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InattentionInattention vsvs Distraction:Distraction:Inattention Inattention vsvs Distraction:Distraction:

 We don’t need yet another definition at this conferenceWe don’t need yet another definition at this conferenceWe don t need yet another definition at this conferenceWe don t need yet another definition at this conference
 Let’s just say that:Let’s just say that:

 Inattention is passiveInattention is passiveInattention is passiveInattention is passive
 Drivers can be inattentive any time and for any reasonDrivers can be inattentive any time and for any reason

 Distraction is active (although maybe unconsciousDistraction is active (although maybe unconscious))
 Drivers accept many distractions Drivers accept many distractions –– most of which road most of which road 

authorities cannot controlauthorities cannot control

 As an example, the state of California recently As an example, the state of California recently 
banned handbanned hand--held mobile phone use, but …held mobile phone use, but …
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But roadside billboards areBut roadside billboards areBut roadside billboards are But roadside billboards are 
distracters distracters that we can control.that we can control.

OfOf all the distractions that faceall the distractions that faceOf Of all the distractions that face all the distractions that face 
drivers, billboards are the drivers, billboards are the onlyonlyyy

ones that are ones that are designed and designed and 
intendedintended t di t tt di t tintendedintended to distract.to distract.
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And billboards do their job…And billboards do their job…And billboards do their job…And billboards do their job…

 TerryTerry LandsdownLandsdown reported yesterday that:reported yesterday that: Terry Terry LandsdownLandsdown reported yesterday that:reported yesterday that:
 SpeirsSpeirs, et al (2008) found 96% of drivers self, et al (2008) found 96% of drivers self--

reported being distracted by a billboardreported being distracted by a billboardreported being distracted by a billboard.reported being distracted by a billboard.
 AgatheAgathe BackerBacker--GrendahlGrendahl reported yesterday reported yesterday 

that:that:that:that:
 In a selfIn a self--report of 4307 crashreport of 4307 crash--involved drivers, involved drivers, 

billboards were the highest relative risk distracterbillboards were the highest relative risk distracterbillboards were the highest relative risk distracter.billboards were the highest relative risk distracter.
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Why are DBBs Different?Why are DBBs Different?Why are DBBs Different?Why are DBBs Different?
 The human eye is The human eye is drawn drawn to the brightest objects to the brightest objects 

i h d h h di l ii h d h h di l iin the scene and to those that display motion, or in the scene and to those that display motion, or 
apparent motion. apparent motion. 

Thi i ll dThi i ll d h t t ih t t i h t t ih t t i This is called This is called phototaxisphototaxis or phototropism.or phototropism.
 Recent research (e.g. Recent research (e.g. TheeuwesTheeuwes) shows that this ) shows that this 

response is both is automatic and unavoidableresponse is both is automatic and unavoidableresponse is both is automatic and unavoidable.response is both is automatic and unavoidable.
 DBBs use both brightness and movement to DBBs use both brightness and movement to 

capture attention.capture attention.capture attention. capture attention. 
 In the U.S., DBBs typically change messages In the U.S., DBBs typically change messages 

every 6every 6--8 seconds.8 seconds.
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A DBB from a Distance of  6 Miles (~ 9.6 Km)
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How Else do DBBs Differ from How Else do DBBs Differ from 
Conventional Billboards?Conventional Billboards?

 Size potential Size potential -- technology is almost limitlesstechnology is almost limitless
C lli hC lli h li i /b d ili i /b d i Compelling photoCompelling photo--realistic/broadcast imageryrealistic/broadcast imagery

 Intermittency and image change at willIntermittency and image change at will
 Potential for message sequencingPotential for message sequencing
 Potential for interactivity with driverPotential for interactivity with driver Potential for interactivity with driverPotential for interactivity with driver
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The Progression in BB TechnologyThe Progression in BB TechnologyThe Progression in BB TechnologyThe Progression in BB Technology

 Billboards have gone from paintings on barns, to printBillboards have gone from paintings on barns, to printBillboards have gone from paintings on barns, to print Billboards have gone from paintings on barns, to print 
on poster paper, to vinyl sheets, and now to digital on poster paper, to vinyl sheets, and now to digital 
displays.displays.

 It’s not the technology of the display that should It’s not the technology of the display that should 
concern us, but the manner in which that display is concern us, but the manner in which that display is 
usedused

 We’re not concerned because they are digital, but We’re not concerned because they are digital, but 
because of their operational characteristics coupled with because of their operational characteristics coupled with 
their location. their location. 
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In Other Words:In Other Words:In Other Words:In Other Words:

 IFIF a DBB was set to a luminance level appropriate toa DBB was set to a luminance level appropriate toIFIF a DBB was set to a luminance level appropriate to a DBB was set to a luminance level appropriate to 
the ambient environment in which it is viewed, the ambient environment in which it is viewed, andand

 IFIF the DBB message change interval was such that no the DBB message change interval was such that no g gg g
driver saw more than one such change, driver saw more than one such change, andand

 IFIF we ensured that location restrictions (e.g. we ensured that location restrictions (e.g. ( g( g
interchange areas, horizontal curves, merges, lane interchange areas, horizontal curves, merges, lane 
drops, etc.) were truly enforced,drops, etc.) were truly enforced,

 THEN THEN we should not be particularly concerned about we should not be particularly concerned about 
safety impacts due to distraction.safety impacts due to distraction.
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Recent ResearchRecent ResearchRecent Research Recent Research 

 In recent years, independent In recent years, independent  Studies have included:Studies have included:y , py , p
research studies have been research studies have been 
conducted in several conducted in several 
countries:countries:

Studies have included:Studies have included:
 LaboratoryLaboratory
 SimulationSimulationcountries:countries:

 U.S.U.S.
 NetherlandsNetherlands

 OnOn--roadroad
 Interviews Interviews , focus , focus groupsgroups

 EnglandEngland
 ScotlandScotland
 South AfricaSouth Africa

 PostPost--hoc crash analyseshoc crash analyses

 AustraliaAustralia
 BrazilBrazil
 FinlandFinland
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The Research is Quite ClearThe Research is Quite ClearThe Research is Quite ClearThe Research is Quite Clear

 More recent research = stronger findings andMore recent research = stronger findings and More recent research  stronger findings, andMore recent research  stronger findings, and
 Stronger theoretical basis for understanding the Stronger theoretical basis for understanding the 

nature of the problemnature of the problemnature of the problemnature of the problem
 Drivers’ eyes off road for 2.0 seconds or longer leads Drivers’ eyes off road for 2.0 seconds or longer leads 

to a substantially higher crash riskto a substantially higher crash risk 100 car study100 car studyto a substantially higher crash risk to a substantially higher crash risk -- 100 car study.100 car study.
 WierwilleWierwille found that 1.6 seconds was the cut point.found that 1.6 seconds was the cut point.

 DBBs can attract drivers’ eyes for longer than 2 0DBBs can attract drivers’ eyes for longer than 2 0 DBBs can attract drivers  eyes for longer than 2.0 DBBs can attract drivers  eyes for longer than 2.0 
seconds, and dramatically longer than for seconds, and dramatically longer than for 
conventional billboards.conventional billboards.
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Only Two Recent Studies Show No Only Two Recent Studies Show No 
Adverse Safety ImpactAdverse Safety Impact

 TantalaTantala andand TantalaTantala (epidemiological study)(epidemiological study)TantalaTantala and and TantalaTantala (epidemiological study)(epidemiological study)
 Lee, et al. (VTTI) (human factors/eye glance)Lee, et al. (VTTI) (human factors/eye glance)
 BothBoth sponsored bysponsored by billboard industrybillboard industry Both Both sponsored by sponsored by billboard industrybillboard industry
 Both Both severely criticized in peer severely criticized in peer reviewreview

 I i ll Vi i iI i ll Vi i i T hT h t dt d f d b t ti lf d b t ti l Ironically, Virginia Ironically, Virginia Tech Tech study study found substantial found substantial 
degradation in eye glance behavior degradation in eye glance behavior but did but did not not 
report itreport it..pp

 Authors recommended analyzing tails of distribution Authors recommended analyzing tails of distribution 
(per (per HorreyHorrey and and WickensWickens) but failed to do so for this ) but failed to do so for this 
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The Virginia Tech Data on Long Eye Glances. Reported no 
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differences in long duration glances between conditions.



Maximum Glance DurationMaximum Glance Duration –– From Report by VTTIFrom Report by VTTI
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Summary of Unanalyzed VASummary of Unanalyzed VA--Tech DataTech Data

Glances Glances 
1 61 6

Glances Glances 
2 02 0

Glances  Glances  
3 03 0> 1.6s> 1.6s >  2.0s>  2.0s > 3.0s> 3.0s

Baseline Baseline 6%6% 2%2% 0%0%
(No billboard)(No billboard)
ConventionalConventional 9%9% 5%5% 0%0%vv
(Traditional billboard)(Traditional billboard)

%% %% %%

ComparisonComparison 21%21% 10%10% 2%2%ComparisonComparison
(Digital on premise)(Digital on premise)

21%21% 10%10% 2%2%

Digital billboardDigital billboard 13%13% 7%7% 3%3%
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Conclusions Conclusions –– UnreportedUnreported

 DBBs and onDBBs and on--premise DBBs together produced:premise DBBs together produced:
 2X as many glances > 1 6 seconds as baseline sites2X as many glances > 1 6 seconds as baseline sites 2X as many glances > 1.6 seconds as baseline sites 2X as many glances > 1.6 seconds as baseline sites 

and conventional billboards (34% and conventional billboards (34% -- 15%)15%)
 2 5X as many glances > 2 0 seconds as baseline and2 5X as many glances > 2 0 seconds as baseline and 2.5X as many glances > 2.0 seconds as baseline and 2.5X as many glances > 2.0 seconds as baseline and 

conventional sites (17% conventional sites (17% -- 7%)7%)
 5% of glances > 3 0 seconds5% of glances > 3 0 seconds –– no such glances wereno such glances were 5% of glances > 3.0 seconds 5% of glances > 3.0 seconds no such glances were no such glances were 

made to baseline or conventional sites.made to baseline or conventional sites.
 From a pilot study the authors predictedFrom a pilot study the authors predicted From a pilot study, the authors predicted From a pilot study, the authors predicted 

significantly worse DBB performance at night.significantly worse DBB performance at night.
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OnOn--Premise SignsPremise SignsOnOn Premise SignsPremise Signs
 Lee, et al found, that onLee, et al found, that on--premise digital signs were as bad as, if premise digital signs were as bad as, if 

not worse than, DBBsnot worse than, DBBs,,
 But in US we regulate billboards, not onBut in US we regulate billboards, not on--premise signspremise signs
 These are left to local governments through zoning, land useThese are left to local governments through zoning, land use
 But on premise signs may be:But on premise signs may be: But, on premise signs may be:But, on premise signs may be:

 BiggerBigger
 BrighterBrighter
 Closer to the ROWCloser to the ROW Closer to the ROWCloser to the ROW
 Contain full motion videoContain full motion video
 At or near interchanges, curves, etc.At or near interchanges, curves, etc.

 If our concern is driver distraction, isn’t the potential just asIf our concern is driver distraction, isn’t the potential just as If our concern is driver distraction, isn t the potential just as If our concern is driver distraction, isn t the potential just as 
high, or higher, for onhigh, or higher, for on--premise signs?premise signs?
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The World’s Largest DBB 90’ x 65’ (~27x20m) on a 165’ (~50m) The World’s Largest DBB 90’ x 65’ (~27x20m) on a 165’ (~50m) 
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g ( ) ( )g ( ) ( )
Post Post –– Visible more than 2 mi (~3.2 km) Along Major RoadVisible more than 2 mi (~3.2 km) Along Major Road



A Few Words About Official CMSA Few Words About Official CMS
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An Official Changeable Message Sign 
Sh i N I id MShowing a Non-Incident Message



Lessons Learned from Recent Study Lessons Learned from Recent Study 
on Uses of Official CMS:on Uses of Official CMS:

 Road authorities under pressure to display public service Road authorities under pressure to display public service p p y pp p y p
messages, safety campaigns, and advertisements, against the messages, safety campaigns, and advertisements, against the 
wishes of safety personnelwishes of safety personnel

 There are excellent guidelines for design and operation of CMSThere are excellent guidelines for design and operation of CMS –– There are excellent guidelines for design and operation of CMS There are excellent guidelines for design and operation of CMS 
not always followednot always followed

 Long messages (e.g. telephone numbers, websites, license plate Long messages (e.g. telephone numbers, websites, license plate 
numbers) take too long to read and cause drivers to slownumbers) take too long to read and cause drivers to slownumbers) take too long to read and cause drivers to slownumbers) take too long to read and cause drivers to slow

 Messages “irrelevant” to traffic safety opposed by motoristsMessages “irrelevant” to traffic safety opposed by motorists
 Change blindness can occur if a message has changed from Change blindness can occur if a message has changed from g g gg g g

irrelevant to relevantirrelevant to relevant
 Loss of credibility when CMS display untimely or irrelevant Loss of credibility when CMS display untimely or irrelevant 

messagesmessages
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But these are the very But these are the very 
characteristics of advertising signscharacteristics of advertising signscharacteristics of advertising signscharacteristics of advertising signs
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Advertising Signs on the ROW: Advertising Signs on the ROW: 
The US Government Manual Says: The US Government Manual Says: 
 Traffic control devices shall not bear anyTraffic control devices shall not bear any Traffic control devices …shall not bear any Traffic control devices …shall not bear any 

advertising messages or any other message that advertising messages or any other message that 
is not related to traffic control.is not related to traffic control.

 TCDs shall “fulfill a need,” “convey a clear, TCDs shall “fulfill a need,” “convey a clear, 
simple meaning,” and “command respect from simple meaning,” and “command respect from p g, pp g, p
road users.”road users.”

 “Changeable message signs shall display “Changeable message signs shall display g g g p yg g g p y
pertinent traffic operational and guidance pertinent traffic operational and guidance 
information only, not advertising.”information only, not advertising.”
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New Challenges Facing AuthoritiesNew Challenges Facing Authorities

 DBBs on large trucks in moving trafficDBBs on large trucks in moving traffic DBBs on large trucks in moving trafficDBBs on large trucks in moving traffic
 Personalized billboardsPersonalized billboards

Billb d h i i h h d iBillb d h i i h h d i Billboards that interact with the driverBillboards that interact with the driver
 Billboards that capture information from Billboards that capture information from 

passing vehicles so as to target their messagespassing vehicles so as to target their messages
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This This signsign sends a personalized message sends a personalized message 
to the approaching driverto the approaching driver
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An Interactive Billboard in Belgium
1. The driver sends an SMS using a code from the signg g

2. The billboard sends a return message with a question

3. The driver messages a response to the question

4. A correct answer causes the billboard to act like a pinball 
machine – the driver is entered into a drawing; a wrong answer 
causes the billboard to “tilt.”
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Driver distraction is an increasing concern Driver distraction is an increasing concern 
’ l ll f i’ l ll f i–– we can’t control all of  it…we can’t control all of  it…
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But it is within our purview to control But it is within our purview to control 
f if isome of  it…some of  it…
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Thanks Thanks for for your attentionyour attention..

jerwachtel@aol.comjerwachtel@aol.comjerwachtel@aol.comjerwachtel@aol.com
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