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16. Abstract 
               A previous study developed a procedure for microscopic simulation model calibration and validation and evaluated 
the procedure via two relatively simple case studies using three microscopic simulation models. Results showed that default 
parameters were unacceptable while calibrated parameters were able to replicate field conditions. Consequently, the study 
recommended that microscopic simulation models be calibrated and validated before they were used for any evaluations and 
analyses.  
  
 A technical review panel determined that the previously developed procedure might not be readily adoptable by 
Virginia Department of Transportation (VDOT) traffic engineers due to its extensive use of advanced statistical tools and a lack 
of hands-on case study material.  In addition, the proposed procedure needed to be tested with complex network conditions 
such as urban arterial networks and congested freeway systems.  Consequently, it was concluded that what is now needed is (1) 
a handbook for simulation model calibration and validation that can be easily used by VDOT engineers, and (2) tests of the 
procedure for various network conditions.  
 
 The purpose of this project was to develop a handbook for simulation model calibration and validation for VDOT 
traffic engineers to use for their simulation work and to develop and conduct a hands-on short course to instruct them in the use 
of the handbook.  
 
 This study recommended the following: 
 

1. VDOT traffic engineers should calibrate and validate microscopic simulation models by using the enhanced 
procedure (i.e., multiple performance measures-based procedure) before using them for any engineering 
applications to ensure reliable results provided for better decision-making.  

2. When VDOT traffic engineers conduct microscopic simulation model calibration and validation, multiple 
performance measures collected for multiple days should be used to obtain more reliable results.  

3. Additional hands-on short courses should be offered to expose the procedure to more VDOT traffic engineers and 
possibly others including consultants who would work for VDOT in the future. VDOT’s Learning Center and 
UVA Center for Transportation Studies Local Technical Assistance Program (LTAP) are possible avenue to offer 
such short courses.   

4. The handbook should be distributed to VDOT traffic engineers who currently use or plan to use microscopic 
simulation models for engineering applications. In addition, the prototype program and hands-on short course 
material (Park, 2006) should be accessible to VDOT traffic engineers.   
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recorded for evaluation purposes. The results of both procedures using a single and multiple 
performance measures were presented in a histogram and X-Y plot as along with field-collected 
performance measure data ranges as shown in Figures 14 and 15. 
 

   
 

 
 

Figure 14.  Performance of Calibrated Model using Single Performance Measure – Travel Times 
 
 

As shown in Figure 14, two distributions of travel time outputs cover field performance 
measure ranges that were collected over multiple days as a means of considering day-to-day 
variability. Thus, it is concluded that the model obtained after conducting the procedure is well-
calibrated. 
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Figure 15.  Performance of Calibrated Model using Single Performance Measure – Travel Times and Speed 

 

 Figure 15 shows the X-Y plots of travel times and speed data. Simulation outputs well 
cover field collected data that are presented as a region. Thus, it is concluded that the use of the 
enhanced procedure (i.e., multiple measures) was not necessary. The reader is encouraged to 
refer to the handbook (Park and Won, 2006) for details on the procedure using a single 
performance measure. 
 
Summary of Case Study Results 

 
Out of four cases (i.e., two sites with two simulation programs), only the Charlottesville 

network with the VISSIM simulation program required the use of multiple performance 
measures. All other cases worked very well with the single performance measure-based 
procedure. 
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Handbook Revision 
 
 The handbook developed from Task 1 was updated after piloting of the hands-on short 
course, conducting new case studies, and enhancing the calibration and validation procedure. 
The following revisions were made to the handbook (Park and Won, 2006) as a result of these 
activities. 

 
• a methodology that allowed users to calibrate and validate microscopic simulation 

models using multiple performance measures 
 
• data collection and reduction efforts of two additional case studies that were 

conducted after the short course 
 

• case studies of applying calibration and validation procedure for two new sites with 
both VISSIM and CORSIM in which help users to better understand the procedure 
and easy to follow  

 
• other minor changes to provide better understanding of the calibration and validation 

procedure. 
 
 

FINDINGS AND CONCLUSIONS 
 
• Case studies conducted for two additional sites (i.e., one urban arterial network and the other 

freeway merging section) with VISSIM and CORSIM simulation programs proved that the 
previously developed microscopic simulation model calibration and validation procedure is 
adequate.  

 
• The results of four case studies (i.e., two sites with two simulation programs) with multiple 

performance measures supported that the multiple performance measure-based procedure is 
not always required: it was required for only one out of four cases. The results of the 
Charlottesville case study with VISSIM simulation program indicated that the enhanced 
procedure was effective.  

 
• The case study results supported that two proposed methods (i.e., log transform method and 

constraint method) for considering multiple performance measures were equally effective in 
microscopic simulation model calibration and validation.  

 
• The hands-on short course, conducted in June 26, 2006, provided practical application 

guidelines and case studies and proved that the handbook as well as the prototype program 
developed in this study was useful in training.  
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RECOMMENDATIONS 
 
1. VDOT traffic engineers should calibrate and validate microscopic simulation models by 

using the enhanced procedure developed in this study (i.e., the multiple performance 
measures–based procedure) before using them for any engineering applications to ensure that 
reliable results are provided for better decision-making.  

 
2. When VDOT traffic engineers conduct microscopic simulation model calibration and 

validation, multiple performance measures collected for multiple days should be used to 
obtain more reliable results.  

 
3. Additional hands-on short courses should be offered to expose the procedure to more VDOT 

traffic engineers and possibly others, including consultants who would work for VDOT in the 
future. Virginia’s Local Technical Assistance Program (LTAP) at the University of 
Virginia’s Center for Transportation Studies is a possible avenue to offer such short courses.   

 
4.   VDOT traffic engineers who currently use or plan to use microscopic simulation models for 

engineering applications should consult the handbook developed in this study.  The 
handbook is available at http:/www.virginiadot.org/vtrc/main/online_reports/pdf/07-cr5.pdf. 

      In addition, the prototype program and hands-on short course material developed in this 
study are available at http://faculty.virginia.edu/brianpark/SimCalVal/. 

   
 
 

COSTS AND BENEFITS ASSESSMENT 
 
 

Costs 
 
 Assuming that short courses will be given by the Local Technical Assistance Program 
(LTAP), the costs involved in offering short courses would be minimal.  In addition, to 
implement the recommended microscopic simulation model calibration and validation procedure, 
VDOT traffic engineers need to spend more time and effort in data collection; additional 
computation time would also be required.  
 
 

Benefits 
 
 The expected benefits of conducting short courses and implementing the proposed 
calibration and validation procedure are as follows:  
 

• By taking the proposed short course, VDOT traffic engineers can understand the 
issues related to the use of microscopic simulation models and can better deal with 
consultants who would work for VDOT on simulation modeling related projects.  
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• By implementing the proposed calibration and validation procedure, VDOT engineers 
can obtain more reliable microscopic simulation outputs and become more confident 
in making recommendations to decision makers. This would improve chances of 
making optimal decisions on alternatives evaluations and would allow better resource 
allocations for VDOT.  
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