J. Korean Soc. Transp.
Vol.34, No.1, pp.29-42, February 2016
http://dx.doi.org/10.7470/jkst.2016.34.1.029

pISSN & 1229-1366
elSSN 2 2234-4217

Received: 27 August 2015
Revised: 19 November 2015

Accepted: 26 February 2016

Copyright © )
Korean Society of Transportation

This is an Open-Access article distributed under
the terms of the Creative Commons Attribution
Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commerdial use,
distribution, and reproduction in any medium,
provided the original work is properly cited.

ARTICLE

L STt 47 ARE 283

(o I By | =

TS £ 2

Analysis of Speeding Characteristics Using Data
from Red Light and Speed Enforcement Cameras

PARK, Jeong Soon” - KIM, Joong Hyo * HYUN, Chul Seng * JOO, Doo Hwan
Traffic Science Institute, Korea Road Traffic Authority, Gangwon 26466, Korea

*Corresponding author: js1487@koroad.or.kr

Abstract

Speeding is an important factor in traffic safety. Speed not only affects crash severity,
but is also related to the possibility of crash occurrence. This study presents results from
an analysis of 27,968 speed violation cases collected from 36 red light and speed
enforcement cameras at signalized intersections in the city of Cheongju. Data included
details of their violation history such as speeding tickets within a recent 3-year span and
their demographic characteristics. The goal of this analysis is to understand the correlation
between speed violations and wvarious factors in terms of humans, vehicles and road
environments. This study used descriptive statistics and Binary Logistics Regression(BLR)
analysis with SPSS 20.0 software. The major results of this study are as follows. First,
speed violations occurred at rural and suburban area. Second, about 25.6% of the violators
committed to more than 20km/h over a speed limit. Third, the difference between speed
violators and normal drivers clearly appeared in location of intersection(urban/rural/suburban
arca), gender and age. Finally, a statistically significant model(Hosmer and Lemeshow test:
11.586, p-value: 0.171) was developed through the BLR.

Keywords: binary logistic regression(BLR), red light and speed enforcement camera,
signalized Intersection, traffic safety
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Table 2. Distribution of dual operation red light and speed cameras (2013)

Site Intersection Type(legged) Numbers of lanes ~ Posted Speed Limits Start Date
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Table 3. Distribution of red light violations and speed violation

Content R.L.Violation Speed Violation Total
ontents Red light Red light Green light o
Urban 6,869 25 2,537 9,431
(11 site) (72.8%) 2,562(27.2%)

Suburban 6,103 323 14,340 20,766
(17 site) (29.4%) 14,663(70.6%)

Rural 4,081 953 9,790 14,824
(11 site) (27.5%) 10,743(72.5%)

Total 12,972 2,910 16,877 45,021
(39 site) (37.9%) 27,968 (62.1%)

20139 19 &< o7l eeEThHetell ool o Ak 450217002 AD 9 22 37.9%(17,053
7)ol HLE A=Fe A 62.1%(27,9687)E AAetal Qi ol ol s@EridEr 1tid A7t
1,2507, sk Bk 1237 ol @&stal Qe Aloth, EAIROA = AS 9t Zpefo] HAA| ] 72.8%=A
L QR AT woron|, LA ool AR = KL 2pgFo] A9 T0%01 o2 AT 9Nt 2t

ol
HT
i)
=)
rlo
P
o
il
Eh
1%
1,
e,
=
§=)
k)
o)
Mo
ra
b
rr
k1
l
lo
R
18
iy
l
oX,
El
4
s
_>|J_(‘
ol
1o
ox,
olr
Y
@
Ip
1
o
i

& L3 U EqIVlR] 5 tofst QAES 1Ejsle] £ 8 AHstY S & 4 9l
B AR SRS S vEhd Aot 240 FYEEE wEAAL] 4
£ 78 89 F9 sfo|BR WERE YT o
AlSkaL Qlekh AAl mRA A Y] Tt Hule] J|AH o, 1A He +5%, olFA ] 3
13%S 15te] AJFHERETE oF 10km/hE A2lste] 295k Qitt. o] d&7|E2 AR} AeSFE
Toels $a% a90R Fgaln gon], A B4 St ARSEHT oha £ Aol ol T4
9] A= AuEE AgEE diy] Y $E0Q0km/h vlh o et Z-ert A0 74.4%F 2425t
T gon AGgHogE TAQBRIL 771%E P £S HES Holw gt} 1Y AErEas A

.

).\I

ue AEES} 60km/h ARG £ $2Q0km/h o4 il We Aow BAR, Aoz
ORE EAREG EATTG APRE BT HRL268% GL4% (G47%)0] BoHIE & 4 gk

34

Journal of Korean Society of Transportation, Vol.34 No.1, February 2016



PARK, Jeong Soon - KIM, Joong Hyo - HYUN, Cheol Seung - JOO, Doo Hwan Article

Table 4. Distribution of speed violation records on comparison to the posted speed limits

o PSL Vehicle speed = PSL Total
ntents (k/h) (Q0km/h 20-3%km/h 40km/h< ota
Urban 60 1,875 679 8 2,562
(11 site) (73.2%) (26.8%)
Suburban 60 4,983 2,242 83 7,268
(7 site) (68.6%) (31.4%)
70 4,814 742 1 5,557
(86.6%) (13.4%)
80 1,512 325 1 1,838
(82.3%) (17.7%)
sum 11,309 3,309 45 14,663
(77.1%) (22.9%)
Rural 60 5202 2714 62 7,998
(11 site) (65.3%) (34.7%)
70 1,123 141 2 1,266
(88.7%) (11.3%)
80 1,289 187 3 1,479
(87.1%) (12.9%)
sum 7,634 3,042 67 10,743
(71.1%) (28.9%)
Total 20,818 7,030 120 27,968
(39 site) (74.4%) (25.6%)
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Table 5. Interaction of age group and gender on severity of speed violation
Serious speed violation
Age Group Low range speed High range speed Total
(1-19km/h over limit) (>20km/h over limit)

Male

<20 11 (73.3%) 4 (26.1%) 15
21-30 572 (68.4%) 264 (31.6%) 836
31-40 2,133 (72.6%) 806  (27.4%) 2,939
41-50 4232 (76.3%) 1,317 (23.1%) 5,549
51-60 3,929 (76.0%) 1,239 (24.0%) 5,168
61+ 2,110 (75.4%) 690  (24.6%) 2,800
All ages 12,987  (75.0%) 4320  (25.0%) 17,307

Female
<20 3 (100%) 0 = 3
21-30 223 (69.0%) 100  (3L0%) 323
31-40 895  (76.3%) 278 (27.3%) 1,173
41-50 1,545  (75.4%) 503 (24.6%) 2,048
51-60 1,249 (77.1%) 370 (22.9%) 1,619
61+ 770 (73.3%) 280  (26.7%) 1,050
All ages 4,685  (75.4%) 1,531 (24.6%) 6,216
Others 3,146 (70.8%) 1,299  (29.2%) 4.445
Total 20,818 7,150 27,968
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Table 6. Number of speeding ticket within a recent 3-years by driver's gender
Number of speeding ticket within a recent 3-years

Driver's gender

0 1-2 3+ Total
Male 1851 6,629 8827 17,307
(10.7%) (38.3%) (51.0%) (61.9%)
Female 738 2,394 3,084 6,216
(11.9%) (38.5%) (49.6%) (22.2%)
Others 463 1,614 2,368 4,447
(10.4%) (36.3%) (53.3%) (15.9%)
Total 3,052 10,637 14,279 27,968
(10.9%) (38.0%) (51.1%) (100%)
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Table 7. Distribution of speed violation by vehicle production year

Vehicle of speed violation

vehicle production year

Low range speed ~ High range speed Total
Old 1 Made in or before 2001 2,839 959 3,798
(74.8%) (25.2%) (13.6%)
Old 2 Made from 2002 to 2006 5,355 1,703 7,058
(75.9%) (24.1%) (25.2%)
Medium Made from 2007 to 2010 5,992 2,050 8,042
(74.5%) (25.5%) (28.8%)
New Made in or after 2011 6,632 2,438 9,070
(73.1%) (26.9%) (32.4%)
Total 20,818 7,150 27,968
(74.4%) (25.6%) (100%)

Figure 12 AJZHd SRt @5k vebd Zlojoh. ARtH oz Alof 9l APHA7HA = H A & 9)
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Table 8. Descriptive statistics of dependent and explanatory variables

Variable Code Data Format Nz %
of data
Speed of vehicle Normal 0 1,862 6.2
Violation 1 27,968 93.8
Gender of driver X1) Others 0 4,695 15.7
Male 1 18,456 61.9
Female 2 6,679 2.4
o Age of driver (X2) Under 30 0 1,282 43
31-40 1 4,437 14.9
g 41-50 2 8,095 271
ez 51-60 3 7,240 24.3
g 61+ 4 4,082 13.7
= Others 5 4,694 15.7
Number of speeding ticket (X3) 0 0 3,154 10.6
within recent 3-years 1-2 1 14,620 49.0
3+ 2 12,056 40.4
- Types of vehicle (X4) Others 0 6,881 23.1
a Passenger Car 1 22,949 76.9
8. Vehicle production year (X5) Old 1(<2001) 0 4,082 137
= Old 2(02-06) 1 7,519 252
& Med(07-10) 2 8,575 287
= New (11<) 3 9,654 324
Season (X6) Winter(12-2) 0 6,135 20.6
Spring (3-5) | 6,890 231
Summer(6-8) 2 8,754 29.3
Fall(9-11) 3 8,051 270
Day of week X7 weekend 0 11,277 378
) weekday 1 18,553 62.2
Time of Day (X8) 07:00-09:00 0 5,450 183
10:00-16:00 1 12,169 40.8
z 17:00-19:00 2 3,166 10.6
8. 20:00~06:00 3 9,045 30.3
m Type of intersection (X9) 3-legged 0 15,007 50.3
= 4-legged 1 14,823 49.7
§ Lanes of violation (X10) Ist Lanes 0 12,850 43.1
& 2nd Lanes 1 11,758 39.4
- 3th Lanes 2 5,222 17.5
&  Distance of crossing (X11) Under 29m 0 7,807 26.2
S (Main S 30-39m 1 8,405 282
40-49m 2 8,841 29.6
50m + 3 4777 16.0
Posted speed limits (X12) 60km/h 0 3,557 11.9
70km/h 1 7,356 24.7
80km/h 2 18,917 63.4
Location for the Intersection (X13) Urban 0 3,169 10.6
(Area) Rural 1 8,984 30.1
Suburban 2 17,671 59.3
3. Z3EA
Piag o] SFERBL SPSS 2009] ofF 2ALE FARAS BejAon, RYAS EES BE 57
Ho] A HHrAlS o] 85ttt B ATE Table 99 Zth (a)v 2 89F5A%S Hehfe Zloz
GAFAA A Cox and Snell R @ Negelkerke R*= ZF2F 0.298, 0.797 Wit
o= A TFIRA] RIGTHE o] SYWAER o)l sAFlel FEHU4E AST 4 i A9
oot SAele Hi tha Algol Yok v (b)E REel BAH9 AgEE Behs 719 Hosmer
and Lemeshow AT ARGOZA 232 12.1780]H {FAFEL 0.1432 G954+ 0.05Ec 222 7
¥ RPe Agethn B, (09 RYA4 BA HASAE 7kl 10536285, d.fi= 14013 §ofet

E 95%(a=0.05)°1A ol Aoz YeEth (de 524 tiet 27E2A d5d dolHE old =

E515|2], 2| 344 A 12, 20161 2 39
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Table 9. Result of binary logistic regression

(a) Model summary 15) o o (¢) Omibus fests of mozd (d) Table classification table
Lemeshow test coefficients
-2log Cox and  Nagelkerke 9 T 9 T Predicted 1 CCR
likelihood ~ Snell R? R? X © value X " value Observed (%)
Step  10536.28 14 .000 0 1575 287 84.6
3398.859 .298 197 12.178 8 143 Block 10536.28 14 .000 1 446 27522 98.4
Model  10536.28 14 000 Total 974
(e) Variables in the Equation B Std. Err Wald df Sig Exp(3)
X1 Gender of driver -.679 112 36.856 1 .000 .507
X2 Age of driver -.508 .060 71.564 1 .000 .602
X4 Types of vehicle 055 104 279 1 .598 1.056
X5 Vehicle production year 025 104 .366 1 545 1.026
X6 Season .298 044 46.491 1 .000 1.347
X8 Time of day 284 .040 49.783 1 .000 1.328
X12 Posted speed limits -.718 .067 116.483 1 .000 1488
X13 Location for the intersection 7.659 231 1101.976 1 .000 2120.304
(Urban / Rural / Suburban)
Constants -1.353 273 24.491 1 .000 258
A2~ mgo] ok} T ERSLAS ook WO 217t 84.6%9) 98.4%E Uehful 27| 97.4%2
A¥t AF2o] =4 et folgt RPger wuE

o=z o .
22 AEH JPBANA B FJUASTE, SE= FZF 2 X (standard error)S VEFHTH 181 Wald EA%
2 7t A4 09171 AAshE SAFCEA FolgE S o|8oty] HATT NTHE BP9 oA Ao
E2 71271 ofd ZF EH4ES BAATE HetE (09 Wald 32 AmEA, w29 21924 E4, A

FaE, A7 A, A, A, e84 We] w07 H&eA0] FFE ML Aoz BAHY
. webA B4 9 BEl ARE Al S AR Jed E4S Ted BANSES T

o=l Hasit.

e zgk Exp(p)9] 42 1.02 He e 9 9L 2he ¥aseld, .05 94 %= =y
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