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Abstract:

Foam-related parameters greatly influence other sensory attributes of beer such as
aromas, flavors and mouthfeel; therefore, the visual assessment of beers is one of the
most important quality traits, since it creates the first impression of consumers in
determining the willingness to taste the product and perceived quality. Sensory analysis
has been extensively used to assess consumers acceptability; however, this can only
obtain their self-reported conscious responses. Therefore, biometric techniques have been
used to assess the subconscious responses, which provide more information from
consumers when integrated with sensory evaluation questionnaires. In this study, non-
invasive biometrics along with a sensory questionnaire were used to assess consumers
perception to visual attributes of 15 beers from pouring videos obtained using the
RoboBEER (automatic robotic pourer). The sensory session was conducted with 30
participants using an integrated camera system, which consists of an infrared thermal
camera and video recording coupled with a Bio-sensory computer application (App) and
an eye tracking device. Objective physical parameters from beer pouring were obtained
using the RoboBEER and computer vision algorithms. Results from the Just About Right
(JAR) and acceptance tests showed that consumers preferred top fermentation beers,
which have a medium foam height and stability, and tend to highly penalize bottom
fermentation beers with lower foam. The principal components analysis explained a total
of 52% of data variability. A correlation matrix was developed to assess significant
correlations between the conscious, subconscious and physical data such as the positive
correlation between perceived quality and heart rate, and the negative correlation between
foam stability liking and foam drainage. Furthermore, an artificial neural network model
(ANN) with 82% accuracy was developed using 28 parameters from the subconscious and
objective physical data as inputs to classify beers per participant according to their level
of liking of foam height (low and high). The combined use of these techniques showed to
be an accurate and rapid tool to assess the visual sensory perception of beers based on
the RoboBEER and biometric outputs from consumers with significant potential

applications for fast screening within the beer industry.
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