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Analysis of the Crash Reduction Effects of the Red Light Camera Systems and
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The RLC systems is one of the intelligent transportation systems that has gained a nation-wide support for last decades and being
installed to discourage motorists from running the red lights at signalized intersections. It is taken for granted that the RLC will provide
motorists with increased safety, so that their installments are always justifiable. However, in order to acquire more efficiency and wider
supports from the general public in future RLC installments, an improved methodology for analyzing the effects of the RLC systems is
required. In order to satisfy this requirement, this research performed the following tasks. First, the number of signal violations after the
RLC systems were investigated in order to check its resulting effects. Second, the number of crashes after the RLC systems were
collected and compared with the number of signal violations. Third, a statistical analysis was carried out to develop the relationships
between the signal violations and the crashes based on negative binomial distribution. The analysis revealed that the number of crashes
has a close relationship with the RLC placement, traffic volume, vehicle speed, the number of phases, and the number of lanes for
major approaches. Finally, based on the results found in this analysis, this research presents a methodology for analyzing the safety
effects of placing the RLC that should be of service when investigating the economic consequences of the RLC systems.

Key words : The RLC(Red Light Camera), feasibility, signal violations, crash reductions, negative binomial distribution
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(Table 9) Basic statistical analysis
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=8 HZEF(Asymptotic Distribution)= A}

ste Aoz By iz ESl ko Foids st Ay} BE ASoAM $xv HABAGEY 3%
AA = oItk B Aol A Alg-s Adjikz A o] 5042 =LA JElGTH
A AFMVEH) dR7MAH)2 2 (63 2ok AEXOZ B AFdAe ¥olf FARYS A
Heo] AU AA| PRy Eibo] & FfAE e
Hy:k=0vs  H:k>0 ©  wAr} wasieE ARVA(H)S 717 Folk
IJARFRY Sold IARYS AT
Hojitz HAAE Als] st 4 2y =2
1958 (Log Likelihood, InL)S ©]&3¢ $&=H] 2) MEAID O|=0E Mzl 9l HniEA
A4¢ Adeld A4 vge ddagon, ¢
o ARe 4 mm 2 WEAT 5P JYshe B wef el
e - RE W5 239 ASE Ed) wEAL A4S
012_6‘]— - Kel Q3 ,T’__I{E]— EA—] A Eigj 2=
itk meEt SHkE AAE EEEh] fEide &
_ ~ _ AZA 71HL 0]8-3F G o3 WHEE 3l &
A7, ML) Folk HARRY Z1oEH] 12 7S o]83te] f TE i, =
(Z 10) o532y A1}
(Table 10) Prediction model development results
. Poisson Negative Binomial
i A & ¥E:oxt 4 P-value A & EZzoxt Z P-value
i 0.3198 0.6161 0.52 0.304 0.2311 0.6941 0.33 0.239
A|2-H X 02557 0.0567 451 0.000 -0.2545 0.0616 -4.13 0.000
= 0.0102 0.0023 448 0.000 0.0103 | 0.0025 4.10 0.000
e 0.0245 0.0084 291 0.004 0.0256 | 0.0094 2.73 0.006
AFHA ¢ 0.1353 0.0394 343 0.001 0.1371 0.0431 3.18 0.001
FeE AZRESF 0.0967 0.0585 1.65 0.099 0.0859 | 0.0659 1.30 0.192
He g AZARZS 0.0462 0.0574 -0.80 0.421 -0.0373 0.0644 -0.58 0.562
FEE HA3AREF 0.0516 | 0.0805 0.64 0.521 0.0445 | 0.0896 0.50 0.619
Be 2 3| AxES 0.0037 0.1072 0.03 0.972 0.0050 | 0.1174 0.04 0.966
FE2 HA3HNE FF 0.2151 0.1302 1.65 0.099 0.2170 0.1430 152 0.129
B2 HA3HAE F5% | 01399 0.0835 -1.67 0.094 -0.1353 0.0916 -1.48 0.140
TEZ FAAZ 0.0047 0.0465 0.10 0.920 00124 | 0.0516 024 0.810
Re2 Az -0.0904 0.0667 -1.36 0.175 -0.1001 0.0745 -1.34 0.179
w2 WA 0.0001 0.0000 0.64 0.520 0.0001 0.0000 0.72 0.469
wx}pzt 0.0042 0.0043 0.98 0.329 0.0044 | 0.0048 0.92 0.357
Number of Obs 60 60
InL -195.11 -192.59
0 0.4823 0.3206
LR 504 > 3.841(z2 5 )

10 PA=TSYL =27
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(Table 11> Formulation of the model prediction o= of
results (Table 12) System installation before-after traffic
accident
Negative Binomial
S Az | L 2| pvalue A | AADT | &= AE FEE A
% : : . .
24 (L00OTH/Y) | (kyhy | BA] () | A2
P
T 0.7507 | 0483 1.55 | 0.020 A 20 50 3 )
A2H
gxequ | 02736 | 0075 | 366 | 0000 IE | ¥, = exp(0.7507 — 0.2756 X 0+ 0.0101 x 30
ApaL + 0.0222 <504 0.1162 X 3+ 0.0952 X 2) =15
JEZE
J}_"; g'gég; 8’8(1)‘:’ ;?(5) 8'8(3)(6) A4 | ¥, = exp(0.7507 — 0.2756 > 1+0.0101 % 30
= ' : : : @& +0.0222 X504 0.1162 X 340.0952 X 2) = 12
AZHAA F | 01162 | 0048 243 | 0015
EXS)
Aame | 00952 | 0046 207 | 0038 X, : AEHA] 200
Inz -207.37 X, FEE ZARAz25N)
s 0.2608
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