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Description

[0001] This invention relates to a road sign. In partic-
ular, but not exclusively, the invention relates to a road
sign of the type located at the side of a road for alerting
a driver to the presence of a hazard.

[0002] Hazardsignsare commonly provided atthe side
of roads to warn drivers of adverse driving conditions.
Common hazard signs include signs indicating the pres-
ence of ice and fog, for example. At present, such signs
are either permanent printed/painted signs that indicate
a likelihood that the hazard may be encountered (such
as 'Food’ signs, or 'Danger of ice’ signs) or the sign in-
cludes a fixed message that may be turned on or off by
a switch. On motorways, for example, a series of signs
may be provided at intervals along the road, that are
switchable remotely to indicate a potential hazard. Alter-
natively, a programmable display may be provided to
which a message may be sent from a remote control
centre. In this way, a user may alter the message dis-
played on the sign in accordance with changes to driving
conditions.

[0003] The signs currently in use allow a message to
be set by a user, and allow a hazard warning to be
switched on and off by a user, but the signs do not adapt
automatically to changes in conditions. Furthermore, cur-
rent signs do not measure environmental conditions to
determine whether or not a warning should be displayed
to road users.

[0004] According to an aspect of the invention we pro-
vide a road sign system comprising: a sensor assembly
operable to measure an environmental property; and a
signal assembly comprising a display device configured
to display a determined output based on the measured
environmental property.

[0005] Further features of the above aspect of the in-
vention are described in the appended claims.

[0006] Embodiments of the invention will now be de-
scribed, by way of example only, with reference to the
following figures, of which:

Figure 1 is a diagrammatic representation of a road
sign system according to embodiments of the inven-
tion; and
Figure 2 is a diagrammatic representation of a sen-
sor assembly according to embodiments of the in-
vention.

[0007] With reference to Figure 1, a road sign system
10 is shown. The system 10 comprises a sensor assem-
bly 12 operable to measure an environmental property,
and a signal assembly 14, 16 comprising a display device
20 configured to display a determined output based on
the measured environmental property. In embodiments
of the invention, and as shown in the Figures, the envi-
ronmental property being measured by the system is the
depth of water in a ford 42.

[0008] Inother embodiments, the environmental prop-
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erty may be the presence of ice. This may be measured
using condensation sensors, temperature sensors, a
combination thereof, or any other device operable to
measure environmental conditions suitable for formation
of ice. In other embodiments, the environmental property
may be precipitation (i.e. volume of precipitation per unit
area per minute), wind speed, visibility distance, or any
other environmental factor that may affect driving condi-
tions

[0009] The sensorassembly 12 comprises a first com-
munication apparatus which may be housed in an elec-
tronics compartment 34 of the assembly 12. The signal
assembly 14 comprises a second communication appa-
ratus which may be housed in a corresponding electron-
ics compartment 28 of the assembly 14. The first and
second communication apparatuses are configured to
transmit and receive, respectively, an indication of the
measured environmental property. So, in other words,
the sensor assembly 12 measures the property, and then
transmits an indication of the measurement to the signal
assembly 14.

[0010] The first and second communication appara-
tuses may both comprise UHF (ultrahigh frequency)
transmitters and receivers, respectively. Both first and
second communication apparatuses may comprise both
atransmitter and areceiver, for example. The electronics
compartments 28, 34 may include or be connected to
solar power generating apparatus. Forexample, the solar
power generating apparatus may include solar battery
boxes generating charge via connected solar panels 22,
24. In this way, the electronic components of both the
sensor assembly and signal assembly may be self-pow-
ering via the solar power chargers. The solar power gen-
erating apparatus may be connected to the respective
assemblies via current regulators.

[0011] The sensor assembly 12 generally comprises
a pole or post, to which one or more sensor devices are
mounted (or housed within the post/pole), and commu-
nication apparatuses and power-supply and/or power-
generating apparatus is mounted. The electronic com-
ponents may be housed in an electronics compartment
34. In embodiments, the electronics compartment 34 is
held ata height of between 2m and 5m above the ground,
and preferably around 2.5m off the ground.

[0012] As shown in Figure 1, the sensor assembly 12
and signal assembly 14 may be situated remote from one
another. In the case of a water depth sensing system for
a ford, the sensor assembly 12 is positioned within the
flooding area of the ford, and the signal assembly 14 may
be positioned at the roadside on one side of the ford. As
shown, the system 10 may include a second signal as-
sembly 16 which may be identical to the first, positioned
at the opposite side of the ford, so as to alert road users
approaching the ford from the opposite direction.
[0013] In embodiments, the display device 20 of the
signal assembly 14 includes an LED display. The LEDs
may be arranged to form a specific alert message, or
may form an array that can be used to display any mes-
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sage or image to a road user. The display device 20 may
be operated by a PCB (printed circuit board). The LEDs
may be low current LEDs.

[0014] The display device 20 may be supported on a
pole or post, at a height suitable for viewing by occupants
of vehicles travelling on the road and/or at a height suit-
able for viewing by pedestrians, cyclists or horse riders.
In embodiments, the or each signal assembly 14, 16 in-
cludes multiple display devices 20.

[0015] In embodiments, the signal assembly 14 com-
prises a proximity detector operable to detect the pres-
ence of a vehicle 18 or person. The signal assembly may
be configured such that the display device 20 is operable
on detection of a vehicle 18 or person by the proximity
detector. In this way, power is saved by allowing the dis-
play to turn off while no people or vehicles are within sight
ofthe display. Furthermore, by turning on the display only
when a person or road user approaches, the user’s at-
tention is drawn to the display as it illuminates.

[0016] Proximity sensors of a known type may be in-
corporated. Proximity sensors are able to detect the pres-
ence of nearby objects, such as approaching vehicles or
pedestrians. The sensor or sensors may, for example,
emit an electromagnetic field or a beam of electromag-
netic radiation (infrared, forinstance). The sensor detects
a change in the field or return signal. Proximity sensors
may include capacitive sensors, laser sensors, passive
optical sensors, passive thermal infrared sensors, pho-
tocell sensors, radar, sonar, or ultrasonic sensors, for
example.

[0017] In embodiments, the signal assembly 14 may
include multiple proximity sensors. Different ones of the
proximity sensors may be suitable for detecting the pres-
ence of different ones of vehicles, pedestrians, cyclists
and horses, for example.

[0018] The sensorassembly 14 includes a first sensor
device 40 operable to measure the presence of a prede-
termined condition. In embodiments, the first sensor de-
vice 40 is operable to detect the presence of water above
at or above a predetermined height above ground level.
In this way, the sensor determines whether water is
present at a height sufficient to cause a hazard to road
users. The sensor may provide a Boolean output of
yes/no, and that indication may be transmitted to the sig-
nal assembly 14 to generate a corresponding output for
display on the display device 20. In other embodiments,
the first sensor measures a value of the environmental
property - such as the height of the water above ground
level. This measurement may then be interpreted to de-
termine an indication (a Boolean yes/no output, for ex-
ample) that is transmitted to the signal assembly 14. Al-
ternatively, the value itself (i.e. a depth value in cm, or
similar) may be transmitted to the signal assembly 14.
[0019] In embodiments, the sensor assembly 12 may
include a second sensor device 30 operable to measure
the same environmental property as the first sensor de-
vice 40. In this way, the first sensor device 40 makes a
first measurement and the second sensor device 30
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makes a second measurement. The measurements may
both be direct yes/no assessment of whether the water
is at a hazardous level, or may both be a measurement
of the depth of the water, or may be one of each. The
sensor assembly 12 may be configured to determine the
indication of the measured environmental property, to be
transmitted to the signal assembly 14, by averaging the
first measurement and second measurement. Alterna-
tively, one or other of the first and second measurements
may be used.

[0020] Inembodiments, the systemis operable toiden-
tify an error condition if the difference between the first
measurement and second measurement reaches or ex-
ceeds a predetermined threshold. For example, if one
sensor device indicates that a hazard is present, and the
other sensor device indicates that no hazard is present,
an error condition may be identified. Or, for example, if
the first sensor device indicates that the water is 100mm
deep and the second sensor device indicates that the
water is 400mm deep, an error condition may be identi-
fied. The error condition may be identified where the dif-
ference between the two values is greater than a thresh-
old of 50mm, for example. Where an error condition is
identified, the sensor assembly 12 may transmit a signal
to the signal assembly 14 to trigger the display of an error
message on the display device 20. The error message
may be displayed instead of or in addition to the usual
display.

[0021] Inembodiments, the first sensor device 40 com-
prises a hydrostatic sensor. The hydrostatic sensor 40
may comprise a pressure level sensor that is positioned
close to the ground, so that the sensor is underwater
where water is present in the ford 42. In such embodi-
ments, and as shown in Figures 1 and 2, a cable is held
within an upright tube 38 mounted externally to the pole
supporting the electronic components of the sensor as-
sembly 12. Atthe upper end of the pole, held at a position
above the water level, a first pressure sensor 36 is pro-
vided. The first pressure sensor 36 is exposed to atmos-
pheric pressure, and measures that pressure. At the low-
er end of the cable, supported within a lower portion of
the pole, a second pressure sensor is provided. Thatsec-
ond pressure sensor is submersed under water within
the lower portion of the pole, the pole being provided with
at least one aperture 32 towards its base to allow water
to flow into the lower portion of the pole. As the water
levelincreases, the pressure exerted on the second pres-
sure sensorincreases. The differential between the pres-
sures measured using the first and second pressure sen-
sors enables a calculation of the water height. Since large
variations in temperature may cause changes in the spe-
cific gravity of water, temperature may be measured and
taken into account when calculating the depth of the wa-
ter. For this purpose, a thermometer may be provided,
either internally or externally to the pole.

[0022] The second pressure sensor is sealed within
the tube 38 housing the cable, so that the electronics are
protected from the liquid environment. The back of the
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second sensor may be vented to atmospheric pressure
through the tube so as to negate changes in barometric
pressure.

[0023] The second sensor device 30 may be an ultra-
sonic sensor. The ultrasonic sensor is located towards
the upper end of the pole. The sensor emits a high fre-
quency (20 kHz to 200 kHz) acoustic wave that is reflect-
ed back off the surface of the water, as the level rises
within the hollow pole. The reflected wave is detected by
the emitting transducer of the sensor. The detected signal
allows the sensor to determine the distance h between
the water level and the sensor, and since the sensor is
located at a known height above ground level, the height
of the water may be calculated.

[0024] Both types of sensor may produce a linear
4-20mA signal.

[0025] The sensorassembly 12 may periodically apply
power to both the first and second sensor devices to take
measurements. The measurement data, or indications
of the measurement data (i.e. such as an hazard indica-
tion) may be transmitted to the signal assembly. In em-
bodiments, the data is sent in encrypted check-summed
data packets.

[0026] In embodiments, at least one of the signal as-
sembly 12 and sensor assembly 14 comprises a near
field communication device operable to send or receive
data to and from a nearby device. The near filed com-
munication device may use Bluetooth, for example, al-
lowing a mobile phone, tablet, laptop, or the like, to
send/receive data to and from the system 10. In this way,
measured data, error data, proximity sensor activation
data, or any other combination of data, may be sentto a
local device from the system 10.

[0027] In embodiments, at least one of the signal as-
sembly 14 and sensor assembly 12 comprises a cellular
communication device such as a GPRS or GSM unit,
operable to send or receive data to and from a remote
device or network. In this way, measured data and error
indications may be relayed to a control centre, to indicate
the usage of the system 10 or the presence of hazardous
conditions, or the presence of an error having occurred
(which may require manual intervention to fix). The sys-
tem may be configured to transmit an indication of an
error to a remote device or network on identification of
an error condition, as soon as the error is detected.
[0028] The system 10 may comprise a processor op-
erable to determine an output based onthe measurement
of the environmental property. In other words, the proc-
essor determines one of a preset list of outputs to display
in response to the measurement of the water depth. For
example, the list of outputs may be: "ROAD CLOSED",
"DANGER - DO NOT CROSS", "WATER LEVEL NOR-
MAL", and NULL. The sensor assembly 12 may deter-
mine one of those outputs, and transmit the indication of
the measurement (which might simply be the determined
output message, for example) to the signal assembly
which then outputs that output on the display device 20.
In the event of a NULL output, the display device may
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remain unlit, and deactivated. Alternatively, the sensor
assembly 12 may transmit the measured value (i.e.
"100mm") to the signal assembly 14. In such embodi-
ments, the display device 20 may display the value, or
may display a message, symbol, or otherwise, deter-
mined according to that value. Alternatively, the sensor
assembly 12 may transmit a simple binary 'yes'’/'no’ sig-
nal to the signal assembly 14, indicating simply whether
to operate the display device 20 or not.

[0029] In embodiments, the sensor assembly 12 com-
prises the processor. In other embodiments, the deter-
mination is made using a processor comprised by the
signal assembly 14. In other embodiments, both assem-
blies comprise a processor.

[0030] It should be understood that the system may
include multiple signal assemblies 14, 16, which may be
identical or may comprise different combinations of the
features described above. In the context of a system 10
for providing warnings of water depth a ford, a signal
assembly 14, 16 may be provided on each side of the ford.
[0031] While the sensor assembly 12 and signal as-
sembly 14 have been described as remote units, sepa-
rate fromone another, the sensor assembly 12 and signal
assembly 14 may be combined in an integral unit. In that
case, communication apparatus to transmit messages
between the two assemblies may not be required.
[0032] While the system 10 of the invention has been
described in the context of a ford, to detect water depth
in the ford, it may equally be applied to any road surface
to detect flood water.

[0033] It should be understood that features of the var-
ious embodiments described herein are suitable to be
used in any combination with each other, unless specified
otherwise.

[0034] Preferred features of the invention are set out
in the following clauses.

1. A road sign system comprising:

a sensor assembly operable to measure an en-
vironmental property; and

a signal assembly comprising a display device
configured to display a determined output based
on the measured environmental property.

2. A system according to clause 1 wherein:

the sensor assembly comprises a first commu-
nication apparatus configured to transmit an in-
dication of the measured environmental proper-
ty, and

the signal assembly comprises a second com-
munication apparatus configured to receive the
transmitted indication of the measured environ-
mental property.

3. Asystem according to clause 2 wherein the sensor
assembly and signal assembly are situated remote
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from one another.

4. A system according to any one of the preceding
clauses, wherein the display device includes an LED
display.

5. A system according to any one of the preceding
clauses wherein the sensor assembly includes a so-
lar power generating apparatus.

6. A system according to any one of the preceding
clauses wherein the signal assembly includes a solar
power generating apparatus.

7. A system according to any one of the preceding
clauses wherein the signal assembly comprises a
proximity detector operable to detect the presence
of at least one of: a vehicle, a person, a cyclist, a
horse.

8. A system according to clause 7 wherein the signal
assembly is configured such that the display device
is operable on detection of a vehicle or person by
the proximity detector.

9. Asystem according to clause 7 or clause 8 wherein
the signal assembly includes a plurality of proximity
detectors.

10. A system according to clause 9 wherein the plu-
rality of proximity detectors includes afirstand a sec-
ond proximity detector, wherein the first proximity
detector and second detector are operable to detect
the presence of different respective ones of: a vehi-
cle, a person, a cyclist, a horse.

11. A system according to any one of the preceding
clauses wherein the sensor assembly includes a first
sensor device operable to measure the presence of
a predetermined condition.

12. A system according to clause 11 in which the
first sensordevice is operable to detect the presence
of water above at or above a predetermined height
above ground level.

13. A system according to any one of clauses 1 to
10, wherein the sensor assembly includes afirst sen-
sor device operable to measure a value of the envi-
ronmental property.

14. A system according to clause 13 in which the
first sensor device is operable to measure the height
of water above ground level.

15. A system according to any one of clauses 10 to
14 wherein the sensor assembly further comprises
a second sensor device operable to measure the
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same environmental property as the first sensor de-
vice, such that the first sensor device makes a first
measurement and the second sensor device makes
a second measurement.

16. A system according to clause 15 in which the
sensor assembly is configured to determine the in-
dication of the measured environmental property by
averaging the first measurement and second meas-
urement.

17. A system according to clause 15 or clause 16 in
which an error condition is identified if the difference
between the first measurement and second meas-
urement reaches or exceeds a predetermined
threshold.

18. A system according to clause 17 wherein the
signal assembly is configured to display an error sig-
nal on identification of an error condition.

19. A system according to any one of clauses 10 to
18, wherein the first sensor device comprises a hy-
drostatic sensor.

20. A system according to any one of clauses 10 to
18, wherein the first sensor device comprises an ul-
trasonic sensor.

21. A system according to clause 20 wherein the
second sensor device comprises an ultrasonic sen-
SOr.

22. A system according to clause 11 wherein the first
sensor device is operable to detect the presence of
ice.

23. A system according to clause 11 wherein the first
sensor device is operable to measure environmental
conditions suitable for formation of ice.

24. A system according to any one of the preceding
clauses wherein at least one of the signal assembly
and sensor assembly comprises a near field com-
munication device operable to send or receive data
to and from a nearby device.

25. A system according to any one of the preceding
clauses wherein at least one of the signal assembly
and sensor assembly comprises a cellular commu-
nication device operable to send or receive data to
and from a remote device or network.

26. A system according to clause 25 where depend-
ent directly or indirectly on clause 17, wherein the
system is operable to transmit an indication of an
error to a remote device or network on identification
of an error condition.
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27. A system according to clause 24 or clause 25,
wherein the data includes atleast one of: one or more
measurements the environmental property, and data
indicating usage of the display device.

28. A system according to any preceding clause, fur-
ther comprising a processor operable to determine
an output based on the measurement of the envi-
ronmental property.

29. A system according to clause 28, wherein the
determined output includes at least one of: a warning
symbol or message, a value indicative of the meas-
ured environmental property, and no displayed out-
put.

30. A system according to clause 29, wherein a de-
termination of no displayed output results in the dis-
play device being inoperative.

31. A system according to clause 28, wherein the
sensor assembly comprises the processor.

32. A system according to clause 28 or clause 31,
wherein the signal assembly comprises the or an-
other processor.

33. A system according to any one of the preceding
clauses, further including a second signal assembly.

[0035] When used in this specification and claims, the
terms "comprises" and "comprising" and variations there-
of mean that the specified features, steps or integers are
included. The terms are not to be interpreted to exclude
the presence of other features, steps or components.
[0036] The featuresdisclosed inthe foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method
or process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. Aroad sign system comprising:
a sensor assembly operable to measure an en-
vironmental property; and
a signal assembly comprising a display device
configured to display a determined outputbased
on the measured environmental property.

2. A system according to claim 1 wherein:

the sensor assembly comprises a first commu-
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10.

nication apparatus configured to transmit an in-
dication of the measured environmental proper-
ty, and

the signal assembly comprises a second com-
munication apparatus configured to receive the
transmitted indication of the measured environ-
mental property.

A system according to claim 2 wherein the sensor
assembly and signal assembly are situated remote
from one another.

A system according to any one of the preceding
claims wherein at least one of the signal assembly
andthe sensorassembly includes a solar power gen-
erating apparatus.

A system according to any one of the preceding
claims wherein the signal assembly comprises a
proximity detector operable to detect the presence
of at least one of: a vehicle, a person, a cyclist, a
horse; and

wherein the signal assembly is configured such that
the display device is operable on detection of a ve-
hicle or person by the proximity detector.

A system according to any one of the preceding
claims wherein the sensor assembly includes a first
sensor device operable to measure at least one of
the presence of a predetermined condition and/or a
value of the environmental property.

A system according to claim 6 in which the first sen-
sor device is operable to do at least one of:

to detect the presence of water above at or
above a predetermined height above ground
level; and/or

to measure the height of water above ground
level.

A system according to claim 6 or claim 7 wherein the
sensor assembly further comprises a second sensor
device operable to measure the same environmental
property as the first sensor device, such that the first
sensor device makes a first measurement and the
second sensor device makes a second measure-
ment.

A system according to claim 8 in which the sensor
assembly is configured to determine the indication
of the measured environmental property by averag-
ing the first measurement and second measure-
ment.

A system according to claim 8 or claim 9 in which an
error condition is identified if the difference between
the first measurement and second measurement
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reaches or exceeds a predetermined threshold.

A system according to claim 10 wherein the signal
assembly is configured to display an error signal on
identification of an error condition.

A system according to any one of claims 7 to 11,
wherein the first sensor device comprises a hydro-
static sensor or an ultrasonic sensor.

A system according to any one of claims 8 to 11,
wherein the first sensor device comprises a hydro-
static sensor and the second sensor device compris-
es an ultrasonic sensor.

A system according to any one of the preceding
claims wherein at least one of the signal assembly
and sensor assembly comprises at least one of:

a near field communication device operable to
send or receive data to and from a nearby de-
vice; AND/OR

a cellular communication device operable to
send or receive data to and from a remote device
or network.

A system according to claim 14 where dependent
directly or indirectly on claim 10, wherein the system
is operable to transmit an indication of an error to a
remote device or network on identification of an error
condition.
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