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Electronic Olfactory Systems, also called Electronic Noses, are instruments designed to mimic the sense of
smell. This is obtained by using an array of different gas sensors, whose signals are collected and elaborated
by a processing unit; the measured signals are then compared to a pre-determined odour training set, in order
to obtain odour recognition and quantification.
In SACMI Electronic Noses, an array of six different semiconducting metal oxide gas sensors is used as the
sensing element. These sensors are obtained by the deposition of a 1x1 mm2 layer of sensing material on a 2x2
mm2 Aluminium Oxide substrate, and are realized through sputtering deposition, with a thickness of 10-100
nm, or by serigraphic deposition, with a thickness of about 10 µm.
Even though this technology offers a high sensitivity to many odorous compounds and a good stability with
time, several problems related to the sensor output need to be addressed to achieve a stable and reproducible
instrumental response, namely:

1. Gas flow, temperature, and humidity dependence of sensor response (electrical resistance)
2. Drift of sensor baseline and sensitivity over long times (months/years), especially after inactivity times
3. Non-linear dependence of sensor response vs gas concentration

Many hardware and software solutions have been implemented in SACMI Electronic Noses to overcome these
limitations:

1. Flow, temperature and humidity control
2. Periodical automatic calibration with reference gas
3. Acquisition of calibration curves using both reference gas and sample gas during training

As a result, these instruments can be used reliably both in laboratory for quality control measurements and
outdoor for continuous environmental monitoring of odour nuisance. In the past years, SACMI Electronic
Noses have been applied in food quality control (coffee, olive oil, tomato, etc.), packaging quality control, and
monitoring of industrial activities (refineries, waste treatment plants, chemical plants, etc.).
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