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Research Needs 

Road crashes extoll high costs on lives and property and has been a major concern for society. 
Traffic safety analysis is required to raise awareness about the effects of road crashes and traffic 
injuries, convince policy makers to take action, identify safety hot spots and recommend best 
measures to counter the occurrence of traffic crashes. To achieve this, reliable and accurate data 
are needed to formulate strategies, set targets and monitor safety performance. Police-recorded 
crash data forms the primary source of information about crashes and the relation of the 
environment, human behavior and vehicle characteristics to the crashes. Traffic safety 
stakeholders and partner agencies in Wyoming rely on WYDOT to provide reliable and accurate 
data to fulfill their strategic goals. However, a gap exists between the expectations of the 
agencies in terms of data type and quality required, and what is provided by WYDOT. Also, 
because human factors form a significant proportion of the factors impacting crash frequency 
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and severity, an analysis is required to identify these factors. The product of this study will be an 
identification of the safety data needs of partner agencies by identifying gaps in the type and 
quality of safety data provided by WYDOT through a survey questionnaire. This will result in an 
improvement in the reporting of safety data to partner agencies so that effective countermeasures 
and policies may be implemented to improve traffic safety in Wyoming. 

Research Objectives 

The first objective of this study is to assess the data needs of WYDOT’s safety partners and 
agencies, identify gaps in crash reporting, and recommend appropriate guidelines to present 
traffic safety data. The study will also to identify human factors that impact crash severity and 
frequency in Wyoming using big data analysis and determine reporting intervals for such factors. 

Research Methods 

Big data analysis will be utilized to identify human factors impacting crash severity and 
frequency. Also, big data analysis will be utilized to analyze long and short-term trends of the 
factors identified. From the analysis, factors that change significantly within short intervals will 
indicate the need for short-term reporting, while factors that show little fluctuation over time will 
suggest long-term reporting. A survey questionnaire will be prepared and distributed to the safety 
agencies to identify the data gaps between data required by the agencies and what is currently 
being provided by WYDOT. 

Expected Outcomes 

Based on the results from the survey and data analysis, a matching of the data needs and human 
factors identified will be undertaken. The matching will help to identify gaps in variables being 
currently reported to the safety agencies and what the agency needs are. Recommendations will 
then be made on how to bridge the gaps identified, propose other important human factors that 
need to be reported and recommend reporting intervals of the variables identified. 

Relevance to Strategic Goals 

Overall, the research is expected to improve safety in Wyoming. Following the results of the 
survey and assessment of human factors, recommendations will be made on frequency of 
reporting on important safety variables affecting safety. This will help in the timely identification 
of safety issues and effective deployment of countermeasures. Also, the research will make 
recommendations on the generation of crash reports such that they fit into the wider goals and 
objectives of safety agencies in the state. 

Educational Benefits 

The research will require contributions from a transportation engineering faculty member, a 
postdoctoral researcher, and a student. The team will apply big data analysis techniques to 
analyze human factors which will provide a new perspective on the research of safety data using 
the new field of machine learning approaches. This will be an initial experience and the 
methodology will lay a good foundation from which future researchers can learn. 
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Technology Transfer 

The results of the study will help WYDOT identify critical safety human factors that impact 
crash frequency and severity. This can assist safety agencies in the state to select and implement 
effective countermeasures to improve safety. The final report from the study will form a 
guideline for the WYDOT safety office to integrate their safety basis. Also, reporting templates 
will be provided as an output of the research to guide WYDOT in preparing crash reports that 
satisfy the data needs of safety agencies in the state. 

Work Plan 

• Literature review – The literature review will evaluate the current state of crash reporting 
systems in the United States and the use of big data in safety studies. This task will last five 
months. 

• Identify and assess WYDOT safety reports/databases – This task is expected to commence 
in January 2020. Typical WYDOT reporting formats will be assessed and databases 
integrated to provide better data utilization. 

• Comprehensive data needs assessment – By March 2020, a comprehensive data needs 
assessment of safety agencies will be undertaken to evaluate the reporting requirements of 
the safety partners. This will take about six months. 

• Communication with safety partners about objectives of this study – Channels of 
communication will be opened with the safety partners to explain the objectives of the 
study. This task will be completed in four months. 

• Identify human factors impacting crash severity and frequency – An evaluation will be 
conducted to identify human factors impacting crash severity and frequency using big data 
analysis. This task will be undertaken in eight months. 

• Determining the reporting frequency of human factors – From the results of the previous 
task, trend analysis will be utilized to determine the reporting frequency of important human 
factors identified. The task will be completed in five months. 

• Recommend best formats and intervals to report crash data – The data needs and the most 
effective reporting format for the safety agencies will be recommended. The task will be 
completed in four months. 

• Integrate report generation with WYDOT format – This task will involve recommendations 
on the integration of generated crash reports with existing WYDOT formats to ensure 
compatibility with existing formats and software. The task will be completed in four 
months. 

• Prepare final report and present study findings – The findings of the report will be presented 
in a final report to WYDOT. Sample formats for crash reporting will be included in the final 
report. This task is expected to last five months. 
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Project Cost 

Total Project Costs: $183,512 
MPC Funds Requested:  $ 65,633 
Matching Funds:  $117,879 
Source of Matching Funds: Wyoming Department of Transportation 
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