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Analysis of Traffic Improvement Measures in Transportation Impact Assessment Using
Text Mining : Focusing on City Development Projects in Gyeonggi Province
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ABSTRACT

Traffic impact assessment plays a crucial role in resolving traffic issues that may arise during the
implementation of urban and transportation projects. However, reported results diverge, presumably
because the items reviewed differ. In this study, we analyze traffic improvement measures approved
for traffic impact assessment, identify key items, and present items that should be included in
assessments. Specifically, TF-IDF and N-gram analysis and text mining were performed with focus
on urban development projects approved in Gyeonggi Province. The results obtained show that
keywords associated with newly established transportation infrastructure, such as roads and
intersections, were essential assessment items, followed by the locations of entrances and exits and
pedestrian connectivity. We recommend that considerations of the items presented in this study be
incorporated into future traffic impact assessment guidelines and standards to improve the consistency
and objectivity of the assessment process.
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<Table 1> Results of survey on priority issues of traffic impact assessment

1 (16%) Subjective evaluation based on personal experience not covered in guidelines

2 (15%) Lack of consistency due to different procedures and evaluation criteria among Gyeonggi Province and 31 cities
’ and counties

3 (13%) Traditional improvement measures based on convention rather than on addressing current issues

5ILH7E AAGELSFTA A20213175)0 REFFE7 W FECEE 1), LFIFE}
F(EA 1), Ao A FRA(EA 2-5)00A4] 1E

[e=]
ar| (6]
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<Table 2> ltems in the traffic impact assessment guidelines?)

Construction of a building Development of a city
A. Roadway and intersections (Site access) A. External roadway system
B. Location and design of site access driveways B. Internal roadway system
C. Public transport, Bicycle and pedestrian accommodation C. Public transport, Bicycle and pedestrian accommodation
D. Parking plan D. Parking plan
E. Traffic safety and others E. Traffic safety and others

Construction of a road Construction of railroads
A. Access points A. Inside the station
B. Surrounding roads connected to access points B. Outside the station
C. Public transport, Bicycle and pedestrian accommodation C. Parking plan
D. Parking Plan D. Traffic safety and other considerations
E. Traffic safety and others E. Measures to overcome regional division
F. Measures to overcome regional segregation
2) DEFSEA HHMChEY AOIEZ ofired (2012)

=S FH(E

)
Hu
il
=
off
z
=
>
)
=)
]
e M
2
N
N
2
é
i3
fru
4o
of
i
=
30
rlr
o>
lo
To
e
rJ
oX,
o
o
XN
=
A
2
o

) REYFF7E AP (EE 1) LTIFEI HE FEES A

rok
sl
o4

184 OIRTSOlR| =27 M227, T22(20234 48)



3.

i@

o7

Pm

1) WSIEHIL Mo I8 24 2 o7
Bae et al.2009)= &&FE Ao wEFFHIIE Ao WE T 7P NI=T 5& FEH AHE 24
WEFFE7E Ao AA U KIS AeEsle nedIdt A ERCOIE

, A%
B4, WEH, Fabol w8 MEEAS Stk T 49 By A AT FEFY WA
F Ulge Aol 1Y ERAA Auls 22 AN, 194 TAZ £9, 28 424 A2, A5

Mol o

oz F
i

H H, T

g =Y SHAA ol dastthe AGAHR SHY Aol wEehd Al FAH g A
A 7]Eo] Bodites A= <

Seong et al.(1999) 2% F&FH 7}t

A
=
2 mAR Aol g e wEE AAsa

ol

-
%
Ot Bl Ao g /MM, aEehd A <02 1
EANANA S TS AoE BT, AE} AXTA o g A BN AgTE R i
WENA LR 28] B Ao AT
2) HAEDlO|dS &85t T} H=of st o7
Ann(2022)= APAAGA S AHAE AgFe gofsr] s AR DAY HHAE HIME T8
I HIEEA Ngram £4& &85 g2Ento]d 848 B8 71955 2a AaAIg] Aes gotetdl
ot HS 2&4Q AAAY FHS A8 A MAH vteleel 24 F IHEE =SSt
Cho(2020)= $H4 B 7F A=) WstE AuR7] 98 31dzt G/ Ao SE8FH7F Fo W&
< 8, NERA, 7R A g2Enfo|ldg &85ty 7|9 EE FE5 FEEE TR
th AIZ|EE PrieEe] Wl s ERlsta A2 HEE 53 ARSA Q149 Wy} Alxe) v 9

%

o A=, Ae A

A B2 Ao = AL F
So et al.(2019)= A M A AULEAE|9} AULEAE nE

‘\N

22 dE AP ) -9 RuA 5
o4 B WE& FHNIL e iErfo]YS BEe] Dol WA STk NEENS Fo) F29
HolB WFE TSI UGB Ut} 2UHENEE 87h A4 71508 Ffstn 2oENE @

FREE s7HA B4 V)50 Resgn.

Jo et al.2023)= 7HS19] o7} B U OlHE T3] Sl &4 vivo] ERFe HEE FHst Hg2E
mlol\d-& &gste] EFS FEsta FHEAS 98 sttt BAS AR AGHEE T8 oriEsol
23 Y9 Efo] wEsrd Ao lo] Fofugt dFE mRivke d& elstdnh

Ghomi and Hussein(2022)<= E.3 =} 25t 5ol tigh A& B3ty v AT F&F 5 A A8l
217 Bz onk P53 #HE AFE0A HrEnoldS &85t EFE FE3Ith Bt out
7VeAdE wole FRAICE Ik tr|ARE B FAA wEH, HAAFAEY 7 ol I 7INAA
b, 25 2RI T Ok HORE B A ok dl5s Fole e AT

TEGFR Aol HAEE ol e ANAY FEHIL Yt 712, WA, HFRE, BY, F
A, o S0 AE g ATkt TRSA 9, 9BHOE g Yol U AEE 54 1B
Fzoleta 7lolE WEH, olEE e WAL B YA ot 1 A5e FHTUAA,

Vol.22 No.2 (2023. 4) The Journal of The Korea Institute of Intelligent Transport Systems 185



BIAEDO|Y S &2t WEHSHI} NEWMIf A

A%5 AEAL Belske] ZEFE BAAL A A el
A5 Alelel Aol ha) WERA
A7t ofvl7} ki 2 4 9l
ygol AgEo] Fa kol
71E ATHES B A L 4
da) & AT A7Hoe Bopolx BERS 27 AFA =L J1&olA Ade AL 5 mAF )
olEle] gAEDlol Y FaA AZE JUE TS0 Ao} AEE Rnstsr] Taae A
& 8T
B QT gaEvode %%o}oq 7 B9k A chsﬂ
Olﬁiel e J

d

1=
=
o
Al
N
hini
1o
ol
ol
)
re
)
[>

m
o
=
o
ol
N

F¥°

AT 1047 A7)E BEIFRE QAN dole)d FRE BANBAY F EATIAU(ER,
T, S BT AL BA F 80% ool FASEFEFY, URFY, E77) EX0 8L 2
|, PRE TR, £UA BE L, BFA

A

AT L3, B0 TR, AP BDE AR DFIT AAABAAA el 2

1}
-

18

=

g RIAY BEARGAL AFAA o Y AYAT ARCIR D DA, AQAT W
2 9 A2, AFREAGA 2Y, 2 BELY % 1L o] Ak 2 RoloAA 5o
S FAY FRAGE AN YT WELA P ek ol NE A, =

AFA S S AdEe] A
_]

a
Aol A3 o] A o] FAkek aFtA B 7IeF Fok= AT 3Fot 24 gz A

M Hidd

2.

HI

- oH-d
E AFoA E4 o E A3 wFIFE7E w5 AN HolHe 92ERE AgE HIAY HolE o]
t}. Williams and Gong(2014)E ¥HHH o2 o]z & FE3}9

739 NI dolEdA Y == A
ou] = AHE Zohl7] fleiA HiEvfeld S FA4E F2 FEIATHL St

3] 39 7958 FZa8a o] BAS BAE] e dxEnte]d 7] % TEIDF %47} N-gram
&83t34 3k TEIDF 242 +4 UM o tol7h T3 E Uehll= AB2A 719= F
& & o, Ngram £42 &4 LHOM dolut o dES EAste] FAE FRdshs H ARSETh
THeg 32U 719 EE Ngamo & 2435t a7 7]9 =9 AdA 91% o ol qlof -
gropd 4= glom, N-gram &2 43 Z:iﬂr% TEIDFel| wtgate] ©ojo] 255 Wt AgaiA S4L

tlo X _11
m[o

S
S|

o 3 v Az

186  PA=ITSYR|=EN| 227, M22(2023H 42)



FE Aok

TEIDF #4412 Q% 7153 2da £ oA ZF doj7t vy A5 54s=AE SHste] 1 tojg}
02 tolE3 Hwste] g dojrt Fd o s duhg 28R E THEAE YERdTE A4 WollA A
SABHE dolY4E TF gho]l 33, WA EA M ZEA S48 ©oldSE IDF o] I, o] F e
22 A4kl TFIDF o] AA+ AL Z TRIDF 288 &85t B4 dojuy 7|9 =71 A4 YolA dn}
TRIAE T F Utk

L o o

TF—IDF=TFX log%

TF : Term Frequency, V : Total Number of Documents, DF : Document Frequency

N-gram(Park and Suh, 2015) #4]1-& W= &84& Sa U2 7|9 =50] A9 A7) Agdd YW =A4E ¢
A3 FAS L AgEHER 7195 AA7L M= R E AUE 23R X F o] o] F Hkst] ffd]
EAA QIS 71 EES HoRE Fo] Fdste dE¥o|th TRIDF #412 & 719 dojnks 4 o
Fo 2 ASFAT, N-grame $F ©of o]/ide] o] Hjd(sequence) S 4 U oZ ol @ojE N-gramo =
3 3 dolEs st AR Bl AL0E s FES Fate] 7 do ko] dAAdES 1)

S =
Aol H8 AusE 2ol

o>
o

£
o e

Lo
Job pL

T
P =TT Pl s w gy )
i=1

N-gam 404 24 7]9=
oF3l|5=7] wjEo| TRIDF #4137 o

|eted Bak A4l 719 =8 dAste vl =go] "tk
¥ A7oM= TRIDFE 283 @ NERA, TFIDF 7|9 524 sto] werjdd Sopde 714
So $QEE YohR T Ngram HEN D T LE F3lof 719 =E Aolo] ofrl AE Fdskn Tt
ol gleA A nsith tole EiErtold EHg 98] 0E 29l FARNE LXZEJ] REZIH
(N7 4208 ol gate] MAY HrE AT Fre, B4 2 AZSEs A0 Adsan
Data U p Data . || Data L Data Analysis | Data Visualizati || Conclusion &
Collection :Z’I’;:::‘z?:g;g Segmentation (TF-IDF, N-gram) ata Visualization Future Research

<Fig. 1> Flowchart

q Az

M

Iv.

AA RENAYA 6837 AYAT 9E AAAT Y fEZnE-AAA BPE TR HEEA

(TF)? TFIDF 7}&4& €83 72 7|9 =24 N-gram & .
HEYT Jejzz Azslstgn

23 7|9t nENAYAY BRo uel B4t dolg FEY BAE AR T 7199 wiA ¢l

X o

Vol.22 No.2 (2023. 4) The Journal of The Korea Institute of Intelligent Transport Systems 187



Hasololde B8P NERFLI DEHMY 24

SAEIR A o), B2 o] 5) § A% N2 £8 AYse AEE v J9EE Bekstol
A5

1. HIEEN

AYAT SIS REAUAAE <Tale ol AN W9 o) TAL A A, AL A4,
AL, FU A MESTL B Ugkor] nAR, A A 4K, N)5Fxe ML A% BF
Adthdo] gol +7E Ao BA=I,

<Table 3> Frequency analysis of keywords - Outside the -}
development district prmp e k=
1

om IE o] SFEF I I*‘
Keyword TF ™ - =0
gy TPE | =
Intersection 0.14511 S¥ S
s T A e
installation 0.143533 o u e

Lane 0.108833 o3 ‘1 EI.EIE AlS SE
Left turn 0.044164 a.C_!,E JI5l p= =n
Expansion 0.037855 ESE e Hum i
Width 0036278 <Fig. 2> Visualization of frequency analysis of keywords —
Road width 0.033123 Outside the development district
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<Table 4> Frequency analysis of keywords — Inside the mecm M8 HAHO
development district cg X HXNET =X
BE " Jlﬁi I}E E e
Keyword TF sEtas JRA II o
e g
Installation 0.144076 #11 I.H-.-...J g% L‘.Iﬂ
5 o A J Pﬁ Xia
Int t 0.08436 Es =
ersection po— . om H ? ng- =81} otz s
Lane 0.07867 HA e II. r SIS . L.
Entrance/exit 0.049289 z2n pN og=m RemHN @z g =2
Alg A -
Deceleration 0.029384 o HEH  ma _‘IE‘ =B
=4 ==
Entrance/exit 0.028436 <Fig. 3> Visualization of frequency analysis of keywords
Plan 0025592 - Inside the development district
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<Table 5> Frequency analysis of keywords - Public
transport, Bicycle, and Pedestrian

Keyword TF lel H
Installation 0273101 M penac

]?:icycle 0.075975 A E x .E*;:. : -
Sidewalk 0.069815 e E E E '56_"' I}

Bus 0.053388 .

Pedestrian 0.045175

Bus stop 0.039014 <Fig. 4> Visualization of frequency analysis of keywords
Crosswalk 0.032854 - Public Transport, Bicycle, and Pedestrian
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<Table 6> TF-IDF keywords

o Outside the Development District Inside the Development District Public Transport, Bicycle, and Pedestrian
Keyword TF-IDF Keyword TF-IDF Keyword TF-IDF
1 Lane 0.044128 Lane 0.031899 Bus 0.021647
2 Left turn 0.017907 Designation 0.022909 Construction 0.018047
3 Expansion 0.015349 Entrance/exit 0.019985 Bus stop 0.015819
4 Improvement 0.014709 No entry zone 0.019985 Crosswalk 0.013535
5 Widening 0.01343 Deceleration 0.011914 Bus shelter 0.011279
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<Table 7> N-gram analysis — Outside of the development
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district
Keyword Keyword 2 Frequency

Intersection Left turn lane 26
Left turn lane Installation 24
Road widening Expansion 21
Intersection Road structure 19
Road structure Improvement 19
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Acceleration lane Installation 12

¢
2
X
-
o;:jg
o
o

Ho
hun

oF9] N-gram WEY I Tz
l’, WA, AEATIE THEE
, AR, Aol MRS ARFYUEE TS 9l
Fob W of B 7h= 5l
2 & Ao Nogam BARHL Faj4 Hobd mE/N4

<Fig. 59 AT M=
7FA ™, TE-IDF 7|9 =84 A F8
AAIB ek, A, FERAA, TEA, A

S0] Atz o s ojd A

e w71 98 7A7UE

AN 71 =] AAGE AAlE] A

oA W=7} =A Yet

sz BAE A,

ol AAH o= e}

HERYy LA
24
.E‘lél' Z\H:}
24 %
ge
S| A HEA
-EE A4 gl‘j L]
7IEr 2 pzp2
IA}}A‘I
IHA > -
RS AH 2 A
HATHY o faain
A ZFA
A8
e {EM
FHAM

<Fig. 6>°l YEr}Ro] RIEFA]
zh=t} TRIDF 7] 9 S84 o A

r{r
)

WAzl g WAt S 49

[
2
12
::l‘

oM M=k w7 ek
T8 719Ed

227

, THI22(2023H 48)



<Table 8> N-gram analysis - Inside of the development 9 b
district Ry
S 3k wiAbo|
Keyword Keyword 2 Frequency . pree e
e S Wi =
Deceleration lane Installation 29 IIlL}j;E gt %;;1}7&0
Acceleration lane Installation 24 M'a;*fo, = ﬂ’a*ﬁﬁ
[ g
Left turn lane Installation 24 3|4t 243
Intersection Left turn lane 17 5T &§*
ﬁ}[ﬁ
Intersection Turning radius 16 aa Py
No entry zone Installation Instructions 16 N EE]
ey~
Entrance/exit No entry zone 16 e E;-ZE‘%‘ A
Entrance Deceleration lane <Fig. 6> N-gram Graph - Inside the development district
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<Table 9> N-gram analysis - Public Transport, Bicycle, AuAgT2 st

and Pedestrian S
B} 1195% _HAn2z
Keyword Keyword 2 Frequency . e e
A3
Sidewalk Installation 17 328
Bus stop Installation 13 AHAER zece
Bicycle and Pedestrian |  Shared path 12 el
Sidewalk width Expansion 1 =S a2 R}
Crosswalk Installation 11 2z
Bus bay Installation 8 |
Pedestri Exclusive I 8 == )
edestrian clusive lane ) . )
ek <Fig. 7> N-gram Graph - Public Transport, Bicycle, and
Exclusive lane Installation 8 .
Pedestrian
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