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1. Introduction

Data
Seohaean Freeway : Seoul - Mokpo(339.51km)

Seohaean freeway loop data from detectors and traffic accident
data for 3 years – 2004, 2005 and 2006

- Occupancy, Speed, Volume

Traffic accident data Loop data

Traffic accident data from Loop data from SeohaeanTraffic accident data from

Seohaean freeway for three

years (2004~2006)

Date, Time, Location, Postmile,

Loop data from Seohaean
freeway for three years
(2004~2006)

Extraction of traffic data from
accident-involved loop data

Direction, Type

Derivation of explanatory

accident involved loop data
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2. Data Preparation

Conceptual illustration for loop detector data processingConceptual illustration for loop detector data processing
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2. Data Preparation

L d t i dLoop data processing procedure

Archiving loop detectorArchiving loop detector

data for analysisdata for analysis
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6

traffic variable analysistraffic variable analysis



3. Methodology and Model Development

Bi L i ti R iBinary Logistic Regression

BLR can be applied to binary classification problem

1 : Hazardous traffic condition

2 : Accident-free condition
Binary Classification

1.0

)],(exp[1
)],(exp[)|1Pr(
β

β

i

i
ii Xf

XfXACC
+

==

Accident 
probability

where,

•

• : accident involved traffic variables

)Pr( iACC

iX
: Probability of accident likelihood

0.0
HighLow

Level of independent variable

• : Function of and parameters),( βiXf iX
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3. Methodology and Model Development

Result of Model Development – Case 4

R-square

CASE 
-2 Log 

Likelihood

Cox와 Snell의

R-Square

Nagelkerke

R-Square

Number of 

accidentq q

CASE 4 264.329 0.226 0.301 142 건

C i i i (CC )Correct classification Rate(CCR)

CASE Observed

Predicted

Accident

O

Percent 

C (%)

Accident

O

Percent 

C (%)

Accident

O

Percent 

C (%)Occurrence Correct (%) Occurrence Correct (%) Occurrence Correct (%)

0 1 0.5 0 1 0.7 0 1 0.8

Accident
0 89 25 78.070 108 6 94.737 112 2 98.246 

case4
Occurrence

1 37 83 69.167 77 43 35.833 82 38 31.667 

Total % 73.504 64.530 64.103 
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3. Methodology and Model Development

Result of Model Development – Case 4Result of Model Development – Case 4

Significant Variables

CASE Variable Beta SigCASE Variable Beta Sig.

up1_t1_O 0.63607 0.03142 

up1_t2_V -0.00701 0.03692 

2 t1 O 0 54779 0 02818

case 4

up2_t1_O -0.54779 0.02818 

up2_t2_V 0.00671 0.01903 

up1_t1_DO -1.23492 0.01089 

collision and rear-

end collision

up1_t2_DO 1.11977 0.02173 

up2_t1_DS 0.06987 0.05738 

dn2_t1_DV 0.00816 0.00346 

dn2_t1_DS 0.20489 0.00047 

dn2_t2_DS -0.12514 0.02855 

Constant -1.13773 0.00013 
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3. Methodology and Model Development

Si ifi ffi i bl i C 4

Significant traffic variables for accident likelihood

Significant traffic variables in Case4
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3. Methodology and Model Development

Accident Likelihood

Estimate probability of accident likelihoodEstimate probability of accident likelihood )](exp[ βXfEstimate probability of accident likelihood 

using Binary Logistic Regression

Estimate probability of accident likelihood 

using Binary Logistic Regression )],(exp[1
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0.63607 -0.00701 -0.54779 0.00671 -1.23492 1.11977 0.06987 0.00816 0.20489 -0.12514 -1.13773
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4. Application and Technical Issue

Application

Warning Information System

Variable speed limit

Warning Information System

Variable speed limit

RealReal--time Traffic Monitoringtime Traffic Monitoring

RealReal--timetime safety surrogate safety surrogate 
measuremeasure

- Variable speed limit

- Accident likelihood information

- Variable speed limit

- Accident likelihood information

Estimate accident likelihoodEstimate accident likelihood
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4. Application and Technical Issue

Technical Issue

Resolution of traffic dataResolution of traffic data Duration and frequency for warning 

information provision

Duration and frequency for warning 

information provisioninformation provisioninformation provision

When accident likelihood index 

exceeds the threshold, provide 

warning information

When accident likelihood index 

exceeds the threshold, provide 

warning information

threshold Time(min) Warning Information Rate

0.5 915 64%

0.7 615 43%

0 8 555 38%

1313

0.8 555 38%



5. Conclusion

F t t diFuture studies
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5. Conclusion

Conclusion

Proposed a model to estimateProposed a model to estimate
Warning information

Proposed a model to estimate 

traffic accident likelihood using 

real-time traffic data

Proposed a model to estimate 

traffic accident likelihood using 

real-time traffic data
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Variable Speed Limit

Application for Warning 

information and VSL

Application for Warning 

information and VSL

Safe Driving

Reducing vehicle speed

Proposed system can lead to safer 

driving leading to accident 

Proposed system can lead to safer 

driving leading to accident 
Decrease accident

preventionprevention
Decrease accident 

likelihood
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