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In this paper, an analysis tool for naval ship collision
maneuvers is developed by using Modeling and
Simulation (M&S) technique. To achieve this, a ship
maneuvering model is constructed by reflecting ship
particulars and turning diameter. The Middle-Latitude
algorithm is applied to accurately calculate the latitude
and longitude coordinates of ships. For simulation of
collision maneuver, the collision course of the own ship
is calculated based on the relative position of the target
ship. In particular, to enhance the reliability of collision
determination, the analysis incorporates the main
dimensions of each ship.
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Target (T)  Vr Ry
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Fig. 1. Configuration of geometric relation

OpSt @r] WAE UERH 7] 9 71stekA <l
AE o] &3tch. ¢4, Fig. 19] ‘d2'E 4] (7a)9} o]
et < Q1AL of bt Ao S AW MA| £ 8.5
EAZH)L B 2554 945 34 2854
A ()3 2ol Opt Oro] TAE T 5 AT

d2 = Ry sin®p = Ry sin @ (7a)
_Rr _ Ry
VTV, )
Vepsin®@p =V sin @y (7¢)
. (V7T

&y =sin~! (V—Fsm (PT) (7d)

Or A, 7|5keEY BAE ol Sako] 3t 729
obgh Aol W9 (arn) & TEako] 4] (8)3 o] ¥
a4 AT ol FEEE HAFTHLE A 9) &
o] vehd % 9}

O = arp — & ®

€ = apr +sin™! (Z—; sin(arp — fT)) )

Bgo, wHe 7% 9%
A% HEANA YA
EENAE FEHE €118 F (mid-latitude algo-
rithm) & Age19ith FRIAE FLYZS ¥ LA
e A o 5ol go) THHEAL Y] A9 Wat
£ DA oR AR AYOE, D(E)FU 7
A HS 285k o vs) ALbEo] Ao
A% 484 ARES R 4 ok FHo] 9]
o SEYL 71202 YL 1=+ 609 (nautical
mile, NM)O|1, 1 NM2 1.=E Q] £38 07 A7t &

*F A= A YLE o] &5k W o H[7]

FTadE ¢SS FMA ol Aol AT

St A 9% WsHE AbE ok 2 4] (10) 3 Z .
Y &2 &5t A 5 ol E’E A=
(D)E Al4tstar, 9] ol5 ALt IR (HE &
&35t A& MeF (A2 ALt Fe Aol
w2t A7t FolstE R, A A4 (CHE AE3H
B At (AN S A4S A= Mot 9% ¥
StFZ &8st dA AA S FAE HEE AET
c}.

D=V-At (10a)
= (D - cos £)/21600 (10b)
= (D - sin £),/21600 (10c)

0, =06, + A0 (10e)

o714, iz oA §ANA Y B, L= A X
oA B, 6 ol A AANAY &, b= AA
AR NA Y HEF ofm| et

=" A5 &5 2l gIFAHS 45
A4} A3 (steady turning) A& o)A
o AlEd o] A2 A o of Al d 3t eh2t
£ dEsto] JA A3 Aol =2 w9 A3
/K]—O]J— H]—A] o=z X]oﬂo]-oﬂl:]- O]H’H 7%—)1/‘01-/}_;‘ Z A
A ey &9 21 A3 A& =7 DA SHA
FAEH, 2 |37 dAYT T E
oJu|gtth A& o] A= fIet U Y
of g 2l sttt

Q

Table 1. Simulation condition for steady turning

Parameters Description Value
L(m) Length 150
Tm(m) Mean draft 4.5
A (ton) Displacement 4,000
(ton/m®) Seawater density 1.025
V(m/s) Velocity 15.43
6(deg) Rudder angle 35
TD(m) Turning diameter 2,500
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Fig. 2. Simulation result of steady turning
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