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A Disembarking Notification Application Based on Smart Device

using High Freguencies from Built-in Speaker of Public Transportation

Myoungbeom Chung”*

Abstract

Recently, many people enjoy movies and music content through their smart devices for using public

transportation like as bus or subway. However, because their concentration is aimed at content on

their smart devices, passengers sometimes forget to disembark and miss their destination stations.

Therefore,

in this paper, we propose a destination notification system for disembarking public

transport using high frequencies based on the smart devices. We tested 1,000 times real-time

destination notification to performance evaluate of the proposed application and service system.

According to the test results, the proposed system showed 99.4% and 99.6% accuracy and we

confirmed that it could be very useful. As such, the proposed system could be a useful technology

for notifying smart device users when to get off public transport, capable of global commercialization.

» Keyword: Built-in speaker of public transportation, Disembarking notification,

High frequencies communication
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Fig. 1. The flow of the proposed application and server system
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Table 1. The value of high frequencies for each bit data
Bit data High frequencies Bit data High frequencies
00 18.0,18.7 kHz 08 18.0, 19.5 kHz

01 18.0,18.8 kHz 09 18.0, 19.6 kHz

02 18.0,18.9 kHz 0A 18.0, 19.7 kHz

03 18.0,19.0 kHz 0B 18.0, 19.8 kHz

04 18.0,19.1 kHz 0C 18.0, 19.9 kHz

05 18.0,19.2 kHz 0D 18.0, 20.0 kHz

06 18.0,19.3 kHz OE 18.0, 20.1 kHz

07 18.0,19.4 kHz OF 18.0, 20.2 kHz
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Fig. 2. An example of proposed high frequencies for
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While(receive A) Do
a — 0;
b — 0;
Fe«— FFT(Ay);
sortByBin(Fy);
If (first HF value of F; is over 18.0 kHz
and second HF value of F; is over 18.0 kHz) Then
a «— first HF value of Fy
b «— second HF value of Fi
sleep(m)
receive Awi
Ft+1<— FFT(Atﬂ),
sortByBin(Fu1);
If (first HF value of Fuq is over 18.0 kHz
and second HF value of Fu; is over 18.0 kHz) Then
If (a = first HF value of Fuy and
b = second HF value of Fu1) Then
theDisembarkingLocalNotification;
END If
END If
END If

END WHILE

Fig. 3. The pseudo code for high frequencies detection to
notify disembarking
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V. Experiments and Evaluation
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Fig. 4. Screen composition of the proposed application for disembarking notification
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Fig. 5. The disembarkation notification of the proposed application when subway is approaching the destination

o §IAg HAESS AREAF A G 5244 City Hall(21),
Fig. 39| Pseudo code® F&3 g 4] 153} 7k, 183 1
ok el 159} grell sl @Al o o5 Gangnam(42)&
R < ek B89} dA] o o]F ol UEhE 21, 42+
Z} s o] kS 9nlshH Fig. 494+ 19.5 kHz9}F 20.3 kHz
o] gko] 42 & AT 4= Qlrh A e EYA )2 AFEATE
e ZH=E AME W FojdEiy, wEd R=
(Background mode)ol| Al A|&4 o8 15w} =38 Aas}al,
AREAY A1 5242 gt dA) B2 & A9 Flo] FY e o
542 =238 27 d¥(Local notification) 2.2 &e7] o},
AREARE 1SS B O] AQE clEE Aol E e
don, 24 ddo=z A H At o &Aool AL Fig. 5%
o] ARgAM Al BEAA] maF oA AS LA "t Fig.
50llA] 1% om| A= AapHellA] 2 Weof gith= 21e HojF7]
A% 299 22 L}qu_ Zou, Q2% City Hall (21) SM7}

o|Hol| mAF= AL A FAE Aolu}, 1)l AREA) o}
<] Confirm HE< —“r_E’. ofZa) 7o) AL THA] Fig, 45 Eo}7}
o AREAE e sk dHS AT ¢ leE dn

AL ol EE|Alo| ] I ATS
Wl A& Ak =4 F 254 F
AAGES 1M R) ~ 439(ad) gho2 AAste] of &g
Aol Well 7+ gt Ak o ol wiFsta A3k
Fig. 6 A& A 314 2348 1~ 4394 gtoz 7]

e s 28 AR, AP o FAd T2 A3l
7w A gk gk o] 153} gk Table 29F 2t} 5, Fig. 69
A ERTSE T ghs 7T, o)i= Table 2914 18.0 kHz
9} 18.7 kHz 8t 2] 110} kS A4S A At ol&g
Aol dE “Mz"g o= QA et 1ga & =i 43

M= 254 8-S UM AEHoR 4L soF 7] o
woll el 3 A F= HAF THARY, ARA

uool:;:ﬂ‘—_?_zoqn, “E%Zﬂ”g—]ﬂ*"]’ o =% Hp/] u_g_;]_” “}I\JTE]L” u_g_r_:”

e ]

AAETAol disiM = a9 HES WA Fokch

)
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Table 2. The value of a pair high frequencies for each subway
station

Bit data High frequencies Bit data High frequencies

1 18.0,18.7 kHz | ... | .. ..
2 18.0,18.8 kHz 34 18.0, 22.0 kHz
3 18.0,18.9 kHz 35 18.1, 18.8 kHz
4 18.0,19.0 kHz 36 18.1, 18.9 kHz
5 18.0,19.1 kHz 37 18.1, 19.0 kHz
6 18.0,19.2 kHz 38 18.1, 19.1 kHz
7 18.0,19.3 kHz 39 18.1, 19.2 kHz
8 18.0,19.4 kHz 40 18.1, 19.3 kHz
9 18.0,19.5 kHz 41 18.1, 19.4 kHz
10 18.0,19.6 kHz 42 18.1, 19.5 kHz
...... 43 18.1, 19.6 kHz
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