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A Study on the Influence of the Use of
Smartphone to Marine Traffic Safety

Shin, Dae Woon

Department of Navigation Science

Graduate School of Korea Maritime and Ocean University

Abstract

A smartphonel) that incorporates data communication function, such as the
Internet, provides contents and services to the individual optimized for the
benefit of ease of access, interactivity, and immediacy.

The number of smartphone subscribers in Korea, according to Ministry of
Science ICT and Future Planning, was at 22.58 million people in December
2011, 32.73 million people in December 2012, 37.52 million people in
December 2013, and 40.7 million people in December 2015. Smartphone

subscription has steadily increased from 2010 onwards to the current usage.

1) A smartphone is a mobile phone with an advanced mobile operating system which combines features
of a personal computer operating system with other features useful for mobile or handheld use. And,
Smartphone, which are usually pocket-sized, typically combine the features of a cell phone, such as
the ability to receive and make phone calls, with those of other popular digital mobile devices
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The American market research company, SA, reported that the world's

smartphone users in 2016 will exceed 3.9 billion people.

Even though smartphones are popular because of numerous benefits, it
comes with the negative effect of various types. The most noted negative
effect is using the cell phone while driving a car, an action that is associated
with life endangerment. Although most people are aware of the risk, still
people use mobile phone indiscriminately because there is no particular
restriction on mobile phone usage when driving. Several published studies and
papers prove that increased phone calls, Apps and SNS functions, increases
the number of information thereby increasing the workload on the driver
resulting in lowering of the operation and distracting the driver's ability to

drive effectively.

In addition, according to the National Police Agency’s data, accident cases
resulting from the use of mobile phone were estimated at 167 cases in 2010,
259 cases in 2011, 239 cases in 2012, 222 cases in 2013, and 259 cases in
2014.

By mid-2000, mailing services between company and vessels were done
using satellite communications and the use of information and communication
technologies, in a limited range, using the INMARSAT-C to make calls. At
this time, privately owned mobile phones could only be used on land and
close to the shore. However, as the dissemination of advanced information
and communication technology began in earnest around 2010, Internet-enabled
vessels began to appear all over the world and at sea. As of late,
Internet-based sailing with the E-Navigation, reporting, and marine traffic

control is becoming a trend at the coastal waters.
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The road traffic study on side effects of the smartphone has been actively
in progress, with an aim of strengthening the legal regulations based on the
accident status. However, maritime traffic is available in limited waters.
Therefore maritime administrations have not seriously thought about serious
implications of the use of smartphones onboard vessels apart from the

convenience of owning one when onboard a vessel.

The purpose of this study was to investigate the usage and awareness of
smartphone on officers currently on board and grasp the subjective opinion of
using smartphone and Internet environment. At the same time, use simulation
to quantitatively analyze how  dangerous is the use of smartphones when

navigating a ship and objectively represent a risk of ship safety.

In Chapter 2, we researched on the danger of smartphone through the
current state, present accident conditions, results of study and existing
regulation in road traffic. There is no precedence research about the effect to
voyage when using a smartphone on the ship. An occurrence of a marine
accident is fatal with damages too big to compare to road Traffic accident.
We checked the subjective, quantitative danger of using a smartphone based
on the precedence research and implementation of regulation through a fine

and penalty in four countries.

In Chapter 3, survey on officers and students was conducted and the
questionnaire analyzed for actual usage of the smartphone. Approximately
40% or more of the respondents were in an environment that they can use
the Internet from a ship at sea. 15% of respondents had real experience of

using smartphone on ship and about 50% had a negative perception about the
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use of the smartphone. Questionnaire survey result shows that the risk from
smartphone use is about 2 times higher than before use. The results of the
two groups were compared which showed that the sailors have more negative
perceptions than students. The higher the officers within the age group and

rank, the higher the negative perception for smartphone use.

In Chapter 4, qualitative assessment of the investigation was analysed in
order to derive a quantitative value using Ship handling simulation,
recognition time to Situation Awareness, proximity evaluation to fairway and

sailor’s subjective evaluation of impact of smartphone use on voyage safety.

The result of the analysis shows that lead time to detection of dangerous
vessel is 53 seconds when not using the smartphone, 1 minute 42 seconds
when using the smartphone, and it took about twice as much time to detect
dangerous vessel when wusing a smartphone based on time to situation

awareness on the risk situation.

The risk of subjective evaluation of navigator was analyzed to 0.56, when
not using the smart phone and 1.81 when using the smartphone. It was
observed that the risk increased up to three times or more when using a

smartphone compared to when not using the smartphone.
Proximity evaluation to fairway, when not using the smartphone was
analyzed to 0.02845 and 0.05905 when using smartphone, a difference of

about 2 times the risk had occurred.

When not using smartphone, fishing vessel passing distance was at 260m

compared to using smartphone where passing distance was as closer as 36m.
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As described above, the recognition time to Situation Awareness, subjective
evaluation of the navigator, proximity evaluation to fairway, dangerous
distance to vessel and fishing boats passing distance, CPA, to vessel, the
degree of risk, were analyzed to have increased up to three times from at

least two times.

KEY WORDS : Smartphone 2:P}EZE; Distraction F2]%4F; Marine
Traffic 3|’ 2%F; Situation Awareness ‘% AFZ}; Subjective Evaluation =

& 7}, Proximity Evaluation @8 % ¥ 7).
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Table 2 Questionnaire Categories

Wotge | Hw IR E
1-1 Sk
1-2 sl
ST o
1-4 2%
1-5 LR
1-6 2Pl EE A7
2-1 A 2 A IV T AR
2-2 | AT 54 gy 2nlEE g Ts o}
2-3 P/ ge} A A 2nlEES MG AY
Mubo el | 2-4 | e BE A AvEE AL BAY A
2UEE A | 255 3 3H A AHgd 2vlEE )%
de =4 2-6 Auk g2l A A8 AulEEY 7%
2-7 | o) A zmfEE Ao Y A4F x¥ 4
2-8 | A A 2RIEE AROR Y A4F x¥ 4
2-9 BAo 4] 2PLEE ALgo] ti3 Al AR
3-1 2PIEE A0 oK
3-2 WA 20tEE AMgel AR
amepae |3 WA 20tEE AMge] By
2T} EE ALG 34 ZULEE ARRY] 2%
o4 =A} | 35 | BH F 2nEE Ago] Aol nxE I
1o | AT EA F RAND 2REE AHE]
g A7
3-7 dupo A 2nfEE FAle] BeA
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Fig. 5 The age distribution of officers
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o dElm AR 24 BAe T A9 ke A% AolE sy I3t
Falatst styoz TR AP, =P BAPPORE WERA,
= [e)

AEA Y AIAEE HFsr] Y3 dHozE, LB 7 x5
FAEE AHE A4 F kel Cronbach's o A4S AHESEATH o] ¥
Mo 7 23S 3l BH2AER 7H335t3, SRS BEEd g o
v d#g A SHEEETHE UElle Axolth Ale 0-19 #hE&
Zk=d), @ol =& 75 A=t o BE 0.8~0.99 Frolw AFH=rt
¢ e Zoz Ko, 0.7 o]olH nlgAg Aoz Hr}

wetA o] Aol M AR AEA B3 T, AutelA e 2AntEZ ARE
of gk <1 FolX AEe =7}

&0 Aol PA= D), 3-6 (Fsi/FH 7=
ARgoll tigE Bzt 3-7 (Auto A A~mtEE iAo Had)d tid 3F

< 7IEo 2 MRS AFsAH.

Table 3 Cronbach‘s « reliability verification

CronbachQ| &t 2 A
3

a7

37FA] &3l thsl Cronbach's arpa(e) #to] 0.7712 ZAHIFJOEZ,
ol 99 HEEFEC FES AMNIAZE /M F Ue Ho=E T 5

A
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3.2 AdloA] AUlEE ALLAH

1) M4 2T Al MY B2 MY
g 2R o A FaT A4S 1698E 3EA7A 2AS, 1%
Ao 3%, 290 24, 3eddle 119 AENE Relstynt

G AEY AETbs eRo] dsiHE PelAE

3 ggdtel, FASe] AXHE B

Pouk, AA AgelAE Aeul Ago]l oYtk WAL AXHAA,
=

B =] = Ry A=)

Table 4 The most important thing when working on board

T 2 oAt Sh
43 35.1% 20.7%
o5 Azt 9.7% 14.0%
AEY A7 o 3.2% 6.8%
el A 19.9% 34.8%
AZE 12.6% 11.5%
&2 13.3% 6.4%
F7} 5.3% 5.2%
71} 1.1% 6%
2 A 100.0% 100.0%
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Table 5 Smartphone availability on vessel
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Table 6 Smartphone availability during duty

T = St AL ot
F3H F AL 1.8% 0%
Bug F S 53.4% 61.7%
3 ANLH 2T g 19.6% 14.0%
BT AE 19.6% 22.4%
71Ek 5.5% 1.9%
g 7 100.0% 100.0%
4) Soll/HE SR A ADEE AI2S S4sH 2
FA F 2PlEEY ALL BAT Al U 24 A, AU
Faga A

A GaAsk A

%t} Table 59 2= 5
Ale AHET 579 H]

&
Aol gk Hl&o] 10% =T

Table 7 Observation using smartphone during sailing/berthing

T = SHSf A ot
T2 § A8 31% 1.9%
A F AE 49.7% 60.4%

TN AATH 2T AL 33.7% 21.4%
RSN 11.7% 9.4%
71et 1.8% 9%
g A 100.0% 100.0%
5) FEHSH Al A& AOLEEQ| 7|5

£3426.69%)8 17
SNS(26.16%)9} A 1.7 Al
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Table 8 Functions of smartphone used during the sailing watch

-+ & SHS A Shy
AR A 24.20% 18.02%
AF W 8.19% 8.14%
73} 53} 26.69% 15.70%
SNS 16.01% 26.16%
AR 2o 8.90% 12.79%
= 7 5.69% 10.47%
A 6.05% 7.56%

71 ¥ 4.27% 1.16%

A Az, G AR

5 g =
AN 26.88%) AHEI06.3UNN 5SS T2 AEEET, e
SNS(25.87%)9} A HAA(20.98%)7) S 2 ALgatgTh

rl

Table 9 Functions of smartphone used during mooring watch

7 = EEl BE
AR A 26.88% 20.98%
g7 w2l 6.99% 1.55%
A3 53} 26.34% 19.93%
SMS 18.82% 25.87%
Azl Y 1.26% 10.49%
=< 2 4.57% 9.09%
A 6.99% 8.04%
7] E 2.15% 1.05%
7) Bol Al ADIEE ALZoR 918 4% x2f Y
Gol A 2vtEES] AGOE st 9@ FF e Y =4 A,
A 18.2% (18] 10, 38 8%, 73] 3%, 7|gt 2 73] o 5%), 3

s :
A2 oF 7.4% (13 4%, 33 297t A@R< AL SHsAH-

Collection @ kmou



Table 10 Dangerous situation caused by using smartphone during

sailing
T 2 TN S
r ey 81.8% 92.6%
13) 7.0% 4.9%
33] 5.6% 2.5%
53] 0% 0%
73] o)A 2.1% 0%
7| e} 3.5% 0%
gt A 100.0% 100.0%

B) Het Al ADIEE ABOZ 9Y A x3 2
AuF Al 2ulEES Algo® Y A Ay A A3, e Ak
+ 18.4%(13] 139, 33} 84, 73] , ZIEH73] o] ) 29), st oF

71%(13] 398, 33] 19, 53] 14, 73] 14, 7|l (73] o] 1%)7F 913874

< Add3 SEAh

@3] me AU A GAZE SART o ) AE 9@ A UF
ze) Aol BE olfi, AXoltt Adol | Brlel g AFolas

Table 11 Dangerous situation caused by using smartphone during

berthing
T 2 TN S
A 81.6% 93.9%
13) 8.2% 0%
33] 5.1% 0.0%
53] 1.3% 1.0%
73] o)t 1.3% 1.0%
7| e} 2.5% 1.0%
gt A 100.0% 100.0%

— 21 —
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9) =AM AOEZE A0 LSt A O F
SlAbel A o] 2ptEZE ARGl iRk Al AR AR A, AA A=

50% A= AUt

Table 12 Company regulation to control the use of smartphone

T 2 S| At Shl
= 53.1% 38.0%
9] 46.9% 62.0%

gt A 100.0% 100.0%

Table 13 The necessity of using smartphone on board

T 2 St AL S
HE A g sh 47.2% 53.8%
o 93} 36.4% 34.2%
HE 8.0% 9.4%
2993 6.8% 9%
] 2 Q3 1.7% 1.7%
gt A 100.0% 100.0%
2) MM ADEE AMEO| EHH
Aol AnfEE ALE] AHS Al 9Hele] &

oto] 4'5(52.88%)
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I FERAA &olQCL1S%E 7MY & A= AdAska AU

Table 14 The merits of using smartphone on board

T ® oA EE
R} A 45.25% 52.88%
7 dJgA 18.03% 13.46%
ARzl 5.90% 10.10%
AR Lo 29.18% 21.15%
MUY s 0.98% 1.44%
7| Ef 0.66% 0.96%
3) MAOIN ADIEE AbgO| EHY
Aol A 2RfEE ALY @A A AT, FAAE GH 2TUS1T%)

=(28.57%)°130aL, St A

_lE E@.
I

I g e FHoz gk £ ER
(54.72%), ¥ =& FHoE QT FHEH23.90%-<= M & EA
A2)5k3 ATH
Z|E} [| EEEA OEHE
B\ AQLO| Opxt I]
OB |
o =
0% 20%  40%  60%  BO%  100%  120%

Fig. 8 The demerits of using smartphone on board
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4) ADIEE AFRO| 9o =
~HEE ALY $1WE 2AF AW, ALY dd FdsTE W gl

20%93, F 20 A= SPEIE Eobd Zlolgtn $HT HIEo] 4%

EAHAT. AnEZS AFESH] ARG A= 2.018, A2 1.714)
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&
o
(=]

33 5 ADLEE ALO| Xo] OjXs ¥
98 F AvEE Abgol Aol MAE JHS 2AR A, P

| FEFES HRTHG4.7%)7F vA A F=TH26.8%)H T oF
Al ol JEFS m HTH40.5%)7F P XA L=TtH31%)
, 7 F el A Aol 7F A YERS T
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Table 15 Bad influence of using smartphone on the watch

T 2 oAt Shd

o] & &) 16.9% 4.3%
A-es 37.8% 26.7%
HE 18.6% 28.4%
agx ekt 19.8% 29.3%
o] $- 8z okt 7.0% 11.2%
2 A 100.0% 100.0%

6) SO/ M TN 5 YIATO| ADLEE AR Ch3 42t

= —
Pl AT F FYATE 2ntEE Aol UF YA =
_E_

A

o

ox H omd

A
o

ER R

Fig. 10 Opinions on the use of smartphone during watch
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7) MetolN RHE | e

Auto] A Al Wagel BR A A, FaAE BWL26.6%)0
Mls) WaUssHSTHE ol Bato 4L Budtths $H29.1%)
o] ¥WRGLWHFTHE SHRT Foba] 4ol 7k Fels T

Ir

Table 16 The necessity of restriction on the use of smartphone on

board
T 2 TN S
¢ F 3k 9.2% .9%
93} 39.3% 28.2%
HE 24.9% 36.8%
2993} 20.8% 22.2%
o] B g3} 5.8% 12.0%
gt A 100.0% 100.0%

=

== =1

= g 2 2
ol® AL JtAEA Lolry] 9ste wAEAS APstArt. A

e 7oz FESUAL, AFEES Senior(d& 1dAH<}

=
£
>
oo
ol
)
1o
re

AREEE 400 ©]4F(18%, 28.6%)°] 40Th mixto] Rk {PFHS A
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AMTHEH, 10.0%) 3 SHF vl o] o EYT}

2gF¥E 2% Senior Officer(219, 23.3%)7} Junior Officer(49, 8.0%)X.t}
A4S AP SES vl Eo] EX Fol AHE, AFEH FASH
43S B

Table 17 Cross-tab on the dangerous situation caused by using

smartphone by Age

=
=i S EH ot 704 3& (%) Y
oo olo
HA OO AN O
40t v] gk 72(90.0) 8(10.0)
ol 8.17
40ty o] 45(71.4) 18(28.6)
Al 117(81.8) 26(18.2) p = 0.004

Table 18 Cross-tab on the dangerous situation caused by using

smartphone by Rank

AOIEE AFEOE Q2
E EL ) v
o= US
Junior Officer 46(92.0) 4(8.0)
B 5.15
Senior Officer 59(76.7) 21(23.3)
Al 115(82.1) 25(17.9) p=0.023

d ZpolE FAstr] el u
. x el FYmR Aew BAEHAT
(x =12.26,7.93, p<.05)
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AR AFEEE 400 mRke] MAfolA AmtEZS] ALgo] RIEAl FQ
StTH60™, 59.4%)31 F @3 HlEo] 7HE w2 RHA, 40T o] FelA= F
230H27Y, 44.3%)2kal FHE Hl&o] 7H Fof AuEE AH§9 8
doll s 40t v gklA O B8 AS e AOE YERT

213 =3 Senior Officer’} Junior OfficerBE.th A~ulEZEQ Algo] nk
ZA Hastk41d, 60.3%)1 8% HlEo] o Zol, ¥

A A7) e

Table 19 Cross-tab on the necessity of using smartphone on board by

Age
AOLEE A9 HRE (%)
T= S=PN g LA T 0§ % X’
mey TP FERE gagy
o A0THTIRE  60(594)  37(36.6) 3(3.0) 1(1.0)
; 12.26
©  40tjold 23377 27(443)  9(14.8) 23.3)
A 83512 64(39.5) 12(7.4) 319  p=0.007

Table 20 Cross-tab on the necessity of using smartphone on board by
Rank

T= HEEA] _ _ o< x’
ol Qat CEnifokoyt
mes o0 FEUE gmgy
Junior
: ) 41(60.3) 25(36.8) 1(1.5) 1(1.5)
= Officer 703
&  Senior '
] 41(44.6) 38(41.3) 11(12.0) 2(2.2)
Officer
Al 82(51.2) 63(39.4) 12(7.5) 3(1.9) p=0.048
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3) ADIEE AFgO| QIME Ko|

AYt HFol WE AMEE AFS AYE o E sHAsts] 93
4242 ANG A}, AR Aolwre] fofuF HoT BAHATH

(x " =14.51, p<.05)

AP AolB AVHA A AYIA 2VEEL A3y ARk 20
NS PF gl 7P A, 40t ©|F36W, 52.9%)°] 40t
H)RHE5Y, 333%)HTh L Mlgo] ol 40t) ool ARIEE ALg] o
AP =E o= vy,

438 =W F AT BF A0fEES ASSY] AR 24 @St
S wgol M EAR

7k Senior - Officer(44™, 44.4%)7} Junior
Officer(259, 35.2%)X.t} 2233} 8] So| =9t

Table 21 Cross-tab on the risks of using smartphone by Age

ADIEE A8l SIBZ(%)

T= ALE317] :
RIEY 1.5HK 244 354 7|Et
o 40THmIRE  28(26.7) 16(15.2) - 35(333) 19018.D)  7(6.7)
; 14.51
° 40do) 8118  7(10.3)  36(52.9 17(25.00  000.0)
p:
36(20.8)  23(13.3) 71(41.0)  36(20.8 7(4.0
Al (20.8) (13.3) (41.0) (20.8) (4.0) 0,006
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Table 22 Cross-tab on the risks of using smartphone by Rank

AOEE ALl IR =(%)

T2 A&t X
s 1.5HH 244 3K 7|Et
Junior
: ] 19(26.8)  10(14.1)  25(35.2)  13(18.3) 4(5.6)
4 Officer 368
& Senior '
] 17(17.2)  13(13.1)  44(44.4)  22(22.2) 3(3.0)
Officer
Al 36(21.2)  23(13.5)  69(40.6)  35(20.6) 7(4.1) 2: 451

AHEO| ZHelof Okl Bt Kol
A AFo] e FA F ALEE Age] Al mAL G
(e}

gelsty] sl wARYS HAT Ay b feluE Ao

ARER AolE AHERH M dRoN 2 FHI HlEo] JHE
A gk, 40T ©]/H36™, 59.0%)°] 40th wITH297, 36.7%)E Tt -&Fol
o] =of, FF T ZFIEE ARGl Fdl rA = FEFel thsh

g
AE deE= Fad zol7h tebgth

213 w3 Senior Officer’F Junior Officer®th @2 = AnfEX A

-

Jo
>,
rot
b
i)
N
AW
o,
3
.
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Table 23 Cross-tab on the bad influence of using smartphone on the

watch by Age

S T A0EZ AFE0| Y0 Xz k(%)

o
T e =N e X
gt ° =N
=, 2Lt
ALt
o 40tim]RE 15(19.0) 29(36.7) 24(30.4) 11(13.9)
18
B 40tol 14(23.0) 36(59.0) 10(16.4) 1(1.6)
p:
A 29(20.7 65(46.4 34(24.3 12(8.6
| ) (46.4) (24.3) (8.6) 0.005

Table 24 Cross-tab on the bad influence of using smartphone on the
watch by Rank

I T AOLEE ALEO[ Y0 OXl= FeH(%)
2 o Qmx o
JEL} p K|
"L BLf
BACt

Junior
10(17.9) 19(33.9) 19(33.9) 8(14.3)

2 .
~ Officer 1050
= Senior

] 19(23.2) 44(53.7) 15(18.3) 4(4.9)
Officer
p:
A 29(21.0) 63(45.7) 34(24.6) 12(8.7)
] 0.033
5) ADEE X2 B4 X0|
A3 AFo] we AvtEZ FAlo Fagdd nF Fols s
A&l wAESS AAS Ay, AHE Zolgko] {Fou|gk Aoz FEA
R (x =9.62, p<.05)

Collection @ kmou



=rA T 40T o) (37, 66.1%)0] 40T WEH3IW, 41.9%)R T 1 H] gol
o}, 40T ol4fo] ~UEE Al tal ¥ WaAL LE Ao
e,

219 =3k Senior Officer”} Junior Officer®th ~mtEE S FA7} I

3HTHATH, 58.0%) T SHF M Eo] © Eob AYE Hol9} FAG A3
7b vrebgieh

Table 25 Cross-tab on the necessity of restriction on the use of

smartphone on board by Age

AOEE A2l ERE(%)

TE =) =) Xt
ol oSt =i fo k13

mey TP EERE saoy

o 40timl®k  10(135) 31(4L9)  24(324) - 9(12.2)
9.62

B o4odjeld 610D 3766.D 12214 1(1.8)

p:

16(12.3)  68(2.3)  36(27.7 10(7.7

A (12.3) (52.3) 27.7) (7.7) 0022

Table 26 Cross-tab on the necessity of restriction on the use of

smartphone on board by Rank

AOLEE A2l HRd(%)
Tz ! o< Z

. Zag  szEay

-0

H
Zo 220y

gok

Junior
510.4) 20(41.7) 17(35.4) 6(12.5)

Al :
& Off1§er 5.56
& Senior
, 11313.6)  47G8.0) 19235  4(4.9)
Officer
A 1602.4)  67GL9) 36279 1008 O

0.135
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35 YalASh S 7hS) Aol @A
2ULEEZ AL Ao tiek HAE A 35 F £A48 gHES 717 3-1
(CUhEE ALge WAA), IACPIEE Age AWE), 3531 F

2
SEE AHgol Aol wAE I, 36N/ FH F FHARY
2z

~nfEE Agol tF AZH B 37Nk A 2plEE FAe] Be)o
Wated, G A T A 7 KNG Aol EAREIE AZh

2ufEE AR QAo dislAl dsiARZE 1.80, AL 1.62E2 ZALE
of shio] galrfel 8l sniEEel © Wasithn SHSAT. Leju
4 23 AR FTAZF t #el 1570, Fel&E 01172 0.052 5 =2A ek
G EAHOE FE I 19 Foln@ Hol§ HolAE 2

Table 27 T-test on the necessity of using smartphone on board

il N(%) Yo+ EFHX t woletE
AT 1.570 0.117
A 176(60.1) 1.80+0.97
sty 117(39.9) 1.62+0.83
2 A 293(100)
2) AOIEE AMESl fEE
4 23 AR SAF t gel 3401, F23E 0.0012 HER 95% 4 F
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FEiA FAHCE 73 AolE HAYT ZntEZ AR AP0l
HA e Ale 2.74, St 23308 ZALE O], dajAl7}l SHAdol ms)

~UlEE A4 SUES O B/ Brea AT

=

Table 28 T-test on the risks of using smartphone

B N(%) Yo+ ETHAL t rolgE
=l 3.401 0.001
gaj AL 173(60.1) 2.74+1.13
B 115(39.9) 2.3340.91
A 288(100)

3) §% T AODIEE ALEO| 2 Yo OjX[= é;

4 Ay JAFTAZ t gko]l -3.952, F9&& 0.0000= e 95%
NHFENN FAHCE FolF AolE RAT BH F AVEE A4S
of Zgjol H]NE= o] thAlA FaAE 262, L 31608 24
AL Aol el FA T APEES] Age] A WA= G

22 o =4 #rrska AT

mlo 2

Table 29 T-test on the bad influence of using smartphone on the

watch
B N(%) YRt EFHAL t 7oIZE
= -3.952 0.000
g3l A 172(59.7) 2.62+1.18
Bt 116(40.3) 3.16+1.08
A 288(100)
4) ol /g GE T GEARS ADLEE AL Cfoh Mzt
BA A3 AABAZE t ol -3.953, foj&E 0.0002 e} 95%
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AR FEANA A

= fod Aols HAT
Are] AvtEE gl UiE Azl talA Feiabs 2.2
2 zAEol AL Aol
£ Agol ds 44

wla) el /b=

X X4o‘|0—1];‘|.‘

&a) /A Bh e

F A4

32 F F3A
, AL 271
o] ~niE

Table 30 T-test on the opinions on the use of smartphone during

watch
il N(%) Yo+ EFHX t 7oletE
s -3.953 0.000
A 174(59.8) 2.25+0.99
sk 117(40.2) 2.7114£0.97
A 291(100)
5) HEoM ADIEE A2l 2RF

1=}
L

)
=
>~

o
&
g

el A= 2.75,

2 A AAEAZE t ko] -3.341, €&

Bl FAALE fFo3 Aol E HIYTh 2FLEE AR P =
A 31602 ZAEO] &sAzE dajo] )
A 2mtEEZ A7 ¥ Basttal

SHeFATH

0.0012 Yeht 95% A

Table 31 T-test on the necessity of restriction on the use of

smartphone on board

SRS N(%) Had+BETHAL t Fo=E
=l -3.341 0.001
g3 AL 173(59.7) 2.75+1.07
i 117(40.3) 3.16+1.00
A 290(100)
_ g5
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Table 34 Own ship’ s particulars

Ao M5 3D A
Ship name Chemical tanker
Load Condition Full load
Displacement 8,683 tones
Deadweight 6,503 tones
LOA 110m
Breadth 16.06m
Draft F/A 6.41m / 7.08m
AR g vk e dista npRA E ol AAE oA B8kl
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Table 35 Marine traffic congestion ratio of port
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Table 39 Navigator 1 - Subjective evaluation and time to SA(Situation

Awareness)
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Table 40 Navigator 2 - Subjective evaluation and time to SA
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Table 42 Navigator 4 - Subjective evaluation and time to SA
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Table 43 Navigator 5 - Subjective evaluation and time to SA
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Table 44 Navigator 6 - Subjective evaluation and time to SA
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Table 45 Navigator 7 - Subjective evaluation and time to SA
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Table 46 Navigator 8 - Subjective evaluation and time to SA
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Table 47 Each port's SA time
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Table 48 Subjective evaluation by ports
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Fig. 19 Subjective evaluation by ports
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