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(57) Abstract: The invention relates to a method for improved take-off of a vehicle (100) having an Otto- engine (231) and a manu -
ally actuated clutch (241) of the vehicle transmission, comprising the steps of: - determining (s410) a first set (S1) of condition para-
meter values, said parameters comprising engine speed (Neng), vehicle speed (V), clutch position (CP), clutch position change rate
(CPprim) and engaged gear step (GS) of a gearbox (251) of said transmission; - determining (s410) if said first set (S1) of condition
parameter values meet first predetermined conditions; - if said first predetermined conditions of said first set (S1) of condition para-
meter values are met, activating (s420) a function (F) for providing an additional engine torque during take-oft conditions so as to
substantially maintain a prevailing engine speed (Neng) during activation of transmission operation. The invention relates also to a
computer programme product comprising program code (P) for a computer (200; 210) for implementing a method according to the
invention. The invention relates also to a system for improved take-oft of a vehicle and a motor vehicle (100) equipped with the sys -

tem.
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A system and a method for improved take-off of a vehicle
TECHNICAL FIELD

The present invention relates to a method for improved take-off of a vehicle having an Otto-
engine and a manually actuated clutch of the vehicle transmission. The invention relates also
to a computer program product comprising program code for a computer for implementing
a method according to the invention. It relates also to a system for improved take-off of a
vehicle having an Otto-engine and a manually actuated clutch of the vehicle transmission

and a motor vehicle equipped with the system.

BACKGROUND ART

During take-off by a vehicle being equipped with a manually controlled clutch and gearbox
an engine is experiencing peak loads when said clutch is engaging during a gear shifting
process. This may result in discomfort of the operator of the vehicle. This may also result in
that a prevailing engine speed is decreased abruptly resulting in impaired manoeuvrability
and potential stalling. If undesired stalling occurs potentially hazardous situations may be at

hand, in particular in city traffic or any other heavy traffic situations.

If the vehicle is operated with an Otto-engine (A-controlled) supplied air and fuel are
associated with some delays because of e.g. response time of vehicle internal components

and execution of control functions.

US2012221223 depicts a method of operating a vehicle equipped with a pneumatic booster
system. Herein a system for improving vehicle performance e.g. during start is provided,
wherein air of a physical reservoir (pressure tank) is used for providing air to an engine

complementing a turbo unit thereof.
SUMMARY OF THE INVENTION

An object of the present invention is to propose a novel and advantageous method for
improved take-off of a vehicle having an Otto-engine and a manually actuated clutch of the

vehicle transmission.
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Another object of the invention is to propose a novel and advantageous system and a novel
and advantageous computer program for improved take-off of a vehicle having an Otto-

engine and a manually actuated clutch of the vehicle transmission.

Another object of the present invention is to propose a novel and advantageous method

providing improved manoeuvrability of a vehicle during take-off in a cost efficient way.

Another object of the invention is to propose a novel and advantageous system and a novel
and advantageous computer program providing improved manoeuvrability of a vehicle

during take-off in a cost efficient way.

Yet another object of the invention is to propose a method, a system and a computer
program achieving reduced risk of undesired stalling of a vehicle having an Otto-engine and

a manually operated clutch and gearbox of a transmission thereof.

Yet another object of the invention is to propose a method, a system and a computer
program providing low strain and avoidance of high peak loading of a transmission during

take-off of a vehicle.

Yet another object of the invention is to propose an alternative method, an alternative
system and an alternative computer program for improved take-off of a vehicle having an

Otto-engine and a manually actuated clutch of the vehicle transmission.

Some of these objects are achieved with a method according to claim 1. Other objects are
achieved with a system according to claim 5. Advantageous embodiments are depicted in
the dependent claims. Substantially the same advantages of method steps of the innovative

method hold true for corresponding means of the innovative system.

According to an aspect of the invention there is provided a method for improved take-off of
a vehicle having an Otto-engine and a manually actuated clutch of the vehicle transmission,

comprising the steps of:
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- determining a first set of condition parameter values, said parameters comprising engine
speed, vehicle speed, clutch position, clutch position change rate and engaged gear step of a

gear box of said transmission;

- determining if said first set of condition parameter values meet first predetermined

conditions;

- if said first predetermined conditions of said first set of condition parameter values are met,
activating a function for providing an additional engine torque during take-off conditions so
as to substantially maintain a prevailing engine speed during activation of transmission

operation.

When certain predetermined conditions of said first set of condition parameter values are
met before clutch engagement during take-off said additional engine torque is prepared to
be available when said clutch is engaged during gear shifting. Hereby undesired stalling may

be avoided. According to an example said additional engine torque is provided if:
- a prevailing engine speed is below a certain threshold value, e.g. below 1000 rpm;
- a vehicle speed is below a certain threshold value, e.g. below 5 km/h;

- said clutch is disengaged to a certain extent, e.g. more than 20% and less than 90% (where

100% indicates a fully open clutch state);

- a clutch position change rate is less than a certain threshold value, which threshold value
may be any suitable predetermined clutch position change rate, e.g. -20% per sample
(corresponding to a relatively rapid closure of the clutch arrangement, i.e. the clutch

arrangement is moving towards a closed state); and
- a gear step other than a neutral gear step is engaged.

These conditions indicate that a gear shifting during take-off conditions is about to be
performed. Hereby said additional engine torque is prepared to be available when the

operator controls the clutch to be engaged.

Hereby said additional engine torque is provided so as to constitute a stand-by engine

torque available when said transmission of said vehicle is activated for operation, i.e. when
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said clutch is being engaged and said engine is propelling said vehicle during take-off. Said
take-off may be from a state where said vehicle is standing still or a state where said vehicle

is freewheeling at low speed.
The method may comprise the steps of:

- changing an ignition timing of the engine for postponing ignition so as to operate the

engine less efficiently, and

- increasing a flow of air and fuel to said engine by engine control so as to provide said

additional engine torque.

Hereby said additional engine torque is available when said clutch is engaged during gear
shifting at take-off while compensated by said postponed ignition. Hereby undesired
oscillation of a prevailing engine speed is avoided. An operator of the vehicle will hereby
experience a powerful engine during clutch engagement. Hereby undesired stalling is also

avoided because of said provision of said additional engine torque.
The method may comprise the steps of:

- determining a second set of condition parameter values, said parameters comprising
engine speed, vehicle speed, clutch position, clutch position change rate, engaged gear step

of said gear box of said transmission and time during which said function has been activated;

- determining if at least one condition parameter value of said second set of condition

parameters meet a respective second predetermined condition; and

- if said at least one respective second predetermined condition of said second set of
condition parameter values are met, de-activating said function for providing an additional

engine torque during take-off conditions.

Hereby said additional engine torque is only provided when required. The inventive method
hereby provides an automatic de-activation of said function when a certain condition
parameter meets a predetermined condition. Hereby a reliable and robust method for
improved take-off is provided. Hereby a user-friendly and convenient method for improved

take-off is provided.
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According to an example said function is de-activated if any following condition is met:

- said determined engine speed is larger than a predetermined engine speed threshold value,

e.g. larger than 1000 rpm;

- said determined vehicle speed is larger than a predetermined vehicle speed threshold

value, e.g. larger than 5 km/h;

- a determined clutch position is larger than a predetermined clutch position, e.g. larger than

80% or 90% (almost completely open clutch arrangement);

- said determined clutch position is less than a predetermined clutch position, e.g. less than

10% or 20%, during at least a predetermined time period, e.g. 2 seconds;

- said determined clutch position change rate is larger than a predetermined clutch position
change rate, e.g. 20% per sample (corresponding to a relatively rapid opening of the clutch

arrangement, i.e. the clutch arrangement is moving towards a fully opened state);
- said engaged gear step is equal to a neutral gear step;

- a determined time period during which said function has been activated is larger than a

predetermined time period, e.g. 1, 3 or 5 seconds.

Said predetermined threshold values relating to de-activation of said function may be based
on said certain threshold values for activating said function whereby respective hysteresis is
applied. This is advantageous for reasons of robustness of the method. Hereby undesired

activation/de-activation of said function is avoided.
The method may comprise the step of:

- de-activating said function for providing an additional engine torque during take-off
conditions comprising the step of decreasing said additional engine torque in accordance
with a predetermined profile. Hereby an operator of the vehicle may experience a

comfortable de-activation of said function.



10

15

20

25

WO 2017/119835 6 PCT/SE2016/051275

According to an aspect of the invention there is provided a system for improved take-off of a
vehicle having an Otto-engine and a manually actuated clutch of the vehicle transmission,

comprising:

- means for determining a first set of condition parameter values, said parameters
comprising engine speed, vehicle speed, clutch position, clutch position change rate and

engaged gear step of a gear box of said transmission;

- means for determining if said first set of condition parameter values meet first

predetermined conditions;

- means for, if said first predetermined conditions of said first set of condition parameter
values are met, activating a function for providing an additional engine torque during take-
off conditions so as to substantially maintain a prevailing engine speed during activation of

transmission operation.

The system may comprise:

- means for changing an ignition timing of the engine for postponing ignition so as to operate

the engine less efficiently, and

- means for increasing a flow of air and fuel to said engine by engine control so as to provide

said additional engine torque.

The system may comprise:

- means for determining a second set of condition parameter values, said parameters
comprising engine speed, vehicle speed, clutch position, clutch position change rate,
engaged gear step of said gear box of said transmission and time during which said function

has been activated;

- means for determining if at least one condition parameter value of said second set of

condition parameters meet a respective second predetermined condition; and
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- means for, if said at least one respective second predetermined condition of said second
set of condition parameter values are met, de-activating said function for providing an

additional engine torque during take-off conditions.

Said means for de-activating said function for providing an additional engine torque during
take-off conditions may be arranged for decreasing said additional engine torque in

accordance with a predetermined profile.

According to an aspect of the invention there is provided a vehicle comprising a system
according to what is presented herein. Said vehicle may be any from among a truck, bus or
passenger car. According to an embodiment the system is provided for a marine application

or industrial application.

According to an aspect of the invention there is provided a computer program for improved
take-off of a vehicle having an Otto-engine and a manually actuated clutch of the vehicle
transmission, wherein said computer program comprises program code for causing an
electronic control unit or a computer connected to the electronic control unit to perform the
steps according to anyone of the claims 1-4, when run on said electronic control unit or said

computer.

According to an aspect of the invention there is provided a computer program for improved
take-off of a vehicle having an Otto-engine and a manually actuated clutch of the vehicle
transmission, wherein said computer program comprises program code stored on a
computer-readable medium for causing an electronic control unit or a computer connected

to the electronic control unit to perform the steps according to anyone of the claims 1-4.

According to an aspect of the invention there is provided a computer program for improved
take-off of a vehicle having an Otto-engine and a manually actuated clutch of the vehicle
transmission, wherein said computer program comprises program code stored on a
computer-readable medium for causing an electronic control unit or a computer connected
to the electronic control unit to perform the steps according to anyone of the claims 1-4,

when run on said electronic control unit or said computer.
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According to an aspect of the invention there is provided a computer program product
containing a program code stored on a computer-readable medium for performing method
steps according to anyone of claims 1-4, when said computer program is run on an electronic

control unit or a computer connected to the electronic control unit.

According to an aspect of the invention there is provided a computer program product
containing a program code stored non-volatile on a computer-readable medium for
performing method steps according to anyone of claims 1-4, when said computer program is

run on an electronic control unit or a computer connected to the electronic control unit.

Further objects, advantages and novel features of the present invention will become
apparent to one skilled in the art from the following details, and also by putting the
invention into practice. Whereas the invention is described below, it should be noted that it
is not confined to the specific details described. One skilled in the art having access to the
teachings herein will recognise further applications, modifications and incorporations in

other fields, which are within the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

For fuller understanding of the present invention and its further objects and advantages, the
detailed description set out below should be read in conjunction with the accompanying
drawings, in which the same reference notations denote similar items in the various

diagrams, and in which:

Figure 1 schematically illustrates a vehicle according to an embodiment of the invention;
Figure 2a schematically illustrates a subsystem of the vehicle depicted in Figure 1, according
to an embodiment of the invention;

Figure 2b schematically illustrates a subsystem of the vehicle depicted in Figure 1, according
to an embodiment of the invention;

Figure 3 schematically illustrates a diagram relating to an embodiment of the invention;
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Figure 4a is a schematic flowchart of a method according to an embodiment of the

invention;

Figure 4b is a more detailed schematic flowchart of a method according to an embodiment

of the invention; and

Figure 5 schematically illustrates a computer according to an embodiment of the invention.

DETAILED DESCRIPTION

Figure 1 depicts a side view of a vehicle 100. The exemplified vehicle 100 comprises a tractor
unit 110 and a trailer 112. The vehicle 100 may be a heavy vehicle, e.g. a truck or a bus. It

may alternatively be a car.

It should be noted that the inventive system is applicable to various vehicles, such as e.g. a
mining machine, tractor, dumper, wheel loader, platform comprising an industrial robot,
forest machine, earth mover, road construction vehicle, road planner, emergency vehicle or

a tracked vehicle.

It should be noted that the invention is suitable for application in various systems comprising
an Otto-engine and thereto associated manually operated clutch and gearbox of a
transmission. It should be noted that the invention is suitable for application with any
combustion Otto-engine and is therefore not confined to combustion engines of motor
vehicles. The innovative method and the innovative system in one aspect of the invention
are well suited to other platforms which comprise an Otto-engine system than motor
vehicles, e.g. watercraft. The watercraft may be of any kind, e.g. motor boats, steamers,

ferries or ships.

The innovative method and the innovative system according to one aspect of the invention
are also well suited to, for example, systems which comprise industrial engines and/or

engine-powered industrial robots an associated manually controlled transmission.
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The innovative method and the innovative system according to one aspect of the invention
are also well suited to various kinds of power plants, e.g. an electric power plant which

comprises an engine-powered generator and an associated manually controlled transmission.

The innovative method and the innovative system are also well suited to various Otto-engine

systems, e.g. on a locomotive or some other platform.

The innovative method and the innovative system are also well suited to any system which

comprises an Otto type NOy generator and a manually operated transmission.

The term “link” refers herein to a communication link which may be a physical connection
such as an opto-electronic communication line, or a non-physical connection such as a

wireless connection, e.g. a radio link or microwave link.

With reference to Figure 2a there is illustrated a subsystem 279 of said vehicle 100 according

to an aspect of the invention.

An engine speed sensor 220 is arranged for communication with a first control unit 200 via a
link L220. Said engine speed sensor 220 is arranged to continuously or intermittently
determine a prevailing engine speed Neng of an engine 231. Said engine speed sensor 220 is
arranged to continuously or intermittently send signals $220 comprising information about

said detected engine speed Neng to said first control unit 200 via said link L220.

A clutch position sensor 230 is arranged for communication with said first control unit 200
via a link L230. Said clutch position sensor 230 is arranged to continuously or intermittently
determine a prevailing clutch position CP of a clutch arrangement 241. Said clutch position
sensor 230 is arranged to continuously or intermittently send signals S230 comprising
information about said detected clutch position CP to said first control unit 200 via said link
L230. Said clutch position CP is herein given in percent (%), wherein 0% refers to a state of
said clutch arrangement 241 being in a fully closed position and wherein 100% refers to a

state of said clutch arrangement 241 being in a fully open position.
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Said first control unit 200 is arranged to continuously or intermittently determine a clutch
position change rate CPprim. Said first control unit 200 is arranged to continuously or
intermittently determine a time derivative of said determined clutch position CP on the basis

of said received signals $230.

An accelerator pedal position sensor 240 is arranged at an accelerator pedal (not shown) of
the vehicle 100 and is further arranged for communication with said first control unit 200 via
a link L240. Said accelerator pedal is operated by an operator of the vehicle 100, whereby
said operator can request an engine torque Tq_demand for propelling said vehicle 100. Said
accelerator position sensor 240 is arranged to continuously or intermittently determine a
requested engine torque Tq_demand and continuously or intermittently send signals S240
comprising information about said detected requested engine torque Tq_demand to said
first control unit 200 via said link L240. Said first control unit 200 is arranged to determine a
requested engine torque Tq_demand based upon said signal $240 and/or any other signal
comprising information regarding a requested engine torque, e.g. generated by a cruise
control function of the vehicle 100. A total sum of requested engine torque is herein

denoted Tq_demand.

A vehicle speed sensor 250 is arranged at any suitable position of the vehicle 100, such as at
one or more wheels of the vehicle 100. The vehicle speed sensor 250 is further arranged for
communication with said first control unit 200 via a link L250. Said vehicle speed sensor 250
is arranged to continuously or intermittently determine a prevailing velocity V of the vehicle
100 and continuously or intermittently send signals S250 comprising information about said

detected velocity V of the vehicle 100 to said first control unit 200 via said link L250.

Alternatively said vehicle speed V may be determined by any other suitable means, such as a

GPS-unit.

Said first control unit 200 is arranged to determine a selected and activated gear step GS of a
gearbox 251. Said gear step GS is manually requested by an operator of the vehicle 100 by
any suitable means, such as a gear shifting device 270, e.g. in the form of a gear stick or gear
shifting paddles. Said operator may hereby select a gear step and affect said gear stick or
gear shifting paddles so as to perform a desired gear shift of said gearbox 251. Said gear

shifting device 270 is arranged for communication with said first control unit 200 via link
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L270. According to one example said manually operated gear shifting device 270 is arranged
to whenever applicable send signals S270 comprising information about said selected gear

step to said first control unit 200 via said link L270 for operation of said gearbox 251.

A manually operated clutch pedal 260 is arranged for communication with the first control
unit 200 via a link L260. Said clutch pedal 260 is arranged to continuously or intermittently
send signals S260 comprising information about a requested clutch position to the first
control unit 200 via said link L260. The first control unit 200 is arranged to operate said
clutch arrangement 241 in accordance therewith. Alternatively, said manually operated
clutch pedal is mechanically connected to said clutch arrangement 241 for adequate

operation.

According to an embodiment said first control unit 200 is arranged to activate a function F
for providing an additional engine torque during take-off conditions so as to substantially

maintain a prevailing engine speed Neng during activation of transmission operation.

By maintaining the engine speed Neng the driver comfort will be increased. This is due to the
fact that a change in engine speed Neng usually causes a change in motor sound. A change
of motor sound which is not caused by operating a gas or a brake pedal or the like, will often
be received as uncomfortable by a driver since the driver cannot relate the change of motor

sound to an action which he performs.

According to an embodiment said first control unit 200 is arranged to de-activate said
function F for providing an additional engine torque during take-off conditions so as to
substantially maintain a prevailing engine speed Neng during activation of transmission

operation.

The first control unit 200 is arranged to determine a lapsed time period T running from when
said function F is activated. Hereby said time period T indicates a time period from activation

of said function F to a current point of time.

The first control unit 200 is arranged to determine a suitable additional engine torque to be
provided by means of said activated function F. The first control unit 200 is also arranged to

control combustion according to a determined suitable corresponding change of ignition



10

15

20

25

30

WO 2017/119835 13 PCT/SE2016/051275

timing of said engine 231 so as to minimize engine speed change when said function F is

activated and said gear shifting is performed.

A second control unit 210 is arranged for communication with the first control unit 200 via a
link L210. It may be releasably connected to the first control unit 200. It may be a control
unit external to the vehicle 100. It may be adapted to performing the innovative method
steps according to the invention. It may be used to cross-load software to the first control
unit 200, particularly software for applying the innovative method. It may alternatively be
arranged for communication with the first control unit 200 via an internal network on board
the vehicle. It may be adapted to performing functions corresponding to those of the first
control unit 200, e.g. activating/de-activating said function F for providing an additional
engine torque during take-off conditions so as to substantially maintain a prevailing engine

speed Neng during activation of transmission operation.

Figure 2b schematically illustrates a subsystem 289 of the vehicle 100 shown in Figure 1,

according to an aspect of the invention.

This subsystem 289 is situated in the tractor unit 110 and comprises a combustion engine
231 with an output shaft 235 which is connected to a manually operated clutch arrangement
241. The combustion engine 231 is a so called Otto-engine. Said combustion engine 231 may
be powered by gas fuel, such as natural gas or any suitable vaporized fuel. The clutch
arrangement 241 may be a manually controlled automated clutch arrangement. This clutch
arrangement 241 is also connected to a shaft 245 which is an input shaft to a manually
controlled gearbox 251. The gearbox 251 may be configured to comprise any suitable
number of gear steps, e.g. 5, 12 or 16. The gearbox 251 has an output shaft 255 to transmit
torque to at least one pair of tractive wheels comprising a first tractive wheel 260a and a

second tractive wheel 260b.

The engine 231 is arranged to generate torque which can be transmitted to said tractive
wheels 260a and 260b so as to propel the vehicle 100. Said torque is hereby transmitted via
a transmission of the vehicle comprising the shaft 235, the clutch arrangement 241, the shaft

245, the gearbox 251 and the shaft 255.
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The first control unit 200 is arranged for communication with said engine 231 via a link L231
and is adapted for controlling the operation of said engine 231 in accordance with stored
control routines. During normal operation the first control unit 200 is arranged to control air
and thus fuel supply to said engine according to stored operational routines (A-controlled).
Hereby said first control unit 200 is arranged to, when applicable, activate said function F
according to an embodiment of the invention. The first control unit 200 is hereby arranged
to, when suitable, change an ignition timing of the engine 231 for postponing ignition so as
to operate the engine 231 less efficiently, and increasing a flow of air and fuel to said engine

231 by engine control so as to provide said additional engine torque.

Hereby said first control unit 200 is arranged to de-activate said function F according to an
embodiment of the invention. The first control unit 200 is hereby arranged to, when suitable,

operating said engine 231 in accordance with normal operating routines.

The first control unit 200 is arranged for communication with said clutch arrangement 241
via a link L241 and is adapted for controlling the operation of said clutch arrangement 241 in
accordance with vehicle operator actions. Hereby an operator of the vehicle 100 manually
may control said clutch arrangement 241 by means of said clutch pedal 260 for achieving

desired gear shifting during operation of said vehicle 100.

The first control unit 200 is arranged for communication with said gearbox 251 via a link
L251 and is adapted to controlling the operation of said gearbox 251 in accordance with
vehicle operator actions. Hereby an operator of the vehicle 100 manually may control said
gearbox 251 by means of said gear shifting device 270 for achieving desired gear shifting

during operation of said vehicle 100.

Said shaft 235 is provided with said engine speed sensor 220 to continuously determine a
prevailing engine speed Neng of said engine 231. This engine speed sensor 220 is adapted to
continuously or intermittently send signals $220 which contain information about said
determined prevailing engine speed Neng to the first control unit 200 via said link L220. The

first control unit 200 is adapted to continuously receiving said signals S220 and temporarily
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storing in a memory in it said information about the prevailing engine speed Neng. Said
engine speed sensor 220 may alternatively be situated in any other suitable position for
determining a prevailing engine speed Neng of said engine 231, such as at a fly-wheel of said

engine 231.

Said clutch arrangement 241 is provided with said clutch position sensor 230 so as to
continuously determine a prevailing clutch position CP of said clutch arrangement 241. This
clutch position sensor 230 is adapted to continuously or intermittently send signals 5230
which contain information about said determined prevailing clutch position CP to the first
control unit 200 via said link L230. The first control unit 200 is adapted to continuously
receiving said signal S230 and temporarily storing in a memory in it said information about
the prevailing clutch position CP. Said clutch position sensor 230 may alternatively be
situated in any other suitable position for determining a prevailing clutch position CP of said

clutch arrangement 241, such as at said clutch pedal 260.

At least one of said tracked wheels 260a and 260b is provided with said vehicle speed sensor
250 so as to continuously determine a prevailing vehicle speed V. This vehicle speed sensor
250 is adapted to continuously or intermittently send signals S250 which contain information
about said determined prevailing vehicle speed to the first control unit 200 via said link L250.
The first control unit 200 is adapted to continuously receiving said signal S250 and
temporarily storing in a memory in it said information about the prevailing vehicle speed V.
Said vehicle speed sensor 250 may alternatively be situated in any other suitable position for

determining a prevailing vehicle speed V.

Figure 3 schematically illustrates a diagram presenting indicated torque as a function of time

T. The indicated torque is given in Nm and said time T is given in seconds.

Hereby said engine 231 is operated with an indicated torque at a certain level until a first
time point T1 where said function F is activated in accordance with the teachings herein.
Hereby said additional engine torque is provided. Said additional engine torque is

constituted by a so called air torque, which may be provided by increasing a flow of air and
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fuel to said engine 231. At a second time point T2 said function F is de-activated in

accordance with the teachings herein.

Upon de-activation of said function F said air torque is decreased to any suitable level, e.g. to
the same level as before said first time point T1. Said indicated torque comprises said air
torque and an ignition torque of said engine. Said ignition torque hereby remains unchanged

during the time period defined as T1 to T3.

A time period T during which said function F is activated is herein defined as the time period

T1-T2.

During the time period T2 to T3 said air torque is controlled in accordance with a
predetermined profile, also referred to as a ramp function. This profile may be stored in a

memory of the first control unit 200.

During the time period T1 to T2 said clutch 241 is engaged for operating said transmission of
said vehicle 100. Hereby an engine speed value is vaguely affected, or not affected at all.
Thus, an engine speed Neng of said engine 231 may be substantially unchanged during said

gear shifting process according to an example of the invention.

Figure 4a schematically illustrates a flow chart of a method for improved take-off of a vehicle
100 having an Otto-engine 231 and a manually actuated clutch 241 of the vehicle
transmission. The method comprises a first method step s401. The method step s401

comprises the steps of:

- determining a first set S1 of condition parameter values, said parameters comprising
engine speed Neng, vehicle speed V, clutch position CP, clutch position change rate CPprim

and engaged gear step GS of a gearbox 251 of said transmission;

- determining if said first set S1 of condition parameter values meet first predetermined

conditions;

- if said first predetermined conditions of said first set S1 of condition parameter values are

met, activating a function F for providing an additional engine torque during take-off
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conditions so as to substantially maintain a prevailing engine speed Neng during activation

of transmission operation.

After the method step s401 the method ends/is returned.

Figure 4b schematically illustrates a flow chart of a method for improved take-off of a vehicle
100 having an Otto-engine 231 and a manually actuated clutch 241 of the vehicle

transmission. The method comprises a first method step s410.

The method step s410 comprises the step of determining a first set S1 of condition
parameter values, said parameters comprising engine speed Neng, vehicle speed V, clutch
position CP, clutch position change rate CPprim and engaged gear step GS of a gearbox 251

of said transmission.

The method step s410 further comprise the step of determining if said first set S1 of
condition parameter values meet first predetermined conditions. This may be determined as

depicted below.

Hereby said determined prevailing engine speed Neng is compared with a predetermined
first engine speed threshold value Nth1. Said first predetermined engine speed threshold
value Nth1 may be e.g. 1000 rpm. If said prevailing engine speed Neng is less than said first

predetermined engine speed threshold value Nth1 this predetermined condition is met.

Hereby said determined prevailing vehicle speed V is compared with a first predetermined
vehicle speed threshold value Vth1. Said first predetermined vehicle speed threshold value
Vthl may be e.g. 5km/h. If said prevailing vehicle speed V is less than said first

predetermined vehicle speed threshold value Vth1 this predetermined condition is met.

Hereby said determined clutch position value CP is compared with a predetermined clutch
position value CPthla (%) and predetermined clutch position value CPthlb (%). Said
predetermined clutch position value CPthla may be e.g. 20% and said predetermined clutch
position value CPth1lb may be e.g. 90%. If said determined clutch position value CP is larger
than said predetermined clutch position value CPth1la and smaller than said predetermined

clutch position value CPth1b this predetermined condition is met.
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Hereby said determined clutch position change rate CPprim is compared with a first
predetermined clutch position change rate CPprim1. Said first predetermined clutch position
change rate CPprim1 is any suitable predetermined clutch position change rate (e.g. -20%
per sample). If said determined clutch position change rate CPprim is less (e.g. -30% per
sample) than said first predetermined clutch position change rate CPprim1 this
predetermined condition is met. This corresponds to a relatively rapid closure of the clutch

arrangement, i.e. the clutch arrangement is moving towards a closed state.

According to an example embodiment, said determined selected gear step value GS is
compared with a predetermined gear step value GS0. Said predetermined gear step value
GSO0 is 0. If said selected gear step value GS differs from said predetermined gear step value
GSO, i.e. that a selected gear step is a gear step allowing propulsion of said vehicle 100, this

predetermined condition is met.

If said first predetermined conditions of said first set S1 of condition parameter values are

met a subsequent method step s420 is performed.

The method step s420 comprises the step of activating a function F for providing an
additional engine torque during take-off conditions so as to substantially maintain a

prevailing engine speed during activation of transmission operation.

The method step s420 may comprise the step of changing an ignition timing of the engine
231 for postponing ignition so as to operate the engine less efficiently. The step s420 may
comprise the step of determining a suitable change of ignition timing of the engine 231.
According to an example a current ignition timing is changed to a predetermined ignition

timing.

The method step s420 may comprise the step of increasing a flow of air and fuel to said
engine by engine control so as to provide said additional engine torque. The step s420 may
comprise the step of determining a suitable increase of a flow of air and fuel to said engine
of the engine 231. According to an example a current flow of air and fuel is changed to a

predetermined flow of air and fuel.

After the method step s420 a subsequent method step s430 is performed.
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The method step s430 comprises the step of determining a second set S2 of condition
parameter values. Said parameters comprising engine speed Neng, vehicle speed V, clutch
position CP, clutch position change rate CPprim, engaged gear step GS of said gearbox 251 of

said transmission and time T during which said function F has been activated.

The method step s430 comprises the step of determining if at least one condition parameter
value of said second set S2 of condition parameters meets a respective second

predetermined condition.

The method step s430 comprises the step of determining if said determined engine speed
Neng is larger than a second predetermined engine speed threshold value Nth2. Nth2 is a
suitable value which is larger than said first engine speed threshold value Nth1. If said
determined engine speed Neng is larger than said second predetermined engine speed
threshold value Nth2 this predetermined condition is met and the method step s440 is

performed.

The method step s430 comprises the step of determining if said determined vehicle speed V
is larger than a second predetermined vehicle speed threshold value Vth2. Vth2 is a suitable
value which is larger than said first vehicle speed threshold value Vth1l. If said determined

vehicle speed V is larger than said second predetermined vehicle speed threshold value Vth2

this predetermined condition is met and the method step s440 is performed.

The method step s430 comprises the step of determining if said determined clutch position
CP is larger than a second predetermined clutch position CPth2. CPth2 is a suitable, relatively
high value, such as 90%. If said determined engine clutch position CP is larger than said
second predetermined clutch position CPth2 this predetermined condition is met and the

method step s440 is performed.

The method step s430 comprises the step of determining if said determined clutch position
CP is less than a third predetermined clutch position CPth3. CPth3 may be e.g. 20%. If said

determined engine clutch position CP is less than said third predetermined clutch position
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CPth3 during a predetermined time period, e.g. 2 or 3 seconds, this predetermined condition

is met and the method step s440 is performed.

The method step s430 comprises the step of determining if said determined clutch position
change rate CPprim is larger than a second predetermined clutch position change rate
CPprim2, e.g. 20% per sample. If said determined engine clutch position change rate CPprim
is larger than said second predetermined clutch position CPprim2 this predetermined
condition is met and the method step s440 is performed. This corresponds to a relatively
rapid opening of the clutch arrangement, i.e. the clutch arrangement is moving towards a

fully opened state.

The method step s430 comprises the step of determining if said engaged gear step GS is
equal to said predetermined gear step GSO. If said engaged gear step GS is equal to said
predetermined gear step GSO this predetermined condition is met and the method step s440

is performed.

The method step s430 comprises the step of determining if said determined time period T is
larger than a predetermined time period Tth. Tth may be e.g. 2, 5 or 10 seconds. If said
determined time period T is larger than said predetermined time period Tth this

predetermined condition is met and the method step s440 is performed.
It should be noted that if:

- said determined engine speed Neng is larger than said second predetermined engine speed

threshold value Nth2; or

- said determined vehicle speed V is larger than said second predetermined vehicle speed

threshold value Vth2; or

- determined clutch position CP is larger than a second predetermined clutch position CPth2;

or

- said determined clutch position CP is less than a third predetermined clutch position CPth3

during at least a predetermined time period; or

- said determined clutch position change rate CPprim is larger than a second predetermined

clutch position change rate CPprim2 (opening the clutch arrangement); or
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- said engaged gear step GS is equal to said predetermined gear step GSO; or
- said determined time period T is larger than a predetermined time period Tth,

said method step s440 is performed.

If said at least one respective second predetermined condition of said second set S2 of

condition parameter values are met a subsequent method step s440 is performed.

The method step s440 comprises the step of de-activating said function F for providing an

additional engine torque during take-off conditions.

The method step s440 may comprise the step of decreasing said additional engine torque in

accordance with a predetermined profile.

After the method step s440 the method ends/is returned.

Figure 5 is a diagram of one version of a device 500. The control units 200 and 210 described
with reference to Figure 2 may in one version comprise the device 500. The device 500
comprises a non-volatile memory 520, a data processing unit 510 and a read/write memory
550. The non-volatile memory 520 has a first memory element 530 in which a computer
program, e.g. an operating system, is stored for controlling the function of the device 500.
The device 500 further comprises a bus controller, a serial communication port, |/O means,
an A/D converter, a time and date input and transfer unit, an event counter and an
interruption controller (not depicted). The non-volatile memory 520 has also a second

memory element 540.

The computer program P comprises routines for improved take-off of a vehicle 100 having

an Otto-engine 231 and a manually actuated clutch 241 of the vehicle transmission.

The computer program P may comprise routines for determining a first set 51 of condition

parameter values, said parameters comprising engine speed Neng, vehicle speed V, clutch
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position CP, clutch position change rate CPprim and engaged gear step GS of said gear box

251 of said transmission.

The computer program P may comprise routines for determining if said first set 51 of

condition parameter values meet first predetermined conditions.

The computer program P may comprise routines for, if said first predetermined conditions of
said first set S1 of condition parameter values are met, activating a function F for providing
an additional engine torque during take-off conditions so as to substantially maintain a

prevailing engine speed Neng during activation of transmission operation.

The computer program P may comprise routines for changing an ignition timing of the
engine 231 for postponing ignition so as to operate the engine 231 less efficiently. The
computer program P may comprise routines for increasing a flow of air and fuel to said

engine by engine 231 control so as to provide said additional engine torque.

The computer program P may comprise routines for determining a second set S2 of
condition parameter values, said parameters comprising engine speed Neng, vehicle speed V,
clutch position CP, clutch position change rate CPprim, engaged gear step GS of said gearbox

251 of said transmission and time T during which said function F has been activated.

The computer program P may comprise routines for determining if at least one condition
parameter value of said second set S2 of condition parameters meet a respective second

predetermined condition.

The computer program P may comprise routines for, if said at least one respective second
predetermined condition of said second set S2 of condition parameter values are met, de-
activating said function F for providing an additional engine torque during take-off

conditions.

The computer program P may comprise routines for de-activating said function F for
providing an additional engine torque during take-off conditions by decreasing said

additional engine torque in accordance with a predetermined profile.

The program P may be stored in an executable form or in compressed form in a memory 560

and/or in a read/write memory 550.
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Where it is stated that the data processing unit 510 performs a certain function, it means
that it conducts a certain part of the program which is stored in the memory 560 or a certain

part of the program which is stored in the read/write memory 550.

The data processing device 510 can communicate with a data port 599 via a data bus 515.
The non-volatile memory 520 is intended for communication with the data processing unit
510 via a data bus 512. The separate memory 560 is intended to communicate with the data
processing unit via a data bus 511. The read/write memory 550 is arranged to communicate
with the data processing unit 510 via a data bus 514. The links L210, L230, L240, L250, L260,
L270, L231; L241 and L251 for example, may be connected to the data port 599 (see Figure
2a and Figure 2b).

When data are received on the data port 599, they are stored temporarily in the second
memory element 540. When input data received have been temporarily stored, the data

processing unit 510 will be prepared to conduct code execution as described above.

Parts of the methods herein described may be conducted by the device 500 by means of the
data processing unit 510 which runs the program stored in the memory 560 or the
read/write memory 550. When the device 500 runs the program, methods herein described

are executed.

The foregoing description of the preferred embodiments of the present invention is
provided for illustrative and descriptive purposes. It is not intended to be exhaustive, nor to
limit the invention to the variants described. Many modifications and variations will
obviously suggest themselves to one skilled in the art. The embodiments have been chosen
and described in order to best explain the principles of the invention and their practical
applications and thereby make it possible for one skilled in the art to understand the
invention for different embodiments and with the various modifications appropriate to the

intended use.



10

15

20

25

WO 2017/119835 24 PCT/SE2016/051275

Claims

1. A method for improved take-off of a vehicle (100) having an Otto-engine (231) and a

manually actuated clutch (241) of the vehicle transmission, comprising the steps of:

- determining (s410) a first set (S1) of condition parameter values, said parameters
comprising engine speed (Neng), vehicle speed (V), clutch position (CP), clutch position

change rate (CPprim) and engaged gear step (GS) of a gearbox (251) of said transmission;

- determining (s410) if said first set (S1) of condition parameter values meet first

predetermined conditions;

- if said first predetermined conditions of said first set (S1) of condition parameter values are
met, activating (s420) a function (F) for providing an additional engine torque during take-off
conditions so as to substantially maintain a prevailing engine speed (Neng) during activation

of transmission operation.

2. The method according to claim 1, comprising the steps of:

- if said first predetermined conditions of said first set (S1) of condition parameter values are
met, changing (s420) an ignition timing of the engine (231) for postponing ignition so as to

operate the engine (231) less efficiently, and

- if said first predetermined conditions of said first set (S1) of condition parameter values are
met, increasing (s420) a flow of air and fuel to said engine (231) by engine control so as to

provide said additional engine torque.

3. The method according to claim 1 or 2, comprising the steps of:

- determining (s430) a second set (S2) of condition parameter values, said parameters
comprising engine speed (Neng), vehicle speed (V), clutch position (CP), clutch position
change rate (CPprim), engaged gear step (GS) of said gearbox (251) of said transmission and

time (T) during which said function (F) has been activated;
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- determining (s430) if at least one condition parameter value of said second set (S2) of

condition parameters meet a respective second predetermined condition; and

- if said at least one respective second predetermined condition of said second set (S2) of
condition parameter values are met, de-activating (s440) said function (F) for providing an

additional engine torque during take-off conditions.

4. The method according to claim 3, comprising the step of:

- de-activating (s440) said function (F) for providing an additional engine torque during take-
off conditions comprising the step of decreasing said additional engine torque in accordance

with a predetermined profile.

5. A system for improved take-off of a vehicle (100) having an Otto-engine (231) and a

manually actuated clutch (241) of the vehicle transmission, comprising:

- means (200; 210; 500) for determining a first set (51) of condition parameter values, said
parameters comprising engine speed (Neng), vehicle speed (V), clutch position (CP), clutch
position change rate (CPprim) and engaged gear step (GS) of a gearbox (251) of said

transmission;

- means (200; 210; 500) for determining if said first set (51) of condition parameter values

meet first predetermined conditions;

- means (200; 210; 500) for, if said first predetermined conditions of said first set (S1) of
condition parameter values are met, activating a function (F) for providing an additional
engine torque during take-off conditions so as to substantially maintain a prevailing engine

speed (Neng) during activation of transmission operation.

6. The system according to claim 5, comprising:
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- means (200; 210; 500) for, if said first predetermined conditions of said first set (S1) of
condition parameter values are met, changing an ignition timing of the engine (231) for

postponing ignition so as to operate the engine (231) less efficiently, and

- means (200; 210; 500) for, if said first predetermined conditions of said first set (S1) of
condition parameter values are met, increasing a flow of air and fuel to said engine (231) by

engine control so as to provide said additional engine torque.

7. The system according to claim 5 or 6, comprising:

- means (200; 210; 500) for determining a second set (S2) of condition parameter values,
said parameters comprising engine speed (Neng), vehicle speed (V), clutch position (CP),
clutch position change rate (CPprim), engaged gear step (GS) of said gearbox (251) of said

transmission and time (T) during which said function (F) has been activated;

- means (200; 210; 500) for determining if at least one condition parameter value of said
second set (S2) of condition parameters meet a respective second predetermined condition;

and

- means (200; 210; 500) for, if said at least one respective second predetermined condition
of said second set (S2) of condition parameter values are met, de-activating said function (F)

for providing an additional engine torque during take-off conditions.

8. The system according to claim 7, wherein said means (200; 210; 500) for de-activating said
function (F) for providing an additional engine torque during take-off conditions is arranged

for decreasing said additional engine torque in accordance with a predetermined profile.

9. A vehicle (100; 110) comprising a system according to anyone of claims 5-8.

10. The vehicle (100; 110) according to claim 9, which vehicle is any from among a truck, bus

Or passenger car.
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11. A computer program (P) for improved take-off of a vehicle (100) having an Otto-engine
(231) and a manually actuated clutch (241) of the vehicle transmission, wherein said
computer program (P) comprises program code for causing an electronic control unit (200;
500) or a computer (210; 500) connected to the electronic control unit (200; 500) to perform

the steps according to any of the claims 1-4.

12. A computer program product containing a program code stored on a computer-readable
medium for performing method steps according to any of claims 1-4, when said computer
program is run on an electronic control unit (200; 500) or a computer (210; 500) connected

to the electronic control unit (200; 500).
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