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ABSTRACT

The number of traffic control equipment installed to prevent traffic accidents increases every year
due to continuous installation by the National Police Agency and local governments. However, it is
installed based on qualitative judgment rather than engineering analysis results. The purpose of this
study was to present additional installations in the future by presenting the installation criteria
considering the severity of accidents for each road type and calculating the appropriate number of
installations. ARI indicators that can indicate the severity of traffic accidents were developed, and
road types were classified through analysis of variance and cluster analysis, and accident information
by road type was analyzed to derive ARI of clusters with high traffic accident severity. The ARI
values required to determine the installation of equipment for each road type were presented, and
5,244 additional installation points were analyzed.
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A

Calculation of the number of
enforcement equipment installed

selection of installation points

traffic enforcement equipment
» A Study on the factors affecting traffic accidents

» Selecting the installation site applying the judgment criteria

+ Review cases of technolegy and effect analysis related to
+ Analysis of overlapping peints and

02 Related Research

04

TE Atzdol

R

i

Analysis of installation and operation status
of enforcement equipment
Derivation of standards for installation

of enforcement equipment

ol A

01
03

+ Domestic equipment status and related legal system analysis
« Analysis of Policy trends related to enforcement equipment

« Analysis of accident data by road type
« Cluster analysis and judgment criteria derivation

<Fig. 1 Research Procedure>
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<Table 1> Operation status of unmanned enforcement equipment(As of October, 2019) (Unit : Number of Equipment)

Fixed
Total Removable
Sub total Speeding Multifunction
9,020 8,630 3,609 5,021 390

ror
ot

2) ol=e PoIMSEHENH| M|
2l

WEEEA = 20199 102 7|Eo 2 F 9,020007F AX] - 9 FolH, A 5d7H2016'3~20191)

A Awieiaee) 52.12%00 == 470107F AU A5 @&AuIE AAE 20039 5RE A5
A2 FAE BPA, 201095 20129744 3dzF AAh57h sk a, 201337 oAl AL A
Ao S7Hs Holal glrh

<Table 2> Status of Fixed Unmanned Enforcement Equipment by Year(As of October, 2019)
(Unit = Number of Equipment)

Year Total Year Total Trend of Installation of Fixed Unmanned Enforcement Equipment
2003 1 2012 193 1500

2004 0 2013 560 1400

2005 62 2014 680 1200

2006 38 2015 418 1000

2007 91 2016 982 5

2008 332 2017 1,208 .

2009 768 2018 1411 _ I I I I

2010 603 2019 1,100 - I

2011 573 total 9,020 '03 '04 '05 '0O6 'OF 'OB '10 '11 '12 '13 '14 15 '16 '17 ‘1B '19
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<Table 3> Criteria for selecting frequent accidents

Category Selection criteria
Seoul Metropolitan City 5 or more
Administrative Metropolitan City 5 or more
division Si 3 or more
Etc 3 or more
Intersection Within 30m behind the vehicle’s stop
Road type Crosswalk Within 30m behind the vehicle’s stop
Other single City Within 100m radius
road Other, Highway Within 200m radius
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<Table 4> Analysis of One-way ANalysis Of VAriance(ANOVA)

Dj;:gslee o Category Sum of squares Dfrir;ejm()f Mean square F S;ﬁgg;i;e

Intergroup 1,338,431.542 4 334,607.885 881.364 0.000
I\Z::il;z;t:f Within a group | 6,132,447.382 16,153 379.648 - -
Sum 7,470,878.923 16,157 - - -

Intergroup 133,401,952 4 33,350,488 480.319 0.000
KSI Within a group 1,121,568.837 16,153 69.434 - -
Sum 1,254,970.788 16,157 - - -
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<Table 6> Post-Hoc test result - by KSI

<Table 5> Post-Hoc test result - by number of accident
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<Table 7> Result of Cluster Analysis - National highway + Local road

Variable Risk ranking . Subgroup for significance level = 0.05
1 2 3 4 5
5 1,667 -0.557 - - - -
4 828 - 0.459 - - -
Standardized 3 375 - - 1.144 - -
accidents 2 170 - - - 2.839 -
1 31 - - - - 4.958
Significance probability 1.000 1.000 1.000 1.000 1.000
5 1,667 -0.583 - - . R
4 828 - 0.392 - - R
Standardized 3 375 - - 1.832 - -
KSI 2 170 - - - 2.025 -
1 31 - - - - 4.625
Significance probability 1.000 1.000 1.000 1.000 1.000

c4 o EOE 1070 TRZA B4R A, 7P AR T e 52 BEUT A
7|1E 02 Scheffe AFEAES AAG A 5719 Jd BF {Fo2E 1.000(F25F 0055 UERY
7F froulg Aoz BEAEon, KSI & 71FCE Scheffe AMFHAS AAZE A3 =3 579
F o gE 1.000(FroE 0055 WYEH 1 Zfol 7t frofu @ ZloE BAFHT A= o
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<Table 8> Result of Cluster Analysis - Metropolitan Road

Variable Risk ranking . Subgroup for significance level = 0.05
1 2 3 4 5
5 3,231 -0.596 - - - -
4 1,496 - 0.239 - - -
Standardized 3 518 - - 1.308 - -
accidents 2 167 - - - 2.795 -
1 29 - - - - 4.872
Significance probability 1.000 1.000 1.000 1.000 1.000
5 3,231 -0.610 - - . R
4 1,496 - 0.269 - - -
Standardized 3 518 - - 1.332 - -
KSI 2 167 - - - 2.774 -
1 29 - - - - 4.589
Significance probability 1.000 1.000 1.000 1.000 1.000

A

3 FE 2, 3,4, - o2 10709 TRAA BAG A, 7 AATE 7 e SE EAHAT A
Scheffe AFEAA AAG A 5719 HD ZF FFE 1.000(+oFE 0.05)F el 1
o7} e ﬂlf‘& Aoz FAFG oM, KSI #& 71E 2R Scheffe AHFHAE AAF A =3 5749
BT f98E 1.000(FoFE 0058 e 1 Aolrt fojwg AoR EAHIY. 2AAHE ok
<Table 9>3} 2T},

<Table 9> Result of Cluster Analysis - Si- Gun road

TS Risk ranking . Subgroup for significance level = 0.05
1 2 3 4 5
5 4,131 0.596 - - - -
4 2,296 - 0.366 - - -
Standardized 3 760 - - 1.740 - -
accidents 2 191 - - - 3.635 -
1 37 - - - - 6.146
Significance probability 1.000 1.000 1.000 1.000 1.000
5 4,131 -0.607 - - - -
4 2,296 - 0.292 - - -
Standardized 3 760 - - 1333 - -
KSI 2 191 - - - 2751 -
1 37 - - - - 5.097
Significance probability 1.000 1.000 1.000 1.000 1.000
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<Table 10> Result of Cluster Analysis - Expressway

Variable Risk ranking ~ 1 Subgroup for 51g1nf21cance level = 0.05 .
3 163 -0.468 - -
Standardized 2 53 - 0.742 -
accidents 1 15 - - 2.708
Significance probability 1.000 1.000 1.000
3 163 -0.488 - -
Standardized 2 53 - 0.832 -
KSI 1 15 - - 2.629
Significance probability 1.000 1.000 1.000
4. TEFY FOINSTIEFH| MX| BEI|E
b THRACNA HET Wt ALAT KSI & F /IS 247 483 249 o] Axolr] ME
o, ¥He Ur F AEZA R AR & Tkt 7IE FHE HeiAe e 2Z4d g A E B
WA E7} Basith mebd, S24EY TAREUE4n X BUARE ALAS, K g BV R
55 19 go= AN ot RFUCS AY AYL DT AXE JA4nad 1 KoF & NFOE
Ag3td o, 919 gholl BA71E 18 HF BEARE VAAF + ks 02 AASAH
A% BUAEY AT RSP/ & FHOE BEE AN Held 4SS 3 AR AERS
AAE o dva ddsigion, A AAEE YEle AFo|BR BAHS AL E TARI(Accident
Risk Index),2}3 a3t
E2 3 AL 2E2 3] ARI #] TREHS Tl AL AR B2 A0lARH B Ao 27tA|
Aolzg ZEste] AbaL AAE7F B2 Alo]29] 7EAHE ARL 7IE#}CE AT 4 EE/FFE ARI

2 K
UM
i)

= olg)¢] <Table 11>

<Table 11> ARI Value by road type

National highway + | Metropolitan .
Category Local road Road Si - Gun road Expressway
Vuses of Accidents)? + (KSI)* | Year 1.89 6.58 3.61 1.52
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<Table 12> Calculation result of proper installation number by applying installation criteria judgment index(ARI)

Category V Cuses of Accidents)? +(KSD? | Year Appropriate number of operations
National highway + Local road 1.89 1,404 Points
Metropolitan Road 6.58 2,210 Points 6,398 Points
Si - Gun road 3.61 3,284 Points
Expressway 1.52 68 Points 68 Points
<Table 12-8) AL AZFS7} #& AHE BA RATEBEAHIE 28 Folu o3 Ax A4t
£ AHo| FB BAY 497} THHAL 471 ook WA, FARERLAN 9| AA\91A) ARel TEAT
e 2o AARE BAs DAL 2L 2 F TADEREAZ 7] AAR A that seto] Basie),

AL e 39 FAmEEEAIZL 28 Aol vd BHe DAL e £ 9 AEE Arc GIS
o Amel BEAZ F AT WA o] 7] BAF FRAR A4S A&

WA Ao WEAL e T3} PUARFVEAH ANYRE AR F, BEAL 2 L PO
AR WSTE W ARSI W U BAREBEAI ] )5S 4SS AR W9 2EAD
e 3t AA71E]] 200me] e A Rstaty A AAAA S Alstal F7F AAAAE AHET 2
IH= ol <Table 13>} Zth.

<Table 13> Calculation result of installation point excluding installation point of enforcement equipment

Category Calculation ofna:llznprbc;;r)riate operation Exclusion point number | Final installation number
Sum 6,966 Units 1,722 Units 5,244 Units
National highway + Local road 1,404 Units 415 Units 989 Units
Metropolitan Road 2,210 Units 602 Units 1,608 Units
Si - Gun road 3,284 Units 694 Units 2,590 Units
Expressway 68 Units 11 Units 57 Units

pA-bES_AmE

Points already installed
Installation
Point

. Frequent accidents Point

_A_ Installation Point of
2-{ Enforcement equipment

— .

<Fig. 2 GIS Analysis of overlapping points>
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