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IntroductionIntroduction

• More than 100,000 traffic accidents per year (12,000 
deaths).

• Rear-end collisions ~ most common
• Aim of this research ~ reduce the severity and the 

number of road accidents.
• Derive safe following distance.
• Assist drivers with treatment marking. 



Driving Task



Traffic Stability
1st decelerates.
Others react.
7th and 8th collide.



Car-Following
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GM 5th Car-Following



MethodologyMethodology

• Calibrate the car-following model
• Analyze stability condition
• Derive safe following distance



MethodologyMethodology

• Convert GM5th => Traffic Stream Model 



MethodologyMethodology
•• Introduce error terms Introduce error terms 

•• LogLog--likelihood likelihood 



Stability ConditionStability Condition
• The Governing Equation of the car following model

• Perturb the equilibrium solution with a small deviation term 

where



Stability ConditionStability Condition

Where v   = prevailing speed

T  = reaction time

b  = distance headway  



Case StudyCase Study

• National Highway 7 (Chon Buri
Motorway)

• Located at km 50+000 toward Chon 
Buri

• Traffic volumes ~heavy during 
weekend morning and afternoon peak 
periods (ADT ~ 60,000)

Study Site
km 50+000



Study SiteStudy Site



Study SiteStudy Site



Detector Placement



Calibration ResultCalibration Result



Comparison of Recommended Following DistancesComparison of Recommended Following Distances



Following Distances Based on Different Car-Following Models
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Speed-Flow Curve



“DOT”
Tailgating 
Treatment
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CONCLUSIONS

• MLE => calibrate => GM 5th car-following 
model

• Assist drivers => Following distance for speed 
range 80 - 120 km/h



FUTURE RESEARCH

• More Data Collection
• Reaction Time => determination
• More Field Applications  => 

validation
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