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(54) Method and system for detecting misfuelling of a vehicle

(57) A method (20) for detecting misfuelling of a ve-
hicle (1) is provided that comprises determining (22) that
the vehicle (1) is to be fuelled; capturing (23) an image
(30) of a fuel nozzle (33) positioned in the vicinity of a
filler cap (4) of the vehicle (1) using an on-vehicle image
capture device (7); detecting (24) at least one feature of
the fuel nozzle (33) indicative of the type of fuel dispensed
by the fuel nozzle (33) in the image (30); determining (25)

the type of fuel to be dispensed by the fuel nozzle (33)
from the at least one feature of the fuel nozzle (33) de-
tected in the image (30); determining (26) if the type of
fuel to be dispensed by the fuel nozzle (33) is compatible
with the vehicle (1), and if the type of fuel to be dispensed
by the fuel nozzle (33) is incompatible with the vehicle
(1), causing (28) a warning to be produced indicative of
a misfuelling event.
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Description

[0001] The present invention relates to a method and
system for detecting misfuelling of a vehicle.
[0002] An internal combustion engine of a vehicle is,
typically, designed to operate with a particular type of
fuel, for example diesel or petrol. Misfuelling occurs when
a person pumps petrol into the fuel tank of a vehicle with
a diesel engine or, alternatively, when a person pumps
diesel into the fuel tank of a vehicle with a petrol engine.
Misfuelling is undesirable, since it can lead to extensive
damage of the engine components requiring costly repair
and replacement.
[0003] To avoid misfuelling, the inlets on petrol fuel
tanks and fuel nozzles for petrol pumps are narrower
than the inlets of diesel fuel tanks and fuel nozzles for
diesel pumps. This prevents a fuel nozzle for a diesel
pump being inserted into a petrol fuel tank thus prevent-
ing misfuelling by pumping diesel into the fuel tank of a
petrol engine. However, this measure does not prevent
the narrower fuel nozzle of a petrol pump being inserted
into the larger inlet of a fuel tank for a diesel engine.
[0004] GB 2 466 719 A discloses apparatus for detect-
ing misfuelling which includes a signal generator in the
form of a magnet which is arranged on the fuel nozzle
and a magnetic field detector such as a reed switch which
is mounted on the vehicle, for example proximal to the
inlet of the fuel tank. If the signal detector detects the
presence of the magnet of the fuel nozzle, an alarm is
generated. This system may be used to prevent the user
from filling the fuel tank of a diesel vehicle with petrol.
[0005] However, this apparatus requires modification
of both the fuel pump and the vehicle in order to detect
the presence of a petrol fuel nozzle being inserted into
the fuel tank of a diesel vehicle. Therefore, apparatus
and methods for detecting and preventing misfuelling of
the vehicle which require less modification are desirable.
[0006] It is, therefore, an object of the invention to pro-
vide a simpler method and system for detecting misfuel-
ling of the vehicle such that the user can be warned of
an imminent misfuelling event.
[0007] This object is solved by the subject matter of
the independent claims. Further improvements are the
subject matter of the dependent claims.
[0008] According to the invention, a method for detect-
ing misfuelling of the vehicle is provided that comprises:
determining that the vehicle is to be fuelled; capturing an
image of a fuel nozzle positioned in the vicinity of a filler
cap of the vehicle using an on-vehicle image capture de-
vice; detecting at least one feature of the fuel nozzle in-
dicative of the type of fuel dispensed by the fuel nozzle
in the image; determining the type of fuel to be dispensed
by the fuel nozzle from the at least one feature of the fuel
nozzle detected in the image; determining if the type of
fuel to be dispensed by the fuel nozzle is compatible with
the vehicle, and, if the type of fuel to be dispensed by the
fuel nozzle is incompatible with the vehicle, causing a
warning to be produced indicative of a misfuelling event.

[0009] If the type of fuel to be dispensed by the fuel
nozzle is determined to be compatible with vehicle, the
method may end.
[0010] The method for detecting misfuelling of a vehi-
cle according to the invention may be provided by use of
apparatus arranged only on or in the vehicle without re-
quiring modification of the fuel nozzle or fuel pump. Con-
sequently, the method is a stand-alone solution which
can be used by the user of the vehicle for all types of fuel
nozzles and fuel pumps.
[0011] In one embodiment, the method may be used
to prevent misfuelling of a vehicle with a diesel engine
with petrol. In this embodiment, if it is detected that the
fuel nozzle is to dispense petrol, the warning is caused
to be produced, preferably by one or more components
of the vehicle.
[0012] The on-vehicle image capture device, which is
used to capture an image of the fuel nozzle positioned
in the vicinity of the filler, may be an on-vehicle image
capture device which is already present on the vehicle
and is also used by other systems within the vehicle, for
example driver assistance systems such as parking as-
sistance systems.
[0013] The method may also be provided by retrofitting
a vehicle, which already includes one or more suitable
on-vehicle image capture devices, by loading a program
product including computer program code that, when ex-
ecuted by a processor within the vehicle, causes the proc-
essor to perform the method of any one of the embodi-
ments described herein.
[0014] In an embodiment, the program product in-
cludes information describing the location of the filler cap
of the vehicle within the image captured by the on-vehicle
image capture device. Therefore, an algorithm of the pro-
gram product can analyse this region of the image in
order to detect features of the fuel nozzle which are in-
dicative of the type of fuel dispensed by the fuel nozzle.
[0015] Whilst the method may be used to detect the
presence of a petrol fuel nozzle in the vicinity of the filler
cap of a vehicle including a diesel engine, the method
they also be used to detect the presence of the diesel
fuel nozzle in the vicinity of the filler cap of a vehicle in-
cluding a petrol engine, or the presence of a petrol fuel
nozzle for petrol having an octane rating which is too low
for the petrol engine of the vehicle.
[0016] The type of fuel dispensed by the fuel nozzle is
determined by detecting one or more features of the fuel
nozzle in the captured image which is indicative of the
type of fuel dispensed by the fuel nozzle voice. An indic-
ative feature may be the size and shape of fuel nozzle,
the colour of one or more portions of the fuel nozzle or
characters positioned on the fuel nozzle.
[0017] For example, unleaded petrol may be dis-
pensed using a fuel nozzle including one or more portions
which are green. If the position of the filler cap of the
vehicle with respect to the on-vehicle image capture de-
vice may be known, the diameter of the fuel nozzle may
be estimated from the image captured by the one vehicle
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image capture device. The fuel nozzles for diesel fuel,
typically, have a larger diameter than fuel nozzles for
petrol and the diameter of the fuel nozzle is indicative of
the type of fuel. The fuel nozzle may also be marked by
characters indicative of the type of fuel dispensed by the
fuel nozzle, for example the octane rating, or "UNLEAD-
ED" which can be taken to refer to petrol or "DIESEL".
One or more of these features may be detected and iden-
tified in the image captured by the on-vehicle image cap-
ture device, to determine the type of fuel dispensed by
the fuel nozzle.
[0018] In some embodiments, more than one feature
indicative of the same type of fuel that the fuel nozzle is
to dispense are detected before a warning is produced
in order to increase the accuracy of the detection of the
type of fuel.
[0019] The features indicative of the type of fuel that a
fuel nozzle is to dispense for several fuel types, may be
stored in a lookup table in order to determine the type of
fuel to be dispensed by the fuel nozzle. Alternatively, a
simple match may be performed to determine if the de-
tected feature matches a predetermined indicator of the
fuel type. The fuel which is compatible with the vehicle
may be entered manually into the system for comparison
with the determined fuel type of the fuel nozzle or may
be obtained by interrogation of further one or more com-
ponents of the engine management system.
[0020] One or more indicators may be used to deter-
mine that the vehicle is to be fuelled. In an embodiment,
if it is determined that the filler cap cover is open, this is
taken as a determination that the vehicle is to be fuelled.
The opening of filler cap may be determined from one or
more sensors coupled to the filler cap, for example. In a
further embodiment, if it is determined that the vehicle is
stationary and/or the engine is switched off, it may be
determined that the vehicle is to be fuelled. The determi-
nation vehicle is stationary and/or engine is switched off
may be used as a first step together with the subsequent
determination that the filler cap cover is open, to deter-
mine that the vehicle is to be fuelled and, therefore, that
an image in the vicinity of the filler Of the vehicle should
be captured using the on-vehicle image capture device,
in order to detect the fuel type dispensed by the fuel noz-
zle positioned in the vicinity of the filler cap.
[0021] The on-vehicle image capture device may be
mounted at various positions on the vehicle. A suitable
on-vehicle image capture device may have a field of view
which captures the filler cap or the region in the vicinity
of the filler cap. In some embodiments, the on-vehicle
image capture device may be controlled and directed
such that its field of view captures the filler cap or region
in the vicinity of the filler cap, if it is determined that the
vehicle is to be fuelled.
[0022] In some embodiments, the on-vehicle image
capture device used to capture the image is mounted on
a side face of the vehicle, for example in a side mirror of
the vehicle on the same side of the vehicle as the filler
cap. This position may be suitable for filler caps posi-

tioned in the side face of the vehicle. In embodiments in
which the filler cap is positioned in the upper surface of
the boot region of the vehicle, a rear facing on-vehicle
image capture device may be more suitable.
[0023] In an embodiment, the image of the fuel nozzle
positioned in the vicinity of the filler cap of vehicle may
be captured by taking the fuel pump into consideration.
Typically, a fuel pump includes two or more fuel nozzles
which may dispense different types of fuel, for example,
one fuel nozzle may dispense petrol and a second fuel
nozzle may dispense diesel. In this embodiment, an im-
age of the two or more fuel nozzles positioned in a fuel
pump may be captured using an on-vehicle image cap-
ture device. This image may, for example, be captured
as the vehicle enters the petrol station. This image or an
image sequence captured over a period for time, such
as 60 seconds, may be stored for later analysis. A further
image of the fuel pump may be captured using the on-
vehicle image capture device and the two images com-
pared. Comparison of the two images may be used to
determine that one of the fuel nozzles has been removed
from the fuel pump. At least one feature is indicative of
the type of fuel to be dispensed with the fuel nozzle that
has been removed from the pump may be detecting using
one or more of the images captured. This embodiment
may be used alone, or in addition to, an image of the fuel
nozzle captured from the direct vicinity of the filler cap.
[0024] The image of the petrol pump, before removal
of one of the fuel nozzles, may be captured by an on-
vehicle image capture device mounted at the front of the
vehicle as the vehicle enters the petrol station. This image
may also be captured by an on-vehicle image capture
device mounted at the side of the vehicle and facing the
fuel pump, after the vehicle has pulled up alongside the
fuel pump. The further image may be captured by non-
vehicle image capture device mounted at the side of the
vehicle, for example in the side mirror of the vehicle.
[0025] If it is determined that the fuel nozzle is in the
vicinity of the filler cap and that the type of fuel to be
dispensed by the fuel nozzle is incompatible with the ve-
hicle, a warning is produced to indicate to the user that
the misfuelling event is imminent and prevent the user
from continuing.
[0026] This warning may include a visual and/or audio
output. In some embodiments, the warning comprises a
visual and/or audio output from the vehicle. For example,
the vehicle horn could be sounded and/or the indicator
lights activated. A warning specific to the misfuelling
event may also be output, such as audio voice output
from the vehicle infotainment system, or a continuous
beep of the warning or particular pattern of flashing of
the indicator lights.
[0027] As mentioned above, the method may be per-
formed by providing a program product comprising com-
puter program code tangibly embodied thereon that,
when executed on a processor, causes the processor to
perform the method of one of the embodiments described
above.
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[0028] The computer program code may be stored in
the memory device of the vehicle, for example vehicle
infotainment system, as part of the engine management
system or vehicle control systems or driver assistance
systems.
[0029] A system is also provided which comprises at
least one on-vehicle image capture device and computer
program code tangibly embodied on a program product,
the computer program code, when executed on a proc-
essor, causing the processor to perform the method of
one of the embodiments described above.
[0030] Embodiments will now be described with refer-
ence to the drawings.

Figure 1 illustrates a vehicle including a system for
detecting misfuelling of the vehicle.

Figure 2 illustrates a flow diagram of a method for de-
tecting misfuelling of the vehicle.

Figure 3 illustrates an image captured by non-vehicle
camera for detecting misfuelling of the vehi-
cle.

[0031] Figure 1 illustrates a vehicle 1 including a sys-
tem 2 for detecting misfuelling of the vehicle 1. The ve-
hicle 1 includes an internal combustion engine which us-
es a particular type of fuel. In this particular embodiment,
the internal combustion engine operates on the diesel
principle and, therefore, is fuelled with diesel fuel. The
vehicle 1 includes a fuel tank 3 for storing diesel for con-
sumption by the internal combustion engine. The fuel
tank 3 is accessed by a filler cap 4 which, in the illustrated
embodiment, is situated at the side 5 and towards the
rear 6 of the vehicle 1.
[0032] The system 2 for detecting misfuelling of the
vehicle 1 includes one or more on-vehicle image capture
devices such as a camera 7 mounted in the side mirror
8 and a camera 9 mounted towards the front 10 of the
vehicle 1. The system 2 may also single image capture
device or further image capture devices. The cameras
7, 9 may be included on the vehicle 1 for the primary
purpose of providing driver assistance systems, for ex-
ample parking assistance systems. The further use of
one or more of these cameras 7, 9 may be to prevent
misfuelling of the vehicle 1.
[0033] The system 2 also includes computer program
code which is tangibly in bodied on a program product
11. When the computer program code is executed by a
processor, causes the processor to perform the method
according to one of following embodiments in order to
detect misfuelling of the vehicle 1. The program product
11 may be stored on memory means of a further system
12 of the vehicle such as a driver assistance system.
[0034] Figure 2 illustrates a flow diagram of a method
20 for detecting misfuelling of the vehicle 1 according to
one embodiment of the invention which may be per-
formed by the processor.

[0035] The method starts in box 21 and proceeds to
decision diamond 22 in which it is determined whether
the vehicle 1 is to be fuelled. For example, it may be
determined that the filler cap 4 has been opened and/or,
the vehicle 1 is stationary and/or the engine is switched
off. If it is determined that the vehicle 1 is to be fuelled
the method proceeds to box 23 in which an image of a
fuel nozzle positioned in the vicinity of the filler cap 4 of
the vehicle 1 is captured using an on-vehicle image cap-
ture device such as the camera 7 positioned in the side
mirror 8. The image is analysed in box 24 to detect one
or more features of the new fuel nozzle that are indicative
of the type of fuel dispensed by the fuel nozzle. For ex-
ample, the colour of portions of the fuel nozzle, the size
and shape of the fuel nozzle or characters positioned on
the fuel nozzle such as "UNLEADED" which can be taken
to refer to petrol or "DIESEL" may be detected in the
image. The method proceeds to box 25 where the type
of fuel to be dispensed by the fuel nozzle is determined
from the features of the fuel nozzle detected in the image.
For example, if it is detected that the fuel nozzle is green,
this indicates that fuel nozzle is to dispense petrol.
[0036] In decision diamond 26 it is determined whether
the type of fuel which has been determined to be dis-
pensed by the fuel nozzle is compatible with the vehicle
1. If the type of fuel to be dispensed by the fuel nozzle is
compatible with the vehicle 1, the method ends in box
27. In the event that the type of fuel to be dispensed by
the fuel nozzle is incompatible with the vehicle 1, as is
the case in the present example as the fuel nozzle is
determined to be unleaded petrol, whereas the engine
of the vehicle 1 is a diesel engine, the processor causes
a warning to be produced indicative of the misfuelling
event in box 28. The warning may be produced by caus-
ing beeping of the horn or flashing of the indicator lights
of the vehicle 1.
[0037] The capturing of an image in the vicinity of the
filler cap 4 by the on-vehicle camera 7 will be illustrated
in more detail with reference to Figure 3. Figure 3 illus-
trates an image 30 captured by the on-vehicle camera 7
for detecting misfuelling of the vehicle 1.
[0038] The image 30 as a field of view which encom-
passes the filler cap 4 positioned in a side body panel of
the vehicle 1, the fill cap cover 31 and a region directly
in front of the filler cap 4. The filler cap cover 31 has been
opened and the filler cap removed thus opening the inlet
32 to the fuel tank 3. The image 30 also includes an image
of a fuel nozzle 33 which is positioned in the immediate
vicinity of the inlet 32 to the fuel tank 3. The image 30 is
analysed by the computer program code to determine at
least one feature of the fuel nozzle 33 which is indicative
of the type of fuel that the fuel nozzle 33 is to dispense.
For example, the image 30 may be analysed to determine
the colour of the head 34 or the diameter of the nozzle 35.
[0039] The computer program code compares the de-
tected features of the fuel nozzle 33 with a stored set of
features which indicate the features associated with a
fuel nozzle which is compatible with the type of fuel used
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by the vehicle 1. This this particular embodiment, the
vehicle 1 uses diesel. If the fuel nozzle 33 is determined
to dispense type of fuel which is incompatible with the
vehicle 1, for example petrol, a warning is produced by
the vehicle 1 to indicate to the user that a misfuelling
event is imminent.
[0040] In a further embodiment, additional measures
may be taken to determine whether the fuel nozzle 33 is
to dispense the correct type of fuel for the vehicle 1. An
image is captured of the fuel pump 36 which typically
includes several fuel nozzles 33, 37, 38 which each dis-
pense a different type of fuel.
[0041] The fuel pump 36 and the fuel nozzles 33, 37,
38 when stored in the fuel pump 36 are considered to be
in the vicinity of the vehicle 1 since the on-vehicle cam-
eras 7, 9 are arranged to capture an image or field of
view in the facility of the vehicle 1, typically within only a
few metres of the vehicle 1.
[0042] The image of the fuel pump 36 may be analysed
to determine which type of fuel one or more of the fuel
nozzles 33, 37, 38 is to dispense. A further image of the
fuel pump 36 taken at a later point in time is analysed to
determine whether one of the fuel nozzles 33, 37, 38 has
been removed from the fuel pump 36. In the event that
the fuel nozzle 33 has been removed from the fuel pump
36, one or both of these images analysed to determine
which type of fuel the fuel nozzle 33 which has been
removed from the fuel pump 36 is to dispense and wheth-
er this type of fuel is compatible with vehicle 1. If the type
of fuel is incompatible with the vehicle 1, a warning is
produced by the vehicle 1.
[0043] Therefore, a system and a method for detecting
misfuelling of a vehicle are provided by use of apparatus
arranged only on or in the vehicle. Modification of the fuel
nozzle and/or fuel pump to detect and prevent misfuelling
is not required. Consequently, the system and method
provides a stand-alone solution which can be used by
the user of the vehicle for all types of fuel nozzles and
fuel pumps.

Claims

1. A method (20) for detecting misfuelling of a vehicle
(1), comprising:

determining (22) that the vehicle (1) is to be
fuelled;
capturing (23) an image (30) of a fuel nozzle (33)
positioned in the vicinity of a filler cap (4) of the
vehicle (1) using an on-vehicle image capture
device (7);
detecting (24) at least one feature of the fuel
nozzle (33) indicative of the type of fuel dis-
pensed by the fuel nozzle (33) in the image (30);
determining (25) the type of fuel to be dispensed
by the fuel nozzle (33) from the at least one fea-
ture of the fuel nozzle (33) detected in the image

(30);
determining (26) if the type of fuel to be dis-
pensed by the fuel nozzle (33) is compatible with
the vehicle (1), and
if the type of fuel to be dispensed by the fuel
nozzle (33) is incompatible with the vehicle (1),
causing (28) a warning to be produced indicative
of a misfuelling event.

2. The method (20) according to claim 1,
characterised in that
the detecting (24) at least one feature of the fuel noz-
zle (33) that is indicative of the type of fuel dispensed
by the fuel nozzle (33) comprises detecting one or
more of colour, size and shape of the fuel nozzle (33)
or characters positioned on the fuel nozzle (33).

3. The method (20) according to claim 1 or claim 2,
characterised in that
the determining (22) that the vehicle (1) is to be
fuelled comprises determining that the filler cap cov-
er (31) is open.

4. The method (20) according to one of claims 1 to 3,
characterised in that
the determining (22) that the vehicle (1) is to be
fuelled comprises determining that the vehicle (1) is
stationary.

5. The method (20) according to one of claims 1 to 4,
characterised in that
the determining (22) that the vehicle (1) is to be
fuelled comprises determining that the engine of the
vehicle (1) is switched off.

6. The method (20) according to one of claims 1 to 5,
characterised in that
the on-vehicle image capture device (7) used to cap-
ture the image (30) is mounted on a side face of the
vehicle (1).

7. The method (20) according to claim 6,
characterised in that
the on-vehicle image capture device (7) used to cap-
ture is image is mounted in a side mirror (8) of the
vehicle (1).

8. The method (20) according to one of claims 1 to 7,
the capturing (23) of the image (30) of the fuel nozzle
(33) positioned in the vicinity of the filler cap (4) of
the vehicle (1) comprises:

capturing a second image of two or more fuel
nozzles (33, 37, 38) positioned in a fuel pump
(36) using an on-vehicle image capture device
(7, 9);
capturing a third image of the fuel pump (36)
using an on-vehicle image capture device (7, 9),
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and
determining that one of the fuel nozzles (33, 37,
38) has been removed from the fuel pump from
the third image.

9. The method (20) according to claim 8,
characterised in that
the detecting (24) at least one feature indicative of
the type of fuel to be dispensed with the fuel nozzle
(33) detected from the image comprises detecting
at least one feature indicative of the type of fuel to
be dispensed with the fuel nozzle (33) that has been
removed from the fuel pump from the second image
and/or third image.

10. The method (20) according to claim 8 or claim 9,
characterised in that
the second image is captured by an on-vehicle image
capture device (9) mounted at the front of the vehicle.

11. The method (20) according to one of claims 8 to 10,
characterised in that
the third image is captured by an on-vehicle image
capture device (7) mounted in a side mirror of the
vehicle (1).

12. The method (20) according to one of claims 1 to 11,
characterised in that
the warning comprises a visual and/or audio output.

13. A program product (11), comprising computer pro-
gram code tangibly embodied thereon that when ex-
ecuted on a processor, causes the processor to per-
form the method of one of claims 1 to 12.

14. A system (2), comprising:

at least one on-vehicle image capture device (7,
9), and
computer program code tangibly embodied on
a program product (11) that when executed on
a processor, causes the processor to perform
the method of one of claims 1 to 12.
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