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Abstract

To determine a guidance law which is suitable for Target Tracking System(TTS) of an
underwater vehicle, the performance (hitting probability) of TTS were calculated with four
different guidance schemes, considering underwater vehicle's manoeuvrability and
characteristics of seeking equipment such as sonar. To evaluate the performance of TTS
with each guidance law, numerous target—tracking simulations of underwater vehicle were
performed under the condition of target's various motion scenario. Furthermore, the effect
of sonar characteristics to the performance of guidance law in TTS was studied by
changing parameters of sonar such as frequency of ping and detecting error of target. The
pursuit-tail guidance law showed the best performance among four different guidance laws.
Complex motion of target from straight line to turning circle and zigzag movement, low
frequency of sonar ping and large detecting error of target decreased the hitting probability.

#Keywords : Underwater vehicle(=Z2SAl), Target tracking system(SES = I AIAH),

~—

Guidance law(S £ Z), Sonar parameters(ALIS &), Pursuit guidance law(EE ST

1. A

H>ER2EHC SEEMA|IAR(Target Tracking

H2al: 20054 28 239, 201 20054 58 18 System)0let XMIDI==SHAL 2808 59 ot
t FHI; E-mail: gnangi@kriso.re.kr U=z, 380l= SEES HET 520 o2

 Tel: 042-868-7288 S SOI0) ZHBK= WHS LD, SF2SHO



=
Y
10
Hu
H0
00
oh
g
$
%

u "
0x
or
1o
O
Ht
o
=1

E ]2

Jn o o x

ry
=2
> N2

o

OH'lm
0o @ 0x Q k4ol

e

o &

TIh =8 &l 0f0F
2 HlolghHol st Aot

@
ps}
Ho
Ol
10
e -

o gy
=]
x
+4>
1]
o F
o
FA
O
=

M mo 44
&
o
g
[0
Hu

_a-i_=l
Je
X
3
2
&2
@
e
4J
i o
4
02
_O‘_ﬂ
ogr D

i
_>‘{_|
o
10 40

e =
=
0 32
0z £
Tor

im
~
S
=
o
03
{»
ook
10
41
N
o
0

4 W0
g]__l
_O'ﬂ

OIXte Hetil Chell BPE
ROl 2o 2 SR=E
AUV (Autonomous Underwater Vehicle)

o= Ol &N NAE SHES

0

‘;_511 S
on = I
Ho
0o

1s
ot
x

™
o
<
—

0z o #e 2 o 4 & 30

(]

e 30 F-IO(I) Jd 2

41 H1 0

k

)
ol
=

=

=
]

O

i

ko_u

E

2

(o}

o

re

4

M

e 4
o &
|32
R %2

LI

7l
Y
1l oy
i
i
Ho
2
End
o
U
K
S|
_O'g

0o
o0
T
02
Q
i
Of
0
|0
HU
Qob
)
04 F
=

22t 2ol ZXetCHGarnell and

Hae=

ha;
=
nE

o

e
m
V)
w0
—

%
o o 1o

O

<o)
«©
3
0y
S
=
(A
(&3
(]
&
o
=
N>

b

o gy
i
RS
p o
TR

2

Qo X2
o 39 oo
Do 1o
4>
£9
fr
10
Hl
113
¥
x
x

op
i
[en]
0
Jio
EEl
oK
I
{
30
H
M
>
i

u 0
— Om
é

o

& ooy
EW@H M2 P=22HHI=

o q

00 o
Oh
T

0x >x
i
0
i
>
i
2 ¥ 4

[
0

oo
Wy o

o
Iz
04 ]
o

B
o 4 M
o o M0
HO OO,I l’ﬂ
0 n
=
¥ &
K
o
in
=
(@]
Mo
o o

om
=z
A2 40
HU

Jn

o
)

y

3R 0
a g
i

ob > T
u A
oM

2 J
Y

4 I
0x
o
b
i
2
=

I

4

0%

_E_l
2
el
b
s
OBt
=2
x 4

g
o Lo
k) Ho
Mo o

ook

(i

o

10

H1

= L.
10
H

o 0

Ae
m
2 I
I
=2
x
fr

oo
=
g
1
10
M0
g
&

& o
2 0x i

_O'_I_l
[l
[

40 i o re dTor

W
0 =
m
i
»
0
o
>
m
o
=

b
r
i
0x
2
e
tol

2 & ABIoIEE -5t
PEHZIE HILECEM

ol
K

0x
0
Jo
]
(]
»a

Q

FiA

1o m
0x
oir
{0
40
]
08!
o
&
4]
(wl

m 0 & 02 H S H X 2o o
30
0

o

A
ua
Mo
Hu
o W
o
oV o
)
‘; o
o
30
2S
o N
0%
Ho

o o
oin
H
i

o .m f-
Jio
jua

0

22!

40 2 MEr o0
0

(-)g W

h 2o

O oy

o

Jo 10

Fel Ug H

Mo J= e W

o M
ful}
i
Ao
on o

S

A
Azmesyol 2ROH DN TASE 1
[} 2TEY A= ST 2EQUY 2EN
LIRIQRSE ZRE. +52SM2 AU
AN SER0 X} BMLH, 01 IO &t
o A0 R.RE LDRSHA SEEES REY
0| HAECH A +Z2ENE SN st
He ZZHYOR Ol= +E2SH O 2SILT
MOl 2 SE 2NRSOSRE HAECE
M2t AZSEH o SHENAAHS fig. 2

20| gM8 [ER, £EF INZ 1 AL
b

=

Pz - SH2O SIXE AUE 01850
SSle R2O2, BAD| D20 B0
SHeE,

SHEANHM

{Sonar 2.)

S|H29 93
(BE2E, 28ALRIZ)

Fig. 1 Operation procedure -of target tracking
system

Target |

Seek

|, Guidance
p o Law

Seeker
{Sonar)

Guidance

Fig. 2 Structure of target tracking system

|

i

= A

(hl}

o

3 =27 423 M4z 20054 8



I
[

o

L 012

H

(GE=FS

)

PREE - SM2UM 20X AXNILE ot
goz £Z2sHlAM= F0& =20 O
SCHHFOI AHiEl=0, 0F=201 SH= £
DAl ot= RER0l HEEIL

PIER - +F2EHe R0 Ot 2
SS i HEedl, Ol WEElet SZEol Ot
e =50 W2t 0IRAUXA &Lk 020!

AR +ESSHNE S0l R0 =L

A

fljo
P

2 =20IMs ZERHARE ScR, gus
£02 DUAS 0|, +TSEHY SEERA
Agig TAEIR BIC

3. £5%

3.1 2sYEA

+E52SHo XE2SS JI250| A0 Fig.
3 20| NPIDBHEAXYD +Z2SH
S, P8, OIMYHS xy.2E o= SHIIH
HH(y2)8 HOISHAC

+E2SHY 2SYFAS PABHS FEO
2 Jl&0lD, 4WED AWRO) 22D GHES
WHAS ABSICN, SHEESS SsUAR
BRI KA HMHSSUHAZS AZSIACH

(Gertler and Hagen 1967).
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Table 1 Principal dimension of target and
underwater vehicle
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Fig. 4 Simulated trajectory of 3 ° elevator
turning — underwater vehicle
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Fig. 6 Modified proportional navigation
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Fig. 7 Mixed guidance law
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Table 2 Modeling of sonar
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Table 4 Probability of hitting target
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target's motion
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