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(57) Abstract: A vehicle control apparatus is provided that can maintain an automatic engine stop function when an abnormality oc -
curs in a preceding vehicle following control function. The vehicle control apparatus includes a first control unit configured to in -
clude a preceding vehicle following control function to control vehicle speed, based on a traveling state of a preceding vehicle, and
to output a prohibition request to an automatic engine stop function; and a second control unit contigured to include the automatic
engine stop function, and to maintain the automatic engine stop function, contrary to the prohibition request output from the first
control unit, when an abnormality occurs in the preceding vehicle following control function.
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Description

[Title of the Invention] VEHICLE CONTROL APPARATUS

[Technical Field]
The disclosures herein generally relate to

a vehicle control apparatus.

[Background Art]

A vehicle control apparatus has been known
that allows automatic stopping of an engine while
ACC (Active Cruise Control) is operating if negative
booster pressure becomes greater than or equal to a
second predetermined value, which is greater than a
first predetermined value (see, for example, Patent
Document 1).

[Related-Art Documents]

[Patent Documents]

[Patent Document i] Japanese Laid-open Patent

Publication NO. 2014-070531

[Summary of the Invention]
[Problem to be Solved by Invention]

Incidentally, while an abnormality occurs
in a preceding vehicle following control function
such as ACC, if a control apparatus that implements
a preceding vehicle following control function,
outputs a prohibition request to an automatic engine
stop function, the automatic engine stop function
may be unnecessarily disturbed."

It is an object of the present invention
to provide a vehicle control apparatus that can
maintain the automatic engine stop function when an

abnormality occurs in a preceding vehicle following
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control function.:.

[Means to Solve the Problem]

-According to at least one embodiment of
the present invention, a vehicle control apparatus
includes a first control ‘unit configured to include
a preceding vehicle following control function to
control vehicle speed, based on a traveling state of
a preceding vehicle, and to output a prohibition
request to an automatic engine stop function; and a
second control unit configured to include the
automatic engine stop function, and to maintain the
automatic engine stop function, contrary to the
prohibition request output from the first control
unit, when an abnormality occurs in the preceding

vehicle following control function.

[Advantage of the Invention]

According to at least one embodiment of
the present invention, a vehicle control apparatus
can be obtained that can maintain the automatic
engine stop function when an abnormality occurs in

the preceding vehicle following control function.

[Brief Description of Drawings]

FIG. 1 is a diagram illustrating a basic
configuration example of a vehicle control apparatus
1;-

FIG. 2 - 1s a flowchart illustrating an
example of an 8&S prohibition request generation
process executed by a first ECU 10;

FIG. 3 1s a flowchart illustrating an

example of a mask flag setting process executed by a
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second ECU 20;

FIG. 4 is a flowchart illustrating an
example of an operational method of an automatic
engine stop function when receiving an S&S
prohibition request from the first ECU 10, while the
automatic engine stop function does not operate;

FIG. 5 1s a flowchart illustrating an
example of an operational methed of an automatic
engine stop function when not receiving an S&S
prohibition request from the first ECU 10, while the
automatic engine stop function does not operate;

FIG. 6 1is a flowchart illustrating an
example of an operational method of an automatic
engine stop function when receiving an S&S
prohibition request from the first ECU 10, while the
automatic engine stop function operates; and

FIG. 7 is a flowchart illustrating an
example of an operational method of an automatic
engine stop function when not receiving: ' an S&S
prohibition request from the first ECU 10, while the

automatic engine stop function operates.

[Mode for Carrying Out the Invention]

‘In the following, embodiments of the
present invention will be described with reference
to the drawings.

FIG. 1 is a diagram illustrating a basic
configuration example of a vehicle control apparatus
1. The vehicle control apparatus 1 is built in a
vehicle.

The vehicle control apparatus 1 includes a
first ECU (Electronic Control Unit) 10, a second ECU
20, and a brake ECU 30. The first ECU 10, the



WO 2015/190309 PCT/JP2015/065491

10

15

20

25

30

second ECU 20 and the brake ECU 30 are connected
with each other via an appropriate bus, for example,
a CAN (controller area network).

The first ECU 10 includes a preceding
vehicle following‘control function. The preceding
vehicle following control function is represented by
ACC, which may be arbitrarily named, and may be a
control function similar to the ACC, for example,
CACC (Cooperative Adaptive Cruise Control) or the
like. Note that the preceding vehicle following
control function may preferably be a function that

operates while the vehicle speed is greater than or

equal to 0 (for example, an all-inclusive speed
range ACC). In. the following, assume that the
preceding vehicle following control function

operates while the vehicle speed is greater than or
equal to O.

The first ECU 10 is connected with an ACC
switch 12. The ACC switch 12 is built in a vehicle
room (for example, on a steering column), and can be
operated by a user. The ACC switch 12 may be a
switch that is capable of operations such as turning
on and off, resuming, speed setting (increasing
speed or decreasing speed), and canceling, and may
include a master switch.

The first ECU 10 is connected with a radar
14 or the 1like that detects preceding vehicle
information (relative distance, relative speed, and

the 1like), using a sound wave (for example, a

supersonic wave), a radio wave (for example, a
millimeter wave), a light wave (for example, a
laser), or the like. The radar 14 may be, for

example, a laser radar, a millimeter-wave radar, or
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a supersonic radar. Also, instead of, or in
addition to the radar 14, an image sensor may be
used. | The first ECU 10 executes the preceding
vehicle following control function based on the
preceding vehicle information obtained by the radar
14. The preceding vehicle following <control
function may include, for example, acceleration
control, deceleration control, constant speed
traveling control, and the like.
| The second ECU 20 includes an automatic
engine stop function. The automatic engine stop
function may be an arbitrary function including an
S&S (Stop & Start) or the 1like. The automatic
engine stop function may be accompanied by an engine
restart function.
Based on the vehicle speed information and
the like, the second ECU 20 determines whether a
predetermined S&S start condition is satisfied, and
if determining that the predetermined S&S start
condition is satisfied, the second ECU 20 has the
automatic engine stop function operate. Having the
automatic engine stop function operate includes
stopping the engine. The S&S start condition
includes a condition that the vehicle speed is less
than or equal to a predetermined vehicle speed Viy
(referred to as the "E/G-stop vehicle speed V"
below) . The E/G-stop vehicle speed Vi, may be zero
or a speed within a low vehicle speed region, for
example, 13 km/h, or may be variable. Note that the
S&S start condition may include other arbitrary
conditions, for example, an open fault of the
battery 1s not detected; the brake pedal is stepped

on; the magnitude of Dbooster negative pressure 1is
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greater than or equal to a predetermined value;
states of charge (SOC) of air-conditioning and a
battery; a road gradient and the 1like. Logical AND
may be taken with tHese conditions.

.~ The second ECU 20 determines whether the
predetermined S&S end condition i1s satisfied, and if
determining that the predetermined S&S end condition
is satisfied, the second ECU 20 stops the operation
of the automatic engine stop function. Stopping the
automatic engine stdp function includes starting the
engine. Note that the predetermined S&S end
condition may include arbitrary conditions. Typical
conditions include, for example, that stepping on
the brake pedal is released; the magnitude of
booster negative  pressure Dbecomes less than a
predetermined value; and others such as a state of
air-conditicning (reduced air-conditioning comfort)
or a state of the battery (reduced capacity).

The brake ECU 30 controls a brake actuator
(not shown). The 'brake ECU 30 supplies vehicle
speed information calculated based on wheel speed
sensors {(not shown) to the first ECU 10 and the
second ECU 20, for example, via a CAN. Note that
the first ECU 10 and/or the second ECU 20 may obtain
the vehicle speed information from the other ECUs,
or may directly obtain it based on a detection
signal from the wheel speed sensors. Also, instead
of, or in addition to the information from the wheel
speed sensors, the first ECU 10 and/or the second
ECU 20 may obtain the vehicle speed information from
a change of the vehicle position from a GPS receiver,
or the rotational speed of the output shaft of the

transmission.
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FIG. 2 is a flowchart illustrating an
example of ‘an  S&S prohibition request generation
process executed by the first ECU 10. The process
illustrated in FIG. 2 may be repeatedly executed for
predetermined cycles while the ACC switch of the
vehicle is in an on state.

At Step 8200, based on the latest vehicle
speed information, the first ECU 10 determines
whether the speed is less than or equal to the E/G-
stop vehicle speed Vip. If the speed is less than
or equal to the E/G-stop vehicle speed Vi,, the
process for thisvcycle goes forward to Step S202;
otherwise, the process for this cycle ends.

At Step S202, the first ECU 10 determines

whether a resume command is input by the ACC switch

12. The resume command 1is typically input by

operating the ACC switch 12 to be at a resume
position, when the driver wants to resume the
operation of the ACC switch after having released
the speed setting by stepping on the brake petal or
the clutch pedal during a constant traveling under
the ACC. Note that, on this occasion, the vehicle
speed is gradually accelerated to a speed that has
been set before thé release. If a resume command is
input by the ACC switch 12, the process for this
cycle goes forward to Step S204; otherwise, the
process for this cycle ends.

At Step S204, the first ECU 10 outputs an
S&S prohibition = request. The S&S prohibition
request is a signal that requests the second ECU 20
not to operate the automatic engine stop function.
Note that if having output an S&S prohibition
request, the first ECU 10 may continue to output
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the S&S prohibition request for a certain number of
cycles without executing the determination at Step
5202 as long as a positive determination is obtained
at Step S5200.
| Note that 1if the automatic engine stop
function operates when acceleration by the preceding
vehicle following control function is required, the
engine needs to be restarted, which 1is wasteful.
Also, 1f the engine has already been stopped due to
the automatic engine stop function when acceleration
by the preceding vehicle following control function
is required, the engine needs to be restarted
immediately. In this regard, according to the
process illustrated in FIG. 2, when the speed 1is
less than or equal to the E/G-stop vehicle speed Vi,
and a resume command i1s input by the ACC switch, an
S&S prohibition request 1s output. If the S&S
prohibition request.is output, basically (exceptions
will be described later), a state 1s generated in
which the second ECU 20 does not have the automatic
engine stop function operate. Therefore, according
to the process illustrated in FIG. 2, if
acceleration by the preceding vehicle following
control function 1is required while the engine is
being stopped due to the automatic engine stop
function, it is pQSsible to prohibit the automatic
engine stop function from operating, or to restart
the stopped engine immediately.
Note that, in the example illustrated in
FIG. 2, although the first ECU 10 determines whether
the speed is less than or equal to the E/G-stop
vehicle speed Vi, at Step 85200, it may determine

whether the vehicle speed is less than or equal to a
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predetermined vehicle speed (# the E/G-stop vehicle
speed Vip) . This takes a read error difference of
the vehicle speed (described later) that may be
generated between the first ECU 10 and the second
ECU 20, into account. Therefore, the predetermined
vehicle speed may be, for example, 1less than the
E/G-stop vehicle speed Vi, by a predetermined error
difference. The predetermined error difference may
be determined, for example, depending on the read
error difference of the vehicle speed that may be
generated between the first ECU 10 and the second
ECU 20. Also, from the same viewpoint, at Step S$202,
the first ECU 10 may determine whether a state
continues for a predetermined time or longer during
which the vehicle speed is less than or equal to the
prédetermined Vehicle speed.

Also, in the example illustrated in FIG. 2,
the first ECU 10 outputs an S&S prohibition request
when the vehicle speed is less than or equal to the
E/G-stop vehicle speed Vi,, and a resume command is
input by the ACC switch. In addition to, or
instead of this <condition, the first ECU 10 may
output an S&S prohibition request when another
condition is satisfied. The other condition may be
a condition under which acceleration control by the
preceding vehicle following control function 1is
expected or executed within a vehicle speed range
where the automatic engine stop function may operate.

| FIG. 3 1is a flowchart illustrating an
example of a mask flag setting process executed by
the second ECU 20. The process illustrated in FIG.
3 may be an interrupt process that is activated when

an S&S prohibition request 1s received (see Step
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S300) in a state where an S&S prohibition request
flag (described later) is "0" while the ignition
switch is turned on.

At Step S300, the second ECU 20 determines
whether it teceives an S&S prohibition request from
the first ECU 10. Namely, the second ECU 20
determines whether an S&S prohibition request 1is
output from the first ECU 10. If receiving an S&S
prohibition request from the first ECU 10, the
process goes forward to Step S302; otherwise, the
process transitions into a state that waits for an
output of an S&S prohibition request from the first
ECU 10. '

At Step S302, based on the latest wvehicle
speed information, the second ECU 20 determines
whether the vehicle speed is greater than the E/G-
stop vehicle speed V. If the vehicle speed is
greater than the E/G-stop vehicle speed Vi, the
mask flag setting process goes forward to Step S304;
otherwise, the mask flag setting process ends for
the'S&S prohibition request received this time.

At Step 5304, the second ECU 20 sets the
mask flag to "1". The mask flag is a  flag to
determine whether an S&S prohibition request from
the first ECU 10 is masked where "1" represents a
masked state, and "0" represents a non-masked state.
The mask flag is 'reset to "0" when the ignition
switch is turned off or on. Once the mask flag is
set to "1" during a trip, then, the state where the
flag is set to "1" 1is maintained until the ignition
switch is turned off.

According to the process 1illustrated in

FIG. 3, 1f the vehicle speed is greater than the
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E/G-stop vehicle speed Vi, when receiving an S&S
prohibition request from the first ECU 10, the mask
flag can be set to "1". The S&S prohibition request
is output only when the speed is less than or equal
to the E/G-stop vehicle speed Vi, as illustrated in
FIG. 2. Therefore, the vehicle speed greater than
the E/G-stop vehicle speed Vi, when receiving an S&S
prohibition request from the first ECU 10, implies
that an abnormality ‘occurs in the preceding vehicle
following control function in some way.
Abnormalities of the preceding vehicle following
control function include, for example, that the
first ECU 10 goes' out of control. Therefore,
according to the process illustrated in FIG. 3, the
mask flag can be set to "1" when an abnormality
occurs in the preceding vehicle following control
function.

Note that, in the process illustrated in
FIG. 3, as a condition to set the mask flag to "1"
when receiving an 8&S prohibition request from the
first ECU 10, it is necessary that the vehicle speed
at the moment is greater than the E/G-stop vehicle
speed  Vin. However, to take the read error
difference of the vehicle speed that could be
generated between the first ECU 10 and the second
ECU 20 into account, at Step $302, the second ECU 20
may determine whether the vehicle speed is greater
than the E/G-stop vehicle speed Vin by a
predetermined value (>0), and/or, may determine
whether a state continues for a predetermined time
or longer during which the vehicle speed is greater
than the E/G-stop vehicle speed Vin. Note that the

read error difference of the vehicle speed between
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the first ECU 10 and the second ECU 20 may be
generated by a difference of read timings of the
vehicle speed signal in a CAN, and such a timing
difference may be generated due to a time lag
between an output time of an S&S prohibition request
from the first ECU 10 and a reception time of the
S&S prohibition request at the second ECU 20.

Also, in the process illustrated in FIG. 3,

as a condition to set the mask flag to "1" when

.receiving an S&S prohibition request from the first

ECU 10, it 1is necessary that the vehicle speed at
the moment is greater than the 'E/G—stop vehicle
speed Vip. However, instead of, or in addition to
the vehicle speed being greater than the E/G—stop
vehicle speed Vi,, one or more other conditions may
be added as logical AND conditions or logical OR
conditions. In this case, another condition may be
an inverse of « the output condition of an S&S
prohibition request by the first ECU 10. Namely,
for a proposition that "if the output condition is
satisfied, an 8S&S prohibition request is output"”,
the other condition may be set that 1f the
contraposition is not true, the mask flag is set to
"iv.

FIG. 4. is a flowchart illustrating an
example of an operational method of the automatic
engine stop function when receiving an S&S
prohibition request from the first ECU 10. The
process 1illustrated in FIG. 4 may be repeatedly
executed for predetermined cycles when the automatic
engine stop function does not operate (the engine
operates), while the ignition switch is turned on.

At Step 5400, the second ECU 20 determines
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whether it receives an S&S prohibition request from
the first ECU 10. Namely, the second ECU 20
determines whether an S&S prohibition request is
output from the first ECU 10. If receiving an S&S
prohibition request from the first ECU 10, the
process goes forward to Step S402; otherwise, the
process goes forward to FIG. 5 which will be
described later.

At Step 5402, based on the latest vehicle
speed information, the second ECU 20 determines
whether the speed is less than or equal to the E/G-
stop vehicle speed V. If the speed is less than
or equal to the E/G-stop vehicle speed V.,, the
process for this cycle goes forward to Step S404;
otherwise, the process for this cycle ends. |

| At Step S404, the second ECU 20 determines
whether the mask flag is set to "1". ‘If the mask
flag is set to "1", the process for this cycle goes
forward to Step S5406; or if the mask flag is not set
to "1" (namely, the mask flag is set to "0"), the
process for this cycle ends.

At Step 5406, the second ECU 20 has the
automatic engine stop function operate under
conditions that the other S&S start conditions are
satisfied. If the other S&S start conditions are
not satisfied, the process for this cycle ends.
Whether the other conditions are satisfied may be
determined at Step 5402, or conversely, the
condition at Step S402 may be determined at Step
5406 as the othef conditions. When a state 1is
formed where the engine stops by the operation of
the automatic engine stop function, the process in

FIG. 6 starts, which will be described later.
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According to the process 1illustrated in
FIG. 4, 1if the mask flag 1is set to "O" when
receiving an S&S prohibition request from the first
ECU 10, the second ECU 20‘does not go forward to
Step S406, and does not have the automatic engine
stop function operate. Thus, when an abnormality
does not occur in the preceding vehicle following
control function, the automatic engine stop function
is prohibited in response to an S&S prohibition
request from the first ECU 10. On the other hand,
if the mask flag is set to "1" when receiving an S&S
prohibition requést from the first ECU 10, the
second ECU 20 goes forward to Step S406, and has the
automatic engine stop function operate under
conditions that the other S&S start conditions are
satisfied. Thus, when an abnormality occurs in the
preceding vehicle following control function, an S&S
prohibition request from the first ECU 10 can be
masked to have the automatic engine stop function
operate. v

Incidentally, when the first ECU 10 have a
self-abnormality detection function to detect by
itself that an abnormality occurs in the preceding
vehicle following control function, and if detecting
by itself that an abnormality occurs in the
preceding vehicle following control function, the
first ECU 10 can stop the preceding vehicle
following control function SO that an S&S
prdhibition request 1is not output. However, if an
abnormality occurs that cannot be detected by such a
self-abnormality detection function (for example,
the first ECU 10 goes out of control), an S&S

prohibition request may be unnecessarily output.
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This is the same for a case where the first ECU 10

does not have a self-abnormality detection function.

'In such a case, an unnecessary S&S prohibition

request from the first ECU 10 may reduce operational
occasions of the automatic engine stop function, and
effects of the automatic engine stop function (fuel
efficiency and emission reduction) may not Dbe
sufficiently exhibited.

In contrast to this, according to. the
process illustrated in FIG. 4, as described above,
when an abnormality occurs in the preceding vehicle
following control‘ function, an S&S prohibition
request from the first ECU 10 can be masked on the
second ECU 20 side, to continue a state where the
automatic engine stop function can operate. Thus,
inconvenience can be reduced that could be caused by
outputting an S&S prohibition request when an
abnormality occurs in the preceding vehicle
following control function, and the effects of the
automatic engine stop function (fuel efficiency and
emission reduction) can be maintained.

FIG. 5 1is a flowchart illustrating an
example of an operational method of the automatic
engine stop function when not receiving an S&S
prohibition request from the first ECU 10.

At Step S500, based on the latest vehicle
speed information, the second ECU 20 determines
whether the speed is less than or equal to the E/G-
stop vehicle speed Vien - If the speed is less than
or equal to the E/G-stop vehicle speed Vi,, the
process for this cycle goes forward to Step S502;
otherwise, the process in FIG. 4 starts from the

next cycle.
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At Step 5502, the second ECU 20 has the

automatic engine stop function operate under

conditions that the other S&8 start conditions are

satisfied. Note that if the other S&S start
conditions are not satisfied, the process in FIG. 4
starts from the next cycle. Whether the other S&S
start conditions are satisfied may be determined at
Step S500, or conversely, the condition at Step S500
may be determined at Step 85502 as the other S&S.
start conditions. When a state 1s formed where the
engine is stopped by an operation of the automatic
engine stop function, the process in FIG. 6 starts,
which will be described later.

Note that although the processes
illustrated in FIG. 4 and FIG. 5 are described
separately for the sake of explanation, these
processes may be integrated. ‘

FIG. 6 1is a flowchart illustrating an
example of an operational method of the automatic
engine stop function when receiving an S&S
prohibition request from the first ECU 10, while the
automatic éngine stop function operates. The
process illustrated in FIG. 6 may be repeatedly
executed for predetermined cycles when the automatic
engiﬁe stop function operates (the engine stops),
while the ignition switch is turned on.

Steps S600 to S604 may be the same as
Steps 5400 to S404 illustrated in FIG. 4. However,
if the mask flag is set to "0" at Step S604, the
process goes forward to Step S606; or if the mask
flag is set to "1", the process for this cycle ends.

At Step S606, the second ECU 20 stops the

operation of the automatic engine stop function.
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Having completed Step S606, the process in FIG. 4
starts for the next cycle.

According to the process illustrated in
FIG. 6, if the mask flag is set to "0" when
receiving an S&S prohibition request from the first
ECU 10, the second ECU 20 goes forward to Step S606,
and stops the operation of the automatic engine stop
function. Thus, when an abnormality does not occur
in the preceding vehicle following control function,
the engine can be promptly restarted in response to
an S&S prohibition request from the first ECU 10.
On the other hand, if the mask flag is set to "1V
when receiving an S&S prohibition request from the
first ECU 10, the second ECU 20 does not go forward
to Step S$S606, and does stop the operation of the
automatic engine stop function. Thus, when an
abnormality occurs in the preceding vehicle
following control function, an S&S prohibition
request from the first ECU 10 can be masked to have
the automatic engine stop function operate.

FIG. 7 is a flowchart illustrating an
exémple of an operational method of the automatic
engine stop function when not receiving an S&S
prohibition request from the first ECU 10, while the
automatic engine stop function operates.

Step S700 may be the same as Step S500
illustrated in FIG. 5. However, If the speed 1is
less than or equal to the E/G-stop vehicle speed Vgj
the process for this cycle goes forward to Step
S$702; otherwise, the process in FIG. 6 starts from
the next cycle.

At Step S702, the second ECU 20 stops the

operation of the automatic engine stop function
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under conditions that the predetermined S&S end
conditions are satisfied. Note that if the other
S&S end conditions are not satisfied, the process
for this <cycle ends, and the process in FIG. 6
starts from the next cycle. The predetermined S&S
end conditions may be as described above. If
stopping the operation of the automatic engine stop
funétion,'the process in FIG. 4 starts from the next
cycle.

Note that although the processes
illustrated in FIG. 6 and FIG. 7 are described
separately for the sake of explanatioﬁ, these
processes may be integrated.

' As above, the embodiments have been
described in detail. Further, the present invention
is not 1limited to these embodiments, but various
variations and modifications may be made without
departing from the scope of the present invention.
Also, all or multiple elements in the above
embodiments may be combined.

For example, 1n the embodiments described
above, although the mask flag is reset for each trip,
the reset timing of the mask flag may be arbitrary.
For example, the mask £flag may be reset once in
multiple trips, may be reset when a predetermined
time or a predetermined distance has passed, or may
be reset when a predetermined reset input is
received.

[Description of Reference Symbols]

1 vehicle control apparatus

10 first ECU

12 ACC switch

20 second ECU
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Claims

Claim 1. A vehicle control apparatus,
comprising:

a first control unit configured to include
a preceding vehicle following control function to
control vehicle speed, based on a traveling state of
a preceding vehicle, and to output a prohibition
request to an automatic engine stop function; and

a secoﬁd control unit configured to
include the automatic engine stop function, and to
maintain the automatic engine stop function,
contrary to the prohibition request output from the
first control unit, when an abnormality occurs in

the preceding vehicle following contreol function.

Claim 2. The vehicle control apparatus, as
claimed in claim 1, wherein the first control unit
outputs the proHibition ‘request when executing
acceleration control in a state where the vehicle
speed 1is less than or equal to a predetermined
vehicle speed,

wherein the second control unit detects
the abnormality in the preceding wvehicle following
control function when the prohibition request 1is
output in a state where the vehicle speed is greater

than a predetermined vehicle speed.
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Claim 3. The vehicle control apparatus, as
claimed in claim 1 or 2, wherein when the
prohibition request is output from the first control
unit when the abnormality occurs in the preceding
vehicle following <control function, the second
control unit has the automatic engine stop function

operate when a predetermined condition is satisfied.
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FIG.2

RESUME COMMAND
BY ACC”SWITCH

YES |
5204

OUTPUT S&S
PROHIBITION REQUEST

Cew

PROHIBITION REQUEST
RECEIVED?

FIG.3

s S304
SET MASK FLAG




WO 2015/190309 PCT/JP2015/065491

FIG.4
YES 5406
HAVE AUTOMATIC ENGINE
STOP FUNCTION OPERATE
C END 3
FIG.5

YES
< S502

HAVE AUTOMATIC ENGINE
STOP FUNCTION OPERATE

®




WO 2015/190309 PCT/JP2015/065491

4/4
( staRT )
(2)——

- IS S&S
PROHIBITION REQUEST
RECEIVED

S600

FIG6
NO /(8606
START ENGINE
oo )
FIG.7

YES
o S702
START ENGINE

o




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2015/065491

A. CLASSIFICATION OF SUBJECT MATTER

INV. B60W30/16 B60W30/17
ADD.

FO2N11/08

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B6OW FO2ZN

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

HOETZER DIETER [DE])
7 September 2007 (2007-09-07)

claims 1-5
figures 2-4

29 June 2006 (2006-06-29)
paragraphs [0008] - [0018]
paragraphs [0032] - [0046]
paragraph [0055]

claims 1-3

figures 2,4,5

page 2, line 12 - page 5, line 13

X WO 2007/098999 Al (BOSCH GMBH ROBERT [DE]; 1-3

X US 2006/142121 A1l (MORIYA KOUKI [JP]) 1-3

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 September 2015

Date of mailing of the international search report

24/09/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Calabrese, Nunziante

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/JP2015/065491

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

19 January 2012 (2012-01-19)
paragraphs [0004] - [0007]
paragraphs [0041] - [0056]
claims 1,11,15

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 20127191317 Al (MUELLER-LERWE ARMIN 1-3
[DE] ET AL) 26 July 2012 (2012-07-26)
paragraphs [0003] - [0024]
claims 1,2,8
X US 20127016573 Al (ELLIS NATHANIEL [US]) 1-3

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/JP2015/065491
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2007098999 Al 07-09-2007 DE 102006009654 Al 08-11-2007
EP 1994275 Al 26-11-2008
JP 2009528213 A 06-08-2009
US 2009312933 Al 17-12-2009
WO 2007098999 Al 07-09-2007
US 2006142121 Al 29-06-2006  CN 1796747 A 05-07-2006
DE 102005062450 Al 13-07-2006
JP 2006183600 A 13-07-2006
US 2006142121 Al 29-06-2006
US 2012191317 Al 26-07-2012  NONE
US 2012016573 Al 19-01-2012  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

