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o L Al
o Purpose
- Construct standardization, system and information share system for sharing
railway passenger information with government, railway corporations,
companies and private interests and therefore realize of railway passenger
information infra nationally
o Contents
- Standardize railway passenger information from all of the railway corporations and
make systems for release of information and utilization.
Purpose & ) ) , ] , )
- Develop of railway passenger information collecting system collecting economically,
Contents

efficiently about standardized railway passenger information from national railway
corporations.

- Collected railway passenger informations are managed and stored by making DB and
develop of railway passenger information management system for provision smoothly
through generating file data or open API

- Develop of railway passenger information portal system for using railway passenger
information smoothly with government, railway corporations, companies and
private interests.

o Railway passenger information standardization establishment and construction
o Development of railway passenger information gathering technology

> Development of railway passenger information management technology

o Development of railway passenger information portal technology

Results , )
o Domestic Papers : 9 Articles
o Korean Patent Registration : 8 Articles
o Korean Patent Application : 3 Articles
o S/W Registration : 10 Articles
o Utilization such as spread opening information of public institution information and
opening information of railway corporations and public data development strategy.
o Utilization such as making new market for improvement of small or individual
Expected companies through railway information standardization and information offering.

Contribution

o

Guarantee of technology infra for national standard railway information provision
system development .

o Data share virtuous circle established structure. (Possible to develop of new
business model and contents for high quality service provision through quality data)

Keywords

, , Rai lway Rai lway ,

Rai lway Rai lway Rai lway
passenger passenger

passenger passenger ) , ) , passenger

] , ] i information information ) i

information information ) information
; , collecting management
standardization| share system portal system
system system

(73 & HN5%)
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- WIFI #8280 2 - 55 #8HEE, WIFI 85255 LoRa MES2EE2FH AHE Co[H2
M2l H HAMOl 5 WMAH HEEDN e EAE S M 252 MCU 28, POWER
2, IN/OUT 2il#, CONNECT al¥ & 27H Ul F et 27io 65 E HE

=
- Mol 2sof iy MCU e HBE A= of2fiet 25

Table 2. STM32F031xx family device features and peripheral counts

Peripheral STM32F031Fx STM3I2F031Gx STM32F031Kx STM32F031Cx

Flash (Kbytes) 16 32 16 32 16 32 16 32
SRAM (Kbytes) 4 4 4 4

Advanced 2

coriteat 1 {16-bit)
Timers =

General 4 (16-bit}

purpose 1 {32-bit)

SP| (125t 1
Comm. =
interfaces | © 2

USART 1
12-bit ADC 1 1
(number of channels) {9 ext. +3int) {10 ext. + 3int.)
GPIOs 15 23 27 39
Max. CPU frequency 48 MHz
Operating voltage 201036V

Ambient operating temperature: -40 °C to 85 "C / -40 °C to 105 *C

Opersting temperatung Junction temperature: -40°C to 105°C / 40 °C ta 125 °C
Packages TSSOPZ20 [ UFQFPN28 I UFQFPN32 | LOFP48

<TO8-84> M2l 252l Ml MCU B of 2fHEHA

(3) st=Qlof THRL

MAf7 |t o0l 7|
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AlZKTime)
<OE-88> 2% M 5™ Z1} <OE-89> & dAM Y Z3f
2f. SNS € X} 23 ZTof 2 AIDHE F=FI|s AR
1) A7 e
7hH A =H

- 2000HCHE TOEN z=x FMQlEuigl el AnlE ClHio|A 2HME HIHASZ AlS
ZHA 2 MH| A2l SNS(Social Network Service)Zt CHEOA EME= SAlof Zek™ol ME
= O|EO-|°
=

- URo| AR AA/AILD Y FAe| FA HETL QU AME, TVE S8 ol MEECE SNS
£ Soll wEA EJF MEEE= o=z #do| 2FEHUS

- ole{st atAd7|dte] HE A7 2 SNS(Social Network Service) AI™EAM HMIB== AFZHO|
0|85t HAE(XIHAN)E 24 2 2M5l0] EE HOIEE FE5ts 7|8 A7Hus

- =5 Jlgte] HEx o|2Z Ho|E U A|AH| oo 2EX|s &S o5l Ciyst HE
0|32 HlolEfel =%z &322 =ol=H ==xo| AUS

Lb) odF cHAt

- AEAM U ES 3 AL MP|AQl Ho|AS(Facebook) Tt EIE{(twitter)E OS] X3
= M2UESAIe HXt 238 AEl NS HEE Ojaloz MEE $RIE

- M2UESAI HolASI EQIE AN HAIE MEo| EXt 28 AEl MEQI M2WE
SAE o =22 MA|S ol MEZAI ME S Cliekst 8o HEJ M= JUS

- 0|2} Zto| Cl&sHAl MZE == SNS(Social Network Service) ME HoM QABX|s 7=
Sl AXt Mefo} MAHE HEE FEH5D 2M5to] 2E =&Y

NS SNk

Seoul Met ro

A
YEH

=1

<18-90> SNSE &

2) AT £ S
74) A7 that dlole Mo oty
—
1 SNS message ey
2| SNS message Station Info. Keyword Extraction Datab
3 SNS message Database alabase
4|  SNS message e
5 SNS message
6 SNS message
7 SNS message Date ID Text Train Info. List
8 SNS message

<8-91> SNS Data Structuring Process
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SNSoll 22t2= 252 AlZh =22 XNZE =0 NSOl timelines Mgt

o
Ztz2to] ZER At =22 XP7|PHe] IR BE g2 XY Yo, o] 1F HSE 0|8
sto z[Ale] 2HE 2= 27HX| SNS messages =&5t1, =& = SNS Messageo|= 042
El2 MES0| 20{A0, 220[2| D& 22 £ IMmel FI| =

=
MM xR ZAFMAHD, 22(Date, ID, Text)22 THEO A HolE= 4 HE(Station Info)
2t g F|I/HESS FZE(Keyword Extration) R
CNN(Convolution Neural Network)oll= 22 HIAEDE Q245101 LA 28 AE] F|}/EE
zestn, &= 2 J|YEST FAHE 2|AE(Train Info List)S MA
5lof ojo|E{H|o|A M B{(Database)

o Description

25| = AbEY

2 oAFo| Al=2SE HolE = To|#M (Python)2l E{IE| ZAEE 2 E Tweepys AF2SI0d A=
st 7|19 E FE0 Al2E HEQ ES MMUR, |XID, 2ERHAE NIIXE $FRE
) EQIEol AAIE AR & HX} 23 Alefe} A= 7827 9

o
[ - 3% ®2 |8 28] o Zo| Ma2d(1), Lax|e(2),

HAIXIE HESIA 20
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Q
SNS ¥ &2 DBatstal, CNNY 2| E SHEHolE =z AMS2e 7| HolHE #5&

(3) HE Y Y 2FY a5 JIUE 0
<E-26> YA 2Y MejE st s
o &g 2EE
sued | Azed  2ds A/ B4 2d3 ) SNRY ) INRH 3/ .
xRl | XL Rlol | AA2W Ao [ Ax2do| Bot Axt2dA A | BRI/
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- HE AejHEo| oii JlX RESE LRolZl HE o874 ololE(dolg Al
olZxls AT Zof EHEAIZI7| Yo HES LEL|E JYcE fude 258

- AR 23 Alejol DEE 7827He] MWE WAIXE 2Astol ztzte] AR} Alej ojn|2
T2 X2 4l JYEE BAsto] CNL DRI B0l SHEE £ e I XH0[E & i

OlH| = (Word Embedding Layer)
E dfd2 X}do| XMealolM(Natural Language Processing) O &h THO{E Alg=o| HiE]
2to 2 ojdst= gEolod, Zb HHojut Hd%E cthof OFel o w2t M™E ni2io|E
of olaf 2ojzl =& EXE ol ZEHZSD 0|2 Qlslff 2& MM, 2 b
(7h AA3AN 7=
<FE-27> Words and Looup Table

Ju

I

Distributed representation
Word Index (128 dimension vector)
ey 1 {0.57, -0.25, 0.03 ... 0.20, 0.24}
= 2 {-0.04, -0.18, -0.01 ... 0.13, 0.37}
St 3 {-0.23, -0.44, -0.32 ... 0.27, -0.03}
ME 1532 {0.17, -0.20, -0.08 ... 0.53, 0.52}
- HIAEE Algo| HIEZ X &5V 26, HAMEZRL = HE Z2s2 EHHOIZ
(Lookup Table)= AFSst, M= EHE UL Eo{e] OIS A4 HEZ X[&E
- YEfA EAM2 KoNLPy2| Twitter tagE AFEsIAL, EAI T WALl SAF B2 CHHHE F&
5t & 1532702 ©HO{Z Ooff| AIMES THERen], Zufxoe=z  ‘E - Words and Looup
[m}

Table” 2 &2 013 AR & FHEO0[S0| S0 A

(2) CNN(Convolution Neural Network)

- Convolution layer= Convolution filter&2 AIEst0], HIAE Clo{E o 52 HHo{=
o Hdekd g Usloles A&E ot, & AFo|Al AFLSEF CNN Parameter &2 ‘E - CNN
Parameters’ I} &2
<3#-28> CNN Parameters

Parameter Filter size Number of filter Dropout L2_norm
Value 2,3 4 128 0.5 0.1

2Zol Filter size 22| Convolution
st M3AZ CotE EHE = 449

‘12 - CNN HEF7=" = Convolution layerollA
filter& XM&AIZl ofAlO|0d, Filter size 22| ZH

= & ool = - (Filter size - 1)1} &2

o

Word 1 el

Word 2

Word 3

Word 4

Word 5

Word 6 i27] |

Word 7 18| G

Word § - e

Convolution : Fully Connected Classification
Sentence Pooling layer
layer = layer Result

<38-92> ON AST=




=1 HAT

filterel 2Xxta ODHEEAZ LIEfHE £ | HI|E (Overfitting) S XIS @&
Dropout®@} Euclidean norm(L2_norm)& 2+Zt 0.59P 0.12 MZASI0d, Pooling layerollAl &=
= Z3 7= & 50%2F Fully Connected(FC) layer2l €12 ZtoZ AlSE1D &5 & FC

- &3 g2 Number of filter 22 MM=E0{ ZF 0| £= - (Filter size - 1) X Number of
_l

layero| J7t&%| @S0l 127 2xst=S o
- = AFoME Ml ZEX 37|29 FilterE AFESH0], Pooling Za= 1 x 128 HEEA
M Zi7F ol &l 1 x 384 2 FaliR20 O F 50%2! 1927H9| 20l FC layeroll =
ol (% - Ex & ®d 2F] o Zol o e Rz EFSte ABEHUS
3) o7 = A

i
o
il)s
2
ot

7F) CN 2| & gt

<¥E-29> CNN L12|= "= sts

Number of
) 1 2 3 4 5 6 7 8 9 10
Iterations
Word2Vec+Rand | 632 706 785 922 627 690 643 590 537 801
Rand 190 422 222 206 564 206 227 474 522 174
- ‘E - CNN &1z2|& 2= st& Mot 2’ = ZF CN €2 & 28 s Hete o)
E™MADE LIERN D 20, Word2VectRand= & T 153270 & 14837HE Word2VecZ2

S5t 4970 € RandZ &S50 AL & dhalQl
E9o| =t Ztol Word2Vec+Rand= 500~1000 epoch AO|OlA | Rand= 100~600 epoch AfO|

oM =XM=on{, s& Zof CNN2| FC layer 7F=X|S2 L2 norm Regularizationg S35t
of X|&Moz nzH Ztofyr, ZHHE Word2VectRand2l Z < Convolution filter2l Zfol,

Rand2| A< Convolution filtere| gzt cho{ HlE ZZte| Zro| =24 HX|= EZ&58 £¢

Lt) CNN 222|F HAE ojold 21t

<3#-30> OlolH &/ Zzt

noec| e | e wimbs | Wedscorepondig o | e
Label | Predict of Max value value
2 13 S5, =5t 27.58
1 2 1 3 14 CEHSIR, TARR, AR 4249
4 13 Qlsl, S, AR, AR 79.46
2 11 3517, <PAD> 284
2 1 1 3 9 6, 02, ==5H 4226
4 10 0<, =35t <PAD>, <PAD> | 49.89
- 'E - dolg &% Z3I = CNNollM SNS messagee| EIAEJ} QEFE = 22 Hof
Z0{, 3#9| Label} Predict= 22t HHAEQS| RE FEFO 21 22, Label 2 AlEO]
=7 Mot AE ol Predict= CNNe| of & Ztel
- CtZ2| Filter size= ‘CNN Z1E2|E gt5 =& HEE FF° 2 Filter size2t S5t
Feature number= CNN 2242 & Tto{== - (Filter size - 1) 7HFE 0HMEE =X}&2
2 ¢ 3ol of HE= Pooling layerel ZIf gt2 EZ=5H7| sl ofE TH{I| ALE

A=K LI flsh At

AA -

- Feature number value= CNNOIA Max pooling &2 Z1} ZtEolM Z2 Feature numberS

Xl & ZtE=2 oet ZHo|od, Feature number of Max value= Feature number values &
7t 2 Zk2 7HX|l= Feature number &

- = AFE SNS2 Sotod T 5| YY HOolEE LAt 2 HE 2(2ER FdEs) 5N,
dAet dxp 2 HEHE H2lE ClE FIIEE Aalg Sl FESHL, 2LFRFE =HUAS
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<Og-95> 25k H|2 <J8-96> A7| HW 28 <ag-97> M A= o|o[X|

- 245 uE - 25, 5B SHHE B MA

- BAI| W 25 S BEE M2 WAl HOlHE Suss S

- BAI| W A= - BA| Holx 2 et AR ME

e dlolel M2 85 - SA7] HlolelE 4st0] AEAHE HESE 28
Z

Ch) 2/ MM o7 s A
(1) Al 255 22/A 28 AAd22E 2 X = (Humidex) 7| EXE

- 7121 5o wWE E}X|FTE LEPH ZE(Humidex Index)S 2™ fH ofelf €2 HM =
2 Moz JIHM X|$7} =olX|of, MM 33T &

o &5 = PNE S LIEH D US
- 2 X[F=T7F MM 30E(30C) ol™, “<k2t =3 (some discomfort)”
MM 40=(40C) ol , “Bro| EF(great discomfort)” ,
MM 455 (457C) o|AtolH™ | “2{E(dangerous)” ,
MM B4E(54TC) OlH AR HI|” B EfLIY.

- Humidex AHlXtZAl
Air temperatur + 0.5555%(6.11=e"(5417.7530%((1/273.16)-(1/dewpoint in kelvins) -10)

45% 50% 55% 60% 65% T0% 75% B0% 5% 90% 95% 100%

45

44 e
40 42 44 45 51
3 40 42 44 13 |
a7 39 | 40 42 . 0
3 37 33 40 45 | 48
34 38 ¥ 3 43 g g
33 34 36 37 L5l 44 45
32 33 34 35 a9 42 4
30 32 33 34 37 40 41
23 30 3 32 36 3B 39
28 29 a0 3 | % 37
T A R 32 M 35
% % 27 k1| I3
25 25 26 27 29 H 32
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