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ABSTRACT 

With the great progress in information and communications technologies in the 

past few decades, intelligent transportation systems (ITS) have accumulated vast 

amounts of data regarding the movement iof people and goods from one location to 

another. Besides the traditional fixed sensors and GPS devices, new emerging data 

sources and approaches such as social media and crowdsourcing can be used to 

extract travel-related data, especially given the wide popularity of mobile devices 

such as smartphones and tablets, along with their associated apps. To take advantage 

of all these data and to address the associated challenges, big data techniques, and a 

new emerging field called data science,  are currently receiving more and more 

attention. Data science employs techniques and theories from many fields such as 

statistics, machine learning, data mining, analytical models and computer 

programming to solve the data analysis task. It is therefore timely and important to 

explore how data science may be best employed for transportation data analysis. In 

this doctoral study, an integrative approach is proposed for data science applications 

in ITS. The proposed approach constitutes to an integration of multiple steps in the 

data analysis process, or integration of different models to build a more powerful one. 

The integrative approach is applied and tested on two case studies: border crossing 

delay prediction and traffic accident data analysis.  

For the first case study, a two-step border crossing delay prediction model is 

proposed, consisting of a short-term traffic volume prediction model and a 
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