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Analysis of Urban Traffic Network Structure based on ITS Big Data
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Abstract

Intelligent transportation system (ITS) has been introduced to maximize the efficiency of operation and utilization of
the urban traffic facilities and promote the safety and convenience of the users. With the expansion of ITS, various
traffic big data such as road traffic situation, traffic volume, public transportation operation status, management situation,
and public traffic use status have been increased exponentially. In this paper, we derive structural characteristics of
urban traffic according to the vehicle flow by using big data network analysis. DSRC (Dedicated Short Range
Communications) data is used to construct the traffic network. The results can help to understand the complex urban
traffic characteristics more easily and provide basic research data for urban transportation plan such as road congestion
resolution plan, road expansion plan, and bus line/interval plan in a city.

m Keyword : Bigdata, Traffic big data, Network analysis, Visualization

I. 4 & sto] 2T 50 HHlolHE &8sl= Aol A
okl vk e AHES4A Ve diem

A A= =AY g E3 o2 % AEA Yie 28 7Y g s 7
=708 S7F 1B|A AEAALE E0)7] § 7IE0lA 1 BlElolE 7t A E A qlem, o

20179 119 309 A4 20179 1298 219 8 4% 20179 129 269 AA &4
* Ol cma] mE BA AL 93 20 Jut By o3 AlBH o] SW 74 EALY Y et ‘A FaE
AuAA dole g ol g3 TAEA AP

T AAAR 294 wscho63@gmail.com

il
4
o2
fual
32
olo



[\

gaalo] e =8A) AW ARE

£ g8t =AY wEEAE ddstet 2 wRdAFE AUshal AllAoM= FFAl
=go] & otk 53], vt 8 EAs F UEYS 24 W&} AlASe] Bef e
< ol &AY M WO g =R WFAIL th npAH R AVAA 28 9 FFAT
go] ¢ H o]§ ags Sty A3l A izl 7=tk

5% 1% A|2H(Intelligent Transport Systems:

o]a} ITS)S =9l3ke] BHeakw 9lck ITS: 7] 0. pd a2

Z9] W& ANAHAE(EER AsA|AE, &7 obd

A B0 A A BAL A AEE AN b g qeem wa g 2% St
A 71& =20 APgFS 100% BEES 5} olo] BreAbE|o] Tale] Amsich

= Aol YEYZ B4 71He B S0 det<E

=2 lt-téoﬂfﬂh %ﬂ%*l ‘- HdolE ZAA

.

[k

st 2ol 1A f30m TR 4 slehs)

RS L

¢

E T
g J(Dedlcated Short Range Communications, ©] =z 1HXHEJ = E'_ A7 J—} = ) /\é 5} @‘ o 23
oF DSRC) HofE5 shestel =42 I8 HIS gy ojz A28 A 15 U= )
N2E sk, 7129 Y ERA 247 |HE A BAS Ante )&t
S o8 BA =B wgo] 23 EAS 0t
obsl1z} sl E3F YEYT EAS E3] E
ek e 1292 248 830 5 g ) yeas 24 220 ne 72 240
A ARG 71w0 R Ao 55 BEd] 1
BARA o] FRSIA e B4 Az BN FE e T AR
Aol FA IE WS T B4 sy, HE A I HEND QA =2 27
~ ~ _ ~ _ 2Z HA | EX 34-01— LﬂE.O_]EL ol
T W = T
=2 gAY GO A nsAge 7124 — pep e
o A o]lo 7‘]0 = OEy LEOE’
T A=z AME 5 S Aotk wEo BEA wE | AAAT, JF
_]J:E bl _1.—— bl b
2 =80 oo thgat ok HA, A = ma | BT EA WA | HRAAA, 2D
T W = [ =
589 27|91 DSRCOIH SAHE e R A
Z E_
2ol diste] uldlolE 7]4S Sgote] UE S Y “'o] gy
= - — T = = Ie] O 070>
N3 £AS R 5o 8, A oAt WA= Eieg =7 2AsE A,
doz YEYIE 1EFo2N B 270 54 84 T E-17 5
T2 5 YEAY) FaH 54 serst 24 g4, =4
- - Y ES X ZZAA] T =AM
MR R GF RVl B WARES  puy | 0L [EEe W s
= =Lo o = = = . =S| ﬁi—*—é“] [CAa H}H—C)—EICN l’]
FAOZ 519 YEQIE A5t Ao 5 =5 g712 B WE] 2414, Hjo]|
2w ¢ JEE gty npuo R WA} o
2 HE FAA ARE A& 4 A= srelde  (YEY DY 31 HEDE 24, o
L AAS HAE b By, 724 594
T e A4S Bt e A TEE | ) =
hUnte BN
YEST Bae] ATt mA9) IE WHS [P
o5} Bk FAnlo 512 AB] Zo dm e | J°T U= T e Ega 54
Hﬂ'g\:} OH"L‘OL.J R 5y 7:“—1 ’6"’] —ﬁ’—ozﬂ SR o7 FAEE= DA A BA
_ - - T T =, & o T,
glo] 7|2AT A2 E8E 4 US Aotk e HEAZE S8 | oo ow n
e H A T
2 w=go 4o thga 2k A1 AA A




TS MOl E B4 B4 BEWEN T TEEY 3

E4 x9J¢] DSRC 7|4l Hlgo]E] S 283}
T HEYAE 4 A2 A= oA Al
Aol = A-Eoroltt. 2

e o

To o
o
o
[>
1o
o>
ol
ol
_>|~1_'
Eu’
u
il
of
o,
=

a8 FEE, o A8 FA| Axeel

(£ 2) 15 20} HEYI 2N BAT

Aa | Bg FHA s

g | TH FHA,

o | AR FAA | RE e mg
uj A F414

3 o2 ZAA

FRE | L oaa | FHA AR
1_1;} =002} U:]—E 7 T

LR N

sae | A2 B4, | Al A4 Az

ap) | oA F44 AA £A

m 24 23

B o A= DSRC W% Hlo|EE EAgt Ax}
AR ARIE A= 2 At AR
o|E 5 AUttt A3 28 A= HESA &

=
=

S|
&

IS WekaL, AR3EAA AlZelE ARt

3.1 Holg A

49 o] Hi= dlofE = SEe A
7t FEOE FET - vlvlolE EAAAED
Ufoll =25 DSRC tf| o] o]t A, 2015). &
ol Al ARESE dlolE= 20159 3 1R
E~20159 39 314714 1703t A=A A
= DSRCOJA] =33t HlolE 2 HAES] =
29,886,07271 0]t}

DSRC djoE&= <1¥ 1>3} o] =A==
(OBU_ID)°| 3 AJZHGEN_TIME)°] 3
AH(EM D)y S0 uf +3E glolgolH,
F7H o2 3 A9 FF(EM_TYPE), 3]
A e] +9(OBU_TYPE)o] Zt=| o] Qlrt. A}
ol F-2he dHr]e] A ezt o] gl7] o

2ol Jfel Age Brlssi.

)

=]

GEN_TIME EM_TYPE EM.ID OBU_ID VEH_TYPE
2014-11-22 00:00:00,000 1005 BBB38339BBE3I6EA3349519814EDFCEC
2014-11-22 00:00:00,000 1028 B5E31861D3DTB3ELFCAFDIB2521B0A2
2014-11-22 00:00:00,000 1070 1A084616929DFBS24ED45C4703BCASIA
2014-11-22 00:00:01,000 1003 COBSCDFCDIAATBAIDITAIIIBEITATA
2014-11-22 00:00:01,000 1041 F34393186 T600FBIGAG40CFDO0ASIFE
2014-11-22 00:00:02.000 1034 FICBIFIB470E20BD3E046CEE6394E52
2014-11-22 00:00:03,000 1008 ABFAF3082BAADICTI0F4EFBEENDCT4AZ
2014-11-22 00:00:03, 000 1026 240E69F414828F55BFBEBESRI3260F 98
2014-11-22 00:00:03, 000 1026 2A4BT3CCERIBARRTT304689D2EE38168

w s~ o e e e —
oo o o oo ooo

(2% 1) DSRC HIO|E{ 2 YAl

32 el B4 0 Az}

<39 1>9] glolEE ogsko] 7+ A
HE g 135S #A4% 4 Sl 1E
58 YEYI BUS 2Eagch FEE A
YEYIL <O 2>0 Zron, -t 37]%
wEo dAZANS A Yk nEHS
ojujgit}. o] AAke GHele] LES o
vt Aow zhzt FE, AT, AL, 4
ol §AE SR B4 PRl &
4 9l



4 FEAolE=EA] A2 AE

BT

2010} : Yifan Hu
EEEVRCER )
mSe] 4 ()
EECEZRECE TS

FES)

13
30.39%)
9.61%)

<3y 228 BY, AFA BF YEYA
S BY AAel A ol =
(b)3 VEYAE & 5 glom, AREoR

‘0
Lol g RESS FHoE FXHow

2heol g Feel ) nY vE
2% 5 grHl] M B Bl Z4)(central
wEL A YEYINA FAo] Hi LS

ol M- 3y 1)
EECERM-ERE S

(eSS

(13 3) DSRC 7|gt
(HH n&Y)

<E 3> Lo AAFHAT nEF) 2
N8 WA nEE e dF FANT A2F
Ae EAZ Aot 571 AT A
. oA & A e Q) MR FAUA @
o] 714 A vehdth =E0 715 Ad $4

%

e ofy ©

AR ke A YEYD def
oo] Arthz AL vl %, wE Y=
ML Fo WAEE QAW A7} B, 1
AR Ao g2l ks AL ofujatc,
<3y 209} vlmste] Y EYAE AR B
EHoR aARE A48 427} ge A d

Rod

AA Aol ool Be MARE F U3
A Gethe AS o 5 Aok Y AxE
M]3 Ei ofdf <E 33} Zow, g Hof @
= w=9E Yuldtt) o]t 2pol7} A sh=
olfr= +AA= e A9 ez o]Fst7] 9l
Fedt A7t g mARE ohet AT A
O] 54, olF9 54, =29 47| 55 1Y
of waeet =es AEsji 467 gee
2 HQltt
(#3) 715 ¢4 34 48 5 uxtze 544
A& Hu
Wi MERE | aa s
& AHA 1401822(1) 19(9)
EE A% L) 1009293(2) 10(66)
B A2 937125(3) 22(4)
M A F A 846803(4) 26(2)
S% AA7 830930(5) 12(55)

<O¥Y 4>, <39 5>, <Y 6> u|AlF
AN wARFY THAE AFES vl

th 1 440 Be £ AWE 24

Al B A B Uit Ea
YA Fol U WARE o]Fo] 418 2ol

Fol ol s Aoz & & vk

Lo e

24 g © o

=



ITS Yeloel & B48 B4 ZEUEL L FEEH 5

(1% 5) 28 EAM(Closeness Centrality)

(12 6) Oi7H &+~ M(Betweenness Centrality)

<3 3-9 2E YEYIAH F29) 1%

& AL Agsta AststE <1y 6
3 go] Y& YEYAE 53 5 Atk 35

o g A7le], AR AR A
AR TS 42 FeE 3
2 AA 350 $E90] Be AR
e

=3
of gltk. ol o] HFAY EH WF

(A7) US55 HE HERNZ

e 2 iE VEYA ¢ e 2

| Al AtRE 2 Y EYAE F4d5to] vl
Fch @A AlAle] &8t iR vE
A= FAlel HEHZY =271 Hstsh=
=2 Y E ¢ F(dynamic network)®] EAS 7}
Aok <a9 82 Wi, Y53t 2o Wt
£ H7] 9% agzen, 2 V|Eer 4
T3S A7l Alolth alE YEYAE A7
et Y EQ 9] 4ol Halsh= 54 U ES
Aeh= AS 29 & 5 ol 53] 38AeR
STH6~9A]), EZ(17~204]) AJZhe] W z}efo]
At}

N

ofs



6 Fdlole:=8x] A2 Az

0.6

0.45

/

0.15

oux ox =3t

(Ad 8) AMZE L&, 434,

<1y $EEE F 71 AFANS & 4 itk
A, Wi} 3% 3K centralization)] W 3to|ch.
L7t YEHA AA =E50] d4dst= 4%
o] 2712 wahe ﬁolﬂ}tﬂ dz“%
=EE xjolo] ZAsHs Aol whel 7
Ar= wal3Hs). —’Eoﬂ/ﬂ HE 43‘4
7t FIVESE AR BRI EobX L,
ZAo] Z7)} 4= o E WAR ‘j]"H 5%
AR o] Byslo] 37 Z7stcty & 4
sl 45w Adle] ok A7kl 1
T A e 2S84 °‘Er °l gl

W b i
-3k
T b

LOJ..ENH-I

=
Sl Abgto] T Aol WA E
X7 AR Aolth. B3] WEBhY A

ol oA ATAL 09172 BE EZo|A]

P 2Fo| Hol7k 2x B B 4 ek
stk B2 YEYCIA FEZ Aol

&4, 8d72 Hu

TAIH(17~20)] 2}

gz el

djz

a7he elstlny

o

S

ot

b om o 2o wx
1

o M

l

R
32
o

1L ore ik K

'10 —[II rlﬁ

ox.

Add =27t

]_

FQo AR

L
—
7

& HENAZ 7=
AT A9 aE Y EYAE T
G A EFAE, MAEFL

s80] WA 9

HA Azpe] oF 60% Hol
% A7 A 22 F 4 mv
10007 7jQ] natE=
2 AFA A 2F HES

=

4 14] E
RIL, SA J‘:H(6~9/\1)9]r &

HEAdol 54

s
S|

wo Fg WAz
3 A3t w27} go] AR o
| = 2pgFo] &
o, o] ko] 522 )

2 ohyel 1 =R
of & ou|3ich
Lo A &85t DSRC f|o]g= thaly)
218} 2j2Fo] Aruk =243t A

A=, &

SE]

43| &

o2 332



TS Welo]el § B 48 £4) RFUEYT FEEA 7

Ao R W7 oYt ol o] BA 9] Ak A A A &2 A
FA AEEFY EAS 1 E
ERo] ot g EAF x =
S0 gt= wEals % 5 7 & (Yong Yeon Kim)
TAO WESR QIS A - ()l o}
5 Qe wERAE 9 - TrlEof : Eld|olE, HlolE
289 5 9le Aol mreld
2 7

o] 7 3|(Kyung-Hee Lee)

£ 20049 : FEC AHirE st
(2FAh

- 2008~ A) : FEO 8ldlo]

[1] 2, “HEg= AAgR o2 mAp, =
A A X =%, A48, A4Z, pp.35-61, 2008.
[2] 76, DSRC 7|8 AFA] 2 EHDL 7
A, FEWEh skl AAeeiet, R
2017, - Ttk Hlbloe, dmEl,
[3] ¥Fehs, WA R AR A AIA R 714 EREESE
o) chbel i HEYD #4, FHet
i ofEhY AAEHlEE, 2016,

[4] FA=, A, A, HEHNT S48 A

Z & A (Wan-Sup Cho)
- 19874 : KAIST ZAks}}

s _ - (24
_;_JL_E %]—_Q_‘?‘_]_- Z P E Z|okx _E'__/H”, §l— E. ~ ~ _
ES HET thEals A A ek 1996\ ~7 7 ; ZH st
s3] shehs] =81, pp21-24, 2009. o

T

[5] o], MIERA 24 WHE, =3, 2012 - HHAlLoF : HEofE, HHlo]
(6] BFA], AL, SR HholE £4 Alx B A A

g 7% 2% Hus], YEAR, 2015
[7] Bd&, A B2, A YEA 24

& o8 ASHE YEYA 2 247, o

4wty shadEo)el=g, pp.34-40,

2015.



