys’
position models are established, which provides a scientific theoretical basis for sonobuoy placing. The
distribution model of submarines’ initial position was set up and the method for calculating the distribution
radius of the submarines was described. Then, the submarines’ maximum velocity was estimated mathematically
based on some specific hypothesises. The submarines’ maximum velocity was defined as twice of its economical
speed, which rationality was demonstrated through the probability theory. In this way, the submarines’ velocity
obeys Rayleigh Distribution. Finally, simulation was made about the effect of the submarines’ initial position
distribution and their economical speed on the antisubmarine searching probability of the encircled sonobuoy
arrays, and some results were obtained.
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Fig.1 Schematic diagram of circlar sonobuoy array
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Fig.2 Schematic diagram of square sonobuoy array
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Fig.3 Schematic diagram of triangular sonobuoy array
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Fig.4 Relation between position and azimuth of the submarine

HE 4 ATLLE
Vi, =/X +Y
a—arctan(y)

FIAIBEHLIA R R BR V, 5 o RBRS MR,
HEEEIX=V -t -sina;Y=V, -t -cosa, HH
AT HCh
IHX,Y) _
(Vi o)
A8 Vo KRG EEER (V1,,a) =

VZ 2 VZ t2

|JIAX, Y)—2 3zeXlo( 232),1‘(1”1) 32@410(—232),

sin Vit cos o

J= (12)

cos ¢ —Visina

fla)=5-

Bk, V, BHH 5, o BB 50T, w1 RS
HEV, 5T o EI’J*E%K%EEE%WJ

fV) = zeXp( 2)

(13)
fla) =5=
R ,Y, e [0,0) o bR B, FEARIH Y,
HAE[0,V, ] X8 R BUE, SR E V, KTV, ER
B BRI/ N, TS TS
B, RV, ¥ME

® - V2
BLV] = [ VSOV, = [ eV = |75, (14)

i@ﬁﬁ‘]%ﬁiﬁéﬁﬁﬁﬁmﬁa V, % KT RE A
{ELAS, G UFALEE V, S AR 4 e IR i ™, PR B AR
BT PR B B R SR, WA T 22 6,

B ELV.] =, [ T8, =V, 5kl

81 = lves ( 15)
N T

RIGK V, ZEXE[0,2V, BSR40 BBk F(V,) =
fvnf(V,)dV, =1-e" ~0.9568,

I, A E R R 00432, )8 T/MERF
o PG, ISR LA 2V, VR AT AE B B R V,, 7T LAAR
UEEATE 95% HIEIL T R—RE B




123

BEEIC%: BT RF AR E R R R AT 13

4 HEXH

TEETSERP R HEEM, 5 2 FBi
RORTR T, 3T 3 AP 4 i A 60 B o P VRSB 4 2 o B 1K
A LA RIS ME 2 TR SRR N X R AT MRS
BTo HT AR SO T 87 94 P2 A I AR ot P 07 1 9
BEGE, A EABTSCAAIE IR, L, B A% B AT A
(i AR AR

1) ¥ RE dn o B RO R PR I R

PrEBERE AR EIHPLRI A6 f2 2 (200 km,
200 km) , 5 BERT A AR5 B O (400 km ,400 km) , K
FEOATERR 12 8 XTEREVMIIG AL B BAER 0.5 ~ 8 km
(0.27 ~4. 32 nmile) {5 H 10000 K, {FELERMA S
B o

1 2 3 4 5 6 7 8

RIS A B BT km
K5 AR AR AL B B X A R A R
Fig.5 Effect of initial position distribution on search probability
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Fig.6 Effect of economical speed on search probability
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