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Goal for Phase1: 
Develop a repeatable method that fully explores and understands the 
interaction of driver with pedestrian features at signalized intersections. 

Naturalistic Driving Study: Driver Interactions with 
Pedestrian Features at Signalized Intersections 
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SHRP2 Ongoing Safety Projects 

Pedestrian    Florida DOT 
     Nevada DOT 
     New York State DOT 

Roadway Departure   Iowa DOT 

Speeding    Michigan DOT 
     Washington DOT 

Work Zones    Minnesota DOT 

Horizontal & Vertical Curves  North Carolina DOT 

Interchange Ramps   Utah DOT 

Adverse Conditions   Wyoming DOT 

Roadway Lighting   Washington DOT 
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The Florida DOT is seeking to better understand the interactions between drivers and certain pedestrian features—such as pedestrian signs, pedestrian signals, and crosswalks—and drivers and pedestrians at signalized intersections in order to develop more effective engineering, education, and enforcement countermeasures to improve pedestrian safety. The SHRP2 data is being used because (1) it is the most comprehensive naturalistic driving database; (2) includes driver background data that allows for assessing the impact of group characteristics [such as age, gender, strength of sight, risky driving behavior, etc.]; (3) roadway data can help understand how different intersection and roadway sections influence driver behavior.
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Research Questions 

1) What are the driver interactions with different pedestrian 
features at signalized intersections? 

2) What is the effectiveness of a specific pedestrian 
feature? 

3) Will drivers interact with pedestrian features differently 
when pedestrians are present? 

4) What are the impacts of driver characteristics such as 
gender and age group on driver interactions? 
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Data Acquisition- Phase I  

• The Event dataset has been reviewed (crashes and near 
crashes) to assess established interactions. 

• A series of behavioral structures has identified potential 
interactions in the video and sensor data.  

• Combined automatically recorded and manually 
identified conflict information will be used in the analysis. 
 



Summary of Data Sample 

• 5 types of features to be evaluated 
• 15 selected intersections 

(3 sites per feature: 2 samples & 1 control) 
• 54 drivers per intersection 
• 50 video traversals through each intersection, per driver 

 
• 2,700 videos in total  

• 30 second clips (20 seconds before, 10 seconds after) 
• 10% will be full trip (to measure behavior consistency) 
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Detecting Presence of Pedestrian 

• There were 13 conflicts with pedestrians and 8 
with bicycles pre-identified in the Florida data.  

• This study has identified additional instances of 
conflict or near-conflict in the available data. 

• Less than 100 of the 2,700 videos were flagged. 
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Progress Report 

• NDS short & long videos acquired from VTTI  

• Videos reviewed & data extracted using custom 
tool developed by CUTR research team.  

• Pedestrian detection algorithm is being trained & 
refined in order to increase detection rate.  

• Traffic signal indication detection algorithm has 
been developed.  



Five Features being Evaluated 

1. Stop Here on Red (R10-6, R10-6a) 
2. No Turn on Red (R10-11, R10-11a, R10-11b) 
3. Turning Vehicles Yield to Pedestrians (R10-15) 
4. Right on Red Arrow After Stop (R10-17a) 
5. Permissive-only left turn signal phasing 



 “NO TURN ON RED” SIGN 

NO TURN ON RED shall be used to prohibit a right turn on red 
(Millennium MUTCD) 
Complied with the feature sign = did not turn on red 

Feature 2 



Feature 2: Overall Effectiveness 

• Drivers who encountered the feature sign were more 
likely to stop on red: 81% vs. 50% 

 
• Feature sign significantly generated a 63% compliance 

rate at the posted locations. 
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Feature 2: Driver Behavior by Gender 

• Male drivers are more likely to stop on red: 88% vs. 70%  
• Female drivers are more likely to comply with feature sign: 

70% vs. 59% 
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• 60+ drivers are sensitive to the feature sign: 100% comply 
with the feature sign 

• 16-24 drivers are more likely to comply than the 25-59 
drivers 
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Feature 2: Driver Behavior by Age 



Feature 4 
 
 
“RIGHT ON RED ARROW AFTER STOP” SIGN 
(R10-17A) 

 Right on Red Arrow After Stop leads to safer driving by forcing 
motorists to stop first before turning right 

 Complied with the feature sign = stop-observe-turn or stop-wait 



Feature 4: Overall Effectiveness 

• Compared to the control site, drivers with feature sign were 
more likely to comply red: 88% vs. 67% 

• Compared to the control site, drivers with the feature sign are 
more likely to Stop-Observe-Turn on Red: 83% vs. 45% 
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Female drivers are more likely to comply with the 
feature sign than male drivers: 85% vs. 82%  
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Feature 4: Driver Behavior by Gender 



• 25-59 drivers are more likely to comply with the feature 
sign, followed by 60+ drivers and 16-24 drivers, 
respectively  
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Drivers who encounter the feature sign are more likely to 
stop before the stop bar when a pedestrian is present: 
78% vs. 37%  

85% 

37% 

100% 

78% 

0%
20%
40%
60%
80%

100%

*Stop before or after Stop Line *Stop before Stop Line
Driving behavior 

Comparison of driving behavior with “Red Arrow After Stop” 
Sign 

(pedestrian presence vs. no pedestrian) 
no pedestrian with pedestrians

Feature 4: Driver behavior by Pedestrian 
Presence 

*Stop: stop-turn, stop-observe-turn, and stop-wait 
*Based on stopping position, stop includes “stop before stop line” and “stop after stop line” 
 
  



Compliance consistency of drivers 

 Does the same driver interact with the same feature 
sign differently (consistently comply or not)?  

 
 Does the same driver interact with different feature  

signs differently (comply with both or not)?  
 



Feature 4: Compliance consistency by 
Gender 

• Female drivers are more likely to consistently comply with 
the feature sign than male drivers: 78% vs. 65%  

• Female drivers are also more likely to consistently 
disobey with than male drivers: 11% vs. 0% 
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• 25-59 drivers more likely to consistently comply with the 
feature sign, followed by 16-24 drivers and 60+ drivers, 
respectively: 75% ,*70%, *50%  

• *Small sample size 
• 16-24 drivers are more likely to consistently disobey the 

feature sign than other drivers: 4% vs. 0% 

4% 

70% 

0% 

75% 

0% 

50% 

0%

20%

40%

60%

80%

100%

Consistently Disobey (never) Consistently Comply (every time)

Comparison of Compliance Consistency with 
"Right on Red Arrow after Stop"Sign by Age 

16-24 25-59 60+

Feature 4: Compliance consistency by 
Gender 
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Comparison of Compliance Rate for Different Signs by Driver 
No Turn on Red Right on Red after Stop

Driver compliance across 
different features 

PARTICIPANT_ID Gender Age Group 
No Turn on Red Right on Red after Stop 

Not Comply Comply Not Comply Comply 

105421 F 30-34   2   1 
117163 M 20-24 2     3 
565497 M 20-24 1   1   
868437 F 16-19 1 1   1 

 Driver 1 complied with both signs; driver 2 complied with “Right on Red after Stop” sign; 
driver 3 did not comply with any sign; driver 4 did not consistently comply 

 With larger sample size, more interesting patterns can be revealed by gender, age etc. 



Progress Report 

• Data is being analyzed based on proposed 
research questions on specific pedestrian 
features at selected signalized intersections. 

• Currently finalizing summary report for submittal. 

 
 

Project completion date - September 30, 2015 
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