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Traffic accidents on highways are likely to happen when there is an imbalance in the complex relationships among
key elements such as road geometries, driver related factors, and mechanical performances. The Demand-Effort Model
(DEM), whiqh evaluates highway safety, can be explained by the imbalance, which occurs when the level of demand
of the drivers attention to the road environment exceeds that of the response from the driver. This study suggests
a new model that improves the reliability of the current DEM through the reinterpretation on the physiological signals
with the help of the Neural Network Model (NNM). The data were collected from 149 subjects, who drove a test
vehicle on the Yongdong, Honam, and Seohaecan Expressways in Korea. Three important results could be drawn from
the recursive tests as follows; @ Only 5 out of 10 parameters on the physiological signals which are currently used
were proven to be meaningful through the Normality Test, Cluster Analysis, and Mann-Whitney Analysis. @ The
revised DEM, which internally uses the NNM, showed more reliable results than existing DEM. Group 1, which
is based on the new DEM showed 80.0% of accuracy in measuring the level of drivers efforts, however, that of Group
2 based on the current DEM was 74.3%. @ Field tests on the Honam Expressway showed lower ‘type II error with
the new DEM (40.5%) than the old DEM (58.8%). The DEM is designed as a quick and easy way to determine
highway safety prior to the minute road safety audit (RSA) by a professional audit team. Then a new DEM, which
is based on the NNM, needs to be considered since it showed higher reliability and lower error.
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