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In deceleration control apparatus and method for an auto 
motive vehicle, a deceleration control is performed in accor 
dance with a turning travel Situation of the vehicle, and an 
engine throttle opening angle is controlled gradually in a 
closure direction at a preset variation degree. 
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DECELERATION CONTROLAPPARATUS AND 
METHOD FOR AUTOMOTIVE VEHICLE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to deceleration con 
trol apparatus and method for an automotive vehicle which 
perform a deceleration control of a vehicle which is turning 
on a curved road. 

0003 2. Description of the Related Art 
0004. A Japanese Patent Application First Publication 
No. Heisei 10-278762 published on Oct. 20, 1998 (which 
corresponds to a U.S. Pat. No. 6,081,761 issued on Jun. 27, 
2000) exemplifies a first previously proposed deceleration 
control apparatus. In the first previously proposed decelera 
tion control apparatus, a Safe vehicle Speed is calculated 
from a vehicle motion State or driving operation situation of 
the vehicle which is running on a curved road or is turning 
on a corner and, in a case where an actual vehicle Speed is 
in excess of the calculated Safe Speed, the vehicle is auto 
matically decelerated below the Safe speed So that a spin, 
drift out, or a roll over is prevented from occurring. A 
Japanese Patent Application First Publication No. 2002 
127888 published on May 9, 2002 exemplifies a second 
previously proposed deceleration control apparatus. In the 
Second previously proposed deceleration control apparatus, 
in order to avoid a mutual interference between a brake Side 
and a drive side when a vehicular motion is controlled by 
performing a control intervention irrespective of a driver 
driving operation as described above, a vehicular motion 
control is ended, for example, when a driver's accelerator 
pedal manipulated variable has an increase tendency. 

SUMMARY OF THE INVENTION 

0005. As described above, in order to avoid the mutual 
interference between the brake side and the drive side, the 
vehicular motion control is ended when the driver's accel 
erator pedal is ended when the driver's accelerator pedal 
manipulated variable has an increase tendency. Thus, the 
interference between a braking force and a driving force can 
be avoided. However, in this case, if the driver's accelerator 
pedal manipulated variable becomes the increase tendency 
under a State in which the deceleration control is needed to 
perform, the deceleration control is not performed and a 
Sufficient deceleration effect cannot be achieved. In addition, 
in a case where the deceleration control is performed in 
order to avoid the interference between the brake side and 
the drive side, Such a method that, in a case where the 
braking force is developed after a throttle valve is controlled 
to be closed irrespective of the driver manipulation in a case 
where the driver manipulates the accelerator pedal has been 
proposed. However, in this case, even though the decelera 
tion effect is obtained, a State transfer occurs from a State in 
which the driver manipulates the accelerator pedal to a State 
in which the driving force is not obtained irrespective of the 
driver intention. Thus, there is a possibility that an unpleas 
ant feeling is given to the driver Since an acceleration feeling 
is not abruptly obtained. 
0006. It is, hence, an object of the present invention to 
provide deceleration control apparatus and method for the 
automotive vehicle which are capable of obtaining the 
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Sufficient deceleration effect while avoiding the interference 
between the driving force and the braking force caused by 
the deceleration control without diving the unpleasant feel 
ing to the driver. 
0007 According to one aspect of the present invention, 
there is provided a deceleration control apparatus for an 
automotive vehicle, comprising: a deceleration controller 
that performs a deceleration control in accordance with a 
turning travel Situation of the vehicle, the deceleration 
controller controlling an engine throttle opening angle 
gradually in a closure direction when Starting the decelera 
tion control. 

0008 According to another aspect of the present inven 
tion, there is provided a deceleration control apparatus for an 
automotive vehicle, comprising: a deceleration controlling 
Section that performs a deceleration control in accordance 
with a turning travel Situation of the vehicle; and a throttle 
opening angle controlling Section that controls an engine 
throttle opening angle, the throttle opening angle controlling 
Section controlling the throttle opening angle gradually in a 
closure direction at a preset variation degree. 
0009. According to a still another aspect of the present 
invention, there is provided a deceleration control method 
for an automotive vehicle, comprising: performing a decel 
eration control in accordance with a turning travel situation 
of the vehicle; and controlling an engine throttle opening 
angle gradually in a closure direction at a preset variation 
degree. 
0010 This summary of the invention does not necessarily 
describe all necessary features So that the present invention 
may also be Sub-combination of these described features. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a schematic configuration view of an 
example of an automotive vehicle to which a deceleration 
control apparatus in a first preferred embodiment is appli 
cable. 

0012 FIG. 2 is a functional block diagram of a decel 
eration controller shown in FIG. 1. 

0013 FIG. 3 is an operational flowchart representing an 
example of a calculation processing executed by the decel 
eration controller shown in FIG. 1. 

0014 FIG. 4 is a block diagram of a yaw rate calculating 
Section shown in FIG. 2. 

0015 FIG. 5 is a flowchart representing an example of a 
control Signal output procedure executed at a Step S5 shown 
in FIG. 3. 

0016 FIGS. 6A, 6B, and 6C are integrally a timing chart 
for explaining an operation of the deceleration control 
apparatus shown in FIG. 1. 
0017 FIG. 7 is a flowchart representing the control 
Signal output procedure in a Second preferred embodiment 
of the deceleration control apparatus according to the 
present invention. 
0018 FIG. 8 is an example of a control map used in a 
calculation processing shown in FIG. 7. 
0019 FIG. 9 is an example of a control map used in 
another example of the Second embodiment of the decelera 
tion control apparatus. 
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0020 FIG. 10 is an example of a control map used in 
another example of the Second embodiment of the decelera 
tion control apparatus. 
0021 FIGS. 11A and 11B are integrally a timing chart 
for explaining an operation of the deceleration control 
apparatus in a third preferred embodiment according to the 
present invention. 
0022 FIG. 12 is an example of a control map used in 
another example of the third embodiment of the deceleration 
control apparatus. 
0023 FIG. 13 is a flowchart representing an example of 
the control Signal output procedure in a fourth preferred 
embodiment of the deceleration control apparatus. 
0024 FIG. 14 is an example of a control map used in the 
calculation processing shown in FIG. 13. 
0.025 FIG. 15 is an example of a control map used in 
another example of the fourth preferred embodiment. 
0.026 FIG. 16 is a flowchart representing an example of 
the control Signal output procedure in a fifth preferred 
embodiment of the deceleration control apparatus. 
0027 FIGS. 17A and 17B are integrally a timing chart 
for explaining an operation of the deceleration control 
apparatus in a fifth preferred embodiment. 
0028 FIG. 18 is a flowchart representing an example of 
the control Signal output procedure in a Sixth preferred 
embodiment of the deceleration control apparatus. 
0029 FIG. 19 is an example of a control map used in a 
calculation processing shown in FIG. 18. 
0030 FIG. 20 is an example of a control map used in 
another example of the sixth embodiment of the deceleration 
control apparatus. 
0.031 FIG. 21 is an example of a control map used in 
another example of the sixth embodiment of the deceleration 
control apparatus. 
0032 FIGS. 22A, 22B, and 22C are examples of control 
maps used in another example of the Sixth embodiment. 
0033 FIGS. 23A, 23B, and 23C are examples of control 
maps used in another example of the Sixth embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0034) Reference will hereinafter be made to the drawings 
in order to facilitate a better understanding of the present 
invention. 

0.035 FIG. 1 shows a schematic configuration view of a 
vehicle to which a deceleration control apparatus in a first 
preferred embodiment according to the present invention is 
applicable. In FIG. 1, a reference numeral 1 denotes a 
braking fluid pressure control unit which controls a braking 
fluid pressure control unit to be Supplied to each wheel 
cylinder (not shown) of a corresponding road wheel of road 
wheels 2FL, 2FR,2RL, and 2RR. In other words, ordinarily, 
the braking fluid pressure boosted by means of a master 
cylinder is Supplied to each wheel cylinder in accordance 
with a depression quantity (depth) of a brake pedal by a 
driver. However, braking fluid pressure control unit 1 inter 
posed between the master cylinder and each wheel cylinder 
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controls the braking fluid pressure for each wheel cylinder 
irrespective of the driver's manipulation on the bake pedal. 
Braking fluid pressure control unit 1 is a utilization of a 
braking fluid pressure control circuit used, for example, for 
an anti-Skid control or a traction control. In addition, this 
braking fluid pressure control unit 1 controls the braking 
fluid pressure of each wheel cylinder in accordance with a 
braking fluid preSSure command value from a deceleration 
controller 10 as will be described later. In FIG. 1, an engine 
throttle control unit 3 through which a throttle valve opening 
angle is controllable is disposed. This engine throttle control 
unit 3 can solely control the throttle valve. When the throttle 
opening angle command value is inputted from deceleration 
controller 10, the throttle valve is controlled by engine 
throttle control unit 3 in accordance with a throttle opening 
angle command value. 
0036). In addition, in the vehicle shown in FIG. 1, a yaw 
rate Sensor 11 to detect a yaw rate p' developed on the 
vehicle, a Steering angle Sensor 12 to detect a steering angle 
8 of a steering wheel 12a, road wheel velocity sensors 13FL, 
13FR, 13RL, and 13RR to detect revolution speeds of 
respective road wheels 2FL through 2RR or, so-called, road 
wheel velocities Vwi (i-FL through RR), and an accelerator 
Sensor (accelerator manipulated variable detecting means) to 
detect a depression quantity (depth) 0th of an accelerator 
pedal (not shown) are installed. These detection signals are 
outputted to deceleration controller 10. Deceleration con 
troller 10 performs deceleration control and calculation on 
the basis of various information inputted therein and gen 
erates a control Signal to braking fluid preSSure control unit 
1 and engine throttle control unit 3. 
0037 FIG. 2 shows a functional block diagram of decel 
eration controller 10. As shown in FIG. 2, deceleration 
controller 10 includes: a yaw rate calculating Section 21 
which calculates a yaw rate used for a calculation processing 
(yaw rate Select value (p on the basis of Steering angle 8 
from steering angle sensor 12, road wheel velocities VwfL 
through VwRR from road wheel velocity sensors 13FL 
through 13RR, and a yaw rate (p' from yaw rate sensor 11; a 
lateral acceleration limitation value calculating Section 22A, 
a road Surface frictional coefficient estimating Section 23A 
that estimates a road Surface frictional coefficient uOn the 
basis of the road wheel velocities VwfL through VwRR 
from road wheel velocity sensors 13FL through 13RR; a 
target vehicle Speed calculating Section 23 that calculates a 
target vehicle Speed V* on the basis of a lateral acceleration 
limitation value Yg calculated by lateral acceleration limi 
tation value calculating Section 22A and road Surface fric 
tional coefficient u detected by a road Surface frictional 
coefficient detecting Section 22B, a target deceleration cal 
culating Section 24 that calculates a target deceleration Xg 
on the basis of target vehicle Speed V calculated by target 
vehicle Speed calculating Section 23; and a deceleration 
controlling Section 25 that drivingly controls braking fluid 
preSSure control unit 1 and engine throttle control unit 3 to 
achieve target deceleration Xg calculated by target decel 
eration calculating Section 24. 
0038 Next, a processing procedure of calculation 
executed by deceleration controller 10 will be described 
with reference to a flowchart shown in FIG. 3. This calcu 
lation processing shown in FIG. 3 is executed in response to 
a timer interrupt for each of predetermined Sampling times. 
It is noted that this flowchart does not provide a step for a 
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communication and an information obtained by the calcu 
lation processing is at any time updated and Stored in a 
random acceSS memory device and the required information 
is read out from the random acceSS memory device. 
0039. As shown in FIG. 3, deceleration controller 10 
calculates the yaw rate used for the calculation processing. 
This calculation of the yaw rate used for the calculation 
processing is carried out at yaw rate calculating Section 21 
shown in FIG. 2. Yaw rate calculating section 21, as shown 
in FIG. 4, includes: a yaw rate estimating section 31 that 
estimates the yaw rate on the basis of Steering angle 8 and 
road wheel velocities Vwi (i-FL, FR, RL, and RR); and a 
yaw rate Selecting Section 32 that Selects one of yaw rate (p' 
detected by yaw rate Sensor 11 and a yaw rate estimated 
value estimated by yaw rate estimating Section 31 which is 
larger than the other. 
0040 Yaw rate estimating section 31 calculates a travel 
ing velocity V of the vehicle on the basis of road wheel 
velocities Vwidetected by road wheel velocity sensors 13FL 
through 13RR and calculates yaw rate in a well known 
procedure on the basis of the traveling velocity V and 
Steering angle 6. It is noted that traveling Velocity V may be 
derived by, for example, using an average value of the road 
wheel velocities of drive wheels. Yaw rate selecting section 
32 Selects one of yaw rate estimated value estimated by yaw 
rate estimating Section 31 and yaw rate p' detected by yaw 
rate Sensor 11 whose absolute value is larger than the 
absolute value of the other. Selected value (p (p-0) of the 
yaw rate is the yaw rate used for the calculation processing. 
0041. It is noted that, in a case where the yaw rate is 
developed on the vehicle, the yaw rate estimated value 
detected on the basis of Steering angle 8 by yaw rate 
estimating Section 31 can be derived at a time earlier than the 
yaw rate detected by yaw rate sensor 11. However, in a low 
frictional coefficient road Surface, a vehicular motion is 
often developed in a direction in which the yaw rate is 
increased even if the Steering wheel is not So Steered as in a 
case of a slow Spin mode. To prevent this vehicular motion, 
in Such a case as described above, yaw rate (p' detected by 
yaw rate Sensor 11 is used So that the deceleration control is 
intervened at an early timing and, at an earlier Stage, the 
deceleration control is started. 

0042. As described above, after the yaw rate select value 
(p is calculated, the routine goes to a step S2. At Step S2, 
deceleration controller 10 Sets lateral acceleration limitation 
value Yg. Lateral acceleration limitation value Yg is set 
to, for example, about 0.45 G. This lateral acceleration 
limitation value Yg is a limit value of a target lateral 
acceleration up to which the vehicle can travel within a 
curved road without developing a spin, a drift out, or a 
turnover (rollover). Then, the routine goes to a step S3 at 
which deceleration controller 10 calculates target vehicle 
speed V* on the basis of lateral acceleration limitation value 
Yg calculated at step S2. This target vehicle speed V* is 
calculated in accordance with the following equation (1) on 
the basis of yaw rate Select value (p calculated at Step S1, 
lateral acceleration limitation value Yg calculated at Step 
S2, and an estimated value it of road Surface frictional 
coefficient. 

V*=(uxYg)/(p. (1) 

0043. It is noted that detected value it of the road surface 
frictional coefficient may be calculated by a well known 
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procedure at road Surface frictional coefficient detecting 
Section 22B or a Sensor to detect the road Surface frictional 
coefficient and a Sensor output may be used for detected 
value it of the road surface frictional coefficient. That is to 
Say, the road Surface frictional coefficient uis, for example, 
detected by detecting front left or right road wheel and rear 
left or right road wheel Velocities Vwi, calculating a tire first 
slip ratio (a ratio between road wheel velocities of the front 
and rear road wheels), performing a moving average of a 
vehicular acceleration or deceleration and the first Slip ratio 
for a predetermined period of time, performing a further 
moving average to derive a weight moving average value for 
the moving average value derived as described above, 
deriving a relation equation between the vehicular accelera 
tion or deceleration of the weight moving average value and 
a Second slip ratio, and determining the frictional coefficient 
between the road Surface and each road wheel on the basis 
of a gradient of the relation equation derived as described 
above. This is described in a Japanese Patent Application 
First Publication No. 2001-334920 published on Dec. 4, 
2001 (which corresponds to a U.S. Pat. No. 6,577,941 issued 
on Jun. 10, 2003, the disclosure of which is herein incor 
porated by reference). Alternatively, road Surface frictional 
coefficient u may be derived from an output signal of a 
special sensor as disclosed in a U.S. Pat. No. 6,266,600 
issued on Jul. 24, 2001 (the disclosure of which is herein 
incorporated by reference). Then, as appreciated from equa 
tion (1), target vehicle speed V becomes Smaller as road 
Surface frictional coefficient becomes Smaller So that a 
control intervention tends to become easy. In the same way, 
target vehicle Speed V becomes Smaller as lateral accel 
eration limitation value Yg becomes Smaller so that the 
control intervention tends to become easy. In the same way, 
target vehicle Speed V becomes Smaller as yaw rate Select 
value (p becomes larger So that the control intervention 
tends to become easy. 

0044) Next, the routine goes to a step S4. At step S4, 
deceleration controller 10 calculates a target deceleration 
Xg. Specifically, target deceleration Xg is calculated from 
the following equation (2) on the basis of a vehicle speed 
deviation AV (=V-V) which is a difference between trav 
eling Velocity V calculated at Step S1 and target vehicle 
speed V* calculated at step S3. 

Xg=KXAV/At (2). 

0045. In equation (2), Kdenotes a preset gain, At denotes 
a preset predetermined period of time and a required time to 
make vehicle Speed deviation AV Zero. In other words, target 
deceleration Xg is Set to become larger as the vehicle Speed 
deviation AV between traveling velocity V and target 
vehicle speed V* becomes larger in the positive direction. It 
is noted that target deceleration Xg is a deceleration side 
when Xg >0. 

0046. It is noted that, although the case where target 
deceleration Xg is calculated on the basis of vehicle Speed 
deviation AV has been explained, target deceleration Xg 
may be set from the following equation (3) with a difference 
value of vehicle Speed deviation AV taken into consider 
ation. 

0047. In equation (3), K1 and K2 denote preset gains, 
dAV=AV(t)-AV(t–1)), AV(t) denotes a present vehicle 
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Speed deviation, AV(t–1) denotes a vehicle speed deviation 
before one calculation period, and AV>0. 

0.048 AS described above, with the difference value of 
vehicle Speed deviation AV taken into consideration, for 
example, in a case where the Steering is carried out at a 
relatively fast Speed, an increase quantity of target decel 
eration Xg with respect to a variation quantity of yaw Select 
value (p becomes increased. Hence, in a case where, for 
example, the vehicle driver makes a quick Steering opera 
tion, the target deceleration responds to this Steering opera 
tion quickly and increases instantaneously. Consequently, a 
quick deceleration control can be carried out in response to 
the Steering operation by the vehicle driver. 

0049 Next, the routine goes to a step S5. At step S5, 
deceleration controller 10 generates a control Signal to 
drivingly control brake fluid pressure control unit 1 and 
engine throttle control unit 3 So that an actual deceleration 
gives target deceleration Xg calculated at Step S4 and 
outputs the control Signal to each control unit 1 and 3. 
Specifically, as shown in a flowchart of FIG. 5, first, at a step 
S11, deceleration controller 10 calculates a throttle opening 
angle corresponding to a depression quantity (depth) 0th of 
accelerator pedal on the basis of the depression quantity of 
the accelerator pedal from an accelerator Sensor 14 and Sets 
this throttle opening angle to be a base throttle opening angle 
Accbs. It is noted that, in this flowchart of FIG. 5, as base 
throttle opening angle AccbS, the throttle opening angle in 
accordance with the depression quantity 0th of accelerator 
pedal. However, in a case where a driving force control 
means (section) controls the throttle valve opening angle, for 
example, by means of an inter-vehicle distance control Such 
that the vehicle is following a preceding vehicle maintaining 
an inter-vehicle distance between the vehicle and the pre 
ceding vehicle at a predetermined distance or by means of a 
traveling control process Such that the vehicle Speed control 
is carried out So that the vehicle can travel at a predeter 
mined vehicle Speed, a target value of the throttle valve 
according to the inter-vehicle distance control or Speed 
control may be set as base throttle opening angle Accbs. 

0050. Next, the routine goes to a step S12. Deceleration 
controller 10 determines whether target deceleration Xg 
calculated at Step S4 is larger than Zero (Xg>0), namely, at 
the deceleration side. If Xg>0 (Yes), the routine goes to a 
step S13. At step S13, deceleration controller 10 sets a 
deceleration control flag F representing whether the control 
intervention by means of the deceleration control is carried 
out to “ON” and the routine goes to a step S14. At step S14, 
deceleration controller 10 performs a braking force increase 
processing. In details, at Step S14, deceleration controller 10 
generates the control Signal for brake fluid preSSure control 
unit 1 to achieve target deceleration Xg only by means of 
a driving force control. In other words, deceleration con 
troller 10 generates the control Signal to increase the braking 
force. At this time, deceleration controller 10 generates the 
control Signal, for example, to increase the braking force at 
a predetermined variation degree for the vehicular motion to 
be unstable according to an action of the braking force and 
to generate relatively quickly the required braking force. 

0051 Next, the routine goes to a step S15. deceleration 
controller 10 sets a value of a subtraction of a preset 
reduction quantity AAnd from a target throttle opening angle 
Acci at the present time to a new target throttle opening 
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angle Acc (=Acc-AAnd). Then, the routine goes to a step 
S16. At step S16, deceleration controller 10 determines 
whether target throttle opening angle Acc-0. If AccC0, the 
routine goes to a step S17 at which target throttle opening 
angle Acci is limited to Zero and the routine goes to a step 
S18. If Acc-0, the routine jumps to step S18. 
0052 At step S18, deceleration controller 10 outputs the 
control Signal to brake fluid preSSure control unit 1 generated 
at Step S14. The control signal to achieve target throttle 
opening angle Acci set at step S15 or step S17 is outputted 
to engine throttle control unit 3. Then, the timer interrupt 
processing is ended and the routine is returned to a main 
program (not shown). 
0053) On the other hand, if target deceleration Xg is at 
the acceleration side (Xgs 0) at Step S12, the routine goes 
to a step S21. At step S21, deceleration controller 10 
determines whether deceleration control flag F is ON. If 
deceleration control flag F is ON (Yes), the routine goes to 
a step S22. At step S22, deceleration controller 10 deter 
mines whether a braking force recovery processing at a step 
S23 as will be described later is ended. If the braking force 
recovery processing is not ended (No) at Step S22, the 
routine goes to Step S23. At Step S23, deceleration controller 
10 generates the control signal to control the brake fluid 
preSSure in the pressure decrease direction for the increase 
quantity of the brake fluid pressure according to the braking 
force increase proceSS not to becomes Zero. At this time, the 
control Signal, for example, Such that the driving force is 
decreased at a predetermined variation degree to end rela 
tively quickly the generation of the braking force and the 
vehicle motion does not become unstable due to no action of 
the braking force is generated. Then, the routine goes to a 
step S25. 
0054. On the other hand, in a case where the braking 
force recovery process is ended at Step S22 (Yes), namely, in 
a case where the braking force increase quantity according 
to the braking force increase processing is Zeroed, the 
routine goes to a step S24. A value of addition of a preset 
increase quantity AAup to target throttle opening angle Acc 
at the present time is a new target throttle opening angle 
Acci (=Acc--AAup). Then, the routine goes to a step S25. 
0055. At step S25, deceleration controller 10 determines 
whether a recovery of the throttle opening angle is ended. 
Specifically, deceleration controller 10 determines whether 
target throttle opening angle Acci at the present time has 
reached to base throttle opening angle Accbs at the present 
time calculated at Step S11. If target throttle opening angle 
Acci has reached to base throttle opening angle Accbs, a 
recovery of throttle opening angle is determined to be ended. 
Then, the routine goes to a step S26. At Step S26, decelera 
tion control flag F is set to “OFF". Thereafter, the routine 
goes to Step S18. On the other hand, if target throttle opening 
angle Acci is not reached to base throttle opening angle 
Accbs at step S25 (No), the recovery of throttle opening 
angle is not yet ended and the routine directly goes to Step 
S18. Then, at step S18, a braking force control signal is 
outputted to brake fluid pressure control unit 1 and the 
control Signal of the engine throttle opening angle is out 
putted to engine throttle control unit 3. 
0056. On the other hand, if, at step S21, deceleration 
control flag F is turned to “OFF", deceleration controller 10 
determines that target deceleration Xg is at the acceleration 
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Side and determines that it is not necessary to perform the 
deceleration control. Then, the routine goes to a step S27. At 
step S27, deceleration controller 10 sets base throttle open 
ing angle Accbs at the present time as target throttle opening 
angle Acc. Then, the routine goes to a step S28. At Step 
S28, deceleration controller 10 maintains deceleration con 
trol flag Fat "OFF". Thereafter, the routine goes to step S18. 
Then, the control Signals are respectively outputted to brake 
fluid preSSure control unit 1 and engine throttle control unit 
3. 

0057 Next, an operation of the first embodiment will be 
described in details below. Suppose now that in a State where 
the vehicle is not turned, target vehicle Speed V calculated 
on the basis of yaw Select value (p at the present time, lateral 
acceleration limitation value Yg, and road Surface frictional 
coefficient estimated value u is relatively large and target 
deceleration Xg is below zero. In this case, in FIG. 5, the 
routine goes from step S11 to step S21 via step S12. At this 
time, the deceleration control is not intervened. Deceleration 
control flag F is “OFF' and the routine goes from step S21 
to step S27. 

0.058. Therefore, base throttle opening angle Accbs in 
accordance with the manipulated variable of accelerator 
pedal is set as target throttle opening angle Acc. To achieve 
target throttle Valve Acc, engine throttle control unit 3 is 
controlled. Hence, throttle opening angle is controlled to the 
throttle opening angle in accordance with the operation of 
the driver's accelerator pedal operation. In addition, at this 
time, the braking force control to the braking fluid pressure 
control unit 1 is not carried out. Hence, the vehicular motion 
is in accordance with the manipulations of the accelerator 
pedal or brake pedal of the driver. 

0059 From this state, if the vehicle is turned on a curved 
road, target vehicle Speed V* is decreased and target decel 
eration Xg is larger than Zero (Xg>0), the driving force 
control is carried out to achieve this target deceleration Xg. 
That is to say, as shown in FIG. 5, the routine goes from step 
S11 to step S13 via step S12. After deceleration control flag 
F is set to “ON”, the braking force control is carried out in 
the direction at which the braking force is increased (Step 
S14). Furthermore, as target throttle opening angle Acc, a 
value of the subtraction of the reduction quantity A.And from 
a previous target throttle opening angle Acci is Set as target 
throttle opening angle Acci (step S15). 
0060. Then, during a time interval at which target decel 
eration Xg is larger than Zero, deceleration control flag F is 
set to “ON”. Thus, the routine goes from step S11 to step S15 
via steps S12, S13, and S14. The braking force is developed 
and the deceleration to achieve target deceleration Xg is 
carried out. On the other hand, the throttle opening angle is 
controlled in Such a manner that throttle opening angle is 
gradually decreased by a reduction quantity A.And from base 
throttle opening angle AccbS immediately before target 
deceleration Xg is Xg >0 and finally in a completely 
closed State. 

0061. In details, as shown in FIGS. 6A through 6C, at a 
time point t1 at which target deceleration Xg is Xg >0 
(refer to FIG. 6A), the braking force is developed to 
decelerate the vehicle to achieve target deceleration Xg. At 
this time, target throttle opening angle Acc (refer to FIG. 
6B) is controlled to be gradually in a complete close State. 
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Accordingly, throttle opening angle is controlled to the 
complete closure State at a specified gradient by reduction 
quantity AAnd. 

0062. As described above, when the vehicle is turned at 
the vehicle Speed exceeding target vehicle Speed V* which 
is predicted that the vehicle can travel at a stable vehicular 
motion, the deceleration control generates forcefully the 
braking force at a time point at which the vehicle Speed is in 
excess of target vehicle Speed V. Hence, a speedy decel 
eration control can be started and the deceleration effect can 
be obtained at the earlier Stage. In addition, at this time, the 
throttle opening angle is gradually throttled to the complete 
closure State at a time point at which the vehicle Speed is in 
excess of target vehicle Speed V*. Therefore, giving the 
driver unpleasant feeling can be avoided due to the abrupt 
complete closure State of throttle opening angle. Then, the 
deceleration effect can be achieved while avoiding the 
interference between the driving force and the braking force 
developed due to the deceleration control. 

0063. Then, from this state, when target deceleration Xg 
is equal to or below zero due to the end of passing the 
vehicle through the curved road and due to the execution of 
the deceleration control, the routine shown in FIG. 5 goes 
from step S12 of FIG. 5 to step S21. In this case, since the 
deceleration control is already executed and deceleration 
control flag F is turned to “ON”. The routine goes from step 
S21 to step S23 via step S22 and recovery processing of the 
braking force is carried out. AT this time, the control to 
reduce the braking force is carried out. During the time at 
which the braking force recovery processing is not ended, 
the routine goes from step S22 to step S25 via step S23. 
Since the update of target throttle opening angle Acci is not 
carried out. As shown in FIGS. 6A through 6C, at a time 
point t2 at which target deceleration Xg is equal to or below 
Zero, target throttle opening angle Acc maintains Zero and 
the throttle opening angle maintains the complete closure 
State. 

0064. Then, when the increase quantity of the braking 
force due to the deceleration control is recovered to Zero and 
the generation of the braking force is ended, the routine goes 
from step S22 to step S24. The value of addition of increase 
quantity AAup to a previous value of target throttle valve 
Acci is set. In a case where the recovery of the throttle 
opening angle is not ended, the routine goes from Step S23 
to step S25 via steps S24 and S25. This processing is 
repeated. Hence, target throttle opening angle Acc is gradu 
ally increased by increase quantity AAup. 

0065. Therefore, as shown in FIGS. 6A through 6C, at 
a time point t3, the increase quantity of the braking force by 
means of the deceleration control is recovered to Zero. From 
this time point, throttle opening angle is increased gradually 
at a gradient corresponding to the increase quantity AAup. 
When target throttle opening angle Acci is reached to base 
throttle opening angle Accbs at the present time, the recov 
ery of the throttle opening angle is ended. Then, the routine 
goes from step S25 to step S26 and deceleration control flag 
F is Set to “OFF'. 

0066 Hence, thereafter, the routine goes from step S11 to 
Step S27 via Step S21. Base throttle opening angle AccbS is 
Set as target throttle opening angle Acc. In addition, Since 
the braking force control is not executed according to the 
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deceleration control, the vehicular motion according to the 
driver's manipulations on the brake pedal and accelerator 
pedal can be achieved. 

0067. As described above, when the recovery of the 
driving force control by the intervention of the deceleration 
control is carried out, throttle opening angle is gradually 
recovered to base throttle opening angle Accbs. The abrupt 
increase in throttle opening angle along with the recovery of 
the driving force which causes the unpleasant feeling to be 
given to the driver can be avoided. In addition, at this time, 
after the braking force by means of the deceleration control 
is recovered to Zero, the throttle valve is increased. Hence, 
a speedy recovery of the driving force can be carried out 
while avoiding the interference between the braking force 
due to the deceleration control and the driving force. It is 
noted that In FIGS. 6A through 6C, a lateral axis denotes 
a passage of time, FIG. 6A ShowS target deceleration Xg, 
FIG. 6B shows target throttle opening angle Acc, and FIG. 
6C shows a variation situation of the braking force caused 
by the deceleration control. 
0068. As described above, when the braking force control 
is carried out by the control intervention from the decelera 
tion control, along with the Start of the braking force control, 
throttle opening angle is gradually controlled to the com 
plete closure State and, along with the recovery of the 
braking force, throttle opening angle is gradually recovered 
to base throttle opening angle Accbs. Hence, while avoiding 
the vehicular motion variation along with the variation in 
throttle opening angle and giving the driver the unpleasant 
feeling, the Sufficient deceleration effect can be obtained. It 
is noted that the processes of steps S14 and S23 correspond 
to deceleration control Section and the processes of Steps 
S17 to S17 and steps S24 and S25 correspond to throttle 
opening angle controlling Section. 

0069. Next, a second embodiment of the deceleration 
control apparatus will be described below. In the second 
embodiment, reduction quantity A.And when the throttle 
opening angle is controlled to be in the complete closure 
State is Set in accordance with road Surface frictional coef 
ficient u. The other Structures are generally the same as those 
in the first embodiment. The detailed description thereof will 
be omitted herein. In this Second embodiment, deceleration 
controller 10 executes the processing shown in FIG. 7 for 
the process at step S5 in FIG. 3. That is to say, although the 
Same processes as those described in the first embodiment 
are executed in the Second embodiment, after Step S14 at 
which the braking force increase processing is carried out, 
the routine goes to a step S14a. At Step S14a, reduction 
quantity A.And is Set in accordance with road Surface fric 
tional coefficient u. Then, the routine goes to step S15. At 
step S15, deceleration controller 10 sets target throttle 
opening angle Acc in accordance with reduction quantity 
AAnd set at step S14a. 
0070 Specifically, at step S14a, reduction quantity A.And 
is Set in accordance with road Surface frictional coefficient 
tlat a time point at which target deceleration Xg is Xg>0. 
This reduction quantity AAdn is Set in proportion to the 
magnitude of road Surface frictional coefficient u, as shown 
in FIG. 8. As road frictional coefficient u becomes larger, 
reduction quantity AAdn becomes larger. In other words, in 
a case where the vehicle is traveling on a dry road, namely, 
road Surface frictional coefficient ubecomes large, it can be 
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predicted that even if throttle opening angle is relatively 
largely reduced, the vehicular motion would not be disturbed 
along with the variation in throttle opening angle. Hence, 
reduction quantity AAdn of target throttle opening angle 
Acci is Set to a relatively large value and throttle opening 
angle can Speedily be controlled to the complete closure 
State. The vehicular motion variation can be Suppressed. The 
unpleasant feeling that the driver gives can be Suppressed 
and throttle opening angle is Speedily controlled into the 
complete closure State So that the deceleration effect can be 
improved. 

0071. On the contrary, in a case where the vehicle is 
traveling on a wet road Surface, namely, the road Surface 
frictional coefficient uis Small, if throttle opening angle is 
largely decreased, it is predicted that there is a possibility 
that the vehicular motion is disturbed depending upon a case 
along with the variation in the throttle opening angle. Hence, 
reduction quantity AAdn of target throttle opening angle 
Acci is set to a relatively small value. The reduction 
quantity of throttle opening angle is Small So that throttle 
opening angle is moderately controlled to be in the complete 
closure State. Thus, while Suppressing the vehicular motion 
variation on the low frictional coefficient road Surface, the 
deceleration effect can be exhibited. 

0072. It is noted that, in the second embodiment, reduc 
tion quantity AAdn is Set in accordance with road frictional 
coefficient ul. However, the present invention is not limited 
to this. For example, as shown in FIG. 9, reduction quantity 
AAdn may be Set in accordance with base throttle opening 
angle Accbs at a time point at which target deceleration Xg 
is Xg>0. For example, as base throttle opening angle Accbs 
becomes larger, reduction quantity AAdn may be increased 
in proportion to this base throttle opening angle Accbs. 
0073. In details, when base throttle opening angle Accbs 
is large, throttle opening angle at the present time becomes 
large. That is to Say, it takes a lot of time to control throttle 
opening angle to the complete closure State. Hence, when 
base throttle opening angle AccbS is large, reduction quan 
tity AAdn is set to a relatively large value. The reduction 
quantity of throttle opening angle is made large So that a 
required time for throttle opening angle to be controlled in 
the complete closure State can be shortened, namely, the 
speedily the deceleration effect can be exhibited. On the 
contrary, when base throttle opening angle AccbS is Small, 
the required time for the throttle opening angle to be 
controlled to the complete closure State is relatively short. 
Hence, reduction quantity AAdn is Set to a relatively Small 
value. Thus, the vehicular motion variation along with the 
variation in the throttle opening angle and the fact that the 
unpleasant feeling is given to the driver can Sufficiently be 
avoided. 

0074. In addition, for example, reduction quantity AAdn 
may sequentially be updated and Set in accordance with 
Sequentially calculated target deceleration Xg. In details, at 
step S14a in FIG. 7, reduction quantity AAdn is set which 
accords with target deceleration Xg calculated at the pro 
cess oif step S4 in FIG. 3. For example, as shown in FIG. 
10, reduction quantity AAdn may be set to become larger as 
target deceleration Xg becomes larger. 
0075 Since large target deceleration Xg requires 
accordingly the deceleration, when target deceleration Xg 
becomes large, reduction quantity AAdn is Set to a relatively 
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large value. The throttle opening angle is relatively quickly 
controlled to be in the complete closure State So that the 
Speedy deceleration effect can be exhibited in accordance 
with the deceleration degree required. On the contrary, in a 
case where target deceleration Xg is Small, the deceleration 
is not So required. Hence, reduction quantity AAdn is Set to 
be a relatively Small value. Thus, along with the variation in 
throttle opening angle, the vehicular motion variation and 
the unpleasant feeling that the driver gives can be reduced. 
In addition, along with the variation in target deceleration 
Xg, reduction quantity A.And is updated So that the throttle 
opening angle can be controlled in response to the variation 
in the required degree of the deceleration. 
0.076 Furthermore, as described above, reduction quan 
tity AAdn is not limited to be set on the basis of any one of 
road Surface frictional coefficient u, base throttle opening 
angle Accbs, and target deceleration Xg. However, the 
present invention is not limited to this. Reduction quantity 
AAdn may be set with a plurality of conditions from these 
conditions taken into consideration. Reduction quantity 
AAdn is set on the basis of the plurality of conditions so that 
reduction quantity A.And may be set in accordance with the 
vehicular traveling State or vehicular traveling environment. 
That is to Say, an accurate deceleration effect can be obtained 
in accordance with the travel State or travel environment. 

0077 Next, a third preferred embodiment of the decel 
eration control apparatus will be described below. In the 
third embodiment, as compared with the Second embodi 
ment, the method of Setting reduction quantity A.And is 
different. The other structures are generally the same as each 
of the first and second embodiments. The detailed descrip 
tion thereof will be omitted. In the third embodiment, at the 
process of step S14a in FIG. 7, different reduction quantities 
AAdnare set at a time point at which the deceleration control 
is Started and at a time point other than the above-described 
time point. Specifically, at a time point at which the decel 
eration control is started, namely, at a first time point at 
which deceleration control flag F is turned from “OFF' to 
“ON”, a relatively large initial reduction value AAdn0 (first 
variation degree) is set as reduction quantity AAdn. Then, 
from the Subsequent calculation period, a constant value 
AAconst (Second variation degree) is set which is Smaller 
than initial reduction value AAdn0 as reduction quantity 
AAdn. 

0078 Hence, in a case of the third embodiment, when 
target deceleration Xg is Xg>0, at this time point, initial 
reduction value AAdn0 is Set as reduction quantity AAdn. 
Hence, throttle opening angle is largely throttled by initial 
reduction value AAdn0 since, as shown in FIGS. 11A and 
11B, at a time point t11, target throttle opening angle Acc 
is reduced from the previous target throttle opening angle 
Acc. Thereafter, constant value AAconstis Set as reduction 
quantity AAnd. As appreciated from FIGS. 11A and 11B, the 
throttle opening angle is decreased at a predetermined 
gradient specified by AAconst. 
0079. It is noted that if the throttle opening angle is 
controlled to be in the complete closure State at time point 
till, an acceleration feeling is not abruptly given. Hence, the 
driver gives the unpleasant feeling. However, by throttling 
the throttle opening angle by a relatively large initial reduc 
tion value AAdn0, the unpleasant feeling is more or leSS 
given to the driver. This more or less unpleasant feeling can 
inform the driver of an over (excessive) speed. 
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0080. In FIGS. 11A and 11B, a lateral axis thereof 
denotes a passage time and FIG. 11A ShowS target decel 
eration Xg and FIG. 11B shows target throttle opening 
angle Acc. Initial reduction value AAdn0 may be set to a 
detected value to Such a degree that the drive does not 
excessively give the unpleasant feeling. In addition, for 
example, as shown in FIG. 12, initial reduction value 
AAdn0 may be Set in accordance with base throttle opening 
angle Accbs as shown in FIG. 12. That is to say, as base 
throttle opening angle AccbS becomes large, initial reduction 
value AAdn0 may be set to be larger. In this way, if initial 
reduction value AAdn0 is varied in accordance with a 
magnitude of base throttle opening angle AccbS, depending 
on the magnitude of base throttle opening angle AccbS, 
initial reduction value AAdn0 is varied so that the degree of 
base throttle opening angle Accbs, namely, the degree of the 
acceleration at the present time can be informed to the 
driver. Thus, the driver can more effectively be recognized 
that the present degree of acceleration is excessive. 

0081. In the third embodiment, the case where target 
throttle opening angle Acci is largely reduced only initial 
once by initial reduction value AAdn0 when target decel 
eration Xg is Xga.0 has been explained. However, the 
present invention is not limited to this. After target decel 
eration Xg is Xg >0, target throttle opening angle Acc 
may relatively largely be reduced over a relatively short 
interval of time and, thereafter, target throttle opening angle 
Acc may moderately be reduced. In Summary, when target 
throttle opening angle Acci is controlled in the closed State, 
target throttle opening angle Acci is relatively largely 
reduced at the initial Stage of the control So that the driver 
can recognize that the vehicle Speed is excessively fast. 
Hence, in an arbitrary procedure, target throttle opening 
angle Acc may be reduced. In addition, constant value 
AAcnst may arbitrarily be preset. Or alternatively, for 
example, in the Same way as described in the Second 
embodiment, constant value AAcnst may be set on the basis 
of any one of road Surface frictional coefficient u, base 
throttle opening angle AccbS, and target deceleration Xg. 
Reduction quantity AAdn may be set with the plurality of 
these conditions taken into consideration. It is of course that 
constant value AAcnst may be set with the plurality of these 
conditions taken into consideration. 

0082 Next, a fourth preferred embodiment of the decel 
eration control apparatus will be described below. In the 
fourth embodiment, increase quantity AAup when throttle 
opening is recovered from the complete closure State to base 
throttle opening angle AccbS is Set in accordance with road 
Surface frictional coefficient u. The other structures are 
generally the same as described in the first embodiment. 
Therefore, the detailed description thereof will herein be 
omitted. In the fourth embodiment, deceleration controller 
10 executes the calculation processing shown in FIG. 13. 
That is to Say, the Similar processing is carried out in the 
Same way as described in the Second embodiment. However, 
if the recovery of the braking force is not yet ended (Yes) at 
Step S22, the routine goes to a step S24a. At Step S24a, 
deceleration controller 10 Sets increase quantity AAup in 
accordance with road Surface frictional coefficient u(recov 
ery degree setting means (Section)). Then, the routine goes 
to a step S24. At the process of Step S24, target throttle 
opening angle Acci is Set in accordance with increase 
quantity AAup Set at Step S24a. 
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0.083 Specifically, at the process of step S24a, increase 
quantity AAup is Set in accordance with road Surface fric 
tional coefficient liwhen target deceleration is Vg->0. Road 
Surface frictional coefficient Limay be road Surface frictional 
coefficient previously held at a value when target decelera 
tion Xg is Xg detected by a process at a step S14a. 
Increase quantity A.And is set to become larger in proportion 
to road surface frictional coefficient u, as shown in FIG. 14. 
0084. That is to say, it can be predicted that, when road 
Surface frictional coefficient uis large in a case where the 
vehicle is traveling on a dry road, even if the throttle opening 
angle is relatively largely increased, the vehicular motion is 
not disturbed along with the variation in throttle opening 
angle. Hence, if throttle opening angle is relatively largely 
increased, throttle opening angle can Speedily be recovered 
to base throttle opening angle Accbs. While Suppressing the 
unpleasant feeling given to the driver with the variation in 
the vehicular motion, the Sufficient acceleration effect can be 
obtained. 

0085. On the contrary, it will be predicted that, when road 
Surface frictional Surface p is Small in Such a case where the 
vehicle is traveling on a wet road and throttle opening angle 
is largely increased, the vehicular motion may often be 
disturbed along with the variation in the throttle valve 
opening angle. Therefore, when increase quantity AAup of 
throttle opening angle is set to a relatively Small value So that 
throttle opening angle is moderately recovered to base 
throttle angle Accbs. Thus, while the vehicular motion 
variation is Suppressed on the low frictional coefficient road, 
the vehicular travel mode can smoothly be transferred to an 
acceleration travel. 

0.086. It is noted that, in the fourth embodiment, increase 
quantity AAup is set on the basis of road Surface frictional 
coefficient ul. However, the present invention is not limited 
to this. For example, a variation quantity AV of target 
vehicle speed V* calculated at step S3 is sequentially 
calculated. Increase quantity AAup may be set in accordance 
with the variation in variation quantity V*. In details, 
variation quantity AV of target vehicle speed V* calculated 
at Step S3 is sequentially calculated. In accordance with the 
variation in variation quantity AV, the increase quantity 
AAup is Sequentially updated. 

0.087 Increase quantity AAup is for example, as shown in 
FIG. 15, when target vehicle speed V* tends to be in the 
increase direction, as its variation quantity AV becomes 
large, increase quantity AAup is increased from a reference 
value AAup1. On the other hand, as target vehicle speed V* 
is in the decrease direction, increase quantity AAup is 
increased from a reference value AAup1. On the other hand, 
as target vehicle Speed V* is in the decrease direction, 
increase quantity AAup is maintained at reference value 
AAup1. 

0088. In this way, when target vehicle speed V* is varied 
in the increase direction, the vehicle motion is varied in the 
direction in which the yaw rate becomes Small, i.e., in which 
the Steering angle is returned to be Small. Hence, increase 
quantity AAup is made large and a recovery Speed of throttle 
opening angle is made fast. Thus, when the driver tries to 
make the vehicle accelerate, giving a feeling of a Stall can be 
avoided. In addition, if increase quantity AAup is Sequen 
tially updated in accordance with a variation Situation of 
target vehicle Speed V, the acceleration feeling can be 
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given in accordance with the variation of an acceleration 
request (demand) degree of the driver. 
0089. It is noted that, as shown in FIG. 15, when target 
vehicle Speed V* is in the increase direction, increase 
quantity AAup is varied in accordance with variation quan 
tity AV*. However, as denoted by a dot line shown in FIG. 
15, increase quantity AAup may be set to a Second reference 
value AAup2 which is larger than reference value AAup1 
irrespective of the magnitude of variation quantity AV. It is 
also noted that the fourth embodiment is applied to the 
Second embodiment and both of reduction quantity AAdn 
and increase quantity AAup are Set in accordance with road 
Surface frictional coefficient ul. However, as described in the 
Second embodiment, reduction quantity AAdn may be Set in 
accordance with base throttle opening angle AccbS and 
target deceleration Xg. In addition, both of the first and 
third embodiment may be combined together. 
0090 Next, a fifth preferred embodiment of the decel 
eration control apparatus will be described below. In the fifth 
embodiment, the calculation processing executed at Step S3 
in FIG. 3 is different from that described in the first 
embodiment. The other structures are generally the same as 
those described in the first embodiment and, hence, the 
detailed description thereof will herein be omitted. In the 
fifth embodiment, as shown by a flowchart shown in FIG. 
16, in place of the processes at steps S16 and S17 shown in 
FIG. 5, processes at step S16a and step S17a are executed. 

0091. In details, in the fifth preferred embodiment, in the 
Same way as described in the first embodiment, when target 
deceleration Xg is Xg>0, the braking force increase 
processing is executed to develop the braking force (Step 
S14) and the throttle opening angle is gradually decreased 
by reduction quantity AAdn (step S15). At this time, throttle 
opening angle is not controlled to the complete closure State 
but is limited to a preset minimum value Accmin. 
0092 Hence, as shown in FIGS. 17A and 17B, when 
target deceleration Xg is Xg>0 at a time point t21, the 
development of the braking force is started and throttle 
opening angle is decreased at a gradient specified by reduc 
tion quantity AAdn and reached to a minimum value Acc 
min. At this time, throttle opening angle is maintained at this 
minimum value Acccmin. Then, when, at a time point t22, 
target deceleration Xg is equal to or below zero, from this 
time point, the braking force recovery processing with the 
increase quantity of the braking force Zeroed is Started. 
When, at a time point t23, the increase quantity of the 
braking force is Zeroed, from this time point, target throttle 
opening angle Acci is increased by preset increase quantity 
AAup. 

0093. Hence, in this case, the same action and advantages 
as the first embodiment can be achieved. In addition, in the 
fifth embodiment, throttle valve is not controlled to be in the 
complete closure State and the driving force to Some degree 
is Secured even when the braking force is developed accord 
ing to the deceleration control. Hence, while avoiding the 
feeling of the Stall from being given to the driver, the 
deceleration effect can be obtained in response to the accel 
erator manipulation by the driver. 

0094. In addition, in this case, when throttle opening 
angle is recovered to base throttle opening angle AccbS, 
minimum value Accmin may be recovered to base throttle 
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opening angle Accbs. Hence, as compared with a case where 
the complete closure State is recovered to base throttle 
opening angle Accbs, a required time for the recovery can be 
Shortened. A more speedy recovery at the time of the end of 
the braking control by means of the deceleration control can 
be achieved. It is noted that, in FIGS. 17A and 17B, each 
lateral axis denotes a passage time and FIG. 17A shows 
target deceleration Xg and FIG. 17B shows target throttle 
opening angle Acc. 

0.095 Next, a sixth preferred embodiment of the decel 
eration control apparatus will be described bellow. In the 
Sixth embodiment, the minimum value Accmin described in 
the fifth embodiment is set in accordance with base throttle 
opening angle according to the accelerator pedal manipula 
tion of the driver (hereinafter, called Accbs (driver)). The 
other Structures are generally the same as described in the 
first embodiment. Thus, the detailed description thereof will 
herein be omitted. In the sixth embodiment, as shown in a 
flowchart of FIG. 18, in the same way as described in the 
fifth embodiment, after target throttle opening angle Acci at 
the process of Step S15 is calculated, the routine goes to a 
step S15a at which deceleration controller 10 sets minimum 
value Accmin and, thereafter, the routine goes to a step S16a 
at which minimum value Accmin Set at Step S15a and target 
throttle opening angle Acci are compared with each other. 

0.096] At step S15a, minimum value Accmin is updated in 
accordance with Sequentially calculated base throttle open 
ing angle Accbs at Step S11 (minimum opening angle Setting 
Section(means)). This minimum value Accmin is increased 
in proportion to the increase in base throttle opening angle 
Accbs (driver) when base throttle opening angle (driver) is 
equal to or below a threshold value Accbs1 and is Set to a 
prescribed value Accmin1 (for example, about 15%) when 
base throttle opening angle Accbs (driver) is larger than 
threshold value Accbs1. 

0097 When base throttle opening angle Accbs (driver) is 
relatively large, minimum value Accmin is Set to a certain 
value So that the acceleration feeling in response to the 
driver's accelerator pedal depression is assured while the 
interference between the braking force due to the decelera 
tion control and the driving force is avoided. On the con 
trary, when base throttle opening angle Accbs (driver) is 
relatively Small and the driver does not expect the accelera 
tion feeling, minimum value Accmin is varied in proportion 
to base throttle opening angle (driver) So that the driving 
force in accordance with the acceleration feeling that the 
driver expects can be developed and the interference 
between the braking force caused by the deceleration force 
and the driving force can be avoided. 

0098. In the sixth embodiment, prescribed value Acc 
min1 is fixed. However, the present invention is not limited 
to this. For example, prescribed value Accmin1 may be 
varied on the basis of road Surface frictional coefficient u. In 
details, at the process of step S15a in FIG. 18, prescribed 
value Accmin1 is Set on the basis of road Surface frictional 
coefficient uat a time point at which target deceleration Xg 
is Xg >0. This prescribed value Accmin1 is set to become 
larger in proportion to the increase in road Surface frictional 
coefficient u, as shown in FIG. 20. Then, in accordance with 
a correlation between minimum value Accmin denoted by a 
dot line in FIG. 19 and base throttle opening angle Accbs 
(driver), threshold value Accbs1 of base throttle opening 
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angle Accbs (driver) corresponding to prescribed value 
Accmin1 is set. If base throttle opening angle Accbs (driver) 
is larger than threshold value Accbs1, prescribed value 
Accmin1 in accordance with road Surface frictional coeffi 
cient uis Set as minimum value Accmin. If base throttle 
opening angle Accbs (driver) is equal to or lower than 
threshold value Accbs1, minimum value Accmin corre 
sponding to base throttle opening angle Accbs (driver) in 
accordance with a correlation between minimum value 
Accmin denoted by the dot line in FIG. 19 and base throttle 
opening angle Accbs (driver). 

0099. In other words, in a case where the vehicle is 
traveling on a road Surface having a high road Surface 
frictional coefficient uSuch as a wet road, the vehicle can be 
deemed to stably be traveled. Hence, prescribed value 
Accmin1 is Set to a relatively large value and minimum 
value Accmin is Secured to a relatively large value So that the 
driver's intention is reflected. Thus, the feeling of the stall 
can be avoided from giving the driver. On the contrary, in a 
case where road Surface frictional coefficient uis low (Small) 
Such as a case where the vehicle is traveling on a wet road 
Surface, prescribed value Accmin1 is Set to a relatively Small 
value. By making minimum value Accmin a relatively Small 
value, the Stable travel can be made while assuring the 
driving force to Some degree. 

0100. In addition, in a case where the vehicle is a vehicle 
in which, for example, a transmission is equipped, pre 
Scribed value Accmin1 may be set on the basis of a shift ratio 
of the transmission. For example, as a gear position which 
Sets the shift ratio becomes higher, prescribed value Acc 
min1 may be set to become larger in proportion to the gear 
position. AS the gear position becomes higher, a torque of a 
drive axle becomes difficult to be transmitted. Hence, by 
Setting prescribed value Accmin1 to be larger, the response 
to the accelerator pedal by the driver can be quickened. 
Thus, the feeling of the Stall can be avoided from giving the 
driver. 

0101. In addition, for example, as shown in FIG. 22A, 
minimum value Accmin may be Set in accordance with a first 
order (linear) function specified by a gain Kacc in accor 
dance with base throttle opening angle Accbs (driver) 
according to the accelerator pedal manipulation by the 
driver. In details, minimum value Accmin is Sequentially 
updated in accordance with Sequentially calculated base 
throttle opening angle Accbs (driver). At this time, minimum 
value Accmin is Set to be a larger value in proportion to base 
throttle opening angle Accbs (driver) when base throttle 
opening angle Accbs (driver) is large. Thus, the acceleration 
feeling can be Secured in accordance with the degree of 
acceleration that the driver expects. In addition, at this time, 
minimum value Accmin is Sequentially calculated and 
updated in accordance with base throttle opening angle 
Accbs (driver). Thus, the acceleration feeling can be varied 
in accordance with the acceleration degree that the driver 
expects. 

0102) In addition, at this time, gain Kacc may be varied 
in accordance with road Surface frictional coefficient uat a 
time point at which target deceleration Xg is Xg>0, as 
shown in FIG.22B. As shown in FIG. 22B, as road Surface 
frictional coefficient ubecomes higher, gain Kacc is set to be 
a larger value So that minimum value Accmin is set to a large 
value. When it is predicted that, even if road surface 
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frictional coefficient uis high and the relatively large driving 
force is developed, the vehicular motion is not disturbed, 
minimum value Accmin is Secured to a certain value and the 
acceleration feeling that the driver expects can be given. 

0103) In addition, in a case where the vehicle is equipped 
with the transmission, gain Kacc may be varied in accor 
dance with the shift (gear) ratio. In details, when the gear 
position specifying the gear (shift) ratio is detected, as 
shown in FIG.22C, gain Kacc may be varied in accordance 
with the gear position at a time point at which target 
deceleration Xg is Xg >0. As shown in FIG. 22C, as the 
gear position becomes higher, namely, the torque of the 
drive axle becomes difficult to be transmitted, gain Kacc 
may be set to a larger value and minimum value Accmin is 
Set to be a larger value. The response to the accelerator pedal 
manipulation of the driver may be quickened. The feeling of 
the Stall can be avoided from giving the driver. 
0104. In FIGS. 22A through 22C, gain Kacc to calculate 
minimum value Accmin is varied in accordance with road 
Surface frictional coefficient u and the gear position. How 
ever, a basic relation L1 between base throttle opening angle 
Accbs (driver) and minimum value Accmin in accordance 
with the driver's accelerator pedal manipulation as denoted 
by a dot line in FIG. 23A is offset in a direction the relation 
becomes Smaller in accordance with road Surface frictional 
coefficient uand the gear position. Then, in accordance with 
a post offset relation L2, minimum value Accmin may be 
updated in accordance With base throttle opening angle 
Accbs (driver) calculated Sequentially. 
0105. At this time, an offset quantity AAccmin may be 
previously arbitrarily Set fixed value. In addition, as shown 
in FIG. 23B, offset quantity AAccmin may be set to be a 
Smaller as road Surface frictional coefficient ubecomes larger 
(higher) So that as road Surface frictional coefficient 
tubecomes higher, minimum value Accmin becomes larger. 
As shown in FIG. 23C, as the gear position becomes higher, 
namely, as the Shift ratio becomes Smaller, offset quantity 
AAccmin may be set to be a Smaller value. In this way, 
minimum value Accmin is offset So that, in a case where the 
accelerator pedal is manipulated in a region in which the 
driver manipulates or does not manipulate the decelerator 
pedal, for example, in a region in which the throttle opening 
angle is equal to or below 5%, minimum value Accmin is 
varied along with the variation in the depression quantity 0th 
of the accelerator pedal, namely, along with the variation in 
base throttle opening angle Accbs (driver). Along with this 
variation in minimum value Accmin, target throttle opening 
angle Acci is varied. Thus, a hunting of the throttle opening 
angle can be prevented. In other words, in a case where road 
Surface frictional coefficient is low and the vehicular 
motion variation is easy to occur along with the variation in 
throttle opening angle or in a case where the gear position is 
low and the torque of the drive axle is easy to be transmitted 
So that the vehicular motion variation is easy to occur along 
with the variation of the throttle opening angle, offset 
quantity AAccmin becomes large. Even if a rough manipu 
lation is carried out, the hunting of the throttle opening angle 
due to the variation in minimum value Accmin can be 
avoided. The vehicular motion variation can be Suppressed. 

0106. It is noted that, in the sixth embodiment, minimum 
value Accmin is Set on the basis of road Surface frictional 
coefficient uor the gear position. Minimum value Accmin 
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may be Set in a combination of these parameters, By 
carrying out this, minimum value Accmin may be set with 
the plurality of conditions Such as road Surface frictional 
coefficient uand the gear position taken into consideration. 
Minimum value Accmin may be set in accordance with an 
actual traveling State. In addition, the fifth or Sixth embodi 
ment is applied to the first embodiment. However, the 
present invention is not limited to this. The fifth or sixth 
embodiment may be combined with any of the second 
through fourth embodiments. 
0107 The entire contents of Japanese Patent Applications 
No. 2004-077033 (filed in Japan on Mar. 17, 2004) and No. 
2004-073125 (filed in Japan on Mar. 15, 2004) are herein 
incorporated by reference. The Scope of the invention is 
defined with reference to the following claims. 

What is claimed is: 
1. A deceleration control apparatus for an automotive 

vehicle, comprising: 
a deceleration controller that performs a deceleration 

control in accordance with a turning travel Situation of 
the vehicle, the deceleration controller controlling an 
engine throttle opening angle gradually in a closure 
direction when Starting the deceleration control. 

2. A deceleration control apparatus for an automotive 
vehicle, comprising: 

a deceleration controlling Section that performs a decel 
eration control in accordance with a turning travel 
Situation of the vehicle; and 

a throttle opening angle controlling Section that controls 
an engine throttle opening angle, the throttle opening 
angle controlling Section controlling the throttle open 
ing angle gradually in a closure direction at a preset 
Variation degree. 

3. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, further comprising a variation 
degree Setting Section that Sets the variation degree of the 
throttle valve in the closure direction in accordance with a 
traveling situation of the vehicle. 

4. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 3, further comprising a road 
Surface frictional coefficient detecting Section that detects a 
road Surface fictional coefficient of a road Surface on which 
the vehicle is traveling and wherein the variation degree 
Setting Section Sets the variation degree in Such a manner that 
as the road surface frictional efficient detected by the road 
Surface frictional coefficient becomes higher, the variation 
degree becomes larger. 

5. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 3, wherein the deceleration 
controlling Section Sets a target deceleration in accordance 
with the turning travel situation of the vehicle and performs 
the deceleration control to achieve the target deceleration 
and the variation degree Setting Section Sets the variation 
degree in Such a manner that as the target deceleration 
becomes larger, the variation degree becomes larger. 

6. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 3, further comprising an accel 
erator manipulated variable detecting Section that detects a 
manipulated variable of an accelerator pedal and wherein the 
variation degree Setting Section Sets the variation degree in 
Such a manner that as the manipulated variable of the 
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accelerator pedal detected by the accelerator manipulated 
variable becomes larger, the variation degree becomes 
larger. 

7. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 3, further comprising a driving 
force controlling Section that controls an engine throttle 
opening angle and performs a driving force control to 
develop a required driving force Specified and wherein the 
variation degree Setting Section Sets the variation degree in 
Such a manner that as the require driving force becomes 
larger, the variation degree becomes larger. 

8. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, wherein the throttle opening 
angle controlling Section controls the throttle opening angle 
at a first variation degree during a passage of a preset initial 
interval of time from a time point at which the deceleration 
control by means of the deceleration control Section is 
Started and, after the passage of the initial interval of time, 
controls the throttle opening angle at a Second variation 
degree Smaller than the first variation degree. 

9. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 8, further comprising an accel 
erator manipulated variable detecting Section that detects a 
manipulated variable of an accelerator pedal and wherein the 
throttle opening angle controlling Section Sets the first varia 
tion degree to be larger as the manipulated variable of 
accelerator pedal detected by the accelerator manipulated 
variable detecting Section becomes larger. 

10. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 9, further comprising a driving 
force controlling Section that controls an engine throttle 
opening angle and performs a driving force control to 
develop a specified required driving force and the throttle 
opening angle controlling Section Sets the first variation 
degree in Such a manner that as the required driving force 
becomes larger, the first variation degree becomes larger. 

11. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, further comprising an accel 
erator manipulated variable detecting Section that detects a 
manipulated variable of an accelerator pedal and wherein the 
throttle opening angle controlling Section recovers throttle 
opening angle to a throttle opening angle corresponding to 
the manipulated variable of the accelerator pedal detected by 
the accelerator manipulated variable detecting Section when 
the deceleration control Section ends the deceleration con 
trol. 

12. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, further comprising a driving 
force controlling Section that controls an engine throttle 
opening angle and performs a driving force control to 
develop the Specified required driving force and wherein the 
throttle opening angle controlling Section recovers the 
throttle opening angle to a throttle opening angle corre 
sponding to the required driving force. 

13. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 11, wherein the throttle opening 
angle controlling Section recovers the throttle opening angle 
at a preset variation degree. 

14. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 13, further comprising a recov 
ery variation degree Setting Section that Sets the variation 
degree of the throttle opening angle in a recovery direction 
in accordance with a traveling situation of the vehicle. 

Sep. 15, 2005 

15. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 14, further comprising a road 
Surface frictional coefficient detecting Section that detects a 
road Surface frictional coefficient of a road Surface on which 
the vehicle is traveling and wherein the recovery variation 
degree Setting Section Sets the variation degree in Such a 
manner that as the road Surface frictional coefficient 
becomes higher, the variation degree becomes larger. 

16. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 14, wherein the deceleration 
control Section Sets a target vehicle Speed in accordance with 
the turning travel Situation of the vehicle and performs the 
deceleration control for a traveling Speed of the vehicle to be 
coincident with the target vehicle Speed and the recovery 
variation degree Setting Section Sets the variation degree in 
Such a manner that as an increase rate of the target vehicle 
Speed Set by the deceleration control Section becomes larger, 
the variation degree is Set to be a larger value. 

17. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, wherein the throttle opening 
angle controlling Section controls the throttle opening angle 
at the variation degree to a complete closure State. 

18. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 2, wherein the throttle opening 
angle controlling Section controls the throttle opening angle 
to a preset minimum opening angle at the variation degree. 

19. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 18, further comprising a mini 
mum opening angle setting Section that sets the minimum 
opening angle of the throttle valve in accordance with a 
traveling situation of the vehicle. 

20. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 19, further comprising an 
accelerator manipulated variable detecting Section that 
detects a manipulated variable of an accelerator pedal and 
wherein the minimum opening angle Setting Section Sets the 
minimum opening angle in accordance with the manipulated 
variable of the accelerator pedal detected by the accelerator 
manipulated variable detecting Section. 

21. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 20, wherein the minimum 
opening angle Setting Section Sets the minimum opening 
angle to a preset constant value when the manipulated 
variable of the accelerator pedal is larger than a preset 
threshold value and Sets the minimum opening angle to a 
value Smaller than the constant value when the manipulated 
variable of the accelerator pedal is equal to or Smaller than 
the preset threshold value. 

22. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 21, further comprising road 
Surface frictional coefficient detecting Section for detecting 
a road Surface frictional coefficient of a road Surface on 
which the vehicle is traveling and wherein the minimum 
opening angle Setting Section Sets the constant value to a 
larger value as the road Surface frictional coefficient detected 
by the road Surface frictional coefficient detecting Section 
becomes higher. 

23. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 21, wherein the minimum angle 
Setting Section Sets the constant value to a larger value as a 
shift ratio of a transmission becomes Smaller. 

24. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 20, wherein the minimum 
opening angle Setting Section Sets the minimum opening 
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angle to a larger value as the manipulated variable of the 
accelerator pedal becomes larger. 

25. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 24, further comprising a road 
Surface frictional coefficient detecting Section that detects a 
road Surface frictional coefficient of a road Surface on which 
the vehicle is traveling and wherein the minimum opening 
angle Setting Section Sets the minimum opening angle to a 
larger value as the road Surface frictional coefficient 
becomes higher. 

26. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 24, wherein the minimum 
opening angle Setting Section Sets the minimum opening 
angle to be a larger value as a shift ratio of a transmission 
becomes Smaller. 

27. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 24, wherein the minimum 
opening angle Setting Section Sets the minimum opening 
angle to a complete closure State when the manipulated 
variable of the accelerator pedal is equal to or lower than a 
preset threshold value. 

28. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 27, further comprising a road 
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Surface frictional coefficient detecting Section that detects a 
road Surface frictional coefficient of a road Surface on which 
the vehicle is traveling and wherein the minimum angle 
Setting Section Sets the threshold value to a larger value as 
the road surface frictional coefficient detected by the road 
Surface frictional coefficient detecting Section becomes 
lower. 

29. A deceleration control apparatus for an automotive 
vehicle as claimed in claim 27, wherein the minimum 
opening angle Setting Section Sets the threshold value to be 
a larger value as a shift ratio of a transmission becomes 
larger. 

30. A deceleration control method for an automotive 
vehicle, comprising: 

performing a deceleration control in accordance with a 
turning travel Situation of the vehicle; and 

controlling an engine throttle opening angle gradually in 
a closure direction at a preset variation degree. 


