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A DISPLAY PANEL
Field of Invention

The present invention relates to mobile information panels. In particular, the present
invention relates to information panels which can be instalied onto vehicles or similar
maoving carriages.

Background of the invention

The advertisement industry is bigger than ever before because ready availability of
means to mass manufaciuring has steepened competition in the markeiplace.
Businesses nowadays have {0 vie for attention of consumers using far-reaching
advertisement channels to ensure profits.

Conventionally, businesses rely mainly on printed material such as posters and
leaflets to carvy advertisements. Locations for putting up particular posters can be
chosen according (o the people who are likely o ke found in those locations and
whether they are the {arget audiance for the advertisements. However, in densely
populated locations, there is often limited wall space for mounting posters. To
overcome this limitation, the sides of taxis, buses and other moving vehicles have
been used and printed on as advertisement space.

it has been proposed to insiall advertisement paneis onio the top of taxis o provide
yet more advertisement space. The fagade of these panels can be plastered with a
poster. A light source is provided within these panels, and the illumination allows
paople o read the poster al night. However, taxis are mobile and travel randomiy
within specific areas. Advertisements selling effectively 1o people in one location may
not achieve the same result with people in ancther location. if g taxi is driven through
a location wherein the relevance of the displayed advertisement is low 1o the people
there, the business would be paying for ineffectual advertisement.

It has also been proposed 1o provide wall-mounted multiple-content panels which
display changing advertisements. These panels show an advertisement in one
moment and ancther advertisement in another moment, in regular intervals.
Unfortunately, these panels are sometimes even less effective than conventional
posters because an adverilisement can be replaced before passing pedestrians
could appreciate the content of the advertisement fully.

Therelore, it is desirgble {o propoese apparatuses or methods which could possibly
improve the efficiency of advertisermnents carried by vehicles and mitigate or reduce
the aforementioned problems.

Summary of the invention

In the first aspect, the invention proposes a display panel comprising a screen, the
display panel configured to display content on the screen; wherein the display panesl
is responsive o the speed in which the display panel is moving to vary the content
displayed on the screen.
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Varying includes varying the content or type of contents shown on the screen, or
varying the period belween two conients shown.

Preferably, the display panel is configured to display a plurality of contents on the
screen in intervals, and the display panel is configured {o respond to the speed to
vary the length of the intervals belween successive displays of the plurality of
contents.

As technology improves and businesses demand more effectiveness in their
advertisement campaigns, there are some pain points in dynamic content advertising
that can be resolved by synchronizing content change with the speed in which the
display panel is being moved. The invention provides the possibility of improving the
effectiveness of muitiple advertisements displayed on the screen of g display panel,
by using speed as a facior {o determine the moment for changing the advertisement
in display. Hence, adveriisement space provided by the display panel is optimised.
The display panel may be configured such that advertisements which may be more
effectively remembered by the audience after prolonged viewing are shown when the
display panel is moving at a lower speed. Conversely, if the display panel is moving
in a higher speed, a simpler and easily remambeared advertisement may be shown
instead.

More preferably, the display panel comprises an integral accelerometer arranged to
monitor the speed of the display panel, such that the accelerometer supplies
information based on the movements of the display panel.

If the display panel is mounied onto a vehicle, the accelerometer in the display panel
is able 1o read the acceleration of the vehicle indirectly. The acceleralion can be
translated into velocity of the vehicle. Having the accelerometer integral with the
display panel makes production, installation and use of the display panel easier, as
there is no need of an independent, separate accelerometer in the vehicls.

Typically, the display screen is configured to be mounted to the top of g vehicle or to
a side of a vehicle. Accordingly, the invention provides the possibility of curating
advertising and digital signage displays based on the speed of a moving vehicle.

Optionally, the display panel further comprises a receiver capable of receiving
information on the speed in which the display panel is moving; wherein the receiver
is configured to receive information on the speed in which the display panel is
moving from a smariphone attached to the vehicle. In this case, there is no need for
an accelerometer o be provided within the display panel, as virtually ali smartphones
comprise an accelerometer that can be connacted o the receiver, whether wired or
wirelessly, and be exploited for the purpose of the invention. If a smariphone is
affixed to the vehicle, such as by being attached onio the vehicle dashboard, the
smariphone will be able to move in tandem with the vehicle and detect the
acceleration of the vehicle, and provide the display panel with information of the
vehicle speed.

Alternatively, display panel is configured 1o be physically connected to a smariphone
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Preferably, the display panel further comprises a wireless transceiver for recelving
contents for display. This provides the possibility of sending advertisements from a
server to the display panel wirelessly, allowing remole updating of advertisements
instead of relying on conient pre-stored in the memory of the display panel.

Optionally, the display panel further comprises a second-screen arranged to face a
direction different from the direction which the screen faces. A two-screen
configuration allows greater reach 1o pedestrians on both banks of aroad. itis
possible that the display on one screen is different from the display on the other
screen, albeit that both screens show contents which are selecied based on the
speed in which the display panel is moving.

Preferably, however, the display panel is a single-screen display panel, and the
display panel is configured such that the screen is facing the side of the road
proximate the slow fane. This feature allows the display panel o display information
to other vehicles only on one side of the vehicle, so that drivers of vehicles in the
faster lanes are not subject to distraction from screen displays. In this way, the
embodiment is able {o maximise pedestrian viewership at the bank of the road, while
improving safety concerns with regards 1o possible distraction of drivers in the fast
fane.

In a second aspect, the invention proposes a vehicle comprising a display panel, the
display panel being responsive io the speed of the vehicle o vary the contert
displayed on the display panel. Typically, the display panel is positioned such that
content shown on the display is visible 1o people outside the vehicle.

This provides that vehicles can be made integral with the display panel. As
mentioned before, the display panel is configured to be capable of displaying a
sequence of contents, the display panel being responsive to the speed of the vehicle
to vary the interval, i.e. display time, of each content in the sequence of contents.

In a third aspect, the invention proposes a method of determining the length of
intervals in a sequence of contents in a display panel comprising the steps of:
providing the display panel, the display panel configured o be capable of displaying
a sequence of contents in intervals, detecting the speed in which the display panel is
moving; shortening the intervals between successive contents in the sequence if the
speed is slower than a pre-determined threshold; and lengthening the intervals
between successive contents in the sequence if the speed is faster than a pre-
determined threshold.

Preferably, the method further comprises a step of displaying no content if the speed
is faster than a second pre-determined threshold.

Preferably, the speed in which the screen is moving is monitored by an
accelerometer or a smartphone moving in tandem with the display panel, or by a
Global Positioning System.

In a further aspect, the invention proposes a display panel comprising a screen, the
display panel configured to display content on the screen; wherein the display panel
is responsive to the speed limit of the location where the display panel is in to vary
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the content displayed on the screen. This provides a possibility that content
displayed in the display panel on the vehicle remains the same despite the display
panet changing speed, for as long as the vehicle is within the same speed-limited
zone.

In yvet a further aspect, the invention proposes a vehicle comprising: a display panei;
wherein the display panel is responsive 1o the speed fimit of the localion where the
display panel is in to vary the content displayed on the screen.

In yet another further aspect, the invention proposes a method of determining length
of intervals in a sequence of contents in a display panel comprising the steps of:
providing the display panel, the display panel configured to be capable of displaying
the sequence of conlents in intervals, detecling the speed limit of the locality in which
the display panel is in; shortening the intervals between successive contents in the
sequence if the speed is limit is lower than a pre-determined threshold; and
lengthening the intervals between successive contents in the sequence if the speed
limit is higher than a pre-determined threshold.

Brief description of the Figures

it will be convenient to further describe the present invention with respect to the
accompanying drawings that illusirate possible arrangements of the invention, in
which like integers refer o like parts. Other arrangements of the invention are
possible, and consequently the particularity of the accompanying drawings is not to
be understood as superseding the generalily of the preceding description of the
invention.

Figure 1 illustrates a first embodiment;

Figure 2 illustrates the reverse side of the embodiment of Figure 1;

Figure 3 shows the embodiment of Figure 1 mounted to the top of a vehicle;

Figure 4 is a schematic diagram of some of the components in the embodiment of
Figure 1;

Figure 5 is a variation of the schematic diagram of Figure 4;

Figure 6 is another variation of the schematic diggram of Figure 4;

Figure 7 is another variation of the schematic diagram of Figure 4;

Figure 8 shows a variation to the embodiment of Figure 1;

Figure 9 shows the embodiment of Figure 8 installed to a vehicle;

Figure 10 shows a variation of the embaodiment of Figure 1 installed to a vehicle;

Figure 11 is a flowchart showing the operation in the embodiment of Figure 1;

Figure 12 is a flowchart showing vet another operation in the embodiment of
Figure 1,

Figure 13 iHlustrates a road sign to which the embodiment of Figure 14 is responsive;

Figure 14 illustrates yel angther embodiment;

Figure 15 is a flowchart showing the operation in the embodiment of Figure 14; and

Figure 16 illustrates yet another embodiment.

Detailed description of specific embodimentis
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Figure 1 is a schematic Hlustration of a display panel 100 according o an
embodiment of the invention. The display panel 100 is configured to be capable of
being installed onto a vehicle.

The display panel 100 comprises a housing 101 having a screen 105. The housing
101 has a narrow and elongale, rectangular base 103. The body of the housing 101
extends from the base 103 upwardly, to provide a rectangular fagade along the side
of the base 103. On the rectangular facade is installed the screen 105, visible from
the direction of arrow A in the drawing, which is capable of displaying digital images.
Typically, the screen 105 is a light-emitling diodes display {(LED) or a liguid-crystal
display (LCD). The housing 101 protects the screen 105 from weathering elements.

Preferably, the side of the housing 101 facing away from the screen 105, as viewed
from direction of arrow B, also has a screen, i.e. a second screen in the housing. The
opposite or reverse view (o that shown in Figure 1 is shown in Figure 2. Such a two-
screen display panel 100 is capable of displaying information on both sides of the
housing 101.

Figure 3 shows the display panel 100 mounted on a vehicle 301. Typicsally, the
display panel 100 is used to display adverlisements. Therefore, the vehicle 301 is
preferably a taxi, since taxis travel continually and randomly throughout their given
locality, possibly increasing the reach of advertisements shown on the display panel
100.

Figure 4 lustrales a schemalic diagram of some of the components in the display
panel 100. Besides the screen 105, the display panel 100 comprises buiit-in
computer or a processer 403 of any suitable type, a power source 407, g connection
socket 405 to receive acceleration information from an accelerometer 601, and
memaory 409,

The processer 403 operales the display panel 100, and may contain a piece of
firmware. The processer 403 is able to extract and process information from the
memory 408 to display the information on the screen 105.

The information which the processer 403 draws from the memory 409 is typically a
plurality of advertisement contents. When the display panel 100 is in operation, the
processer 403 causes the advertisemeni contents to be displayed on the screen 105
one after another, sequentially, with a period of time or an interval between every
two successive adverlisementis. While on display during ils interval, a displayed
advertisement may be read by a pedestrian.

Alternatively, instead of having a built-in processor 403 to process the information,
the screen 105 is linked 1o an external processing device through hard wiring. An
example of an external processing device is a smartphone. As the skilled reader
knows, a smariphone is a handheld personal computer which also funclions as a
portable, wireless telephone. Information which needs to be displayed on the screen
105 or any logic decision relating to screen display is processed by the
computational functions of the smariphone.
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The illusirated power source 407 is possibly just a connection port for electric power
to operate the display panel 100. Electric power may be generated and supplied by
the vehicle 301, such as in the case where the vehicle 301 comprises an engine
which operaies on fossil fuel. Aliernalively, if the vehicle 301 is an electric vehicle,
the electric power is simply supplied by the battery of the vehicle 301.

in a variation of the embodiment, the power source 407 is a baltery which is instalied
iro the housing 101 of the display panel 100. Preferably, the hallery is rechargeable,
in which case the baitery can be removed for charging and then replaced into the
housing 101, Alternatively, the battery is rechargeable wirglessly by induction, and
remaoval of the battery for charging is not required.

The vehicle 301 to which the display panel 100 is mounted is installed with an
accelerometer 601 which measures acceleration 1o determine the velocity of the
vehicle 301. Typically, the accelerometer 601 is instalied in some part of the vehicle
301 which is inconspicuous, such as the bonnet, the boot or the dashboard. The
preferred type of accelerometer 601 is a three-axis accelerometer, although a two-
axis or a monc-axial accelerometer may be used as long as the speed of the vehicle
301 travelling forward can be monitored. The acceleromster 801 could be based on
capacitive, piezoresistive, magnetoresistive or piezoelectric effect, or operate based
on the Hall effect.

The connection socket 405 {o the accelerometer 601 can be connected with a cable
from the accelerometer 601, so that the display panel 100 is able {o receive
acceleration information of the vehicle 301.

In order for an advertisement 1o be effective, there must be sufficient time for a
person looking the advertisement to comprehend or take in the advertisement
message. Therefore, there must be a suitably inferval long between each change of
advertisement content. However, the interval is variable in the embodiment. The
acceleration information received from the accelerometer 601 is used by the
processer 403 {o determine how often or how quickly to change the advertisement
on the screen 105, thereby varying the length of the intervals between changes of
advertisement contents.

Generally, the eyes of a person are able to follow the display of a slow moving
display panel 100 more easily than to follow that shown on a fast moving display
panel 100. Therefore, if the vehicle 301 is moving slowly, or if the vehicle is parked
and stationary, there is greater likelihood that a person near the display panel 100 is
able to be informed of the message of the advertisement guickly. Accordingly, the
processer 403 shortens the intervals between the sequence of advertisements,
causing the advertisements to change more quickly.

if the vehicle 301 is moving fast, however, there is little point in changing the
advertisement quickly. Firstly, any person reading an advertisement is less likely fo
sae the next advertisement, as the vehicle 301 may have moved away before the
next adveriisement is displayed. This reduces the effectivenass of the
advertisements. Furthermore, it is difficult for any person 1o read an advertisement
on a moving panel. Therefore, if the vehicle 301 is moving quickly, the processer 403
lengthens the interval between different advertisements on the screen 105, causing
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the advertisements to change more slowly, to improve the reception of the
advertisements.

A preferred speed threshold is not specified here, nor a speciiic period of time for the
interval in response to a speed threshold, because these depend on the complexity
of the advertisement or the length of time for playing an advertisement (if the
advertisement comprises a video clip). The type of advertisements, the oplimum
speed thresholds, and advertisement change intervals may be decided by the
operators managing and using the embodiments in actual situations.

The embodiment provides an additional advantage. A slower change of
advertisements is less likely to become a source of distraction to vehicles which are
in the neighbouring lanes of the road. This is an advantage particularly important on
the highways or expressways, where less distraction 1o the neighbouring drivers is
desirable. In other words, the present embodiment is able {0 make and detect that
the vehicle 301 is travelling on the highway by observing the speed of vehicle 301,
and then reducing the rate of change of advertisements.

Optionally, if the vehicle 301 is moving faster than an even higher speed threshold,
i.e. a second threshold, the display pane! 100 switches oft the screen and does not
show any content al all. Besideas reducing distraction to neighbouring drivers,
switching off the display conserves energy when it is ineflective to display
advertisements, either becaguse the vehicle is passing by the pedestrian oo quickly
or the vehicle is on a highway with few pedestrians

Figure 5 Hlustrales a schemalic diagram of the components in the display panel 100
which comprise a variation of the embodiment of Figure 4, wherein a wireless
transceiver 501 is in the place of the connection socket 405. In this case, the
communication of acceleration information from the accelerometer 601 to the display
panel 100 is wireless.

Figure 6 illustrates a schemalic diagram of the components in the display panel 100
of another embodiment. In this embodiment, there is no connection socket 405.
Instead, an accelerometer 601 is buil into or installed into the display panel 100.
Advantageously, in this embodiment, the display panel 100 does not require an
axternal accelerometer to be installed into the vehicle 301. The display panel 100
can simply be bought as a whole from the supplier as an integrated device and
mounted onto the vehicle 301, and movements of the vehicle 301 can be sensed by
the accelerometer 601 in the display panel 100.

Figure 7 illustrates a schematic diagram of the components in the display panel 100
of yet another embodiment. A wireless transceiver 701 is provided in the display
panet 100 (not the same as the wireless transceiver 501 to the accelerometer).
Advertisements are not stored in the memory 408 in the display panel 100. instead,
advertisements are fransmitted to the display panel 100 wirelessly by a remote
server to be displayed on the screen 105 immediately. i the vehicle 301 is moving
slowly, the procaesser 403 requesis the server for new advertisements more quickly.
if the vehicle 301 is moving quickly, the processer 403 requests the server for a new
advertisement more slowly.
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Figure 10 shows another a variation of the embodiment of Figure 1, wherein the
accelerometer 601 attached io the vehicle 301 is replaced by g smariphone 1001,
and the smariphone 1001 comprises an accelerometer 601 for detecting movements
of the smartphone 1001, Therefore, by affixing the smartphone 1001 to the vehicle
301, the smariphone 1001 is able to detect the speed of the vehicle 301, and supply
acceleration information to the display panel 100. Alternatively, instead of an
accelerometer 601, the smartphone 1001 may also detect speed by other competing
technologies, such as using Global Positioning System (GPS) o monitor movemeanis
of the smartphone 1001 and speed of the movements. In an embodiment, a suitable
smariphone 1001 app (software application) is provided in the smartphone 1001 for
communicating with the display panel 100, to control the processer 403 in the display
panel 100 and/or uploading advertisement information from a memaory in the
smariphone 1001 inio the memory 408 in the display panel 100.

The smartphone 1001 can also be used to download new advertisement content
from a remote server, so that that smartphone 1001 can in tum upload the new
advertisement content into the memory 409 for immediate display. Communication
between the smartphone and the display panel can be via a cable or it can be
wireless, such as by Bluelooth™,

Figure 11 is a flowchar! of one possibility of the decision making process of the
processer 403.

In step 1101, a vehicle 301 is first installed with one of the embodiments of the
invention. In step 1103, the accelerometer 601 (be it an integral part of the display
panel 100, connected by cable, wireless or otherwise) which is somehow affixed to
the vehicle 301 delects acceleration of the vehicle 301,

In step 1105, the processer 403 obtains the acceleration information and determines,
at step 1107, the speed at which the vehicle 301 is moving. H the speed is lower than
a predetermined threshold, then, af step 1108, a shorter interval is applied between
every change of advertisemeant content, and the accelerometer 601 continues to
monitor acceleration again, at step 1103. lf not, at step 1111, alonger interval is
applied between every change of advertisement content.

in step 1113, the processer 403 checks if the speed is also higher than a second
threshold. If not, the routine then returns 1o the accelerometer 601 o continue
monitoring the acceleration of the vehicle 301, al step 1103. f so, the processer 403
shuts down the screen on the display panel 100, af step 1115.

The routine then returns 1o the accelerometer 601 o continue monitoring the
acceleration of the vehicle 301, at step 1103.

In some embodimeants, step 1113 and step 1115 are not implemented, as
advertisements are displayed at all times.

In a variation of the embodiment of Figure 11, as illustrated in the flowchart of Figure
12, the speed of the vehicle does not affect the interval between the advertisements.
instead, the speed of the vehicle delermines which advertisement or which type of
advertisement to show, i.e. the speed is a factor in content selection. For example,
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after the steps of installing the vehicle with the display panel 100, at step 1101, and
monitoring the speed of the vehicle, at step 1103 and step 1105, the processor
checks from the information provided by the accelerometer at step 1201 whether the
vehicle is traveliing al a relalively slow speed, below 3 first speed threshold. H so, the
processer then causes a pre-determined advertisement (o be displayed, at step 1203.
The specific advertisement is indicated as #1 in the flowchart.

if the speed of the vehicle is not lower than the first speed threshold, the processor
then checks from the information provided by the accelerometer 601 whether the
vehicle 301 is travelling al a speed above the first threshold and below the second
speed threshold, at step 1205. H s0, the processer 403 then causes another pre-
determined advertisement to be displayed, at step 1207. The specific advertisement
is indicated as #2 in the flowchart.

However, if the speed of the vehicle is not lower than the second speed threshold,
the processer then causes yet anothar pre-determined advertisement to be
displayed, at step 1211. The specific advertisement is indicated as #3 in the
flowchart.

An example of the first speed threshold is 20km/h. That means, if the vehicle is
travelling at 0-20kmy/h, a certain advertisement which may benefit from more
prolonged viewer concentration may be shown. i could be an advertisermnent with a
lot of detalls, such as advertisement of an insurance company, i.e. advertisement #1.

if the second threshold is 80km/h and it the vehicle is travelling at between 21-
80km/h, an advertisement which relies more on imagery and therefore easier for
viewer 1o absorb may be shown. This could be a food and beverage adverlisement,
such as a beer adverlisement, i.e. advertisement #2.

On the other hand, if the vehicle is travelling at 81km/h or above, an advertisement
which can be read very quickly including national emergency information may be
shown, Le. advertisement #3.

Figure 8 shows a variation to the embodiment of Figure 1 and Figure 2. The reverse
side of the display panel 100, from the point of view of arrow B, corresponding (o the
same side as shown in Figure 2. However, there is no screen 105. The embodiment
of Figure 8 is a single screen display panel 100. When the display panel 100 of
Figure & is mounted on a vehicle 301, the side of the display panel 100 having a
screen 105 is positioned to face the bank of the road proximate the slow fane. Hence,
there is no screen for providing a display to drivers in the neighbouring fast lane.
This embodiment is safer to remain in use when the vehicle 301 is travelling on the
highway, as the drivers of vehicles in the faster lanes are not exposed to distraction
of changing advertisements. Furthermore, the usage of energy is less than that of
the embodiment of Figure 1, since there is one screen less. In addition, this
embodiment is suitable for installation on the side of a large vehicle, such as a bus.

Figure 9 shows how the embodiment of Figure 8 may be deployed on the side of a
vehicle 301. Although a car is illustrated, the vehicle 307 may be a bus or coach, or
even a lrain carriage, having a side large enough for a one-screen display panel 100
to be installed onio.
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Therefore, the described embodiments include a display panel 100 comprising a
screen 105 instalied onto the housing, the display panel 100 is contigured 1o display
content on the screen 105; wherein the display panel 100 is responsive to the speed
in which the display panel 100 is moving to vary the content displayed on the screen
105.

The described embodiments also include a vehicle 3071 comprising: a display panel
100, the display panel 100 being responsive io the speed of the vehicle 301 to vary
the content displayed on the display pansel 100

Furthermore, the embodiments include a method of determining the length of
intervals in a sequence of contents in a display panel 100 comprising the steps of:
providing the display panel 100, the display panel 100 configured to be capable of
displaying a sequence of contents in intervals, detecting the speed in which the
display panel 100 is moving; shortening the intervals between successive contents in
the sequence if the speed is slower than g pre-determined threshold; and
lengthening the intervals between successive contents in the sequence if the speed
is faster than a pre-dstermined threshold.

Figure 14 shows a further embodiment, in which the display panel 100 mounted on
the vehicle is responsive to the speed limit of the road instead of the actual speed in
which the vehicle 301 is travelling in.

Speed limit can be detected using image recognition of road signs. An example of a
road sign showing a speed limit is given in Figure 13. The unit used for measuring
speed is uniform in any given jurisdiction, and it is normally kilometres for countries
like Hong Kong and miles for countries like the United Kingdom. Alternatively, the
speed limit of a particular stretch of road can be identified by Global Positioning
System (GPS). The GPS puositioning of a vehicle in small jurisdictions like Hong
Kong, Singapore and most of the high-dense cities is highly accurate. Speed limit
can be determined using GPS as most major map applications have licensed daia
from third-party companies, allowing users 1o determine speed limit on specific roads.

Accordingly, the processor in the display panel 100 varies the rate of change of
display content based on the speed limit of the locality where the vehicle is. In
certain pre-determined locations where the speed limit is very high, the display panel
100 switches the screen 105 off.

Figure 15 is a flowchart Hlustrating how speed limit of an area can be used to
determine the rate of change of the advertisements shown on the display panel 100.
At first, the vehicle 301 has to be installed with a display panel 100, at step 1501.
Subsequently, the location of the vehicle 301 is monitored by GPS, at step 1503,
The GPS location of the vehicle 301 can be maiched fo databases to obtain the
speed limit of the location.

The display panel 100 itself can be installed with a GPS system {o detect the location
of the display panet 100. Alternatively, a smartphone 1001, which is connected o the
display panel 100 allows GPS detection of the display panel 100. Smariphones, as
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the skilled reader understands, already comprise GPS functions for locating the
smartphones, and may be used for this embodiment.

if it is detecied that the speed limit of the location is below a certain threshold, which
means the vehicle 301 is travelling relatively slowly, then, af step 1509, a shorter
interval is applied between every change of advertisermnent content. If not, and the
speed limit of the location is above a cerlain threshold, a longer interval is applied
between every change of advertisement content, at step 1511.

in step 1513, the processer 403 checks if the speed is also higher than a second
threshold. If so, the processear 403 shuts down the screen on the display panel 100,
at step 1515. I not, the flow returns to monitoring the GPS location of the display
monitor 100, at step 1503.

Figure 16 shows yet another embodiment, which is a siationary display panel 1600
fixed to a location beside a road. The target audience for advertisement shown in
this embodiment includes both pedestrians and drivers. The fixture can be {o a wall,
a pillar or on the body of a bridge (not illustrated). The average speed of the moving
vehicles can be detected by a sensor in the screen. The sensor can be a radar
speed gun, or composed of a camera and image processing software {o identity the
speed of moving vehicles. Vehicle speed sensing technology is well known and does
not require introduction here. The contents on the display panel 1400 change ina
frequency which is inversely proportional o the average speed of the traffic in the
particular road. The average speed of traffic can be easily oblained from the relevant
public traffic department, and most countries are able to provide this information in
real time. In a traffic congestion, the stalionary display panel 1400 shows g faster
change of adverlisement as the drivers are unlikely 1o be completely focused (o the
vehicle in front which is moving at a very slow speed. When the vehicles are moving
quickly, the display panet 1400 shows 3 slower change of adverlisement so that
drivers are uniikely to be distracted by the Hlicker of conient changs.

Accordingly, the embodiments also include a display panel comprising a screen, the
display panel configured to display content on the screen; wherein the display panel
is responsive o the speed limit of the localion where the display panel is in to vary
the content displayed on the screen.

By ‘vehicle’, the skilled reader shall understand that cars, trucks, buses, coaches,
trains, lorries and any other form of automaobile running on land which is capable of
bearing messages such as and including advertisemnent are within contemplation, as
well as manually pulled vehicles such as caris, burrows and carriages.

Although ‘interval’ has been used io describe the time between different
advertisements, and that there is a constant interval between all the advertisements
shown on the panel, it is also possible that there is a different interval between
different advertisements, in which case, lengthening or shortening the intervals
betwaen the advertisemenis is a matter of percentage of the intervals. For exampile,
a beer advertisement may be shown for 5 seconds (the interval) before the next
advertisement for a piece of property may be shown for 15 seconds {ancther
interval), and the next advertisement may be for perfume 1o be shown for 10
seconds. A reduction in speed will case the intervals to be shorten by 20%, and the
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beer advertisement may be shown for 4 seconds (the interval) before the next
advertisement for g piece of property may be shown for 12 seconds {another
interval), and the next advertisement may be for perfume to be shown for 8 seconds.
Alternatively, if the vehicle has sped up instead or slow down, the increase in speed
will case the intervals to be lengthened by 20%, and the beer advertisement may be
shown for 6 seconds {the interval) before the next advertisement for a piece of
property may be shown for 18 seconds (ancther interval), and the next
advertisement may be for perfume to be shown for 12 seconds.

Where ‘speed’ or ‘acceleration’ has been mentioned, the skilled reader knows that
these two can be converied into the other mathematically, and are able 1o replace
one the other in a practical situation.

While there has been describad in the foregoing description preferrad embodiments
of the present invention, it will be understood by those skilled in the technology
concernad that many varigtions or modifications in details of design, construction or
operation may be made without depaiting from the scope of the present invention as
claimed.

For example, if the vehicle 301 is moving above a certain speed or above the speed
limit, the display panel 100 shows an alert that may be observed by the public,
including the traffic police, such as a display of solid red colour. This can help in
emergency cases, such as when the driver is delivering a passenger to the hospital.

Although an accelerometer 801 has been described, the skilled reader understands
that other devices or technology for determining the speed in which the screen 1051is
maoving is within the conlemplation of the invention. For example, although the
Global Positioning System is too imprecise for monitoring the spead of a vehicle 301,
it is nevertheless possible to be used in some of the embodiments for estimating the
speed of the vehicle 301 and hence causing the display panst 100 to change display
content in suitable intervals.
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Claims

1.

A display panel comprising

a screen, the display panel configured to display content on the screen;
wherein

the display panel is responsive to the speed in which the display panel
is moving to vary the content displayed on the screen.

A display panel, as claimed in claim 1, wherein

the display panel is configured o display a plurality of contents on the
screen in intervals; and

the display panel is configured to respond [o the speed 1o vary the
length of the intervals between successive displays of the plurality of contents.

A display panel as claim in claim 1 or claim 2, further comprising
an integral accelerometer.

A display panel as claim in claim 1 or claim 2, wherein
the display panel is contigured 1o receive from a smartphone
information on the speed in which the display panel is moving.

A display panel as claim in claim 4, wherein
display panel is configured 1o be physically connected to a smartphone.

A display panel as claim in any one of claim 1 to claim 5, wherein
the display panel further comprises a wireless transceiver for receiving
display content.

A display panel as claim in any one of claim 1 to claim 6, wherein
the display panel further comprises a second-screen arranged to face a
direction different from the direction which the screen faces.

A display panel as claim in any one of claim 1 to claim 7, wherein the screen
is configured to be mounted o the top of a vehicle or to the side of a vehicle.

A vehicle comprising:

a display panel,

the display panel being responsive to the speed of the vehicle to vary
the content displayed on the display panel.

10. A vehicle as claimed in claim 9, wherein:

the display panel iz configured 1o be capable of displaying a sequence
of contents,

the display panel being responsive to the speed of the vehicle to vary
the intervals between successive contents in the sequence.

11. & vehicle as claimed in claim 9 or claim 10, wherein

the vehicle further comprises an accelerometer arranged (o monitor the
speed of the display panel, such that
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the accelerometer supplies informalion based on the movements of the
vehicle to the display panel.

12. A vehicle as claim in claim 9 or claim 10, wherein
the display panel comprises a receiver is configurad 1o recsive
information on the speed in which the display panel is moving from a
smariphone attached to the vehicle.

13. A vehicle as claim in anyone of claim 9 to claim 12, wherein
the display panel further comprises a wirgless transceiver for receiving
display content.

14. A vehicle as claim in any one of claim 9 to claim 13, wherein
the display panel further comprises a second-screen arranged to face a
direction different from the direction which the screen faces.

15. A vehicle as claim in any one of claim 9 to claim 13, wherein
the display panel is a single-screen display panel, the screen
positioned to face the side of the slower lane in a road.

16. A vehicle as claim in any one of claim 2 to claim 15, wherein the display
screen is mounted 1o the top of a vehicle or to the side of a vehicle.

17. A method of determining the length of intervals in a sequence of contenis in a

display panel comprising the steps of:

providing the display panel, the display panel configured to be capable
of displaying a sequence of contents in intervals,

detecling the speed in which the display panel is moving;

shoriening the intervals beiween successive contents in the sequence
if the speed is slower than a pre-determined threshold; and

lengthening the intervals between successive contents in the sequence
if the speed is faster than a pre-determined threshold.

18. A method of determining the display intervals between a sequence of
contents in a display panel as claimed in claim 17, wherain
the display panel is affixed to a vehicle to be visible to a person outside
the vehicle.

19. A method of determining the length of intervals in a sequence of contents in a
display panel as claimed in claim 18, wherein
display panel is affixed to the top of a vehicle or the side of a vehicle.

20. A method of determining the display intervals between a sequence of content
inn a display panel, as claimed in claim 18, further comprising the step of:
displaying no conient if the speed is faster than a second pre-
determined threshold.

21. A method of determining the display intervals between a sequence of content
in a display panel, as claimed in any one of claim 17 to claim 20, wherein
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the speed in which the screen is moving is monitored by an
accelerometer or a smartphone moving in tandem with the display panel, or
by a Global Positioning System.

22. A display pansl comprising
a screen, the display panel configured (o display conient on the screen;
wherein
the display panel is responsive 1o the speed limit of the location where
the display panel is in to vary the content displayed on the screen.

23. A vehicle comprising:
a display panel; wherein
the display panel is responsive 1o the speed limit of the location where
the display panel is in 1o vary the conient displayed on the screen.

24. A method of determining length of intervals in a sequence of contenis in a

display panel comprising the steps of:

providing the display panel, the display panel configured to be capable
of displaying the sequence of contents in intervals,

detecting the speed limit of the locality in which the display panel is in;

shortening the intervals beilween successive contents in the sequence
if the speed is limit is lower than a pre-determined threshold; and

lengthening the intervals belween successive contents in the seguence
if the speed limit is higher than a pre-determined threshold.



