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The reconstructed NGSIM trajectory data (“I80-1”) 
•  500 m, 6 lanes (California) 

•  4:00 p.m. – 4:15 p.m., April 13, 2005 

•  5648 trajectories (motorcycles, cars, trucks) 

Data filtering 

•  trajectories of more than 30 s length are taken 

•  eliminate the first and last 5 s of each trajectory 

•  filter out all active and passive lane changes and 5 s before and after such changes 

•  filter out all trajectories on the first and last lanes 

•  distinguish the trajectories by lane and vehicle type 



Car-following models under investigation 
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5 parameters to calibrate 



Calibration methodology 
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I.  Initial condition for the simulated speed: 

       Initial condition for the simulated gap: 

vsim t = 0( ) = vdata 0( )
ssim t = 0( ) = sdata 0( )

Method Details Simulations 

Local calibration Model’s acceleration function is fitted directly 
to the observed accelerations 

No 

Global calibration  The simulated trajectory of the follower with 
prescribed leader is compared to the data 

Yes 

Platoon calibration A platoon of several vehicles following a 
data-driven leader is simulated and 
compared to the observed dynamics 

Yes 

CF model calibration problem = a nonlinear optimization problem with constraints (numerically) 

II. Calibration methods: 

III. Dynamic variables:  

•  acceleration (local calibration) 

•  velocity and gap (global and platoon calibration) 



Calibration methodology (2) 

6 

IV. Objective functions = the deviation between the measured and simulated dynamic variables 

V. Numerical algorithm – the interior-point algorithm (MATLAB optimization toolbox) 

VI. Parameter constraints = box constraints 



Results. Global calibration. The IDM 
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Data filtering procedure – 876 trajectories to calibrate 

Calibration errors 
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Global calibration. The IDM. Negative reaction times 

T = !2.34s

Speed increasing and gap decreasing simultaneously 



Results. Global calibration. The VDIFF 
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Data filtering procedure – 876 trajectories to calibrate 

Calibration errors 



Results. Platoon calibration. The IDM 
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 At least 5 vehicles following each other – 251 data sets to calibrate 

Calibration errors 



Results. Platoon calibration. The IDM 
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Leader + 6 followers 

Objective function – absolute error 

measure (gap)  



Intra- and inter-driver variations 
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Variations in driving behavior 

•  Inter-driver – differences between the driving styles of different drivers 

•  Intra-driver – a single individual can change their behavior over time 
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Calibration errors: 

Calibration with four objective functions demonstrates the same stability properties of two 
models considered 

Benchmarking of car-following models  



Future work 
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•  consider data containing longer trajectories to increase the occuracy of results obtained 

during the calibrating procedure 

•  consider data containing trajectories with stops due to traffic lights to study stop-and-go 

waves occurring in traffic flow 

•  develop more elaborate deviation measure to take into account aspects of driving style with 

higher precision 

•  choose the most suitable optimization algorithm 


