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Pe 1 A warning system for the prevention for road traffic accidents is described in which a vehicle carries a transmitter (1) and a

receiver (2). A sensor (7, 8, 18) on the vehicle may trigger the transmitter to emit a warning signal. A corresponding receiver in a
second vehicle may then receive that warning signal and alert the driver by producing an alerting signal. The warning signal con-
sists-of two parts: an urgent warning signal and a subsequent non-urgent warning signal, and the alerting signal consists of corre-
sponding urgent alerting and non-urgent alerting signals. Thus the recipient of the alerting signal knows whether the accident has
" just occurred or has been present for some time. In a preferred embodiment the receiving vehicle retransmits the warning signal
only when it is a non-urgent warning signal. Additionally, the invention relates to a warning system in which the recipient of the |
alerting signal may transmit a further warning signal if the alerting signal is of a given characteristic, such as signal strength, clar- |
ity, or signal to noise ratio.
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ROAD ACCIDENT WARNING SYSTEM

This invention relates to a warning system for
the prevention of road traffic accidents.

Road accidents especially on motorways present a
considerable danger to approaching traffic. Fixed
warning panels on motorways are very infrequent, and
warning cones and the like placed by the police are
highly local to the incident and usually not posted
until some time after it occurred.

In conditions of poor visibility, due to fog or
heavy rain for instance, such warning panels and cones
may be virtually useless anyway. Even if drivers see
the warnings they may not have time to respond before
they find themselves party to an accident.

A basic system for providing immediate warning
of an accident over a useful radius, so that following
motorists may be aware that a problem exists and slow
down or if possible take a diversion, has been proposed
in an earlier application, W091/16699. That application
discloses a warning system for prevention of road
traffic accidents, the system having a limited range
transmitter and a receiver, each for mounting in motor
vehicles, and a sensor for detection of (a) sudden
acceleration or deceleration or (b) rolling over of a
vehicle in which the transmitter is mounted, the
transmitter being for emitting a warning signal when the
sensor detects (a) and/or (b) and the receiver having
means for emitting after receipt of such a warning
signal an alerting signal to a driver of a vehicle in
which the receiver is mounted. The receiving vehicle
may also retransmit the warning signal. All receivers
and transmitters are on a given frequency (which may be
a frequency associated with a given carriageway of a
road).

The alerting signal from such a receiver mounted

in a vehicle will tell the driver that an accident has
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occurred in the vicinity so that he may take
precautions. The alerting signal is stated to be
preferably audible and a suitable range for the
transmitters is given as being one to two kilometers.

A traffic warning system is also known where
such a receiver has a directional antenna to prevent
reception of unwanted signals, e.g. from an accident
which is behind the receiving vehicle.

There are several possible problems with the
above systems. Firstly a recipient of a warning signal
has no idea how imminent the danger is, and this may
precipitate unnecessary action and possibly further
accidents. Secondly there is the possibility of
interference with a 'genuine' transmission and/or
reception of a spurious 'non-genuine' transmission.

It is the object of the present invention to
attempt to alleviate these possible problems.

In a first aspect, the present invention
provides a system in which the transmitted warning
signal is capable of causing two or more responses.
Upon impact, for a first time period, the transmitted
signal is of a first type, e.g. it carries an 'urgent
message', and an alerting signal (possibly audible or
visual) produced by the receiver corresponds
accordingly. For a second time period, a signal of a
second type, e.g. it carries a 'non-urgent' message, is
transmitted, and the alerting signal produced by the
receiver is different. For example, the urgent alerting
signal may be louder (if audible) or brighter (if
visual) and/or more rapidly modulated. Preferably the
first time period is of specific duration e.g. one
second, and the second time period is indefinite. 1In
the preferred embodiment the second time period is
subsequent to the first.

Thus, as soon as an accident occurs, all
vehicles within the reception zone (suitably a circle
of between 0.2 and 0.5 km radius) will receive an
'urgent message' and should act accordingly. Once the
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transmitted signal has changed to carrying a 'non-
urgent message', any vehicle subsequently entering the
reception zone will be aware that the accident has
already occurred and is at least, say, 0.2 - 0.5 km
away. Thus, the vehicle will be aware that immediate
action is probably unnecessary, and further accidents
may be avoided.

If the desired reception radius is chosen to be
below a certain limit e.g. 200-300m then the power of
the transmitter needed to be used may be below a
threshold at which a dedicated frequency band is
required. This would reduce the need for compliance
with various regulations and controls, and in addition
the transmitter would be less expensive.

If the signals are to be retransmissible by each
vehicle, then it is preferable that the 'urgent message'
is not retransmissible, but that the non-urgent message
is retransmissible, so that a receiving vehicle may be
sure that either (a) the accident has just happened and
it is within, say, 0.2 - 0.5 km, or (b) the accident has

- already happened and it is at least 0.2 - 0.5 km away,

accordingly.

A further preferred feature is the inclusion in
the transmitted signal of time data, i.e. the time that
has elapsed since the accident occurred. This time data
may be displayed on e.g. a digital display in a
receiving vehicle, and may be included in any
retransmitted signal so that subsequent receiving
vehicles can also display the time data. Whilst such
time data would not give an accurate indication of the
distance to the accident site, it might give an
indication of such distance, dependant on traffic flow
etc. Such distance information could be obtained from
the strength of the transmitted signal, but with the
possibilities of reflection and/or retransmission, such
information may be unreliable.

According to a second aspect, the present
invention provides a system in which the transmitter
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warning signal includes re-transmission data.
Preferably all recipients re-transmit the signal. The
warning signal may comprise an urgent and non-urgent
portion as described above and may be of the power
specifications described above.

Preferably in the first warning signal
transmitted (e.g. the signal produced by a carrier
involved in an accident) the re-transmission data
includes data to indicate that this is the first such
transmission e.g. a reference number such as 1. For
each subsequent re-transmission the refernce number is
incremented. The number of permissible re-transmissions
may be limited e.g. to 20, and thus the radius of
transmission from the accident site is correspondingly
limited. ,

Additionally, a receiver may be controlled so as
to only re-transmit the received warning signal with the
lowest reference number. If a number of recipients e.g.
vehicle drivers, are within range of the initial
transmission the farthest away of the recipients will
receive not only the initial transmission but also each
subsequent re-transmission. However the receiver will
identify the lowest reference number (in this case 1)
and its subsequent re-transmission will contain e.g. the
reference number 2. This helps prevent uncontrolled re-
transmission and ensures that the maximum re-
transmission radius can be reached. Again this can then
be used to provide an indication of distance to the
accident site.

According to a third aspect, the present
invention provides a system in which a transmitter
associated with a receiver is activatable if a received
signal is of a given characteristic. Such a
characteristic may be e.g. a minimum signal strength,
clarity of information contained within the signal, or
signal-to-noise ratio.

For example, if the received signal is strong

enough, or clear enough, i.e. the receiving vehicle is



i

P

- WO 93/16453

10

15

20

25

30

35

5

close to the accident there is no need to re-transmit it
and the transmitter is not activated. A vehicle further
away from the accident may receive a weaker signal and
there is then a need for re-transmission. This would
reduce the number of retransmissions thereby reducing
the possibility of interference with the warning signal.

Preferably, the user of the receiving vehicle
activates the transmitter manually (i.e. tries to re-
transmit the signal) and the transmitting system, or an
associated control mechanism, makes a decision on
whether or not to actually re-transmit the warning
signal. Thus the system will be barred from being
operated manually to transmit a warning signal if the
system is already receiving a warning signal which is
not of the given characteristic.

Additionally or alternatively the transmitted-
warning signal may be encoded in order to prevent
confusion between 'genuine' and 'non-genuine' (i.e.
spurious) transmission and thus false alarms by the
receiver.

Any of the above aspects may be used separately

or together. Further options discussed below may apply
to either or both of the above aspects.

A vehicle equipped with a system according to
the present invention may additionally be equipped with
a second visual output warning unit. This may be a
display unit mounted in the rear window or external to
the vehicle, and may be activated upon receipt of a
warning signal, e.g. to flash, or display e.g.
"ACCIDENT". This would alert other non-equipped
vehicles to the danger of the accident. -

Preferably, the system is capable of storing and
displaying the details of the vehicle in which it is
incorporated and may also display the accident history
of the vehicle. This would allow purchasers of the
vehicle to check its history and also prevent systems
being transferred between vehicles. In addition to
this, the system may 'self-destruct', i.e. wipe its

PCT/GB93/00338
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memory or refuse to operate if it were tampered with or
removed from its parent vehicle.

A further feature of the present invention may
be the provision of hand-held transmission and/or
reception devices for use by e.g. pedestrians, cyclists,
equestrians, etc. Signals transmitted by such devices
may include information about the type of user, and a
system mounted in a vehicle may recognise such
information. The alert signal in the vehicle may be
different from both the urgent and/or non-urgent alert
signals depending on the user of the hand-held device,
and a display unit mounted in the vehicle may display
such information. Alternatively, or additionally, an
audible display, e.g. a voice synthesizer, may display
such information. Such a different alert signal could
be classified as a 'caution' warning signal, and thus
such hand-held devices could be operated at roadworks or
similar hazards.

A system mounted in a vehicle may, in addition
to impact and roll-over alarm triggers, include a heat
sensor, to trigger the alarm in the event of a fire.

The following is an illustrative example of a
warning system embodying the invention.

Fig. 1 is a schematic circuit diagram of a
warning system embodying aspects of the invention.

A radio frequency transmitter 1 and a radio
frequency receiver 2 are mounted in the same unit in a
motor vehicle. Both the transmitter 1 and receiver 2
are connected to a signal aerial with a transmit/receive
switch 3. Warning signals are transmitted at a high
frequency, over about 500 MHz, so that the aerial is
under 200 mm in length. The system runs on power
supplied by the battery 4 of the vehicle with a back-up,
internal battery and charger 5 to provide power to the
system when needed to allow transmission of a warning
signal to continue for at least 20 minutes after an
accident and when the main battery has failed. A main
power on/off switch 6 enables the whole system to be
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Four switches 7,8,9,18 are connected to a
microprocessor 10. Tilt switch 7 is to sense when the
vehicle has rolled over. Inertia switch 8 is to sense
sudden acceleration or deceleration of the vehicle. A
manual test switch 9 is provided to enable the system to
be tested. Heat switch 18 senses temperature in the
vehicle and may detect a fire. When the microprocessor
with local memory 10 receives a signal from one or more
of the switches 7,8,9,18 it actuates the radio frequency
transmitter 1 via a transmit/receive control interface
11. The transmitter 1 will then within one second of
actuation emit a signal of a first type, which is an

- 'urgent message', for a fixed duration period e.g. one

second, followed by a 'non-urgent message' warning
signal of a second type for an indefinite period. The
signal is a modulated signal with a type-coded tone
burst of a duration less than one second and is encoded
to prevent confusion with spurious transmissions. The
intervals between bursts are random so as to tend to
avoid interference between two transmitters actuated
simultaneously. The range of this transmission is
suitably about 0.2 - 0.5 kilometres.

The radio frequency receiver 2 will pick up
warning signals from transmitters within range. The
receiver 2 is connected via a receiver audio interface
12 to the microprocessor 10. Receipt of a warning
signal results in an alerting signal being emitted to
the driver. In this embodiment, the alerting signal has
a visual component provided by a first visual output 13
and an audible component providéd by audio output 14.
The warning system has an incoming signal acknowledge
switch 15 to enable the driver to silence the alerting
signal once he is aware of the warning.

The alerting signal emitted upon receipt of an
'urgent message' warning signal is different to that
emitted upon receipt of a 'non-urgent message' warning

signal, e.g. it may be louder or modulated more quickly.

PCT/GB93/00338
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The receiver may further actuate the transmitter
associated with it, for one or both of two purposes.

One is to address the original transmitter to
acknowledge reception of its signal and, optionally,
increase the intervals between its transmissions. The
other may be to "relay" the warning signal to further
receivers.

However, if the receiver is receiving an 'urgent
message' warning signal, it may not actuate its
associated transmitter, in order to prevent
retransmission of the signal outside the original
reception zone of 0.2 - 0.5 km. Also if the receiver
may monitor a particular characteristic e.g. strength or
signal/noise ratio of the incoming signal, and, if the
characteristic is above a predetermined threshold, the
signal may not be retransmitted, even by manual
operation of the transmitter.

The transmitted warning signal includes time
data such as the amount of time that has elapsed since
the original transmitter was first activated, and this
data is included in any retransmission. The time data
may be displayed on a digital time display 19, mounted
in the vehicle.

The transmitted warning signal also includes re-
transmission data which indicates the number of re-
transmissions that have taken place. This re-
transmission data may be incremented on each subsequent
re-transmission and may be used to gauge the distance to
the accident site.

The vehicle is further equipped with a second
visual output 20. This is activated upon receipt of a
warning signal, and is visible to other road users i.e.
may be mounted in the rear window of the vehicle. The
second visual output may flash, or may display e.g. the
word "ACCIDENT", and thus other vehcles not equipped
will be alerted.

The illustrated warning system may be in
conjunction with a separate transmitter 16 to be carried
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by a pedestrian, cyclist, horse rider or other person
who is relatively inconspicuous on the road. This
transmitter 16 emits a signal which may be picked up by
receiver 2 over a range of about e.g. 100 metres.
Transmitter 16 has a power on/off switch 17 so that the
user is able to choose when a warning signal is to be
emitted. Such transmitters 16 should generally only be
used by road users in conditions of poor visibility or
particular danger, and not all the time in town
centres. An exception would be use by blind or other
disabled people who are particularly vulnerable. Also ar
transmitter 16 may be placed at a temporary obstruction
such as a skip or roadworks at a dangerous bend or in
any situation where visibility is especially poor.

The signal emitted by transmitter 16 may be
different to either of those emitted by transmitter 1,
thus enabling a receiver to distinguish such signals.
Either or both of the visual outputs may display a
predetermined signal or message. The display may be a
'caution' display, and so would be appropriate to use at
roadworks as above.

'~ The warning system should be mounted within a
road vehicle securely so that it will be unlikely to
break loose in an impact or roll-over and will withstand
the maximum stress to be encountered in a collision. It
may be supplied as original equipment in a new vehicle
or retro-fitted to a vehicle of any age. The inertia
switch may be a fuel cut-off inertia switch already
installed in the vehicle.

The system is capable of storing data regarding
both the details of the vehicle and its accident
history, and can display such data upon request. Also
the system may make such data unobtainable if there has
been an attempt to tamper with it e.g. if the power has-
been lost. This would prevent "falsifying" of the
details and help purchasers of used vehicles.
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CLAIMS

1. An accident warning system having a transmitter (1)
a receiver (2), and a sensor (7, 8, 18) for detection of
a warning conditon, the transmitter having means (3) for
emitting a warning signal when it is triggered, and the
receiver having means for emitting (13, 14) an alerting
signal after receipt of a warning signal produced by a
transmitter of a different like warning system, wherein
the warning signal includes an urgent warning signal

for a first time period and a non-urgent warning signal
for a second time period, and the alerting signal
includes corresponding urgent alerting and non-urgent
alerting signals.

2. An accident warning system according to Claim 1 in
which the second time period is subsequent to the first

time period.

3. An accident warning system according to Claim 1 or
Claim 2 in which, subsequent to the receipt of the non-
urgent warning signal by the receiver, a further non-
urgent warning signal is transmissable by the

transmitter.

4. An accident warning system according to any of the
above claims in which, upon receipt of the urgent '
warning signal by the receiver, the transmitter is
inoperable for at least a part of the duration of the
urgent warning signal.

5. An accident warning system according to any of the
above claims in which the warning signal includes time
data, and the system further includes display means oOn
which the time data is displayable.

6. An accident warning system according to any of the
above claims in which the warning signal is re-
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transmissable by a recipient thereof and the signal
includes re-transmission data for indicating the number
of times that the signal has been re-transmitted.

7. An accident warning system having a transmitter (1)
and a receiver (2), each for mounting in a vehicle or
carrying by a road user, and a sensor (7, 8, 18) for
detection of a warning condition, the transmitter having
means (3) for emitting a warning signal when it is
triggered, and the receiver having means (13, 14) for
emitting an alerting signal after receipt of such a
warning signal produced by a transmitter of a different
system, further including comparison means (10) for
determining if the warning signal is of a predetermined
characteristic, and in which, if the warning signal is
of a predetermined characteristic, a further warning
signal is transmissable by the transmitter.

8. An accident warning system according to claim 7 in
which the given characteristic is signal strength, or
clarity of information contained within the signal, or
signal-to-noise ratio.

9. An accident warning system according to any of the
above claims further including visual display means
activatable upon receipt of an alerting signal.

10. An accident warning system according to any of the
above claims in which the warning signal includes user
data and the alerting signal is variable according to
the user data. ’

11. A transmitter for use in an accident warning
system, the transmitter being capable of transmitting a
warning signal which includes an urgent warning signal
for a first time period and a non-urgent warning signal
for a second time period.

PCT/GB93/00338
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12. A receiver for use in an accident warning system,
the receiver having means for emitting an alerting
signal after receipt of a warning signal produced by a
transmitter, the alerting signal including an urgent
alerting signal for a first time period and a non-urgent

alerting signal for a second time period.

13. An accident warning system having a transmitter
(1) a receiver (2), and a sensor (7, 8, 18) for
detection of a warning condition, the transmitter having
means (3) for emitting a warning signal when it is
triggered, and the receiver having means for emitting
(13, 14) an alerting signal after recipt of a warning
signal produced by a transmitter of a different like
warning system, wherein the warning signal is re-
transmissable by a recipient thereof and the warning
signal includes re-transmission data for indicating the
number of times that the warning signal has been re-

transmitted.

14. An accident warning system substantially as one of
the embodiments herein described with reference to Fig.

1 of the accompanying drawings.

PCT/GB93/00338
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