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Abstract:

In this contribution, a large area piezoresistive sensor matrix based on a carbon nanotube polymer
composite is shown for pressure distribution measurement applications. With an overall height of less
than 200 ym those sensitive films can measure pressure directly and therefore opens new fields of
applications of pressure sensors were less available space is crucial. Besides the measurement of
pressure, different shapes of loads can be detected as well. The method of a compact and non-
complex data acquisition system using a combination of LabVIEW and Arduino enables fast reading,
which allows dynamic pressure measurement, e.g. during walking for an insole application.
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Motivation

There is a need for thin and flexible sensor
matrices for the measurement of pressure
distribution, e.g. in plantar pressure distribution
measurement to monitor critical pressure
values as insole in every-day use [1] or as
tactile sensitive skin in robotics [2], to hame but
a few. Moreover, the detection of different
shapes is important in different fields of
applications, e.g. the detection of a fallen and
procumbent person [3] with a sensor matrix on
the floor with differentiation of other objects at
the same time [4] for ambient assisted living
systems.

Method

In those applications, conventional silicon
based pressure sensors get to their limit due to
less available space. To overcome this issue
polymer based films containing conducting filler
particles are a promising material to realize
piezoresistive sensors with less height, which
are printable and therewith low-cost in
fabrication as well as scalable in different
dimensions ranging from single sensor to large-
area sensor matrix. In comparison with
capacitive sensors, piezoresistive sensors are
more sensitive to mechanical stress [5], require
a less complex data acquisition system and are
less sensitive to electro-magnetic noise [6].
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Pressure distribution measurement

In [7] a piezoresistive sensor matrix design
based on a screen printed carbon nanotube
polymer based fiim is proposed and was
realized in laboratory scale. Furthermore, the
sensor fabrication was explained.

In this paper, we present an enhanced sensor
design, whereat the electrode matrix is applied
on a flexible and temperature stable polyimide
foil, seen in Fig. 1, on which the sensor material
is placed.

Fig. 1. Electrode matrix design: silver electrodes on
polyimide foil (fop and bottom view)

Moreover, the manual addressing is replaced
by an automatic addressing and reading data
acquisition system based on a combination of
LabVIEW and Arduino, shown schematically in
Fig. 2.

Thereby, a faster signal processing is achieved,
which enables dynamic measurements, like the
detection of pressure distribution during
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walking. Furthermore, different sizes and
positions of circular shaped samples can be
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detected, seen as conductivity matrix in Fig. 3.

Schema of
electrode matrix

CNT-polymer composite film
on flexible foil substrate

LabView

&

Arduino

Fig.2. Schematic representation of the data acquisition system of localized pressure and pressure distribution
measurement.

distribution

Fig.3. Exemplary
measurements of different sizes and positions of
circular rings measured with an 8 x 8 sensor matrix
(10 x 10 cm) showed as conductance matrix.

pressure

Conclusion

A thin piezoresistive sensor matrix based on
carbon nanotube polymer composite as
pressure sensor on flexible substrate was
realized. Thereby  pressure  distribution
measurements and load detection of different
shapes are possible. With a data acquisition
system based on LabVIEW and Arduino a
dynamically measurement is achieved.
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