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ABSTRACT

In traffic management, gaps in understanding traffic conditions continue to exist. While the
self-belonging problem indicator develops relative to speed, belonging, and self-based relative
inclination, it does not apply elimination criteria that may indicate situations that contrast with
attribute-specific problems. In this study, we develop integrated indicators that specify communication
situations and safety levels for modeling. We review indicators of changes in traffic conditions and
raise safety issues, reviewing the indicators so that ITS data can be applied, analyzing the
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relationships between indicators through factor analysis. We develop combined, integrated indicators
that can show changes and stability in traffic situations and that can be applied in traffic information
centers to contribute to the development of a traffic environment that can monitor related traffic
conditions.

Key words : Traffic situation, Traffic Safety, Monitoring indicator, Factor Analysis
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01. Related Research Review 02. Metric Review

= Review of Existing Studies and Theories on Indicators = Analysis of Existing Metrics and Limitations

= Review of Factor Analysis Studies and Theories = Improvement of Metrics for Practical Application
03. Analyzing for Composite Index Calculation 04. Development of Composite Index

= Correlation Analysis Among Metrics = Result Analysis and Criteria Derivation

= Deriving Weights through Factor Analysis = Conclusion and Future Research

<Fig. 1> Research Procedure
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Crigin Destination 1 day 2 day 3 day
Pangyo Techno Central pangyoTechno 14 | 09:00~09:30 19:00~19:30
Pangyo Techno 14 Pangyo Techno Central 08:30~09:00
Pangyo Techno 14 Botdeul 08:30~09%:00
Botdeul Pangyo Techno 14

Pangyo Techno Central Pangyo Techno 2

Pangyo Techno 2 Pangyo Techno Central

Intersection

Pangyo Techno 2 Hwarang Park
Hwarang Park Pangyo Techno 2 18:30~19:00 12:00~12:30
Hwarang Park DongAn 18:30~19:00
Dongan DonganGyo
DongAnGyo Dongan
Dongan Pangyo Station 14:00~14:30
Pangyo Station Dongan 22:00~22:30
Botdeul Sampeong
Sampeong Botdeul
VISSIM Simulation Network with emergency situation simulation scenario

<Fig. 2> Simulation networks and scenarios
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Processing cycle: 3 minutes Processing cycle: 5 minutes Processing cycle: 10 minutes

<Flg. 4> Travel Speed changes by Processing cycle
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<Table 1> TTI KMO Test and Principal Component Analysis Result
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<Table 2> Pearson’ correlation analysis results

TTI OCI Advancement ARI
TTI 1.00 0.40 0.37
OCI 0.40 1.00 0.39
Advancement ARI 0.37 0.39 1.00

2084 s & E’SM A, 37kA AFE(TTL, OCI, 1L%=3}8 ARDOl thete] 2R1EA 29 A AFE
FAtsof gtk &, dolE] AlolA 821E& & F Ae=vHE YvlEtH, ol& 8l Bartlette] 7+ HA
KMO A2 AAlgte] 8]l Aol 23] A3ttt Python® “factor-anlyzer” 37125 &85t HAIF
A¥, vhEdle] 784 HAAL, pvalueZt 0.05ETE 2HA] &5 Q1A Ae Moz AHEAY =
3 KMO AR A3, KMO #o] o 06622 =5 3Uth YREH 02 KMO #ol 0.6 ©74<1 735, 8084
Aget S onsteg g Holy Ale AR At Aoz AFFHh

2) olo|e XMtst Xz
Atk 7 vl AiFl A7) ztelE AASHE FH O dolE 9] A= Q1 WS AA]

Qe g <Fig. 5>9 A3t 4 A dolH e ez} o] TTISH OCIL, 1153t ARI= #+o] M7t
A& ZFolattt. &ttt rﬂOlEi el W97 2B R olF Q1w Mo AfstE FAsoF 7 £49 @
FoE e A Hud vk Ftste dHolE Y diE Ao sl TS s AT ZL
2 ke M8 E 012 t&i&f&t}(mog ‘Beyond the Horizon’, 2023). A7#3h= Hh-H A A3} WHE 483t
o ol 54 WEH HUgd HapS A AYoZ APshe PO E, U dolE APHE
S FYste] BE HolH 9 e 0~19 MR AT HAo-HA Afske BRG]l 49T REE U
T 7Hgstel tdetaM T aHo® o] ARgHTH

TTI®F OCI, 115318 ARI 374 A %5 Hul-H4 B35 &3 AR 3 A71E #53ton, 34
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9|7} Zol’k HlolBlE <Fig. 5>9F Zo] st ghoz Hestd.

’_g i : , ; - - §
: .
: i . .
08 I -
7 : 07 : ;
& mm | os 3 W
s Woa | 9° Moo
4 04
3 Ear | g5 W ARl
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Data range before normalization Data range after normalization

<Fig. 5> Comparison before and after data normalization

FEI FAHRY MEE AAFs] s 7] Ifikeigenvalue) Z A E B4 W] E(explained variance
ratio) S AFESFATE AR 7 AEo] AHste 4H] ARE ovsid, 1f/gke] 190 A% g FAHE
o] & W] Eaks Al Q) z AR AHE &

B2 FHE e &R ARSI of wl, FAEE0] HA 4 602% dHste Ao UERe

<Table 3> Eigenvalue and explained variance

component index eigenvalue explained variance ratio cumulative explained variance ratio
1 1.776 0.59 0.60
2 0.628 021 0.80
3 0.596 0.20 1
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4, 60~90ES ELGT FF olF FFOE un BAS IPSqth 24 F3 7S FuEH A4 A
Aol SKAWZA AAZ 2] FE e 9 BwH I3 A odA Sk AAE EEge
Aottt 2Hzhe] 73 <Fg. 6> <Fig. 7>2 ook 2tk

EgEo] AT Aol A FHAFE WSt Ito] Wl B 48 Ade] JreH &go] 7hEsith
=3, S FFre] MEAFK(TTL OCL 1538 ARDE E)late] AFAe] Wsls AHRT 1o wheh g2
&0l 7hestth. B2 A9 o) ATy S HA Al BEAR 802 AN

al S
dstel Z7b9l hdBelE ¥ 4 Atk BY T Ba 4 AR ARYolA 2 WF glo] YA
2 At 250 Yk Aol ALgol AT WA NE £F % BF ABE 9T AN =R
A B AR Bgol sl £2e) ol AFu BWRFe By ARE el otd 5 ol

3% EUHP Agsitial Ao
Normal : .
Situation T
VEHS SPEED Integrated Index
— R /
‘\\ //‘- i
Emergency - - .
Situation " e I == e i ;
VEHS SPEED Integrated Index
<Flg. 6> From Pangyo Techno 14 Intersection to SK Chemical Intersection in the south direction
Normal = —— b T~
Situation - — : e -
VEHS SPEED Integrated Index
.erg?ncy . N :
Situation
VEHS SPEED Integrated Index

<Flg. 7> From Pangyo Techno 3 Intersection to DongAnGyo Intersection in the south direction
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