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(57) ABSTRACT 

A method for terminating a braking intervention of an 
adaptive cruise control System of a motor vehicle. The 
braking intervention is terminated in accordance with a 
predefined algorithm in response to the driver overriding of 
the adaptive cruise control System. In this context, the 
algorithm is formed in Such a manner that a jerk-free 
transition from braking to acceleration of the motor vehicle 
is ensured, thus increasing the ride comfort. The transition 
from braking to acceleration preferably takes place in accor 
dance with a linear function. Provision can also be made for 
Stepwise functions. To prevent the braking operation from 
being terminated prematurely by an inadvertent actuation of 
the accelerator, provision is made for a threshold value to be 
adjusted for the accelerator for a desire of the driver to 
accelerate. This threshold value is dependent on the decel 
eration during braking. The higher the braking deceleration 
is, the more heavily the driver must operate the accelerator 
to initiate the acceleration process. In the case of a low 
deceleration, the threshold value is lower, So that it Suffices 
to Step more lightly on the accelerator to bring about an 
acceleration of the motor Vehicle. 
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METHOD FOR TERMINATING A BRAKING 
INTERVENTION OF ANADAPTIVE CRUISE 
CONTROL SYSTEM OF A MOTOR VEHICLE 

BACKGROUND INFORMATION 

0001. The present invention is based on a method for 
terminating a braking intervention of an adaptive cruise 
control System of a motor Vehicle. Adaptive cruise control 
Systems are already known which are used for controlling 
the traveling Speed of a motor vehicle as a function of the 
distance of a vehicle traveling ahead. In the periodical 
“MOT” No. 18 of Aug. 21, 1999, section “Prof Spezial” 
(professional's special), for example, a proximity warning 
device using radar is reported about where a 3- or 5-beam 
laser or radar Sensor Scans the Space ahead of one's own 
vehicle with a visual range of up to 150 m. The distance is 
calculated Several times per Second from the Signals 
reflected from the vehicle traveling ahead and changes in 
one's own Speed are possibly initiated. Thus, the proximity 
warning device can increase or reduce the traveling Speed So 
as to reach or maintain a previously input Setpoint Speed. In 
practice, however, it has turned out that transitions between 
the braking of the motor Vehicle and the acceleration take 
place in a more or less jerky manner, in particular when the 
driver wishes to increase his driving Speed. The jerky 
transition from braking to accelerating is felt to be unpleas 
ant and therefore impairs the ride comfort. 

SUMMARY OF THE INVENTION 

0002 The method according to the present invention for 
terminating a braking intervention of adaptive cruise control 
System for a motor vehicle has the advantage over the 
background art that the transition from braking to acceler 
ating the motor vehicle is carried out in a jerk-free manner. 
Because of this, the ride comfort is advantageously 
increased and the changing over of the adaptive cruise 
control system is not felt to be disturbing since this behavior 
rather corresponds to a natural Sequence. 
0003. It is particularly advantageous for an algorithm to 
be formed for controlling the transition to acceleration, the 
calculation of a setpoint acceleration being taken as a basis 
for the algorithm. By introducing a threshold value for the 
accelerator position, the braking operation of the System is 
advantageously prevented from being terminated due to 
inadvertent contact with the accelerator. 

0004. It is also advantageous for the threshold value to be 
fixed as a function of the deceleration of the vehicle Since, 
for example, an unwanted interruption would have a greater 
effect during Strong deceleration than during low decelera 
tion. 

0005. It is likewise considered to be beneficial that the 
algorithm is determined empirically, thus resulting in a 
Simple adaptation to the vehicle type, the engine power, and 
to differing driving Styles as can be oriented toward, for 
example, Sportive or economic aspects. 
0006 The values for the algorithm are advantageously 
Stored in the form of a table or as a function and, conse 
quently, are available at all times. 
0007 A favorable solution is also the termination of the 
proximity control of the adaptive cruise control System if the 
adaptive cruise control System is overridden through the 
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acceleration by the driver. In this case, an adaptive cruise 
control is no longer necessary because then, the driver takes 
over master control during the acceleration phase. 
0008. It is also considered to be beneficial that the 
Setpoint values for the engine and brake control are trans 
mitted via an existing vehicle bus, preferably the CAN bus 
(Controller Area Network). This data is then also available 
to further control units and can be used, for example, for the 
driving dynamics control, a navigation System, etc. Thus, it 
is possible, for example, for road conditions to be considered 
in the control. 

0009. A particularly simple and flexible realization of the 
algorithm is given by a Software program which is prefer 
ably implemented in an already existing control unit for 
vehicle or engine controls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 FIG. 1 shows a block diagram according to the 
present invention. 
0011 FIG. 2a shows a first graph according to the 
present invention. 
0012 FIG. 2b shows a second graph according to the 
present invention. 
0013 FIG. 2c shows a third graph according to the 
present invention. 
0014 FIG. 3 shows a flow chart according to the present 
invention. 

DETAILED DESCRIPTION 

0015 FIG. 1 shows a block diagram of an adaptive cruise 
controller which measures, for example, the distance from a 
vehicle traveling ahead with the assistance of a radar Sensor. 
The adaptive cruise controller has a control unit 1 to which 
a plurality of Sensors, for example, a Speed Sensor 2, a 
distance radar 3 and/or a transducer 4 for detecting the 
position of the accelerator are connected. Control unit 1 has 
a microcomputer which features a memory 7 in which a 
corresponding program for determining the vehicle's dis 
tance from a vehicle traveling ahead or from an obstacle as 
a function of the driving parameters is Stored. Also stored in 
memory 7 are values for an algorithm for determining the 
acceleration during the Overriding of the adaptive cruise 
control. In the case that, depending on the Speed, the 
calculated distance is too low, control unit 1 acts upon a 
braking module 5 and causes the vehicular Speed to be 
reduced correspondingly. Moreover, control unit 1 can act 
upon an acceleration module 6 and, together with it, control 
the required or desired engine torque, for example, during 
the transition from braking to accelerating the vehicle. 
0016 To explain the present invention in greater detail, 

first, the technical interrelationship is illustrated in FIGS. 2a 
through 2c on the basis of the diagrams. To this end, FIG. 
2a shows a diagram in which, for generating a threshold 
value P for the accelerator, threshold value P is plotted over 
setpoint acceleration bSetpoint. The threshold value for 
acceleration bSetpoint is plotted on the X-axis while nor 
malized threshold value P between values 0 and 1 is plotted 
on the Y-axis. As can further be gathered from FIG. 2a, the 
relation between setpoint acceleration bSetpoint and thresh 
old value P is realized using a Straight line, the Straight line 
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having a negative gradient. During practical travel opera 
tion, this means that threshold value P is higher during 
higher braking deceleration than during lower braking decel 
eration. In practice, during Stronger braking deceleration, the 
driver must therefore Step on the accelerator, his/her gas 
pedal Stronger to exceed, for example, threshold value P1. In 
the case of a lower braking deceleration, threshold value P 
is lower as well So that the driver does not need to Step on 
the gas pedal So Strongly. This connection between the 
braking deceleration and threshold value P for the accelera 
tor has the advantage that an inadvertent contact with the 
accelerator does not necessarily lead immediately to the 
interruption of the adaptive cruise control. The driver rather 
has to Step on the accelerator deliberately to override the 
proximity or cruise control. This advantageously results in 
more Safety and a more pleasant driving experience for the 
driver. 

0017. In the diagram of FIG. 2b, position P for the 
accelerator is represented as a function of time t, likewise in 
normalized form. This curve is provided by transducer 4 
(FIG. 1). If, for example, the threshold value for the 
accelerator lies at position P1, then the driver has to depress 
the accelerator Still further for terminating the braking 
operation in a comfortable manner and for accelerating the 
vehicle. Below threshold value P1, the adaptive cruise 
controller would continue to operate its control function and 
remain unaffected by the contact with the accelerator. This 
relationship can also be gathered from FIG. 2c. Up to the 
intersection of the P1-line with the pedal position line, the 
normal control algorithm of the adaptive cruise controller is 
carried out, i.e., the vehicle continues to be braked. Only 
after this threshold value is exceeded, for example, in the 
case of an ESP controller, the braking pressure is reduced in 
accordance with the predefined algorithm until it reaches 
approximately 0 at acceleration b0. After that, the drive 
control begins to operate again, and the vehicle Starts to 
accelerate in accordance with the predefined algorithm to the 
speed desired by the driver. In this case, however, the driver 
can also continue to override and take over master control. 

0.018. In the following, the mode of operation is 
explained once more in greater detail on the basis of the flow 
chart of FIG. 3. It is started from the assumption that the 
adaptive cruise control System is currently in an operating 
State in which control unit 1 actively controls braking 
module 5 (position 31). Because of the beginning vehicle 
deceleration, the Switch-off threshold for the accelerator is 
now determined in position 32 in accordance with FIG. 2a. 
AS already explained, the accelerator Switch-off threshold is 
reduced as the Setpoint acceleration increases, Starting at the 
pedal maximum value down to a pedal minimum value as a 
function of the Setpoint acceleration. This takes place, for 
example according to FIG.2a, in a linear manner. However, 
provision can also be made for nonlinear functions as well 
as for a Stepwise change in the acceleration or for empiri 
cally ascertained values. Thus, as the deceleration increases, 
a higher pedal Switching threshold ensues for terminating 
the braking operation of the System. Consequently, the pedal 
travel increases as the deceleration increases, and the driver 
needs to actuate the accelerator deliberately to achieve a 
termination of the braking operation. 
0019. In position 33, it is then checked whether the 
accelerator position is larger than the instantaneous Switch 
off threshold for the accelerator. If this is the case, control 
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unit 1 increases the Setpoint value for acceleration bSetpoint 
in position 34 until the system is unpressurized (FIG. 2c, 
b0). Subsequently, the normal acceleration control takes 
place (position 35). 
0020. However, if the brake is not actively controlled 
according to position 31, then the System branches directly 
to position 35 and continues its normal control. The same 
applies if the Switch-off threshold for the accelerator is not 
reached according to position33. In this case too, the normal 
control is continued. This cycle is repeated continuously So 
that it is continued again in position 31. 
What is claimed is: 

1. A method for terminating a braking intervention of an 
adaptive cruise control System of a motor vehicle, compris 
ing the Steps of: 

Supplying an acceleration signal to the adaptive cruise 
control System in response to a driver of the motor 
Vehicle actuating an accelerator of the motor vehicle; 

in response to the acceleration Signal, causing the adap 
tive cruise control System to cancel a current braking 
intervention and the motor Vehicle to be accelerated in 
accordance with a position of the accelerator; and 

terminating at least one of (a) the braking intervention and 
(b) a deceleration of the motor vehicle in accordance 
with a predefined algorithm in response to the driver 
Overriding the adaptive cruise control System, the pre 
defined algorithm ensuring a jerk-free transition from 
braking to acceleration of the motor vehicle. 

2. The method according to claim 1, further comprising 
the Step of calculating a setpoint acceleration to form the 
algorithm, the Setpoint acceleration being dependent on a 
threshold value of the accelerator. 

3. The method according to claim 2, further comprising 
the Step of generating the threshold value for the accelerator 
as a function of the deceleration of the motor Vehicle, 
according to a predefined curve. 

4. The method according to claim 2, wherein, in order to 
exceed the threshold value, the driver needs to Step on the 
accelerator more heavily during higher braking deceleration 
and leSS heavily during lower braking deceleration. 

5. The method according to claim 1, further comprising 
the Step of empirically ascertaining the algorithm. 

6. The method according to claim 1, further comprising 
the step of Storing values for the algorithm at least one of (a) 
in a table and (b) as a function. 

7. The method according to claim 1, further comprising 
the Step of controlling a braking pressure Such that the 
braking intervention is terminated at a braking pressure of 
about 0, the braking pressure being controlled using an 
electronic Stability program of a control unit. 

8. The method according to claim 1, further comprising 
the Step of transmitting Setpoint values for engine and brake 
control via a vehicle bus. 

9. The method according to claim 8, wherein the vehicle 
bus is a CAN bus. 

10. The method according to claim 1, wherein the algo 
rithm is carried out using a Software program. 

11. The method according to claim 10, wherein the 
Software program is used in a control unit of the motor 
vehicle. 


