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A Study on the Improvement of the Target Generating Methodology
Using Random Variables
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Abstracts

In case of Radar Simulator, the target ships should be generated and displayed on the monitor to
provide the trainee with the feeling of real situation. The scenario methodolody, which has been
developed and used in Korea so far, however, has a fixed scenario, in which target ships are generated
in the same manner at all time. As a result, the Radar Simulator developed in Korea so far was in
lack of training efficiency, as the trainee can get earily familiarized with the fixed scenario.

The paper, therefore, suggests the target ship generating methodology using random variables to
improve the training efficiency of the existing simulator. In generating the target ships using this
methodology, the speed, distance between the ships, and time interval of ships were considered as a
major factors which deternmine the ship’s movements.

The new methodology suggested was examined and found to generate target ships successfully
giving a trainee the feeling of real situation.

» R £UARY 22
- 28, RPN A B 2

KIN —83



1. A/ &

dolct Al gelol Aol At dte] S3
gk o] AejAdute A gHol 4 AHEAolA
AE AT 24 AAEE SR I %
Al A W, o] & TR & e

S
 BANFE E gA)A selY A
& sefopet gk #olc} A FHolAlel 9]
N AN, o1 %A epAle] 2D of

W gz gHol s} e AL ofvlet

AR Fu AFNAE ol B
o AARE HF A 49 x]»m
©F Foste WAL 0|43 o) =
A4 GAS) SE oo A ¥ 7 el
A vlel 49, Az, HAsA, WY S 3
ofstz A4, £FAL olzig walg A
Wl web A gl Bahe AL
Ageelde W AkstA WA ¢yR
A 2ol l%aAA el Ged A g
olde] Ze %A MFEH Fol, TRA)
A AR wiofolete 2719 REE
g 333 U R A9 Be
o] WAlo]ct

wepy B ATl Agdeldate) €

A2 AT G0 FA Akl &
o] ohd HEEAel we} e AHak
WAlLE Akstel o] wAlo] @ ZzaAe
Mgl 2 AT Wl B A ok
= Al Alete) olw £HRXTE spAo} 5
£7}, oma A e wastelol st
7 59 fad dste] HERES AYE
=4 Aeasd. 2217 oleie BEXEE
HEshe YA WAl E e 2as

o] FAAZ A4EA UAFES 3517] o)
Fol Agdolde AT At A7) g

P A5t g 5
o9 BEYY B LEY, AFEELS A
Belol el Hgated A o) A

Hrop 2AE AlEHelAde] #aA & e
Aolth B =¥ AAE Aduidd A2y &
Eolld e Auiadnte) 2Aade 2 gyel &
st Aad § AA BRAZ A
HAs Qe £, EAAANNA, FHAY §
o FEE AR, A3 2EH
Fo.2 Al diste] Meatoich

2. & &

2.1 EfZie] EM

o

A4 AAL) Aol FRske 4
Aube 2Ae] A5, 35 3 Tkl
el BAe A ARiAE 44, 4
WH: ge) 3Ye A olst mhasiA|
2 dolet AgeeldelA sk A
e A4, £ Foln A% S4S A
b @k F oA Athaute] WS
A wraj ez $1elErt sk sol £alo]
o gae) Belshe 224 AN, B
a7t AT, $AY BelAE 27149, 3
2,2 ¥ Wl 9geY =g 299
AeE 2 A71% Aa ol ek,

22 Efe| WAy
SAE A7) SN E 7 epdlo] 2

KIN—84



el ¥l 4ol ek skl o]t
sl pol ] gHolx AF nﬂﬂc} ol 9l
s}l

gEHes A7 delAde o
oz 3ed o wee dE(random
number table)E °]&3lA v} &2 gl
w0 2 s gie =y B ANSE 5

= gtk ¥ dFelAes e zEad o
ojollA  AFde EF ﬁﬂl(—*‘})"}-r
(pseudo-random number)S Al&3}aict &
2713kl diste] dAF F71E 2w vlg
A A 5] et o] F5E ol&
EX W45 FEEA A e

WA FEE AAZte 7 23]
Hl

QL'

@

L r{r

bt Aivke) %o, ] 24 EVF, Ao}
o $YRIEL oW SHY FEYES
2obz R of7]4 Bahe B4 HEL
3 B B 'f'r: Al sleid 2 =4
2% o@ ERHL

R}

AeE, dse derze gEdls
A& ol &t oleid e el B
Mdg a3 o2 vehd Ze] Fig2-1°th

o
=
2N B upel o] dAY F2IS

7 BRE AR W, E R

—

olr

e ARG AFEEE e

2 Xz
AA = s 335}

£ |
2

T2 5He ARRE

¢
[
r

At ERRNSE EolHRES
Sohe Rde Agstel gehantel B
o Abgshade.

Lo

4

Group °  Speed- uniform
of the + Interval of arrival -

targets ~ Poisson
Passing distance -

k__: normat

Own
stup

Fig 2-1 AdAdupiA /A=

) §9 1A

Al e] 432 dA HANS dFEE
(uniform distribution)& @&ty A=A g}
ooy Ao # FFE YA 9
A Gwsk uhgg Aot AEE W
Holdt s w29 FHEXYSFE T3k
FHREEYES F)O 98 F-1xE T3t
o] HEHSE WA= s woh
At o] 7t [viv2ielA deF X
£ gE2gdy & o, 7 dIEE FEYE
g, (9 FHEEYS, FX= A @D,
(2.2)¢} ).

KIN -85



f(x)={ 112l v Vx5 vy 2.1
0 , 71ek2l 735
0, x v,
FOO= |, (22)
vom v, v, S x < vy
1, X2 U,
gebd FHEEPL P4 T 94
FO0 = fz'_”v‘l - R 2.3)

2 AY%z AP FoE 4 QA% 7
o] )
X= Ul+( Vo~ U])R (24)

4714 RE G4E dehdh o dg4F
c

o143 AP LL YoFAFT BAFH
o] £A& A4 S¥oz AYet

2) $97
A e EANGE ATFRE
% 23ES E9A Y A

e EEYFUSTE BAAT = AL
st oz 4 25 Ao FAYS
TE, M0E Ze ATEEY A 95
g Tk o) BIFSRg o)W Algw
Wuo] 8 EE Azke] B Hol A
F¥ Z2asde] fold SAo] Qi Wyl
B o1t AL i Ane 5L A
S 57e) GEHgrt ARk ook A

260 ARREI} A7 7, 27} B A4
2 W47} Ry, Rz & o, Aoladete] $3x)
Re) We g AFEE g} YR BF
WAl e ez gk

x 2
O(x) = fmvlz—” exp(—%)dl ,
— o0 x(o0 (2.5)

= (2R ).
Zo=(2InR ) Y.

cos(2 7 * Ry)
sin(2 z - R2) (2.6)

A WAL F el FFRSE o] §3te]
Aot J2E AR Dok 2L
29 47t FTNHE Fo IR E3} A
B WIZ 24T F A HEE 2

=

o] A& BASE AAQ F2 YT

aEEE ST Fo B
2 A3ty 1 TS “}1—‘5

Adwto] AAlghcks 7145

3) Ante] A7 7+

AlZE t F< nH e Adnte] A HES
AR Y A TSk Ante At &
g A 2NE Jehfox] = EolF(poisson)
FiE wErh

i

P[N(t)=n] = —& ~(A0"

! ’

20, n=0,123---- (2.7

et Al gl dAA Hag e Wee
Aoel AN Aol Ate] B2 £
£ Gt Eelprmeld Auel 234
WA E ALAL Az -3 & o o] 7HAE )

KIN—86



P¥

0625 ]

.0312
1

PECTREE

10

15 20 Kts

Fig. 2-2 &#bAlof A3 st Exlekgs

gl WS X]—’F—%E% ot

debd £ 7
2 o ges 2o,

AH ERAZ A g
FE¥xol FEUEIS f(x)9)

£
2
dtl

fx)=| ¢ =0
o x<0
x —Ax
F(x)= f_wf’(t)dt = [ 1-e ™,
0

Hely FAEEGLY AGSE

FX) = 1—-e¢ ™ =R

24 S
SRR
RE 5 A

£ olale] 4] (28), (29)9F 2t

(2.8)

20 (o9
x <0

s T3l7] A

4>

(2.10)3}

X= —"/{l InR (2.10)

o] AR4E Agaol el Aoiaute] 44
5 2718 Agehe e B EUSE
WS Aloldt. o] Ao Sfa) BAR =2

O

2t 223 e 8 FaedR YL E
RAZE - & 3 o] Abhalatel A 914
Q Bl Felrl Ae) g AH P

2.3 E2lel 2t of

23.1 &9 WA A7 FEAIFIIET

38 WA 7)7] YA £ i 7kg

5-20ktsZ Astelc) Fig. 2-2614 B ule}

7ro] & AR} 4= 160003]0]H zF &2
FAUGEEE ehlgw gJoFR¥glS o

e 5kts°1]xi 20ktsAtole] 2
% alt)

KIN —87



PO) 04155
PA) 0265 P
mie 20 '

Fig. 2-3 §3 7=l A3 FEAZFEs

232 53 A=l A FEAFRIS

E3AR S Exe AR S dukA
22 HExie] oA o & F2o F
GAE TIFeE 7P B2 Advle] 33,
71 e o) 74 Alnte] Fge] =& 7-felct.
2 dFedAe e FL5 diE quid 2 A3}
o] AAbsisich. A4l A3 Fig. 2-3¢i4 R&
vle} zro] R o] Fofo] AbtiAinte] Fdle]
AFEE o F ek B FohE 022 7FE
A $35L8 oF5, HEL SFTE AU

AA #eoltl Al EHolej Al A= o]9} 2
o] AA == AthAlnte] 53 A=E o) &3}
of BAel gt HXF AL rIFEoR
32 Fofold viFA| = Adwte] A FEA =
2a#stsigo) aieba g2 9% S
o] sl vk @dd] £A] 28
2 B3t Aute] gA "Rtk &
Apoll A EAle] $A]ol whe} AbeAdnte
& A o2 wslslA o)

F?E
ra

0

2
hal
5 %
7'&
3

hﬂ

2.3.3 A Adntel AL 1A

Aojxdutel 3 A7k 214
Aol whe} zElm AZFHERZ g Aoz}
Atk £ Ao A= HAEHE dEEhe A
ute] A3 ol sto] At A5
of 2}stw FAbgke] qlEdlel ARt H
AZb A& 9nd 79 25U FE 79 3049
S Azt FHF 14780 3 24
= nl gl o] X5 AR ] AAYG A
7} Fig. 2-3%

s
4
2
X

p
e
v



P I 5t

w TR CH

P

eI

P(4}=.09515

1

Parameter  .245

& Nabg 20000

P(10)=.0212

lJi B Y B

1 4

10 Min

Fig. 2-4 AdAdve] =37k o3 fE8AFF5

2, ERAZ2R Fol Avte] e el
A=Y A P A BeldE o
AT, £F 2RE] EFAsHA HAHR
Ax WHeze vle A4 £ £Xo F
AFE #AF 5 e w2y 54 S
o Agel I FERE AHSA YU
" moh dAAgle Mg A &
Hahed =go] @ o2 AtuEA, 34"
Atz ellxf Blojup FA<l AFAEo]
7Fedg #d 5 sl

2 A7l wod AdeEel 24 24
&9, 372, Adiadute] =AA717H
AN AA wleletE s]Fez & AL A
2he] = A2z ot} o] 2t =
HEE 2 5 sAHeR Y
AT 2 Bt ¥R Wgly] dEeld, ¢
4 wFe} AA| doleE 24}, dlofet
28t3to] o] g3t ol g WAlel s7kg A
Hold Fdo] 7hed o= AzHrt

dadte] A9 A 4 AS
AL e Y AANA AF HejAEs

O
délmrs.é;_“““
2 o o ooff 2

=]
=

2 58 ukgdsle] mro Az
2+ UEE g dav)
o ol oz A F sholr).

1. e ® 7 4A, “BELH V-5
32 LS DR, WP ARILE $29
3%, BB#0 564F, pp. 21-35

2. R, MMZSEOMETRRE- T OKBE Lo
DEHS LUHR), BASEReR-UE
35 (BH41), pp77-83

3. HE, EREEICBIT MBSO ET IV
b EMBESBEICR T 5 —E%, HEpES
BEROCHE 56 (1852), ppl03-105

4. ZAAd, “FHFE AR,
pp.134, pp203, 1995

5. FMESF, “Z I B K] Bk fEE el
A F/E, R, BEEFARK K8k,
1998, ppd5-65

uod A,

KIN —89



