SECTION 8.

NEW TECHNOLOGY, NEW APPLICATIONS, NEW
CHALLENGES.

This project has been focused on the impact ofrgerial electronic (digital)
roadside signs on traffic flow and safety. Suclsjdgknown as billboards in some
jurisdictions and off-premise signs in others, tgpacally located outside the right-of-
way, on private property, and they advertise prdgltitat are not sold, or services that are
not performed on the property on which the sigbdsited. Billboards, regardless of the
technology used to present and change the digpifigy from on-premise signs in that
the latter must be, generally, located on the ppemat which the advertised service is
performed, or product sold.

During the course of our research for this project,learned of the growing use of new
applications that increase the power and/or fumetiity of these digital, predominantly
LED signs. These new applications have begun teappn billboards in the US and
abroad, on mobile (vehicle-mounted) displays, amé-premise signs. Although some
of these applications fall outside the charterhig project, this report would be
incomplete without mention of them.

In most cases these new technologies and new appiis are not addressed in Federal
or local regulations and guidance; in some, re@uiathave already been imposed to
address them. In a third category, some new dexsdofs appear to be in direct conflict
with existing regulations or guidance. This chapadthough not contemplated when this
project was initiated, will provide a brief overwieof these new technologies and
applications.

Billboard Audio and Other Stimuli.

Digital outdoor advertisements are already inins®me US locations that
broadcast audio along with their visual messages.not unreasonable to assume that
audio, and perhaps other attention-getting stinmeiy appear in the future.
Internationally, we are aware that the SANRAL (20@Qulations recognize this
potential, and prohibit it. Part B, Subsectiondtes: “No advertisement will be allowed
that emits a noise, sound, smoke, smell or odgqpsI3). In the U.S., both St. Croix
County, Wisconsin, and the city of Tucson, Arizolnaye similar requirements.

Digital Billboards on Moving Vehicles.

Vehicles in the traffic stream, primarily commeuldrucks, have long borne
advertisements for the truck owner or for the poigbeing carried. One might think of
these as mobile “on-premise” signs. In some cdsapgergraphics” (although, not, to our
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knowledge, digital) have been demonstrated thatoamert trucks or large, over-the-
road trailers into dramatic mobile visual imagese@xample is shown in Figure 8.
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Figure 8. An over-the-road trailer featuring “supephic” imagery.

Urban and suburban taxicabs, buses, and rail tregisicles may also display
advertisements, and increasingly, these advertistsnieature LED signage. These are
the equivalent of mobile “off-premise” ads in thiaé¢y advertise a product or service that
has nothing to do with the vehicle displaying tbe a

For example, as part of its “Prepare Bay Area,tleprake preparedness campaign, the
(San Francisco) Bay Area Chapter of the Americath ®®ss faced a truck with a two-
sided artist's rendering of what downtown San Fisom might look like after the next
earthquake. The truck drove around the city t@ettattention, then parked at a location
where the billboard lined up perfectly with the &ing streetscape, as shown in Figures
9a and 9b.
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i:igure 9a. A mobile billboard from the (San Frano)sBa'yLArea Haptér of the
American Red Cross parked in front of a buildingpdting what might happen to that
building after an earthquake.
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Figure 9b. The same mobile billboard shown in Feg@a looking in the opposite
direction.

In the past few years, a number of products hagerbe available that take advantage of
the latest technologies to incorporate LED billlisaonto the sides and rear of
commercial trucks. In many cases, the sole purpbsech vehicles is to serve as a
rolling advertisement; in others, the truck maythy advertising while in transit, then
park at a specific location to use its large-scréigplay in support of a concert, sporting
event, parade, or other special function. In tkesleadvances, these signs can be raised
electrically or hydraulically above the roof leedlthe truck; in some cases they can also
rotate 360°. One company, named GoVision, advertigst its vehicles can display full
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motion video while in moving traffic. Indeed, neveports indicate that this occurred
recently in Boston. On its website (www.govisiomtdthe company describes two
products, a 40 ft trailer with a 9 ft high by 16Mide LED screen, and a 48 ft trailer
equipped with a 627 sq ft, high definition vide@Qp resolution) wide LED screéh.
The smaller vehicle, with its LED screen blanksi®wn in Figure 10.

Describing this “moving television” product, therapany suggests these uses:

- Get stuck in morning traffic playing a breakfasbgucts commercial
- Drive around a sporting event's traffic promotiig thew high powered SUV
- Add GoBig to your Xmas parade playing the latediday movie clips

Figure 10. A 40 ft trailer with an integral LED &d screen measuring 9x16 ft. The
screen shows full motion video while the truck isving in traffic, and can be raised to a
height of 25 ft for viewing while parked.

In other, less dramatic examples, several urbarsaimdrban commuter bus and rail
systems have begun to integrate digital billboantt® the sides of their vehicles. Figure
11 shows an urban transit bus displaying a digitiaertise ment.

17 A standard size highway billboard, conventionadigiital, measures 672 sq ft.
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Figure 11. An urban transit bus displaying an LEIbbard in traffic.

Although we are unaware of any research that has benducted to evaluate these
mobile display units, it would seem that the potdrior driver distraction from the use

of this technology within the traffic stream is tpuhigh, not only because the changeable
(and video) signs are in physical motion, but dsoause the presence of the advertising
signage at extremely close lateral distances nayinean extreme eye and/or head
movement for the sign to be se€n.

As discussed earlier in this report, several jurigmhs have recognized or anticipated the
risk of vehicle-based advertising, and have impasstrictions on its use. In some cases,
these controls are also directed at such vehicteswhey are in operation while parked
adjacent to roads visible to passing drivers withejurisdiction’s control. See, for
example, the ordinances of St. Johns County, Fdpadd Tucson, Arizona, discussed in
Section 5.

18t is noted that digital display technology usingDs is also being marketed to the general pulsia a
mechanis m both for “personalizing” a vehicle, orfmarketing,” “while providing automobile owners
with an opportunity to profit from driving their hele.” (See, for example, LED Wheels, 2004). Alttgd
there is clear potential for driver distractionfi@uch vehicle-mounted digital imagery, it is begtdhe
scope of this project to determine whether sucHiegtpns would constitute commercial advertisingla
thus be subject to the controls in place in cernaisdictions and which may be considered for aaopin
others.
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“Personalized” And Interactive Billboards.

Interactive billboards, those that permit, supporrte ncourage personalized
communications with the drivém real-time have begun to appear on US roads, although
this technology seems to be more progressing maickly in Europe. Made possible by
newer and ever more sophisticated technologiesdeatellular phones, text messaging,
RFID, infra-red cameras, and others, these DBBs talayseveral different forms. These
are briefly discussed below.

a. Signs that convey a personal greeting to theedri

The popular Mini Cooper automobile, owned by BMWr@bration, has
introduced a series of billboards in major US sitikat display a static image of the
automobile, along with a one line digital displdmttis normally blank. However, if the
owner of a Mini Cooper has “opted in” by expressanginterest in the program, the
sign’s digital display will present a “personal gfmg” to the approaching driver. Figure
12 illustrates one of these billboards in use invNrk City.

Figure 12. Personalized Mini Cooper billboard.

b. Signs that interact with the driver in real time

In Paris, a trial has begun in which cell phonersisvho have agreed to
participate will receive phone calls from billboarfChristensen, 2006; Crampton, 2006).
These calls will offer additional product inforn@itj promotions, etc., that are keyed to
the users’ location-enabled cell phones. The emglidichnology was originally
developed by the French National Institute for Resk in Computer Science and
Control to provide assistance to disabled peopdeofding to the outdoor advertising
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company that is running the project: “With this jeat, we are really starting to create the
personalized digital city... We eventually will seei@h dialogue running between
mobile phone and what are now uncommunicative ddjéec

In Belgium, as a driver approaches the digitdbbdrd shown in Figure 13 the
sign displays a series of codes. The driver choosesand sends a text message to an
indicated number. The billboard responds by sendirgurn message containing a
guestion. The driver then texts his answer to thestion. The answer, in turn, triggers
the DBB to respond like a pinball machine. A cotr@aeswer causes the sign to light up,
and the driver is entered into a drawing (in tlaise; for the pictured car); a wrong
answer causes the sign to ‘tilt”

Figure 13. Interactive billboard in Belgium. Segttlr details of the sign’s operation.

c. Signs that unobtrusively obtain information frdnvers and vehicles.

Adjacent to an exit ramp along US 99 in Turlocklifornia, a “smart” 20 ft by
30 ft high-definition DBB (Figure 14) monitors thassive “local oscillator” signals
emitted by the FM radios of passing vehicles. Tisgeals reflect the frequencies to
which the radios are tuned. The system compilestttigstical data, merges it with a
media audit database that contains detailed consdemographic and purchasing
pattern information coded by radio station forraai] enables the sign to post ads
targeted to that demographic. “Smart Signs couftolim passing motorists about special
offers to shoppers as they approach stores or.ma8isnart Sign could entice consumers
to respond via text message to a question poselkebsign. Information can even be
pulled off the internet and displayed” (Christens2007).
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Figure 14. A “smart” DBB in Turlock, California

Many digital billboards have been equipped witleviccameras that can record
approaching traffic. A recent service aimed atab&oor advertising industry permits an
inconspicuous billboard-mounted camera, supplerdewith an infra-red surround
lighting device, to record the eye-movements ofehs approaching the sign (Skeen,
2007). Although this service is currently offeredeameans to demonstrate to sign
owners the amount of driver attention being givetheir sign and its specific messages,
it is a small technological step to combine thegemovement recordings with other
demographic or personal information to target peaiiped messages or provide other
“services.”

DBB Hacking.

One concern about DBBs, unlike any other in taort, is the potential for
computer “hackers” to break into the control or coumications system for these
displays and change the messages and images @&dpkyr many years, loosely
organized groups like the Billboard Liberation Frbave made commercial billboards
their targets for mischief. The type of technoladlggt wirelessly controls DBBs has
proven vulnerable to such vandalism, although rspmirsuch hacking have been
disputed.

Related technologies, such as those used for alffiirtable changeable message signs
(PCMS) have been successfully hacked in differergdictions on several occasions.
Just before this report was finalized, the popoéws media reported on a series of such
hacks at a construction zone in Austin, Texas @il2009). Figure 15 shows one PCMS
that was affected by this activity. At the sameetjreeveral websites published detailed
instructions on how to perform such hacks (seeefample, Wojdyla, 2009). Although
this latest example of vandals hacking into digighs was quickly fixed by the sign
manufacturer, the fact remains that roadside digitatrol technology is susceptible to
being taken over by criminals or pranksters intaenthanging the messages and images
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displayed on the signs for their own amusementtipall or social purposes, or for other
reasons. DBB owners and operators should be al¢hese challenges, and should
design, develop and implement corrective actiomms/e@xment agencies responsible for
the regulation and oversight of such signs shooglee that any potential vulnerabilities
are protected against.

Figure 15. A portable changeable message sign (A@haSwas “hacked.”
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