
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
4 December 2014 (04.12.2014)

WO 2014/191255 Al
P O P CT

(51) International Patent Classification: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
G01L 1/16 (2006.01) A43B 13/00 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
G01L 1/20 (2006.01) A43B 3/00 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,

KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
(21) International Application Number: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

PCT/EP2014/060327 OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(22) International Filing Date: SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

20 May 20 14 (20.05.2014) TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

LU 92 205 29 May 2013 (29.05.2013) LU UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(71) Applicant: IEE INTERNATIONAL ELECTRONICS & EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
ENGINEERING S.A. [LU/LU]; Zone Industrielle, L- MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
6468 Echternach (LU). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).
(72) Inventors: BIECK, Werner; Auf Probert, 25, 54459

Wiltingen (DE). MARX, Edmund; Ruckersberg 34, 54662 Published:
Speicher (DE).

— with international search report (Art. 21(3))
(74) Agents: BEISSEL, Jean et al; Office Freylinger S.A., — before the expiration of the time limit for amending the

234, Route d'Arlon, P.O. Box 48, L-8001 Strassen (LU). claims and to be republished in the event of receipt of

(81) Designated States (unless otherwise indicated, for every amendments (Rule 48.2(h))

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

(54) Title: TRANSDUCER ARRANGEMENT FOR MEASURING LOAD VARIATIONS

eft

52

(57) Abstract: The invention relates to a transducer arrangement for converting a load variation into one or more electrical output
signals. The transducer arrangement comprises at least one transducer element and an evaluation unit operatively connected to the
transducer element. The transducer arrangement can be used amongst others, for healthcare applications, sport leisure activities, im
pact detection for safety applications in the automotive industry as well as for safety surveillance systems in the industry.



TRANSDUCER ARRANGEMENT FOR MEASURING LOAD VARIATIONS

Technical field

[0001] The present invention generally relates to a transducer arrangement for

measuring load variations. This invention more specifically relates to a transducer

arrangement to be arranged inside a shoe sole or on a shoe inlay for evaluating

load variations applied thereon.

Background Art

[0002] It is known within the art that a load variation applied onto a surface or a

body can be measured with the help of a transducer. A transducer converts a

variation in one physical quantity, e.g. pressure, quantitatively into a variation in

another physical quantity, e.g. voltage. The present invention relates to an

improved transducer arrangement with transducers for converting load variations

into voltage variations.

[0003] One particular embodiment of such transducers are so-called force-

sensing resistors (FSRs). FSRs are well known within the art and can be used in

numerous applications. Such force-sensing resistors usually include at least two

electrodes with a force-sensitive material arranged there in-between. In case a

load is applied onto an FSR the resistance of between the electrodes across the

force-sensitive material varies. An electrical circuit coupled to the electrodes

monitors the change in resistance.

[0004] According to a preferred application, FSRs can be arranged inside a shoe

sole for measuring the force a person applies thereon, during walking, jumping

and especially running. US 201 0/ 0063778 reveals such a shoe sensor system

with different force-sensing resistors, which are operatively connected to an

electrical module. The electrical module is capable of gathering measurements

from the different force-sensing resistors and of transmitting the data for further

use via a communication port to an external device.

[0005] Yet, force-sensing resistors have a low speed response and can therefore

only be used for measuring static loads or quasi-static load variations. They are

not sufficiently precise to provide information about the user's foot anatomy or gait



dynamics. This information however can be very useful in athlete monitoring or for

healthcare applications, e.g. foot diagnosis and health prophylaxis.

Technical problem

[0006] It is therefore an objective of the present invention to provide a transducer

arrangement that can measure load variations more accurately. Such a transducer

arrangement is described by the transducer arrangement as claimed in claim 1.

General Description of the Invention

[0007] The invention relates to a transducer arrangement for converting a load

variation into one or more electrical output signals. The transducer arrangement

comprises at least one transducer element and an evaluation unit operatively

connected to the transducer element. The transducer arrangement can be used

amongst others for healthcare applications, sport leisure activities, impact

detection for safety applications in the automotive industry as well as for safety

surveillance systems in the industry.

[0008] The transducer element comprises a combination of a first transducer and

a second transducer. The evaluation unit comprises:

- a first evaluation circuit associated to the first transducer for converting

static loads or quasi-static load variations, which comprise typical time

frames of > 0.1 sec, into a first output signal,

- a second evaluation circuit associated to the second transducer for

converting a highly dynamic load variations, which are typically a factor 10-

100 faster than quasi-static signal changes, into a second output signal,

and

- an output circuit operatively connected to the first evaluation circuit and the

second evaluation circuit for outputting the first electrical output signal and /

or the second electrical output signal.

Thanks to this transducer arrangement, load variations are measured with higher

precision.



[0009] This invention more particularly but not exclusively relates to a transducer

element, wherein the first transducer or / and the second transducer is foil-based.

The first transducer and the second transducer can be embodied as a multilayered

arrangement of several foils, e.g. laminated together at least at specific locations

thereof. Thanks to the flexibility, lightness and thinness of foils, they can be

arranged on or inside a great variety of different materials.

[0010] According to a particular advantageous embodiment of the invention, the

first transducer is a foil type pressure sensor. The foil type pressure sensor

comprises:

- a first carrier foil,

- a second carrier foil that is kept apart from the first carrier foil by one or

more spacers arranged between the first carrier foil and the second carrier

foil, and

- at least two electrodes and a layer of pressure sensitive material arranged

in an active area of the first transducer. The pressure sensitive material

connects the first electrode and the second electrode.

In response to a load variation that is acting onto the active area, the first carrier

foil approaches the second carrier foil and an electrical contact is established

across the layer of pressure sensitive material between the first electrode and the

second electrode so that the resistance measured between the first electrode and

the second electrode changes. The spacers can be made of foam or any other

material that can be compressed under pressure and that regains its initial size

after the compression.

[001 1] According to a preferred embodiment of the invention, the first electrode is

arranged on the first carrier foil facing the second electrode arranged on the

second carrier foil. A layer of pressure sensitive material covers the first and / or

the second electrode in the active area of the foil type pressure sensor and

connects the first electrode to the second electrode. In response to a pressure

acting onto the active area of the foil type pressure sensor the first electrode

approaches the second electrode and the resistance between the electrodes

across the pressure sensitive material arranged there in-between varies. The



variation in resistance is measured by an evaluation circuit operatively connected

to the first and second electrodes.

[0012] Alternatively the first electrode and the second electrode are arranged

separated one from the other on the first carrier foil, while the layer of pressure

sensitive material is arranged on the second carrier foil facing the first carrier foil.

The spacer is arranged between the first carrier foil and the second carrier foil,

holding the first carrier foil and the second carrier foil apart one from another,

when no pressure is applied onto the active area.

[0013] When a force is applied onto the active area, the first and second carrier

foils are brought together and the layer of pressure sensitive material is connecting

the first and the second electrodes in the active area. In response of the

establishment of electrical contact the resistance between the electrodes,

connected by the pressure sensitive material varies. The first carrier foil and the

second carrier foil can be made out of a very thin electrical insulating material. The

first transducer can be embodied as a FSR (force-sensing resistor) or any other

transducer capable of measuring low dynamic load variations.

[0014] Each transducer element can be embodied as a separate unit measuring

a load variation at a predefined area and transmitting one or more electrical output

signals to an output circuit. According to a preferred embodiment of the invention,

a plurality of transducer elements can be arranged spatially separated one from

another. This is advantageous since the elements can be placed in a specific

section, where load measurements are required. In some cases, it is required to

measure high-dynamic load variations only in specific sections of the first

transducer. Hence, multiple transducer elements can use one common first

transducer or / and second transducer.

[0015] The second transducer can advantageously be an electret based pressure

sensor or, alternatively, with less dynamic range, a piezoelectric pressure sensor

comprising a sensing foil. The sensing foil can have an anode and a cathode with

an electret based material or a piezoelectric material arranged in-between the

anode and the cathode. Preferably, the anode and cathode are connected to the

second evaluation circuit. Such electret-based or, with less sensitivity,

piezoelectric sensors are capable of measuring high dynamic load variations.



[0016] According to one embodiment of the invention, the first transducer and the

second transducer are arranged one above the other. The first transducer and the

second transducer can be very thin, such that a load applied onto one of the

transducers is automatically applied onto both transducers.

[0017] Furthermore, the first carrier foil or / and the second carrier foil comprises

the sensing foil. The first carrier foil or / and the second carrier foil of the first

transducer can be replaced entirely by the sensing foil.

[0018] According to a different embodiment of the invention, the one or more

spacers comprise the sensing foil. The sensing foil can replace the one or more

spacers partly or entirely.

[0019] Preferably, the first evaluation circuit comprises a R-circuit and the second

evaluation circuit comprises a R-C-circuit. The low-dynamic load variation is

evaluated by the R-circuit and outputted as a first change in voltage of the first

output signal over the time period At, and the high-dynamic load variation is

evaluated by the R-C-circuit and outputted as a second change in voltage of the

second output signal over the time period At. Thanks to the separation between

the first evaluation circuit and the second evaluation circuit, the first transducer

and the second transducer operate in their optimal conditions. The low-dynamic

load variation and the high-dynamic load variation can be measured

simultaneously or sequentially.

[0020] According to a preferred embodiment of the invention, the evaluation unit

comprises a central processing unit. The output circuit is, in operating state,

directly or wirelessly coupled to the central processing unit. The output circuit can

connect via a wireless communication, e.g. Bluetooth, Wireless Local Area

Network or infrared to a smartphone, a personal computer or any other electronic

device and transmit the processed first and second electrical output signals. This

may be particularly advantageous for athlete monitoring to indicate proper

(healthy) foot loading while a person is running, walking or jumping..

Brief Description of the Drawings

[0021] Preferred embodiments of the invention will now be described, by way of

example, with reference to the accompanying drawings in which:



Fig.1 is a schematic view of a shoe inlay assembly of a sensor arrangement in

accordance with a first preferred embodiment of the invention.

Fig.2 is a cross-sectional view of a sensor element in accordance with a first

preferred embodiment of the invention.

Fig.3 is a schematic view of a shoe inlay assembly of a sensor arrangement in

accordance with a second preferred embodiment of the invention.

Fig.4 is a cross-sectional view of a sensor element in accordance with a second

preferred embodiment of the invention.

Fig.5 is a schematic view of a shoe inlay assembly of a sensor arrangement in

accordance with a third preferred embodiment of the invention.

Fig.6 is a cross-sectional view of a third sensor element in accordance with a third

preferred embodiment of the invention.

Fig.7 is a record of a simultaneously recorded high dynamic load variation and a

low dynamic load variation over a time period of 1 second applied onto the sensor

arrangement for a person while walking.

Fig.8 is a record of a simultaneously recorded high dynamic load variation and a

low dynamic load variation over a time period of 1 second applied onto the sensor

arrangement for a person while running.

Fig.9 is a record of a simultaneously recorded high dynamic load variation and a

low dynamic load variation over a time period of 1 second applied onto the sensor

arrangement for a person while landing after a jump.

Fig. 10 is a record of a simultaneously recorded high dynamic load variation and a

low dynamic load variation over a time period of 1 second applied onto the sensor

arrangement for a person while stamping.

Fig. 11 is a schematic arrangement of the different components of one sensor

arrangement.

Description of Preferred Embodiments

[0022] The particularly advantageous but not limiting embodiments of the

invention, which will be described with reference to the figures, relate to a



transducer arrangement embodied as a shoe inlay to measure a load applied

thereon. The shoe inlay can be inserted into a sport shoe for athlete monitoring to

measure proper foot load conditions versus athletic performance such as speed,

distance or / and acceleration of the person wearing it. Alternatively the transducer

arrangement can be arranged directly onto or into the shoe sole. The transducer

arrangement converts the load variation applied onto the transducer elements over

multiple stages into electrical output signals. For each transducer element the load

applied thereon is converted into two electrical output signals.

[0023] In the embodiment of fig. 1 multiple transducer elements 4, 10, 20, 30 are

arranged on a common carrier foil 2, such that they cover the foot areas of

maximum load variations. The carrier foil 2 has a shape similar to the contact

surface of the foot and is made of a film of flexible electrical insulating material.

One transducer element 4 is arranged in the toe area of the foot, two transducer

elements 10, 20 are arranged close to the mid-section of the foot, where the

metatarsals connect to the phalanges, and one transducer element 30 is arranged

close to the heel area of the foot. In addition to the transducer elements 4, 10, 20,

30 other transducer elements can be used in other areas of the shoe, where an

accurate measurement of load variations is required. In order to cope with

anthropometric variations in foot anatomy each transducer element 4, 10, 20, 30 is

preferably oval-shaped having rounded edges with a radius of 6 mm and each

transducer element 4, 10, 20, 30 has a width of 20 mm and a length of 30 mm.

The transducer elements 4, 10, 20, 30 are very thin and can thus be arranged

inside a shoe without hindering the person wearing it.

[0024] The definitions of bottom and top will be used hereinafter to describe the

layer arrangement of the transducer elements shown in fig .1 to fig .6. The top layer

refers to the layer closest to the surface a person's foot contacts and the bottom

layer refers to the layer closest to the shoe sole. The definition of top and bottom is

added for intelligibility and cannot be regarded as limiting the scope of the

invention. Since the transducer elements measure a load variation, it should be

regarded as obvious, that the transducer elements deliver similar results when

being turned-over.



[0025] The transducer arrangement as shown in the attached figures is

particularly advantageous since it is capable of capturing high dynamic load

variations and low dynamic load variations separately. Each of the transducer

elements therefore comprises a first transducer for measuring low dynamic load

variations and a second transducer for measuring high dynamic load variations.

The high dynamic load variations and the low dynamic load variations are

evaluated by using two separate evaluation circuits. One evaluation circuit is

associated to the first transducer and one evaluation circuit is associated to the

second transducer

[0026] The first transducer is combined with a second transducer according to

three advantageous embodiments of the transducer arrangement mentioned

hereafter. According to a first transducer arrangement in fig .1 and fig.2, the second

transducer is arranged on top of the first transducer. In a second embodiment,

illustrated in fig.3 and fig.4 the spacer of the first transducer is partly replaced by a

second transducer. In a third embodiment in fig.5 and fig.6 the bottom carrier foil of

the first transducer is replaced with the second transducer.

[0027] The first transducer 6, 12, 22, 32 is a foil type pressure sensor having a

first carrier foil 42 at the bottom, which corresponds to the first carrier foil 2 in fig . .

A first electrode 44 is applied onto the first carrier foil 42. A pressure sensitive

material 46, such as a force-sensitive resistive material, is arranged on the top

surface of the first carrier foil 42. The pressure sensitive material 46 separates the

first electrode 44 from the second electrode 48. The second electrode 48 is

applied on the second carrier foil 50 facing the first electrode 44. Spacers 66, 68

are made e.g. of a foam material or a polymer film material, circumferentially

arranged around the active area of the first transducer to keep the first carrier foil

42 at a certain distance from the second carrier foil 50. In response to a low

dynamic load variation that is acting onto the active area of the first transducer, the

first carrier foil 42 approaches the second carrier foil 50 and the resistance

between the first electrode 44 and the second electrode 48 changes. This

resistance is preferably measured by a first evaluation circuit operatively

connected to the first electrode 44 and the second electrode 48via the leads 52,

54 .



[0028] According to the first transducer arrangement, the second transducers

8,14, 24, 34 are arranged on top of the first transducer 6, 12, 22, 32. The second

transducer in fig.2 comprises an electret material 60, with quasi-permanent

electrostatic dipoles. The electret material 60 is arranged in the active area

between the anode 56 and the cathode 58. The anode 56 and the cathode 58 are

operatively connected via the leads 64 and 62 respectively to the second

evaluation circuit. If a load is applied onto the transducer element 4 in f i . , the

capacitance of the electret material and the resistance between the electrodes

across the pressure sensitive material changes. The first evaluation circuit

measures the change in resistance between the electrodes. The change in

capacitance of the electret material is measured by the second evaluation circuit.

[0029] Similar to the first embodiment of the transducer arrangement, the second

embodiment of the transducer arrangement as shown in fig.3 comprises four

transducer elements 104, 110, 120, 130 arranged on the bottom carrier foil 102 of

the first transducers in the areas of maximum load variation. Each transducer

element comprises the first transducer of the first embodiment with a second

transducer that partly replaces the spacers. Fig.4 is a cross-sectional view of one

of the transducer elements 104, 110, 120, 130. The second transducer comprises

an electret 160, arranged in-between an anode 156 and a cathode 158. The leads

154 and 152 operatively connect the foil electrodes 144, 148 to the first evaluation

circuit. The spacer of the first transducer is partly replaced by a circumferential

electret 160 arranged between the electrode foils 144, 148 and the anode 156,

cathode 158. The second transducer has approximately the same thickness as the

spacers 15 1 , 153 of the first transducer. The leads 162, 164 operatively connect

the cathode 158 and the anode 156 to a second evaluation circuit.

[0030] The third embodiment of a transducer arrangement as shown in fig.5

comprises a transducer element having four first transducers 206, 2 12, 224, 232

and one common second transducer 208. The second transducer has a shape

similar to the contact surface of the foot and carries the four first transducers. The

second transducer replaces the first carrier foil of the first transducer. Leads 262,

264 connect the anode 256 and the cathode 258 to the second evaluation circuit.

Each of the electrodes 244, 248 is operatively connected via a lead 252, 254 to a



second evaluation circuit. The dimensions of the first transducers 206, 2 12, 224,

232 are equal to the dimensions of the transducer elements 4, 10, 20, 30, 104,

110, 120, 130 of the first and the second preferred embodiment of the invention.

[0031] The first and the second evaluation circuits for each of these three

embodiments of the invention are necessary to distinguish between the different

forms of locomotion of a person on land, e.g. jumping, walking, running and

stamping. In a possible embodiment, the first transducer is integrated as a resistor

into an R-circuit. The voltage of the R-circuit is measured by the first evaluation

circuit and outputted to an output circuit as a first output signal. By applying a load

onto the first transducer, the first and second carrier foils are pressed together and

the resistance across the force-sensitive resistive material changes. Since foil-

based force-sensing resistors are only capable of reliably measuring static loads

or quasi-static load variations, a first change in voltage therefore is proportional to

the quasi-static load applied onto the active area of the first transducer.

[0032] The second evaluation circuit only detects the high-dynamic load

variations by measuring the change in capacitance of the electret material. Thus,

the second transducer element is integrated as a capacitor into a RC-circuit. The

voltage of the RC-circuit is measured by the second evaluation circuit and

outputted to an output circuit as a second output signal. The electret material has

a quasi-permanent electric charge or dipole polarization. As the load applied onto

the electret changes, the distance between the anode and the cathode changes.

This change in distance results in a change in capacitance, which is monitored by

measuring the voltage of the second output circuit.

[0033] In figs. 7 to 10, the output circuit monitors the first output signals 302, 402,

502, 602 and the second output signals 304, 404, 504, 604 simultaneously over a

time period At of 1 s . Each figure corresponds to a load variation a person applies

onto one transducer element of the transducer arrangement while carrying out a

specific movement.

[0034] The first output signal 302 and the second output signal 304 in fig. 7

correspond to a load variation applied onto a transducer element by a person

while walking.



[0035] The first output signal 402 and the second output signal 404 in fig. 8

correspond to a load variation applied onto a transducer element by a person

while running.

[0036] The first output signal 502 and the second output signal 504 in fig. 9

correspond to a load variation applied onto a transducer element by a person

while landing after a jump.

[0037] The first output signal 602 and the second output signal 604 in fig. 19

correspond to a load variation applied onto a transducer element by a person

while stamping.

[0038] For each load variation the voltage of the first output signals 302, 402,

502, 602 differs from the voltage of the second output signals 304, 404, 504, 604.

The second transducer (with the corresponding second output signals 304, 404,

504, 604) has a shorter reaction time than the first transducer (with the

corresponding first output signals 302, 402, 502, 602). The combination of the first

output signal and the second output signal enhances the sensing capabilities by

providing complementary dynamic and static plantar load information for further

analysis. As illustrated in fig. 11, a first output signal 702 and a second output

signal 704 can be processed by a central processing unit. In this preferred

embodiment the first and the second output signals of the output circuit are

transferred via a Bluetooth 706 to a CPU.

[0039] The voltage variation over time of the first output signals 402, 502, 602 is

quite similar for three different load variations. Therefore, it is difficult to assign

each of the output signals to one of the load variations without taking the low

dynamic load variations into account. Furthermore the second output signals 504,

604 mostly comprise peaks of short duration and are thus difficult to associate to

one specific load variation. Since a high dynamic load variation is measured in

addition to a low dynamic load variation, the invention is particularly

advantageous. Each load variation is a combination of the first output signal and a

second output signal. By combining the first output signal with the second output

signal the load variation can be measured more accurately.



Legend:

2, 102, 42, first carrier foil

50, 150, 250, second carrier foil

4, 10, 20, 30, 104, 110, 120, 130, 204, transducer element

6, 12, 22, 32, 206, 2 12, 224, 232, first transducer

8, 14, 24, 34, 208, second transducer

44, 144, 244, first electrode

48, 148, 248, second electrode

46, 146, 246 pressure sensitive material

66, 68, spacer

56, 156, 256 anode

58, 158, 258 cathode

60, 160, 260 electret based material or
material based on the
piezoelectric effect

52, 54, 62, 64, 152, 154, 162, 164, 252, 254, electric lead
262, 264

302, 402, 502, 602, 702 first output signal

304, 404, 504, 604, 704 second output signal

706 wireless connection



Claims

1. A transducer arrangement for converting a load variation into one or more

electrical output signals, said transducer arrangement comprising:

- at least one transducer element, and

- an evaluation unit operatively connected to said transducer element,

characterized in that:

said transducer element comprises a combination of a first transducer and a

second transducer,

said evaluation unit comprises:

- a first evaluation circuit associated to said first transducer for converting

a static loads or quasi-static load variations into a first output signal,

- a second evaluation circuit associated to said second transducer for

converting a highly dynamic load variations into a second output signal,

and

- an output circuit operatively connected to said first evaluation circuit

and said second evaluation circuit for outputting said first electrical

output signal or / and said second electrical output signal.

2 . A transducer arrangement according to claim 1, wherein said first transducer

or / and said second transducer is foil-based.

3 . A transducer arrangement according to any one of the preceding claims,

wherein said first transducer is a foil type pressure sensor comprising:

- a first carrier foil,

- a second carrier foil being kept apart from said first carrier foil by one or

more spacers arranged between said first carrier foil and said second

carrier foil, and

- at least two electrodes and a layer of pressure sensitive material

arranged in an active area of said first transducer, said pressure

sensitive material connecting said first electrode and said second

electrode;

wherein in response to said low dynamic load variation acting onto said active

area, said first carrier foil approaches said second carrier foil changing said

resistance measured between said first electrode and said second electrode.



A transducer arrangement according to any one of the preceding claims,

wherein said second transducer is an electret based pressure sensor or a

piezoelectric pressure sensor, said electret based pressure sensor or said

piezoelectric pressure sensor comprising a sensing foil.

A transducer arrangement according to any one of the preceding claims,

wherein said first transducer and said second transducer are arranged one

above the other.

A transducer arrangement according to any one of the claims 3 to 5, wherein

said first carrier foil or / and said second carrier foil comprises said sensing

foil.

A transducer arrangement according to any one of the claims 3 to 6, wherein

said one or more spacers comprises said sensing foil.

A transducer arrangement according to any one of the preceding claims,

wherein said first evaluation circuit comprises a R-circuit and said second

evaluation circuit comprises a R-C circuit:

- said low dynamic load variation being evaluated by said R-circuit and

outputted as a first change in voltage of said first output signal over said

time period At, and

- said high dynamic load variation being evaluated by said R-C circuit

and outputted as a second change in voltage of said second output

signal over said time period At.

A transducer arrangement according to any one of the preceding claims,

wherein said evaluation unit comprises a central processing unit, said output

circuit being, in operating state, directly or wirelessly coupled to a central

processing unit, said central processing unit processing said first electrical

output signal and said second electrical output signal.
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