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MONITORING HIGH VARIABILITY IN WINEMAKING PROCESS

Winemaking is a complex and delicate process that requires attention and extreme care, in order to
ensure the success of the enormous work carried out in vineyard.

During winemaking process, wine control becomes a priority due to many risk, such as microbiological
problems and the production of undesirable or toxic compounds

Wine characteristic could be strongly different between products of the same vineyard and even among each
wine vat, due to differences in the evolution of chemical-physical and microbiological processes transform
grapes and must into wine.

This high variability means an increasing demand of control, process management and costs

Winemaking process requires a site-specific methodology, in order to optimize cellar practices
management and quality production
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PRECISION ENOLOGY

!

Development of monitoring technologies to support decision-making in the cellar variability management

!

A wireless sensor network (WSN) constituted by an autonomous series of nodes integrated in the barrel bungs equipped with
sensors, able to monitor enological parameters and to cooperatively pass their data through the network to a main location,
and next to a remote user (winemaker).
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HOW MUCH TIME FOR WINE MONITORING ?
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FIRST PROTOTYPE (2011)

Wireless real-time monitoring of malolactic fermentation in
wine barrels: the Wireless Sensor Bung system

S.F. DI GENNARO', A. MATESE'?, J. PRIMICERIO', L. GENESIO', F. SABATINI', S. DI BLASPE and
F.P. VACCARI'

RADIO MODULE
SILICONE BUNG

BARRIQUE™, / SENSOR BOARD
\

BOX

WINE LEVEL

DIP STICK
—

TEMPERATURE
SENSOR

RADIO GSM/GPRS
TRANSMISSION TRANSMISSION

T ....................... A | e N
m REMOTE —

SERVER

Remote user

BASE STATION

BARRIQUE



[ LOW-COST & OPEN SOURCE PERSPECTIVE ]
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WineDuino IMPROVEMENT

* more channels for more sensors

* J|ess cost

* more performance

* highly customizable and flexible
e open source technology
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ADVANTAGE OF A WIRELESS MONITORING SYSTEM IN CELLAR




Multiscale monitoring approach for wine chain quality production
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