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(57) Abstract: A control device for a vehicle includes a controller. The controller is contigured to execute automatic stop control of
an engine and automatic start control of the engine on the basis of an estimated value of a brake depression force. The estimated
value of the brake depression force is calculated by using a brake fluid pressure and a brake booster pressure. The controller is con-
figured to calculate a threshold on the basis of an average value of the estimated values of the brake depression force and a standard
deviation that is calculated from the estimated values of the brake depression force. The controller is configured to determine depres -
sion of a brake pedal by comparing the estimated value of the brake depression force with the threshold.
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VEHICLE AND CONTROL DEVICE FOR VEHICLE

BACKGROUND OF THE INVENTION

1. Field of the Invention
[0001] The present invention relates to a yehicle and a control device for a

vehicle.

2. Deséription of Related Art

[‘0002]' ‘ As'many have paid attention to environmental concemé; as one of
methods for reducing fuel éonsumption of a vehicle, attention has been focused on
control -for automatically stopping an engine during idling in which é vehicle is stopped.
This control is so-called idling stop control. |

[0003] ~ In such idling stop -control, the engine automatically stops when a
spec’ifived‘ stop condition is met, and the .éngine automatically starts when a specified
restart condition is met. | | |

[0004] In recent years, control for autorﬁatically sfarting an. engine-on’ the basis
kof a change.in brake fluid pressure that occurs in accordance with- a brake pedal
depression amount by a driver has been known (see Japanese Patent No. 3613970, for
example). - This further improves startability of the engine and realizes “smooth
automatic stop and smooth automatic start of the engine.- |

[0005] In a' techpique disclosed in Japanese Pétept No. 3613970, Whether an
engine restart conditjon is met is dc;términed on the basis of the change in brake fluid
préssuré ‘tha»t corresponds to a depression force by the driver ‘on the brake p‘edal

hereinafter referred to as a "brake depression force") after a vehicle stops.
. P , . p

SUMMARY OF THE INVENTION
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[0006] Since the brake ﬂuid pressure varies by various factors, it cannot be said
that the brake depression force is accurately obtained by the technique disclosed in
Japanese Patent No. 3613970.

[0007] When this brake depression force canno‘t _accurately be obtained, the
brake pedal depression amount cannot prec1se1y be grasped As a result the automatic -
start control of the engme cannot appropnately be executed.

[0008] In view of the above, the present 1nvent10n prov1des a vehicle and a
control device. for a vehicle that can accurately execute control regarding automatic stop
and automatic start of an engme ‘

[0009] Accordmg toa fxrst aspect of the present 1nvent10n a control device for a
vehicle includes a controller.. The controller is configured to execute’ automatic stop
control of an 'eugine and automatic start control of the engine on the basis of an estimated
value of a brake depression force. The estimated value of the brake depression force is
calculated by using a brake fluid pressure and a brake b_doster pressure. The controller
is configured to calculate a threshold on the basis of an average value of the estimated

values of the brake deptession force and a standard -deviation calculat‘ed from the

estimated values of the btake dep‘ressidn force. _ The. controller is configured to
determine depreésion of a brake pedal by cunlparing the estimated value of the brake
depressmn force with the threshold. |

[0010] In the above aspect, the threshold may be calculated as a sum of the
average value of the estlmated values of the brake depression force and a Value obtained
by tr1p11cat1ng the standard deviation.

[0011] In the above aspect the average value may be calculated on the basis of
a moving average of the estimated values of the brake depression force. |

[0012] Accor\ding to another aspect of the present invention, a.vehicle includes a-
brake pedal, a master cylinder, a brake bocster, and a controller. The master cylinder is
-configured to generate a brake fluid pressure. The brake booster is configured to
generate a force based on a brake booster pressureand transmit the force to the master -

cylinder. The controller is configured to control the engine such that the engine is 'kept
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in a stop state wheﬁ a brake pedal operation is canceled from a state that the brake pedal
is operated by the larger brake depression force than the vth'reshold during a stop of the
vehicle and a stop of the engine. The controller is configufed to cbntrol the engine such
that the engine is. started when the brake pedal operation is canceled from a state that the
brake pedal is operated by the brake depression force that is equal to or lower than the
threshold during the stop of the v;hicle and the stop of the engine. The brake
depression force is calculated on the basis of the brake fluid pressure and the brake
booster pressure. The threshold is calculated on the basis‘ of an average value of the
brake depression force and a standard deviation that is calculated from the brake
depression force. | |

- [0013] According to the aspects of the present iﬁvention, the vehicle and the
controller for thé vehicle that can aécuraitély execute control regarding the automatic:stop

and the automatic start of the engine can be obtained.

'BRIEF DESCRIPTION OF THE DRAWINGS
, [00.14] Features, advantages, and technical and industrial signifiéance 6f
éxempl-ary embodiments of the invention will be déscribed below with reference to the
accompanying drawings, in which like numerals denote like elements, and wherein:
FIG. 1 illustrates a vehicle that includes a controlier according to one ‘embodiment;
and |
FIG. 2 illustrates a deterrﬁinaﬁon on dépression of a brake pedal by thé controller

according to the one embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS
[0015] A detailed description will hereinafter be made on an embodiment with
réference to éccompanying- drawings.
[0016] - A description will be made on a schematic ‘configuratidn of a controller
100 for é vehicle 1 according to ‘this embodiment with reference to the drawings. FIG. 1

illustrates the vehicle 1 that includes the controller 100 according to the one embodiment. -
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[0017] | The vehicle 1 includes an ehgine E,‘a brake booster 12,.a master cylinder
14, and the controller 100. | In addition to the above, the v’ehiéle 1 includes brake wheel
cylinders 19a ;[O 19d, a brake actuator 16, - and the like. The brake actuator 16 adjusts a
fluid pressure that is applied to each of the brake wheel cylinders 19a to 19d. The
controller 100 controls these components, so as to execute control régarding automatic-
stop and automatic start of the engine E. - , , |

[OOISj When a driver depresses a Brake pedal 11, the controller 100 applies a
braking force that corresponds to a brake depression force to the vehicle 1.

[0019] The brake pedal 11 is a device that receives a brake operation by the
driver.. | |

[0020] The brake booster 1‘2 is a boosting mechanisfn that- ge‘nerates a force
"based on a brake booster pressure and transmits the force to the master cylinder 14. The |
brake boéster 12 is separated by a diaphragm (not shown) into a constant pressure
chamber on the master cylinder 14 side and a variable pressﬁre chamber 0n»the‘ brake
pedal 11 side. When the brake pedal 11 is not depfessed, pressures in the constant
pressure chambg:r and the variable pressure chamber are each maintained at the
atmospheric pressure or lower. 'Th‘en, when the brake pedal 11 is depressed by the
driver in this state, the atmospheric air is introduced into the variable pressure chamber
_side.. Accordingly, a difference in pressure occurs before and behind the-diaphragm, and
‘the fdrce based on the brake. booster pressure is thereby generated. Just as described,
the bréke bboster 12 assists 1n the operation of the bréke pedai 11 by the driver.

[0021] The master cylinder 14 is a device for gcnerating a brake fluid pressure
that cbrresponds tb the brake depression -force.- The master cyiinder 14 receives the
brake dgpressjon force and the force based on the brake boostef pressure that is generatéd
by the brake booster 12, so as to generate the brake bﬂuid pressure.

[0022]  With this‘configuration, the master cylinder 14 can increase the brake
fluid pressure in brakes that correspond to right and left wheels.ISa to 15d to the brake

fluid pressure that corresponds to the brake depression force.
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[0023] The controllef 100 includes a central processing unit (CPU), a read only
memory ("ROM), and a random accessr memory (RAM). The CPU executes various
computation processés on the control regarding the automatic’stop and the automatic start
of the engine. The ROM storeé an engine control program, various sets of data, and the
like. The RAM tgmporarily stores results of the computation processes by the CPU,
detection results of various _sensors, and the like. o

[0024] A brake fluid pressure sensor Sp and a brake booster pressure sensor Sb
are coﬁnected to the controller 100.  The brake fluid ‘pressure sensor Sp detects the brake
© fluid preséure (the bfevlke’ fluid pressur-e‘ of the master cylinder 14). -~ The brake booster
pressﬁfc sensor Sb detects the pressure in the brake booster 12 (hereinafter referred to as
the "brake booster pressure"). In additioil‘ to fh(; above, a vehicle speed sensor,\ an
engine speed sensor, and the like are connected to the controller 100, for example.

[0025] Next, a descfiptioﬁ will' be. made on a schematic configuration of the
controller 100 for the vehicle 1 according to this embodiment with reference to the
drawings. | | _

[0026] The controller 100 automatically _stopsk the engine E when a specified
- stop condition is met, and éutomatically starts the engine E when a speéified restart
condition is met. Such control is referred fo as stop and start control.

[0027] - More specifically, as shoWh in FIG. 1, detection signals are ihpUt to the
controller 100, the detection signals being produéed as a result of detection by various
, sensors in accordance' with a driving status of the driver. Based on the input detection
signals, the CPU computes the brake depression force. The computed brake depression
force is output to the engine E. More specifically, a number of actuators, 'such as a
starter motor (not shown) for driving the engine E, are connected to an outpﬁt port of the
controller 100. Then, the control regarding the automatic stop and the aut-omatic start of
the engine is executed by driving each of the actuators onvthe basis of the computed brake
depression force. ‘

| [0028] " In detail, in the stop and start control of this embodiment, when the

driver depresses the brake pedal 11 and the vehicle 1 is thus brought to a stop, the engine
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E is stopped. When the operation of the brake pedal 11 is canceled thereafter, the
engine E is restarted. By the way, it can be a great burden for the drivef to kéep
dépressing the brake pedal 11 when the vehicle 1 is stopped due to a traffic jam or the
like.

[0029] In view of 'the above, the c_:ontroller 100 controls the engine E such that,
when the braké pédal 11 is once depressed hard during the stop of the vehicle 1, an idling
stop state (an engine stop state) is kept. even when the Operation of the brake pedal 11 is
canceled thereafter. Thus, thé burden of driving on the driver can be alleviated.

[0030] In such control, the controller 100 needs to determine a brake pedal
depression status by the driver. A détefmination on the depression of the bréke pedal 11
is, made on the basis of the bfaké depression force. | |

[0031]  More specifically, a determination on é degree of the depression of the
brake pedal 11 by the driver (whether gentle depression or hérd depression) is made by
using the brake depre.ssion force of the driver. Thus, in order to make 'the‘determi‘nation
on the depression of the brake pedal 11, it is important to further accurately compute and
estimate the brake depression force. | |

| [0032] Accordingly, the controller 100 can accurateiy exécute the control
regarding the automatic stop and the automatic start of the engine E’.‘

[0033)  The brake fluid pressure that is detected by the b.rake‘ fluid pressure
sénsor Sp and the brake booster pressure that is detected by the brake booster presSure
~sensor Sb are used to estimate the brake depression force. As described abo?e, the
brake booster 12 is the boosting mechanism that generates the force based on the brake
booster pressure. Accordingly, the brake fluid pressure also varies by the brake booster
bressure. Thus, the brake fluid pressure and the brake booster pfes‘sure are used to
estimate the brake ‘depréssion force.

[0034] A brake force (a force to push the masfcr cylinder 14) is calculated on
the basis of the folloWing equation (1)..

[0035]  (The brak.ebforce) = (the brake depression force) + (the force based on the

brake booster preésure). (D)
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Accordingly, the brake depression. force is calculated lon the basis of the following
equation (2). | .
' [0036]  (The brake depression force) = (the brake force) — (the force based on the
brake booster pressure)...(2)
In this case, the brake force is calculated on the basis of the followipg‘eqléation (3).
| -[0037} (Th’e brake force) = (the brake fluid pressure) x (an area of the master
cylinder)...(3) |
The force based on the brake booster pressure is calculated on the basis of the following
equation (4). | |
[0038]  (The force based on thé brake booster pressure) = (the brake bdoster
pressure) x (an area of the diaphragm of the brake booster 12)...(4) |
Accordingly, the brake dépression force is computéd on the basis of the equations (2) to
- (4), and this computa’tion“.result- is used as an esti»mzbltevd value of the b;aké depressibn
| force. This computation is executed by the controller 100. |
[0039] More specifically, the area of the master cylinder and the area of the
diaphragm aré Stbred in the ROM of the controller 100 in advance. Based on each of
‘'the areas stored in advance and the‘input of the idetect\ion signal from each of the sensors
Sp, _Sb,‘the CPU of the 'chtroller 100 computes the estimated value of the brake
depression force. The area of the master cylinder and the area of the diaphragm are
‘respectively computed from a diameter of the master cylinder and a diameter of the
diaphragm of the brake booster 12. |
[0040] As described :above, the cont_rcﬂler 100‘according to this embodiment can
calculate the estimated value of the brake depression force by using the brake booster
pressure as one parameter. - Therefore, it is possible to aécurately Calculate the éstimated
value of the brake depression force while reflecting an influence of the change in brake
booster pressure. |
[0041] In addition, the force »based on the brake booster prgssuré 1s used to
compute the estifhated value of the brake depression force. Thus, it is possible to

increase the accuracy in the determination on the depression. As shown in FIG. 2, this
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determination on the depression is mede by compafing the estimated value ef the brake
depréésio‘n force with a threshold.

[0042] Next, calculation of the threshold Wﬂl be described.

[0043] The threshold is ealculated as a sum of an average value of the estimated
values of the brake depression force and‘a‘ standard deviation. The average value of the
estimated'vélues of the brake depression force is obtained by calculating a movir_lg
average of the computétion results of the estimatedv values of the brake depression force.
The standard deviation is calculated from the estimated values of the brake depreesion
force. | More specifically, the threshold is calculated on the basis of the following
equation (5). In the equation (5), Fayg is the average value of the estimated values of
the brake depression force. Meanwhile, o represents the standard deviation of the
estimated values of the brake depress'ion force. ~ In this embodiment, a third Vs‘tandard
~ deviation 30 is used as'. the threshold. ) | |
 (The threshold) = Fayg + 30...(5)

Here, the standard deviation o is calculated onb the basis of the following equation (6).
In the eQuation (6), x; represents the estimated value of the brake depression force that is

' compuied by the controller 100 at speeified intervals.

. U:\/—l—i(xi_FAVE)Z ! ' : e ()
NG | | |

[0044] | Next, the computation of the moving average will be described. The .
mox./ing average is computed by calculating a siniple average of the ‘plurzil,estirrvlated
values of the brake depression force. For example, when the last 10 of the estimated ’
values of the brake depression force are sampled, thev average value (the moving average)
of the estimated values of the brake. depressioni force is calculated on the basis of the
-following equation (7). The estimated value of the brake depression force is computed

when the brake fluid pressure and the brake booster pressure, which correspond to the
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depression amount of the brake pedal 11, are contiﬁuously input io the controller 100 at |
the specified intervéls. Here, When the newest estimated value of the Brake depression’ |
force is 'cornpuied by the controller 100, the oldest estimated value of the brake

’depression force is updated successively by the ncwést estimated value of the brake
depression force. Thus, this moving average varies in conjunction with the estimated

value of the brake depression force.

. X X, Xy | - e
;FAVE-:II 210 . (N

[00\45] E Thé standard deviation is calculated by using the simple ’average of the
plurél estimated values of the brake depression -force. Thus, the standard deviation
varies in conjunction with the estimated value of the brake depression force and the
moving average. For'ex.ample,f when the last ”10 of the.estimated,values of the brake
depression force are sampled, the standard deviation is calculated on the basis of the

following equation (8).

| 1. SV . | ‘ - e (8
o= 1_6 xl_FAVE)Z'*'(xz"FAVE)Z+"'+(x10'_FAVE)2} ®

[0046] In reality, the brake depression force varies by individuals. In addition,
when the vehicle is stopped while inclined on a slope or the like, a heavier vehicle body
is more likely to slide down than a lighter vehicle body. In order to prevent this, the

_driver may have to increase the brake depression force. |

[0047] Due to such a factor, the actuai brake depression force varies or

fluctuates. Variability in the brake 'depression force refers to a variation .in the brake

“depression force that is generated in accordance with an individual difference by the each
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driver,‘a degree of inclination of the vehicle body, a difference in a weight of the vehicle |
body, or the like. A fluctuation in the bra_ké depression force refers to a variation in the
brake depression force that is generated inevitably when 1t is intended to maintain the
~ brake depre’ssidn force. ‘Similarly, the variability and the fluctuation are also present in
the estimated value of the brake depression force. .

[0048] However, as described above, since the threshold is set on the basis of
the average value of the estimated values of the brake depression force, it is possible to
calculate the thres_hold, to which the variability in the estimated value of the brake
de_:ﬁression fofce is xeﬂected. _ | | |

[0049] In‘a.ddi‘tion, the threshold is set on the basis of the standard deviation of
the estimated values of the.brake dépression force. Thus, the threshold can correspond
'to a fluctuated status of the brake depression force and a ‘depression status .(whether the:
hard dépresSion or the géntlé depression). Accordingly, the threshold can be calculated
~ while the ﬂuctuatidn in the estimated value of the brake depression force is not
~ erroneously recognized as a r_esult of the hard depression. In addition, it is possible to
accurately calculate the thre;hold by reflecting an influence of .t'he individual difference
by thc‘ each driver, the degreé of inclination of the <Vehi.c1e body, the weight of the vehicle
“body, or the like. - /

| [0050] Then, based on the above equations (2) to (6), the detérmination on the

depression of the brake ypedal‘ll is made. | ' |

| [0051] More specifically, the estimated value of the brake depression force that

is computéd on the basis of the above equation (2) at the spécified intervals is

continuously and temporarily stored in the RAM of fhé coﬁiroller 100. In addition, in

correspondence with the estimated» value of the brake depression force, the threshold is
also comﬁuted by the CPU of 'the controll;f 100 at the Specified intervals.

-[0052] Next, the estimated value of the brake depression force and the threshold

that are computed as described above are compared by the coﬁtroller 100 at speéified

intervals. Then, when the estimated value of the brake‘ depression force exceeds the -
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» th’résh'olld, the controller 100 makes a determination that the brake pedal 11 is depressed
hard. | | \ ‘ | . _
- [0053] During the stop of the vehicle 1 and the stp of the engine, even if the
. controller 100 determines that the brake pedal 11 is dépreséed by a powerful force that
| exceeds the threshold, -and the operation of the brake pedal 11 is caﬁceled thereafter, the
cqntr'oller 100 keeps the idling stop state (the engine stop state) and thus does.‘n.ot‘
autométical_ly start the engine E. | |
[0054]  More specifically, a command signal fof the automatic start of the engine
‘is not transmitted from the controller 100 to the starter motor, and the engine stop state is
kept as is.” ' o ‘ a
[0055] On the other hand, when the controller 100 deteﬁnines that the-brake .
| pédal 11 is depréssed by a gentle force thgt is equal to or lower than the threshold, and
the operation of the brake pédal 11 is can,celed during the stbp of the vehicle 1, the
controller 100 starts thé engine E. ' '
.[005‘6] In this embodiment, the controller 100 determines the depression of tﬁe |
brake“pédal after the vehicle 1 is brought to a stop and the engine is automatically
stopped. Th_us,'the controller 100 samplés the‘ ésﬁmatcd value of the brake depression
force duriﬁg~_ the'stob of the-vehiclé at the specified intervals, so as to éompute the
average value of the estimated values of the brake depressibn force and the threshold.
Therefore, ‘it is possible to accurately make the determination on the dep'res'sion- of the |
_ brake pedal 11 during the stop of the vehicle. | A
[0057] The preferred embodiment of the present invention has been described so
far. However, the present invention is not lifnited to the above-described embodiment.
The p-resevnt invenﬁon can be used for various typ'e-s of the vehicle 1 that controls the
automatic stop and the automatic st‘art' of the engine. In this case, the configuration of
the above-described embodiment can be changed, fdr example, by combining another
clement with the configuration of the above embodiment without departing from the gist

of the present invention. It is possible to- make the accurate determination on the
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| )deprlession of the brake pedal 11 in accordance with a practical embodiment of the ;
present ihventioﬁ. | | |

[0058] For example, the estimated value of the brake depression force ’ma'y be
calculated on. the basis of the brake ﬂuid pressure, and the determination on the
depreséion of the brake pedal 11 may be made on the basis of the estimatéd value of the
thus-calculated brake depression force.

[0059] However, the brake fluid pressure varies by the force based on the bfake
bobster»‘pressu're. Thus, it is possible by using the brake boostef pressure to furtvher ’
éccurately calculate the estimated Qalué of the brake depression force. |
| [0060] In addition, in this embodiment, the threshold is calculated as the sum of
the average value of the estimated values of the bfake depression force (the average Valﬁe
by the moving averagé) and the standard deviation. However, the threshold is not
‘ iimited thereto. For example, the driver may actually drive the vehicle as a trial, and the
threshold may be detenﬁined on the basis of a driving result. In this 'cas_e, the thresﬁold
that can be obtained from the driving result is storéd in the ROM of thé controller 100.
The controller 100 determines that the brake is dépressed hard when the estimated value
of tbhe brake depression force exceeds this threshold. |

[0061] _ The threshold is preferably calcﬁlated as described above. It is because
the threshoid can accurately be calculated while the influence of the individual difference
by the each dfiver, the degree of the inciination of fhe vehicle, the weight of the vehicle
body, or the like is reflected thereto. |

- T0062] In this embodiment, the thir_d standard deviation 30 is used to calculate
the threshold. However, the preseni invention is not limited thercto.” The standard
deviation can appropriately be changed in accordance with thg indyividua] difference by
the each driver, a difference in the weight of the vehicle body, or the like. For example, .
a first standard deviation 10, a second standard deviation 20, or the like may be used.

[0063] In this embodiment, thé average value of the estimated values of tﬁe :
brake depression force is calgulated as the simplévmoyving average by sampling the plural

“sets of data. However, the present invention is not limited thereto. A fnoving avefage
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obtained by another computation may be adopted. In addition, the average value of the
‘estimatcd values of the brake depression force may be calculated by eompuiation other
than the moving average. | |

[0064] 'In this embodiment, the description has been made‘ particularly on the
determination on whether the brake pedal is depressed hard. However, the present
invention is not limited thereto. The present invention may- be applied to a
determin'ation on whether the operation of the brake pedal is cenceled. In other words,
when control for restarting the engine when the operation of the brake pedai is canceled
is executed from the stop state of the vehicle 1 without depressing the brake pedai hard,
the preseht invention can also be applied to determine whether the bréke* pedal is
canceled. In this case, it is determined whether the automatic start of the eﬁgine will be
perfermed on the basis of whether the brake pedal is depressed hard enough to exceed an
upper threshbld and whether the estimated value of the brake depression force is reduced
. to be equal to or lower than a lower threshold.
| [0065] In this erhbodiment, the descripﬁon has been made by exemplifying ‘a
case where the control regarding the brake and the stop—and-startvcontrol' are realized by
the one controller 100. However, the present invention is not limited thereto. For
example, the controller 100 may be configured by including a brake ECU and an
economic runﬁing ECU, and the control regarding the brake and the stop and start control
may be executed by different electronic control units. In other words, the brake ECU
may execute the control regarding the brake, and the‘yecox.lomic running ECU may

execute the control regarding the automatic stop and the automatic start of the engine.
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CLAIMS

1. A control device for a vehicle, the c'cv)ntr‘ol device comprising:
a controller configured fo |
(a) execute automatic stop contfol of an engine and automatic start control
of the engine on the basis of an estimated value of a brakc; depression:'
force, the estimated- value of the Brake depression forée_ being
calculated by using a brake fluid pressure and a brake booster pressuré,
(b). calculate a threshold on the basis of an average value of the estimated
values of the brake depression force and a Standard deviation that is
calculated from the estimated values of the brake depression force, and
(c) determine depression of a brake pedal by comparing the estimated

value of the brake depression force and the threshold.

2. The control device according to claim 1 wherein
the threshold is calculated as a sum of the average value of the estimated values of

the brake depression force and a value obtained by triplicating the standard deviation.

3. The control device according to claim 1 or 2 wherein
the “average value is calculated on the basis of a moving average of the estimated

values of the brake depression force.

4. A vehicle comprising:
an engine;
a brake pedal;
a master cylinder éonfigur'ed to generate a brake fluid pressure;
a brake booster configured to ‘generate a fofce baéed on a brake booster
pressure and transmit the force to the master cylinder; and : ' - ]

a controller configured to
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(@) control the engine suéh that the enginé is kept in a stop state when a
brake ped.alv operation is canceled from a state that the brake pedai is operated by a larger
/ brake .dep'ress»ion force than a threshold during a stopiof the vehicle and a stop of - the
: eng’ine,. and | ‘

(b) control the engine such that the eﬁgine is started when ‘the brake
pedal operation is canceled from- a state that the brake pedal is operated by the brake.
depression force that is equal to or lower than the threshold during the stop of the vehicle
and the stop. of the engine, “

| the brake depression force being calculated on the basis of the brake
" fluid pressure and the brake booster pressure, and the thré.shold‘being. calculated on the
basis of an ‘average ‘value of the brake depression force and a standard deviation

calculated from the brake depression force.
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