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ABSTRACT

The incident during commuting to school happened frequently in these days, such that the government announced
the student commuting safety policy for addressing to implement the safety management system of the unsafer school
commuting zone. In this paper, a commuting tracking system is proposed that notifies the location of vehicles and the
boarding status of student using BLE beacon and smart phone GPS function. The commuting tracking system that gets
the data from the system server of driver's smart phone GPS location and UUID of the beacon which had provided
students has configured to provide notifications to parents and related administrators. It provides real-time information
about whether a student boarding, boarding times and bus locations for parents and administrators. It verifies the
disembarking time for each student and also provides to driver to secure if any student tries to board the wrong school
bus and if any students is left behind in the bus.
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ICT(Information and Communication Technology)
A7t Ee A e A So] AR BHA o
Ao} chopgh Au|27t A o] A1 glck 53] F
Hol| Al A7 A 4= ¢l AntE Z3} loT(Internet of
Things) tjuto] S HE3E A 22 AH| 27} 2] A
SEAL Q2] 10T Hrfol2s AllA, FAIRE, A
IE, Hupols EFH(ZEA|AMIOS), YIEYSD &
TOE Y HIL A FE e} A S of whe Rk
sit}. o]2|gt loT tjro] e A 3+ A 34, 71
7 s}, 2yl 942 59 A sd Alset &
T-E T3]

H|Z(Beacon)> A x2 EFFXA(BLE: Bluetooth
Low Energy) & A 3l= EZEA 4078 7Ho &2
E4 & AEsh= 10T tufo]2olth HIEE 7]E9)
EFF20] Hls) vl 2] Am7} A2 Aol ) 540]
™ o]-§A7F £ % S SHA| Pk YA AE
o 2 ghefsf MBS AlEs & 5 T4

2 mRoAls AutEZ| 7|EH o8 HRjEo] &
A QAE Teldk 4~ 9l= GPS(Global Positioning
System)} W o] woje glo] AbgAtellA| AR 5
Ql+= H]E A5 9] UUID(Universally unique identifier)
2 o] &3 F3F AlAEE Aljtstarat g A|gket
A 'S FF B SA) AntE E GPSE FoljA
upolEl FotH A 93] FHe}E Fot HAE Hsdhe
ojglo]7} &g v AT HHE S8 9 Aufof A
FRjsto] shR L FE|AprE AAITEO 2 B8 H A 9
2|e} ofglo] B o g 2l 4= Q=T A"

AR

1941~1948 Oct, 2016

II.

i

21017

2.1, H|Z(Beacon) 7| &

T ICTE 7Rke = B AFES QlEYlem A4
sko APt ARE, ARt AR A EE welshal 4
& 450k 10T Qe #2531 ek loT 34 7]
2 ARl iRt AEE d& 4 e AlA 71, AlA
£ &9l FHE HolEHE HEHAE 3 AntEE]
U Az Bljls $471a o]23t FEE ARGA
Al Ak AE|E IEH o] 2olth 0TS /445t
HEYDE A ZTHH O Aolsl7] 915 WLAN
(Wireless Local Area Network)5-€] *]1H|(Zigbee) U]
EArA] FA o] tFstA EAsh A F
A& 913l NFC(Near Field Communication)e} E35%
2 (Bluetooth) & -85+ A H| A7} Z7)s1aL ¢ltH5].

NFC:= 13.56MHz Fu}4> o o1& 0]-835}o] oF 10cm
oluf =7 2lollA 7]7] 7+ 106Kbps ~ 424Kbps © o] €]
A% £uE APk W¥EY DAL RABA 7%
olch. NFCE gt Al tutol st £54 gz
2hE5t AlAlof AE JHRe 55% oF Yurl=
AE3ch NFC= o] A7 glo] HlolHE AET
= AL FA A7} gl A A o2 Heto] 45}

i

el 91, M Aw AL, =z} 9% ol = Y}
Ak of g Hofol A Z-g-5] 11 Qlri6].
EREXA 7|58 ISM 92l 2.45GHzE AR5}

WA 117} 1.22] A9 &% 7} 723.1Kbps, B A 2.09]
7% 2.1Mbpse] £ =5 H 4= glom 10m AZE A2
o 4 Q= 2AE A SAlVeolth ERREAE T
ojFolgt= GAZE QojA QAT i M2 7EE ¢
gstaL o] HAE Fsfjoftt A= FAlo] 7ksstth
2010 xe= Blutooth 4.00] 4= BLEZ}= B o
2 7|89 EREA & TSk At 71HE & 0|
I Mg om FAsh tiafo] A A HakE (has)
St} BLE= S/ Ado] AYERA] gkl A dlo]
E] Afo] 2 Fol A FEE, 7| HESL T2 A Hit=
0T AjH|2of Hatctar & 4= IeH7].
Z|1o) H] 22 BLES 283t A HlolH F4l 7]
ojty. AFZH HE2 A& &e7] el ¢4
35 AEsts 71718 gob Al 7], AL
TERERof go] ARE-E| St} 20131 of &2 i0S 7
SASFHA] ofolH|F(iBeacon) 7| WaEsiTh
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FEA 409 o EH[ELO]
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228 Abro] ol o BT

71golth AsE &4
A ZR2EFo| BLE B3
S F49t0 2 BLE 4.08 A Y= whibof| A= i0S7}
olJtgte m= ] ¢ 7Hssto] QFERo|= 7]7] o) A]
T AR 7Fsdlth 3 12 NFCeF HlE9] 542 vl
gt ZlolcH8].

Table. 1 Comparison of NFC and Beacon

NFC Beacon
Based technologies RFID Bluetooth
Coverage 10cm 50m
Tagging 0] X
Safety High Medium
Own power X (0}
Service Strengths Private Public
Topology 1:1 n:n

HlEe wlofeo] Wa glo] X 5om7A] L]
& F71H R Bl SRR A7F AA Q= A
A AzE AR HIES ARSSHE BlZo] FatE
54 AHES UUIDZO B R, Aulgo &
NFEES £Xg Zflel Al RSSI(Received Signal
Strength Indicator) & ©]-8-3to] A 7= ¥
wof sjoje] A glo] ARgAlelAl AT E HE &

______

Fig. 1 Beacon service operation
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2.2, FCM(Firebase Cloud Messaging) AMH|A

T2 AlEshs FCM2 HiA A 2F &S b4
o A% 5 Y WA BRE WY SRR
7]122] GCM(Google Cloud Messaging) Xt} ¥21% 7]
5o AlETITH13].
Downstream
Downstream Msg.
HTTP HTTP response
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m With ACK Upstream
Client App

App Server

Fig. 2 FCM Architecture[13]
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Fig. 3 School Commuting System diagram
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Table. 3 Cordova Plugin

Table. 2 Development Environment Beacon cordova plugin add

Beacon BeaFon i4 https://github.com/mobilion/cordova-ibeacon-plugin.git
bk Smar_t ot Samsu_ng Galaxy Note2 FCM | cordova plugin add cordova-plugin-fcm

Mobile OS Android 4.4.2

Server dothome Hosting

Server Side Script | PHP N

4= 29 N x =zlo oNo] EF A &

sw DB MySQL I 4= A AH, Setold o] Fo A &

Client App Cordova,jQuery,jQueryMobile AR HEQL B W E L FCMOfA] T H 2 A A9

Messaing Server | Google FCM SE2rolth

i o
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Fig. 4 School Commuting System process flow
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The document tree is shown below.

v<result> e
el mn",m
<status>ok</status>
<icb269</ic>
<lat>35, 1687656</ lat> -
<lon>128, 9957132/ Ion S
<ctinex2016-09-06 17:01:22</ct ine> g
</1tem>
</result> *

O
sz oo

Google Vi data 16 SK el

o Termeof Use

Time : 2016-09-26 17:01:22
Latitude : 35.1687656
Longitude : 1289957132

@) (b)

Fig. 5 School Commuting System bus location
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Seul Gi class: Kim Sinra

Ride chack: n
Time : 2016-9-26 17.9

'Sa Rang class: Lee Jieun
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Time

Ga Eun class: Jeong Daun

Ride check:
Time

Sa Rang class: Park Minji

Ride chack -
Time

Sa Rang class: Kim Jiyeon
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Seul Gi class: Kim Sinra
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Fig. 6 School Commuting System riding management
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