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Abstract : The VTS concept was located as a principal methods of maritime safety administration in world’s major harbors and expected to become the
pivotal role for the future of the maritime and harbor society with e-Navigation epoch. If recent limelight concept of big-data has been included in aspect
of information gathering and analysis with various studies, it’s required advanced studies to improve the information analysis capability and application
range of the data that can be mining by the VTIS. In this study, contrast to other studies that aimed quantitative analysis as communication number, it
can be mining the time information and each of the communication VTS for the target vessel, including qualitative analysis, such as the purpose or the
type of communication. This comparison across multiple items of the collected information, and presenting the VIS data mining model (VCDF) that can
be analyzed for the purpose of analyzing way, type and number of communication by ship's type, also number of violations through VTS communication.
First, In Busan port case, it shows frequently information service and shows frequently communicating with particular types of vessels. Second, Passive
VTS carried out notwithstanding many kinds of traffic violations due to communication congestion. This arranged information can be used as data for the
analysis, as possible the level of traffic for VISO situational awareness, which pointed to the ‘workloads’ in ‘TALA Guideline’ and could be used as a

database for future research of e- Navigation.
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Fig. 1. Comparison of VTS record (Left) and VCDF data (Right).
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Fig. 5. VCDF Data mining process.

Bl Fllol A Auke] Fabas

1 goha e RA B

= k43
o BAE AAAHAA BaetE VIS A7 E719)
HE A FRHAH, T DA T #AEA
o] &AHE A7toE =Rty 98] NAERL s AL
5 Eo]Aldte] wAEHA] ek 7|7k PAIALES] FA =3k
oA Aol FHo] s ke Y7k, FAgH e A
o 5o AbgsHE Alde Aoy EAl7E e ek
717t F 3Y ool d&How WAEE Ao R AT
Stk o] el wel 2 Aol A= 2014 8E 11U ~8€

B 9uk Auko] wlolel S zheFalAl @ oFsld Table 33 2ol

e

oE] 4]

v

A

2 ggow -

Table 2. Summary of VCDF counting analysis for 3 days

12-Aug 13-Aug
Time Total i Ave Total | Ave
Slot | Count time o’f time o‘f time o’f time ovf

comm’ | comm' comm’ i comm'

(min:sec): (sec) (min:sec):  (sec)
00~01 | 33 12:03 { 19.54 9:44 | 26.54
01~02 | 50 11:32 i 25.62 7:14 | 20.66
02~03 | 27 10:51 ¢ 27.13 6:30 §20.53
03~04 | 42 14:44 : 21.56 7:11 : 22.67
04~05 | 34 12:36 i 26.07 10:3 § 2513
05~06 | 17 12:12 : 19.78 5:48 2175
06~07 | 55 10:15  21.96 9:12 {2044
07~08 | 60 15:15 : 19.47 18:04 | 21.26
08~09 | 80 29:04 | 22.95 18:35 : 21.44
09~10 | 103 32:42 §21.33 21:23 | 21.03
10~11 | 101 38:02 i 19.51 13:51 § 21.31
11~12 | 74 39:21 | 18.59 14:45 | 21.59
12~13 | 128 37:29 i 19.39 19:02  22.39
13~14 | 102 32:33 1 19.34 22:12 §20.49
14~15| 65 23:45 1 22.62 24:19 : 19.99
15~16 | 52 23:35 { 20.81 25:29 | 21.23
16~17 | 75 21:14 | 21.96 15:13 { 22.83
17~18 | 72 15:30 : 23.85 17:42 © 22.13
18~19 | 34 29:33 1 20.38 19:19 i 21.13
19~20 | 36 19:51 ¢ 229 17:14 | 22.97
20~21 | 27 9:42 | 21.56 12:30 | 21.43
21~22 | 36 9:04 | 23.66 851 21.24
22~23 | 30 8:45 | 21.88 5:42 2443
23~24 | 34 824 2291 7:00 2273

Table 3. Summary of VCDF data vessel and communications

Date

Ave
Time

Com’
(Sec)

Communicated vessel type (case)

dryg
o3me)
o
1e0q
Joyung
3nL
MOJ,
je0q
onand

11-
Aug

22.16

12-
Aug

21.06

13-
Aug

21.67
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Table 4. Summary of VCDF data for 3 days average

Fig. 6. Graphic chart of VTS communications.

Q m < = o T PR RN NN BT TR
g z 5w 5|52 e AR g BT g ¥ o B
- o 2l o R0 o ol o e ,A\UIAUIAOOL%]\L!,I T o
~ oF AT “lgg|le o oo o o5 ~ W <o
r " L EEle @ @ @ o Lor R E X+ A P N
X o ™ = T Elw o wvla @ oF 7 X P % N
= mge m.m e.m A A& AN uﬁulidﬂ.cl]% o T W r Eﬂo#
e e S| > ro X oS o‘_EMﬂ =
o0 = i~ £ | <3 o 5 N Hm Wl oo o W min Mu e Xq K X
T3 L3 F ST PR I
g xR o £ g MG T B AT N o
= ; RS 0 o) ) o ~ K R —
o 5% S |58|s ¢ = GBI EET gL D 2w 2 R
e} A o |eElg szl | =PI T ER oo s R T ¢ o Mo
= — 7 —_— —_—
N OB H o £ |52l 2 5 oK BT T T g X = N Mo 1y =
) o ~ ~ Q W Ho w — T ~ T e Ty —
A X = = g o = om0 80X oy o " Wy ok of
Mo A o S ° HT o ME T W L s,
o iy " = 2] T Mo & o e X0 M o Wm o 0| < %0 AR oy
i 2 — : < —_— o T
N — mj HW_ Z o B ooy R 61 < T R N~ o oo
> 2 ~ " S 4 3 o 2 < dn_.Eo B = o X = 22
iy N o = SR= ol o own ®’ oy~ & o}/ = ) o w of T
T J) s ~3lo o0 " 7 8 = o o X RS-
— N = SEI% & 2|2 w5 B P o B T Ty n
o] X ok o S .bm6,w.o/o7, b GL:.L iy 5o 0 o
o i (- g EE|o o — Uo =& o MT T _m = o T
T 8 A 2 Z E 7 e o Tl & e N T o, W R Re o
= = o % ™ o m S m\ R o N = 4 % " ) W 0 Mo - B
e T L b PHRPINRT ERYGR L w0
N T o A o - DT 4T T T 5T S 0K oo T
2 = RN o’ 2lw2gE| mW g VoW L R T wp N
o lei,lr. 2 & WAOM ) e .ﬂ‘m‘l_m n_Alel,.Or]L HA_Iﬂ_AI KooEh
L~ > oo o N W e = Z Bl ROH W W R X o o N o W W TE® o
T AR TN = olr T W T®REBERT PO N o T
Wn o aflt|o|v|fo|t|an|v|[t|v|t|a|a|an|s]|o ﬂlwﬂ‘ﬂﬂo%%ﬂl
= O.W i e B [ ﬂw ) —eBuei
) _m% olalalalom|~|o|~|~|la|—~|c|~|c|lo| ~]|~ W T ﬂl i = " o ]
5 —_— ~ _— > a3
S zs _ 3 7LLCq‘m4
o| &2 o|ln|t|wv|o|lmn|s|s|t|[s|n]|m]|a|a o |o ﬂlﬂﬂﬂl@M%ﬁMMnto#a Tm
Wmm |||t ~|a|a|~|a|s|[~[—~]—|c|o i@]ﬂ%XATﬂnﬂA .
—~| A& _idoﬂﬂ L g
3 = T~ —— 8
m%m.m olals|s|st|wv|v|v|t|a|an|s|—=[—|c|c]|o m.ﬂwM_ﬁiﬂoe‘oV% < 2
> L ST o d &
3| &2 S EEEEEEE R EE R R B R R R R / :
HEE TrRT s CF / :
NS slel=|8| &R0 7|5 2|55 2|85~ MHMBP g w0
mBm W o e R L 2 §
@ = Al Il Kol NN o VO I ol I O ol AN VO IRNCN I NN I\ I QN Vo) ﬁﬂoﬂLﬂl\muATi‘_%OI \. oy
S.e W og < .~ — a
Wo%u ~|o| < ~[o|lw|w|Z|Z|w|w|a|an|[S|o|=|0|S]|e|t|an]| |00 lyltu\u.._/uw_l‘v‘moﬁv_ 1 B
W e TR :
v Eal<lalelnlelalal=[ lalalalala]ale|s]alslxla]=]o| = M =7 I = =® = H .
2288 d|x|a|a|a||a|d]|ds|g|8|5|2|5|a|d|d|S|5[H]G|52] o oA Fagpw T D —
b o
mf,m.)1.7%24..@8.6.1.6.5.3.988.883.2.31.sz imﬂimuaozfﬂuwl .
EsgE|2|d|d(2 (a2 (2|2 |8 (8|5 5|9 5|5 |3 |5 2 5| € |2 €| 2|5 TETRET @ 4110
=] ~|s|en ||l sfala ~ ~|en |~ ~|en \N._,A‘A‘wﬂﬁl\&/OU D ”
I e R K S O il -
bl BN Ksal Bl B Al DS g A BN K= Bl K R EE B Rl B2 Rl Hecl No N Kol Rl o N Neel BN ‘ﬂAl‘Ol\:Lﬁ/L\.WEO‘Nﬂ o g w 2 3 o o
IR ERIEE R R R R R R EE e rrs e s [t it
.T%0mm%0%000011unl<1¢11112ﬂﬂ% o X N W TR




bel
olg] 91AE
= o]%:_

01'13_

el A

I

2ol

o

R

o

o
= =

5L
R
]‘._‘DlL]_,oo
o ) _Z..*‘LI
ﬁ_.oaﬁﬁ‘_ < 1
]i ai_.i‘.mﬂ
S QL@ _zlﬁ.
m,m;ﬂ@urqoMLg;o
%mﬂloﬂﬂﬂWWo%ﬂW?thﬁ
& o e ! ;aL —
I . Jl.mw e
m;%ﬁﬁwﬂrf%xa@ﬂ%@
m;% e 4%ﬂ 2R
L.olﬂl,._.MMﬁlelwm,lLl El,m_ﬂ
i_om_-w_.wrZo,mMaTu_uoo%‘:u9
1&%% éa1%ﬂlf. %
o_o M o qu.g 1
,olx.nﬁn - = — = = 2z
oo < R T ﬂoga“/ X o8
SN - iluATnn £e
N = o ol w o ® o o H ]
71]7_] JI#O,HvJLEoJI. o &
Sﬂm7ﬂ%ﬂxmzﬂ% un% 8. o
aLu[%,m.EoﬁMmaiﬁ %%%«1 8% zomﬂﬂoe
aqooeg;@ﬂ1%vm ° 5 . ﬁ%%%g
};MﬂE\/w ﬂoqqogwuﬂ? g o S
M%ia S 2 %maaﬂmL £ ayﬂ}wOW%
W@%mﬂ&%ﬂst%ﬂﬂzT% 2 EM%W%%W&M oo
aiwwﬁdﬂﬁﬁAM4 MmmHMﬂﬂ._Eleldﬂﬂ_. < 7J|o_aﬂu|i,|1ﬂmw_ﬂmu E'ﬂ#
Aé?%/ %Mﬂocﬁz.ur@ﬂmf 3 EEWHLﬂLoowoaﬂﬂo lﬁvlﬂ
us%sqmu%ﬂ%ﬂwﬂaﬁ g o * Hed A ) <
%dui(golsomml qorw%r_oﬁ = m,_mﬁ mﬂz.,_ta? ) = ﬁATA,_]
g.%mw%ﬁ mméo§M% £ %zWQW%@wa QW@%ﬂa
1) T ! 0 g ® 2 & T <J|‘|
N maﬂumﬁu&uﬁiﬁlﬂu#mﬂ 59 & ﬂoﬂ.‘_éﬂmoutm ﬂ_olwr mmﬂoszﬁﬂmg
750 7]ﬂ E1ro1_|mu ] 5 }]‘olLﬂﬂrma‘muPE o’ Mﬂﬂ_ﬂ%
= w1l o eraEF;oL 2 g N ol X }QE] auzl I
wqﬁf> e %@ho_g ¢ = T F3 E0 ° 9T E
@Euf@ﬂow ooﬁamHVﬂuma o miwmotm.ﬂjﬁu,_ﬂa? 5.%7@?@
Eﬁﬂwdm - s § 3 nwmz*o%m%wuﬁw méww;ﬁok
o X T gag T X
ﬂ%wﬁoﬁwﬁ.mﬂ. © i3 o mﬂoubﬂ%wwwwwab HMMO_L%W
__ootl g . _H s ~ W
E_LQ1§E.MO g . Mureﬂhsﬁoo_bg@ﬁ @m;@%@
q.uAl\_ < B._ m AT \ = Ax_ Og ]_l _.: ~ Og mm_l . _L ] = [
1§Eho€m e gomM7§h7Eﬂﬁ5@d.mﬂamwtomai
ﬂ,ﬂo«uﬂ_shﬂ_.gia am ._m ﬂqo_eo_MLﬂHdun_Aﬂome 1ﬂ;r|1kliuog
als! XoU,LHﬂo.m:L mw, ) . s ZJlm_oEHo,Aﬂ.moEﬂA JH‘0|_6L,wHEL.
% < F . H PR C g - = milfgo1oqifg%ﬂc1m
o dﬂomg : 2 s ﬂx? o = iogalorL ﬂ}hox
71@&.0 ZHN \ & = uoﬂ.__ol :HL.: T ol 7#.]]
ﬂé}:.r. N = R mL}H Ehue ﬂ%% i & = 0
Eos édﬂwﬂ_ - _ﬂoElJ,A 3 oHATﬁaﬂl}oelotouno_‘_ﬂ_.
g a__rml B ﬁﬁ1qg@a R % 17N§namm1fa
dﬂ& _oamw ° @HEWELE:;E. ﬁwﬁ£4sﬂ&omo%;w
T - < T = 9P 8 0 < = < ) K e = W w ﬂL
MUY ! 1r1: m QoH%ﬂHdﬂmi]wmo S N Juuﬂuc
doﬂﬁ mm_sh_,mo g orgo_ ﬁozhufuuoﬁme ﬂﬂ%vﬂh
) mﬂf;oo :f Momwamfﬁufwg wguﬂ
u@or?.ovev:aﬂ 2 uaﬁ7iﬂuh$iﬂo o _fuw,_
ﬂx.:auglno g Gy 10_}quormﬂ§ A
N arﬂﬂod £ ,maag__o_d aéqp
Jammw%@%; = Lm_ﬂmw.gﬂc@;e —
)| T T bjo o}/ m o Ulo ey o o * 2
h4ﬂ1% : & =32E0 |
_sz}q}mﬂ% S qoL}Eﬂas Eoﬂma
oF TR o T - el 00 Go = o ~d| M pry T
Eo%aoéaﬁ °© ur_;ootmﬂmﬂ]ow maimm_ao g
#ﬂmraﬂ g m_nrm;r}w}i Nr_zoz §
<5 E ﬂfﬁgmaymg%ga E
£ ﬂlzﬁﬂw%murgﬂ =
;3 3 ,aom_.ouu._;o A.:.Xo_rﬂ]
— o mu@ﬂe1d|.§or§1m‘_ﬁ_r -
2 ~ Jl‘mﬂux‘logﬁLﬂ.mD.A,ulA .
. WEA OML.]L Ll_rﬂfﬂl
2L ]aﬁ %70_%01* e
Z*OQWT e
= JI‘L.J;‘.Jvoi‘I p— OWﬁO‘_IV_wIO +
éxoxox}x%xﬂn ~ £
= #ou']l}]}zuﬁ. S
womﬁ,qmoﬂo:emm_fry §g
ﬁogma1$£%ahﬁwa 0
= o . ,ILL;O‘A_l =
zﬂ}_&e7ma1m%§o£.
N uT‘_.roZA d
e lo ]e] ot
ﬁyew%o 2§
T DﬂE =2
mmw_c L9
Sy £
% |
g
=)

- 317 -

Fig
. 8
tio
of Tt
egulation vi
iolated
type



References
1.(2012), A Study on Effective operational plan

Joint Academic Journal of Navigation and Port Research

through the Analysis of Traffic volume in VTS area, The
2012, p. 535.

i+
il
B

G

[1] Hong, S.

A A

}

EU
pul

} A A7 F

Eu
gul

Ao} ¥

3

v 2R

A
il

As

p
L

iR

o
]

-
qul

% Ansk @ otk 2o

T Lge 3E T2
Z 5 £ .- g A > 5 &
z E % ¥ = EE 8
«nlvT. n O w
n Ke) =] 5 = M
.2 5 2 & mF <o 2
2 -]
Z T E4 S B 82
5] s M g = O &
7 °© = S E M S
0 g x5 S 2 5 =
R= g ° » 2 8 ¢35
o = * = o~ B
£ _.2%8 E£7% 5t
= . o =

2S5 SP2sE9E

sR £38 2e =5
S 2 f&E £ 27 2873
= & o s 5 = € g
S ° e F 5 0 = & £ o
S:322 38Zc535¢
& & 2 w 2 o= g 3
= e B s T o < 5 ..w
k5] EEIN I <! mﬂWluWr
3 < = S & O
m/ ‘wm SRR [5) S 2 8]
29 3 =X S & SSmAmmv,,B S o«
< &% =% © 5 . > =

£ & ¥ o WWG)M.& i S O
=55 A5 E % o £e s
ExS%F 3E-8_:5 |ggc
2 S w B E S cau g5 8 2 g s
nn N 5 5 zZ =
aﬁ.sm.nla UMMW .J.Hnm
O ° M K .aSﬂ,aam e} =]
s 5228285528 % 23 £

= =

2853523885 &38A 52§
— — — —_ 3 3 S
N jas) = 0, K M <

Hr
p

el

X

~
)

N

7 8A] ~207] 9

Al Fel

}

EU
pul

-

o} Ar AE(INS)2]

5

=13

150

=

A
o]¢} o] VCDF} 2

.
o

I

=
=
ol

HA AHS

o]

a

dlolH =2
e-UHAlo] o] ARl SwoA A

}

kel
i

TC

Js

& Qom

21!

~
jp

1%10
~_

ol
;ﬂ
oF

_
N

- 318 -



