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(57) ABSTRACT 

Acontrol system, for use in a vehicle, that in?uences at least 
one quantity representing tire slip, and Which includes a 
control unit for controlling at least the drive unit of the 
vehicle. A traction controller for in?uencing the engine 
torque may be implemented in the control unit, and may be 
used to generate a value for a regulated quantity (or manipu 
lated variable) for the torque of the drive unit based on at 
least a characteristic map that depends on the slippage and 
on the slip gradient. 

38 3 l0 l6 18 

’ Berke ‘>6 
CONWL- l4 svrrzh 20 

/ makWM/C / UMVV :_———(> —'—>O 
osvic?s .\ i i : 22 

P _—>O\ 
24 

42 36 \30 
50 44 12 28 

If] DRIVE 
MEMi/K/AM CQNTROL /umT 

“was \ g mm T:;_>\J\ 
E] K ' 26 E’ 

54 48 



Patent Application Publication Jul. 4, 2002 Sheet 1 0f 6 US 2002/0084127 A1 

M .5 

wv wm iil/l/ 

U @N/ . 

f7 AN 5 2D / @982 has \ J OMFZQU W \ VEVSQWS 
w>~QQ All @N \ Q $ 3 \ 

0m/ 2 Q 

wm A 

NN 6A1!‘ m /. MQUIGQ 
U AH LL 2: M M vlw?la? 
ow {main 3 \ JQQPZ QU \ 

MY!‘ wig 
w“ 

E \ 2 m wm 



Patent Application Publication 

110 

Jul. 4, 2002 Sheet 2 0f 6 

l /100 
Read M1 
5, Vre-P 

l 102 
awe/1M1 
d3 

1, 104 

sw_kfs=f(S, vref); 
sW_lcfds=f(dS, vre? 

l 106 
sw = 

sw___kfs - sw__kfds 

108 
N 

\ 
71525 1N 

sw= f(sw, K) 

US 2002/0084127 A1 

Fig.2 



Patent Application Publication 

SWHST =max 

Jul. 4, 2002 Sheet 3 0f 6 US 2002/0084127 A1 

i / 300 
READ m 

swasr, sWF 

318 

T 314 
auTPu 751m”; 
Maui 

a. 

l 
End 

Fig.3 



Patent Application Publication Jul. 4, 2002 Sheet 4 0f 6 US 2002/0084127 A1 

204 
2 6 ‘ / 

Y Y M1RZ=0 
F=1OO% F 

(r > " MIRZ = ma" 

23 X% = f Mm _ o 
k F=F+x% F-F'XAI 

240 232 
Y N Y 

N 

F = max F = min 

242 /i 234 l 1 224 

r / 
F=X vi 3 neg. 

226 Zwwna 0i‘ 

V 

2“ F“ ‘ms’ 5) 111g. 4a 

208 ADK : Piaf‘: F *ZQQW'TSUL 

\ * 
swasr = swasr + ADK 

* 

C9 



Patent Application Publication Jul. 4, 2002 Sheet 5 0f 6 US 2002/0084127 A1 

@ 
210 

N Y 

/ 212 

RCS6t ASR-GQTWQ 

214 

N Y 

216 

/ 
swasr = max 

Fig. 4b 
End 



Patent Application Publication Jul. 4, 2002 Sheet 6 0f 6 US 2002/0084127 A1 



US 2002/0084127 A1 

CONTROL SYSTEM FOR A VEHICLE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a control system 
for a vehicle, Which in?uences at least one quantity repre 
senting tire slip. 

BACKGROUND INFORMATION 

[0002] A vehicle dynamics control system is discussed in 
SAE paper 950759, Which is entitled “VDC, The Vehicle 
Dynamics Control System of Bosch” by Anton T. van 
Zanten, Rainer Erhardt and Georg Pfaff. The control system 
includes an anti-lock controller, a traction controller, an 
engine drag torque controller, and a controller that operates 
based on a quantity representing the yaW rate of the vehicle. 
These control systems are implemented in a control unit, 
Which in?uences the braking system of the vehicle, and 
Which, via a communication connection, is connected to a 
control unit for controlling a drive unit, such as the engine 
and/or the transmission. This control system may include 
relatively complex softWare and hardWare because of, for 
example, computer performance requirements, the required 
transmission rate requirements betWeen control systems or 
other considerations. 

[0003] European Patent No. EP 0 386 126 concerns a 
traction controller, in Which a slippage of at least one drive 
Wheel is detected and an engine torque is reduced based on 
the slippage, particularly When the slippage exceeds a preset 
threshold value. When the slippage is adjusted to such a 
preset value or range, the engine torque is sloWly increased 
(or ramped up) by controlling correspondingly the throttle 
valve according to a prede?ned procedure. This reference, 
hoWever, does not describe a procedure for determining the 
magnitude of the reduction of the engine torque if there is 
unacceptable slippage. 
[0004] Non-prepublished German Patent Application No. 
198 44 912.7 concerns a control system for a vehicle, in 
Which a transverse acceleration acting upon the vehicle is 
detected, and a time response of the transverse acceleration 
is determined. The poWer output or the torque of the 
vehicle’s drive unit is in?uenced based on these tWo quan 
tities. In the case of the drive unit, this procedure should 
ensure a stable vehicle behavior, particularly When corner 
mg. 

SUMMARY OF THE INVENTION 

[0005] An object of an exemplary embodiment of the 
present invention is to provide a control system that in?u 
ences a drive unit of the vehicle at least for controlling a slip 
quantity, but Which has a reduced degree of complexity in its 
softWare and hardWare and still provides satisfactory control 
response. 

[0006] Another object of an exemplary embodiment of the 
present invention is to provide an implementation of an 
effective, relatively simple traction controller in a control 
unit that in?uences the torque of the vehicle’s drive unit. 
Such an implementation should simplify the softWare and 
hardWare requirements (such as, the ROM requirement). It 
is believed that it may be particularly advantageous to 
combine this traction controller With the transverse accel 
eration control system discussed in the Background Infor 
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mation, and provide a drive dynamics control system Which, 
in the case of the drive input, improves vehicle stability. By 
implementing this simpler, reduced outlay system in the 
control unit for the drive unit of the vehicle, a marked 
reduction of the outlay of softWare and hardWare should be 
achieved Without having to expect losses With respect to the 
vehicle’s driving stability and/or the traction of the vehicle. 

[0007] It is also believed that it may be particularly 
advantageous to provide the traction control system With 
characteristic curves or maps so that setpoint values may be 
derived for at least one manipulated (or regulated) variable 
(or quantity) that controls the poWer output or the torque of 
the drive unit, such as, for example, as a function of the tire 
slip and/or the time-related change in the tire slip, as Well as 
a quantity representing the vehicular velocity. By using this 
relatively simple traction control system, Which should 
reduce the outlay for the control unit, satisfactory traction 
control improvements may be achieved. 

[0008] It is also believed that it may be particularly 
advantageous that the gradient (or rate of change), Which is 
used to approximate the manipulated (or regulated) variable 
(or quantity) to the value corresponding to the operating 
state, may be Weighted via the number of control cycles or 
via the magnitude of the slippage. It may be particularly 
expedient to consider slippage and slip gradient in deter 
mining the gradient. In this manner, the rapidness of 
approximation becomes dependent on the slip condition. 

[0009] When selecting a throttle valve setpoint angle as a 
manipulated variable, the selected setpoint or limiting angle 
may be expediently corrected so that tractive resistances, 
such as grades (for example, uphill) and/or loW engine 
poWer output at higher altitude above sea level, are taken 
into account, and the adjusted limiting angle permits the 
torque or the poWer output of the drive unit, even “outside” 
of standard conditions, along the lines or in the sense of a 
slip reduction or of adjusting a slip control valve to a desired 
value. 

[0010] It is also believed that it may be particularly 
advantageous that, during unusual operating states in Which 
a permanent deviation occurs (such as, for example, perma 
nent deviation of the slippage from the preset value or range 
of values), the deviation may be integrated, and the value 
that is ascertained or determined from the characteristic map 
or maps for the manipulated variable may be in?uenced as 
a function of the integration value so that the permanent 
deviation disappears. Thus, a satisfactory traction may result 
in exceptional situations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 shoWs a block diagram of control units for 
controlling the drive unit and the braking system of a 
vehicle, in Which the control system may be implemented in 
the control units. 

[0012] FIG. 2 shoWs a ?rst ?oWchart for a traction control 
method, in Which an exemplary embodiment is executed in 
the control unit of the drive unit. The ?oW chart shoWs a 
method that may be implemented by computing elements of 
the control unit for controlling the drive unit. 

[0013] FIG. 3 shoWs a second ?oWchart for a traction 
control method, in Which an exemplary embodiment is 
executed in the control unit of the drive unit. The ?oW chart 
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shows a method that may be implemented by computing 
elements of the control unit for controlling the drive unit. 

[0014] FIG. 4a shoWs a third ?owchart for a traction 
control method, in Which an exemplary embodiment is 
executed in the control unit of the drive unit. The ?oW chart 
shoWs a method that may be implemented by computing 
elements of the control unit for controlling the drive unit. 

[0015] FIG. 4b shoWs a fourth ?oWchart for a traction 
control method, in Which an exemplary embodiment is 
executed in the control unit of the drive unit. The ?oW chart 
shoWs a method that may be implemented by computing 
elements of the control unit for controlling the drive unit. 

[0016] FIG. 5a shoWs a ?rst timing diagram that concerns 
the method and system of an exemplary embodiment of the 
present invention. 

[0017] FIG. 5b shoWs a second timing diagram that con 
cerns the method and system of an exemplary embodiment 
of the present invention. 

[0018] FIG. 5c shoWs a third timing diagram that con 
cerns the method and system of an exemplary embodiment 
of the present invention. 

DETAILED DESCRIPTION 

[0019] FIG. 1 shoWs a block diagram of a vehicle control 
system, in Which at least tWo separate control units 10 and 
12 are provided. The control unit 10, via its output lines 14, 
operates a braking system 16, Which may be a hydraulic 
braking system that builds up or reduces the braking force at 
the Wheel brakes 18 through 24 of the vehicle. The control 
unit 12, via its output lines 26, controls at least one manipu 
latable variable (or regulatable quantity) that in?uences the 
torque or the poWer output of a drive unit 28 of the vehicle. 
As used in connection With an exemplary embodiment, the 
drive unit 28 is an internal combustion engine, in Which the 
position of a throttle valve, a fuel mass to be injected and/or 
an ignition-advance angle to be adjusted are available for 
adjusting the poWer output. The control of a turbocharger, 
Which changes the boost pressure in the intake section of the 
internal combustion engine, a camshaft, and/or the intake 
valves of an internal combustion engine, represents such a 
manipulated variable. In an exemplary embodiment, the 
control unit 12 controls the drive unit 28 and an automatic 
transmission. In this exemplary embodiment, one of the 
available manipulated variables is also a transmission inter 
vention (action or measure) variable (or quantity), the trans 
mission ratio of the transmission being changed by the 
transmission intervention variable. Correspondingly, provi 
sion can be made for a clutch capable of being actuated 
electrically, Whose manipulated variable (or regulated quan 
tity) is available as a control variable Within the frameWork 
of the traction control system. 

[0020] While the method and system of FIG. 1 are dis 
cussed With respect to a hydraulic braking system and a 
drive unit that is an internal combustion engine, the method 
and system are not so limited. The corresponding method or 
procedure may be employed With the same advantages When 
the drive unit is an electromotor or a hybrid propulsion 
system, and the braking system is a pneumatic braking 
system or an electromotive braking system. 

[0021] Control units 10 and 12 are interconnected for data 
exchange via a communication system 30, Which may be, 

Jul. 4, 2002 

for example, a controller are a netWork Control unit 
10, Which contains at least one microcomputer, detects 
signals via input lines 32 through 36 from corresponding 
measuring devices 38 through 42. The signals represent the 
speeds of the Wheels of the vehicle. Control unit 10 also 
detects signals that represent other performance quantities 
required for performing its function, Which are not supplied 
by the other control unit 12 via communication connection 
30. The at least one microcomputer of control unit 10 
controls the brakes. In the exemplary embodiment, the 
control unit 10 performs an anti-lock function. In other 
exemplary embodiments, a drive dynamics control system 
may be implemented that intervenes in the braking system of 
the vehicle. Such systems may be knoWn from the related 
art. The control unit 10 sends measured values to the control 
unit 12 via communication connection 30. The measured 
values are derived from the input signals in the control unit 
10. Signals transmitted via communication connection 30 
may include, for example, a signal that represents the 
vehicular velocity (Which may be determined based on the 
Wheel speed values), as Well as the Wheel speed values. 

[0022] The control unit 12 likeWise contains at least one 
microcomputer controlling the drive unit 28 and/or the 
transmission of the motor vehicle. The control unit 12 also 
receives signals via input lines 44 through 48 from corre 
sponding measuring devices 50 through 54. These signals 
represent performance quantities for controlling the drive 
unit 28 and/or the transmission, or may be used to derive 
performance quantities of that kind. 

[0023] Besides the control measures for controlling the 
drive unit and/or the transmission, the control unit 12, in the 
exemplary embodiment, may include the drive dynamics 
control system mentioned previously, Which, based on the 
transverse acceleration measured by measuring devices 50 
through 54 and the gradient of the transverse acceleration, 
ascertains an intervention signal in at least one manipulated 
variable for controlling the poWer output or the torque of the 
drive unit 28. The traction control method may be imple 
mented using the microcomputer of control unit 12. In this 
context, in an exemplary embodiment, the drive unit 28 is 
understood to be the engine, clutch, and transmission, and 
the torque of the drive unit is the output torque at the Wheel 
or at the transmission output. 

[0024] By locating (or providing) a traction controller, 
and, if desired, additionally providing a transverse accelera 
tion controller, in the control unit 12 for the drive unit 28, a 
simpler drive dynamics control system (for the driven case) 
for improving the vehicle stability (for the driven case) may 
be provided that operates reliably Without much outlay of 
softWare and hardWare. This applies especially When using 
the transverse acceleration control system of non-prepub 
lished German Patent Application No. 198 49 912.7, as 
previously discussed, and the traction control system 
described here as folloWs. Relatively complex hardWare 
and/or softWare measures in the at least one microcomputer 
of the control unit 10 for controlling the braking system are 
not believed to be necessary, When implementing such a 
control system to in?uence the driving poWer of the drive 
unit 28, so that the control unit 10 can be reduced (or 
simpli?ed) to an anti-lock controller and/or a drive dynamics 
control system With braking intervention. Also, relatively 
complex measures for transmitting the at least one manipu 
lated variable to the control unit 12 and/or relatively com 
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plex algorithms for determining the at least one manipulated 
variable may not be required. 

[0025] In the exemplary embodiment, the at least one 
microcomputer of the control unit 12, in?uences the driving 
poWer or the drive torque of the vehicle as a function of the 
drive slip, and, possibly, the transverse acceleration of the 
vehicle. Depending on the particular design of the drive unit 
28 and of the control unit 12, the driving poWer or the drive 
torque of the vehicle, in the case of an internal combustion 
engine, is produced by in?uencing the air supply (through 
the throttle valve), the fuel-injection quantity, and/or the 
ignition ?ring point. In addition, the transmission, in par 
ticular the transmission gear ratio, and a clutch capable of 
being actuated electrically may also be in?uenced. Indepen 
dently of this, the Wheel brakes can be in?uenced as a 
function of the mentioned signals in the control unit 10. In 
an exemplary embodiment, a signal, Which is generated in 
one of the control units and transmitted to the other control 
unit, communicates the priority betWeen braking and torque 
intervention in a traction control system. This priority deter 
mines Whether a torque intervention or a braking interven 
tion is carried out ?rst in response to a tire slip condition. 
The driving torque or the driving poWer are limited, reduced, 
or increased as a function of the described quantities. 
Because of the implementation in the control unit 12 for the 
drive unit 28, very short actuating times may be achieved. 
By using characteristic maps When Working With the traction 
controller, continuous intervention may be provided so that 
there is no separate triggering. It is believed that this 
measure may also considerably reduce the outlay With 
regard to softWare and hardWare requirements. 

[0026] An exemplary embodiment for a traction controller 
is described based on the ?oW charts of FIGS. 2, 3, 4a and 
4b. 

[0027] The method or program shoWn in FIG. 2 is per 
formed at prede?ned instants. In a ?rst step 100, a slip S of 
at least one drive Wheel and a vehicular reference velocity 
vref or the vehicular velocity are read in. For example, the 
vehicular reference velocity may be generated from the 
mean speed signal of the non-driven Wheels, While the slip 
signal may be generated, for example, from the difference of 
a selected speed of a non-driven Wheel and a selected speed 
of a driven Wheel, particularly from the respective maximum 
values. In other exemplary embodiments, other Ways of 
calculating the slippage and the vehicular reference velocity 
may be used. The traction control system according to one 
exemplary embodiment of the present invention, described 
in the folloWing, is independent of the speci?c Way that the 
slip signal and the reference signal are determined. 

[0028] In subsequent step 102, a time gradient dS of the 
slip signal is generated, for example, by subtracting tWo slip 
signal values that are detected at different instants. In step 
104, tWo setpoint value portions sW_kfs and sW_kfds, Which 
represent the portions of the setpoint value for the manipu 
lated variable in?uencing the engine torque or the engine 
poWer (Which in the exemplary embodiment is the throttle 
valve angle) are generated based on tWo characteristic maps 
as a function of the slippage S and the reference velocity 
signal vref or based on the slip gradient dS and the reference 
velocity signal vref. In step 106, the tWo setpoint values are 
combined into a setpoint value sW. In the exemplary embodi 
ment, the setpoint value, Which is calculated based on the 
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gradient of the slip signal, is subtracted from the setpoint 
value, Which is determined based on the slip signal. In other 
exemplary embodiments, a minimum value selection or an 
addition of both values may be performed. If setpoint value 
sW, as determined in step 106, is smaller than a preset 
maximum value setpoint value Dkmax, then, in response to 
a corresponding determination in step 108, in step 110, at 
least one correction factor K is read in and the setpoint value 
sW is corrected based on correction factor K. In this context, 
the correction factor K is considered multiplicatively in the 
exemplary embodiment. It is read in only if the setpoint 
value is smaller than the maximum setpoint value, and an 
intervention of the traction controller is present. The cor 
rection factor alloWs for additional tractive resistances, such 
as the grade of the road, and/or the altitude above sea level. 
The correction factor is generated, for example, as a function 
of the acceleration and the velocity of the vehicle and/or 
based on an external pressure measurement. Subsequent to 
step 110 or in the case of a “no”-ansWer in step 108, it is 
checked in step 112 Whether the possibly corrected setpoint 
value sW exceeds a maximum value DKmax. If this is the 
case, then the setpoint value is kept at the maximum value 
Dkmax according to step 114, otherWise, just as subsequent 
to 114, the program is terminated and restarted at the next 
instant. 

[0029] In another exemplary embodiment, characteristic 
maps may be used for the slip signal and the actual value of 
the throttle-valve position, as Well as for the gradient of the 
slip signal and the actual value of the throttle-valve position, 
Which are combined into the setpoint value in a correspond 
ing manner as shoWn in FIG. 2. 

[0030] In the exemplary embodiment, the determined set 
point value limits the throttle-valve angle as long as the 
throttle-valve angle selected by the driver is greater. There 
fore, the setpoint value is also designated as a limiting value. 
This also similarly applies for use in conjunction With a 
diesel gasoline engine, for Which there is a preset setpoint 
value for the fuel quantity. 

[0031] In step 100, the slip signal, Which is read in, is 
suitably conditioned and ?ltered. In another exemplary 
embodiment, the slip signal may be Weighted via a cornering 
signal, the velocity signal, the vehicle acceleration signal, 
the grade of the roadWay, and/or the Wheel acceleration. In 
this context, the Weighting factors may be stored in charac 
teristic curves and considered using at least one arithmetic 
operation (e.g., multiplication) With the slip-signal value. 

[0032] The calculation of the setpoint value to be output 
based on the calculated setpoint value sW is shoWn in FIG. 
3. Subsequent to starting the subprogram at prede?ned 
instants, the currently output setpoint value sWasr and the 
driver setpoint value sWF are read in, in the ?rst step. In 
subsequent step 302, it is checked Whether the output 
setpoint value sWasr is smaller than or equal to (or no larger 
than) the driver setpoint value sWF. If this is the case, it is 
checked in step 306 Whether the setpoint value sWasr to be 
output is smaller than or equal to (or no larger than) a 
threshold value B (e.g., 60°). If this is the case, the traction 
controller is assumed to be active according to step 308, and 
a driver information lamp may be activated. In the case of 
a “no”-ansWer in step 306, the driver information lamp may 
be sWitched off (step 318). In step 310, the set setpoint value 
sWasr to be output is compared to a maximum value max. If 
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the setpoint value to be output is greater than the maximum 
value, it is set to the maximum value according to step 312. 
Subsequently, the setpoint value is output With the driver 
setpoint value (step 314) for minimum value selection (not 
shoWn), and the program is terminated. If, according to step 
310, the setpoint value to be output is not greater than the 
maximum value, then the setpoint value to be output is 
output Without limitation. 

[0033] If step 302 has revealed that the output setpoint 
value sWasr is greater than the driver setpoint value sWF, 
then the setpoint value sWasr to be output is set to driver 
setpoint value sWF (step 304), and the driver information 
lamp is sWitched off or remains sWitched off according to 
step 318. The program is continued in step 310. 

[0034] Besides selecting a setpoint throttle valve angle 
Within the framework of the traction control, an engine 
torque setpoint value may be selected in another exemplary 
embodiment. In still another exemplary embodiment, the 
throttle valve setpoint value may be corrected so that a 
comparable engine torque is adjusted for all engine operat 
ing points. In the process, the limiting angle or the setpoint 
value for the throttle-valve position may be Weighted With 
the engine speed. 

[0035] Besides intervening in the throttle valve for traction 
control, the boost pressure in the intake section of an internal 
combustion engine may be changed in another exemplary 
embodiment. This takes place preferably during the entire 
traction control cycle. In this manner, the poWer output of 
the internal combustion engine may be reduced during the 
entire traction control so that the throttle valve, and conse 
quently the drive slip, may be controlled more precisely. 

[0036] In addition to intervening in the throttle-valve 
position, there may be an intervention (action or measure) 
taken With respect to the ignition and/or a suppression of the 
injection, Which also reduces the engine poWer output or the 
engine torque, and consequently the drive slip. In this 
context, the additional interventions are independent of the 
intervention in the throttle-valve position so that the addi 
tional interventions also considered in the progression of the 
change in the throttle-valve position via the feedback by the 
reduction of the slippage. 

[0037] Furthermore, additionally or alternatively to the 
throttle intervention, it is possible, during high dynamic 
performance, to intervene in an electrically controllable 
clutch, in particular in the starting range or While shifting 
gears. A transmission intervention may be performed in an 
exemplary embodiment, in Which the transmission may be 
shifted to the next higher gear so as to achieve more precise 
control of the throttle valve With smaller torque changes. 
The next higher gear is abandoned again When the traction 
control intervention is completed. 

[0038] For a diesel engine, the injection quantity may be 
adjusted instead of the throttle-valve position. For an elec 
tromotor, the engine torque or the poWer output of the 
electromotor may be reduced in a corresponding manner. 

[0039] For internal combustion engines having a turbo 
charger, the activity of the turbocharger may be a distur 
bance variable When the traction control acts upon the 
engine torque via the throttle valve setpoint angle. For such 
an internal combustion engine, it is believed that it is 
therefore advantageous to adjust an induction pipe setpoint 
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pressure value instead of the throttle-valve setpoint value to 
minimiZe this disturbance variable. 

[0040] FIG. 2 shoWs the generation of the setpoint value 
based on the slippage and the change in slippage. This 
setpoint value results in a limiting of the setpoint value for 
the manipulated variable reducing the engine torque. If this 
limiting value increases in response to the change in slip 
page again, an increased limiting value for the setpoint value 
becomes active, Which approximates the setpoint value to 
the driver value or to the limiting value as described in the 
folloWing (namely the adding routine or ramp-up function). 
An exemplary embodiment of this method is shoWn in the 
How charts of FIGS. 4A and 4B. This program is also 
started at prede?ned instants When the setpoint value, Which 
is calculated according to the methods of FIGS. 2 and 3, 
increases again. 

[0041] Subsequent to the start of the subprogram in FIG. 
4a, the slippage S and the slip gradient dS are read in, in ?rst 
step 200. In subsequent step 202, it is determined Whether 
the traction control is active. This is performed, for example, 
based on a ?ag (label) ASR_active, Which is set in response 
to the appearance of tire slip or the necessity of reducing the 
torque. If the traction control is not active, ?ag (label) M1RZ 
(Which indicates the ?rst control cycle) is reset (such as to 
a Zero value), and a factor F (Which in?uences the gradient 
of the ramping up) is set to its maximum value max (step 
204). In next step 206, an adding value ADK for the 
manipulated variable (the adding value increases the set 
point value for achieving the increase limiting) is generated, 
preferably by multiplication, based on the ramp-up factor 
Fup (Which is ascertained as described in the folloWing), 
factor F and a value Zcontrol that indicates the number of 
control cycles. In a next step 208, the setpoint value sWasr 
to be output is increased by the adding value ADK. Subse 
quently, the setpoint value sWasr to be output is compared to 
a driver input DKF in step 210. If the setpoint value to be 
output is greater than the driver input, the traction control is 
assumed to be no longer active, and the corresponding ?ag 
(label) ASR_active is reset (step 212). Subsequent to step 
212, or to step 210 in the case of a “no”-ansWer, the setpoint 
value to be output is compared to a maximum value in step 
214. If the setpoint value exceeds the maximum value, then 
the setpoint value is limited to the maximum value (step 
216). After that or subsequent to step 214 in the case of a 
“no”-ansWer, the program is terminated and repeated at the 
next instant. 

[0042] If ?ag (label) ASR_active is set, the factors, Which 
may be used to calculate the adding value ADK, are deter 
mined. Initially, the slippage S of the at least one drive Wheel 
is compared to a limiting value Sgr1 in step 218. If the 
slippage exceeds this limiting value, it is determined in step 
220 Whether the ?ag (label) for the ?rst control cycle M1RZ 
is set. If not, the factor F is set to its maximum value (e.g., 
to 100%), and ?ag (label) M1RZ is set (e.g., to 1) in step 
222. In the case of negative slippage, the factor F is set to a 
preset value X in step 224, and in a folloWing step 226, the 
ramp-up factor Fup is calculated according to a character 
istic map based on the slippage S and the slip gradient dS. 
In an exemplary embodiment, a factor Zcontrol may also 
read out from a characteristic curve in step 224 as a function 
of the number of previous control cycles, and it is continued 
in step 206 and the calculation of the adding value ADK is 
continued. 
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[0043] Depending on the practical embodiment, step 224 
may be optional. In the exemplary embodiments, however, 
it contributes to further improved traction control. 

[0044] If step 220 reveals that ?ag (label) M1RZ is set 
(control in ?rst cycle), then the factor F is reduced by a 
preset value 0t (e.g., x%) according to step 230. In one 
exemplary embodiment, an interrogation 220 may be omit 
ted. Subsequently, the factor is compared to a minimum 
value in step 232, and, if it is less than the minimum value, 
reduced to the minimum value in step 234. This procedure 
results in a dependence of the gradient of the manipulated 
variable (or regulated quantity) on the duration during Which 
the tire slip exceeds the limiting value. In this context, the 
longer the tire slip exceeds the limiting value, the ?atter is 
the gradient. 

[0045] If, according to step 218, the tire slip S is not 
greater than the limiting value, it is determined in step 236, 
Whether the tire slip is less than a second limiting value Sgr2, 
Which is derived from the limiting value of step 218. If the 
tire slip is not less than this limiting value, the factor F 
remains unin?uenced, and it is continued in step 224. If the 
tire slip is beloW the second limiting value, the factor F is 
increased by a preset value A2 (e.g., x%). This value can be 
identical to the value of step 230. In this case, a re-increase, 
Which is sloWer compared to the loWering of factor F, is 
achieved since step 238 is run through in a greater time 
pattern than step 230. In an exemplary embodiment, the 
value x% is changed (increased) after a speci?c number 
(num) of runs of this step (step 238) so that a progressive 
addition of the manipulated variable results. In another 
exemplary embodiment, a value A2 is considerably smaller 
than the value A from step 230. In steps 240 and 242, a 
maximum limiting of factor F is carried out, and it is 
subsequently continued in step 224. 

[0046] Therefore, FIGS. 4a and 4b shoW an increased 
limiting of the setpoint value of the manipulated variable, 
and consequently of the manipulated variable or the param 
eter in?uenced by the manipulated variable themselves, the 
gradient depending on the slip characteristic (i.e., in par 
ticular on the change in slippage and the slip magnitude). 

[0047] In another exemplary embodiment, the increased 
gradient is not generated from a characteristic map of the 
slippage and the slip gradient, but from a characteristic map 
using the slippage and an actual manipulated variable. 

[0048] Besides Weighting the increase gradient using the 
slip magnitude, a Weighting may be performed additionally 
or alternatively using the number of control cycles of the 
traction control. This signi?es that, depending on the dura 
tion of any unacceptable slippage, the gradient of the adding 
routine of the manipulated variable changes, particularly in 
the direction that the gradient is reduced With an increasing 
number of control cycles. In an exemplary embodiment, the 
increase gradient becomes Zero When the setpoint value 
preset by the driver is smaller than the setpoint value 
generated by the traction controller for the manipulated 
variable. 

[0049] FIGS. 5a, 5b, and 5c shoW timing diagrams that 
concern the method and procedure described above. FIG. 5a 
shoWs the time characteristic of the tire slip S based on a 
selected Wheel. FIG. 5b shoWs the time characteristic of the 
factor F. FIG. 5c shoWs the time characteristic of the 
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setpoint value of the manipulated variable or of the param 
eter DK that is in?uenced by the manipulated variable. 

[0050] In FIG. 5a, a variable VFZ, Which is approximated 
to the vehicular velocity, is draWn in as a “loWer” line. The 
characteristic of the limiting value Sgr1 is shoWn as a dashed 
line, and the characteristic of the selected Wheel speed 
VWheel is shoWn as a “Wavy” solid line. At instant t0, the 
Wheel speed exceeds the limiting value, and the ?rst control 
cycle begins. The factor F is reduced in prede?ned steps 
correspondingly as shoWn in FIG. 5b. When the ?rst control 
cycle begins, the manipulated variable is reduced as a 
function of the tire slip and the slip gradient (see steps 104 
and 106, and the solid line in FIG. 5c). The characteristic of 
the manipulated variable is subsequently shoWn as a dashed 
line, since the above described increase limiting is acting 
during the re-increase. The adding value ADK is generated 
from instant t1 on according to step 206. Subsequently, the 
manipulated variable is increased by steps until the maxi 
mum value is reached at instant t3. In this context, the 
gradient depends on the duration during Which the Wheel 
speed exceeds the limiting value during the ?rst cycle, or on 
the slip integral. If the slippage is high (see the dashed line), 
the gradient is ?at. If the slippage is small, the gradient is 
high (see the solid line). If the slippage is in a medium range, 
then the gradient is also in the medium range (see the middle 
line). 
[0051] At instant t2, the Wheel speed falls beloW the 
second limiting value. The factor F is kept at the last value, 
and the ?rst cycle is completed. The Wheel speed remains 
under the second limiting value until t5. Therefore, the factor 
F is sloWly increased again (see t4). At instant t5, the ?rst 
limiting value is exceeded again so that the factor is reduced 
aneW. For clarity purposes, the effect of this neW “exceed 
ing” is not shoWn in FIG. 5c. 

[0052] In an exemplary embodiment, the gradient may be 
changed not only in the ?rst but in all control cycles. 

[0053] The dependence of the “gradient of the addition” 
may be used With the assistance of a characteristic map 
independently of the speci?c location Where the traction 
controller is implemented or the manner in Which the 
setpoint value is determined. 

What is claimed is: 
1. A control system for in?uencing at least one quantity 

representing a tire slip in a vehicle, the control system 
comprising: 

a ?rst control unit for controlling a drive unit of the 
vehicle, Wherein the ?rst control unit includes a traction 
controller for in?uencing one of a poWer output and a 
torque of the drive unit of the vehicle; and 

a second control unit for in?uencing a braking force of at 
least one Wheel brake of the vehicle. 

2. The control system of claim 1, Wherein the ?rst control 
unit includes a control function for in?uencing a transverse 
acceleration of the vehicle by intervening in the at least one 
of the poWer output and the torque of the drive unit. 

3. The control system of claim 1, further comprising: 

a communication connection for coupling the ?rst control 
unit and the second control unit, Wherein the commu 
nication connection transmits data for a traction control 
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With respect to a Wheel-speed performance and a veloc 
ity of the vehicle from the second control unit to the 
?rst control unit. 

4. A control system for in?uencing at least one quantity 
representing a tire slip in a vehicle, the control system 
comprising: 

a ?rst control unit for controlling a drive unit of the 
vehicle, Wherein the ?rst control unit includes a traction 
controller for in?uencing one of a poWer output and a 
torque of the drive unit as a function of a Wheel-speed 
performance; and 

a second control unit for in?uencing a braking force of at 
least one Wheel brake of the vehicle, Wherein one of the 
poWer output and the torque is in?uenced as a function 
of a setpoint value for a manipulated variable in?uenc 
ing one of the poWer output and the torque, the setpoint 
value being ascertained on the basis of at least one 
characteristic map that depends on a slippage and a slip 
gradient. 

5. The control system of claim 4, Wherein another char 
acteristic map generates the setpoint value as a function of 
a reference vehicle velocity and one of the slip gradient and 
the slippage. 

6. The control system of claim 4, Wherein the setpoint 
value for the manipulated variable is generated based on at 
least tWo characteristic-map values. 

7. The control system of claim 6, Wherein the setpoint 
value for the manipulated variable is generated based on one 
of a subtraction and an addition of the at least tWo charac 
teristic-map values. 

8. The control system of claim 4, Wherein an increase 
gradient of the setpoint value for the manipulated variable, 
by Which the manipulated variable approximates a preset 
value When the traction controller is not controlling a 
traction, is determined based on another characteristic map 
as a function of at least one of the slippage and the slip 
gradient. 

9. A control system for in?uencing at least one quantity 
representing a tire slip in a vehicle, the control system 
comprising: 
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a ?rst control unit for controlling a drive unit of the 
vehicle, Wherein the ?rst control unit includes a traction 
controller for in?uencing one of a poWer output and a 
torque of the drive unit as a function of a Wheel-speed 
performance; and 

a second control unit for in?uencing a braking force of at 
least one Wheel brake of the vehicle, Wherein: 

an increase limiting of the manipulated variable for the 
torque of the drive unit is generated in response to a 
change in the manipulated variable corresponding to 
an increase in the torque, and 

a gradient of the manipulated variable depends on one of 
a magnitude of a slip integral and on a duration during 
Which a Wheel speed eXceeds a limiting value. 

10. The control system of claim 9, Wherein the slip 
integral corresponds to a ?rst control cycle. 

11. The control system of claim 9, Wherein a smaller 
increase gradient corresponds to a greater slip integral. 

12. The control system of claim 4, Wherein the setpoint 
value is correctable based on at least one correction factor. 

13. The control system of claim 4, Wherein the setpoint 
value is a setpoint angle of a throttle valve. 

14. The control system of claim 4, Wherein the control 
system is adapted to intervene in at least one of an ignition 
operation, a fuel injection operation, an electrically control 
lable clutch operation and an automatic transmission ratio 
change operation. 

15. The control system of claim 14, Wherein a signal that 
determines a priority of having the control system intervene 
is transmittable to at least one of the ?rst control unit and the 
second control unit. 

16. The control system of claim 4, Wherein the setpoint 
value for the manipulated variable is generated based on at 
least one of a sum and a difference of at least tWo charac 
teristic-map values of the at least one characteristic map. 

17. The control system of claim 12, Wherein the at least 
one correction factor is at least one of a road grade and an 
altitude. 


