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(57) ABSTRACT 

The invention relates to a method for detecting a blocked 
state of an ultrasonic sensor (3) of a motor vehicle (1), in 
which at least one oscillation parameter of the ultrasonic 
sensor (3) is recorded and an evaluation device (4) of the 
motor vehicle (1) carries out a detection algorithm which is 
used to evaluate the at least one oscillation parameter for the 
purpose of detecting the blocked state. An object (9) in an 
area surrounding the motor vehicle (1) is detected by the 
evaluation device (4) on the basis of sensor data from at least 
one sensor (3, 8) of the motor vehicle (1), in which case, 
when a distance (D) between the object (9) and the ultra 
sonic sensor (3) falls below a predefined threshold value (G), 
the detection algorithm is not carried out by the evaluation 
device (4) or a blocked state of the ultrasonic sensor (3), as 
detected using the detection algorithm, is ignored by the 
evaluation device (4). 
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METHOD FOR DETECTING A BLOCKED 
STATE OF ANULTRASONIC SENSOR OFA 
MOTOR VEHICLE, ULTRASONIC SENSOR 

APPARATUS AND MOTOR VEHICLE 

0001. The invention relates to a method for detecting a 
blocked State of an ultrasonic sensor of a motor vehicle, in 
which at least one oscillation parameter of the ultrasonic 
sensor is recorded and an evaluation device of the motor 
vehicle carries out a detection algorithm which is used to 
evaluate the at least one oscillation parameter for the pur 
pose of detecting the blocked state. The invention also 
relates to an ultrasonic sensor apparatus which is designed to 
carry out such a method and to a motor vehicle having Such 
an ultrasonic sensor apparatus. 
0002 Methods for detecting a blocked state of an ultra 
Sonic sensor are already known from the prior art. This is the 
detection of a situation in which the ultrasonic sensor is 
covered by an additional mass, for instance by dirt and/or 
Snow and/or ice. Since ultrasonic sensors are nowadays also 
being used more and more frequently outside the actual 
parking assist functionality, for example for driving assis 
tance with active braking interventions on account of a 
detected risk of collision, it is intended to be ensured, during 
operation of the motor vehicle, that the ultrasonic sensors 
present on the motor vehicle can reliably detect the obstacles 
in the area Surrounding the motor vehicle and can also 
reliably record the distances up to a predetermined range. If 
the ultrasonic sensors are covered with an additional mass, 
this is intended to be reliably detected. The known methods 
for detecting ice or dirt are fundamentally based on evalu 
ating side effects which are caused by the additional mass on 
the ultrasonic sensor. The so-called decay time of the 
diaphragm of the ultrasonic sensor, for example, is thus 
influenced by an additional mass or a virtual echo by 
accordingly evaluating the electrical reception signal of the 
ultrasonic sensor. However, in the worst-case scenario, it 
may also be the case that the additional mass neither results 
in a change in the decay time of the diaphragm nor causes 
additional echoes. In such situations, the blocked state of the 
ultrasonic sensor cannot be detected and the sensor is no 
longer able to detect a real object and to reliably record the 
distances. 
0003. In order to be able to detect the blocked state of the 
ultrasonic sensor in Such unfavourable situations as well, the 
prior art has already proposed a method in which a plausi 
bility check is carried out to the effect that the ultrasonic 
sensor is Switched to a checking mode in which the sensi 
tivity of the ultrasonic sensor is increased considerably in 
comparison with normal operation. In this checking mode, a 
check is carried out in order to determine whether the 
ultrasonic sensor can receive so-called ground reflections or 
reflections at other objects which are usually hidden during 
normal operation on account of the lower sensitivity. How 
ever, the disadvantage of Such a checking mode is that the 
ultrasonic sensor is not available for the actual measure 
ments for a particular period of time, thus resulting in a time 
delay of the availability of the sensor. 
0004. An alternative method, as described in the docu 
ment DE 102 47 971 A1, provides a certain level of 
improvement here. In this case, the natural frequency or 
resonant frequency of the ultrasonic sensor is measured and 
is compared with stored reference values. This method is 
based on the fact that the resonant frequency of the ultra 
Sonic sensor is a direct indicator of Soiling, a layer of ice or 
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Snow, since this additional layer influences the mass of the 
harmonic oscillation. This is because the oscillating mass 
and consequently also the resonant frequency of the sensor 
also change with the additional mass of the Soiling or the 
layer of ice or Snow. 
0005. In order to be able to detect a state of an ultrasonic 
sensor which is covered with dirt and/or ice and/or snow, DE 
10 2009 040992 A1 proposes the practice of recording the 
decay frequency of the ultrasonic sensor following excita 
tion of the diaphragm and comparing it with the excitation 
frequency. It is determined whether or not the ultrasonic 
sensor is blocked on the basis of the result of this compari 
SO 

0006 DE 10 2010 021960A1 also describes a method in 
which, in order to detect the blocked state of an ultrasonic 
sensor, the decay time of the diaphragm is evaluated over a 
plurality of measurement cycles of the ultrasonic sensor. A 
further plausibility check may here be the fact that the 
blocked state is detected only provided that a temperature of 
the area surrounding the motor vehicle is below a predefined 
limit value. This limit value may be 0°C., for example. It is 
therefore possible to reduce the error rate when detecting the 
blocked state. 
0007 Although the blocked state of an ultrasonic sensor 
can be fundamentally reliably detected by evaluating an 
oscillation parameter, for example by evaluating the reso 
nant frequency and/or the decay time, since the oscillation 
parameters are a reliable measure of an additional mass on 
the diaphragm of the ultrasonic sensor, the evaluation of the 
oscillation parameters—such as the decay time in particu 
lar—may result only in inadequate results in some situations 
in the prior art since, in addition to an additional mass, there 
are also other factors which influence the oscillation param 
eters and, in particular, the decay time. Thus, the measure 
ment of the current decay time of an ultrasonic sensor is 
negatively influenced when an object is very close to the 
ultrasonic sensor and therefore produces an echo which is 
also received by the ultrasonic sensor within the decay time 
and is therefore included in the decay time. The determina 
tion of the blindness of the ultrasonic sensor by evaluating 
the decay time is then not possible or is possible only to a 
limited extent. 
0008. The object of the invention is to show a solution for 
how errors can be avoided when detecting the blocked state 
in a method of the generic type mentioned at the outset. 
0009. This object is achieved, according to the invention, 
by means of a method, an ultrasonic sensor apparatus and a 
motor vehicle having the features according to the respective 
independent patent claims. The dependent patent claims, the 
description and the figures relate to advantageous embodi 
ments of the invention. 
0010. A method according to the invention is used to 
detect a blocked State of an ultrasonic sensor of a motor 
vehicle. In this case, a blocked State is understood as 
meaning a state covered by an additional mass, such as in 
particular a state of the ultrasonic sensor covered by ice 
and/or Snow and/or dirt, in which the additional mass 
adheres to the diaphragm of the ultrasonic sensor as a 
coating. At least one oscillation parameter of the ultrasonic 
sensor is recorded, for example a decay time and/or a 
resonant frequency and/or an oscillation amplitude. An 
electronic evaluation device of the motor vehicle carries out 
a detection algorithm which is used to evaluate the at least 
one oscillation parameter for the purpose of detecting the 
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blocked state. For example, within the scope of the detection 
algorithm, a current actual value of the at least one oscilla 
tion parameter can be compared with at least one limit value, 
with the result that, on the basis of this comparison, a check 
is carried out in order to determine whether or not the 
ultrasonic sensor is blocked. An object in an area Surround 
ing the motor vehicle is detected by the evaluation device on 
the basis of sensor data from at least one sensor of the motor 
vehicle. If the evaluation device then detects that a distance 
between the object and the ultrasonic sensor falls below a 
predetermined threshold value, the detection algorithm is 
not carried out or a blocked State of the ultrasonic sensor, as 
detected using the detection algorithm, is ignored by the 
evaluation device. 

0011. Therefore, the invention provides that, when an 
object or obstacle outside the vehicle very close to the 
ultrasonic sensor is detected, a non-blocked State of the 
ultrasonic sensor is always assumed. On the one hand, this 
is enabled by the fact that the detection algorithm is not 
carried out at all after the new object has been detected. On 
the other hand, this can also be implemented in Such a 
manner that, after the new object has been detected, the 
positive detection of the blocked state is ignored and the 
ultrasonic sensor is nevertheless classified as non-blocked. 
Such a procedure makes it possible to prevent errors when 
detecting the blocked state and to minimize the false detec 
tion rate. This is because, if an object is very close to the 
ultrasonic sensor, this results in the ultrasonic waves (target 
echo) reflected by the object also being received by the 
ultrasonic sensor during the so-called decay time of the 
diaphragm and therefore influencing the measurement of the 
decay time. In the prior art, this influence results in a blocked 
state of the ultrasonic sensor being incorrectly detected and 
displayed even though the ultrasonic sensor is actually 
“clean' and is therefore fully functional. Such false detec 
tions are now prevented by virtue of the fact that a non 
blocked State of the ultrasonic sensor is always assumed 
after a new object has been detected. 
0012. The ultrasonic sensor may be, on the one hand, a 
sensor whose diaphragm is arranged in a continuous recess 
in a cladding part, for example a bumper, of the motor 
vehicle and is therefore visible from outside the motor 
vehicle. On the other hand, provision may alternatively also 
be made for the ultrasonic sensor to be arranged on a rear 
side of the cladding part in Such a manner that the diaphragm 
rests against the rear side of the cladding part and emits and 
receives the ultrasonic signals through the material of the 
cladding part. Particularly in the case of Such a concealed 
arrangement of the ultrasonic sensor on the cladding part, 
which is invisible from the outside, the change in the 
oscillation parameters or the oscillation properties of the 
ultrasonic sensor on account of the temperature dependence 
of the material stiffness is particularly significant. 
0013 The evaluation device is preferably a central con 

trol device which is used to control a plurality of ultrasonic 
sensors of the motor vehicle. This control device can be 
used, for example, to control a group of ultrasonic sensors 
arranged on a bumper. However, it may also be a control 
device which is common to all ultrasonic sensors arranged 
on the front and rear bumpers. 
0014 With regard to the threshold value for the distance 
of the object, provision may be made for this threshold value 
to correspond to a signal propagation time of ultrasonic 
waves which is greater than or equal to a normal value or 
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nominal value of a decay time of the ultrasonic sensor which 
is established when an ultrasonic sensor is not blocked. This 
has the advantage that the object is classified as a nearby 
object even before its target echo is included in the decay 
time of the ultrasonic sensor and distorts the measurement of 
the decay time. The actual current decay time of the ultra 
Sonic sensor can therefore be measured precisely without 
this measurement being distorted by the target echo of the 
nearby object. If the distance of the object falls below the 
threshold value, with the result that the target echo of the 
object is at least partially received within the decay time, the 
detection algorithm is not carried out or the detection of the 
blocked state is ignored. The false detection rate is therefore 
minimal. 

(0015. If the blocked state is detected by the evaluation 
device, the evaluation device can output a corresponding 
warning signal which is used to visually and/or acoustically 
and/or haptically alert the driver to the blocked state and 
therefore to the need to clean the ultrasonic sensor. However, 
if it is detected that the distance between the object and the 
ultrasonic sensor falls below the threshold value, the evalu 
ation device can ignore the detection of the blocked State. 
This means, in particular, that the evaluation device does not 
output the warning signal. As a result, the driver is not 
unnecessarily disturbed by the output of a warning signal. 
0016 One embodiment may provide for the object to be 
tracked by the evaluation device over time on the basis of the 
sensor data. This means, in particular, that a position of the 
object relative to the ultrasonic sensor is continuously deter 
mined by the evaluation device on the basis of the sensor 
data. In other words, a digital map of the area Surrounding 
the motor vehicle is provided in the evaluation device and 
the position of the object is entered in this digital map of the 
Surrounding area. The relative position of the object is 
therefore always known in the evaluation device, with the 
result that the evaluation device can determine particularly 
precisely when the object enters the vicinity of the ultrasonic 
sensor and the distance of the object falls below the thresh 
old value. 

0017 Quite generally, provision may be made for the 
sensor data, on the basis of which the object is detected and, 
in particular, is also tracked, to be provided by the ultrasonic 
sensor itself and/or by at least one environmental sensor of 
the motor vehicle which is separate from the ultrasonic 
SSO. 

0018. One embodiment may therefore provide for the 
sensor data to be provided by the ultrasonic sensor itself. 
Tracking the object on the basis of the sensor data from the 
ultrasonic sensor can then involve extrapolating the relative 
position of the object and/or determining it on the basis of 
sensor data from at least one environmental sensor of the 
motor vehicle which is separate from the ultrasonic sensor 
after the object enters a blind area of the ultrasonic sensor. 
In this case, the blind area preferably corresponds to a 
distance from the ultrasonic sensor corresponding to the 
decay time (normal value of the decay time) of the ultrasonic 
sensor. In this manner, the relative position of the object is 
still known in the evaluation device, with the result that the 
evaluation device can also detect that the distance between 
the object and the ultrasonic sensor exceeds the threshold 
value again and the detection algorithm can be carried out 
again and the detection of the blocked State can no longer be 
ignored. 
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0019. As already stated, the sensor data can additionally 
or alternatively be provided by at least one environmental 
sensor of the motor vehicle which is separate from the 
ultrasonic sensor. For example, a radar sensor and/or a lidar 
sensor and/or a camera and/or another ultrasonic sensor can 
be used in this case. This has the advantage that the current 
position of the object relative to the ultrasonic sensor and 
relative to the motor vehicle can also be determined very 
precisely when the object is in said blind area of the 
ultrasonic sensor. 
0020. As already stated, a resonant frequency and/or a 
decay time and/or an oscillation amplitude of the diaphragm 
of the ultrasonic sensor can be evaluated as oscillation 
parameters for the purpose of detecting the blocked state of 
the ultrasonic sensor. The resonant frequency is the natural 
frequency of the diaphragm which varies on the basis of the 
actual oscillation mass and is measured immediately after 
the diaphragm has been excited, that is to say during decay 
of the diaphragm. The resonant frequency is therefore a 
decay frequency. In contrast, the decay time denotes a period 
for which the diaphragm is still oscillating after termination 
of the excitation by a corresponding piezoelectric element. 
0021. The invention also relates to an ultrasonic sensor 
apparatus for a motor vehicle, having at least one ultrasonic 
sensor and having an evaluation device, which is designed 
to carry out a method according to the invention. 
0022. A motor vehicle according to the invention, in 
particular a passenger car, comprises an ultrasonic sensor 
apparatus according to the invention. 
0023 The preferred embodiments and their advantages 
presented with respect to the method according to the 
invention accordingly apply to the ultrasonic sensor appa 
ratus according to the invention and to the motor vehicle 
according to the invention. 
0024. Further features of the invention emerge from the 
claims, the figures and the description of the figures. All of 
the features and feature combinations mentioned above in 
the description and the features and feature combinations 
mentioned below in the description of the figures and/or 
shown in the figures alone can be used not only in the 
respectively stated combination, but also in other combina 
tions or else alone. 
0025. The invention is explained in more detail below 
using a preferred exemplary embodiment and with reference 
to the accompanying drawings, in which: 
0026 FIG. 1 shows a schematic illustration of a motor 
vehicle having an ultrasonic sensor apparatus according to 
one embodiment of the invention; and 
0027 FIG. 2 shows a flowchart of a method according to 
one embodiment of the invention. 
0028. A motor vehicle 1 illustrated in FIG. 1 is a pas 
senger car, for example. The motor vehicle 1 comprises an 
ultrasonic sensor apparatus 2 having a multiplicity of ultra 
Sonic sensors 3 and an electronic evaluation device 4, for 
example in the form of a control device. The number and 
arrangement of ultrasonic sensors 3 are illustrated only by 
way of example in FIG. 1 and can vary according to the 
embodiment. In the exemplary embodiment, a multiplicity 
of ultrasonic sensors 3 are arranged on a front bumper 5 of 
the motor vehicle 1: a multiplicity of ultrasonic sensors 3 are 
also arranged on a rear bumper 6 of the motor vehicle 1. Two 
alternative embodiments can be provided with regard to the 
type of installation of the ultrasonic sensors 3. On the one 
hand, the ultrasonic sensors 3 may each be arranged in a 
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recess in the respective bumper 5, 6, with the result that the 
diaphragms of the respective ultrasonic sensors 3 are 
arranged inside the respective continuous recess in the 
bumper 5, 6. On the other hand, however, concealed instal 
lation of the ultrasonic sensors 3 behind the respective 
bumper 5, 6 may also be provided, with the result that the 
diaphragms of the ultrasonic sensors 3 rest against the rear 
side of the respective bumper 5, 6 and emit and receive the 
ultrasonic signals through the material of the bumper 5, 6. 
0029. The ultrasonic sensors 3 are each designed to 
record distances to obstacles in an area Surrounding the 
motor vehicle 1. The respectively measured distance values 
are transmitted from the ultrasonic sensors 3 to the central 
evaluation device 4 which processes the measured values 
from the ultrasonic sensors 3. A plurality of driver assistance 
systems 7a to 7x may be provided in the motor vehicle 1, 
which driver assistance systems are designed to provide 
different functionalities in the motor vehicle 1, to be precise 
using the measured distances of the ultrasonic sensors 3. 
FIG. 1 shows the different driver assistance systems 7a to 7x 
as separate components; however, a plurality of functional 
ities may also be provided by a common control device 
which then undertakes the function of a plurality of driver 
assistance systems. The following systems, for example, 
may be provided as driver assistance systems 7a to 7.x: a 
parking assist system in which the measured distances are 
acoustically and/or optically output, an automatic parking 
assistance system for automatic parking, an automatic brake 
assist system which is used to autonomously brake the motor 
vehicle 1 on account of a risk of a collision detected on the 
basis of the measured values from the ultrasonic sensors 3, 
a system for blind spot monitoring, a spacing system, a 
collision detection system and the like. 
0030. For each ultrasonic sensor 3, the evaluation device 
4 can separately check whether this ultrasonic sensor 3 is 
covered by an additional mass, such as Soiling and/or ice 
and/or snow, and is therefore blocked in terms of its func 
tionality. For this purpose, the current actual value of at least 
one oscillation parameter is recorded for each ultrasonic 
sensor 3, said value describing the acoustic behaviour of the 
respective ultrasonic sensor 3. The actual value of the at least 
one oscillation parameter is transmitted from the respective 
ultrasonic sensor 3 to the evaluation device 4, with the result 
that the latter records the current actual value of the at least 
one oscillation parameter. In this case, the respective reso 
nant frequency and/or the respective decay time, for 
example, can be recorded as oscillation parameters. A detec 
tion algorithm is then preferably continuously carried out in 
the evaluation device 4 for each ultrasonic sensor 3, during 
which algorithm the respective current actual value of the at 
least one oscillation parameter is compared with a stored 
limit value. In this case, Such a limit value can have both an 
upper definition and a lower definition. If the evaluation 
device 4 detects that the actual value of the oscillation 
parameter passes (exceeds or falls below) the associated 
limit value, the evaluation device 4 can interpret this to the 
effect that the ultrasonic sensor 3 is blocked, in terms of its 
functionality, by an additional mass. In this case, the evalu 
ation device 4 can generate a corresponding warning signal 
which is used to alert the driver to the need to clean the 
ultrasonic sensors 3. 

0031. In addition, the evaluation device 3 may be option 
ally coupled to at least one environmental sensor 8 which is 
different from the ultrasonic sensors 3, for example a radar 
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sensor and/or a lidar sensor and/or a camera. This environ 
mental sensor 8 then also provides sensor data relating to the 
area Surrounding the motor vehicle and transmits these 
sensor data to the evaluation device 4. 

0032. A method according to one embodiment of the 
invention is explained in more detail below with reference to 
FIG. 2: according to step S1, the evaluation device 4 records 
the above-mentioned at least one oscillation parameter of the 
respective ultrasonic sensor 3, for example the decay time 
and/or the resonant frequency. In a further step S2, the 
detection algorithm is carried out, during which algorithm 
the at least one oscillation parameter is evaluated and is 
compared in this case with the at least one limit value. On 
the basis of this comparison, a check is then carried out 
according to step S3 in order to determine whether or not the 
ultrasonic sensor 3 is blocked. If this is not the case, the 
method returns to step S1. If the ultrasonic sensor 3 is 
blocked, a warning signal is output according to step S4 and 
signals the need to clean the ultrasonic sensors 3. This 
warning signal can be optically or visually and/or acousti 
cally and/or haptically output. 
0033. In a parallel manner or at the same time, the 
evaluation device 4 receives sensor data from the ultrasonic 
sensors 3 and/or sensor data from the at least one separate 
environmental sensor 8 according to step S5. According to 
step S6, the evaluation device 4 then detects an object 9 
outside the vehicle (compare FIG. 1) on the basis of the 
sensor data. In this case, the object 9 is tracked over time, 
which means that its position relative to the motor vehicle 1 
and to the ultrasonic sensors 3 is continuously recorded. In 
other words, a digital map of the area Surrounding the motor 
vehicle 1 is provided in the evaluation device 4, and the 
position of the object 9 is entered in this digital map of the 
surrounding area. The current position of the object 9 is 
determined in this case in step S7. 
0034. With regard to the tracking of the object 9, different 
embodiments may now be provided: on the one hand, it is 
possible to use the sensor data from the ultrasonic sensors 3 
which can be provided both by so-called cross-measure 
ments (indirect measurements) and by direct measurements. 
In the case of cross-measurements, a first ultrasonic sensor 
3 emits the ultrasonic waves, while another ultrasonic sensor 
3 is operated as a receiving sensor which receives the target 
echoes. In contrast, in the case of direct measurements, the 
same ultrasonic sensor 3 is operated both as a transmitting 
sensor and as a receiving sensor, with the result that this 
ultrasonic sensor 3 both emits the ultrasonic waves and 
receives the target echoes. As a result of cross-measurements 
in particular, it is possible to precisely record the relative 
position of the object 9. Additionally or alternatively, the 
sensor data from the at least one environmental sensor 8 may 
also be used to determine the relative position of the object 
9. They can optionally also be combined with the sensor data 
from the ultrasonic sensors 3. 

0035. According to step S8, the evaluation device 4 
checks whether a current distance D from an ultrasonic 
sensor 3 falls below a predefined limit value G. In this case, 
this threshold value G corresponds to a signal propagation 
time of ultrasonic waves which is greater than or equal to a 
normal value of the decay time of the ultrasonic sensor 3, 
that is to say a decay time which is established when the 
ultrasonic sensor 3 is not blocked. The threshold value G for 
the distance D can therefore correspond, in particular, to a 
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blind area of the ultrasonic sensor 3 in which no detection is 
possible since the target echoes are also received during the 
decay time. 
0036) If, according to step S8, it is detected that the 
distance D is greater than the threshold value G, the method 
returns to step S5 again. If it is detected that the threshold 
value G is undershot, two alternative procedures are pos 
sible: on the one hand, the evaluation device 4 can ignore the 
detection of a blocked State according to step S3 and can 
prevent the output of the warning signal. On the other hand, 
the performance of the detection algorithm according to step 
S2 can be briefly interrupted. These measures are taken only 
until the distance D of the object 9 exceeds the predefined 
threshold value G again. 
0037. If the distance D is less than the threshold value G 
and the object 9 is therefore in the blind area of the ultrasonic 
sensor 3, the object 9 can be tracked with the aid of an 
extrapolation and/or on the basis of sensor data from the 
other ultrasonic sensors 3 and/or from the at least one 
environmental sensor 8. The position of the object 9 relative 
to the ultrasonic sensor 3 is therefore also known when the 
object 9 is in the blind area of the ultrasonic sensor 3. 

1. A method for detecting a blocked state of an ultrasonic 
sensor of a motor vehicle, comprising: 

recording at least one oscillation parameter of the ultra 
Sonic sensor; 

carrying out, by an evaluation device of the motor vehicle, 
a detection algorithm which is used to evaluate the at 
least one oscillation parameter for the purpose of 
detecting the blocked State; and 

detecting an object in an area Surrounding the motor 
vehicle by the evaluation device on the basis of sensor 
data from at least one sensor the motor vehicle, 

wherein, when a distance between the object and the 
ultrasonic sensor falls below a predefined threshold 
value, the detection algorithm is not carried out by the 
evaluation device or a blocked state of the ultrasonic 
sensor, as detected using the detection algorithm, is 
ignored by the evaluation device. 

2. The method according to claim 1, wherein the threshold 
value for the distance corresponds to a signal propagation 
time of ultrasonic waves which is greater than or equal to a 
decay time of the ultrasonic sensor. 

3. The method according to claim 1, wherein ignoring the 
detection of the blocked State means that a warning signal is 
not output by the evaluation device. 

4. The method according to claim 1, wherein the object is 
tracked over time on the basis of the sensor data, with the 
result that, a position of the object relative to the ultrasonic 
sensor is continuously determined by the evaluation device 
on the basis of the sensor data. 

5. The method according to claim 4, wherein the sensor 
data are provided by the ultrasonic sensor. 

6. The method according to claim 5, wherein tracking the 
object on the basis of the sensor data from the ultrasonic 
sensor involves extrapolating the relative position of the 
object and/or determining it on the basis of sensor data from 
at least one environmental sensor of the motor vehicle which 
is separate from the ultrasonic sensor after the object enters 
a blind area of the ultrasonic sensor. 

7. The method according to claim 1, wherein the sensor 
data are provided by at least one environmental sensor of the 
motor vehicle which is separate from the ultrasonic sensor, 
wherein the at least one environmental sensor is one selected 
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from the group consisting of a radar sensor, a lidar sensor, 
a camera, and a separate ultrasonic sensor. 

8. The method according to claim 1, wherein a resonant 
frequency and/or a decay time and/or an oscillation ampli 
tude is/are evaluated as oscillation parameters. 

9. An ultrasonic sensor apparatus for a motor vehicle, 
comprising: 

at least one ultrasonic sensor, and 
an evaluation device, for recording at least one oscillation 

parameter of the ultrasonic sensor and to carry out a 
detection algorithm for the purpose of detecting a 
blocked state of the ultrasonic sensor by evaluating the 
at least one oscillation parameter, 

wherein the evaluation device detects an object in an area 
Surrounding the motor vehicle on the basis of sensor 
data from at least one sensor of the motor vehicle, and 

when a distance between the object and the ultrasonic 
sensor falls below a predefined threshold value, the 
detection algorithm is not carried out or a blocked state 
of the ultrasonic sensor, as detected using the detection 
algorithm, is ignored by the evaluation device. 

10. A motor vehicle, passenger car, having an ultrasonic 
sensor apparatus according to claim 9. 

k k k k k 

Feb. 16, 2017 


