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Site Monitoring of Crews and Passengers on Board by the BLE and PLM Combination
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Abstract: When unforeseen accidents occur in a ship, it is important to save passengers safely and remove them from the acci-
dent area quickly. To solve such a situation, site information of passengers on board always must be identified. This paper im-
plemented a site monitoring of crews and passengers based on the BLE and PLM combination, to prepare for unexpected acci-
dents of the ships. This system was composed of BLE tag for crews, passengers and each room, PLM networks, data server,
and monitoring PC. In this system, site information derived from the tag attached to the bodies and cabins of crews and pas-
sengers are transmitted through a power line network, and monitored on the screen of a monitoring PC. The proposed system
guides them into the only authorized area considering the ship security and passengers’ safety, and even has a special alarm
call to warn them after entering an unauthorized area. This system enables the BLE-embedded tag battery to use for a long
time because the BLE consumes low electric power, and can gain an economic advantage.
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Figure 1: Site monitoring diagram of the crews and pas-

sengers on board

2.1.1 BLE tag

P tagi= AFEAFA Al F-261= EHl1Z Figure 29} 7L, P
tag= S XA YA A BE BLEQ] 7|5 T <] advertis-
ing modeE ©]g-sto] FHOR HAFet= gL &k, T
Aglol W g AHo] HFselrE A,

P tagoll = MlEo] EAST T2} B

ES Fad Auzt gl Alo] A

ol A UojHea A 2397 A45(2015.5)

. ok3

% - ol4

il

UEY sk Aol £42 & 5 QR PRSI C
tagiz A2 B4l 2lsfe] dlolel Au7} 7hAa gl A
© 9 91R Ansh AE WS Eo P agd] AAHRE
BASHES M .

Figure 2: P tag

212 A2 MHZES PLC S8

= Al7](Repeater)= C tagell AHXA T2 ZE53 F71 F

I o HArlslo] AA % Anjolt),

C tag°] BLES} WIFIE 55

| 3o} BLEE 29 uﬂaa]

sstel 710l BLE X5&

o dlolg o] F44lo] 7Hsdte
SA7I AHRe] T4l F5A %—*J‘%%

7]Eel Adutel] AAse] gl dH e e

]_

al
QAse] Aol Hsses Tyt v
A

= 4>
2
~
2
.1
o
g
ol
),
)4
rz
>
o
= 1o
S
=)

Lo,
o
.-
)
>

rﬁ%@
m o1 =

=

offf o 1 lo rir ) ol

Distribution
Panel

[ L] = L | =
4{‘ B-1 | B-3 | B5 | B-7 | B9
# & { #

PLC B-2 | B-4 | B-6 | B-8 | B-10

modem

|
Data server o [y P -

Distributio 1
Panel A2 | A4 | A6

Engine Room

Figure 3: PLM networks inside the ship

464



BLE<} PLM

22 AZES0 719

Akt BUE]E AR A BRI R ALE
o] ¥]iL, HlidAlell= SARF 914 7]5S 7hA of gtk
Figure 49l ©]9} & X854 F33}7] flste] FA7]
oA BLEE ©A8ta Ag YIAAHRE Tl TA%
= UrEMJ_ ATHe].

ZA71He C tag® BLE’} P tag® BLEZ
@45k, $AE 95 Fotste] T ARE
FA8kaL Al HA S AEgT)

PLMO.Z FAlE Tage] AHT PLC Hlo|H=E WHAH

2o

FIH o "
PLMC =

F Uy Zeafor FAS It o] Yo FAl
FoA e dolEE Bul7] A oF AALE g5k, 54l
Fo A= Al e dolHr BE = AR gRlekar
LFE AT ok o /b HAYY oA ARE 8 F
s AT E dEshE Y-S ﬂilﬂl i, 27 glow
HUHE 2 =

Check/save
position signal

Transfer p tag
"| data to the PLM

YES

Check/transmit
received

data to serwver

Sent to the
monitoring
prograrmm

@

Figure 4: Communication flowchart for the repeater

Figure 5+ 2 UE 3}HE& 43}

= A Zo|th PLC &
RUEY Tz g oz Adw BLE

el A E dlo]E+= g
Eelolol BUEH7] A Bl 49L& AAA Dk
A8 AuolA 9240E stefste] g lele] 58]
A Be BT BYREE e, 4o Fu 4
A7k g AN HEHA e Faekd RUEY =
i:a“o%w~ st 7 BLE vlo|el§ RUEY A0
EA Bk 9 AN ool 9lg Al Aue

Starwl Az Yo g 3ks| %] #1398 A4%(2015.5)

23 FA4 94 mUHY

2lo] Hlolel g wilEe %A g
°]E1L 453 H4e AW F AL TUHYE F

7

Listen
BLE data

ganger zone

A 4

Displa B
_p Y » Warning
monitoring |«
alarm
data
Privacy

encryption

v

Saving
data

Figure 5: Flowchart for monitoring

3. 49 % uF

2 ol A RUE Y Al=HE o] 838t =)
Frigtae] AFHQ gkt solA HAEES WAsATh
Figure 6= P tag, 77|, HloJE AHE =E
H A=E *a]fé Apzlolm, AH7F X5 HaE Aol d=
7H8% A5 Aol 9§ $HAe AAA
lﬂl"i—oﬂ/ﬂ AgA Frlow gR1E 3t EFolth
L A JEE= dEA A dlolHE
PLC %{‘lﬁi wro} RS S35 PCE HF3te] HolHE
shHof| FAS

ZHEC

=

¢

Figure 6: Monitor screen and repeater

465



A7 .

Figure 7-> BLES} Zigbee 3ol T34 ofo]& Aol A <]
g Aok eh AFEA ofEhE SH e 9ol
o} AA $A 3AS B 9] 2s/div.o® 3PHS 2A

R, 7 B oF 12s (Mo g FANTE BHlon,
5 AT 3ge A E3re] AR ae Fol(SomA/div) g

o)t} wlElg] CR2450(3V)2.2 AYS a8t &S
7)1 EE FABE Eale] et

Figure 7 (a)°l4] BLEQ] Hd] F41dFE= 10mA©]aL, 1l
2] Ak 7] gEel A oF 2.8V A5} oF 2.75VE
ZetE 3 thA] 2.8vel ti71dEl = 21 gt Figure 7 (b)°l]
Al Zigbee U FAIAFE °F 27mAolaL, HlEE] A
7)1 gelol A oF 2.8V FAETL oF 2.6VE EtE A v
Al 2.8Ve] t7]dEI = R st

Figwe 7 @)% ®)olA BLE 2479 A7dsirt
Zigbee AT} et AL gho = eI
A, Sleep oAM= o] =9t AN e w9 A2
oz SAL ] Aoel gk EAISHA] STHS8].

Figure 82 4ol dlolE|7} Ay 7= B5s A5 4
upgolrt. 220V Aol A HolE &= B2 2elA A}
220V 7ol HEJR =L & dlo]ER AW R g HrH9].

1
rOE

(b) Zigbee
Figure 7: Waveforms of electric power consumption for P
tag(chl: 500mV/div., ch2:50mA/div., Time:2s/div.)

| Mess input g avg Min - 50
Freq, (1) 59.7Hx 65.571Hz 29.6Hz © 2.0000kHz 91.697Hz

Figure 8: Power line waveforms for PLC

Starwl Az Yo g 3ks| %] #1398 A4%(2015.5)

Figure 9> A1 o] BUE|E 3pHola o] TAIH Hi
< SA7S Ao, FAV|ZHE HES P tage] ¢
AABRE AR HAERol RUEY PC 2 AHolA &<l

)
N

Feales sqv.

el 45 vmael 7719 AASIAE e 2
o3, $5 ofdel = FA7S] AAARE 7 FUR 3
Wl mUEPE Rolth 912 gue] $40] ghag wrt
A wrgate] Agals] wel 4 A5l glol Ae 94
g wUEy & & 9k

.| Repeate
Fo
yil 3)

et
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