UK Patent Application.sGB ., 2038 132 A

(21) Application No 7939046

(22) Date of filing

12 Nov 1979

(30) Priority data

(31) 78/44350

(32) 14 Nov 1978

(33) United Kingdom (GB)
(43) Application published

16 Jul 1980

(51) INT CL® GO1S 13/08
(52) Domestic classification

H4D 260 349 354 356
396 460
G1G 1G2 4ERA

(56) Documents cited

GB 1404634
GB 1346685
US 3760415A
US 3683379A
US 3337866A
US 347444A

(58) Field of search

(71).

G1G

H4D

(72) and (74) continued
overleaf

(54) Distance indicating system

(57) A distance indicating system,
particularly for a vehicle, includes a
transmitter 8 to transmit a signal

- beam, and two receivers 10 and 12

one on either side of the transmitter
8. The transmitter and the receivers
are mounted on the front of a vehi-
cle, and if an object 24 is directly
in front of the vehicle the transmit-
ted signal beam will be reflected by
the object 24 and received simulta-
neously by the receivers 10 and
12. A coincident gate 16 is actu-
ated only in response to signals
received simultaneously by the re-
ceivers 10 and 12, and the actu-
ated gate 16 sends an output signal
to an echo delay measuring circuit
18. This circuit 18 operates an au-
dio tone generator 20 and an audio
output indicator 22 thereby provid-
ing an aural warning for the vehicle

driver of the presence of the object
24. A clock 14 switches the trans-
mitter 8 and the receivers 10 and
12 on and off in a suitable se-
guence to prevent a transmitted sig-
nal being passed directly from the
transmitter 8 to the receivers 10
and 12 and being passed to the
coincident gate 16. The audio out-
put 22 is not operated in response
to signals reflected from objects to
the left or right of the vehicle be-
cause the reflected signals do not
arrive simultaneously at the receiv-
ers 10 and 12, and consequently
the coincident gate 16 is not actu-
ated.

FIG.2.
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The drawings originally filed were informal and the print here reproduced is taken from a later filed formal copy.

7L QN7 9D

v/



(71) Applicants
Geoffrey Thomas
Burling )
53 Paternoster Hill
Waltham Abbey
Essex
Richard Victor Dods
Warren View
Mardens Hill
St Johns Crowborough
East Sussex
(72) Inventors
Geoffrey Thomas
Burling
Richard Victor Dods
(74) Agents
Urquhart-Dykes & Lord

Y

P P



/2 |

L¥

FIG.2.

2032

Fla.1. -

[ 25N

o

bo

o0

48




3132

203

2/2

g9’ 95" 95/ 09’
_ L
, / _
<l 8t g5’ ]
I
_
_
|
1= A
9 H op 05+ 9+ \
5D/ — mm»ﬂUllL_mm\
———#» ) ] =1
| C=5—<¥. i ) _ ]
| | B,
o€ ~9¢ ——"-92 ——-6¢C



GB2038132A 1

10

15

20

25

30

35

40

45

50

55

60

65

SPECIFICATION
A distance indicating system

TECHNICAL FIELD

The present invention relates to a distance
indicating system, and is particularly con-
cerned with but not restricted to a distance
indicating system for a vehicle. In this Specifi-
cation the term “'vehicle” is intended to in-
clude any construction which can move on,
over or under land or water, and would, for
example, include a vehicle generally known as
a hovercraft which is suspended on an air
cushion.

BACKGROUND ART

A major cause of road accidents is the fact
that a road vehicle is travelling too near to the
vehicle immediately in front. It sometimes
occurs that a vehicle inadvertently approaches
too near to a vehicle in front because the
visibility is poor, or becuase the driver is
momentarily distracted.

STATEMENT OF INVENTION AND ADVAN-
TAGES

It is an aim of the invention to alleviate this
difficulty, and according to the present inven-
tion there is provided a distance indicating
system comprising a transmitter to transmit a
signal beam, a receiver to receive said beam
when reflected from an object, and an indica-
tor to provide an indication of the strength of
the reflected beam and/or the time delay
between sending and receiving a signal.

The system of the invention can utilise any
suitable type of transmitted signal such as for
example, electro-magnetic radiation, as used
for radio communication, ultra-violet or infra-
red radiation, and pressure waves of any
frequency such as those for example which
cover sound waves or ultrasonic waves. Simi-
larly, the indicator can provide any suitable
form of indication, although it is envisaged
that for a vehicle an aural indication would be
preferable.

When the system is used in connection with
road vehicles it is intended that the transmit-
ted beam will be made highly directional to
increase the accuracy of the system. The
required parameters of the system will of
course vary in accordance with the visibility
existing during use. In consequence, a pref-
erred system of the invention may be de-
signed to operate under either of the two
following conditions: -

1. At any vehicle speed during any visibility
conditions. This operational condition will be
particularly useful when motoring in poor visi-
bility where dangrer of a collision can occur
even at low speeds.

2. In normal visibility conditions, in which
the system is arranged to switch off at speeds

below a preselected value. For example, on a |

clear day the driver may decide to switch off
the system at speeds below 30 miles per hour
because he feels that he can safely rely on his
own eye sight and speed of reaction.

70

FIGURES IN THE DRAWINGS

Embodiments of the invention will now be
described by way of example with reference to
the accompanying illustrative drawings in

75 which:~—

Figure 1 is a diagrammatic illustration of
two vehicles with the rear vehicle using the
system of the invention;

Figure 2 is a block schematic diagram of

80 one system of the invention;

Figure 3 is a block schematic diagram of
another system of the invention; and

Figure 4 is a block schematic diagram of a
further system of the invention.

85

DETAILED DESCRIPTION OF DRAWINGS

Referring to Fig. 1, a vehicle 2 carrying an
indicating system of the invention is travelling
behind a vehicle 4. The system includes a

90 transmitter which transmits a beam 6 of elec-

tro-magnetic radiation, a receiver and an indi-

cating buzzer which is operated when the
receiver receives electro-magnetic radiation at

a strength above a preselected value.

In order that the system can provide an
accurate indicating of the distance between
the vehicles 2 and 4, the beam 6 is highly
directional. For example, the beam illustrated
in the drawing has a spread or width of
100 approximately 1.5 feet at a distance of 75

feet from the transmitter. This beam is trans-
mitted directly in front of the vehicle 2, at a
height of approximately 1.5 feet from the
surface of the road 8. The aforementioned

105 directionality of the beam 6 ensures that the
beam will impinge only on a vehicle directly
in front of the vehicle 2, and will not be
scattered onto objects on either side of the
vehicle 2.

110 The transmitter is mounted at a lower cen-
tral part of the front of the vehicle 2, and the
buzzer is located in the vehicle cabin, prefera-
bly on the dash board. The receiver is located
near to the buzzer, and can be either in the

115 cabin or immediately in front of the dash
board underneath the bonnet.

In operation, the tranmitter transmits the
beam 6 forwardly from the vehicle 2 to im-
pinge upon a vehicle 4 immediately in front of

120 the vehicle 2. A beam is reflected from metal
parts of the vehicle 4, and this reflected beam
is received by the receiver in the vehicle 2.
The system is calibrated so that the receiver
operates the buzzer if the strength of the

125 reflected beam received at the receiver is
above a preselected value. Obviously the
strength of the reflected beam received at the
receiver is dependent upon the distance be-

“tween the vehicles 2 and 4, and in one

1.30. system of the invention the system is cali-

95
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brated so that the buzzer is operated if the transmitter 8 and the object 24 i.e. a vehicle,
distance between the vehicles 2 and- 4 is less reflecting the transmitted pulse back to the
than 75 feet. In this way, the driver of the receivers 10 and 12.
vehicle 2 receives a warning of the proximity Reflected pulses received by the receivers

5 of the vehicle 4,-and is able to reduce speed 70 10 and 12 are passed to the coincident gate
accordingly. 16 which produces an output signal only if

it will be appreciated that the system may reflected pulses are received simultaneously

be calibrated to operate the buzzer for any by the receivers 10 and 12. Only transmitted
selected separation distance between the vehi- pulses reflected from an object 24 directly in

10 cles 2 and 4. Although the transmitter and 75 front of the transmitter 8 will be received
receiver can be energised from any suitable simultaneously by both receivers 10 and 12,
source, for convenience this transmitter and and consequently the coincident gate 16 is
receiver will be energised from the vehicle actuated in response only to an object such as
battery. The transmitter and receiver will util- a vehicle immediately in front of the transmit-

15 ise standard circuitry including transistors and 80 ter 8. This means that the distance indicating
consequently their power requirements will be system is not actuated by signals reflected
well within the capability of a conventional from objects to the left or right of the trans-
vehicle battery. mitter 8 or by random reflections from drops

Although a buzzer or other aural indicator is of rain, insects of the like. If desired, the

20 preferable to provide an immediate warning to 85 width of the transmitted beam can be wid-
the vehicle driver, if desired a visual indicator, ened by increasing the iength of the transmit-
such as a flashing light on the dash board ted pulse. The normal transmitted pulse
could be used. length is less than 1/200th of a second

Referring to Fig. 2, another embodiment of duration.

25 the invention includes an ultrasonic transmit- 90 In operation, the transmitter 8 transmits a
ter 8 and two ultrasonic receivers 10 and 12 burst of ultrasonic sound at a frequency of
mounted on the front of a vehicle. The trans- 40KHZ for a duration of 0.5 milliseconds, and
mitter is mounted on the vehicle front, and this burst travels at a speed of approximately
the two receivers 10 and 12 are mounted one 1100 feet per second. The receivers 10 and

30 on either side of the central transmitter 8. The 95 12 are switched on at least 4 milliseconds
transmitter 8 and the receivers 10 and 12 are after the end of the aforementioned transmit-
controlled by a clock 14, and the outputs of ted signal burst. The period between the com-
the receivers 10 and 12 are fed to respective mencement of the transmitted burst and the
inputs of a coincident gate 16. The output of switching on of the receivers 10 and 12 can

35 the gate 16 is coupled to an echo delay 100 be varied by the operator. By the time the
measuring circuit 18 which is itself coupled to receivers 10 and 12 have been switched on,
an audio tone generator 20. An audio output the rear end of the transmitted burst has
indicator 22 for the vehicle driver is con- travelled a distance of at least four feet, and
nected to the output of the generator 20. The the burst will not be detected by the receivers

40 receivers 10 and 12 are located approximately 105 10 and 12 unless it is reflected back by an
four foot apart. L object 24 in front of the transmitter 8. An

In operation, the clock 14 switches off the object five feet in front of the transmitter 8
receivers 10 and 12, switches on the trans- - will receive the transmitted burst after a
mitter 8 for a period of 0.5 milliseconds i.e. period of 5 milliseconds and reflect at least

45 1/200 th of a second, and then switches off 110 some of this transmitted burst back five feet
the transmitter 8. The clock 14 then switches to the receivers 10 and 12. The time taken
on the receivers 10 and 12 within a time for the transmitted burst to travel from the
period of up to 20 milliseconds after the start receiver 8 to the object 24 and be reflected
of the transmitted ultrasonic pulse. The time back to the receivers 10 and 12 is approxi-

50 delay between switching on the transmitter 115 mately 10 milliseconds. If the receivers 10
and the receivers can be varied by the driver and 12 are switched on 14 milliseconds after
of the vehicle. The transmitted pulse travels at the commencement of the transmitted signal
approximately 1100 feet per second in air, burst then these receivers will not pass on
and as the receivers 10 and 12 are four feet received reflected signals or echos to the

55 apart the transmitted pulse will have travelled 120 coincident gate 16. With the aforementioned ~
past the receivers in four milliseconds. In time period of 14 milliseconds between
consequence, the receivers 10 and 12 can switching on the transmitter 8 and the receiv-
detect the transmitted pulse only if it is ers 10 and 12, echo only from objects more ~
reflected back to the receivers, from an object than 5.5 feet away from the transmitter 8 will

60 24 in front of the vehicle, and only if the 125 be passed by the receivers 10 and 12 to the
receivers have been switched on by the clock coincident gate 16. The speed of sound in air
14. The time interval between the transmitted is 1100 feet per second, and by measuring
pulse leaving the transmitter 8 and arriving at the time taken between transmitting the signal
the receivers 10 and 12 will of course be from the transmitter 8 and receiving the

65 dependent upon the distance between the 130 reflected echo at the receivers 10 and 12 it is



GB2038132A 3

10

15

20

25

30

35

40

45

50

55

60

65

possible to determine the distance of the
object 24 from the transmitter 8. This dis-
tance can be indicated by a suitable meter or
preferably by a tone of suitably varied pitch.
For example, a system may be arranged so
that if there is no received echo then of
course there is no tone; a received echo from
an adjacent object produces a high pitch of
high volume tone, and a received echo from a
more distant object produces a lower pitch or
lower volume tone.

If the transmitted signal consists of pulses
having a pulse repetition rate of nine pulses
per second, then each pulse can travel a
distance of approximately 120 feet i.e. 60
feet from the transmitter 8 to the object 24
and 60 feet back to the receivers 10 and 12,
and still be received before the receivers 10
and 12 are switched off for the transmission
of the next transmitted pulse. If an echo is
returned to the receivers 10 and 12 after
travelling for example 150 feet then this echo
would be picked up by the receivers 10 and
12 when switched on after a second pulse
has been transmitted from the transmitter 8.

Fig. 3 is a block schematic diagram of a
basic distance indicating system for a vehicle.
The system includes a transmitter 25 ar-
ranged to transmit pulses at a repetition rate
of 9 pulses per second with each pulse having
a duration of 0.5 milliseconds. A receiver 26
is arranged to be switched off when the
transmitter 25 is on, and switched on in a
time period range of from up to 20 millise-
conds after the transmitter 25 is switched off.
The time interval between switching off the
transmitter 25 and switching on the receiver
26 can be controlled by the vehicle driver. An
audio sound generator 28 is responsive to
echos or reflected signals received by the
receiver 26. This audio sound generator 28
actuates a driver audio warning 30.

Fig. 4 is a more detailed block schematic
diagram of a distance indicating system of the
invention. Referring to Fig. 4, the system is
intended for use on a vehicle, and includes a
transmitter 32. The transmitter 32 comprises
an electrical oscillator which is coupled to a
transducer 34 which converts the electrical
oscillations from the oscillator to a directional
beam of ultrasonic sound directed in front of
the vehicle. The frequency at which the trans-
mitter 32 is switched on and off is controlled
by a clock 36, and the switching rate of this
clock 36 is controlled and varied by a device
38. The system includes a receiver 40 for
receiving pulses from the transmitter 32
which have been reflected from an object in
front of the vehicle. This receiver 40 includes
a transducer 42 to convert ultrasonic received
echos into electrical signals, a preamplifier 44
to amplify the converted electrical signals, and
a sensitivity control 46. A switch 48 ensures
that the receiver 40 is switched off when the
transmitter 32 is switched on. A time delay

control 50 ensures that the receiver 40 is
switched on at any desired instant in a time
period range of from up to 20 milliseconds
after the transmitter 32 is switched off.

70  The pulse repetition rate of the transmitter
32 can be automatically increased by a con-
trol 52 when the distance between the vehicle
and an object falls below a preselected level.
The time delay between the transmission of a

75 pulse from the transmitter 32 and the recep-
tion of an echo at the receiver 40 is deter-
mined by a delay indicator 54 which passes a
signal to an audio generator 56 if the afore-
mentioned time delay is less than a prese-

80 lected value. This means that the audio gener-
ator b6 receives a signal only if an object is
less than a preselected distance from the
vehicle. The output signal from the audio
generator 56 is passed through an audio

85 output 58 to a loud speaker 60 to provide an
aural warning for the vehicle driver of the
presence of the object.

In the aforementioned system, the delay
indicator 54 is adjusted by the driver to pass

90 an output signal to the audio generator 56
only if an object is greater than a preselected
distance from the vehicle. Alternatively the
delay indicator 54 can be adjusted to produce
an output signal only if the distance of the

95 object from the vehicle is decreasing. In this
case the amplitude of the output signal in-
creases with the rate of decrease of the dis-
tance between the vehicle and the object. If
desired, the pulse repetition rate of the trans-

100 mitter 32 can be automatically increased by
an information control 62 for near objects.

Although the above description specifies a
transmitted signal of ultrasonic sound at a
frequency of 40KHZ pulsed, the transmitted

105 signal could be of any other suitable fre-
quency or form of such as for.example 2KHZ,
25KHZ, 100KHZ or 200KHZ or more.

It is to be clearly understood that the sys-
tem of the invention can use any suitable
110 form of transmitted signals such as for exam-
ple low frequency sound, or infra-red light

when pulsed.

In addition, it is envisaged that the trans-
mitted signal could be in the form of relative

115 changes in air pressure or turbulance, or radi-
ated reflected or absorbed heat in the infra-red
or any other part of the spectrum. Different
objects would respond to different parts of the
spectrum in different ways, and any one or

120 more of the aforementioned possible systems
could be combined to give a suitable indica-
tion. It is also to be understood that the
system of the invention is not restricted to
providing an aural warning for the driver. Any

125 other suitable warning, such as a flashing
light could be used.

With the aforementioned systems using an
ultrasonic signal it is possible also to predict a
collision by indicating the rate of decrease of

130 the distance between the vehicle and an ob-
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ject immediately in front of the vehicle. One
way of achieving this is by comparing the
delay period between transmitted and corre-
sponding received echo pulses. |f the delay
period progressively decreases then the object
is getting nearer to the vehicle with a constant
risk of collision. The greater the rate of de-
crease of the delay period between consecu-
tive pulses the greater the approach or colli-
sion speed between the vehicle and the ob-
ject. This information can be presented to the
driver by producing a tone whose pitch differs
in response to the distance between the vehi-
cle and the object. For example, if the re-
ceived tone progressively increases its pitch
then the vehicle is approaching an object and
the approach or collision speed is proportional
to the rate of increase of pitch. If the vehicle
and the object are travelling at approximately
the same speed then the driver's warning tone
would be of constant pitch, or could be silent
and warn only if the separation distance is
decreasing. )

Another way of providing a collision warn-
ing is to measure the change in frequency of
the reflected echo signal with respect to the
transmitted signal using what is known as the
“Doppler’’ effect.

CLAIMS

1. A distance indicating system compris-
ing a transmitter to transmit a signal beam, a
receiver to receive said beam when reflected
from an object, and an indicator to provide an
indication of the strength of the reflected
beam and/or the time delay between sending
and receiving a signal.

2. A system as claimed in Claim 1, includ-
ing timing means for switching off the re-
ceiver when the transmitter is on, and vice
versa.

3. A system as claimed in Claim 1 or
Claim 2, in which the indicator comprlses an
audio tone generator.

4. A system as claimed in Claim 3, in
which the indicator includes a loud speaker
actuable by said audio tone generator.

5. A system as claimed in Claim 3 or
Claim 4, in which the frequency of the gener-
ated audio tone is dependent upon the
strength of the received signal.

6. A system as claimed in any one of
Claims 3 to 5, including a delay means opera-
ble to pass a received signal to the audio tone
generator only if the received signal delay is
less than a preselected or previous level.

7. A system as claimed in any preceding
Claim, including means to vary the time
period between switching off the transmltter
and switching on the receiver. ~

8. A system as claimed in any preceding
Claim, in which the transmitter and receiver
each include a transducer to convert electrical
signals to ultrasonic radiation and vice versa.

9. A system as claimed in any preceding

Claim, in which the transmitter is adapted to
transmit pulses.

10. A system as claimed in Claim 9, in-
cluding means automatically to increase the

70 pulse repetition rate of the transmitted pulses
when the distance between the transmitter
and object is less than a preselected value.

11. A system as claimed in any preceding
Claim, including means to indicate the time

75 taken for a transmitted signal to be received.

12. A system as claimed in any preceding
Claim, including a plurality of receivers, and a
coincident gate to actuate the indicator only if
a reflected signal is received simuitaneously

80 by said receivers.

13. A system as claimed in Claim 12,
including two receivers one on either side of
the transmitter.

14. A distance indicating system substan-

85 tially as herein described and shown in any
one of the accompanying drawings.
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