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@ Programmable electronic vehicular display system.

@ A programmable electronic vehicular display system hav-
ing a central display processing unit for selectively program-
ming and radio-transmitting information to remote vehicular
display apparatus which display this information in the form
of messages, advertisements, news, pictures or the like to the
public in proximity to the vehicle. Each remote vehicular dis-
play apparatus can be automatically and individually prog-
rammed by the control display processor without driver inter-
vention and can also be locally programmed by the driver of
the vehicle to display such information as the vehicle destina-
tion. The remote display apparatus includes a matrix display
panel mounted on the roof of the vehicle and having a plural-
ity of display elements selected from one of light emitting
diodes, gas discharge display elements or liquid crystal dis-
play elements. Thus, many different types of information can
be displayed quickly and can be perceived readily by persons
in proximity to the vehicle.

FIG 1

CENTRAL DISPLAY
PROCESSING
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PROGRAMMABLE ELECTRONIC VEHICULAR DISPLAY SYSTEM

BACKGROUND OF THE INVENTION

The present invention is directed to an electronic display
system for vehicles, especially commercial vehicles such as tazi
cabs. 1In particular, the preszent invention zzslates to a system
having a central display processor for selectively programming
and radio transmitting information to remote wvehicular display
apparatus which display this information in the form of messages,
advertisements, news, pictures or the like to the public in
proximity to the vehicle.

The system enables each vehicle of a fleet of vehicles %o be
utilized as a communication media for instantaneously informing
the public of the latest news or for displaying advertisemsents to
the public relating to thé locale of each vehicle. Since each
remote display apparatus can be automatically and individually
programmed by the central display processor without drive;
intervention, it can be reprogrammed as ths vehicle travels to

display informaticn pertinent teo the new location of the
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The principle disadvantage of qonventiona].veh*cln display
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Vsystems is the inability to electronlcélly, selectlvely and
quickly dlsplay many different types of information on one or
more vahicles for viewing by the public in proximity to those

vehicles,

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide a programmable eléctronic display system for selectively
displaying information on respective groups of remote vehicular
display apparatus.

A further object of the present invention is to provide a
programmable electronic display system capable of displaying ﬁany
different types of information, such as messages, advertisements
and gréphics, on respective groups of remote vehicular display
apparatus.

Another object of thé present invention is to provide a
programmable electrénic display system capable of selectively
displaying different information on respective groups of remote

vehicular display apparatus, under the automatic control and

direction of a central display processing unit.

Still another object of the present invention is to provide
a prqgrammable electronic display system having the aforesaid
features and which is further capable of selectively displaying
information on a remote vehicular display apparatus in accordance
with manual inputs to the remote display apparatus. .

Yet a further object of the present invention is to provide
a programmable electronic display system having the aforesaid
features and which is suitable for commercial display of many
different types of information easily visible to the public in

rvoximity to the vehicle.
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Additional objects and advantades' of the inyention will. be
set forth in part in the description which follows, and in part
will be obvious from the description, or may be learned by the
practice of the invention. The objects and advantages of the
invention may be realized and obtained by means of the
instrumentalities and combinations particularly pointed out in
the appended claims.

To achieve the foregoing objects and in accordance with the
purpose of the invention, the programmable electronic vehicular
display system of the present invention comprises: (1) a
plurality of remote vehicular display apparatus, each including
(a) receiving means for receiving information to be displayed,
and for providing first signals indicaﬁive of the received
information, (b) local pfocessing means, operatively'connected to
the receiving means and operatively connected to receive manual
inputs,; for receiving the.first signals, for receiving the manual
inputs, and for providingfdisplay signals indicative‘of the first
signals and the manual inputs,- and (c) display means, operativelf
connected to the local processing means, for displaying
information rgsponsive to the display signals; and (2) central
display processing means for selecting desired ones'of the remote
display apparatus and radio transmitting to the receiving means
control information, including the inforgation to be displayed.

In a_preferred embodiment of the display system of the
present invention, the display means comprises an elongated
matrix display panel mounted on the'roof of the vehicle for
displaying advertisements, graphics, news, and the like, such

that they can be perceived by persons in proximity to the
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vehicles. The matrix display panel includes-:a matrix of-light
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emitting diodes, a gas discharge disbléy;:a'iiqu}d'Er}sﬁal :

display, or incandescent lights.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and
Constitute a part of. the specification, illustrate an embodiment

of the present invention and, together with the description,

serve to explain the principles of the invention.

Fig. 1 is a block diagram of the overall vehicular display
system Qf_thg present inventiqn, wherein the central display
préqessing uniﬁ transﬁits information to the remote display -
apparatus;

- Fig. 2 is a block diagram of the remote vehicular display

apparatus of the present invention;

Fig. 3 illustrates the general logic flow of the central

.display processing unit; and

Fig. 4 illustrates the general logic f£low of the local

processing unit associated with each remote vehicular display

apparatus.

- DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference will now Se-made in detail to the present
preferred embodiments of the invention, examples of which are
illustrated in the accompanying drawings. In the following
description, similar elements are labeled with like reference
numerals in each of the figures.

Referring to Fig. 1, the overall electronic vehicuiar'
display system includes a plurality of remote vehicular &isplay

¢praratus 20 and a central disnlav procesaina meana 1N far
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vehicular display apparatus 20. Each remote-vehigular gisplay
apparatus 20 can be separately addrés;éd-gy'zhé:cégé;ai'giégiay
processing means 10. Thus, the central display processing means
10 ‘can broadcast information to all of the remote vehicular
display apparatus 20 or transmit individual messages to selected
ones of the remote vehicular display apparatus 20. Sinée, in
a?co:dance with the present invention, the remote vehicular
display apparatus 20 is associated with a vehicle 40, as
illustratéd in Fig. 2, selectively transmitting information to *
respective ones of the remote vehicular display apparatus 20
provides an efficient means for distributing informatibn
pertinent to the varying location of each of the remote vehicular
display apparatus 20. Thus, the remote vehicular display |
apparatus 20 constitute a message distribution system, wherein
each node of the system (i.e., remote vehicular display apparatus
20) isigperationally controlled by the central display proﬁessing
meansAlO without iﬁterveniion by the driver of the vehicle. The
system also provides for the remote vehicular aisplay»apparatus
20 to be locally programméd by the vehicular driver.

Fig. 2 illustrates an arrangement for the remote vehicular
display apparatus 20. As shown, the remote vehicular display
apparatus 20 is associated with vehicle 40, such as a taxicab.
The remote vehicular display aéparatus 20 includes receiver means
25 for receiving information to be displayed from the central
display processing means 10 and for providing first signals
indicative of the received information. A local processing means
30 is operatively connected to the receiving means 25‘and
opeiﬁﬁiY%%¥ connected to receive manual inputs from local manual
input;/..The local processing means 30 receives first signals

from the receiving means 25 and manunal inbuts frem tha vakia~ct--
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signals and the manual inputs. The .remote display appapatus 20

further includes display means 35 ogeratively’ comnected .to the
local processing means 30 for displaying information in
accordance with either the manual inputs'or the information
received from the central display processing means 10 via
receiving means 25.

The receiving means 25 illustratéd in Pig. 2 can comprise a
conventional radio receiver for receiving the information
transmitted by the central display processing means 10. The
information can be radio transmitted by the central processing
means 10 in any conventional manner, such as amplitude
modulation, f£requency modulation, pulse cdde modulation or pulSef
width modulation. Additionally, to provide é degree of security
for the message distribution system, the transmitted information
can be encoded or include a security code to prevent unauthorized
reception and display of éhe transmitted information.

Fig. 4 shows the geﬁéral logic for the local proéessing
means 30. The processing means 30 can comprise a conventional
microprocessor unit. Essentially, the display processing task of
the local processing unit 30 includes the following steps. In
step 1, the local processing unit detects if a message is being
received. On detecting that a message is being received, the
local processing unit then decides, in .step 2, whether the
message originated from the local manual inputs of the vehicular

from local manual input unit 50
driver for from the central™display processing unit 10. If the
nessage is from the central display processing unit, the local
processing unit, in-step 3, receives the information to be
displayed. 1In step 4, the message received from either the local

manual inputs or the central display processing unit is displayed

on the display means 35. Following step 4, the processing of the
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message. The local processing unit 30 can include further

processing to refresh display means 254 thus, -reducing, the® |

hardware requirements for display means 35.

Display means 35, as embodied herein and shown in Fig. 2,
cdﬁpriSés.an elongated matrix display unit mounted on the roof of
the vehicle and includes a matrix of small elements enabling both
messages and graphics to be displayed. The matrig display
elements of display unit 35 preferably comprise light emitting
diodes, elements of a gas discharge display, or elements of a
liquid crystal display. The displayed information can be under
the control of the local processing unit or conventional matrix
display unit drive hardware. The control of the matrix display
unit 35 enables the displayed information to be normally on,
flash or roll across the display matrix. With the foregoing
arrangement of the'matrix_ﬁisplay unit 35 operatively controlled
by the lacal processing méans 30 via receiving means 25,
information of all differgnt types can be selectively and
instantaﬁeously displayed.to persons in proximity to the vehicle
40.

Fig. 3 illustrates the general logic flow for the central
display processing means 10. The remote vehicular display
apparatus processing of the central display processing unit 10
comprises the following steps. In step 1, the remote vehicular
display apparatus processing includes waiting for a message to be
radio transmitted to the remote vehicular‘display apparatus 20.
Upon detecting that a message should be transmitted, the
processing, in step 2, determines whether or not the message
should be transmitted to all of the remote vehicular display
apparatus, or to a selected one or ones of the apparatus. If the

message is to be transmitted to all the remote vehicular display

apparatus, then in step 3. the meccama ic éranemittnd +~ =11 ~F
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the remote vehicular display appatatus, after which}the
processing returns to step 1 to await a new message. If,
howeuer, the message is to be transmitted only to specific remote
vehicular'display apparatus, then in step 4, the central display
processing unit addresses those remote vehicular dlsplay o
apparatus that are to receive the message. Next, the central
display precessing unit, in step 5, ttansmits the message to the
addressed remote vehicular display apparatus. Followiug the
transmzssmon of the message, the processing returns to step l, to
awalt a new message. With the foregoing automatlc and selectlve
message ptoeessing bj the central display proce551ng means 10,
information can be'selectively displayed to particular segments
of the public in variois locations of a city who are'in'proximity
to the remote aisplay apparatus of the vehicles in those city
locations. _

In accordance with»the invention, the central display
processing means 10 couldfbe incorporated as an element or
subsystem into a uehicle communication, tracking &and
identificatiou system, such as for commercial taxicabs. Such a
vehicular communication, tracking and identification system is
disclosed in the commonly-assigned U.S. patent &No. 4,414,661

" £iled July 2, 1981 entitled "Apparatus for
Communicating With A Fleet of Vehicles" and U.S. patent
application Serial No. 384,641 filed June 3,.1982 entitled
"Vehicle Locating System”™, and the system disclosure is

incorporated by reference herein.
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In such a system, the vehicle is capable of identifying
itself to a central based station including the display
processing unit 10, and the receiving means 25 is adapted
to receive information from the central station. The
communication between the vehicle and the central station
is based upon time division multiplexing.

Initially, a vehicle transmits its identification
code“to the central station. The central station reSPdnds*by
transmitting the identification code of the central station -
and a clock synchronizing signal to synchronize communications
between the central station and the vehicle. Thereafter,
the central station transmits information such as text to -
the vehicle.

Furthermore, this system can beﬂadepted to include ,
~an automatic vehicle locating system. To locate vehicles;
traffic detectors including, for example, induction loops,
are positioned in streets throughout the operating area of
- the vehicles empbyed in the programmable electronic vehicular
display system. Each traffic-detection circuit is adapted :
to, transmit a position code to a vehicle. The position code
identifies the position of the detector The receiving
+means 25 of each vehicle is aaapted to receive this p051tion
code and this position code is then transmitted to the
central station. Based on this p051tion code, the central
'station determines the position of the vehicle. One use of
the position code by the central station is to supply ‘the
code to the central display processing unit 10 which can
~automatically update messages displayed on the vehicles
as the vehicles move from region to region. |

It will be appatent to those‘skilied in the art that
modifications and variations could be made to the above
progrﬁmmable electronic vehicular display system in accordance
with the teachings of the invention without departing from the
spirit or scope of the invention. Thns, it is intended that the
present invention cover the modifications and variations of this

invention within the scope to the appended claims and their

equivalents. -9 -
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- CLAIMS

WHAT IS CLAIMED IS:
1. A programmable electronic vehicular display system
comprising: _ |
(a) a piuzality:of remote vehicular display apparatus,
.each including—— = ’ '

(i) receiving means for receiving information to
be displayed, and for pgovidingvfirst signals indicative of said
received information,

~ (ii) local processing means, operatively connected

to said recei?ing means ana operatively connected to receive
manual inputs, for receiving said first signals, for receiving
said manual inputs, and for providing display signals indicative
of said first signals and said manual inputs, and

' - .(iii) display means, operativeiy connected to said
local processing means, for displaying information responsive to
said display signals; and

(b) central display processing means for selecting

desired ones of said remote display apparatus and radio

= 10 =
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transmitting to said receiving means_ control information,,K .

including said information to be disﬁiéygg;-.; ST e
2.'A display system according to claim 1, wherein said
display means displays said information such that the inférmation.

can be perceived by persons in proximity to the vehicle.

3. A display system according to claim 2, wherein said
display means comprises matrix display means having a plurality
of display elements selected from one of light emitting diodes,
gas discharge display elements and liguid cfystal display
elements.

4. A display system according to claim 2, wherein said
matrix display element comprises an elongated matrix display
panel mounted on the roof of the vehicle.

5. A display system according to claim 2, wherein each of
said remote display apparatus has an address, and said control
information further includes address information corresponding to
the addresses of said desired ones of said remote remote display
apparatus, and wherein said receiving means includes.means for
receiving and recognizing the address information corresponding
to the-address associated with said remote display apparatus.

6. A disélay system according to claim 2, wherein said
display means can display different types of information in the
form of advertisements, graphics and news.

7. A display system according to claim 1, wherein each of
said remote display apparatus has an address, and said controlled
information further includes address information corresponding to
the addresses of said desired ones of said remote vehicular
display apparatus, and wherein said receiving means includes
means for receiving and recognizing the address information

corresponding to the address associated with said remote display
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8. A display system according FOEc;§im:;,’hﬁe{gih'$§fé}
control information further includes security code information,
and wherein said receiving means further includes means for
réﬁeigiﬁg and recognizing the sécurity code information, and for
enabling the display of the information to be displayed in
response to recognizing said security code information.

9. A display system accofding to claim 7, wherein said
control information further includes security code information,
and wherein said receiving means further includes means for
receiving and recognizing the security code information, and for
enabling the display of the information to be displayed in
response to recognizing said security code information.

. 10._A display system according to claim 5, wherein at least
part of said control information is encoded, and said receiving
means further includes means to decode said encoded control
information.

11. A display system:according to claim 7, wherein at least
part of said control information is encoded, and said receiving
means further includes means to decode said encoded control
information.

12. A display system according to claim 2, wherein said
control information includes vehicle identification information
and destination information, and said vehicular display system
further comprises-- means for transmitting the location of the
vehicle to the central display processing means; vehicle display
means for displaying said vehicle destination information, and
wherein said receiving means includes means for receiving said

vehicle identification information and destination information,

.peratively connected to said display means.
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