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SAFETY AND BEHAVIORAL ANALYSIS (SABA) CENTER

HTTPS://WWW.YOUTUBE.COM/WATCH?V=VSKFGXWMGD0

https://www.youtube.com/watch?v=vskfGxwMGd0


TRAFFIC SAFETY ACTIVITIES

• Distracted Driving
• Hands on Wheel, Eyes on Road Campaign 
• The Effect of In-Vehicle Distractions (Cellphone, Eating/Drinking, Clothing) 

on Driving Performance
• The Effect of Out-of-Vehicle Distraction (Billboards) on Driving 

Performance
• Developing a Distracted Driving Recognition Model (AI - Machine 

Learning)
• Distracted Driving Prevention Using CAV 
• Impaired Driving



HANDS ON WHEEL, EYES ON ROAD CAMPAIGN 

• Produced 2 videos
• https://www.youtube.com/watch?v=G9LHRAUrCyo&t=4s
• https://www.youtube.com/watch?v=PwX-MQQud-U&t=5s

• Distributed
• YouTube
• Email lists
• Website/Twitter/Facebook
• Colleges, Universities, High schools, and Driving Schools  

https://www.youtube.com/watch?v=G9LHRAUrCyo&t=4s
https://www.youtube.com/watch?v=PwX-MQQud-U&t=5s


• 92 Participants
• 4 road types 
• 6 Distractions 

• Hand-held calling 
• Hands-free calling
• Texting 
• Voice command 
• Clothing
• Eating/drinking 

THE EFFECT OF IN-VEHICLE DISTRACTIONS ON DRIVING 
PERFORMANCE



Pre-simulation Surveys Responses 
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Pre-simulation Surveys Responses 
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Pre-simulation Surveys Responses 
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Post-simulation Surveys responses: 
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To what extent are you confident that YOU, driving in following situations, would NOT experience any driving mistakes such as deviating from the destination, going through a red light, near-crash

experience, crash, etc.? Technologies such as voice to text



Post-simulation Surveys responses: 

To what extent are you confident that YOU, driving in following situations, would NOT experience any driving mistakes such as deviating from the destination, going through a red light, near-crash experience,
crash, etc.? Hand-held cell phone

To what extent are you confident that YOU, driving in following situations, would NOT experience any driving mistakes such as deviating from the destination, going through a red light, near-crash
experience, crash, etc.? Using accessories such as headsets
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In-Vehicle 
Distractions Eye-
Tracking Analysis



DRIVING SIMULATOR 



Drivers’ Performance, Descriptive Analysis:
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Drivers’ Performance, Descriptive Analysis:
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FINDINGS

• The Most Common Distractive Activities
• Entering an Address in GPS
• Eating/Drinking
• Hands-Free Calling
• Texting
• Handheld Calling



FINDINGS

• Participants decreased their speed while distracted in all distractions

• The highest speed reduction happened on the local road when taking on/off 
clothing (50%), 

• then voice command texting (33%), 

• and then texting (29%). 

• In general, speed reduction was the highest on the local road.



FINDINGS
• Participants applied the brakes more often and more forcefully when 

distracted

• Steering velocity increased on the freeway for all distractions 

• Steering velocity increased in eating/drinking distractions on all roads

• Offset from the center of the lane increased dramatically when taking 
on/off clothing and eating/drinking, especially on the freeway (about 
70%). 



FINDINGS

• Texting has the highest percentage of eyes off the road. 

• Text messages with a higher cognitive load demanding a response have a 24%
higher fixation duration and frequency

• Text messages with a higher cognitive load increase the distraction time by 14%

• Male participants were less distracted than female drivers, i.e., their gaze fixations 
were more on the road than the phone, compared to female participants. 

• The older (26-35) participants were found to be less distracted than the younger 
participants (18-25). 



FINDINGS

• 36.5% of the participants stated that the driving simulator experience encouraged 
them to reduce cell phone use while driving.

• After driving:
• 51.8% expressed doubt about their ability to use cell phones freely and not 

make any driving mistakes
• only 26% had stated they were doubtful in a survey given before they drove 

the simulator.



The Effect of Out-of-Vehicle Distraction (Billboards) on 
Driving Performance



• 71 Participants
• 46.5% Female
• 53.5% Male



FINDINGS

• There was a slight difference in lateral performance, such as 
speed, throttle, brake, steering velocity, and lane changing 
while passing the billboards.

• Content and visibility of the billboard significantly affected 
gaze fixation duration. 

• Female participants had lower gaze fixation duration than 
their male counterparts.



DEVELOPING A DISTRACTED DRIVING 
RECOGNITION MODEL

• Several studies have used machine-learning techniques to recognize 
visual and cognitive distractions for in-vehicle distraction mitigation 
systems. 

• One of the most popular machine learning approaches is Random 
Forest. Because

• Its simplicity
• Its diversity
• It can be used for both classification and regression tasks.



Random Forest  Training Process



Findings

Results for 10-fold cross-validation

Sensitivity Precision MCC   AUC ACC

Before Distraction 78.80% 77.00% 53.80% 80.90% ---

During Distraction 77.00% 76.80% 53.80% 81.40% ---

Total 76.89%

Results for Independent Test

Sensitivity Precision MCC   AUC ACC

Before Distraction 76.60% 76.40% 53.00% 86.10% ---

During Distraction 76.40% 76.60% 53.00% 86.10% ---

Total 76.50%



Findings

• The results show that the Random Forest classifier can detect driver 
distraction substantially with 76.5% prediction accuracy which is 8.2% 
better than those results reported in previous studies. 

• This model can be commercialized as an after-market warning system to 
be utilized by drivers as a distraction warning system to reduce 
distraction and crash rates. 

• It can also be utilized by the police department and/or insurance 
companies to find the driver at fault when crashes occur. 



DISTRACTED DRIVING PREVENTION USING 
CAV

• Find if the driver is distracted using the developed distracted driver 
recognition model based on the driver behavior (speed, lane 
changing, distance from lane center, …)

• Give warning to the driver

• Or take over the driving task 

• After-market package



Impaired Driving

Montgomery County Police Department is the first 
police agency in the United States to host a 
cannabis intoxication impaired driving lab.
This lab's primary purpose is to train police officers 
to better recognize cannabis impairment as it 
relates to driving.



• 20 Participants
• Before and after THC 

consumption
• Collaboration with the 

Montgomery County Police 
Department
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Mid-block Running Pedestrian Encounter 
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Findings
• The average reaction time to switch lanes
 pre-consumption scenario: 3.26 sec.
 post-consumption scenario: 2.75 sec. 

• After cannabis consumption
 Participants had faster reaction time
 More participants stopped at yellow light
 Less participants crashed to the jaywalker

• Reasons
 Less stress?
 Learning effect?
 More data is needed to conclude









Report

• https://www.morgan.edu/Documents/ACADEMICS/CENTERS/NTC/D
D_Report_V21.pdf

https://www.morgan.edu/Documents/ACADEMICS/CENTERS/NTC/DD_Report_V21.pdf


Thank You

Questions?
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