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particularly to a method of managing a blllboard having one or more powered features

such as lighting.

10  Description of the Related Art

Billboards are a common sight along roadways or on top of buildings. While
most billboards are generally static, some have moving features and nearly all of them are
supplied with lighting or some type of illumination for viewing at nighttime. Once a
billboard has been erected and its advertisement has been placed, the marginal costs for

15 maintenance are predominantly the rent and electricity required to operate the lighting
and any other powered features such as motors. The power usage is typically monitored
by the electric company which sends an invoice to the billboard operator or owner, who

then passes on that cost to the advertising customer.

Systems have been devised for monitoring power usage in businesses. One
20  example is the Smart Grid system marketed by Trilliant, Inc., of Redwood City,
California. That system utilizes energy monitoring devices installed at locations
throughout an electricity distribution grid. Such a system gives consumers the ability to
monitor and control energy consumption comprehensively in real time across a wireless

communications medium.

25 While such systems provide valuable tools for managing consumer assets that

require electricity, due to heavy electrical loads and locations the related business



require electricity, due to heavy electrical |oads and | ocations the

rel ated business -2- processes still rely heavily on nmanual operations.
For exanpwe,2oswlsesdal i ng and billing systens for bill boardTage@obo®rng
require supervision to ensure that advertising content is properly placed
promoted and that paynments fromthe advertisers have been properly

recei ved. An account nanager or billing clerk for a particular billboard
nmust check on 5 various contract ternms and continually nonitor invoices

t hat have been sent, and if paynent is not received by the due date then
addi tional manual intervention is necessary to cut-off power to the

bi |l board or other signage and thereby mtigate any further unpaid

out - of - pockssts stdbtedy h&willy onnmbhamwakopdrationss Fooetdmple,| scchedulmgandbélipful t o be

able to turn off.the powered feature(s) .as soon as, possible after .

mon: pay ST BT bEOGEEFrRE BRuKG PRGSO M PRU LR T HOAR R upon
whi ch opgypeily Blaced pidifotbd hAP@A! fhynfenfOfbh BEMvertier AR beb PpiopEAs t he
advertising custoner to nore qui ckly pay the outstanding arTBu ts” or take

what everecelyed.c Aniageount mamagereoy bilding plerloforiagaticadardiliboagd must ¢theck ont r act
terns. . Manual i nvol,venent .in these busine rocesses i ncreases their
expetse VUiFHS CORHac derm el o Tpvgicen 80 ek peenseny ppd fand

schedul pagnmétt ¥R TeceivedMy thbAas date REdnAddaitfonkPmdAud) hteflichiiGe M deke ¥Ry t OF
bot h power usage costs and paynent status, they can incur considerable

expens e tagHtobf prwerie the bilboard o5 et sigmigerdnd therely mitigedie any: fusthernepaid

i ntrod | bidity uman er.tor, . Whi ch .r i res . ,even no expense
and of 1 SEotBERERRL"" sokch YneEi e PTRR GO Ty R bR b B Y e Bl o ¢ o
devi se @i poveral/Reatusy(S) &8oba ks Bossitd afikri®nRvRicatontht lobaatdhse whhekr coul d

more easily police billboard usage costs and associ ated custoner paynents.
It Whul aegyErepes ofanothes syendpipen méich eperafipaiad the billbeardds sontiigentnin erdetranual

i nput - agdrrQithe Qhvetdhg tudtiieitol RER R AL the SR i d s SNYRNT! ON

whatever corrective action may be appropriate according to the contract terms.

Manual involvement in these business processes increases their expense, and can
add significant delays to the overall billing and scheduling process. If billboard operators
15 do not diligently monitor both power usage costs and payment status, they can incur
considerable expense which may never be recouped. Furthermore, human intervention
introduces the possibility of human error, which requires even more expense and effort to

remedy.

In light of the foregoing, it would be desirable to devise an improved system for
20  managing powered billboards which could more easily police billboard usage costs and
associated customer payments. It would be further desirable for the system to be less

reliant on manual input and control and/or human intervention.
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database. The approval condition may, for example, be payment of an invoice by a due

date, the expiration of a contract, or the lighting terms of the contract. The local signage
control unit can optionally monitor power usage for a specific power feature, and invoice
the advertiser based on an amount of power usage for a particular feature. The

15  workstation can further automatically monitor compliance with the approval condition,
continuously or periodically, in response to user input, or as an audit feature. In cases
where a billboard has multiple powered features on a single feed or meter, the local
signage control unit can selectively control only one of the powered features associated
with a customer agreement such as non-payment associated with a particular feature.

20  Thus, many individual powered features for a single billboard can be controlled and
disabled according to different means depending on the nature of the features; in an

illustrative embodiment electricity to the feature is simply turned off.



FIG 1 is a perspective view of a roadside billboard wth vari ous power ed
features 5 which are regulated by a local signage control unit
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diagramillustrating conponents of an4automat ed traffic control and billing
system constructed in accordance with tihe present invention, and adjunct
conponents, which are interconnected by a communi cations nedium 10FIG 3
is a block diagramof a conputer workstation programred to carry out

power ed signage nanagenent in accordance with one inplenmentation of the
present invention;, FIG 4 is a chart illustrating the logical flow for
managi ng powered features of a bill board or other signage in
accordance with certain inplenmentations of the present 15invention; and

FIG 5 BREFDESCRIPAION OF THBPDRAWINGY i nterface designed in accordance
with one I'nplementation of the present invention which provides for each
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FIG. 1 is a perspective view of a roadside billboard with various powered features
5  which are regulated by a local signage control unit in accordance with one embodiment

of the present invention;

FIG. 2 is a block diagram illustrating components of an automated traffic control
and billing system constructed in accordance with the present invention, and adjunct

components, which are interconnected by a communications medium,;

10 FIG. 3 is a block diagram of a computer workstation programmed to carry out
powered signage management in accordance with one implementation of the present

invention;

FIG. 4 is a chart illustrating the logical flow for managing powered features of a
billboard or other signage in accordance with certain implementations of the present

15 invention; and

FIG. 5 is a screenshot of a graphical user interface designed in accordance with
one implementation of the present invention which provides for each managed signage
various fields including a compliance field explaining why any signage should be
disabled.

20 The use of the same reference symbols in different drawings indicates similar or

identical items.



DESCRI PTI ON OF THE PREFERRED EMBCDI MENT( S) Wth reference now to t he
figures, and in Eartlcul ar with reference to Figure 1, there is de
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whi ch can be managed in accordance w kh the present invention. In this 5
exanpl e, billboard 10 is generally conprised of a main display panel 12 and
a marquee or ticker 14, and is erected al ongside a roadway 11. Many
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accordance with sonme enbodi nents mai n di splay panel 12 has a vinyl sheet

wi th graphics and text that is attached to a facing surface for advertising
pur poses. Top 10 nounted |lighting 16 can be attached to main di splay panel
12 for illum nation of the graphics and text during nighttime hours. Side,
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aesthetics part 18 intended to attract the attention of consumers. In the illustrated
embodiment, the dynamic aesthetics is a wagging dog tail whose motion is controlled by

15  anelectric motor 20 coupled to dynamic aesthetic 18 via a mechanical linkage.

Ticker 14 can display a fixed, flashing, or continuously moving text or series of
messages all programmable by the billboard operator. For rolling text the messages can
wrap around once the full series of messages have been displayed iteratively. Ticker 14
may have various mechanicaﬂ and electrical constructions such as a banner on a belt,

20  incandescent light bulbs, light-emitting diodes, liquid crystal display, or a plasma type
display. Ticker 14 may have several associated advertising customers paying for
different messages. Ticker may be able to advertise the availability of the sign to
prospective advertisers. Customers may or may not include the advertising customer

associated with main display panel 12.

25 Electricity for the various powered features of billboard 10 can be supplied by a
. third-party utility through an underground cable which typically terminates at a utility-



5 daily, weekly, or nmonthly. A billboard operator may get a reduced rate if
it agrees not to use electricity during peak hours. A feed from

el ectric WRZBH/%1¢an supply electricity to a local sigR&G&SRUMPBI7 unit
(LSCU) 24 nmounted proximate to billboard 10. LSCU 24 can control and/or
regul ate the various powered features of billboard 10, and the oper at i onal
paraneters of LSCU 24 can 10 be automated via a traffic and billing routing
controlled by or progranmable using a renote workstation (as further

di scussed below in conjunction with Figure 2). In the illustrative

enbodi nent LSCU 24 can conmuni cat e with the rermte wor kstation (or an
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can sinply turn off the power to the Corresponding power line, that is, the
| i ne powemptegvarksthtion (68 famhkralissussed belowt wrcofinction with Figure 2). In the

illustrative embodiment LSCU 24 can communicate with the remote workstation (or an

intervening communications medium) using wireless signals, e.g., radio waves or via
communication signals being sent over the power line. The remote workstation can be

15  responsible for determining whether an approval condition for one or more powered
features is currently met and controlling the feature according to a set of rules and
parameters defining one or more of the conditions. The api)roval condition can be for
example non-payment of an invoice or an overdue payment owed by the advertiser, and
the feature that can be controlled can be the lighting of the signage. If the approval

20  condition has not been met, i.e., payment by a certain deadline, then the remote
workstation can automatically notify LSCU 24 using an addressing methodology of the
non-compliance, and LSCU 24 can responsively control the corresponding powered

feature, e.g., by disabling or adjusting (increasing or decreasing) the power.

The manner in which the powered feature is disabled depends on the nature of the
25 feature. For this example, if the advertising customer paying for main display panel 12
fails to settle the last invoice sent (or some other event occurs such as expiration of the
applicable billboard advertising contract), then LSCU 24 can simply turn off the power to

the corresponding power line, that is, the line powering lights 16 and electric motor 20,



-7- via a software-controlled switch. If an advertising custoner for a
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may flash in response to a particular phenonmena detected in the database.
The workstation may al so adjust the intensity of the lighting based on

| ocal ordinances or may enter a power savings node. Al of these features
can be controlled by the charting process operating at the renote
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there are multiple advertising accounts represented at a single billboard or signage

location or when signage has multiple powered features. In the example of Figure 1, the
contract may have expired for main display panel 12 (Acme Grooming), and one of two
message customers for ticker 14 may be in default while the other is still in good standing
15 (Ted Smith). In such a case, power to lighting 16 and electric motor 20 will be shut off in
addition to removal of the defaulting customer’s message, but the message for the

customer in good standing will still be displayed on ticker 14.

Another example (not illustrated) of how an advertising feature may be

selectively disabled involves a billboard construction where the content changes due to

20  mechanical movements. In some embodiments a series of vertically-oriented, parallel
triangular (three-sided) panels are used to provide three separate billboard images. In
other words, each panel contains three segments of the three different advertisements, so
when the proper set of sides is oriented outwardly from the billboard 10; the vertically-
oriented panels collectively form a single image, and the panels then synchronously

25  rotate to sequentially present three different collective images, pausing for a time
between each. If the three different advertisements are being paid for by three different
customers and one of them defaults on an outstanding invoice, the LSCU can then adjust

the controls for the motor or servos rotating the panels to present only the two collective



oriented panels collectively forma single inmage, and the panels then
synchronously 25rotate to sequentially present three different collective
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them defaul ts on an outstandi ng i nvoi-8e, the LSCU can then adj ust the
controls for the notor or servos rotating the panels to present only the
two collective -8- inmges associated with the two other custoners that are
still in good standing, so the advertisenment for the defaulting custoner is
no longer visible. It can thus be seen that there are a variety of nethods
for disabling a particular feature or traffic of a powered billboard. 5In
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display panel 12 and ticker 14 or for each individual powered feature monitored by the
meter 22. These constructions allow the billboard operator to include a power usage fee
in its invoices to the billboard customers, i.e., one power usage fee in the invoice to the
advertiser paying for main display panel 12, and one or more separate power usage fees

15 in the invoice(s) to the advertiser(s) paying for ticker 14. In one embodiment the charting

software run by the workstation may have a parameter where a set amount of electn'city

is included in the monthly rent and if the power usage excess this base amount the chart

software will bill the advertiser for the difference.

It can be appreciated that the billing cycle for the rent of the billboard may not
20  match the power companies billing cycle. The period of time that an invoice covers may
be the same as or different from the billing period for the utility company since LSCU 24

can provide independent metering.

LSCU 24 can optionally provide other monitoring capabilities, such as checking
that the light bulbs or fixtures of illumination 16 are working, and notifying the main
25  office if a bulb is burned out and needs replacing. This monitoring can be done by power
consumption monitoring, lumen monitoring, etc. LSCU 24 may further be outfitted with

additional features such as a global positioning satellite (GPS) receiver and weather



It can be appreciated that the billing cycle for the rent of the billboard
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checking that the light bulbs or fixtures of illumnnation 16 are worKki ng,
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f or egoi r}gadescrl ption uses the specific exanple of a roadside billboard
with a tTeR&" those skilled in the art will appreciate that the invention
nor e generally applies to any kind of signage having one or nore powered

featgres. Si gﬁhgetf@&hmgaid@desﬁiﬁfoﬁ uses te ¥pécificeximple aphirGadsidetidbsakd t ext in
any visual rmedi um h is created to convey information to a particular
audi enceM lhqqackelr,,ctp g indhe,arh mall ereg@,p{eﬁgq}tthe invention more generally

applies to any kind of signage having one or more powered features. Signage generally
refers to any type of graphic, image or text in any visual medium which is created to
convey information to a particular audience, and includes for example but without

10  limitation banners, billboards, neon signs, electronic displays, posters, murals or rooftops.

Referring now to Figure 2, LSCU 24 may be implemented as part of a larger
automated traffic control and billing system one embodiment of which is illustrated as
system 30. System 30 can manage multiple powered billboards by means of multiple
LSCUs 24a, 24b. LSCU 24a can regulate power from power supply 22a to control

15  powered features 32a, 32b at one billboard location, and LSCU 24b can regulate power
from power supply 22b to control powered feature 32¢ at a second billboard location.
Both of the LSCUs 24a, 24b can be programmed and further controlled by remote
workstation 34. Two-way communication and feedback between a given LSCU 24a, 24b
and remote workstation 34 is provided by any convenient communications medium 36

20  including but not limited to the Internet, wireless (radio or cellular), satellite, public
switched telephone network (PSTN), power line based communications, or any
combination of the foregoing, including some form of direct wiring. Remote workstation
34 can distinguish between different LSCUs and issue control signals and commands to
targeted LSCUs using unique identification numbers assigned to each LSCU, or other

25  identifying numbers that may be usable with communications medium 36 such as a
media access control (MAC) number. Communications between the LSCUSs and the

remote workstation may be protected using encryption, or other security features.
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Lernms, media which can be relayed to the appropriate LSCUs via communications medium 36.
The database information can be input by the billboard operator and can be updated from
15 time to time. The charting or contract database may alternatively be located at another
workstation (not shown) and can be retrieved by remote workstation 34 across a
computer network such as the Internet. The contract database may further be distributed

across multiple storage locations.

Remote workstation 34 can include a charting application or one or more

20  billboard management software applications which establishes one or more approval
conditions for a powered feature of each managed signage, that is, features which require
a power supply and in particular electricity. The approval conditions can relate to
contract terms contained in the contract database and othér circumstances, specifically
monetary. For example, the billboard management software application may base the

25 approval condition on a combination of a booking status, a booking start date, a booking
finish date, and a panel posted date. First, the booking status must be valid. Valid
booking status codes can include: Guarantee Sold; Preemptable With Notice Sold;
Preemptable Without Notice Sold; Non Guarantee Sold; Guarantee Hold; Preemptable
With Notice Hold; Preemptable Without Notice Hold; and Non Guarantee Hold. If the
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be continuous or periodic (e.g., daily, weekly, or monthly). The monitoring period can

further coincide with a billing schedule or cycle of the billboard operator. Compliance
may be verified by examination of the relational database which includes flags or

20  indicators for each required approval condition. For example, a “contract
current/expired” flag can be automatically set on or off based on the current date detected
by remote workstation 34, and contract start and end dates in the contract database
specific to the signage, a “billing” flag can be automatically set on or off based on a
comparison of the current billing code in the database for that signage to a predefined set

25  of valid billing codes, and a “good standing” flag can be set on as a default value and
then switched off if a payment due date passes without payment confirmation. Payment
confirmation can be received electronically through an appropriate application program
interface (API) of the billboard management software which receives payment

instructions or other confirmation from a payment agent 37, e.g., a banking institution.
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the LSCU instructing it to re-enable the powered feature.

Any time remote workstation issues the control signals to disable or enable a
given billboard, it can concurrently generate one or more reports. For example, it can
generate and locally store a repoft for the billboard operator indicating what action was -

15  taken and why (which approval condition was not in compliance). A separate report may
be sent to the appropriate customer 38a, 38b explaining the reason for suspending the
signage operation, and perhaps reminding the customer of any overdue invoice or

providing a more serious warning.

While some features of the invention have been described as residing in LSCU 24
20  and some features of the invention have been described as residing in remote workstation
34, these specific descriptions should not be construed in a limiting sense as the features
can be implemented at different locations according to alternative embodiments of the
invention. For example, various information contained in the relational database which is
preferably stored with remote workstation 34 may instead be downloaded to and stored in
25  the respective LSCUs, which can in some embodiments themselves be stand-alone
workstations similar to remote workstation 34. Conversely, much of the logic and data

which has been described as being located in the LSCUs could instead be located at the
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caches.

15 MC/HB 46 also has an interface to peripheral component interconnect (PCI)
Express links 50a, 50b, 50c. Each PCI Express (PCle) link 50a, 50b is connected to a
respective PCle adaptor 52a, 52b, and each PCle adaptor 52a, 52b is connected to a
respective input/output (I/0O) device 54a, 54b. MC/HB 46 may additionally have an
interface to an I/0 bus 56 which is connected to a switch (I/O fabric) 58. Switch 58

20  provides a fan-out for the I/O bus to a plurality of PCI links 50d, 50e, 50f. These PCI
links are connected to more PCle adaptors 52¢, 52d, 52e which in turn support more /O
devices 54c, 54d, 54e. The I/O devices may include, without limitation, a keyboard, a
graphical pointing device (mouse), a microphone, a display device, speakers, a permanent
storage device (hard disk drive) or an array of such storage devices, an optical disk drive,

25 and a network card. Each PCle adaptor provides an interface between the PCI link and
the respective 1/O device. MC/HB 46 provides a low latency path through which
processors 42a, 42b may access PCI devices mapped anywhere within bus memory or I/O
address spaces. MC/HB 46 further provides a high bandwidth path to allow the PCI
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whi ch are not depicted, such as on-board (L1) and second-|evel (L2) or
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different endpojnts and _this data traffic does not need to be forwarded to
M/ HB  status and diagnostic information.

In alternative embodiments computer system 40 may include modifications of
these hardware components or their interconnections, or additional components, so the
15  depicted example should not be construed as implying any architectural limitations with

respect to the present invention.

When computer system 40 is initially powered up, service processor 62 uses

JTAG interface 64 to interrogate the system (host) processors 42a, 42b and MC/HB 46.
After completing the interrogation, service processor 62 acquires an inventory and

20  topology for computer system 40. Service processor 62 then executes various tests such
as built-in-self-tests (BISTs), basic assurance tests (BATs), and memory tests on the
components of computer system 40. Any error information for failures detected during
the testing is reported by service processor 62 to operator panel 72. If a valid
configuration of system resources is still possible after taking out any components found

25 1o be faulty during the testing then. computer system 40 is allowed to proceed.
Executable code is loaded into memory 48 and service processor 62 releases host

processors 42a, 42b for execution of the program code, €.g., an operating system (OS)
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Execut a ode IS Into nmenory 48 and service processor 62 rel eases
host processors 42a, 42b for execution of the programcode, e.g., an
oper ati ng syWhite h©dljustratiBe implementation provides program instructions embodying

the present invention on a disk drive of computer system 40, those skilled in the art will
appreciate that the invention can be embodied in a program product utilizing other
computer-readable storage media. The program instructions may be written in the C++
15  programming language for a Windows® environment or in other programming languages

suitable for other operating system platforms. Computer system 40 carries out program
instructions for a novel billboard traffic control and billing system that links billboard
scheduling and billing systems. Accordingly, a program embodying the invention may
include conventional aspects of various scheduling and billing tools, and these details

20  will become apparent to those skilled in the art upon reference to this disclosure.

The present invention may be further understood with reference to the chart of
Figure 4 which illustrates the logical flow for a billboard management process in
accordance with one implementation of the present invention. The process begins by
setting up the signage (80), i.e., installing powered features or programming electronic
25  displays which are connected to the local signage control unit. The approval conditions
for the signage are established at the remote workstation located in an office of the
billboard operator (82). The remote workstation monitors the approval condition while

the local signage control unit monitors power usage by the signage features (84), and
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billing tools, and these details 20 wi |l becone apparent to those skilled
in the &lectropisaepast GHdroaciudingthe pracssst osur e. The present invention
may be further understood with reference to the chart of Figure 4 which

Il ygtrates I

nccaldance witR ona T ap Craar e &R oo e R A Do AR D e
begi ns H¢0m¢hmgybpprdmdailgnagnp1(t&®ystemlﬁ)forropsnaahgarbgllhnmmr ed featur es or

progrannrn el ectr c 25 ich are connected to t | ocal signage
D oner o e oA BB SR e e r e tafion boPa prsehioq. ot

t he remb@niBh. k@tﬁtvooris HRPI }r@djohﬂvﬁl}o%fﬂlﬁﬁeﬂf:e tdfr@TbLtbbﬁﬁbi pPRefat or (82).
The renpte workstation nonitors the approval condition wh

etc.) of computer system 40, i.e., an I/O device 54, and includes menu 1tems 102 the

15  current date 104, and spreadsheet 106. The columns of spreadsheet 106 include property
column 108, panel number column 109, type column 110, contract start date column 112,
contract end date column 114, balance column 116, due date column 118, compliance
column 120. Each row in the spreadsheet refers to a specific property which is being
managed and monitored. Property column 108 displays an address or other descriptive

20 information for each individual property listed in spreadsheet 106, and panel number
column 109 provides a unique identification number for each property. Type column 110
specifies the type of signage media. Any balances due and the due dates are shown in
columns 116, 118. Compliance column 120 gives an indication of whether the signage

should be powered and, if not, a reason for non-compliance.

25 Although the invention has been described with reference to specific
embodiments, this description is not meant to be construed in a limiting sense. Various
modifications of the disclosed embodiments, as well as alternative embodiments of the

invention, will become apparent to persons skilled in the art upon reference to the



the |l ocal signage control unit nonitors power usage by the signage features
(84), and_-16- checks for conpliance with the approval conditions (86).
Whi | e t heVapBHA2 3 conditions are net, the process | oopSCHASRIE B 6ck 86
and repeats the nonitoring, either cgpﬁinuously or periodically. During
this time the approval conditions may change or be updated. If any of the
approval conditions fail, the renote workstation notifies the local 5

si gnage control of nonconpliance (88). The correspondi ng powered feature of
the signage is disabled (90), and the | ocal signage control unit can send a
confirmation signal back to the renpte workstation indicating that the
feature has heen_appropr.iately disabled (92). The renote workstation can
{hen GoHEREPHOR LTSRS L GR ar I bAa 1o Auh RESIGRIET @pgR: (04)
concl udipn@e WhihoRf Gastng A HYESriPoSREYS o Pthe PFREMINPEntiod asWeBnEXARE € of a
graphi cal user interface (GJ) 100 which may be provided by conmputer system
40 for eppanded algiras.bi | | boar d nmanagement software application in accordance
with one inplenentation of the present invention. GJ 100 is displayed on a
vi deo out put device (CRT, LCD, LED, plasma, etc.) of conputer system 40,
i.e., an I/ O device 54, and includes nenu itens 102, the 15 current date
104, and spreadsheet 106. The colums of spreadsheet 106 i ncl ude property
colum 108, panel number colum 109, type columm 110, contract start date
colum 112, contract end date columm 114, bal ance colum 116, due date
colum 118, conpliance colum 120. Each row in the spreadsheet refers to a
specific property which is being managed and nonitored. Property colum 108
di spl ays an address or other descriptive 20 information for each individual
property listed in spreadsheet 106, and panel number colum 109 provides a
uni que identification nunber for each property. Type columm 110 specifies
the type of signage nedia. Any bal ances due and the due dates are shown in
colums 116, 118. Conpliance colum 120 gives an indication of whether the
si gnage should be powered and, if not, a reason for non-conpliance.
25Al t hough the invention has been described with reference to specific
enbodi nents, this description is not nmeant to be construed in a limting
sense. Various nodifications of the disclosed enbodi nents, as well as
alternative enbodi ments of the invention, will beconme apparent to persons
skilled in the art upon reference to the



-.17- description of the invention. It is therefore contenplated that such
nodi fi cati ons can be nade w thout departing fromthe spirit or scope of the
present iWOSAHY4E01ds defined in the appended clains. WRAFUSHIBOMRNED | S:

1. A nethod of managi ng signage, corrpié_si ng: storing data in a database,
the data defining paraneters for one or nore conditions related to
operation of a plurality of signage |ocations; est abl i shing at

| east one approval condition related to at | east one feature of the

5si gnage whi ch requires power based on the stored data; updating the data,;
automatically nonitoring conpliance with the approval condition;
automatically generating a control signal when non-conpliance with the

appr ovallgmkiﬁm&ﬁct ed; and l1O0autonmatically controlling power
associ at e in response to the
1. A method of managing signage, comprising:
storing data in a database, the data defining parameters for one or more conditions
related to operation of a plurality of signage locations;
establishing at least one approval condition related to at least one feature of the
S signage which requires power based on the stored data;~
updating the data;
automatically monitoring compliance with the approval condition;
automatically generating a control signal when non-compliance with the approval
condition is detected; and
10 automatically controlling power associated with the feature in response to the

control signal.
2. The method of Claim 1 wherein said monitoring is performed periodically.

3. The method of Claim 1 wherein the approval condition is payment of an

invoice by a due date.

4. The method of Claim 3, further comprising:
monitoring power usage by the feature; and

including an amount in the invoice based on the power usage.

5. The method of Claim 1 wherein the signage has multiple features requiring

power, and said controlling selectively disables only one of the features.
6. The method of Claim 1 wherein the feature is illumination.

7. The method of Claim 1 wherein the signage is a billboard.



control signal. 2. The nmethod of Claim1l wherein said nonitoring is

performed periodically. 3. The nethod of Claim1l1 wherein the approval
condi ti orwopap@Eat of an invoice by a due date. P& T1/USb@omeiohnd of
Claim 3, further conprising: nonitori power usage by the feature; and

i ncluding an anount in the invoice baséd on the power usage. 5. The

met hod of Caim1l1 wherein the signage has nultiple features requiring
power, and said controlling selectively disables only one of the features.
6. The nmethod of Caim1l wherein the feature is illumnation. 7. The
met hod of Claim1l1 wherein the signage is a billboard. -19- 8. The
nmet hod of Caiml1 wherein the power is controlled by one of disabling or
adjusting electricity to the feature.

8. The method of Claim 1 wherein the power is controlled by one of disabling or

adjusting electricity to the feature.



- 20- 9. A contract managenent and billing systemfor billboard
advertising, conprising: a workstation, |ocated renotely froma billboard
havi ng atwbeastoeee powered feature, which automatical | pycgasesahenra
control signal when non- 5conpliance with at | east one approval condition
for operation of the powered featur e-3% detected; and a local si ghage
control unit, proxinmate to the billboard, which automatically controls
operation of the powered feature in response to the control signal.

10. The contract managenent and billing systemof Caim9 wherein said
wor kst ati on searches a rel ational database having contract terns for a
plurality of signs including the billboard, and establishes the approval
condition based on one or nore of the contract ternms for the bill board.

-11. The conyr Achni¥BA AHRABGheRAld Billih Skt $ PN arFad RiSn ner ein the
I;{gnan 0 % y a due da

approval condition is pay t an 1 nvoi ce te. _ 12. The
cont raccompmaig@nent and billing systemof C aim11l wherein said | ocal

si gnage control wunit nitars us b he. poywered feature, and the

i nvoi ce i ncl ﬁavé’§HS loél%ﬁ{egﬁg@gﬁ\fgﬁof‘k%&%ﬂ%fiﬁiﬁ%‘&gé‘:{\ﬁm one pfg\{e_reﬂ]e “cont r act
management and bi fdatie, wiich@fodatichiy PRriRradies &drftrot SiglaVWh&SEGH-1 On
automatically nonitors conpliance with the approval condition. 14.

The Tontract managemehancgwitibatlpash gnegpnreral sondition feripevationeif thesai d
wor kst ati on nonit BB%Qr%ditgat&eerig %trggtceid_pa%rdi odi cal ly.
a local signage control unit, proximate to the billboard, which automatically

controls operation of the powered feature in response to the control signal.

10. The contract management and billing system of Claim 9 wherein said
workstation searches a relational database having contract terms for a plurality of signs
including the billboard, and establishes the approval condition based on one or more of

the contract terms for the billboard.

‘11. The contract management and billing system of Claim 9 wherein the approval

condition is payment of an invoice by a due date.

12. The contract management and billing system of Claim 11 wherein said local
signage control unit monitors powef usage by the powered feature, and the invoice

includes an amount based on the power usage.

13. The contract management and billing system of Claim 9 wherein said

workstation automatically monitors compliance with the approval condition.

14. The contract management and billing system of Claim 13 wherein said

workstation monitoring is performed periodically.



WO 2011/ 062613PCT/ US2010/ 002977 -21- 15. The contract managenent and
billing systemof Caim9 wherein: the billboard has nmultiple powered

f eat ur es;wendigmea3l ocal signage control unit sel ectivelpgTdiss@bloe®7only one
of the powered features. 16. The contract managenent and billing
system of Claim9 wherein the power et®leature is illumnation. 17.
The contract managenent and billing systemof Caim9 wherein the powered
feature is disabled by switching electricity to the powered feature off.
-22- 18. A conmputer program product conprising: a conputer-readable
storage nedium and programinstructions residing in said nediumfor
storing in a database data defining paraneters for one or nore conditions
related to operation of a plurality of signage |ocations, establishing at

| east one apps.op@ contBetihamidemeh@imbiiR %&stéﬁ%?@l@iﬂ?9m}ﬂﬁ:e of the signage
whi ch requires power based on the stor eg data, updating the data,

aut omat i cal | therfasithaasd hasgmuliipht pewered fiatires;land appr oval condition, and
gg;?g&;: Cglolq%}l??%%f Iﬁgﬁ%tcegﬁg dttmrlp slelescltiggl%ldié’gg 23 on ynor?eoc%hé %g\%gre\én th the
features.

16. The contract management and billing system of Claim 9 wherein the powered

feature is illumination.

17. The contract management and billing system of Claim 9 wherein the powered

feature is disabled by switching electricity to the powered feature off.



19. The conputer program product of C aim 18 wherein the database is a

rel ation havi ng contract terns for a plurali i
i ncl udi ng\k]f)%ghzq%?@goard, and said programinstructions %éirg%lz@g%ﬁ?ﬁ%

approval condition based on one or my£ of the contract terms for the
bi I | board. 20. The conput er progfam product of Caim 18 wherein the
approval condition is paynent of an invoice by a due date.

18. A computer program. product comprising:

a computer-readable storage medium; and

program instructions residing in said medium for storing in a database data
defining parameters for one or more conditions related to operation of a

5 plurality of signage locations, establishing at least one approval condition

related to at least one feature of the signage which requires power based
on the stored data, updating the data, automatically monitoring compliance
with the approval condition, and automatically generating a control signal

when non-compliance with the approval condition is detected.

19. The computer program product of Claim 18 wherein the database is a
relational database having contract terms for a plurality of signs including the billboard,
and said program instructions establish the approval condition based on one or more of

the contract terms for the billboard.

20. The computer program product of Claim 18 wherein the approval condition is

payment of an invoice by a due date.



