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Abstract : The Convention on the international regulations for preventing collisions at sea, 1972(COLREGSs) defines the collision
avoidance principles and various navigation rules or the prevention of collision at sea. In particular, the initial responses to avoid risk
of collision are mainly decided by navigation oflicer’s experience and subjective judgement. However, collision accidents could be
eflectively prevented if the minimum criteria of quantitative initial response are suggested to the junior officers and the cadets who have
Insufficient sea experience and navigation competency. This study reviewed the COLREGs terms related to the initial response and the
existing papers concerned with risk assessment model. A questionnaire survey is also carried out for safe passing distance, degrees ot
alternating course and Initial response distance to avoid collision in accordance with various encounter situations. Base on these results,
we propose the proper minimum safe passing distance between the vessels, the initial response distance and required turning angles or
alternation in each encounter situations. The suggested criteria of initial response will contribute to the prevention of collision at sea as
well as the improvement of gradual navigation technology.

Key words : COLREGs, Collision Avoidance, Minimum sate passing distance, Initial response distance, Turning angles
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Table 2 The ratio of initial response distance
Rank| Third Second Chief .
. . . . Captain
Dist. Officer Officer Officer
Head on situation
05 NM | 1 (34%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
1 NM | 0(0.0%) | 3 (50%) | 2 (22%) | 0 (0.0%)
3NM | 7 (24.1%) |18 (30.0%) |37 (41.1%) | 6 (46.2%)
6 NM 21 (72.4%)|39 (65.0%)51 (56.7%)|7 (53.8%)
Fine crossing situation
05 NM | 0 (0.0%) | 0 (0.0%) | 1 (1.1%) | 0 (0.0%)
1NM | 1(34%) | 2 (33%) | 0 (0.0%) | 0 (0.0%)
3 NM |10 (34.5%) |23 (383%) |37 (41.1%) |7 (53.8%)
6 NM (18 (62.1%)35 (58.3%)52 (57.8%)| 6 (46.2%)
Broad crossing situation
05 NM | 0 (0.0%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
1 NM | 1(34%) |6 (10.0%) [10 (11.1%) | 2 (15.4%)
3 NM |19 (65.5%)|40 (66.7%)54 (60.0%)| 8 (61.5%)
6 NM | 9 (31.0%) |14 (23.3%) |26 (289%) | 3 (23.1%)
Conversing crossing situation
05 NM | 0 (0.0%) | 0 (0.0%) | 0 (0.0%) | 0 (0.0%)
1 NM |4 (138%) | 7 (11.7%) |13 (14.4%) | 3 (23.1%)
3 NM |21 (72.4%)|42 (70.0%)58 (64.4%)|7 (53.8%)
6 NM | 4 (13.8%) |11 (18.3%) |19 (21.1%) | 3 (23.1%)
Overtaking situation
05 NM | 1 (34%) | 3 (5.0%) | 4 (4.4%) | 0 (0.0%)
1 NM | 3(10.3%) | 3 (6.0%) | 8 (89%) |5 (385%)
3 NM (15 (51.7%)|30 (50.0%)40 (44.4%96)| 6 (46.296)
6 NM |10 (34.5%) | 24 (40.0%) |38 (42.2%) | 2 (15.4%)
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Table 3 The ratio of turning angle of initial response
Rankl  Third Second Chief ) .
. . . . Captain
Dist. Officer Officer Officer
Head on situation
5° 4 (138%) | 5 (83%) | 6 (6.7%) | 3 (23.1%)
10° 15 (51.7%6) |31 (51.7%)|38 (42.2%) | 8 (61.5%)
15° 10 (34.5%) |17 (28.3%) |39 (43.3%)| 2 (15.4%)
20° 0 (0.0%) | 3 (6.0%) | 7 (7.8%) | 0 (0.0%)
30° 0 (0.0%) | 4 (6.7%) | 0 (0.0%) | 0 (0.0%)
Fine crossing situation
5° 4 (13.8%) | 0 (0.0%) | 4 (4.4%) | 0 (0.0%)




o1 fA - uE
Rank| Third Second Chief )
) ) . . Captain
Dist. Officer Officer Officer
10° 9 (31.0%) |20 (33.3%) |23 (25.6%) |5 (38.5%)
15° 12 (41.4%) 21 (35.0%)43 (47.8%)| 4 (30.8%)
20° 1 (34%) |9 (15.0%) |15 (16.7%) | 4 (30.8%)
30° 3 (10.3%) |10 (16.7%)| 5 (6.6%) | 0 (0.0%)
Broad crossing situation
5° 4 (138%) | 0 (0.0%) | 3 (33%) | 0 (0.0%)
10° 6 (20.7%) |16 (26.7%)| 9 (10.0%) | 2 (15.4%)
15° 6 (20.7%) |12 (20.0%) | 21 (23.3%) | 3 (23.1%)
20° 11 (37.9%) 25 (41.7%)|39 (43.3%)|7 (53.8%)
30° 2 (69%) | 7 (11.7%) |18 (20.0%) | 1 (7.7%)
Conversing crossing situation
5° 2 (69%) | 4 (6.7%) | 1 (1.1%) | 0 (0.0%)
10° 3 (10.3%) | 4 (6.7%) |13 (14.4%)| 0 (0.0%)
15° 0 (0.0%) | 8 (13.3%) |10 (11.1%) | 3 (23.1%)
20° 11 (37.9%) | 15 (25.0%) | 25 (27.8%) | 3 (23.1%)
30° 13 (44.8%)|29 (48.3%)/41 (45.6%)|7 (53.8%)
Overtaking situation
5° 5 (172%) | 7 (11.7%) |12 (13.3%) | 1 (7.7%)
10° 12 (41.4%)|35 (58.3%)/44 (48.9%)|6 (46.2%)
15° 9 (31.0%) |14 (23.3%) |25 (27.8%) | 3 (23.1%)
20° 3(103%) | 3 (5.0%) | 6 (6.7%) | 1 (7.7%)
30° 0 (0.0%) | 1 (1.7%) | 3 (3.3%) | 2 (154%)
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Fig. 3 Turning angle of initial response

Point of Approach)

uhe] 845

=

=

A)
&

7ol DCPA(H ¥+ Ae]; Distance
(345)5 o83 =FstIvh(dt, A
|Akoll W sk ).

)5
at Closest

iy

Joy

2 &

=
o
il

tlo

N

B dgF
Vi Targetr ship
Own ship
Fig. 4 Coordinate system of DCPA
V2= V>4 V=2V, Vicosa 3)
Ui/ @
cosp= 2V,
DCPA=sin(§,—3—6,)D )
ALt A3} Table 49F 2ol 49 A& A¢lstae 1.0vh
4 o]de] bH olAARE FHIHA| EKetATh dvksiH A
Al sldel A Ak A= S5 3T 5258 T o 2ExA
Wow o AAE Fuait Aol o m, 2EEA o]F A
S49) A%} BAle] 49 wa F7hAQ WAL Axe
W AR e SRl AER WAse] NgEAe
A g Agol 9lv) WEe] Au LgAEe] AZEt x
7] WAzt kol AN} ANt deld Ao AR
A aEE 27 AAAER WY F %549 3AE 5
5 %71 WAlo] ol Folark, 10vkel ek oA el %
o gH 3§ e Jow EAHT
Table 4 Result of DCPA calculation
- . . Turning | Calculation
Situation Distance
angle result
Head on 6 NM 10° 0.52 NM
Fine crossing 6 NM 15° 0.78 NM
Broad crossing 3 NM 20° 0.52 NM
Converging crossing| 3 NM 30° 0.77 NM
Overtaking 3 NM 10° 1.02 NM
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Fig. 5 DCPA result of Head-on situation
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