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Objective: The purpose of this study is to contribute to the reduction of human error
of captain and OOW for prevention of ship collision accident by investigating and
statistically analyzing the factors of human error of the captain and OOW.

Background: Ship collision accidents tend to increase every year, and the cause of
ship collision in recent 7 years is 98% due to human error. However, there are few
studies on the cause of navigation officer's human error in the ship collision accident.

Method: This study collected and analyzed data of ship collision accident 109 cases,
218 ships and 218 captain and OOW from passenger ships and merchant ships over
500 tons from 2010 to 2016. Through cross tabulation analysis, causes of human
errors in OOW were identified in ship collision situations.

Results: As a result of analyzing the cause of collision caused by the OOW on 134
vessels, the main cause of give-way vessels were the neglect of lookout and watch-
keeping (63.8%). The stand-on vessel did not carry out appropriate cooperation
activities (64.6%). In the case of the captain, the most frequent cause of collision was
the neglect of lookout and watch-keeping (46.4%). The first mate (45.2%) did not take
appropriate cooperative action. In the case of the second and third mate, the cause
of collision was the neglect of lookout and watch-keeping. The lookout neglect factor
was the common cause in the give-way vessel and the stand-on vessel (51.5%).

Conclusion: When encountering another vessel during the voyage, it is necessary
to navigate thoroughly with naked eyes and radar, looking for the other vessel, and
the maneuver to avoid collision should be active operation at a sufficient time. In
this study, 109 cases of ship collision were caused by human error of captain and
OOW. It is suggested that the captain and the second mate should pay special
attention to the voyage because there are a relatively large number of cases in which
the lookout was neglected.

Application: The results of this study can be used to present guidelines for
preventative measures for the captain and navigation officers in shipping industry
including navigation safety and education/training.

Keywords: Human error, Officer of the Watch (OOW), Ship collision accident, Give-
way vessel and Stand-on vessel, Cross tabulation analysis, Cause factor
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2. Method

2.1 Definition of give-way vessel and stand-on vessel
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Figure 1. Conceptual diagram of the give-way vessel and stand-on vessel
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2.3 Data analysis
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3. Results

3.1 Analysis of ship types and the distribution of OOW

3.1.1 Ship type analysis

Table 12 =ACid Mot & 218M0f TS Pz R EOICE Y2 & 134%(615%)0|11 01410] 84%(385%)0|0] mFM 2Z= &
o A

0] 698 (51.5%), {0 40%(47.6%)0|H FX|M2 AMO| 658 (48.5%), O{A10| 445 (524%)2 2 LIEFATHKMST Investigation Report,
2017).

Table 1. Ship type classification [ship (%)]

Ship type Total Give-way vessel Stand-on vessel
Merchant ship 134 (61.5) 69 (51.5) 65 (48.5)
Fishing boat 84 (38.5) 40 (47.6) 44 (52.4)
Total 218 (100.0) 109 (50.0) 109 (50.0)

3.1.2 Analysis of the distribution of captain and OOW

42E(31.3%), 26 oAt 31H(23.1%) «=O|Ct MEQ| HIZTII 2 O|F= 042 ZR0| 848 (385%) ZF7 MEO| TefHa 22
£ o1%7] ME0|H Mol ZL0E sS4 12 E O|TF MEtofA si7|Ar EFo2 MEL} slofAl & Ho| wLh2 gz 225 ot
= 4271 ByD 0| Ystnt £Fo| met Muto] EF0| Bl AN MEO| FE =MEZ o7 RS2 LIEFLCE

Table 2. Captain and OOW classification of merchant ship [ship (%)]

Ship type Total Give-way vessel Stand-on vessel
Captain 51 (38.1) 27 (39.1) 24 (36.9)
First mate 42 (31.3) 20 (29.0) 22 (33.8)
Second mate 31 (23.1) 16 (23.2) 15 (23.1)
Third mate 10 (7.5) 6(87) 4(6.2)
Total 134 (100.0) 69 (100.0) 65 (100.0)

3.2 Analysis of causes of ship collision caused by human error of captain and OOW
3.2.1 Causes of ship collision caused by captain and OOW

Table 32 Human error0i| 2|8l Of7|=l Mut=s=
010 56X(418%) 22 1% U1 B XA |3

Moz ArjMol Sete BABIA| 2ot

i

| |10l @0lof Chsh BI=2M ZADOICE TotalOf| M A CHE Metol| Cist AALZ 2
LEASLE K| %2 Q10| 428(31.3%), H. ACHMES QIX|(Perception)?t & X|&
X |

Q0l10| 22%(164%) =2 2 LIEGICY

2y Al CystIZa St 3| x]
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Table 3. Causes of ship collision caused by captain and OOW

0] 44%(63.8%) 22 71 T, H. oCiMEr X0 3 X2
HSZ O] O[HO| 428 (64.6%)0|H A HAAZO| 12H(18

2 [0l0] 178

2 LtEPTC

Causes of chip collision caused by Human Error fota Give-way vessel Stand-on vessel
Frequency (%) Frequency (%) Frequency (%)
Total 134 (100.0) 69 (100.0) 65 (100.0)
A. Negligence of lookout & watch-keeping 56 (41.8) 44 (63.8) 12 (18.5)
B. Failure to take appropriate cooperative action 42 (31.3) 0 (0.0) 42 (64.6)
C. Unsuitable maneuvering 4 (3.0) 4 (5.8) 0 (0.0
D. COLREG violation 1(0.7) 0 (0.0) 1(1.5)
E. Opponent ship situation misjudgment 1(0.7) 0(0.0) 1(1.5)
F. Inadequate pre-sailing preparation 1(0.7) 1(14) 0 (0.0)
G. Poor selection of ship's course 1(0.7) 0(0.0) 1(1.5)
H. Ignore continuous monitoring of opponent vessels 22 (164) 17 (24.6) 5@@.7)
. Failed to predict situation 0 (0.0 0 (0.0) 0 (0.0
J. Etc 2 (15 0 (0.0) 2(3.0)
K. BRM failure 4 (3.0) 343) 1(1.5)

3.2.2 Cross tabulation analysis between causes of collision and OOW

Table 4= Table 32| TotalOf] CHS}O] A& 3 OOwWet € $t7HX| Human error OF7| €191 Q0I7F WAHE A
QI KOl Sl AOZ LIEFLICHR=27.745, p=0424). A2 A BAHLZ0| 26H464%) 22 7t B

S 0] O[#O0| 19FA52%) 22 JHE WAL 25 Ul 35 oAt A BAHAZO| 7HY B2 &
Figure 2. (0)2] TEMOM= MEI OOW 2F A BAHAE

0] 7+8 B2 Roe= LIEtH Fo| £EF0|o] (of FA[M2 d¥a oow

Table 4. Cross tabulation analysis (Total ship)

Factors causing captain and OOW [ship (%)]
oow
A B C D E F G H I J K Total
Captain | 26 (464) | 13 (31.0) | 2(500) | 0(0.0) | 1(100) | 0(0.0) | 1(100) | 5(@27) | 0(0.0) | 1(50.0) | 2 (50.0) | 51 (38.1)
1t mate 12 (214) | 19(452) | 12500 | 0(0.0) | 0(0.0 1(100) | 0(0.0) 8(364) | 0(0.0) | 0(0.0) 1(25.0) | 42(31.3)
2 mate 15(68) | 7(16.7) | 0(0.0) 1(100) | 0(0.0) | 0(0.0) | 0(C.0) 7(31.8) | 0(0.0) | 0(0.0) 1(25.0) | 31(23.1)
3d mate 3(54) 3(7.1) 150 (00 |0@©0 |00 |O0(@©0O 2(9.1) 0(.0) | 1(50.0) | 0.0 10 (7.5)
Total 56 (100) | 42 (100) | 4(100) | 1(100) | 1(100) | 1(100) | 1(100) | 22 (100) | 0(0.0) | 2 (100) | 4 (100) | 134 (100)

Chi-Square test: y>=27.745, p=0.424

http://jesk.or.kr
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Cause of ship collision accident 27 Cause of ship collision accident 2 Cause of ship collision accident
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Figure 2. Cross tabulation analysis graph of OOW and cause of ship collision accidents
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3.3 Analysis of causes of human errors related to neglect of lookout in merchant ships
3.3.1 Analysis of detailed types related to neglect of lookout in merchant ships

Table 5= A4 13482 MO Z Table 32| A AAAZ0 SiYsE Q008 EOt AENoz 22510 243t Z{0|Ct

)

A

=HZ TotallM BARE MO T 7MY B2 |02 C SiHHE 20 = XEH HEAZ0| 695(59.5%) 22 LHEHHSH mgH

ot XM E SLEH 2010] 22} 34%(493%) 3 355 (53.8%) 22 SE22 LtEtH Ho| SFo|ct & W 2012 B H5T W7t

Al SridEs QIXISHA] 28 2010] Total H L[FMI RAIMOM & 20122 LIEHHTE DO Not applicable2 S=2| ®210| 3
|

2 202 M X oow EF7t Hoide =00 = MAH o|H 2ED K&Kl
oz #E A =QI5tojoF Yo 0|F £873| of 22 LEIRC

Table 5. Type of negligence of lookout of merchant ships

Total Give-way vessel Stand-on vessel
Detailed cause factors

Count (%) Count (%) Count (%)
Total 134 (100) 9 (100) 65 (100)
A. Do not watch 7(12.7) 10 (14.5) 7 (10.8)
B. Not recognizing opponent ship 28 (20.9) 8 (26.1) 0(154)
C. Opponent vessel situation monitoring fault 69 (51.5) 34 (49.3) 5 (53.8)
D. Not applicable 20 (14.9) 7 (10.1) 3(20.0)
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3.3.2 Cross tabulation analysis of OOW and type of negligence of lookout of merchant ships

Table 62 Table 59| Total =0 Coto] HE 5L OOWO WetA M2 ZALE Ol MERY0| CHEXIE LOHEY| I8 AR
MEIOIHE d7)2 HAISHAULE 24 Zatof o5t MY & oowo M &Mo| FALE {0l CiEX| §ithets (HF)7HEof o
ot SAY=27.1620|1 p=00002! AE & 4 QUL WEtA OOWOf et Mo FALE |FYO| Ch=rtn & + AUt

Table 601A M2 B. S5 WIHK| YrhMdetS AXSIA| Rot BRI 19Y(67.9%) 22 7Y B C orjide X&2& 220 179
(24.6%) =22 LIEIRLCE Figure 32| (b) Tigtdel Z0| M2 HHMLS AXGHK| R F27F 139, Jijide X&aE 220
108 =0[Ct. OOWE S22 C i X|S2E 259 00| 7+ RO LIEFRICE

(0 FAM2 WD OOW 2F C HHide =0 = X|S2HE 220 71 B2 YQe0oz LtEtH Ho| EFOICt

Table 6. Cross tab analysis of OOW and type of negligence of lookout of merchant ships (Pearson Chi-Square, Total ships of

table 5)
oW Types of negligence of lookout of merchant ships [ship (%)] Chi—ngare test
A B C Total (5ig)
Captain 4 (23.5) 9 (67.9) 7 (24.6) 0 (35.1)
15t mate 4 (23.5) 6 (21.4) 8 (40.6) 8 (33.3)
2" mate 9 (52.9) 3(10.7) 6 (23.2) 8 (24.6) 27.162 (.000)
3 mate 0 (0.0) 0 (0.0 8 (11.6) 8 (7.0)
Total 17 (100.0) 28 (100.0) 69 (100.0) 114 (100.0)
X Exception: D. Not applicable (20 ships)
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Figure 3. Cross tab analysis graph of OOW and type of negligence of lookout of merchant ships

ma
@B
Oc

2nd mate

3rd mate

oow

http://jesk.or.kr



J Ergon Soc Korea

8 Dae Sik Kim

3.3.3 Analysis of detailed types related to non-lookout in merchant ships
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Table 7. Cause factors of non-lookout of merchant ships
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3.3.4 Cross tab analysis of OOW and non-lookout of merchant ships
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© |AML FRoll= ME2 GZ T BNt ZA0| Cist £F207t 2, 38 oAt EF M8 ZA X ZA|0] BB Zu OE o
22 Sus 0| 74y Be 2002 Lekrt
Table 8. Cross tab analysis of OOW and non-lookout of merchant ships (Chi-Square, Total ships)

Non lookout of merchant ships [ship (%)]
OOW
A B C D E F Total

Captain 0(0.0) 1 (50.0) 5 (45.5) 2 (143) 0 (0.0) 1 (50.0) 9(28.1)

15t mate 0(0.0) 1 (50.0) 109.1) 4 (28.6) 0(0.0) 1 (50.0) 7 (21.9)
2" mate 2 (100.0) 0(0.0) 5 (45.5) 7 (50.0) 0(0.0) 0(0.0) 4 (43.8)

3 mate 0 (100.0) 0(0.0) (0.0) 1(7.1) 1 (100.0) 0(0.0) 2(63)
Total 2 (100.0) 2 (100.0) 11 (100) 4 (100.0) 1 (100.0) 2 (100.0) 32 (100.0)
Chi-Square test: y2=25.773, p=0.040

X Exception: G. Not applicable (102 ships)
iy T cmmpssty | F——r
mergloz'r;ll)shlp =é
&
£ €
Captain 1st mate oow 2nd mate 3rd mate Captain 1st mate oow 2nd mate 3rd mate Captain 13;;;& 2nd mate
(a) Total vessel (b) Give-way vessel (c) Stand-on vessel
Figure 4. Cross tab analysis graph of OOW and non-lookout of merchant ships
3.3.5 Analysis of detailed types related to duty neglect in merchant ships
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Table 10. Cross tab analysis of OOW and duty neglect of merchant ships (Chi-Square, Total ships)

0OW Cause factors of duty neglect of merchant ships [ship (%)]
A B C D E F Total
Captain 1(33.3) 1 (50.0) 0 (0.0 10 (26.3) 1 (50.0) 2 (66.7) 15 (30.6)
1t mate 0 (0.0) 1 (50.0) 0 (0.0 13 (34.2) 1 (50.0) 0 (0.0 15 (30.6)
2" mate 2 (66.7) 0 (0.0) 0 (0.0 14 (36.8) 0 (0.0 1(33.3) 17 (34.7)
31 mate 0 (0.0) 0 (0.0) 1 (100.0) 1(2.6) 0 (0.0) 0 (0.0) 2 (4.1)
Total 3 (100.0) 2 (100.0) 1 (100.0) 38 (100.0) 2 (100.0) 3 (100.0) 49 (100.0)
Chi-Square test: ¥*=30.918, p=0.009
X Exception: G. Not applicable (85 ships)
@ P Cause of duty neglect of
R At merehant SpGRS way %) merchant ship(Stand on v)
125 (Total) =3
8 °] a ¢ el
ol B
£ | £ £ 4
a ]
(a) Total vessel (b) Give-way vessel (c) Stand-on vessel

Figure 5. Cross tab analysis graph of OOW and duty neglect of merchant ships

4. Conclusion and Discussion
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