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A DIAGNOSTIC TESTING MODULE FOR CONTROLLING AN ELECTRONIC CONTROL
UNIT OF AN AUTOMOBILE ENGINE

TECHNICAL FIELD

[0001] The present invention relates to the automobile industry and, more particularly to a
diagnostic testing module for controlling an electronic control unit of an automobile engine. The
module is particularly useful for motorcycles but can also be used for other automobiles such as

jet skis, snow mobiles, snow bikes, side by side buggies, utility terrain vehicles and quad bikes.
BACKGROUND

[0002] Automobiles have an electronic control unit for their engines. These units control the
inputs into the engine, such as the fuel, ignition and oil rate usage. These inputs can influence
the performance and reliability of both two stroke and four stroke engines. Two stroke
motorcycle engines have a power valve (unlike four stroke engines) which improves the spread
of power of the motorcycle across the revolutions per minute (rpm) range of the vehicle. The
power valve can also be controlled by the electronic control unit. The power valve partially
closes off the exhaust port at low rpms and opens up the exhaust port at high rpms. By doing so,
the power valve gives the best low rpm power and the best high rpm power to the two-stroke
engine of a motorcycle. Most motorcycles use a fuel injection system, but other motorcycles can
use a carburettor. On motorcycles that feature a carburettor, the electronic control unit can still
be used to control some parameters (such as the ignition advance, power valve position and the

oil rate usage), but not the fuel usage rate.

[0003] Automobile engines are tuned during production in their factory to have certain
performance characteristics. These performance characteristics are commonly referred to as
“maps”. The maps are a data set which can represented in spreadsheet or graphical form. For
each rpm of the engine, there is a range of data sets including for the fuel usage, ignition
advance, oil usage and power valve position, versus the throttle position. This data set creates a
line when represented graphically. A set of lines for each rpm create an array of lines which can
be displayed as a three-dimensional wave pattern. There can also be maps for each rpm of the
engine versus other factors such as engine pressure, or engine temperature, ambient air

temperature, and ambient air pressure. These maps control the performance of the engine.

[0004] There are different types of motorcycles. These include on-road motorcycles, off-road
motorcycles (which can be used on road and off road), so called ‘enduro’ bikes (which are

intended to be used off-road) and pure racing bikes. All these bikes need to be tuned differently.
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[0005] There is a need for different tuning maps for different situations. Different track
conditions will require different maps in order to get the best lap times and/or user experience for
the rider. For example, tracks with sand require a different map to a track with a lot of mud.
Tracks with sand require more power from the motorcycle, but sand tracks also generate a lot
more engine heat (which can damage the engine). The map can be changed to control the
amount of fuel and ignition in the engine to control the amount of heat in the engine. Wet tracks
(including with mud or clay) are slippery, so the rider needs less power from the engine to avoid
braking traction and the highest-level smoothness in power delivery to avoid wheel spin and
skidding. Loss of traction makes the bikes slide and can result in accidents when the user comes
out of a corner too fast. It can also result in slower lap times in a racing setting. There is a

‘sweet spot” of tuning for each road condition.

[0006] During production, the maps of the motorcycles are typically tuned for safety and
emission-reduction (to comply with pollution regulations) when the bike is used on the road (as
opposed to off-road). However, these tuning maps do not necessarily create the best

performance of the bike when off-road bikes are used off-road, rather than on the road.

[0007] Some motorcycles can be underpowered, and some are overpowered. Beginner riders
tend to complain that a motorcycle has too much power and they want less. However, the
problem tends to be not that the bike does not has too much power, but the power is not being
delivered smoothly as the rpm is increased. This reduces the user experience. The bike becomes
more difficult to control (that is, maintain traction or deliver power to the ground). On the other
hand, experienced riders often want more power and improved smoothness (particularly in

racing conditions).

[0008] Factory tuned bikes can be unresponsive and have inconsistent power delivery (so that
the ride is ‘jerky’ and not smooth). The engines can sometimes appear unresponsive which can
create a ‘sluggish’ feeling. The engine does not seem ‘happy’. Factory tuning creates a lot more
wheel spin and loss of traction because you have to open the throttle to a greater extent to get the
engine run more smoothly, but then the power suddenly comes on very abruptly. This reduces

the user experience.

[0009] Technically a user is not legally supposed to modify a motorcycle’s tuning when using it
on the road. However, there is no easy means of changing the tuning when switching between

off road and on road conditions.

[0010] In order to change the maps of the bike, the electronic control unit needs to be
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electronically modified by computer. However, not every mechanic has the skills to change the
maps of the bike. It requires a highly specialised skill which is rare. The mechanic must have
not only a knowledge of the hardware, but also of the software maps that run the engine and how
to modify them in a safe and effective way. Only around 5% of the motorcycle mechanic’s
workshops would have the technology to change the tuning maps of the motorcycles, and only

around 1% of motorcycle mechanics would also have the knowledge to do so.

[0011] The tuning of the motorcycle is usually done in a workshop using a dynamometer to
measure the output of the engine as the maps are changed. A dynamometer is expensive
apparatus (which typically cost about AU $50,000). They consist of a metallic structure in
which the bikes are placed through a ramp. The bike is tied to the dynamometer by the front
wheel through a clamp that can be moved ahead and back with the purpose of fitting the position
of the back wheel. This wheel is placed over a solid roller of steel that is fixed on the structure
with two bearings. The dynamometer is usually placed in a soundproof and ventilation-
controlled room. Because the dynamometer is so expensive and the technical knowledge to
operate it is so rare, most people never tune their bikes. In any event, the final tuning of the bike
should be done on a track to ensure that the testing done on the dynamometer reacts correctly in

real world conditions. Fundamentally, there is a need for a simpler method of tuning a bike.
[0012]

[0013] The object of the present invention is to provide a means for a user to easily,

independently and effectively tune their bike.
SUMMARY OF THE INVENTION

[0014] According to the present invention, there is provided a module for controlling an
electronic control unit of an engine of an automobile, the module comprising:
(a) a processor;
(b) a housing for the processor;
(c) an adaptor cable for connecting the processor to the electronic control unit;
(d) a user interface screen for controlling the processor of the module and presenting data to
the user;
(e) a mount for attaching the housing to the automobile so that the module can travel with
the automobile,
wherein the processor is programmed to:

1. generate a key code for the electronic control unit;
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ii. transmit the key code to the electronic control unit;
iii. allow a user to change a parameter of the engine using the user interface screen; and
iv. display the current outputs of the engine via the user interface screen;
v. transmit the changed parameter to the electronic control unit.
vi. read fault codes produced by the engine control unit.
[0015] Preferably, the module can clear fault codes produced by the engine if those faults have

been rectified.

[0016] The module preferably has an antenna to transmit data to a remote computer device of a

user.

[0017] The data preferably includes an algorithm required to create the key code to unlock the
electronic control unit of any particular automobile. The parameters of the engine may include

fuel usage, ignition advance, oil usage and power valve position.

[0018] The user interface screen is preferably a touch screen. The user interface screen may be

on a mobile device of the user.

[0019] The module preferably logs data engine outputs and transmits the data to the mobile

device of the user.

[0020] Any of the features described herein can be combined in any combination with any one

or more of the other features described herein within the scope of the invention.
BRIEF DESCRIPTION OF DRAWINGS

[0021] Embodiments of the invention will be described with reference to the following

drawings, in which:

[0022] Figure 1 is perspective view of a module for controlling an electronic control unit of an

engine of a motorbike automobile.

[0023] Figure 2 is a front view of the module of figure 1.

[0024] Figure 3 is a rear view of the module of figure 1.

[0025] Figure 4 is a perspective view of the underside of the module of figure 1.

[0026] Figure 5 is a left side view of the module of figure 1.
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[0027] Figure 6 is a right-side view of the module of figure 1.

[0028] Figure 7 is a representation of the first dash interface of the module of figure 1.

[0029] Figure 8 is a representation of the second dash interface of the module of figure 1.
[0030] Figure 9 is a representation of the tune interface of the module of figure 1.

[0031] Figure 10 is a representation of the fuel map interface of the module of figure 1.
[0032] Figure 11 is a fuel map waveform controlled using the fuel map interface of figure 10.
[0033] Figure 12 is a representation of the ignition map interface of the module of figure 1.
[0034] Figure 13 is a representation of the oil map interface of the module of figure 1.

[0035] Figure 14 is a representation of an extras interface of the module of figure 1 showing the

ability of the module to read fault codes and clear them.
DETAILED DESCRIPTION

[0036] Figure 1 shows a module 10 for a motorbike 12 as an exemplary automobile. The
module 10 can also be used on other automobiles such as jet skis, snow mobiles, snow bikes,

side by side buggies, utility terrain vehicles and quad bikes.

[0037] The module 10 has a processor 14 (not shown) located within the module 10. The
module 10 has an adaptor cable 16 for connecting the module 10 to the electronic control unit 20
(not shown) of an engine (not shown) of the motorbike 12. The electronic control unit 20 is not

shown in the drawings but is usually located underneath the seat of most motorbikes.

[0038] The module 10 has a user interface screen 22 for controlling the processor 14 of the

module 10 and presenting data to the user.

[0039] As shown in figures 4 to 6, a mount 24 is used to attach the module 10 to the handlebars
of the motorbike 12. The mount 24 ensures that the module 10 stays on the motorbike 12 whilst
the motorbike 12 is in motion. The mount 24 distinguishes the present invention from the prior
art because it allows a user to manipulate the electronic control unit 20 whilst the motorbike 12 is

in use and away from a workshop.

[0040] The processor 14 is programmed to generate a key code for the electronic control unit 20

of the motorbike 12 and transmit the key code to the electronic control unit 20 of the motorbike
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12. Without the correct key code, it is not possible to reprogram the electronic control unit 20.

[0041] The module 10 has a key generator which is programmed with an algorithm to unlock the
electronic control unit 20. The algorithm is specific to each type of electronic control unit. Each
family of electronic control units requires a different algorithm. The algorithm generates the key

to unlock the electronic control unit.

[0042] The algorithms can be updated remotely to the module 10 via software patch updates,
which can be downloaded to the module 10 via a mobile phone or computer of the user. The
module features a library of different algorithms for different models of automobiles, so that the

user can select and download the correct algorithm for their automobile.

[0043] The module 10 allows a user to change the parameters of the electronic control unit 20 of

the engine of the motorbike 12 using the user interface screen 22.

[0044] As shown in figure 7, the screen 22 has a first dash interface 26 which is accessible via
the dash tab 28. The first dash interface 26 shows the Revs Per Minute (RPM) of the motorbike
12 and the percentage opening of its throttle. In the example shown in figure 7, the throttle is
open to fourteen percent and the revs per minute is at five thousand two hundred and one. If the
user swipes across the screen 22, then the user is taken to a second dash interface 30 shown in

figure 8.

[0045] The second dash interface 30 shows more data to the user, including the RPM, the
ignition angle (in the example of figure 8, the angle at which the spark is firing when the crank
shaft is thirteen degrees before top dead centre), the coolant temperature is at twenty one degrees
Celsius, the battery voltage is at fourteen point one volts, the throttle is open to four percent of its
capacity, the absolute throttle is open to sixteen point one per cent (that is, when the engine is in
the idle position and throttle is at the zero position for the user, the throttle is still open to allow
air into the engine so that it can idle, but the absolute throttle position takes this into account — so
that in this example, four percent throttle opening is actually equal to sixteen point one per cent
absolute throttle opening), the crank case pressure inside the engine is at eighty nine kilopascals,
and the electronic control unit has map one running (that is, the electronic control unit may have
multiple maps for different running states of the engine, which designate different fuel, ignition
and oil parameters). The different maps can be selected by the user using a switch 32 on the

handlebars of the motorbike 12 (see figure 1).

[0046] Referring to figure 7, the user can select the tune tab 34 which takes the user to the tune

interface 36 shown on figure 9. The tune interface 36 enables a user to select a map profile for
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the electronic control unit of the engine of the motorbike 12. In figure 9, profile one is selected.
The modify button 38 allows a user to modify the engine parameters defined in profile one. The
flash button 40 makes the module 10 transmit the modified profile to the electronic control unit

20 of the engine. The erase button 42 erases the selected profile.

[0047] Figure 10 shows the fuel map interface 42 which is accessible by the user after hitting the
modify button 38 (shown in figure 9). A user can use the arrow buttons 44 on the fuel map
interface 42 to select any that the user is interested in modifying. In the example of figure 10,
the cell 46 has been selected by the user. The plus/minus buttons 48 can be used to modify the
selected cell 46. Each cell relates to a combination of throttle position and RPM. In the example
of figure 10, the cell 46 is set at fifteen hundred RPM and zero per cent throttle. A value of
minus one per cent has been entered in cell 46, which means that when the engine is operating at
fifteen hundred RPM and zero per cent throttle the electronic control unit 20 will now give one

per cent less fuel in the operating condition of fifteen hundred RPM and zero per cent throttle.

[0048] Once a cell has been modified, it is highlighted (shown as cross hatched cells in figure

10) to indicate to the user that the parameter has been changed.

[0049] The data tabulated in the fuel map interface 42 of figure 10 can be represented
graphically as shown in figure 11. Each different set of parameters will alter the waveform 51.
The waveform 51 shows all the assigned fuel to air ratios for each the throttle and RPM position.
A skilled user could recognise whether a waveform 51 was functional or dysfunctional and
correct it accordingly using the module 12. In a preferred form of the invention, waveform data
can be presented to the user on the mobile phone which receives data via Bluetooth from the
module 10. A map is formed by sets of waveforms which define the operating parameters of the
electronic control unit 20. There will be other waveforms for ignition, oil and power valve
(among others). The inventors have found that in general, the average user should only be

allowed to modify the fuel, ignition advance, oil and power valve of the automobile.

[0050] Figure 12 shows the ignition advance map interface 50 which is accessible by the user
after swiping the fuel map interface 42 to the left. A user can use the arrow buttons 52 on the
ignition advance map interface 50 to select any cell that the user is interested in modifying. In
the example of figure 12, a cell 54 has been selected. The plus/minus buttons 56 can be used to
modify the selected cell 54. Each cell relates to a combination of throttle opening and RPM. In
the example of figure 11, the cell 54 is at 30 per cent throttle and seven and half thousand RPM.
A value of plus one degree has been entered, which means that the electronic control unit 20 will

now fire the spark one degree further away than the previous value entered from the top dead
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centre position. Top dead centre is the point at which the piston is at highest point, as
determined by the rotation of the crank shaft. By entering a value of plus one degree, the user is

making ignition occur one degree earlier than what it previous was.

[0051] Figure 13 shows the oil map interface 58 which is accessible by the user after swiping the
ignition advance map interface 50 (shown in figure 12) to the left. A user can use the arrow
buttons 60 on the oil map interface 58 to select any cell that the user is interested in modifying.
In the example of figure 13, the cell 62 has been selected. The plus/minus buttons 64 can be
used to modify the selected cell 62. Each cell relates to a combination of throttle opening and
RPM. In the example of figure 13, the selected cell 62 is at zero percent change at fifteen
hundred RPM and fifteen percent throttle. If this data was sent to the electronic control unit 20,
then the electronic control unit 20 would continue to the same amount as before (because no

increase or decrease has been programmed).

[0052] The module 10 has a number of additional ‘extras’ screens, such as including screens
which show the registered user of the device, the screen brightness, the module identifier
number, a diagnostic screen, a screen which shows which activation level has been purchased by
the user for the module (depending on the level of expertise of the user). One extras screen is a
service feature of the module 10 which enables the user to read and clear fault codes (shown in
figure 14) registered by the electronic control unit 20. A fault code may occur when the
electronic control unit senses an issue with the operation of the engine. A fault may relate to the

temperature or pressure of the engine, the failure of an engine component, for example.

[0053] The module 10 has an inbuilt antenna (not shown) to enable the module 10 to transmit
data to a mobile phone (or another computer) of a user. The module 10 can also log engine

output data and transmit the data to a mobile phone of the user (not shown).

[0054] The module can be connected to an automobile electronic control unit for reprogramming
the electronic control unit and then disconnected. Alternatively, it can remain connected to the
automobile at the discretion of the user. The new parameters sent to the electronic control unit

will remain indefinitely until changed again by the module.

[0055] Figure 15 shows buttons on the module 10 to operate different diagnostic tests for the
motorbike 12.

[0056] Button 26 activates a fuel pump of the motorbike 12 to enable the operator to test the

proper functionality of the fuel pump of the motorbike 12.
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[0057] Button 28 activates a fuel injector 1 of the motorbike 12 to enable the operator to test the

proper functionality of the fuel injector.

[0058] Button 30 activates a spark plug of the motorbike 12 to enable the operator to test the

proper functionality of the spark plug.

[0059] Button 32 activates a power valve of the motorbike 12 to enable the operator to test the

proper functionality of the power valve.

[0060] All of the aforementioned diagnostic tests are not present in the prior art on a unit which
is mounted on the motorbike 12. The ability to perform these tests whilst on the road with the

motorbike 12 confers a substantial advantage on the invention over the prior art.

[0061] Another inventive feature of the present invention is a diagnostic tool for testing and
adjusting tire traction. As shown in figure 15, this feature of the present invention comprises a
rotation transmitter 34 mounted on a rear tire of the motorbike 12 and a rotation transmitter 36
mounted on a front tire of the motorbike 12. The transmitter 34 transmits a signal to a receiver
38 mounted on the rear tire of the motorbike 12. The transmitter 36 transmits a signal to a

receiver 40 on the front tire of the motorbike 12.

[0062] If there is a loss of traction of the rear tire 12, then the module 12 will identify the
increase in rear wheel rotational speed, versus front wheel rotational speed and issue a fault code
on the screen 22 of the module 10. The module 10 will then immediately command the
electronically control unit to operate in a lower power mode until rear wheel traction is regained.
At that moment, it will then command the electronic control unit to return to the higher power

mode. The module 10 will then clear the fault code once rear wheel traction has been regained.

[0063] The user can use the module 12 to change a parameter of the engine using the user
interface screen 22 of the module 12 to test the ratio of rear wheel spin to front wheel spin of the
motorbike 12. In this way, the user can adjust the traction control to suit the environmental

conditions.

[0064] Any of the features described herein can be combined in any combination with any one

or more of the other features described herein within the scope of the invention.

[0065] In the present specification and claims (if any), the word ‘comprising’ and its derivatives
including ‘comprises’ and ‘comprise’ include each of the stated integers but does not exclude the

inclusion of one or more further integers.



WO 2024/254637 10 PCT/AU2024/050599

[0066] Reference throughout this specification to ‘one embodiment’ or ‘an embodiment” means
that a particular feature, structure, or characteristic described in connection with the embodiment
is included in at least one embodiment of the present invention. Thus, the appearance of the
phrases ‘in one embodiment’ or ‘in an embodiment’ in various places throughout this
specification are not necessarily all referring to the same embodiment. Furthermore, the
particular features, structures, or characteristics may be combined in any suitable manner in one

or more combinations.

[0067] In compliance with the statute, the invention has been described in language more or less
specific to structural or methodical features. It is to be understood that the invention is not
limited to specific features shown or described since the means herein described comprises
preferred forms of putting the invention into effect. The invention is, therefore, claimed in any
of its forms or modifications within the proper scope of the appended claims (if any)

appropriately interpreted by those skilled in the art.
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CLAIMS

1. A diagnostic testing module for controlling an electronic control unit of an automobile
engine, the module comprising:
(a) a processor;
{b) a housing for the processor;
(c) an adaptor cable for connecting the processor to the electronic control unit;
(d) a user interface screen for controlling the processor of the module and presenting data to
the user;
(e) a mount for attaching the housing to the automobile so that the module can travel with
the automobile,
wherein the processor is programmed to:
1. generate a key code for the electronic control unit;
ii. transmit the key code to the electronic control unit;
iii. allow a user to change a parameter of the engine using the user interface screen; and
iv. display the current outputs of the engine via the user interface screen;
v. transmit the changed parameter to the electronic control unit;
vi. read fault codes produced by the engine control unit; and
vii. enable a user to activate components of the engine to test those components and

display their current outputs.

2. The module of claim 1, wherein the module can clear fault codes produced by the engine if

those faults have been rectified.
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