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(54) Position detection system and method of calibrating a position detection system

(57) A position detection system (1) comprises a
proximity sensor device (3) which is configured to detect
at least one position of an object (F) approaching towards
at least one input device (20), and a calibration device
(4) which is configured to calibrate the proximity sensor
device (3) with respect to a position detection and com-
prises a terminal (40) for coupling to the at least one input
device (20). The calibration device (4) is configured to
repeatedly receive from the at least one input device (20)

position signals (SP1, SP2, SPn) over at least a period
of time during normal operation of the input device (20),
wherein each of the position signals (SP1, SP2, SPn)
contains information regarding a respective position of
an object (F) touching the at least one input device (20).
The calibration device (4) then repeatedly calibrates the
proximity sensor device (3) with respect to position de-
tection upon receiving of a respective one of the position
signals (SP1, SP2, SPn).
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Description

[0001] The present invention relates to a position de-
tection system, comprising a proximity sensor device
which is configured to detect at least one position of an
object approaching towards at least one input device,
and a method of calibrating a position detection system
comprising a proximity sensor device.
[0002] Object position detection systems known in the
art, for example, comprise proximity sensors which de-
tect an approaching of an object to be detected, for ex-
ample an object of a human such as a human’s finger or
hand approaching a graphical user interface (GUI) of an
automotive input device. For example, when a user’s
hand approaches the GUI of the input device, such as a
human machine interface (HMI) of a head unit in an au-
tomobile, a particular function of the head unit may be
controlled. For example, when the user’s hand is ap-
proaching the head unit, a display screen of the head
unit may be switched to a particular appearance, such
as an enlargement of certain display areas approached
by the hand. In this field, there is typically the requirement
that the position of the user’s finger or hand detected by
the position detection system should be quite accurate,
so that the user has an intuitive feeling in controlling the
respective function.
[0003] Such position detection systems, like 3D finger
tracking sensors, are becoming increasingly popular for
proximity detection or gesture control. However, in typical
implementations, such as in a vehicle, a finger tracking
sensor is often an independent system component,
which needs to be calibrated to real-world coordinates
for correct coordinate output when used in the final sys-
tem installation. Such a calibration could become neces-
sary several times during lifetime, e.g. after mechanical
impact like vehicle vibration which may cause some mis-
alignment.
[0004] A typical calibration process of a finger tracking
sensor is initialized and carried out manually. For exam-
ple, the user needs to start a calibrating procedure which
instructs the user to carry out certain movements for cal-
ibrating position detection. Potential problems involved
with such calibrating procedures may be as follows:

Some users do not understand the need for calibra-
tion. Therefore, they do not see a need to calibrate,
and thus will not initiate such calibration procedure.
As a consequence, the sensor output may be mis-
aligned and not correct. Further, such calibration is
often annoying and feeled like a waste of time, there-
fore users are not motivated to calibrate the sensor.

[0005] If a calibration (e.g., made at a factory or at initial
user setup) has an error, then this error typically remains
until the next manual calibration. It may occur that such
error is not detected, and then mismatching can contin-
uously happen during normal operation when controlling
functions of the input device. Further, the result of a one-

time calibration can become invalid during a long period
of time of operation by general drifting or some unexpect-
ed mechanical impact. This may result in wrong coordi-
nates and needs manual recalibration, which is inappro-
priate effort for the general user.
[0006] US 8 504 944 A discloses an image processing
apparatus which includes an image display control unit
controlling an image display on a display screen, an im-
age generating unit generating a question image includ-
ing a question and option buttons configured by icons
that can be arbitrarily selected for the question, a position
detecting unit detecting a position of a pointer present on
the display screen from imaging data acquired by imag-
ing the display screen, a position information storing unit
storing positions of the icons when the question image
is displayed on the display screen, and a control unit
specifying an icon out of the icons selected by the pointer
based on the position of the pointer and calibrating the
position of the pointer based on the position of the icon,
which is stored in the position information storing unit,
corresponding to the icon specified to have been select-
ed.
[0007] It is an object of the present invention to provide
a position detection system and a method of calibrating
a position detection system which are capable to in-
crease an accuracy of a proximity sensor device.
[0008] According to an aspect of the present invention,
there is provided a position detection system, comprising
a proximity sensor device which is configured to detect
at least one position of an object approaching towards
at least one input device, and a calibration device which
is configured to calibrate the proximity sensor device with
respect to a position detection and comprises a terminal
for coupling to the at least one input device. The calibra-
tion device is configured to repeatedly receive from the
at least one input device position signals over at least a
period of time during normal operation of the input device,
wherein each of the position signals contains information
regarding a respective position of an object touching the
at least one input device. The calibration device is con-
figured to repeatedly calibrate the proximity sensor de-
vice with respect to position detection upon receiving of
a respective one of the position signals.
[0009] For example, the proximity sensor device may
be a 3D object tracking sensor. Such sensor is especially
useful for pre-touch / proximity function on touch screens
in a vehicle. Such sensor may be attached to a touch
screen of the at least one input device. For instance, the
3D object tracking sensor coordinates may be continu-
ously calibrated every time the user is touching the touch
screen. It is not necessary to initialize and perform a man-
ual calibration by the user.
[0010] In a potential implementation, during normal op-
eration, the user is touching the input device typically
many times at many locations, for example to activate
some functions in the GUI displayed at the input device.
Then, every time the user’s finger is actually touching the
input device, e.g. the touch display surface, the proximity
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sensor device may be calibrated by the calibration device
in the background automatically. The user is not required
to initiate a manual calibration procedure. Moreover, the
calibration will become better and better over time during
normal operation of the input device, thus increasing ac-
curacy of the proximity sensor device. It is assumed that
input devices, such as touch screens, are calibrated in
the factory and therefore output correct position coordi-
nates over lifetime.
[0011] According to an embodiment, the proximity sen-
sor device is configured to detect at least one three-di-
mensional position of an object with respect to the at least
one input device.
[0012] According to an embodiment, the proximity sen-
sor device is configured to track a motion of an object
approaching towards the at least one input device. Such
proximity sensor device is also known as tracking sensor
device. For example, the proximity sensor device may
be a 3D tracking sensor device for tracking a three-di-
mensional position and motion of an object.
[0013] For example, the proximity sensor device com-
prises at least one camera based sensor.
[0014] According to an embodiment, the at least one
input device comprises a touch screen, wherein each of
the position signals contains information regarding a re-
spective position of an object touching a touch display
surface of the touch screen.
[0015] According to an embodiment, the position de-
tection system is configured to be installed in a vehicle.
Preferably, the proximity sensor device is configured to
be coupled with a head unit of the vehicle comprising the
at least one input device.
[0016] According to another aspect, the invention also
relates to a vehicle comprising a position detection sys-
tem as described herein.
[0017] According to a further aspect, there is disclosed
herein a method of calibrating a position detection system
comprising a proximity sensor device which is configured
to detect at least one position of an object approaching
towards at least one input device. Particularly, the meth-
od comprises the steps of detecting touching of the at
least one input device by an object and generating a re-
spective position signal by the at least one input device
containing information regarding a position of the respec-
tive object touching the at least one input device, receiv-
ing from the at least one input device respective position
signals repeatedly over at least a period of time during
normal operation of the input device, and repeatedly cal-
ibrating the proximity sensor device with respect to de-
tecting of at least one position of an object upon receiving
of a respective one of the position signals.
[0018] According to an embodiment, the proximity sen-
sor device is repeatedly calibrated each time when de-
tecting touching of the at least one input device by an
object.
[0019] According to a further embodiment, the at least
one input device comprises a touch screen having a
touch display surface, and the step of detecting touching

comprises detecting touching of the touch display surface
by an object and generating a respective position signal
by the at least one input device containing information
regarding a position of the respective object touching the
touch display surface.
[0020] According to an embodiment, the calibration of
the proximity sensor device comprises setting of an offset
parameter of a detected position of the proximity sensor
device using a corresponding one of the received position
signals.
[0021] For example, each of the position signals may
contain information indicative of first coordinates of
where the respective object is touching the at least one
input device, and the proximity sensor device may be
configured to output at least one detection signal when
detecting a position of an object, the at least one detection
signal containing information indicative of second coor-
dinates of the respective detected object. For calibration,
the calibration device then sets the second coordinates
to correspond to the first coordinates received with a cor-
responding position signal.
[0022] Further advantages and aspects of the inven-
tion will be described with reference to the following Fig-
ures, in which:

Fig. 1 shows a schematic arrangement of a po-
sition detection system according to an
embodiment of the invention,

Fig. 2 shows a potential implementation of a
position detection system according to
an embodiment of the invention which is
coupled to an input device comprising a
touch screen,

Figs. 3A-3D show the embodiment of a position de-
tection system according to Fig. 2 in var-
ious states of normal operation in which
the user is touching the touch screen at
different locations,

Fig. 4 shows a flowchart of a method for cali-
brating a position detection system ac-
cording to an embodiment of the inven-
tion.

[0023] Fig. 1 shows a schematic arrangement of a po-
sition detection system according to an embodiment of
the invention. The position detection system 1 comprises
a proximity sensor device 3 for detecting at least one
position of an object (such as a human finger F, or any
other object like a pen, etc.) approaching towards an input
device 20. For example, the proximity sensor device 3
detects at least one three-dimensional position of an ob-
ject with respect to the input device 20. It may be imple-
mented as a 3D object tracking sensor device which
tracks a three-dimensional position and motion of a us-
er’s finger approaching the input device 20. For example,
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the proximity sensor device 3 comprises at least one
camera based sensor. Such camera based sensor has
a field of view, as schematically shown in Fig. 1, for mon-
itoring position and/or motion of an object (e.g., finger F)
approaching towards the input device 20.
[0024] According to the embodiment as shown in Fig.
1, the input device 20 comprises a touch screen 21 having
a touch display surface 22 for displaying a GUI for oper-
ation by the user. For example, the user’s finger F may
touch a particular area on the GUI displayed on the touch
display surface 22 for operation of a particular control
function. For instance, when the user’s finger F is touch-
ing the touch display surface 22, the touch screen 21 is
configured to generate respective positions signals SP1,
SP2, SP3, ..., SPn for a respective touch (which is ex-
plained in more detail with respect to Figures 3A-3D).
Each of the position signals SP1 to SPn contains infor-
mation regarding a respective position of the finger F
when touching the touch display surface 22 of the touch
screen 21. For example, the respective position signal
may contain coordinates x, y, z (e.g., z may be z=0) of
the respective position with respect to a coordinate sys-
tem of the input device.
[0025] In a particular implementation, the position de-
tection system 1 is installed in a vehicle. The proximity
sensor device 3 may be coupled with a head unit 2 of the
vehicle which comprises the input device 20. On the
touch display surface 22, a GUI related to certain func-
tions to be controlled in the vehicle may be displayed.
[0026] Upon detection of an object, such as the finger
F, the proximity sensor device 3 produces a respective
detection signal SD1, SD2, SD3, ..., SDn, each indicating
a respective finger position, for example with respect to
a sensor coordinate system or an input device coordinate
system. For example, the respective detection signal
may contain coordinates x, y, z of the respective detected
position with respect to a sensor coordinate system or
an input device coordinate system. For example, the de-
tection signals SD1 to SDn may be sent to the input de-
vice 20 which controls, for example, the appearance of
particular elements of the GUI shown on the touch display
surface accordingly. For example, certain elements of
the GUI near the detected finger position may be en-
larged. According to another embodiment, a gesture con-
trol function may be performed by the input device 20 if
the proximity sensor device 3 is implemented as a track-
ing sensor device.
[0027] The position detection system 1 further com-
prises a calibration device 4 for calibrating the proximity
sensor device 3 with respect to position detection thereof.
The calibration device 4 comprises a terminal 40 for cou-
pling to the input device 20 for receiving the position sig-
nals SP1 to SPn. In a particular implementation, the cal-
ibration device 4 may be a component, such as a micro-
processor, which may be contained in the proximity sen-
sor device 3. According to another embodiment, the cal-
ibration device 4 may be a separate component installed
externally from the sensor device 3, or may be a compo-

nent of the input device 20 and/or of the head unit 2. With
calibration of the proximity sensor device 3, the calibra-
tion device 4 adjusts generation of a respective detection
signal SD1 to SDn indicative of a detected position of an
object to coincide or correspond with a corresponding
position signal SP1 to SPn received from the input device
20 when the object is touching the input device, as ex-
plained in more detail below. More particularly, after the
calibration, the position coordinates contained in a gen-
erated detection signal SD1 to SDn coincide or corre-
spond with respective position coordinates of a corre-
sponding position signal SP1 to SPn.
[0028] For example, the sensor device 3 needs to be
calibrated to real-world coordinates, so that when the us-
er is touching the touch display surface 22, the sensor
coordinates and the touch screen coordinates are corre-
sponding to each other or even identical.
[0029] Fig. 2 shows a potential implementation of a
position detection system 1 according to an embodiment
of the invention which is coupled to an input device com-
prising a touch screen.
[0030] Referring to Fig. 2, the proximity sensor device
3 is installed, for example, proximate the top edge of the
touch display surface 22 of the input device 20. However,
other installation locations are also possible. Once the
user is touching with finger F the touch display surface
22 at any position, such as position P1 shown in Fig. 2,
the input device 20 generates a position signal SP1 in-
dicative of that position P1. It is presumed that the touch
screen coordinates output with position signal SP1 are
correct and the coordinates of the proximity sensor de-
vice 3 output with a corresponding detection signal SD1
can have some offset error (which is then eliminated by
calibration). In an exemplary scenario, as shown in Fig.
2, when the input device 20 detects a position P1 when
the finger F is touching the touch display surface 22, the
proximity sensor device 3 detects a position D1 which
does not correspond to position P1, but is offset by a
particular offset value. Thus, the position signal SP1 out-
put by the input device 20 and corresponding detection
signal SD1 output by the proximity sensor device 3 do
not correspond.
[0031] Fig. 3A-3D show the embodiment according to
Fig. 2 in various states of normal operation in which the
user is touching the touch display surface at different
locations for controlling one or more functions, which is
also used for automatically calibrating the proximity sen-
sor device in the background.
[0032] According to Fig. 3A, the user’s finger F is touch-
ing the touch display surface 22 at a position P2 at the
top right corner for controlling a function, with the input
device 20 generating a position signal SP2 indicative of
that position P2. In the exemplary scenario as shown in
Fig. 3A, when the input device 20 detects a position P2
when the finger F is touching the touch display surface
22, the proximity sensor device 3 detects a position D2
which is different from position P2. Thus, the position
signal SP2 output by the input device 20 and correspond-
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ing detection signal SD2 output by the proximity sensor
device 3 do not correspond. The position signal SP2 is
provided to the terminal 40 and supplied to the calibration
device 4 which calibrates the proximity sensor device 3
with respect to position detection. After the calibration,
the position signal SP2 and corresponding detection sig-
nal SD2 output by the proximity sensor device 3 are cor-
responding to each other, i.e. are indicating the same
position P2 of the detected object with respect to the input
device 20. For example, the position coordinates of the
finger F contained in both signals SP2 and SD2 are the
same with respect to a common coordinate system. Such
common coordinate system may be, for example, a co-
ordinate system of the input device 20.
[0033] According to Fig. 3B, the user’s finger F is touch-
ing the touch display surface 22 at a position P3 at the
bottom left corner for controlling a different function as in
Fig. 3A, with the input device 20 generating a position
signal SP3 indicative of that position P3. In the exemplary
scenario of Fig. 3B, when the input device 20 detects the
position P3 upon touching the touch display surface 22,
the proximity sensor device 3 detects a position D3 which
is different from position P3. Thus, the position signal
SP3 output by the input device 20 and corresponding
detection signal SD3 output by the proximity sensor de-
vice 3 do not correspond. The position signal SP3 is sup-
plied to the calibration device 4 which again calibrates
the proximity sensor device 3 with respect to position
detection. After the calibration, the position signal SP3
and corresponding detection signal SD3 output by the
proximity sensor device 3 are corresponding to each oth-
er, i.e. are indicating the same position P3 of the detected
object with respect to the input device 20. For example,
the position coordinates of the finger F contained in both
signals SP3 and SD3 are the same with respect to a
common coordinate system.
[0034] According to Fig. 3C, the user’s finger F is touch-
ing the touch display surface 22 at a position P4 in some
area of the display surface for controlling a different func-
tion, with the input device 20 generating a position signal
SP4 indicative of that position P4. In the exemplary sce-
nario as shown in Fig. 3C, when the input device 20 de-
tects position P4 when the finger F is touching the touch
display surface 22, the proximity sensor device 3 detects
a position D4 which is different from position P4. Thus,
the position signal SP4 output by the input device 20 and
corresponding detection signal SD4 output by the prox-
imity sensor device 3 are different. The position signal
SP4 is supplied to the calibration device 4 which again
calibrates the proximity sensor device 3 with respect to
position detection. After the calibration, the position sig-
nal SP4 and corresponding detection signal SD4 output
by the proximity sensor device 3 are corresponding with
each other, i.e. are indicating the same position P4 of the
detected object with respect to the input device 20. For
example, the position coordinates of the finger F con-
tained in both signals SP4 and SD4 are the same with
respect to a common coordinate system.

[0035] According to Fig. 3D, the user’s finger F is touch-
ing the touch display surface 22 at a position P5 at some
area of the display surface for controlling a different func-
tion, with the input device 20 generating a position signal
SP5 indicative of that position P5. In the scenario of Fig.
3D, when the input device 20 detects the position P5
upon touching the touch display surface 22, the proximity
sensor device 3 detects a position D5 which is still differ-
ent from position P5. Thus, the signal SP5 output by the
input device 20 and corresponding detection signal SD5
output by the proximity sensor device 3 are different. The
position signal SP5 is supplied to the calibration device
4 which again calibrates the proximity sensor device 3
with respect to position detection. After the calibration,
the position signal SP5 and corresponding detection sig-
nal SD5 output by the proximity sensor device 3 are cor-
responding with each other, i.e. are indicating the same
position P5 of the detected object F with respect to the
input device 20. For example, the position coordinates
of the finger F contained in both signals SP5 and SD5
are the same with respect to a common coordinate sys-
tem.
[0036] In this way, the proximity sensor device 3 is re-
peatedly calibrated over at least a period of time during
normal operation of the input device. By touching differ-
ent locations at the input device, the proximity sensor
device 3 is advantageously calibrated with respect to dif-
ferent locations with respect to the input device 20. Par-
ticularly, the calibration device repeatedly receives from
the input device 20 position signals SP1 to SPn over a
period of time during normal operation of the input device
20. Each of the position signals SP1 to SPn contains
information regarding a respective position of finger F
touching the touch display surface 22. The calibration
device 4 then each time upon receiving of a respective
one of the position signals SP1 to SPn repeatedly cali-
brates the proximity sensor device 3 with respect to po-
sition detection. For example, the proximity sensor de-
vice 3 is repeatedly calibrated each time when detecting
touching of the touch display surface 22 by an object.
[0037] The calibration may be performed continuously
over a period of time, which means that calibration is
performed continuously upon touching the input device
during normal operation over a period of time. Such pe-
riod of time may be set in advance, and can be modified
if required. According to another embodiment, calibration
may be performed at intervals, e.g. at certain time inter-
vals, or when receiving particular ones of multiple posi-
tion signals from the input device, for example at every
second received position signal, or at intervals over re-
spective periods of time (such as every day for at least
15 minutes). Such intervals may be set in advance, and
can be modified if required. The intervals may also be
set depending on environmental influences, such as de-
tected vibrations of a head unit in a vehicle, travelled
distance of the vehicle, and/or impacts like accidents.
Various implementations are possible in this regard.
[0038] Preferably, the user is not required to conduct
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a manually initiated calibration procedure. Rather, the
user is touching the input device (e.g., the touch display
surface) in normal operation of the input device, which
operation is also used for calibration in the background.
In normal operation, the input device is configured to re-
ceive instructions from the user, e.g. for controlling one
or more functions of a controlled device, such as one or
more functions of a media player, not related to calibra-
tion. Particularly, the received instructions are not related
to calibration instructions. For example, the user is touch-
ing elements of a GUI provided on the input device in
normal operation thereof to activate one or more func-
tions of the GUI. The functions are not related to a cali-
bration procedure. No separate calibration operation is
necessary, in which a special calibration procedure dif-
ferent from a GUI in normal operation is displayed on the
input device. During normal operation, the user is typi-
cally touching the input device (e.g., touch screen) many
times at many points to activate various functions accord-
ing to the GUI which are related to normal operation (i.e.
not related to calibration). For example, each time the
user’s finger is actually touching the touch display surface
to activate some function in normal operation, e.g. related
to controlling a media player, the proximity sensor device
is calibrated in the background automatically. Further,
the calibration will become better and better over time.
The calibration is not related to a particular arrangement
or design of the GUI. That is, no matter where the user
is touching the input device and independent from a par-
ticular GUI, a correct calibration is made. For example,
proximity sensor coordinates are continuously calibrated
every time the user is touching the touch screen. It is not
necessary to initialize and perform a manual calibration
by the user.
[0039] Fig. 4 shows a flowchart of a method for cali-
brating a position detection system according to an em-
bodiment of the invention.
[0040] Basically, according to the following embodi-
ment, each of the position signals SP1 to SPn contains
information indicative of first coordinates x_t, y_t, z_t in-
dicating the location where the respective object F is
touching the input device 20, i.e. its touch display surface
22. The proximity sensor device 3 outputs the detection
signals SD1 to SDn when detecting a position of an object
which each contain information indicative of second co-
ordinates of the respective object x_p, y_p, z_p indicating
the location where the respective object F is detected by
the proximity sensor device 3. The first and second co-
ordinates may be in a same or different coordinate sys-
tems. If different coordinate systems are used, then a
spatial relationship between the coordinate systems
should be known which could be used in the calibration.
[0041] In step S1, the proximity sensor device 3 initially
is tracking an object (here: a user’s finger) position ac-
cording to position coordinates in raw/original values,
which are for example x_p0, y_p0, z_p0. In step S2, the
proximity sensor device 3 outputs detected object posi-
tion coordinates with corrected/calibrated values as a re-

sult of a preceding calibration procedure: 

[0042] These position coordinates x_p, y_p, z_p are
contained in the calibrated output signal of the proximity
sensor device 3, such as SD1 to SDn. Initially, i.e. before
calibration, the offset values x_offset, y_offset, z_offset
used for correction of the detection signal are set to be
zero.
[0043] In step S3, it is detected whether the touch dis-
play surface is touched by an object. If not, then the proc-
ess returns to step S1. If yes, then in step S4 a respective
position signal SP1 to SPn is generated by the input de-
vice 20 containing information regarding a respective po-
sition of the detected object touching the touch display
surface. For example, each of the position signals SP1
to SPn is containing the position coordinates x_t, y_t and
z_t, wherein z_t may be set as z_t = 0 in a coordinate
system of the input device as the detected z-position is
the position of the touch display surface. For step S4, it
is assumed that the output of the input device (e.g., touch
screen output) with respect to position of a detected touch
is already calibrated and correct.
[0044] In step S5, the proximity sensor device 3 is cal-
ibrated with respect to detecting the position of the finger
F upon receiving of a respective one of the position sig-
nals SP1 to SPn, for example each time the calibration
device 4 receives one of the position signals SP1 to SPn.
(Re-)Calibration of the proximity sensor device may be
made, for example, as follows: 

[0045] wherein x_offset, y_offset and z_offset are off-
set parameters of a detected position of the proximity
sensor device 3. With determining the respective offset
parameters, the calibration device 4 sets the coordinates
x_p, y_p, z_p of a proximity sensor detection signal SD1
to SDn to correspond to the coordinates x_t, y_t, z_t re-
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ceived with a corresponding position signal SP1 to SPn.
If the coordinates are determined in a common coordi-
nate system, e.g. related to the input device 20, then the
coordinates x_p, y_p, z_p may be set to be equal to the
coordinates x_t, y_t, z_t. Otherwise, a spatial relationship
between different coordinate systems should be taken
into account as well. With calibration of the proximity sen-
sor device 3 a respective one of the offset parameters
x_offset, y_offset, z_offset is set by calculating a differ-
ence between the coordinates x_t, y_t, z_t received with
a corresponding position signal SP1 to SPn and respec-
tive coordinates x_p, y_p, z_p of the corresponding de-
tection signal.
[0046] For step S5, it is assumed that in the moment
of touching the touch display surface, z_t = 0 (i.e. finger
distance to the touch display surface is zero), therefore
z_offset = z_t - z_p0 is the same as z_offset = -z_p0.
[0047] The process then returns to step S1 for repeat-
edly iterating the steps S1 to S5. The determined offset
parameters are then used for output of a new proximity
sensor detection signal SD1 to SDn with coordinates x_p,
y_p, z_p in step S2. In this way, the proximity sensor
device 3 is repeatedly (re-)calibrated with respect to po-
sition detection of an object upon receiving of a respective
position signal SP1, SP2, SPn from input device 20 ac-
cording to step S4.

Claims

1. A position detection system (1), comprising:

- a proximity sensor device (3) which is config-
ured to detect at least one position of an object
(F) approaching towards at least one input de-
vice (20),
- a calibration device (4) which is configured to
calibrate the proximity sensor device (3) with re-
spect to a position detection and comprises a
terminal (40) for coupling to the at least one input
device (20),
- wherein the calibration device (4) is configured
to repeatedly receive from the at least one input
device (20) position signals (SP1, SP2, SPn)
over at least a period of time during normal op-
eration of the input device (20),
- wherein each of the position signals (SP1, SP2,
SPn) contains information regarding a respec-
tive position of an object (F) touching the at least
one input device (20),
- wherein the calibration device (4) is configured
to repeatedly calibrate the proximity sensor de-
vice (3) with respect to position detection upon
receiving of a respective one of the position sig-
nals (SP1, SP2, SPn).

2. The position detection system according to claim 1,
wherein the proximity sensor device (3) is configured

to detect at least one three-dimensional position of
an object (F) with respect to the at least one input
device (20).

3. The position detection system according to claim 1
or 2, wherein the proximity sensor device (3) is con-
figured to track a motion of an object (F) approaching
towards the at least one input device (20).

4. The position detection system according to any of
claims 1 to 3, wherein the proximity sensor device
(3) comprises at least one camera based sensor.

5. The position detection system according to any of
claims 1 to 4, wherein the terminal (40) is for coupling
to the at least one input device (20) which comprises
a touch screen (21), wherein each of the position
signals (SP1, SP2, SPn) contains information re-
garding a respective position of an object (F) touch-
ing a touch display surface (22) of the touch screen
(21).

6. The position detection system according to any of
claims 1 to 6,

- wherein each of the position signals (SP1, SP2,
SPn) contains information indicative of first co-
ordinates (x_t, y_t, z_t) of where the respective
object (F) is touching the at least one input de-
vice (20),
- wherein the proximity sensor device (3) is con-
figured to output at least one detection signal
(SD1, SD2, SDn) when detecting a position of
an object (F), the at least one detection signal
(SD1, SD2, SDn) containing information indica-
tive of second coordinates of the respective ob-
ject (x_p, y_p, z_p),
- wherein the calibration device (4) is configured
to set the second coordinates (x_p, y_p, z_p) to
correspond to the first coordinates (x_t, y_t, z_t)
received with a corresponding position signal
(SP1, SP2, SPn).

7. The position detection system according to any of
claims 1 to 6, wherein the position detection system
(1) is configured to be installed in a vehicle.

8. The position detection system according to claim 7,
wherein the proximity sensor device (3) is configured
to be coupled with a head unit (2) of the vehicle com-
prising the at least one input device (20).

9. A vehicle comprising a position detection system (1)
according to any of the preceding claims.

10. A method of calibrating a position detection system
(1) comprising a proximity sensor device (3) which
is configured to detect at least one position of an
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object (F) approaching towards at least one input
device (20), the method comprising:

- detecting touching of the at least one input de-
vice (20) by an object (F) and generating a re-
spective position signal (SP1, SP2, SPn) by the
at least one input device (20) containing infor-
mation regarding a position of the respective ob-
ject (F) touching the at least one input device
(20),
- receiving from the at least one input device (20)
respective position signals (SP1, SP2, SPn) re-
peatedly over at least a period of time during
normal operation of the input device (20),
- repeatedly calibrating the proximity sensor de-
vice (3) with respect to detecting of at least one
position of an object (F) upon receiving of a re-
spective one of the position signals (SP1, SP2,
SPn).

11. The method according to claim 10, wherein the prox-
imity sensor device (3) is repeatedly calibrated each
time when detecting touching of the at least one input
device (20) by an object (F).

12. The method according to one of claims 10 or 11,
wherein the at least one input device (20) comprises
a touch screen (21) having a touch display surface
(22), and the step of detecting touching comprises
detecting touching of the touch display surface (22)
by an object (F) and generating a respective position
signal (SP1, SP2, SPn) by the at least one input de-
vice (20) containing information regarding a position
of the respective object (F) touching the touch dis-
play surface (22).

13. The method according to one of claims 10 to 12,
wherein the calibration of the proximity sensor device
(3) comprises setting of an offset parameter
(x_offset, y_offset, z_offset) of a detected position
detected by the proximity sensor device (3) using a
corresponding one of the received position signals
(SP1, SP2, SPn).

14. The method according to one of claims 10 to 13,

- wherein each of the position signals (SP1, SP2,
SPn) contains information indicative of first co-
ordinates (x_t, y_t, z_t) of where the respective
object (F) is touching the at least one input de-
vice (20),
- wherein the proximity sensor device (3) is con-
figured to output at least one detection signal
(SD1, SD2, SDn) when detecting a position of
an object (F), the at least one detection signal
(SD1, SD2, SDn) containing information indica-
tive of second coordinates of the respective ob-
ject (x_p, y_p, z_p),

- wherein the calibration of the proximity sensor
device (3) comprises setting of an offset param-
eter (x_offset, y_offset, z_offset) of a detected
position detected by the proximity sensor device
(3) by calculating a difference between the first
coordinates (x_t, y_t, z_t) received with a corre-
sponding position signal (SP1, SP2, SPn) and
respective second coordinates (x_p, y_p, z_p)
of the at least one detection signal (SD1, SD2,
SDn).
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