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Background: 
The study of driver behavior is becoming increasingly important, as many crashes occur due to driver error.  A safe way of measuring driving is by use of a simulator, although this method is often criticized as the data come from an artificial environment.  Driver behavior can be measured from variables that are collected during driving, such as speed, lateral lane position, acceleration, reaction time, etc.   It would be extremely useful for predicting driving behavior if a mathematical relationship were established between driving in a simulated environment and driving in a real environment.  The objective of this project was to analyze different variables from parallel simulator and field experiments to find a numerical expression of the variables, and to find a transform (Möbius, Laplace, etc.) that would create a reliable mapping scheme between the simulator and the real data
Description:

The FHWA and the Pennsylvania Department of Transportation (PennDOT) had conducted parallel experiments where one sample of participants drove a real road in Pennsylvania, and another sample drove a simulation of the same road in the FHWA Turner-Fairbank Highway Driving Simulator.  The data sets from the two experiments portrayed various measures of driver behavior as a function of road position. These data were stored in Access and exported to Excel.   The variables chosen to represent driver behavior were speed and lateral lane position.  The sections of road that showed the most changes in speed and lane position were curves.  Five curves were chosen for analysis based on curve radius and curve length.
The first portion of the project was to display the data so as to reveal the best form and subsequent transform.  The code was written in Visual BASIC, due to its compatibility with Microsoft programs, and its built-in GUI development system.  The GUI was important to control which plots of the variables would be processed.  The plots were structured with speed and lane position as the coordinates, making continuous driver behavior appear as a ‘path’.  Analysis of the path will help in determining the appropriate transform for matching curves between the simulator and the real road.
The second part of the project was to decompose the variables using the Chirp Z- Transform (CZT).  By means of MATLAB and its scripting language, the program read the input data, conducted a CZT, and displayed the frequency and phase spectra.  The behavior of the speed and lane position variables was then deduced by analysis of the CZT.
