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The Development of a Bus Driving Safety Performance Model
Based on ADAS Warning Data
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Abstract

Bus driving safety has become an important issue of road traffic safety in Taiwan. In recent years, the
Ministry of Transportation and Communications (MOTC) progressively mandates bus companies to implement
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Advanced Driver Assistance System (ADAS) into their fleet. The preliminary goal is set to have at least 2,400
buses installed within 3 years. ADAS sensors continuously collect vehicle status and ambient information
which provides a valuable data source for driving behavior assessment. The assessment results could help fleet
managers quantify the risk for their drivers and take corrective actions before an accident occurs. In this study,
we propose an ADAS-based safety performance model for bus drivers, utilizing personal ADAS warning data
and historical traffic accident data to construct a reliable scoring index. For generalization purposes, ADAS
warning events are classified into 3 main types: Lane Departure, Unsafe Following Distance, and Unsafe
Driving Speed, and the corresponding risk weight parameters derived from Taiwan bus accident data and
related factors in 2017-2021 are 0.44,0.38, and 0.18, respectively. The proposed model is further applied and
tested on an intercity bus company using 1-month data of 269 professional drivers. The average score among
drivers is 91.93, with a standard deviation of 3.77, a maximum of 99, and a minimum of 76. The result shows
that the proposed model can effectively reflect the individual safety performance for bus drivers, and thus can
be used as a risk assessment tool in safety management for bus companies.
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