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INTRODUCTION 
Quantitative consumer sensory panels, aimed at assessing foods and beverages, usually leverage questionnaires which collect scaled 
and verbatim responses from consumers using an hedonic scale of key sensory modalities such as appearance, aroma, flavor and 
texture, and overall liking and purchase intent. Latest research have shown that the majority of the sensory and hedonic response to food 
and beverages is mainly physiological. Biometrics could incorporate aspects of this dimension within the overall research analysis, which 
could give objective and richer insights into what influences food and beverage perception, liking and ultimately choice. Therefore, one of 
the next steps in Sensory Science is the incorporation of non-invasive biometrics that can be obtained from image and video analysis of 
panelists. With this technology, changes in physiological responses such as heart rate, pupil dilation, and face micro-movement patterns, 
can be incorporated into data sets and analysis.  These can form new metrics that could be related to the physiological response of 
panelists, and ultimately the overall hedonic response consumers give to the food or beverage within consumer sensory studies. This 
poster describes the development of a novel computer application (App) to obtain Biometrics from image and video analysis of 
responses from sensory panelists to food and beverages. 
 
 
 

 
MATERIALS AND METHODS 
Experiments to assess the functionality of the App, developed using the 
Android Studio for Samsung Galaxy Tab S®,  were carried out in 2015 at 
the FVAS, belonging to the University of Melbourne (UoM). Between 20 to 
60 participants were selected to be part of sensory sessions to test the 
newly developed App and Biometric algorithms. The stimuli were different 
food and beverages solutions. The experiments also used the newly 
developed portable booths designed by FVAS to uniform lightning and 
environment (Fig. 1). The App is able to present stimuli (images), capture 
video and images from panellists (frontal camera) and receive direct input 
information from panellists (touch screen). For Infrared Thermal images 
(IRTI), a FLIR One® infrared camera (FLIR Systems, Wilsonville, OR, USA)  
was attached to the Tablet PC to record Visible (VIS) and IRTI every 
second. The App is also able to capture sounds to assess extra descriptors, 
such as snapping or crunchiness intensity of food to be compared to 
panellists perception. Images and video were analysed using customised 
algorithms developed in MATLAB ver2015a (The Mathworks Inc, Natick, 
MA, USA) by FVAS – UOM to obtain: face tracking, pupil dilation and 
changes in body temperature, and the Massachusetts Institute of 
Technology (MIT, USA) for heart rate and micro-movements of the face (Wu 
et al., 2012). 
	  	  
RESULTS 
Preliminary results have shown that the App was able to have the dual 
function of capturing image and video at the moment of food assessment in 
parallel to common responses based on a questionnaire about different 
descriptors with the respective intensities perceived by panellists from food 
and beverages. Post hoc analysis of VIS/IRTI images and video showed 
high accuracy in detecting pupil position, dilation, heart rate, micro-
movements of the face and body temperature (Fig. 2).  
 
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  	  
	  	  
	  
	  
	  
	  

Figure 1. Portable sensory booth with a Samsung Galaxy Tab S® 
tablet PC with the newly developed App to gather VIS and IRTI images 
and video for post hoc biometric assessment of panelists responses 
to food and beverage stimuli.  

CONCLUSIONS 
To obtain maximum value of all the information that can be 
gathered, biometrics need to be associated to both the sensory 
design of the food or beverage. Preliminary literature review 
and work has shown that the use of common sensory analysis 
techniques coupled with biometrics could offer a powerful tool in 
sensory analysis. It is possible that using this technique we 
could get into some of the majority of the untapped information 
in the sensory process of food and beverages. To do this, the 
newly developed computer App for Tablet Personalized 
Computers developed by the Faculty of Veterinary and 
Agricultural Sciences (Sensory Group) could offer extremely 
valuable insights in Sensory Science.   
 

Figure 2. Example of image and video analysis for the automatic extraction of the 
following information: a) face, eyes and pupil dilation; b) heart rate dynamics; c) 
body temperatureand d) micro-facial movements.    
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