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Driver impairment detection and safety enhancement 
through comprehensive volatility analysis 

 

This report had three main research objectives: 
1. Develop a framework for obtaining, processing, and 
analyzing high-frequency multi-dimensional large-scale 
data using sensors that monitor the driver, vehicle, and 
roadways.   
2. Analyze the naturalistic driving study data from the 
SHRP-2 program for in-depth analysis on impairment 
and distracted driving.  
3. Use experimentation in simulated and naturalistic 
settings, demonstrate collection and processing of driver 
biometric, vehicle, and roadway surroundings data.  
 
Findings from a literature review showed three gaps: the 
association of duration of secondary tasks and driving 
impairment on crash risk, the correlation of distraction 
and impairment on instability in driving and the overall 
association with crash risk and severity, and the real-
time prediction of crash risk using leading indicators 
embedded in driver biometrics.  
 
The researchers also developed a framework for 
obtaining, processing, and analyzing high-frequency 
multi-dimensional large-scale data using vehicle-based 
sensors that monitor the driver, vehicle, and roadways. 
The framework harnesses the data and quantify 
variations in driver biometrics and behavior, vehicle 
kinematics, and roadway/environmental conditions 
utilizing the concept of volatility.  
 
Additionally, this study identified three main groups of 
distraction and quantified the duration of distraction by 
different types to study their association with crash risk, 
including cellphone-oriented, object-oriented, and 

activity-oriented distractions. The duration of all 
types of distracted driving are positively and 
significantly associated with the probability of the 
occurrence of a safety critical event (i.e. near-crash 
and crash events). The results suggest that the 
association of duration of distraction with crash risk 
is non-linear and with increased engagement with a 
secondary task.  

 
 

The analysis presented created foundation for 
further experimentation in simulated and 
naturalistic settings. The next phase of the research 
will provide diverse sets of biometric data that can 
be analyzed further. 
 

PRINCIPAL INVESTIGATOR  

Asad J. Khattak 
UNIVERSITY OF TENNESSEE, KNOXVILLE 

 
LEARN MORE 
www.roadsafety.unc.edu/research/projects 

Categorization of secondary tasks 




Accessibility Report



		Filename: 

		R23 Brief CSCRS.pdf






		Report created by: 

		


		Organization: 

		





[Enter personal and organization information through the Preferences > Identity dialog.]


Summary


The checker found problems which may prevent the document from being fully accessible.



		Needs manual check: 2


		Passed manually: 0


		Failed manually: 0


		Skipped: 2


		Passed: 27


		Failed: 1





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Needs manual check		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Needs manual check		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Passed		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Skipped		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Failed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
