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FOREWORD 

The advent of electronic billboard technologies, in particular the digital Light-
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Figure 31. Mean feature congestion as a function of advertising condition and road 

type. _____________________________________________________________________45
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EXECUTIVE SUMMARY 

This study examines where drivers look when driving past commercial electronic variable 

message signs (CEVMS), standard billboards, or no off -premise advertising. The results and 
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This study used an instrumented vehicle with an eye tracking system 
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1,000 ms
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Klauer et al. also indicated that short, brief glances away from the forward roadway for the 

purpose of scanning 
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Summary 

The results from these key studies offer some insight into whether CEVMS pose a visual 
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Standard and digital billboards are often 
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salient objects, such as billboards, 
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EXPERIMENTAL APPROACH 

The study used a field research vehicle equipped with a non-intrusive eye tracking system. The 

vehicle was a 2007 Jeep® Grand Cherokee Sport Utility Vehicle. 
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Table 1. Distribution of CEVMS by roadway classification for various cities. 

State Area Limited Access Arterial Other 
(1)

 Total 
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READING 

The first on-road study was conducted in Reading. This study examined the type of advertising 

(CEVMS, standard billboard, or no off-premise advertising), time of day (day or night) and road 

type (freeway or arterial) as independent variables. Eye tracking was used to assess where 

participants gazed and for how long while driving. The luminance and contrast of the advertising 

signs were measured to characterize the billboards in the current study.  

METHOD 

Selection of Data Collection Zone Limits 

Data collection zones (DCZ) were defined on the routes that participants drove where detailed 

analyses of the eye tracking data were planned. The DCZ were identified that contained a 
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Figure 7. DCZ for the control condition on a freeway. 

 

 
Figure 8. DCZ for the control condition on an arterial.

. a.
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x Road ahead top: top portion (approximately 1/3) of the area of the forward roadway 

(center camera). 

x Right side of road bottom: bottom portion (approximately 2/3) of the area to the right of 

the forward roadway (right camera). 

x Right side of road top: top portion 
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The 60 Hz
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Table 3. Summary of l
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arterials, the prob
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Fixations to CEVMS and Standard Billboards 

About 2.4 percent of the fixations were to CEVMS. The mean fixation duration to a CEVMS 

was 388 ms and the maximum duration was 1,251 ms. Fi/ure 11 shows the distribution of 

fixation durations to CEVMS during the day and ni/ht. In the daytime, the mean fixation 

duration to a CEVMS was 389 ms and at night it was 387 ms. 
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Figure 12 Fe 
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Dwell times on CEVMS and standard billboards were also examined. Dwell time is the duration 

of back-to-back fixations to the same ROI.
(43,44)

 The dwell times represent the cumulative time 
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Figure 14. Heat map for the start of a DCZ for a standard billboard at night on an arterial. 

 
Figure 15. Heat map for the middle of a DCZ for a standard billboard at night on an 

arterial. 

 

 
Figure 16
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Figure 20. Heat map for the start of a DCZ for a standard billboard in the daytime on a 

freeway. 

 
Figure 21. Heat map near the middle of a DCZ for a standard billboard in the daytime on a 

freeway. 

 
Figure 22. Heat map near the end of DCZ for standard billboard in the daytime on a 

freeway. 

 
Figure 23. Heat map at the end of DCZ for standard billboard in the daytime on a freeway. 
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Figure 24. Example of identified salient areas in a road scene based on bottom-up analysis. 
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RICHMOND 
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Figure 25 through figure 30 below represent various pairings of DCZ type and road type. Target 
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DATA REDUCTION
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Visual Complexity 

As with Reading
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Table 9. The probability oa5 383gazing at the road ahead as a function oa5 383advertising condition 

and road type. 
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As was done with the data for Reading, the ren
/Gord of fixations was examined to det

ermine dwell 

times

 

to CEVMS and standard billboards. There (of)were (of)a total of 21 separate dwell times to 
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Figure 36. Heat map for later fixations to CEVMS with long dwell time. 

 

 
Figure 37. Heat map at end of fixations to CEVMS with long dwell time. 

Comparison of Gazes to CEVMS and Standard B
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Observation of Driver Behavior 

No near misses or driver errors occurred.  

Level of Service 

Table 11





53 

GENERAL DISCUSSION 

This 
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SUMMARY 

The results of these studies are consistent with a wealth of research that has been conducted on 

vision in natural environments.
(26,22,
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The study was performed on actual roadways,



 

http://www.nhtsa.gov/Driving+Safety/Distracted+Driving/ci.Policy+Statement+and+Compiled+FAQs+on+Distracted+Driving.print.
http://www.nhtsa.gov/Driving+Safety/Distracted+Driving/ci.Policy+Statement+and+Compiled+FAQs+on+Distracted+Driving.print.
https://www.fhwa.dot.gov/realestate/offprmsgsnguid.htm
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http://www.smarteye.se/
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36. 

http://www.eyesdx.com/
http://www.saliencytoolbox.net/index.html.



