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( 57 ) ABSTRACT 
A sensor device for detecting at least one contact event on 
a vehicle , in particular a motor vehicle , with at least one 
impact sound sensor for detecting at least one impact sound 
signal . At least one impact sound sensor has at least one 
signal - transferring connection to at least one signal process 
ing means already existing in the vehicle and associated with 
at least one other sensor means . With this arrangement , at 
least one impact sound sensor has an impact - sound - trans 
mitting connection to a section of the outer shell of the 
vehicle . This allows contact events on the vehicle to be 
detected . 
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SENSOR DEVICE AND METHOD FOR 
RECORDING AT LEAST ONE CONTACT 

EVENT ON A VEHICLE 

CROSS - REFERENCE TO RELATED 
APPLICATIONS 

[ 0001 ] This application is a Divisional of co - pending 
application Ser . No . 14 / 873 , 976 filed on Oct . 2 , 2015 for 
which priority is claimed under 35 U . S . C . $ 120 ; and this 
application claims priority of Application No . 10 2014 014 
389 . 9 filed in Germany on Oct . 2 , 2014 under 35 U . S . C . $ 
119 ; the entire contents of all of which are hereby incorpo 
rated by reference . 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[ 0002 ] The invention relates to a sensor device for record 
ing at least one contact event on a vehicle , in particular a 
motor vehicle , with at least one impact sound sensor for 
detecting at least one impact sound signal . Furthermore the 
invention relates to a method for recording at least one 
contact event on a vehicle , in particular a motor vehicle , with 
at least one sensor means for detecting at least one impact 
sound signal . Moreover the invention relates to a vehicle , in 
particular a motor vehicle , with a device according to the 
invention . 
[ 0003 ] Brief Discussion of the Related Art Devices and 
methods for detecting contact events such as accident 
related deformations are known and are used in the auto 
motive field . The DE 100 34 524 A1 has disclosed a method 
and a device for detecting an accident - related deformation of 
at least one component of a motor vehicle . This involves 
detecting an impact sound frequency spectrum resulting 
from the stimulation of a component with a defined repeat 
ing frequency pulse . A significant change in the impact 
sound frequency spectrum compared to a previously 
recorded impact sound frequency spectrum is interpreted as 
an accident - related deformation of the stimulated compo 
nent . 
[ 0004 ] Piezo - electric elements may , for example , be used 
as impact sound sensors . These are usually positioned at 
locations of the vehicle structure , which are very frequently 
prone to damage . The problem with installing piezo - electric 
elements is that these must be attached to the steel contour 
directly behind the vehicle outer shell . In most cases these 
areas are very difficult to access resulting in a highly 
time - consuming and very costly assembly operation . High 
quality gluing of the piezo - electric elements is particularly 
difficult to achieve . Moreover installing the wiring of the 
respective sensor elements in the outer areas is very cum 
bersome , i . e . retrofitting of the sensor elements in a motor 
vehicle including their subsequent wiring is not possible 
without spending an exorbitant amount of time on it . 

[ 0007 ] With a sensor device for detecting at least one 
contact event on a vehicle , in particular a motor vehicle , with 
at least one impact sound sensor for detecting at least one 
impact sound signal , provision is made according to the 
invention , for the at least one impact sound sensor to 
comprise at least one signal - transferring connection to at 
least one signal processing means already present in the 
vehicle and associated with at least one other sensor means , 
for at least one impact sound sensor to comprise at least one 
impact - sound - transmitting connection to at least one section 
of the outer shell of the vehicle , for at least one already 
existing signal processing means to be associated with at 
least one ultrasound sensor , for the ultrasound sensor to 
comprise at least one mounting part for attaching the ultra 
sound sensor to an area of the outer shell of a vehicle and for 
the impact sound sensor to be arranged between the mount 
ing part and the outer shell of the vehicle . 
[ 0008 ] The impact sound sensor may be provided for the 
purpose of continuously recording the impact sound signal 
issued by a section of the outer shell of a vehicle and of 
forwarding it to a signal processing means for further 
evaluation . The wiring of impact sound sensors , especially 
in the outer areas of the vehicle outer shell , is very cum 
bersome , so that it is favourable to utilise already existing 
wiring . For example , an impact sound sensor can be con 
nected to an already existing sensor system . By utilising 
already existing wiring , expenditure in terms of labour is 
considerably less , leading to a cost advantage and thus 
permitting to retrofit the impact sound sensor system into an 
existing vehicle in as economical a manner as possible . 
Apart from wiring an already existing sensor system it is 
also possible to utilise an already existing signal processing 
means for further processing of the impact sound signals . 
This may , for example , be a central computer node in the 
vehicle . In order to record the impact sound signals of a 
component of a vehicle , the impact sound sensor must have 
a impact - sound - transmitting connection to this component . 
This impact sound signal of an area of the outer shell of the 
vehicle may for example be recorded by an impact sound 
sensor on the side of the vehicle outer shell facing the 
passenger compartment . If an object makes contact with the 
vehicle outer shell , an impact sound signal is generated , 
which is forwarded via the outer shell of the vehicle so that 
when several impact sound sensors are distributed across the 
inside of the outer shell of the vehicle , this contact - making 
can be detected in the entire area of the vehicle outer shell . 
In particular the locations where impact sound sensors are 
placed can be selected such that the area relevant to moni 
toring is completely covered and that access to these loca 
tions is such that retrofitting of the impact sound sensors is 
possible . At least one already existing signal processing 
means is associated with an ultrasound sensor . The ultra 
sound sensor in particular , may be an ultrasound distance 
sensor , which is for example arranged on the bumper of a 
motor vehicle . In particular this may be an ultrasound sensor 
of a parking assistance system , such as used for example in 
detecting the distances to objects such as parking cars . The 
impact sound sensors may be connected to the ultrasound 
distance sensors and the raw data issued by the impact sound 
sensors may , for example be pre - processed by the signal 
processing means of the ultrasound distance sensors , from 
where they are then forwarded to a central control device . 
Here the wiring , in particular that of the ultrasound distance 
sensor , may be utilised . 

SUMMARY OF THE INVENTION 
[ 0005 ] The invention is based on the requirement to pro 
pose a sensor device with which contact events on a vehicle 
can be detected by measuring impact sound , and where easy 
assembly , in particular retrofitting of the sensor device into 
an existing vehicle , is made possible . 
10006 ] This requirement is met by a device and vehicle 
with the characteristics of the present claims . 
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[ 0009 ] The ultrasound sensor comprises at least one 
mounting part for attaching the ultrasound sensor to an area 
of the outer shell of a vehicle , and the impact sound sensor 
is arranged between the mounting part and the outer shell of 
the vehicle . The ultrasound sensors may , in particular , be 
ultrasound distance sensors of a parking assistance system . 
In most cases the ultrasound distance sensors are arranged 
along the outer contour of the front bumper and rear bumper / 
the mudguards . An ultrasound distance sensor may comprise 
a piezo - electric element for recording and emitting an ultra 
sound signal as well as a corresponding evaluation unit for 
signal processing . Moreover the ultrasound distance sensors 
may be connected with a central computer unit via cabling , 
and the ultrasound distance sensors may also be connected 
among each other via cables . The ultrasound distance sen 
sors may comprise a mounting part for their attachment to an 
area of the bumper . For example , the ultrasound sensors may 
be attached via this mounting part to the inside of a bumper 
or a mudguard . An ultrasound distance sensor may e . g . 
comprise a housing , which is cylindrically shaped at least in 
sections , which surrounds the ultrasound distance sensor , 
and the mounting part may for example comprise a connec 
tion to the cylindrical shell and to the inside of the outer shell 
of the vehicle . The impact sound sensor may be arranged 
between the mounting part and the outer shell of the motor 
vehicle . The impact sound sensor may , for example , be 
configured as a piezo - electric foil , which is placed between 
the mounting part and the outer shell of the vehicle . To this 
end the piezo - electric foil may , for example , comprise 
double - sided adhesive surfaces enabling it to also function 
as a connecting material . Apart from a double - sided adhe 
sive connection of the piezo - electric foil , there may also be 
other ways in which the mounting is connected with the 
impact sound sensor element . This type of arrangement 
results in a particularly time - efficient type of assembly . The 
impact sound sensors of a parking assistance system are 
distributed across the bumpers / the mudguards of a motor 
vehicle in such a way as to cover the monitoring of the area 
of the outer shell of the vehicle , in which the majority of 
contact events , such as hitting an object during parking , 
occur . 
[ 0010 ] In a further development of the invention the 
impact sound sensor comprises at least one impact - sound 
transferring connection to at least one bumper and / or mud 
guard of a vehicle . Due to a impact - sound - transferring 
connection to at least one bumper or at least one mudguard , 
in particular to both bumpers of the motor vehicle , a large 
area of the outer shell of the motor vehicle can be monitored . 
The bumpers / the mudguards are relatively easily accessible , 
allowing the sensor devices along the bumpers to be sub 
sequently attached . The impact sound sensors may for 
example be realised as foils , allowing the foils to be glued 
to the inside of the respective bumper . 
[ 0011 ] In one embodiment of the invention the ultrasound 
sensor comprises at least one housing part , the housing part 
comprises an impact - sound - transferring connection to the 
outer shell of the vehicle and the impact sound sensor 
comprises an impact - sound - transferring connection to the 
housing part . The ultrasound sensor may be an ultrasound 
distance sensor of a parking assistance system . These ultra 
sound distance sensors are normally arranged on the inside 
of the mudguards / the bumpers . The components of the 
ultrasound distance sensors may be surrounded by a housing 
part . A housing part may for example be cylindrically shaped 

and be attached , via the mounting parts of the ultrasound 
distance sensors , to the inside of the outer shell of the 
vehicle . The mounting parts constitute a impact - sound 
transferring connection of the housing part to at least one 
area of the outer shell of the vehicle . An impact sound sensor 
may comprise a connection to the housing part , e . g . the 
impact sound sensor in the form of a piezo - electric foil may 
be glued to the inside of the housing part . If a contact event 
occurs in the respective part of the outer shell of the vehicle , 
the impact sound being created is transmitted from the outer 
shell to the housing part and can be detected here by the 
impact sound sensor . This type of arrangement results in a 
particularly simple installation of the impact sound sensors 
because these can be assembled together with the ultrasound 
distance sensors . Alternatively the impact sound sensor may 
be mounted to an electronic component , e . g . a signal pro 
cessing means of the ultrasound distance sensor , wherein the 
electronic component comprises an impact - sound - transfer 
ring connection to the housing part , for example to the inside 
wall of the housing part . 
[ 0012 ] In a further embodiment of the invention the 
impact sound sensor is formed from a piezo - electric foil , and 
the piezo - electric foil comprises at least two spatially sepa 
rated areas , wherein at least one of the spatially separated 
areas is sensorily active . Due to the fact that the impact 
sound sensor is configured as a piezo - electric foil , it can be 
arranged between the mounting and the inside of the outer 
shell of the motor vehicle . The piezo - electric foil comprises 
at least two , preferably three spatially separated , sensorily 
active areas . Due to the provision of three sensory areas it is 
possible to detect e . g . the direction from which an impact 
sound signal is incident on the impact sound sensor . 
[ 0013 ] In a further development of the invention the 
impact sound sensor comprises a rotation - symmetric cross 
section , and the sensorily active areas are arranged on the 
cross - section in an alternating manner . The impact sound 
sensor comprises a rotation - symmetric , in particular circular 
cross - section . Due to the preferably circular cross - section 
the impact sound sensor , for example in the form of a 
piezo - electric foil , can be inserted between the mounting 
part of an ultrasound distance sensor and the inside of the 
outer shell of a vehicle . The housing , in which an ultrasound 
distance sensor is arranged , may be of circular cross - section , 
so that the mounting part also is of circular cross - section , 
and shape and size of the piezo - electric foil can therefore be 
easily adapted to it . In particular the impact sound sensor 
may comprise an opening , which is arranged symmetrically 
about the centre of the circular cross - section . This opening 
may , in particular , be adapted to the cross - section and the 
size of the housing of the ultrasound distance sensor , so that 
the piezo - electric element of the ultrasound distance sensor 
may for example extend right through the opening as far as 
the outer contour of the bumper . The sensorily active areas 
and the sensorily inactive areas are arranged on the cross 
section in an alternating manner . A sensorily active area thus 
follows upon an inactive area , so that two sensorily active 
areas are spatially separated from each other . This spatial 
separation makes it possible to determine the direction , from 
which an impact sound signal is incident upon the impact 
sound sensor . 
[ 0014 ] In a further development of the invention the 
impact sound sensor comprises at least one electrically 
contactable surface , the ultrasound sensor comprises at least 
one electrically contactable area , and an electric contact is 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0017 ] The invention will now be explained in detail by 
way of an exemplary embodiment shown in the drawing , in 
which 
[ 0018 ] FIG . 1 schematically shows a partially sectional 
view of a impact sound sensor arranged between the mount 
ing of an ultrasound distance sensor and the outer shell of a 
vehicle , 
[ 00191 FIG . 2 schematically shows a view of an impact 
sound sensor , 
[ 0020 ] FIG . 3 schematically shows a partially sectional 
view of a impact sound sensor arranged on the inside of the 
housing part , 
[ 0021 ] FIG . 4 schematically shows a partially sectional 
view of a impact sound sensor arranged on the signal 
processing means , and 
[ 0022 ] FIG . 5 schematically shows , how the impact sound 
sensors are distributed in a motor vehicle . 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

established between the impact sound sensor and the ultra 
sound sensor . The electric contacts may for example be 
arranged in the sensorily inactive areas of the impact sound 
sensor . Preferably the shape and size of the cross - section of 
the impact sound sensor is adapted to the shape and size of 
the cross - section of the housing of the ultrasound distance 
sensor . In particular the mounting part of the ultrasound 
sensor may comprise electrically contactable areas , which 
become connected with the electrically contactable areas of 
the impact sound sensor , when the ultrasound sensor and the 
mounting part are brought into contact with each other . 
Alternatively the ultrasound sensor may comprise other 
electric contacts , which can be brought into contact with the 
impact sound sensor . The impact sound sensor can be 
contacted via these connections , thereby establishing an 
electrically conducting and signal - transferring connection to 
the evaluating electronics of the ultrasound sensor and the 
following elements . Extra wiring of the impact sound sensor 
can thus be waived . 
[ 0015 ] With a method for recording at least one contact 
event on a vehicle , in particular a motor vehicle , with at least 
one impact sound sensor for detecting at least one impact 
sound signal , in particular with a sensor device according to 
the invention and with at least one ultrasound sensor , pro 
vision is made according to the invention that an approxi 
mation of an object in direction of the vehicle or an 
approximation of the vehicle in direction of an object is 
detected by the ultrasound sensor and in that when an 
approximation is detected , the impact sound sensor is 
switched into a ready - to - receive state . Preferably the ultra 
sound sensor is an ultrasound distance sensor , for example 
the ultrasound distance sensor of a parking assistance sys 
tem . These ultrasound distance sensors monitor the envi 
ronment of a vehicle , in particular in the area of the bumpers 
and the mudguards . A reduction in the distance of an object 
to the vehicle , for example by an approximation of the 
vehicle in direction of the object or an approximation of the 
object in direction of the vehicle can be detected via the 
ultrasound distance sensors . The object may for example be 
a vehicle which is in the process of being parked . When an 
approximation is determined with the distance dropping 
below a minimum value , the sound sensor can be switched 
into a ready - to - receive state . Due to the approximation an 
occurrence of a contact event has become probable . There 
upon the outer shell of the vehicle may be selectively 
examined by means of an impact sound sensor for a contact 
event such as a minor damage due to a hit during parking . 
For example the outer shell of the vehicle , in which contact 
is expected , can also be selectively examined . Due to the 
detection , by the ultrasound distance sensors , of the 
approaching object and the monitoring , by the impact sound 
sensor , of the outer shell , a contact event can be confirmed 
twice , should an object come into contact with the vehicle 
outer shell . 
[ 0016 ] Furthermore the invention relates to a vehicle , in 
particular a motor vehicle , with a sensor device according to 
the invention . Sensor devices according to the invention 
may be arranged for example in the area of ultrasound 
distance sensors of an already existing parking assistance 
system in the vehicle . It is therefore possible to subsequently 
equip the vehicle with impact sound sensors for monitoring 
contact events without increasing assembly costs . 

[ 0023 ] FIG . 1 shows an impact sound sensor 1 arranged 
between the outer shell 2 of a motor vehicle and the 
mounting part 3 of an ultrasound distance sensor 4 . The 
ultrasound distance sensor 4 is arranged on a housing part 5 
and comprises a signal processing means 6 , a piezo element 
7 and a membrane 8 in the outer contour of the outer shell 
of the vehicle . The ultrasound distance sensor 4 together 
with its housing 5 is retained by the mounting part 3 on the 
inside of the outer shell 2 of the motor vehicle . The impact 
sound sensor 1 is arranged between the mounting part 3 and 
the inside of the outer shell 2 . Therefore , an electrical 
contact ( e . g . , electrical contact 18 ) is established between 
the impact sound sensor 1 and the ultrasound distance sensor 
4 . The impact sound sensor 1 may for example be configured 
as a piezo - electric foil , which is self - adhesive on both sides 
so that the mounting part 3 is retained on the outer shell 2 
by the piezo - electric foil . It is also possible for the impact 
sound sensor to be glued to the mounting part 3 and the outer 
shell 2 . The impact sound sensor 1 is electrically contacted 
via the ultrasound distance sensor 4 and comprises a signal 
transferring connection to the signal processing means 6 of 
the ultrasound distance sensor 4 . Further the ultrasound 
distance sensor 4 comprises a wiring 9 , via which respective 
measurement data of the impact sound sensor and the 
ultrasound distance sensor can be forwarded , for example to 
a data node point . 
[ 0024 ] FIG . 2 shows an impact sound sensor 1 configured 
as a piezo - electric foil in a top view . The impact sound 
sensor 1 comprises a circular cross - section with a central 
opening 10 , wherein the diameter of the opening 10 may e . g . 
be adapted to the diameter of the housing 5 of the ultrasound 
distance sensor 4 . The impact sound sensor 1 comprises 
three sensorily active areas 11 , which are spatially separated 
from each other by three sensorily inactive areas 12 . The 
sensorily inactive areas 12 may , for example , be electrically 
conductive areas , which are used for contacting the impact 
sound sensor 1 . The mounting part 3 of the ultrasound 
distance sensor 4 may also comprise electrically conductive 
areas in corresponding regions , so that the impact sound 
sensor 1 can be electrically contacted via the ultrasound 
sensor 4 , in case these are brought in contact with each other . 



US 2018 / 0329058 A1 Nov . 15 , 2018 

Due to the spatial separation of the sensorily active areas 11 
the direction of the impact sound signal may e . g . be deter 
mined . 
0025 ) FIG . 3 shows an ultrasound distance sensor accord 
ing to FIG . 1 . Identical components are marked with the 
same reference symbols . In this embodiment the impact 
sound sensor 1 is attached to the inside of the preferably 
cylindrically shaped housing part 5 of the ultrasound dis 
tance sensor 4 . The mounting part 3 constitutes an impact 
sound - transferring connection of the housing part 5 to the 
outer shell 2 of the motor vehicle . Due to mounting the 
impact sound sensor to the inside of the housing part 5 , the 
impact sound caused for example by a contact event on the 
outer shell can be recorded . This represents an especially 
simple way of mounting the impact sound sensor 1 , and one 
which is also suitable for subsequent installation in an 
existing motor vehicle . 
10026 ] FIG . 4 shows an ultrasound distance sensor accord 
ing to FIG . 3 . Identical components are marked with the 
same reference symbols . In this embodiment the impact 
sound sensor 1 is mounted on the signal processing means 
6 of the ultrasound distance sensor 4 . The signal processing 
means 6 is attached to the inside of the housing part 5 . Due 
to the impact - sound - transferring connection of the housing 
part 5 via the mounting part 3 with the outer shell 2 , the 
signal processing means 6 is also connected in a impact 
sound - transferring manner with the outer shell 2 . A impact 

sound signal triggered on the outer shell 2 is thus transmitted 
via the housing part 3 and the signal processing means 6 to 
the impact sound sensor 1 . 
[ 0027 ] FIG . 5 shows the distribution of the ultrasound 
distance sensor 4 with the impact sound sensors 1 connected 
to it in a motor vehicle 13 . The ultrasound distance sensors 
are arranged in the front bumper 14 , the rear bumper 15 and 
the mudguards 16 . In case of a contact event 17 on the front 
bumper 14 , this is registered by the impact sound sensors 1 ' , 
1 " and 1 ' ' , and a signal is sent via the wiring 9 to a central 
computer means 17 . 
[ 0028 ] All features cited in the above description and in 
the claims can be combined selectively at random with the 
features of the independent claim . Disclosure of the inven 
tion is thus not limited to the described / claimed feature 
combinations , rather all feature combinations meaningful in 
terms of the invention are considered to be disclosed . 

1 . A method for detecting at least one contact event on a 
vehicle , in particular a motor vehicle , with at least one 
impact sound sensor for detecting at least one impact sound 
signal , and with at least one ultrasound sensor , in particular 
with a sensor device , 

wherein an approximation of an object in direction of the 
vehicle is detected and / or an approximation of the 
vehicle in direction of an object is detected by the 
ultrasound sensor and in that when detecting an 
approximation , the impact sound sensor is switched 
into a ready - to - receive state . 


