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Abstract

A Study on the Operating Model of the [oT-based

Port Passenger Terminal Monitoring System

Kim, Jae Kyung

Department of Shipping & Port Logistics
Graduate School of Global Logistics
Korea Maritime And Ocean University

(Directed by Professor Chang, Myung Hee)

In the Fourth Industrial ~Revolution Generation, loT—-based
technologies have been variously applied to global industrial fields.
In the field of public facilities management such as park facilities,
urban railways and airports, researches related to loT technology
have been actively carried out in order to cope with and prevent
disasters and emergencies as well as establishing loT infrastructure.
There are few studies on the introduction of loT in domestic port
area and port terminal facilities. Therefore this study is conducted
to suggest an operation model of |OT-based monitoring system

and implications through case analysis of domestic and foreign I0T

ion @ Kmou



application and current status of the Busan International Passenger
Terminal and problem analysis.

Busan International Passenger Terminal is a leading business for
the redevelopment of Busan North Port, where is a multipurpose
facility that many users use. We considered that the loT based
monitoring system will be effective in introducing the Busan
International Passenger Terminal. Thus, we selected the Busan
International Passenger Terminal as study target. Currently, the
Busan international passenger terminal is having difficulties in
managing large facilities, lacking of immediate response system for
disaster and emergency situation, inability to provide individual
information according to the situation, and manage user flow.

In this study, loT—-based monitoring system operation model is
suggested through analyzing the status and problems of the Busan
International Passenger Terminal.

First, real-time disaster response monitoring system with loT
sensor is a model that enables quick and safe evacuation by
providing information such as accurate disaster information and
emergency evacuation route through smart device.

Second, parking lot with loT-based monitoring system operation
model provides various information such as parking lot location,
parking space information, parking position and parking charge.

Third, the operation model of baggage monitoring system is to
check the position of baggage by attaching loT—based Bluetooth
sensor or GPS tag.

It is a model for reducing baggage loading time and upgrading
service.

Fourth, the service information monitoring system operation model

_Vi_
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provides customized information when visiting the Busan
International Passenger Terminal.

It also provides the necessary information in real time through the
device according to the situation and purpose of the user.

Fifth, the facility status monitoring system operation model can
check the status of the facilities in real time. It introduced
loT-based sensors to the facilities in order to deliver the status
and the inspection time of the facilities to the manager in real
time. It also can be automatically controlled to increase the energy
saving effect. The improvement effects of the five loT-based
monitoring systems proposed in this study are as follows.

It can manage the Busan  International Passenger Terminal
efficiently by allocating manpower to large facilities. The real-time
monitoring system can minimize the damage and speed up the
response in the event of a disaster. Users get also provided with
tailored information, which improves the quality of service.

The implication of this study is that the application of loT-based
technology to the Busan International Passenger Terminal which
also has been applied to other port facilities in order to expand the
application field of the fourth industry.

In addition, we suggested the theoretical background and
alternatives to construct loT based monitoring system to establish

the basis of future research.
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BeN, Microwave, 914 &40, Algld S4l, PLC 59 A RE 4&3)
YEYAE o] &3 4 gtk IoTdl A& WEYA 71&S H&
g A FEAEAe] AgslH &A= RFID, &
efolsto], LTE-A S <-9Ag FAe4lel AF&=a gl Mlﬂ% 5
29 LTE 7)== Qlste] #4 9= 4 <1
ER1Edle] Zhsaidth WESANA 7&e AA7E F
3G, 4G, LTE, BeN, 914 59 74 HEAAE S ARE wsstr
1} WPAN(WiFi-Direct, Bluetooth, RFID/NFC $)& E3 ARE =
Holal AfAor HAdo] 7hesitt. WEA SR EFF2Z, RFID,
ZigBee®} & H| IP WPAN 7|3 P9t dEst7] 913k 6LoWPAN
RoLL 7]<¢] A5 il Ath(A A+, 2016).

gy 10T ate]l WE HEYA Abg o] Frbeta 1o g E
o] HAHE &AL EHT AYE 95 AxE O Ao YE
Z(SDN)7} thAl ejuldo]l & Aoz oAFébir glth SDNS Software
Defined Network®] ¢fz2t=2 AAd] WES A 7|2 AZEole] X2

ofAt =
S B8 YEYT A2 A47 Ao @ 2Fe 9§
e}

po)

i
1
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0Q

wg)
3
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)
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st #g= sl
A A & dE 7S w3 AFEQHY A thgdt g9 =
o] 283 Aol T3} 8o FALHHA 4N EFF 7]E<
BLE$} #]1H|(Zighee) T3 #Z& ¥4 HEA 7S &&atzle &
Z)Qlo] &ks] o] Folx i Jom, tFe HELA 7es THAORE

ggatr] ffste] MEAA 93 9T o W¥ete] ayEa

A4 483 ¥ 9+ HetNet(Heterogeneous Network) AlghEo] &
g Folu 7|A =9 Aurp okgk o] FEA(Femtocell) ¥ 94 F-4
“4Hl(Radio Remove Hend)s 2 7|A =& F7F= AAsto] 4 4
< Zsts ES Aot T 9 UEYAE §oste] ol &gl
of Al2=gl 89 AN FrAYNNE UEA] §&3t7t thdstAl
AHEIL olE T3 AR e WEYA dzer AdE ol
7l ekaL v,
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Adg WS 98kl 71E9 HTTPE diAE MQTT Z2ZEFS A S
Ath o] ZEEFLS oA WZF EF 71920 OASISol 2014 x FoF
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w g A%s ZE futelx b TAlS Adsty] 98l IETF
CoRE 1% 7oA wHEal e $8AF AT Z2EZE ¢ A~
5 @ F v vhe ZREZT Ay SAAMAE 20154 39 Al
A Hol 2utd dAjg ‘matd 9= Fad 2 (MWO)IA SKTE 5G
Algte]l AFERQIE WL 912 7]%k dEed 2~ o] thgst A
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TAoYt =4 FY v ET EP A9 A AA A

rl

=

_!

N

A BR Qe AN BA UESS % 71E FAAEUWIFD) F
F o09e AECLIR FE3= &, 9N Fus g9 ¥
1Gbps®l =& T@she U= CA %5 5G] 7lute] = 217
FASAHA AT, 2016).

d

X 2-4> JoTE AYse 54 SA7|+

T R s
o 4= PLC(Power Line Communication), ©]t]ul(Ethernet),
Tl ol

4k o) Yl (Industrial Ethernet)

o] 5%&4l | 3G/AG/LTE, GSM/GPRS/EDGE, CDMA/EV-DO), #14d &4l

F A @ | eho]ao)(Wi-Fi), IEEE 802.11, ¢}o]H 2(Wibro)

24 3 | EFF2(Bluetooth), NFC, RFID, *]1H](Zigbee)

A= F32017), A AES] ToT 7led gl e A3 A,
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BN

<29 2-5>% ETRIMA 7Zhdst J4%d Aldg
(COMUS: Common Open Semantic USN Service) Z#Zo|t}, o]
Fe quAR suke] Auj=E AlFEte USN Qlxzeheh ARg-247}
st o 7HA] ToT 7171¢F Al s& Abgste] el Agsk 7171 2
AN ARE A o]&F 4 At AluY doly mdAWAS w7}
USN #gle] we}t dHolgHE WEela AHlY HolH® 7hadto] 4R E
AL = ATHE A A 2016).
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Service Layer >|] COMUS Service | ]
A

COMUS Platform 1
comMus
Service | COBALT COMUS S i Applicati L 5|  Ontology
Support Open API Modelling Tool (Domain Ontology)
Layer "
COCORE (COMUS CORE) l Semantic IoT Subsystem Eg; 4
Semantic Query Engine COCORE Ontolo: @
~ gy
CcomMus Wa :
Semantic m $ Al EIE & R o] /744 (Resource/Space/Time/Event..)
Intelligence Community Engine Interfacey Engine
Layer =215 gl KHg 7@ —
Sesing DB emantic Repository
(Hadoop based) —| (Hbase based)
lIoTH!0| 0] E X{&H RDF #sH/X|H/3=&
&?‘mgﬁvare COMUS IoT Mobile
Layer (o Strartahiore) COMUS IoT Middleware
2T - 3
Z ¥—BT/WIFI/NFE/USB ¥ .
Internal Senser = COMUS Gateway EE
Senser e Senser Node S':n‘s’er
Network  Senser s Senser *ZJ?
Layer Senser Actuator /’ Node RN
NFCEj 1 uv Actuator >4
Senser Senser Senset Senser Actuator

A% 0 AATQ016), ‘T 7% A3} F LT 7% 53 24¢ 58
F T MMz =9 AA” Agesia AALsrel =8, p. 12,

<%l 2-5> ETRI®] COMUS =#¥&

| e AMuls FAES A% g2 <29 2-6>° HANDYPIA®
ATz EAL A ETRISH 201095 H &5 A58 /I8 IoT AHl=
EFYF(COMUS)S  7Zl=olxd  wrop A&sket ToT ZA;Fo|th
HANDYPIA+= 79| A4 dolgE 1]

= gy 2EZA ke AlulE oT 9%

of BF3} Y 52 AX AT FEHE v Y JRE B 5

Ads] F+= IoT ZAE3

=
EFoz A4 dolHE 3

A= ol A= Erkd [oT "lEA 712l ‘B2 (MoRI: Mobile Resource
Interchange)' & €3 7}& U/ AAe ZHE A4S w5 A4 7
S5 AlFdn ‘em(ak)d AH2~= '"HANDYPIA'S &3l /st A
a2 fd= 8 2k 540 Jhed AgE AME AvtE E9 [oT v

=99 7= ‘B2 (MoRD'F dAAste] AbgAke] A R A&l w4

ghal o4 W SAHe A FEe AuH o th(A AT, 2016).
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AR © AATQ016), ‘0T 714 A%H F oT 7% 539
3 & IoT Anlz =el AA” dtoista AApete) =g, p. 13.

<719 2-6> HANDYPIA =#3%
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o
fi

4) vldoly Al 7le

FHEU S ABAEY 71ES Agehe AR AlSE
1

260°] 7H°ﬂ 1% Ao Ak olHA Be AHRo

e A4 A0S delEE Are der A A4
ofv] AAH O AGHa, ALGAL 9 A dolHE Atz Aulx

*Mﬂ, A, %5‘.—*—1, RdE 1 5o g ke AY e 94 E o
ol FJFom Aosttt. AlEEHUl Fofol M= HlHolE 7w
AL on] de= ARE AT 7 JovgE 11 FaAo] FAE Yt
webq ¥ golHZEEH X UE ARE FEE 7HEdte] AR At
TS B8 AnE EAHsE 2849 dugsY A vex et
oy, ddelHE 9 BAA AAEY] AMHQ ARAA F3E
T om BE AMEO] dF e o] H Fx Qo] AR e Hot
TAZE BT 7 k. wEbA] A E A, Hd 77 A, AL
B, A, A Y AFERJIEY A S did BbvEs Astslof
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g A= do=m sjAefor & Aol
o] =2 (2016)¢] Aol A HEelH o Ae Ve <5E 2-5>¢9 Zol
&, B4 d=Ze Zyor UroE 5 k. o
Sholu} Haksh fofol A AMESIE 7]ES] VWM E
Holel & Aol Adstes 7fadste] ¥uolHeo] #&3sar
ARl AoRE AAvYoY T& 3 H
t]o]E] o] AL-§ Z=7}o] wre} Bl A~E mlo]y(Text Mining), &34
Opinion Mining), &4 UE$ A &4 (Social Network Analytic),
T3 FA(Cluster Analytics) S°l Stk F417|9 &2 H o] E(TB,
Terrabyte) 52 #HEHlo]E (PB, Petabyte) 7752 Hldlo]y 45 &
| F de d=Ze 7ol Zas A AiH = HlHolEE oIt

=
Waew 4, AT AJAC i EFAo] Q= Yol & &

d
—_
N O
ol
—~
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<3 2-5> oy Al 7+
T A o Al
HolHE &43te 7«3 HHS
ou|st, FA, HolE Ry, 7]
Asts, AdoiAe, Y 5
o] SH%WJ ZadolE Ay F&
4 e
diolE g =4S F7] W | B4 dF
ol 7 HolH - &4do]
A= Ael Ayt LA &
<= 45l A%
tolE AlZslE delA glow,
A E HolElY EX oy uE
H4A & F JAEF FH3MFTE 7] [ Aws ZEAE, A
x4 7= <=, HE3 F3d 7] ROECH | 7, a5 dS5E4 &
A8 AA AY Z2OHd | &
o) BAAL 9 AAsE 1%
Aol 9 s g AF
243 284S IS F IESE . .
) Jj /\TE _: B Bl(Business Intelligence),
dlFe ZINr|ed ZH;E .
0] 7 & TEP A T AT H o} E] 2 <9 DW(Data Wearhousing),
s e | EEs e, 24
Ao &2 TR AHAs =T =,
B oz 8 o] Ef ul] o] ~(NoSQL), &4+
AZE HolE|E AFRA o] wE
oy = W d A g (Hadoop
A A F A= e 2 oF .
) - MapReduce), Ak A]
gAY 8RR ALEE 5 QA El =
Agetn BeelFE e g | ¢
A= AE(2013), £3174(2014, AQ1-E), ©l=2 (2016 AQ1E), “AlEA
Fug 98 vely Axwel A% ok P B AT
3. AFERIH U A& FoF
AFEQIEIULS Tt FofollAl &8 7hs Aol Fafxlatn AALY
FE 71318 AT Aoty HMESAY ZF 7|7I7F 45 ddEE
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=7 Fol+ 2003
658tH= =84 AtEel o
A dAA FE AU &
S7F ddEn. dA A8 FQ AFEAdEU A

T AF718] Ede] wE 20200 AAA FIHRA =
19z d8l2 dAdEth(Peter Middleton €] 29, (2013)). <@ 2-7>9]
&35 ERdE Alx Aol 5 AL £ e F

929 &
4g TASE 2vA RRAN P FEe we TS AT

Q1 ~

TMIA 15t chH| HAz7|7| 7t 0 204 2OMH UK HE HIE
R

(Mg YA 01 () 7| HEE) []] (%) (3 ES
60 TIARAEI| 2(23) - 10 mslAF 0]

gy

8 38

40 mQE
- 6 T AHA

=2z

4 2%
20 - -1l

2 L]
59
0 - + 0 mEA
'03 '10 '15(F) "20(F)

Ag ol AWQ014) “AHEAEU ] Fle) Fa AEAtE BAT AA)
A7 KDBAFE 28 B.a31A, p. 70.

<I¥ 2-7> AAA AT 2717 St Fol 3 FIPEA AEvs
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7h 21 (JAWBONE) MAAT} =3 &
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ot 2% 2PtE SR At 7V E - 55 FA4l ICT 7€
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wera AARA, CCTV, =kl 9IXAR Z9 =
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~uEE | ouA 4@ 94 4d, AA
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Ag ol AR01) AHEAE N Fuje] Fo q8Ad BT AR
77, KDBAFYE =8 H LA, p. 69

<& 2-6>°] WE TE &&3 e F2 S&AEE F4 8 A
A 4 ToT EofllA AHsatet IoT 71we] HEE AYMET} 2oFs &
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