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Prediction on the Accident Reduction Effects of the Red Light Cameras Installation
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ABSTRACT
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PURPOSES : This study deals with the effects on the installation of RLC(Red Light Camera). The objective is to analyze the effects of

accident reduction after the installation of RLC.

METHODS : In pursuing the above, the study uses the 703 accident data occurred at the 64 intersections which RLC are installed or not

installed.

RESULTS : The main results are as follows. First, Poisson RLC accident model developed in this study is analyzed to be statistically

significant. Second, using the above developed model, 33 intersections among 40 intersections are predicted to have the decreasing effects of
accidents after the installation of RLC. Finally, the reduction effects are analyzed to be affected by ADT and the number of left-turn lane.

CONCLUSIONS : This study is expected to improve the efficiency of RLC and to help in decision-making of RLC installation.
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Table 1. Operational Conditions of RLC in
Chungbuk by Year

Classification 2003 | 2004 | 2005 | 2006 | 2007
Total number of
operating RLC in 14 18 27 33 4
Chungbuk
The target points
Classification 2003 | 2004 | 2005 | 2006 | 2007
Number of New

. ) 12 6 4 6 -
installation

Cumulative Number 12 18 22 24 24
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Table 2. Descriptive Statistics of RLC—installed
Intersections

Classification | Minimum [Maximum| Mean Stan.dgrd
Deviation
The number of |4 | 4300 | 12,8333 | 10.20940
accidents
Traffic
volume(ADT) 4452 113605 |58361.16 | 28912.70
Intersection | 496 00 | 3234.00 |2306.958| 638.9185
area(m?)
The number of | oy | 500 | 31250 | 122696
left turn lane
The numberof |4 oy | 300 | 0.8750 | 1.07592
Bus stop
The number of
approach on 0.00 2.00 0.3750 | 0.64690
entrance
The number of | 55 | 500 | 05000 | 072232
approach on exit
The number of 1, o5 | 500 | 44583 | 050898
signal indication
o =UAEE 7IE

2) F8E= 2003H0| RLCE =aIAH, 0
2 oHAES] EAE HAlSIIC 288t Z2uES3HI Auﬂﬁﬂ
20082E TAAS(LSAIL EANAR)Z SefETHA Xtz 48 Y
Ho| HAZIRAY| 20l 2007H7IX|2] XA=E 2SSt

Dm

ron

=z 255 =28 - M43 M6= 69



RLC v|dx] wx29] 7|4%4 A= Table 33
2}, AR wazel vlaeia] A EE AL A
A mapzo] wlsf of 87o] A2 44, wFFE 16,000
o) 71 2L 42 236t) 2 et mxtE WA g4
AR wapol wsf 22 WA AA|sh= A o' FA
= Sict,

Table 3. Descriptive Statistics of RLC—uninstalled
Intersections

Classification | Minimum [Maximum| Mean Star?dgrd
Deviation
The number of 1 2400 | 9875 | 598369
accidents
Traffic
volume(ADT) 16008 71703 [42236.90|14394.06
Intersection | 4576 40 | 2997.40 | 1722.460 | 391.8939
area(m?)
The number of | 65 | 500 | 21000 | 117233
left turn lane
The numberof | 5y | 500 | 05250 | 0.64001
Bus stop
The number of
approach on 0.00 2.00 0.7000 | 0.75786
entrance
The number of 14 0o | 300 | 07250 | 0.81610
approach on exit
The number of -, | 500 | 4.4000 | 067178
signal indication
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Table 4. Development of Accident Models

Classification Poisson model |, . Neganve
binomial model
_ | coeft, 058116151 | 0.61058882
RLC installation™= g\ e ™1™ 0 12377357 | 0.17969253
yes/no
p-value 0.000 0.0007
Coeff. | 02107D-04 | 0.2318D-04
Traffic Std.Err. | 0.2306D-05 | 0.3976D-05
volume(ADT) B : :
p-value 0.000 0.0000
Coeff. | 010179704 | 0.08393187
The number of ey e 1 004387901 | 0.07650087
Left—turn lanes
p—value 0.020 0.2726
Coeff. | 018028042 | 0.12270992
The number of ey e T 04402845 | 0.09386339
Bus stop
p—value 0.001 0.1911
R 0.5725 -
A2 0.6816 -
Alphaa) - 0.2013
0 0.4319 0.0773
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Table 5. Optimal Model

Classification Model 0?
Y, =EXP(0.581.X; +(0.2107D—04) X,
Y 0.432
+0.102.X;+0.180.X,)
%) X' RLC installation yes/no

S

. Traffic volume(ADT)
X, The number of Left—turn lanes
X, : The number of Bus stop
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AME o S| 7H] QAR BEAS BT 4 9l Hdt
AL LA (RMSE)S HAIE BaAFE 24
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BRMSE®| A4l A 2 Eq. (7), (8)3 2.

E(Oi —E )2
T A (7)
RMSE v
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RMSEX 2.7149]
%RMSEt 22.10% ojox JiE mYO| oEgo] A
Al AZAE HouA] = A& & 4= ATt

Table 6. RMSE and %RMSE

Classification RMSE %RMSE
Developed model 2714 22.10%
50
45
40
35

Actual

30 T values
25 Predicted
20 T values

15
10

1234567 8 9101112131415161718192021222324

Fig. 2 Comparison of Actual and Predicted Values
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Table 7. Expected Values of Accident Reduction of

4 4 0 27 4 4 0

12 3 -9 | 28 " 6 -5
9 23 9| -4 29 5 4 -1
10 " 3 -8 | 30 3 -1
ihl 6 8 2 31 4 8 4
12 12 2| -10 32 13 16 3
13 22 10 | -12 | 33 14 8 -6
14 24 6| -18| 34 17 4| -13
15 13 5 -8 | 35 1 3 2
16 4 3 -1 36 21 9 -12
17 8 7 -1 37 14 5 -9
18 10 4 -6 | 38 3 -1
19 2 -4 | 39 5 2 -3
20 4 -3 | 40 12 9 -3

%imlJllil“\.lhnhm Ll hn'

Increase/
7 o o 1014 13 13 14 15 16 17 14 19 29 21 2 2§ 24 2§ 26 2] 28 20 30 31 3 3§ 34 3§ 3§ 37 3§ 39 40 decrease

Fig. 3 Prediction of Accident Reduction
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Table 8. Comparisons of Two Groups Based on
the Reduced Accidents

RLC—-uninstalled Intersections X X
Intersections Intersections

Classifi| Actual |Expected|Increase/|Classifil Actual |Expected|Increase/ Classification  |reduced more than| reduced less than
cation [accidents|accidents|decrease| cation |accidents|accidents| decrease 10 cases 10 cases

1 5 3 -2 21 9 4 -5 Traffic volume(ADT) 52813.14 38796.42

2 3 2 -1 22 9 8 -1 The number of total

3 7 4 -3 23 7 3 -4 Left—turn lanes in 2.29 1.92

4 3 3 0 24 16 7 -9 intersection

5 7 2 -5 25 7 2 -5 The number of 0.29 0.50

6 17 3| -14| 26 14 5| -9 Bus stop
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