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ABSTRACT

This study analyzed the effects of traffic enforcement on accident reduction. The results revealed
a significant reduction in both overall accidents (28.53%) and fatal accidents (39.44%). Notably,
enforcement equipment targeting speed limits of 30 km/h and 50 km/h demonstrated similar accident
reduction rates of 42.23% and 25.85%, respectively. However, variations were observed based on
accident types and types of traffic violations. Therefore, it is evident that enforcement equipment yields
distinct accident reduction effects depending on speed limits and types of traffic accidents. This finding
underscores the potential for making informed policy decisions to enhance traffic safety measures.

Key words : Traffic big data, Comparison group method, Accident type, Speed limit, Traffic
enforcement camera effects
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wEHEAN] X GRS did SUdTE 19973 AHEE AutaEA 2" T o]F AIZHE ST
Korea Road Traffic Authority(1997)2 ©<& ] AX| A4 38U)& o= A 13l i3k Al A<k
APz 5 T BlnEte] 242 40%, 57%S) A A9 e Aoz BT o)F & AN F/HE

TR, B4 7178 1d OWOE ﬂ—t— AT7F A= AT} Korea Road Traffic Authority(2004)2 41 & 9%k
< g 20005 o E A A 2del i At A, APEARE £ O Blalste] A4 21.7%,
28.6%9 7+A B} 9= Ao %_L 3351t Joo et al.(2009)2 2006'd A X &+ I& T AH] 205U & T
o2 A AF 1dol Uldl] H, EFAUAE WG g vl BAVHES AN AL 571 27.4%
a8 ateE 228 2k Lee et al.(2013)2 HAEFABAEEE 5719 F7ol sty FrEE 94k
T AH] AA A 3R, AR 20, A FE FESe] € 99 E AT AL A E T Bl
3lo] At 47} 45.9% 7AEHTHE 2ES 23190 Park et al.(2019)2 E2FHS S 2~HY S 53
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HlUOEWHS 0|8 SSH|0IE 7|8t nSEEFH| Afdda F0EY

ARFE":accident reduction effect
N, :number of accidents after improvement

N, number of accidents before improvement

ARE>00]% 7140 2 el Amzta &b 9l A0 R, ARE<00]™ 714 &b Qls A0E sj4e &
Atk AN wHEAILE sl TS 225l THEHA ¥ B A ARG A3 Atz Aenhe
Bl 23}7] W&ol EAHo] A= ok

2) Uil vl Yy

A mlaw e AdE i A
oty ojnf AAEA B2 72 A E P Aq 759, =2
S40] FARE FRre2 A F ook £4 Ate] fod<
710 Abareh AA QA Fof Abae] B2 BrhEn

. N,

WZK;(]L;) ...................................................................................................................................... (2)
- . LM

0=\ n= KN

o17]A,

mestimated number of accidents in the improvement section

K, :number of accidents before improvement in the improvement section
M, :number of accidents before improvement in the comparison section

N, :number of accidents after improvement in the comparison section

E77} 9lor, 6> 10]8 A AR eZ g A
A B9TE Fot wm A AA A A EA7}

BA =
WY 5 glov], Ax A% 09 A Angs EaHE mEH] otk

Aejstel WEAD AN thae] B3 vla Bk WY
g E29F fARE S22 vl Y =22 A5}
29159 WelE meistel BA thy =2o) AT @
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=(\/7)[1+var(r) /7]

o714,
0 :number of accidents changing
m :predicted number of accidents on the road at the post-period, assuming no project was carried out
A :actual number of accidents investigated on the road at the post-period
0 :efficiency measure

var () :variance of the predicted number of accidents

HIR T S A vl o] SAQl wEAbaL wske] kA FAlle) of sl gl o &R
& AT 5 due ARe] AR o] FFore F|ge A SHEA AT =3 4 By
=29 AR 548 7H vl ARS e Aol A ¥t Al ok AR Bl E WS o
& XVS% Ho oz Meste] wEAL 24 a3E Budo 2R Hrlslual she AFYEdel g2

of Jafix Atae] Wt w5 e 2F QIS WEE st i A EAE

4) ZEH fo|=thy

AeH wolz WHE FETFReference Group)= AHEFCEM 7|4 axg Hried ff A== 71E
THES e BAY, 53 wEAL ¥ PR B3AA BAE Bdsty S8 A Awd b
Holth, AWH Wz e WEoel 37 BAZ 82T 4 o, wyTEo] Bxkay BS99
B2 A57E dasith A B e A A 24 73] Al AgE HiEeE AN F 7]d Ak
AFE dSsta, ol thaiM &4 73] had F Abal A} wlawste] A Al el E3E 7Rt S
g AT FEAF 2R E ] A oY Age| AL JtEHTE o835t AEdrh
5) AIAEE =&

g AL A4 vl s did vl e Al B o] Besta A8k 418 Aol A Al
=7t dojXits AHOR Qlste] & ATelA wiAsATh FFA wolzx W B4 AFEr} It
A EAT A AL A 5L A 2EF, S T IR ARE aTEER £ ATl wiA
Hoh whebA £ A7) o A ZIEAe HuaE e o838kt

HR2E S B A ool wEkd AXEY] dX ZdE E457] 93 o] &Erh Lee e
al.2007)= A3t ER A5 73] A8 doj7)- i 84 A9 WAL g4 a3E 248 9
& HnIE WS ol gstdth ¥4 A Ao B2 8 TS AXd EEE AAEA ¢ =2
Hla) 2% o]gk Atz 7F A7 24370 AE 7H4% A S 2 UEFGTH Kim et al.(2008)2 Rl 18 W< o] &
sto] AAES AAd ue wEAL FEe s 5 A Asr)e) AAVE AR wAR K W
24 e AAEAT 24 A3 27E AAZAAE REAL FEEE ZF A4 A7t veElgAT,
ot wakze] 4 AUFE 5 UL At Skeshs FAAR A3ke 28T Jung et al.(2008)
o SEdo] SIAF olgdo] RETFHL OUNLE O MTLE WS ol§oke] WEAL e &3}
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HlnIEYHS 0|38 SSHl0lE 7|d ST AtdZL SHHEM

S ARt 24 A3 Angase of 3992 UEaL, FAAY, ofE AY, F4 EFA G A
Ha Aas 47 2417, 384, 0502 YT o] A7 BlAIE WS T AR ofyE} Akl
WEHA A=) A BdE FAshed dE] 20]BE, & A7) aniy AHEE wd 5 dva &
i

B ATE AT W9l vk s BN oo R 8la, & A Ee) $A] A8} Vs AvEA
¢ 2u2 gtk TEuolE Jwe] AEs bed IS 9 mETLgn Bl JFA2RMTS),
AEALEA A 2RITAAS) HlolElE §@ste]l 4 A8E FsA0h $3H 20199, 20223 HEA] 2159
o ke gu) A9 AR A ARARE w2 HlmIE WS ol gkl A A-F 247 wEAL
Za a%E B dolE §3& A8 AR A2H(GIS) T2 QGISE o83ttt

B4 3

ol wEALL golHE Ffsta T
2~

e A ALARE GIS AR QA ES 753 A2FoR WAL YA, ALY R S it
ARE S AMstn 22T ¢ vk TAAS 48HE wFAL AR A 2 A3 oA 2=, A
A A, AL /\]'EQ'Z]' —”F l‘?—%x T 5o AR ARZE. oY wEAAL AR} A L#%Hﬂl

2) WSEEZY| HE|HFAIAR(MTS)
AFEEAN] B Y FA 2R MTS)S 201158 7l wEeEg] £9-de2E fsl) A= AR 9 Al

&AM A AMEE I JTh MTSE AHl 712 AREA] AE, AARFE F), ZH] F Feiol- LA,
Yo & AlFste Al2"Holth <Fig. 1, 2>94 & 4 d=0] TAASY nFAIL $1X] 4 B (EPSG:5179)%}
(EPSG:4326) ¥ A= h2X1, GIS ZEI1WS B3 HFAS WAITDA §3 o) 7}

Accident number X Y Number Enforcement type Installation date
2017010100100001 956504 1948319 G1221 Traffic signal violation 2019-02-26
Fatality count | Count of seriously injured | Count of lightly injured Latitude Longitude Speed limit
0 0 3 37.514383 127.007717 50
Major Secondary Offender’s traffic law
accident type accident type violations Route name Road type
Car to Car Side-impact collision | Failure to drive safely Jamwon-ro Intersection
<Fig. 1> TAAS Data Configuration <Fig. 2> MTS Data Configuration
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2. Hlole] 88t

1) TAAS Hl0[E{ 2|

B A3E= d& A GEFAS 94 50m oW E AASte F3E U9 Atz oElE e R BAEY
o SHAITE ol @ WS T o] Y-S WA G =Rl dofd AaHlolH A EFATHE
£ Adth webA TAAS - A5 F& =5 J3 §85 &8 8 AtadelHE AAst] & A g
g Wl EAskE AradolElRE A3tk <Fig. 3>3 o] TAAS HoJE|S] At 9] &, d= &F
wT P golEe 9x HEE o]gsty] WA} T, AL TFE LT I 7|FO0F 20m A4S BH S
s W R AludolH e ZF A A

2) TAAS, MTS G|o|E{ 88t

] AA AR 71 9 50m ol HIX|skE AbaLtlolElE FE35H] f8 oA EZ A3 HolHE
A A& TAAS tlo]El&} MTS HlolHE A & 7|F0 & §43IAth ¥ 50mE AHE-she o)+ wAtE
o A @& E AXsl= A HTEE AAA T 30m71A 9 A}i% 13T HAE 7] o
0| Th(Korean National Police Agency, 2020). A4 &1 30m, 22 YH9] 2718 1H S o ¥4 50m
7} B Ao 2 A T 3om7HA &) AAA S E TP 2 ST <Fig. 4>9F o] T A A A
297 SR e Abale AAT F, 2 HlolElE AA A 21z BT AladlolEle} A & 2d
F #AG Alard ol B & BRetdth o Al Ax A 292 201758 2018E7HA], A & 21d-2 2020
FE 2021 3A7MA 2 AAS AT ©g ARy AXE 201998 AAE AT M) S = omz B
A A 23T

.
0 7- = olef
o  hcktomt dets e Y :fécigentbfefor_eigprove’n"{ém
M Standard link buffer e .Rgfj'rg;"tac a‘fﬂ:g rovement
<Fig. 3> TAAS data preprocessing <Fig. 4> TAAS - MTS fusion
3. &M HI0IH F
LI PHS ol 4317 98 2019\, 2022 A& MBS e gl A5 X AR 2z 2
g4, vl garo 2 AASAnh va IS T Ayl X A S BA gy §A8 EAS
Bol AHE ARSI Dk 1EBR B4 B AT FAHEA, BAZ, AFTHIAE 2ol
BA 717k 20179~2021d S0 T An| 7} AR5 A o 2022d LA Az uk i Au) AF A
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B84

2] AME vl gdo 2 stk B oide slg Aty a5 BAsh] HalAs el thE weé
X& 7} "ZHOW QF Hth vl tie 24 713 Yol © AHI7E AX A ghofok dhrh. mebA &4,

o gl 2019, 20221 Al AX AH S HEE 50m olujol] A AXFHA 20d7AE &Y Fol 7
Ur B4 7120 Yol AA" @& Zurt E2Ashs 495 B4 A9 h’iﬁk HEH o=, 814G &4
/g7 1727042 9] ¥lal o2 <Table 1>7 o] A A4 7|&E% 21, F3H3, A, W84 Hele
55 2

<Table 1> Range for the analysis and comparison targets

4=

Header Analysis targets

Comparison targets

2019 Seoul city new installation locations for red

Targets light camera

2022 Seoul city new installation locations for red
light camera

Spatial range

Installation locations of red light camera within a 50-meter radius

Pre-installation 2 years : 2017, 2018

Temporal range Post-installation 2 years : 2020, 2021

Content range Traffic accident data

ojF FRHIHE ol&sto] B4 Y, mlal o Aol HA) A& 21d3k AlatElolB & FE353IH. ©]
o F25 = AhaLdoly vt w o/‘]'—l—l A Zgrolt). <Table 2>9} 7.501 4 ool 4

J
(1), A2 % AT A, M e AR A AT %00, A F AR ARSIt

<Table 2> Description of analysis variables

Variable Description

K Number of accidents before installation in the analysis targets

L Number of accidents after installation in the analysis targets

M Number of accidents before installation in the comparison targets

N Number of accidents after installation in the comparison targets
4. HROE WHE 0|28 FEY sHEY

B odve) Bae mEusgu AusEd, 3EAL 488 ZEAL 24 THE BAsE ol of

€ 93l MTS tlolE F A=} £a 9 hE Z7T 5 e APEE dolBE 30kmyh, S0kmyh 77}
A fEEE BRI AR 4

<Table 3> Number of analysis and comparison targets

Speed limit Analysis target Comparison target
Total 87 173
30km/h 32 83
50km/h 55 90
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2 BHT 4 Qe A, WA HolHE <Table 459 o] A

<Table 4> Description of accident type

Category
Accident details All accidents, Fatal and Serious injuries accidents
. Car-to-Car Head-on collision, Rear-end collision, Side-impact collision
Accident type
Car-to-Pedestrian

Walking on the sidewalk, Walking on the roadway, Street crossing

L Failure to drive safely, Signal violation, Failure to maintain a safe distance, Failure
Type of traffic violation . . _— .
to yield to a pedestrian, Violation of centerline

FEE RS A8 <Table 2> WSS A L M Ne FEER
i TEY W W KL, M, N & AESAT o) F vl

i P

Bt AFEETL i, AL F3 ol
PEE A 83171 8l 4 @5 o83k

o) m, var(m), 0,8 AEIHATE B FuE HARA Qske Fe) A A A%

WA=

\
£
i

A 7| AT A5 B4R var(n,) & o8] EHRHES
g #He7] 95 A @F olgdlol Augtas £ E

JE AES. TR A3

E;=100 ¢+ (1—6,,)

(C)
<Table 5> Description of variables when speed limit i, accident category |
Variable Description
K;j Number of accidents before installation in the analysis target
Li.i Number of accidents after installation in the analysis target
M, J Number of accidents before installation in the comparison group
/V;j Number of accidents after installation in the comparison group
Ty Estimated number of accidents in the analysis target
Ua?”(ﬂ':j) Variance of the predicted number of accidents in the analysis target
0, Efficiency measure
E; Accident reduction rate

2 A 1007049 2] AF 2387 wEAL A8
B39t Al 88 B Zi= <Fig 559 2|
30km/h AH], AFEE 50kmh AHE Z2F Blw A A H3)

227, M62(2023H 129)



28.53%, 42.23%, 25.85%] AatAgS BYTh APE-F AMaLloll A= 39.44%, 57.63%, 3322%) AtalthA
2 Yt & AL AAE Al O & 95 H3vh A 24 A= <Fig 6>9 2] A
Ak AbaLol A BE T ), A@EE 30km/h ], AIREE S0kmh A= ZH2E 28.66%, 59.26%, 15.98%
o At ags HAh AtA A 37.57%, 29.17%, 404%] A& RATH AA e Ao
2k, AhAbg Sk FARSEIAIR, 30kmh vl AthAb Aaigtael] 2 E3HE, S0kmh Bvls AAthAbE
Azt & E3E HYTh

Reduction Reduction
rate(%) rate(%)
60 60
50 50
40
m All cameras 40 m All cameras
30
m 30km/h 30  30km/h
20 m 50km/h m 50km/h
20
10
0 10
All accidents Fatal and Serious
injuries accidents Car-to-Car Car-to—Pedestrian
<Fig. 5> Analysis results of accident details <Fig. 6> Analysis results of accident types

AR O BAE A el AhA Ak Abae] AR f8e E48kH <Fg 7> 2ol
EE S el 50km/h & ARl M AAtha} Abae] AR /@9 AWSE, 5, 5 S=ol tel At
FATNE L Ao ey, E3 AHZEE Alao] tis) 347} 7H ETh 30kmh ] Al FH
s, 78, 30 %%;5011 el AP E3E BHYa, W SE Akl g 7 w2 B3E 1Yok
<Fig. 8>2 A AbeF AbaLe] AR @9l A 7PAE] 79 53 5, BE Y T, A9 T A} =4 At

RE g A, 30kmh ], Sokmh FPlE $EHOE A JPgAe 7o Y T, A9 F At
ol EJ+~ BEYARL BE 58 T Alale L89 aA I7kske AR YEhgth

ofr

! Reduction
ey o)
80 150
& ° ‘. [ oull |
20 W All cameras -50 Walking on the Wi Street crossing  All cameras
m 30km/h sidewalk, m 30km/h
20 m 50km/h _180 m 50km/h
0 -250
Head-on Rear-end Side-impact
collision, collision, collision -350
<Fig. 7> Analysis results of Car to Car <Fig. 8> Analysis results of Car to Pedestrian

<Fig. 9>& 7}eliat W+t 95F ¥ &4 A4S Yt BE o4 A0, 30km/h ], 50kmyh 7dH]
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rate(%)
100
80
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<Fig. 9> Analysis results of traffic violation type
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o7 AT
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B Aqe & g Ul diolET ¥r17] A ALY W 20mE A4Skl AladlolHE AX el
stAth AT, 20m M7 BE E2d HE3| AAE &V Wil AAE] HE=o| FAE JHH
FE AFoN AFEELEY I 2SS HolHE &83le 72 TR0 2= HHES *&3*35&"/}‘5 bs J¥8=
=2 AAYr} 71T Ao AdEY
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