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Abstract : The evaluation of safety of simulated maneuvers is frequently analysed by so called goal-line or point of interest in Korea. For
the purpose of warning the risk in the proximity measure composed of only the goal-line analysis, this paper utilized Korea Institute
of Maritime and Fisheries Technology(KIMFT) which houses a real-time, full-mission shiphandling simulator to examine the goal-line
and in-length analyses in the outbound channel of Kwangyang port as an example. It used a 15,000 TEU container ship as a model
under environmental conditions of the northwestly 26-knot wind and 22-knot ebb current. The result of two analyses showed the
probability invading the channel boundary obtained by the goal-line analysis is a little greater than that of the in-length analysis. Therefore
it was acknowledged that the proximity measure by the goal-line analysis alone may be followed by some risk. In addition, this paper
was to suggest the closest distance to channel boundary from the ship’s edge as one of proximity measures, instead of using the ship’s
deviation from the centerline of channel,

Key words : Proximity measure, Continuous or in-length analysis, Goal line or line analysis, Composite track plot analysis, Average
closest distance, Group average closest distance, Group standard deviation
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Table 1 15,000TEU Container Ship's Particular

LOA 420 m GRT 220,000 ton
Breadth 595 m DWT 180,000 ton
Depth 305 m Speed 255 kts
Draft 160 m BHP 155,600 HP

Thruster 5,860 HP Air draft 585 m
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Fig. 3 Composite track plots of passages of leaving Kwangyang harbour
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Table 2 Environmental condition

Wind Current
Direction NW Ebb tide
Speed 26 kts 2.2 kts

Table 3 Detail of Channel of Kwangyang Port

Channel Width 80 m
Inbound 2,169
Straight Part Do 7
Outbound 2,125 m
Angle of Curved Part 37°
Span of Bridge Piers 1,520 m
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Table 4 Closest distance of each pilot in Segment 1
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PL | P2 | P3 | P4 | P5 | P
Ageggge 194.27 | 187.47 | 181.63 | 183.20 | 18257 | 18354
CPA std| 687 | 1305 | 1882 | 1823 | 1832 | 1816
CNgg 18218 | 160.94 | 136.98 | 136.98 | 136.98 | 136.98
Hvading | 0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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Table 5 Closest distance of each pilot in Segment 2

P1 P2 P3 P4 P5 P6
A‘éegj‘\ge 156.76 | 121.48 | 129.05 | 132.79 | 143.72 | 136.65
CPA std | 27.37 | 4540 | 3533 | 3428 | 3395 | 33.13
Min
CPA | 8293 | 1380 | 4987 | 6120 | 6256 | 55.73
In;’;‘g;)“g 0.0000 | 0.0037 | 0.0001 | 0.0000 | 0.0000 | 0.0000
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Table 6 Closest distance of each pilot in Segment 3

Pl P2 P3 P4 P5 P6
A‘éﬁ;’zge 264.83 | 260.26 | 224.23 | 211.16 | 231.14 | 259.66
CPA std| 50.82 | 3584 | 56.00 | 5450 | 60.05 | 86.22
Min
CPA | 12846 | 18440 | 7150 | 6521 | 8426 | 6209
I“;i‘(‘f;)ng 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0013




Table 7 Closest distance of each pilot in Segment 4

PL | P2 | P3 | P4 | P5 | D6
Avcegzge 27486 | 18393 | 227.40 | 226.81 | 225.49 | 266.58
CPA std| 2019 | 11.04 | 2318 | 2331 | 2041 | 41.9
g}g 22559 | 161.36 | 196.77 | 196.77 | 196.77 | 196.77
Tading | ,0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
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Table 8 Group closest distance of each segment

S1 S2 S3 54
Group
Average CPA 184.86 136.11 240.85 23297
Group
CPA std 17.06 37.13 63.06 37.66
Min
CPA 136.98 134. 62.09 161.35
Invading Prob| 0.0000 0.0001 0.0000 0.0000
3.2 2EM 24
2EA BALS Aute $HES Avpn Bye] H: 3
Ze Hg AAsa 1 AglA Aurel Frg W H2HA
98 Tl BAshe Waol olZE A% wAHA g} vt
AR A AZn BRAAA A F A Ak
AdE 2 el AgAGE ek
o71ME XYL Fig. 19 I, V, VIZ s}th Rxo|
B Al B shtel d2A BEA MelA 7 2EA
AagAeel FHERES) AR LS WL Fig 48 B
H 6% F2EX] HIFAYE X 21 s ¢
% 34tk T Table 9% o] KS” 43 774 A%g dvjwo}
3  AREAD

p &2 0942812 FoFF a=005KY} AW
o] 0.202123%. 3AA 05 6%
SAEALYT BAEEE ©

i
k)
e
EY)
4
XN
e
o
N
&N
ot
4
22

3) “Kolmogorov-Smimov test”Z 2™ KS ZA Aol 3o}

[=]
Asta AWEES Fasith
7+ ExHo| digte] 7+ 7| ARHS A std Table 10
3} 2
L Lo
| - Empirical CDF .c'?
0.9}! ¥ |
@ Normal CDu . o® ]
é 0.8 %./.
g o7 ,4'(
2 —
§ o.e‘L bt
3 | 1
£ 05 s
2 K]
& )
2 0.4: “/'
3 03t -
E
3 oz o
| »
0.1 ot
- o J
. |
0

2 -1.5 -1 -05 0 05 1 15
Random Variable

Fig. 4 Comparison of Empirical & Normal CDF

Table 9 Result of KS test

Null Hypothesis : Normal Distribution No rejection
P-Value 0.94281
Test Statistics 0.20212
Critical Value 0.51926

Table 10 Closest distance of each goal line
m v VI

Average CPA 138.73 282.33 216.84
CPA std 3.39 895 26.86
Min CPA 13456 271.02 187.20
Invading Prob 0.0000 0.0000 0.0000
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