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Abstract 
This project investigated visual, interaction and adoption principles for augmented reality (AR) in 
the context of food labelling. Though existing food labels provide the dominant dialogue 
between product and consumer, the information is often misunderstood due to poor design and 
over-saturation. In addition, despite growing public interest to make more sustainable choices, 
environmental information is seldom depicted. In response to these issues, this user-centred 
design research project ran in two phases. Phase 1 aimed to engage large audiences in public 
spaces using a stand-alone AR device showing environmental information only. The Phase 1 
prototype allowed design strategies to be tested. Phase 2 addressed personalised information, 
combining nutritional and environmental data with an AR smartphone application. In this phase, 
the benefits of AR were tested. A between-subjects study with 84 participants compared two-
versions of a smartphone application; one version showed the information with AR and the other 
showed the same information with a static page. Results showed that participants using the AR 
version learned more about food products than those using the static version. In addition, the 
AR version matched the high scores of the static version with regards to usability (SUS score of 
86) and aesthetics (VisAWI score of 5.9), despite technical limitations of AR. Visual and 
interaction guidelines for AR food information are presented. 
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Project Introduction  

Project Organisation  
The project was led by the EPFL+ECAL Lab with support from specialist partners. Sociologists 
at the University of Lausanne and University of Geneva supported our strategy and research 
methods. Quantis, an environmental sustainability solution specialist provided data from the 
EcoInvent [70] and World Food Life Cycle Analysis databases [71]. These databases provide 
climate change, water resource depletion and land use data on a number of food products, 
although they are still limited in variety and range. All external partners are involved in a 
National Research Program (NRP 69) entitled ‘Toward healthy and sustainable diets in 
Switzerland’. 

The involved individuals are as follows:  

EPFL+ECAL Lab 

Principal investigator Nicolas Henchoz 

Design researcher  Emily Groves 

Senior designer  Marius Aeberli 

Engineers  Yves Kalberer, Delphine Ribes 

Product designer  Béatrice Durandard 

Additional designers Romain Collaud, Lara Défayes, Joelle Aeschlimann, Allison Crank 

Lead UX Psychologist Andreas Sonderegger 

Psychology assistants Giulietta Martone, Sanaa Bladh  

University of Lausanne and University of Geneva 

Industrial ecology   Suren Erkman 

Behavioural change Marlyne Sahakian 

User observation  Laurence Godin 

Quantis 

Environmental experts Arnaud Dauriat, Alexi Ernstoff, Anna Kounina 

Project Framework 
Background 

The motivation for this project came from the EPFL+ECAL Lab’s ten-year track record of 
working with augmented reality. Several AR projects completed at the EPFL+ECAL Lab, in 
collaboration with the EPFL Computer Vision Laboratory, defined knowledge and principals that 
aimed to take augmented reality beyond technological performance towards the status of a true 
media (c.f. Figure 1) [26]. These projects contributed to the development of certain rules for 
visual links between physical and virtual worlds, simple narrative principles for animations and a 
global approach for the design of representation devices.  

This experience, combined with the interest of EPFL’s Food Centre (IFNC) to investigate digital 
food labelling solutions, lead to the EPFL+ECAL Lab being awarded an IFNC3 grant at the end 
of 2016 under the title “Towards enhanced food information labels; applying augmented reality 
to provide personalized nutritional and environmental information to consumers”. The second 
phase of funding was granted by the IFNC in in January 2018. 
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Figure 1 Two projects from EPFL+ECAL Lab's exhibition Give Me More which was presented in Lausanne 

and San Francisco. “Tattooar” plays with physical and virtual tattoos and “Souvenirs du Monde des 
Montagnes” uses collage principles to animate a paper book  

Brief 

The prior learnings from the EPFL+ECAL Lab informed the brief of the project which began in 
January 2017. The following hypotheses, directions and strategy were set by the principle 
investigator.   

Hypothesis 

- There is a demand for more environmental and personalised nutritional information 
about food products. However, existing food labels are oversaturated with 
information. 

- AR can create a new user experience, and enhanced perception, by providing a 
direct information channel between a food product and its data. 

Directions 

- Augmented content should appear to come from the food product itself. 

- A physical tag should be designed to be placed on the product to aid computer 
recognition, particularly of raw food products which do not have packaging.  

- The supermarket should be considered as the main scenario of use.  

- Prototyping should take in to consideration the technical feasibility on a large scale 
for tech transfer. 

- AR is often used just to give a wow-effect. Therefore, in this project, users should 
not be distracted by the technology but instead understand and remember the 
content. 

Predefined Strategy 

A two-phase strategy was elaborated for the project, representing two different levels of 
engagement.  

Phase 1 

- Use the “Kiosk”, a standalone AR device, as people don’t want to get out their 
phone in the supermarket as they already have their hands full and there are often 
network problems.  
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- Interactions with the Kiosk should be based on familiar gestures and practices in 
the supermarket environment. 

- Personalisation should not be used with the Kiosk as this could be embarrassing 
for people in a public space. 

- Only show environmental information from the World Food LCA Database 
(WFLDB) developed by partner Quantis. 

Phase 2 

- Introduce mobile devices and personalisation after people are accustomed to the 
Kiosk and have enough trust, belief and excitement in it. 

- Develop a strategy to couple environmental and nutritional information. 
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Literature Review 

Food Information and Labelling 
One hundred years ago, the majority of us could say exactly how and where our food was 
made. Technical constraints meant that production was often on a smaller scale, more local and 
more seasonal. Meals were typically prepared at home from simple ingredients and there was 
little demand for nutritional information [32], let alone any environmental insights. Yet 
developments over the course of the twentieth century changed the way we eat. Mass 
production machinery, transport, new agricultural methods and preserving techniques brought 
greater choice and convenience, but also served to distance us from the provenance and make-
up of our food. 

The addition of information to packaging was the main way to compensate for this gap. And 
although some food labelling existed in the 1940s for specialist dietary products, it only began to 
be implemented on a large scale in the 1960s [58]. Today, this distance between a food product 
and its immaterial information remains, and we still rely on food labels to provide the main 
dialogue between a product and its consumer [7]. However, the communication they provide is 
increasingly considered to be inadequate, with studies showing that the information on food 
labels is often difficult to read [72], difficult to understand [7] or not even read at all [23]. 

Nutritional Labelling 

Efforts are now being made to address the issues of legibility and comprehensiveness of food 
label information. In 2016, the U.S. Food and Drug Administration (FDA) announced an update 
to their 20-year-old standardized nutrition label, highlighting calories and serving size [55], 
although the grid format and graphic design remained much the same (c.f. Figure 2). 
Elsewhere, ‘front of pack’ labelling is being trialled and introduced. These systems show key 
metrics about the nutritional value of a product, often using a more graphical or colourful style 
than a conventional grid label. In addition, they are placed on the packaging so they are visible 
whilst the product is still on the shelf. Comparing to a situation where they are not used, the 
addition of front of pack labelling is significantly associated to an increase in consumers’ ability 
to classify products correctly [12], mainly because they reduce the effort it takes to look for 
information [72]. 

 

Figure 2 Update to the obligatory nutrition label required by U.S. food products designed by the U.S. Food 
and Drug Administration (FDA) 

In a study comparing four different front of pack solutions, the Nutri-Score (c.f. Figure 3) proved 
to be the most effective thanks to its graded and color-coded format, use of semantic colours, 
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and summarisation of multiple nutrient values [12]. This system, developed by the French 
national public health agency [73], uses colour accents determined by a calculation that reflects 
for the first part the energy, saturated fat, sugars, sodium (of which high levels are considered 
unhealthy), and for the second part the proportion of fruits, vegetables and nuts, fibres and 
proteins (of which high levels are considered good for health). Although not yet obligatory for 
producers to apply the Nutri-Score to their packaging [43], more and more groups from across 
French-speaking countries, such as La Fédération romande des consommateurs in Switzerland, 
are expressing interest in introducing the scheme [66]. 

 

Figure 3 Four front of pack labelling solutions, with the Nutri-Score being the most effective [12] 

Environmental Labelling 

Whilst nutritional labelling is being optimised with front of pack initiatives, changing consumer 
demands are creating new challenges for food labelling. Firstly, with a rise in food allergies [49] 
and changing eating habits [45] [67], diets are becoming are more diverse and specific. 
Secondly, people are becoming increasingly conscious about the environmental consequences 
of the food they buy, with the growing awareness that the production of food requires 
substantial inputs of land, water, fertilizer, pesticides, and energy [34]. 

 
Figure 4 Four proposed environmental impact food label designs showing the carbon, nitrogen, and water 

footprints of chicken and wheat. From [35]  
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Yet despite consumer interest in environmental information through labelling [10] [19], it is 
seldom implemented [35] and if it is, it tends to be both confusing [7] or over-simplified into 
single sticker-like certifications. Indeed, a key study by Leach et al. in 2016 [35] into the design 
of environmental labels was inconclusive, stating a difficulty in finding a balance between 
options that are simple and easy to understand versus others which give more context but are 
also more difficult to access (c.f. Figure 4). In addition, no guidelines exist about which 
parameters of environmental information should be used. 

Towards the end of the Food Talks project, the Beelong [74] project from Switzerland became 
more visible. This is an approach similar to front of pack nutrition labelling which uses a 
coloured scale with letter markings to present the environmental impact of a food product. A 
single mark for one product summarises the following five subcategories; provenance, season, 
production method, impact on climate and resources and processing of ingredients (c.f. Figure 
5). This approach looks promising, although to the best of my knowledge, no tests or 
evaluations have been conducted on the indicator and its reach is still relatively small.  

 
Figure 5 The Beelong indicator which grades the environmental impact of food on a scale from A to G. 

Augmented Reality 
Background 

 
Figure 6 Virtuality continuum 

Augmented reality (AR) exists on the “virtuality continuum”, as defined by Milgram and Kishino 
[39], which connects completely real environments to completely virtual ones (c.f. Figure 6). 
Sitting in the middle of the continuum, AR involves a real environment being augmented with 
digital information [39]. This is most commonly visual graphics but can also involve auditory, 
haptic, somatosensory and olfactory enhancements. In essence, AR does not require specific 
hardware, functioning with a variety of processors, displays, sensors and input devices. 
However, visual AR now often uses specialised head-mounted displays, such as the Microsoft 
HoloLens [81], or mobile devices such as smartphones and tablets.  
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Figure 7 Ivor Sutherland’s three-dimensional head-mounted display,1968 

The concept of augmented reality is not entirely new. Ivor Sutherland’s three-dimensional head-
mounted display in 1968 [52] is commonly cited as one of the first instances of overlaying digital 
information onto the real world (c.f. Figure 7). However, the technology has developed 
significantly over the last twenty years, with major changes even taking place during the course 
of the Food Talks project.  

 
Figure 8 AR Tennis, developed in 2005 using ARToolKit 

The first major shift was in the mid 2000s, when new software allowed designers and brands to 
produce their own augmented reality applications at a low cost. At this time, the softwares 
Blippar and ARToolkit were commonly used  to develop mobile applications and Metaio for 
desktop applications [60]. These relied on strong visual markers to be recognised by computer 
vision. One of the first apps at this time was AR Tennis (c.f. Figure 8), a two-player game 
developed for Nokia mobile phones, developed using ARToolKit in 2005 [27].  
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Figure 9 Pokémon GO, released in July 2016 

Another push for the technology came with the ubiquity of smartphones and tablets that were 
able to support AR though their internal camera and downloaded applications [9] [30]. For 
example, since 2015, the social networking applications Snapchat and Instagram have offered 
selfie filters that alter or augment the appearance of a user’s face [82], greatly increasing 
awareness of AR. The game Pokémon GO is another a well-known example that popularised 
AR (c.f. Figure 9). Released in July 2016, this game uses the GPS capability of a mobile device 
to allow users to locate and play with virtual Pokémon creatures, which appear as augmented 
content on the screen as if they were in the same real-world location as the player. Pokémon 
GO was one of the most used and profitable smartphone apps of 2016, having been 
downloaded more than 500 million times around the world [64]. It also greatly contributed to 
public knowledge of AR, in fact sparking the highest level of public interest in the last 15 years 
according to Google Trends data (c.f. Error! Reference source not found.). However, interest 
rapidly fell in the months following July 2016.  

 
Figure 10 Google trends data for the topic Augmented reality between January 2004 and April 2019 with 

the peak interest occurring in July 2016, the month when Pokémon GO was released 
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Figure 11 Teaser image for Google Maps fox guide navigation feature 

The most recent major shift for AR was from late 2017 when several tech giants released open 
AR development software. Apple introduced ARKit with iOS 11 in September 2017 [63], 
Snapchat released Lens Studio in December 2017 [83], Facebook released AR Studio (now 
Spark AR) also in December 2017 [84] and Google released ARCore in March 2018 [68]. 
Although other, more technical, platforms already existed, these new releases allowed a wider 
audience of developers and designers to create smartphone and tablet AR applications for 
themselves. In addition, these companies began to explore the technology more, often with 
applications outside of gaming. For example, Google began AR Experiments [85] a collection of 
projects by creative coders exploring the potential of AR. They also released new concepts for 
AR navigation in Google Maps (c.f. Figure 11). Apple also released Measure, an AR tape 
measure app [86], and Animojis which convert a person’s face into an three-dimensional emoji 
[87]. 

Development Tools 

There are multiple AR development tools (SDKs) available which vary according to certain 
features, licensing and compatibility. A selection of the most common SDKs and their 
corresponding features are summarised in Table 1[4] [88]. 

 Vuforia Apple ARKit ARToolkit Google 
ARCore 

Supported 
platforms 

Android, iOS, 
UWP 

iOS Android, iOS, 
Linux, macOS, 
Windows 

Android 7.0+, 
iOS 11+ 

3D recognition + + - + 

Cloud 
recognition 

+ + - + 

Geolocation + + + + 

Facial 
Recognition 

- + - - 

Table 1  Summary of AR SDKs 
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AR Perception  

In 2010 Kruijff et al. [33] presented a classification of perceptual issues in AR including those 
related to the environment, capturing, augmentation, display, and individual user differences. 
Their approach is technically focused, with guidelines mainly on device parameters, although it 
does provide some guidelines about focusing on colour correction and reducing pattern 
interference. 

More recently, in 2019 Müller [44], systematically reviewed existing literature and published a 
more complete conceptual framework for modelling information representation in AR. In addition 
to creating a taxonomy of information objects for AR, he also extracts five main challenges for 
information representation in AR. These are clarity, consistency, visibility, orientability and 
information linking. From these, the most relevant for this project that require unpacking are 
clarity and consistency. The others are more straight-forward: visibility relates to making sure 
information objects do not cover each other; orientability relates to making sure information 
objects are in screen and correctly positioned; finally, information linking refers to making sure 
information objects are appropriately positioned or designed so that they relate to the relevant 
real-world object. 

 

Figure 12 From left to right: A scene captured with a camera, a non-colour-corrected AR visualisation, a 
colour corrected AR visualisation. All taken from [29] 

The notion of optimizing clarity in AR can be broken down into to visual acuity, colour perception 
and text legibility, all of which aim to present information with minimal cognitive and sensory 
effort [44]. Visual acuity refers to how well the form of an object is visible, but is usually related 
to head-mounted displays. Literature on colour perception focuses on using technical methods 
to ensure that augmentations display colours as accurately as possible [29] [36] (c.f. Figure 12). 
For text legibility, one study showed that sans serif fonts stand out against the background more 
than serif [46], but a further study suggests using a “billboard” style, where text is given a 
background like a label, for maximum readability [18] (c.f. Figure 13). 

 
Figure 13 Text legibility comparisons in AR from [18]	

Consistency in AR information representation is about how well digital content is integrated into 
the real-world environment. This can be to do with technical aspects such as ensuring that 
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three-dimensional objects are placed at appropriate depths [17] [37] or that timing and 
positioning are optimised [13] [33]. However, other more concrete findings could serve as 
design guidelines. For example, one study found that adding sound to AR visuals [56] increases 
user perception of augmented reality. Another discussed the benefits of adding shadows to 3D 
objects to integrate it into a space [51]. Moreover, several papers have discussed the benefits of 
non-photorealistic, or stylised augmented reality to improve immersion and perception [15] [25] 
[57], as the differences between real world an augmented content appear reduced (c.f. Figure 
14).  

 
Figure 14 Comparing photorealistic and non-photorealistic AR from [15]  

Observations made by the EPFL+ECAL Lab [26] also  point towards using a “Super Normal” 
[16] approach for AR, where technological elements are integrated into the user’s existing 
everyday behaviours (c.f. Figure 15). The idea here is that this induces less questioning from 
users compared with a situation where technologies are completely hidden by creating new 
typologies. 

 

Figure 15 Dots, a project from EPFL+ECAL Lab which integrates an AR camera into a desk lamp  
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Finally and more globally, in 2018 Dey et al. [11] systematically reviewed 369 individual AR 
usability studies from between 2005 to 2014. They defined nine major application areas; 
perception, medical, education, entertainment and gaming, industrial application, navigation and 
driving, tourism and exploration, collaboration and interaction. They also reported that the 
majority of studies are conducted in laboratories, with a median number of participants between 
12 and 18, and with the majority being within-subjects designs, and that future studies should 
aim to add more diversity to this situation.  

Literature Review Summary 

- Existing food labels are oversaturated and can be confusing 

- However, there is consumer demand for more tailored nutritional information 
and environmental information 

- Front of pack nutritional labelling systems, that use colours and summaries, are 
being well-received by customers 

- Environmental labelling is rare and there are few guidelines on what information 
to show and how it should be visually represented 

- Perception of credibility in AR can be enhanced with colour correction, the 
addition of sound, or use of non-photorealistic visuals 

- Legibility of text in AR can be enhanced by using a billboard style background 

- Existing studies in AR have low participant numbers and lack participant 
diversity  
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State of the Art 

Current challenges for food labeling  
One of the main drivers for improving nutritional information and providing environmental 
information is to encourage people to make more healthy and sustainable food buying choices. 
This could subsequently impact public health [24] as well as the global climate [20]. However, 
there are some challenges associated with this.  

Firstly, some existing efforts have been criticised for being over paternalistic [38] in the way that 
they try to influence people’s decisions. Secondly, existing labels are already oversaturated with 
information and lack the physical space to include additional information. However, numerous 
studies report a consumer desire for more information [9] [19] [10]. Therefore, a solution which 
empowers without over-influencing, generates interest and moves away from traditional paper 
labels using digital technology is seen as an interesting and necessary next step.  

Alternative approaches to providing information are being explored. Some suggest that more 
multisensory experiences may positively alter consumer scepticism toward food labels [14]. 
Others call for the exploration of more emotional approaches [24] as well as new and more 
accessible formats and different types of information [7]. Experiments testing the effectiveness 
of AR in promoting healthier food choices have shown it to be both enjoyable and more highly 
evaluated than traditional nutrition tables [75], although no working prototype or application has 
been made and tests report low standards of usability and design [6]. Nonetheless, more 
feasible digital approaches are already on the market.  

Projects that are already taking a digital approach to food information can be broadly divided 
into two categories. The first is applications that use barcode scanning to provide information 
about individual food products. The second category realtes to digital interventions in the 
supermarket devised by the supermarkets themselves.  

Barcode-Activated Food Information Applications  

In Switzerland and France there are several apps that present information about a food product 
after a barcode is scanned. These are becoming increasingly popular, with a study showing that 
around 15% of French customers already use such applications [3]. Such applications usually 
show nutritional information, sometimes with additional comparisons to other products and user 
comments.  

 

Figure 16 Screen shot of the Open Food Facts website (taken 26.04.19) 
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Open Food Facts [76] is an ever-increasing user-uploaded database of food products. Its 
website and app show nutritional information as well as some production, allergen and 
ingredient details. Although this database is large and accessible, there is relatively little 
attention paid to the information design (c.f. Figure 16). Other applications such as Y’a quoi 
dedans ? [77] and Yuka [78] address this by repackaging the Open Food Facts Database with 
their own design. Yuka shows a breakdown of nutritional information only using colours and 
phrases to interpret some of the information, as well as recommendations of alternative 
products and a summary of the most recent products scanned (c.f. Figure 17). Having been 
successful in France, Yuka was launched in Switzerland in April 2019 [69]. The Swiss 
supermarket Migros also has an app [79] that allows their own products to be scanned to obtain 
nutritional information and sometimes other information about the provenance of the product. 
This is presented in a traditional nutrition table format. 

 

Figure 17 Screenshots from the Yuka application (taken 26.04.19) 

Supermarket Technology 
According to a study by The Nielsen Company in 2017, Switzerland uses a high level of digital 
technology in supermarkets compared to other countries. 36% of Swiss respondents said that 
they had used a self-service checkout, and 28% using handheld scanners as they shop. Nielsen 
attributes this to the fact that only two supermarkets (COOP and Migros) have 80% of the 
market share and both of them have integrated digital technologies into their stores [59].  

Beyond self-service checkouts and hand-held scanners, other technological innovations are 
being trialled in supermarkets around the world. These examples show the potential impact 
technology could have in the supermarket context.  

The COOP Supermarket of the Future, designed by Carlo Ratti Associati, opened in Milan in 
2017 (c.f. Figure 18). In this supermarket, products are displayed on large interactive shelves. 
As a shopper puts their hand close to a product, extra augmented information about the food 
appears on a suspended digital mirror above [80]. This project reinvents the supermarket as a 
completely augmented environment. It does not require the consumer to have a particular 
device, or download a specific application. The information is also both nutritional and 
environmental. 
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Figure 18 Supermarket of the Future, Milan, 2017, by Carlo Ratti Associati 

In the UK, the supermarket Waitrose is replacing hand-held self-scanning devices with a self-
scanner application, linking supermarket payment with personalisation (c.f. Figure 19).  

 
Figure 19 The Waitrose self-scanning mobile application 

In January 2018, Amazon opened the first Amazon Go store in Seattle, a supermarket with no 
check out [65]. To enter the store, customers need to have downloaded the relevant app and 
use is to pass through an airport-style security barrier. Computer vision, the details of which 
have not been disclosed, then allows customers to take products off shelves and put them 
directly into their bag. All of the customers’ shopping is logged like this meaning no need for a 
check out. When they exit again through the security barriers, their items are totaled, their 
account is billed, and they receive a notification with a receipt of their purchases. 
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Augmented Reality Projects in the Context of Food 
A large number of projects using AR in the food industry were released between 2012 and 2015 
which augmented packaging with marketing information [89]. The examples in Figure 20 were 
chosen to represent the variety of approaches and visual styles they use. Heineken used a 
vintage-style storytelling animation to show various ecological statistics about the product. Heinz 
used the packaging of a tomato ketchup bottle to show recipes relevant to the product in a two-
dimensional style. Sensodyne installed tablets on the shop shelf to add fun content to the 
packaging and customer’s face. Nesquik creates an augmented reality game with its packaging. 
All of these projects were created by the brand itself and were not intended for the long term.  

 

Figure 20 Screenshots from videos showcasing AR marketing applications by Heineken in 2015, Heinz in 
2012, Sensodyne in 2015 and Nesquik in 2013 

Other projects, stemming from the academy rather than marketing, test other applications. Rollo 
et al. [47] created and tested an application called ServAR which aimed to guide the serving 
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size of food. The results showed improved accuracy and consistency of estimating standard 
serve sizes when using ServAR compared to the information only and control conditions. 
However, the application was only a prototype and is not available on the market. Tanno et al. 
[53] developed AR DeepCalorieCam to estimate calorie content of meals through artificial 
intelligence. This is available as an iOS application but user testing results have not been 
published.  

AR Visual Trends  

 

Figure 21 Knightfall AR game 

A large proportion of AR applications use three-dimensional graphics. This can use a 
photorealistic style similar to that of situational video games such as in the game Knightfall AR 
(c.f. Figure 21), or else a more cartoon-like style, such as that used in Pokémon GO or Google 
Map’s yet unreleased fox guide navigation feature.  

 
Figure 22 Just a Line application by Google 

 

Figure 23 Teaser image for the Google Maps place annotation feature  
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A smaller number of applications use two-dimensional graphics more like annotations on a 
photograph. Examples of this include Just A Line (c.f. Figure 22), a Google AR Experiment for 
drawing in space, PeakFinder AR, an app used to identify mountains or Google Map’s yet 
unreleased place annotation feature (c.f. Figure 23).  

State of the Art Summary 

- There were a lot of AR projects around 2015, although many were short lived 
and marketing focused 

- At the end of 2017 many new AR development platforms were released 

- AR food projects are either marketing based or about technical performance 

- AR visuals tend to favour 3D graphics, although a movement towards simpler 
2D styles is emerging 

- There is a rise in mobile applications that scan product barcodes to reveal 
nutritional information about the product 

- Supermarkets are also integrating more information technology into their stores 
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Design Process – Phase 1 

Framework 
The framework for Phase 1 was determined by two main influences. The first consisted of 
parameters put forward by the EPFL+ECAL Lab at the start of the project. These are detailed in 
the Project Framework section. The second was based on primary research through 
observations and secondary research though the literature review conducted at the beginning of 
the project. These directions are detailed in this section.  

The Kiosk 

 

Figure 24 The Kiosk 

Based on experienced gained by EPFL+ECAL Lab from AR projects developed since 2008 [26] 
and according to the original hypotheses to have a static AR installation inside a supermarket, a 
device called the Kiosk (Figure 24) was designed and built by industrial designer Béatrice 
Durandard and engineer Yves Kalberer. The Kiosk was conceived as a “plug and play” AR 
installation, where people can place a product on the surface and then see an augmentation on 
the screen. It integrates a computer, a camera, a screen and its own lighting to ensure proper 
detection in different environments. The idea is that customers place a product on the top 
surface of the Kiosk, in a manner similar to that already used with weighing machines or self-
scanning checkouts. In this way, it leverages familiar actions already used by supermarket 
customers. The size of the screen allows 1:1 scale representation whilst keeping a level of 
intimacy. It also requires less than a square meter of floor surface, as return on investment per 
meter squared is a key performance measure for such an industry. The direction of design in 
Phase 1 was all developed for use with the Kiosk.  

Products and Parameters 

I decided to select a limited number of products and parameters with which to work for the 
upcoming prototypes. The reason for this was to create a narrow framework in which to test our 
ideas about augmented reality and food information. The selections for these specific products 
and pieces of data were made in cooperation with our partner Quantis. The aim was to combine 
what I noted as environmentally pertinent to customers from my observations, as well as what 
produced meaningful “stories” within the environmental data.  
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Regarding the environmental parameters to portray, we decided to focus only on the 
environmental footprint (not the water or land footprints). This is because we thought it would 
have the most resonance with customers. Within this, we wanted to focus on the environmental 
impact of production, provenance and packaging. The products we chose to focus on were 
eggs, camembert, tomatoes, bananas, and fresh mint. This selection contained a number of 
interesting “environmental stories”, different geographical origins, plant and animal-based 
products.  

I processed and analysed the raw data in order to turn them into digestible insights. 
Environmental footprint data in the database is provided in the carbon dioxide equivalent, kg 
CO2 eq [62]. I worked out values for parameters per packaged product, as well as the 
percentage impact of different parameters, in order to make them more tangible for consumers. 

Initial Observations 

In January 2017, I spent time observing customers and in several supermarkets in and around 
Lausanne. I made sure to visit a variety of types of store so that I could note and compare 
people’s behaviour, as well as analyse the different layouts and atmospheres of the stores. The 
aim was to get an overview of how people were looking at products, what technology was 
already used, what existing information is shown on products and around the store and which 
stores might be suitable for future testing. I visited the Nestlé Outlet shop in Crissier, Denner in 
Renens, Migros in Renens, Bio C’Bon in Lausanne, GLOBUS Delicatessa in Lausanne.  

 

Figure 25 Photos taken during observations, January 2017 

I observed that customers in GLOBUS Delicatessa tended to spend a longer time in the store, 
looking at products in more detail. Because of this, we decided that GLOBUS would be a good 
environment to carry out further tests even though it has a relatively specific and high-end 
clientele. 

Following this decision, in March 2017, I spent two days at GLOBUS Delicatessa with Laurence 
Godin from UNIGE. We observed how customers pick up food items and look at labels.  We 
also talked to staff about commonly asked questions and interviewed customers about the 
information they were looking for on food labels. The results from the store observations and 
customer interviews are summarised below: 
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- Customers in high-end supermarkets are normally looking for specific specialist 
products.  

- Customers can spend up to 10 seconds inspecting a food product if it interests 
them, however, in the context of the supermarket they are generally pressed for 
time and want to receive information as quickly as possible.   

- Customers often find it difficult to locate the information they want on a product. 
Therefore, they value large and obvious sticker labels for their clarity and 
directness. Literal and metaphorical magnification of the information would also be 
a welcome change.  

- Customers highly value knowing the origin of food products, and would like even 
more information on provenance than what is already available.  

Design, Development and Assessment 
The framework, including the conclusions from our observations and customer interviews, the 
Kiosk design and the chosen products served as the starting point for the design phase. This 
began with a workshop with several designers to open up the scope of the design direction.  

Idea Generation 

During a week-long workshop, 5 young postgraduate interaction designers from the 
EPFL+ECAL Lab explored different creative approaches to the Kiosk according to the 
hypotheses and aims mentioned in the previous section. Six scenarios, including visuals and 
data, were prototyped and implemented in our AR Kiosk for tests in the real shopping 
environment. Their characteristics are summarised on the following page.  

 

Figure 26 Presenting workshop outcomes, April 2017 
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A tag inspired by the language of 
geographical maps. Sliding the physical 
product reveals information with the virtual 
paper unfolding. The visualisation uses 
aesthetic metaphor and storytelling. 

A diagrammatic tag that is automatically 
generated depending on the product’s data. 
Visualisation using graphs and contemporary 
typefaces. Several layers of information are 
accessible by moving the product. 

  

A tag that wraps around two sides of the 
packaging. The concept focuses on 
engagement and storytelling with a cartoon 
inspired character. Animated sequences are 
based on product movement. 

An automatically generated tag that shows a 
data visualisation. It uses an abstract visual 
language using shape areas, inspired by 
chemical representations and gives 
equivalents to contextualise data.  

  

A tag made using a special typeface, which 
gives a first analogue layer of information. 
Analytical content is given through diagrams, 
and interactions reveal several layers of 
information. 

The tag is a drawing of the product itself. The 
augmentation uses the visual language of 
collage, allowing icons to be used to give 
specific and relevant representations for 
each parameter.  

 

Development 
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In order to get feedback from the public on the propositions, I ran qualitative assessments in the 
real supermarket context of GLOBUS Delicatessa, Lausanne with 30 participants.  

 
Figure 27 Customer rankings of the six visual propositions 

Firstly, I showed participants screenshots of the six visual styles and asked them to rank them 
out of 10 and give comments on their decisions. I gathered key words from these comments. 
Option f received the highest sum of ratings, and was marked favourite the greatest number of 
times (c.f. Figure 27). The reasons given for this decision were that it had a fun and playful style, 
it is distinctive, everything can be seen at once, and the icons are indicative of the product.  

Secondly, I presented a hands-on trial with the Kiosk to understand preferences on how to show 
information. Using a single visual style, I wanted to compare three different levels: all 
information shown at once without interaction; information shown in an animated sequence and 
finally interaction by moving the food product on the Kiosk.  

The majority of participants stated that they preferred seeing all the information at once as it 
was clearer, more direct and not distracting (c.f. Figure 28Error! Reference source not 
found.). The animation was generally considered to be overcomplicated and the interactions 
were seen as confusing and limiting. However, several participants tried to touch the circles on 
the screen during the red and green tests, expecting it to be interactive.  

 

Figure 28 Customer feedback on interaction propositions 

12%

18%

70%

Overview Animation Interaction
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These tests presented the following learnings: 

- Although people were interested in the different levels of interaction, they 
eventually expressed their need to be able to get key information straight away. In 
a real shopping environment, asking for interaction either by sliding or rotating the 
product will probably not be used for regular consultations.  

- People like metaphors and aesthetic qualities, but simultaneously like to have a 
perception of scientific content.  

- Abstract visual representations are not clear for the customer. Meaning must be 
obvious. Technical-based representations are not engaging. It must include an 
emotional dimension. Metaphors and comparison with obvious references increase 
the impact. 

Final Kiosk Proposition 

After the tests, I distilled the results into design criteria to use as a brief to define the next 
prototype. They were as follows:  

- The solution should have the potential to be replicated or generative so that it can 
be applied to a large range of products. 

- The information is directly visible. There is no need to move or turn the product. 

- The aesthetic should be decorative and playful rather than technical and graph-
based. 

- Icons or images that represent the data, such as maps and animals, should be 
used. 

- Numbers and percentages should be kept to a minimum. Decimal points should not 
be used as the data are only estimates and this gives a false indication of 
precision. 

- Product recognition is not done anymore through a specific tag, but through the 
barcode, allowing efficient recognition of each product, ensuring compatibility with 
data bases used in the food industry. However, the barcode is detected here 
through computer vision, giving not only a reference number which defines the 
product, but also an image to detect position and orientation 

- Content is limited to 4 key indicators, plus one open information, where the shops 
or producers can introduce a special insight. 

Responding to my own brief, I designed a modular concept (c.f. Figure 29). When a food item is 
placed on the Kiosk, an augmentation which follows the product appears. This augmentation 
consists of four or five modules each representing a different ecological parameter.  A central 
number represents the total carbon footprint of the packed food product. It is surrounded by a 
breakdown of this number into the carbon footprint due to transport and the place of origin, the 
carbon footprint due to packaging, the carbon footprint of other processes and an optional “good 
to know” fact showing information such as seasonality. 
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Figure 29 Modular solution template 

The modular nature of this solution means that it could work with multiple graphic styles, so that, 
for example, it could fit into a supermarket’s branding (c.f. Figure 30). It would also allow data to 
be regularly updated giving it the potential to work as part of a large and complex database of 
food products. The “good to know” fact could also be adapted depending on the time of year, or 
retailer.  

 

Figure 30 Examples of graphic variations to the modular solution 
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I developed a collage style proposal to test this modular concept. This was because it had been 
the most popular aesthetic in the previous test.  

Testing the Final Kiosk Prototype 

 

Figure 31 The final prototype 

In collaboration with Laurence Godin, we carried out tests on the modular proposition through 
interviews at GLOBUS Delicatessa in December 2017 (c.f. Figure 31). We showed the 
prototype to 16 customers in store, asking them to use the Kiosk as they wanted with three 
provided food products.  

 

Figure 32 The prototype in GLOBUS Delicatessa, December 2017 

The key results were (details can be found in appendix A): 

- Participants had no trouble understanding the interaction using the barcode 
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- Participants did not ask any questions about how the technology worked 

- Participants were able to recall information they had seen on the screen after they 
had removed the product 

- Suggestions for improvements were mainly around having access to even more 
detailed information or interactivity 

- Provenance is valued most, even more than environmental impact 

- Information about packaging was also interesting and surprising for people 

- Seasonality or a good to know fact were valued 

- Explanations of what the “gCO2 eq” figures mean could also be useful 

Results and Conclusions 
The work in Phase 1 lead to some useful results and conclusions about interactions with an AR 
Kiosk in public space. From the tests with 16 participants, the following results can be 
concluded on using AR to show environmental information about a food product in a real 
supermarket setting: 

- Product recognition through a barcode is a viable method. 

- Participants did not ask any questions about how the technology worked 

- Participants were able to recall information they had seen in AR on the screen after 
they had removed the product 

- Although this was not a controlled, quantitative assessment, these results show 
that the use of the AR Kiosk in the supermarket setting has the potential to be 
further developed.  

Phase 1 Visual and Interaction Design Learnings  

The learnings about the visual design and interactions for presenting environmental information 
in AR about a food product in a supermarket setting are as follows: 

- A summary of every parameter should appear as soon as the product is 
recognised  

- Information should be grouped by modules relating to different indicators 

- Interactions including turning or moving the product should be avoided, but 
touching the modules could be a potential direction 

- The aesthetic should be decorative and playful rather than technical and graph-
based 

- Icons or images that represent the data, such as maps and animals, should be 
used 

- Numbers should be kept to a minimum 

- Decimal points should not be used as the data are only estimates and this gives a 
false indication of precision 

- Explanations of unknown units for environmental impact, such as “gCO2 eq”, 
should be used 

- Seasonality and provenance should be included 
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Design Phase 1 Summary 

- This phase focused on developing a prototype to show environmental information 
with the standalone AR Kiosk  

- Along with other designers at the lab, I developed and tested several visual and 
interaction styles with real supermarket customers in the supermarket environment 

- Results from these tests informed the development of a modular, icon-based 
graphic style, demanding little interaction from the customer 

- Tests on this final prototype, with 16 real supermarket customers in the 
supermarket environment, showed that people do read and recall the content 
provided in AR 

- AR design guidelines were extracted and summarised for this context 
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Design Process – Phase 2 

Scenario of Use – Supermarket to Home 
The development of Phase 2 of the project was defined by several major directions from the 
framework of the original brief. These were namely the movement to smartphone AR technology 
and the addition of personalisation and nutritional information alongside environmental 
information.  

Whereas the Kiosk was intended for use inside a supermarket, I decided that the smartphone 
application should be designed for use mainly at home. This was for several reasons related to 
the time investment of the user. Firstly, interactions would be necessary with the smartphone 
version thanks to having increased amount of information (nutritional, environmental and 
personal) on a smaller screen than the Kiosk. Secondly, reading in AR has been shown to take 
more time than paper [1]. Thirdly, environmental information is often complicated and requires 
time to interpret and understand [34]. These three reasons led to the hypothesis that the 
smartphone application would require a greater time investment from the user, something that 
the majority of people do not have inside the supermarket [28]. Further to this, other research 
regarding using applications in the supermarket setting show that decision making in the aisles 
could be overwhelming for customers [31]. 

Content and Information Architecture 
There were several challenges for how to choose the information to show using the databases 
available, as well as how to organise its structure. I approached these challenges through tests 
and prototypes as well as discussions with Quantis.  

 

Figure 33 A template for the modular information structure 

Regarding which information to show, the main challenge was to add sufficient detail and 
explanation without adding too much complexity. I chose to maintain a modular structure of 
different elements around the food product, as had been successful in Phase 1 (c.f. Error! 
Reference source not found.). This would give an upfront overview of several different 
parameters and then clicking on them would provide more detail. In order to give equal weight 
to the environmental and nutritional information, I wanted these to be two of the first level 
modules. Then, another one would summarise personal preferences. The final one would show 
provenance as this had been so important in previous tests.  

I was concerned that reducing nutritional and environmental values of a food product to a single 
summarised value would be oversimplifying. However, discussions with Quantis showed that 
this was actually their recommendation as it would be easier for people to understand. The way 
to calculate this would be to mark product’s scores as a percentile of all other products in the 
database.  
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After several tests and consulting with other designers at the lab, instead of keeping the second 
level of information (after interaction) in AR floating around the object, I decided to make it into a 
static page. This was because it became hard to keep track of the navigation of information. 
This also meant there could be different or more complex levels of detail after the first summary 
level.  

Environmental Information 

I met with Quantis again to discuss which environmental information they thought was most 
important to include.  I wanted it to go beyond just the carbon footprint used in Phase 1 to 
include some other parameters. Quantis said that they would ideally include many different 
parameters including some farmer welfare information. However, to find a balance between the 
data available and what had most impact for consumers, they decided that a combination of 
carbon footprint, water resource depletion and land use would be best, and are all included in 
the World Food Life Cycle Analysis database.  

The challenge here was to make the data meaningful for consumers as it is not something they 
are used to seeing. In addition, the feedback from before was that the units of measure that 
represent the different environmental parameters (such as gCO2eq for carbon footprint) are 
unknown and difficult to interpret.  

I discussed the idea of comparisons with other products or actions with Quantis. However, they 
said this was problematic and complex to calculate, as all of the parameters interact with each 
other. In addition, several tests showed that this was visually complex to depict and 
comparisons with other products could be politically difficult. That is to say, if the app 
recommended a customer to buy one product over another, it would be difficult to get support 
from food companies in the future, and could be seen as being too paternalistic.  

To show the single environmental figure on the first level, I began using the words “high”, 
“medium” and “low”, however, having read the literature on the effectiveness of traffic light 
labels for nutrition, it made more sense to develop something similar. I therefore developed a 
simple dial, with some visual references to a car speedometer or gas meter (both with negative 
environmental connotations) with three traffic light colours representing low to high (c.f. Figure 
34). After several consultations with other designers at the EPFL+ECAL Lab, I chose to 
highlight the colour that was being pointed to make it more obvious.  

For the second layer of detail, I chose to add in the numeric figure, unit and another dial for 
each of the three parameters; carbon footprint, water resource depletion and land use. This was 
so that a more precise level of detail was also provided for those who are interested. In addition, 
I added in a link to explain what the units and parameters referred to, as this had been 
suggested by participants in user tests in Phase 1.  

Low environmental impact Medium environmental impact High environmental impact 

   

   

Figure 34 Development of environmental impact dial 
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Nutritional Information 

I wanted to keep the nutritional information similar to what is already available on some 
packaging but to make use of the most recent developments in research. This is because it is 
something the consumers are already used to reading, so I didn’t want to make them relearn 
another system. For the top level, I also began by using the words “negative”, “medium” and 
“positive”, to be equivalent to the environmental figures. However, in the same way I developed 
the environmental figures, I chose to do the same for nutrition. At this point it also thought it 
would be interesting to just use the Nutri-Score, as this had already had good responses and 
was becoming more and more popular. I made sure that I also included a link to an explanation 
of the Nutri-Score.  

For the second layer of detail, I chose the following common parameters to portray; energy 
(kcal), saturated fat (g), fat (g), sugars (g) and salt (g). I represented the figures per serving size 
and also gave each a traffic light indicator to depict whether it was a low, medium or high level.  

Personal Label 

The personal label gives people the opportunity to set certain dietary preferences or needs 
which could then act as an adaptable filter for them looking at different food products. I split this 
into “things I look for” and “things I don’t eat”. 

To determine the common dietary preferences, I looked at the common practices observed 
during research from our collaborators on the NRP 69. These practices included Balanced Diet, 
Religious Diets, Natural and Organic, Local and Seasonal, Less of Better Meat and finally 
Vegetarian and Vegan [21]. From this I extracted 10 common dietary criteria.; Local 50km 
radius, Local 100km radius, Swiss, Organic, Natural, Seasonal, High welfare meat and eggs, 
Pescatarian vegetarian, Vegetarian and Vegan. I divided the term local into three separate 
categories because there are different perceptions of what the word means. For example, even 
though the Swiss town of Geneva neighbours on France, many consumers would not consider 
products grown directly across the border as “local” [21]. I also chose to not include the notion of 
Balanced Diet, as it was too general. Finally, I moved religious requirements to the “things I 
don’t eat” section as the other criteria in these sections are all qualities someone would seek in 
a product rather than avoid. 

For the “things I don’t eat” section, I made a list of allergies from the NHS Food Allergy [61] 
website, plus some additional commonly cited intolerances, and restricted food and drink in 
Islam, Hinduism, Judaism, Christianity and Buddhism that were not sufficiently represented by 
the terms vegetarian or vegan. The final list was; alcohol, beef, coconut, corn, eggs, fish, 
gelatine, gluten, milk and dairy, onion and garlic, pork, peanuts, seeds, shellfish, soy, stone fruit, 
wheat and non-halal meat. 

In order to show someone’s preferences on the first level of information, I first wanted to show a 
percentage of how well it fit with their criteria. However, it turned out to make more sense to 
show how many “things I look for” were achieved and if, and how many “things I don’t eat” were 
included in a product.  

Provenance 

For the first level of provenance information, I wanted to include the country, and if possible the 
town of origin. From previous tests, this extra level of detail of showing the town added value for 
customers. The second level of information would show the mode of transport and the distance 
between the place of production and the location set in the profile of the user of the application. 

 

Figure 35 An example of an icon showing mode of transport and distance travelled for a product 
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Summary of Information Levels  

 Level 1 Level 2 Extras 
 

Appears 
immediately in AR 
when food product 
detected  

Appears as a static 
screen when level 1 
module is touched 

Appears when an 
icon is clicked 

Environment Environmental Dial Climate change dial 
and figure, Water 
Resource Depletion 
dial and figure, 
Land Use dial and 
figure 

Details about each 
of the three 
environmental 
parameters 

Nutrition Nutri-Score Repetition of Nutri-
Score, figures and 
colour code for 
Energy, Saturated 
Fat, Fat, Sugar, Salt 

Explanation of 
Nutri-Score 

Personal label Number of warnings 
and number of 
matches to 
personal 
preferences 

List of which 
warnings and 
personal 
preferences have 
been matched 

Details about each 
of the preferences 
and allergens 

Provenance Town and Country 
of origin, Country 
icon 

Mode of transport 
and distance 
travelled 

- 

Table 2 A summary of the different levels of interaction and information in the smartphone application 

Visual Development 
Tag and Technology 

I chose to use the Vuforia platform on my own OnePlus5T smartphone to begin testing. This 
was because neither ARKit or ARToolkit were compatible with my smartphone and Vuforia is 
considered a robust and flexible platform [4]. Experimenting with 3D object recognition and 
image recognition, it also seemed to make sense to move away from barcode scanning to 
detection of the whole packaging as they are often distinctive shapes and patterns.  

Visual Style  

My main aim with the visual style was to continue with some of the learnings from Phase 1 in 
the context of a smartphone application. This meant keeping the use of icons and a slight poetic 
notion. I was keen to move away from the typical 3D style and explore how to enhance the 
relationship between the digital information and the product through metaphor, style and colour. 

Key inspirations were photographic collages that were decorated with further photographic 
elements or hand-drawings (c.f. Figure 36). This was because I felt like a photo with annotations 
was already like a still version of an augmented reality scene, and has a familiar and pleasant 
aesthetic.  
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Figure 36 Images from project mood board 

I also wanted to use a concept used by the Android Oreo operating system’s music player 
notifications and preview which takes contrasting colours from an album cover to make the 
colour scheme for the interface (c.f. Figure 37). The aim of this was to create a visual link 
between the digital interface and the physical food product.  

 
Figure 37 Screenshot from Android Oreo colour picking music player user interface 

I decided to experiment different aesthetics that integrated elements from these concepts. 
Having initially created some mock-ups using Photoshop, I quickly moved onto testing in 
augmented reality using Unity and Vuforia. This was because it allowed me to better understand 
the interaction between the screen, the object and the augmented content. The next page 
shows 6 different visual experiments that I created at this point. 
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1. This style used a 
paper cut out style 
and icons as a 
development of the 
design from Phase 
1.  

 

 

2. I tried to design 
content in VR 
using Quill VR 
software. 
Although there 
was an interesting 
depth to the text, 
the overall 
aesthetic was too 
messy and hard 
to read.   

 

 

3. This was actually 
a mistake in a script 
that causes the 
content to look at 
the camera. 
Interestingly, as 
you move the food 
product, different 
information moved 
closer and further 
away. However, 
practically it was 
also difficult to 
read. 

 

 

4. This version 
used cards that 
could be moved 
around the 
screen. Opinions 
from other 
deisigners at the 
Lab found this 
overly 
complicated and 
difficult to use on 
a small phone 
screen. 

 

5. This used a hand 
drawn illustration 
style using icons 
again. This was 
fun, but the 
aestehtic was a bit 
to naïve.  

 

 

6. This is a 
development of 
number 1 and 
introduces more 
photographic 
collage style in a 
way that could be 
reporducable on a 
large scale. It also 
intorcues a frame 
to guide users of 
where to place 
the food product.  
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Preparation for User Evaluations 
Before fixing to the final design to be developed, I met with the engineers, principle investigator, 
senior designer and UX psychologist from the EPFL+ECAL Lab. The aim was to make sure that 
the design was compatible with a testing set up and that determine some aspects of feasibility. 

At this point I also fixed the research question to be addressed by the tests that would be run for 
the project. It is as follows;  

Is using AR to show environmental and nutritional information about food products 
better than a static digital page with regards to people’s learning of information and 
quality of user experience? 

This defined some parameters for the final design. For example, I had ideas to include an 
onboarding process and a screening mode (scanning a range of products for a certain 
ingredient), however, these would require a lot of extra development that would not be 
necessary to answer the research question. 

This also meant that the team would make on AR version of the application, but also a version 
that showed a static page of information when a product was scanned. The aim here was to 
keep the aesthetics of the two applications as similar as possible so as to not influence the 
results of the tests.  

At this point I also chose the five products to use for the test. The following was chosen as they 
were reliable for AR recognition, they had a range of different values, and all the data was 
available for them from the World Food Life Cycle Data Base and OpenFoodFacts.  

- MIGROS Oeufs bio élevage en plein air 

- Camembert Au Lait Cru 

- COOP Passata di pomodoro 

- MIGROS De la région Lard séché aux herbes 

- MIGRO Bio Pain carré clair 

Final Design 
The final prototype was developed at the lab in January and February 2019. It is the result of 
learnings from all the previous user tests and visual experiments as well as consultations with 
other designers at the Lab.  

The design is based on a collage style of paper cut-outs, photographic icons and hand-drawn 
text. The key aims and motivations for the system, information architecture and visual style are 
summarised below. 

System and information 

- Feasible on a large scale (information from different products can be updated from 
a database without need for redesign thanks to the modular structure) 

- Modular structure means people know where to find specific information 

- First level of information uses almost no numbers 

- First level of information gives a quick overview of multiple parameters 

- Interaction leads to a more detailed second level 

- Integration of Nutri-Score graphic and custom dial for environmental information 

- Explanations of complex terms, metrics and databases are given 
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Figure 38 UI uses colour palettes from the real packaging to enhance the link between the physical 
product and the digital information 

Visual style 

- Photographic collage style for coherence between digital information and real-world 
background 

- Limited animations to not distract from the information 

- Graphic links between digital interface and augmented content in the form of paper 
cut outs and icons 

- Sound effects for maximum credibility 

- Adaptive interface colour scheme to reflect food product packaging colours to 
increase coherence (c.f Figure 38) 

- Text with a “billboard” behind it for maximum legibility against all backgrounds 

- Custom handwriting font to fit with irregular paper cut-out shapes 

- Adobe Garamond Pro font to maximise legibility for more dense body text 

The following pages show and explain screens from the final smartphone prototype. 
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Page: Splash Screen 

 

Version: Both  

 

Status: n/a 

 

Comments: 

Introduces the photo-collage style  

Title is animated 

 

 

Page: Frame Your Food 

 

Version: Both  

 

Status: n/a 

 

Comments: 

First shown after splash screen  

Application launches straight into the main 
functionality - scanning of food products 

Provides a frame to guide the user to 
position a food item 

Includes instructions to help users know 
what to do 
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Page: Product recognised 

 

Version: AR  

 

Status: Personal preferences have not yet 
been set 

 

Comments: 

Bright yellow and call to action encourage 
users to set up their personal label 

Colours for UI objects taken from 
packaging to maximise coherence 

Modular structure around the product 

Instructions to encourage users to click on 
a card for more detail 

 

 

Page: Product recognised 

 

Version: Static  

 

Status: Personal preferences have not yet 
been set 

 

Comments: 

Matches visual style of AR version for 
Product recognised  
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Page: Product recognised 

 

Version: AR  

 

Status: Personal preferences set 

 

Comments: 

Number of matches between the products 
characteristics and the user’s personal 
criteria shown with a heart 

Number of personal warnings shown with 
a red exclamation mark 

 

 

Page: Product recognised 

 

Version: Static  

 

Status: Personal preferences set 

 

Comments: 

Matches visual style of equivalent AR 
page 
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Page: My Label 

 

Version: Both  

 

Status: Second level of detail 

 

Comments: 

Shown when the My Label module is 
tapped 

 

 

 

Page: My Label 

 

Version: Both  

 

Status: Third level of detail 

 

Comments:  

Shown when a criteria is tapped and held 

Pink paper background, name and icon 
retained to maintain link 

Explanation in Adobe Garamond Pro for 
legibility  
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Page: Nutrition 

 

Version: Both  

 

Status: Second level of detail 

 

Comments: 

Shown when Nutri-Score module is 
tapped on Product Recognised page 

Interface colours maintained from Product 
recognised screen 

Uses traffic light colours to give extra 
meaning to number figures 

Figures given “Per serving” to match the 
Nutri-Score which presents data this way 

 

 

Page: Nutrition 

 

Version: Both  

 

Status: Third level of detail 

 

Comments: 

Shown when the Nutri-Score card is 
tapped to explain the measure 
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Page: Environmental Impact 

 

Version: Both  

 

Status: Second level of detail 

 

Comments: 

Shown when the Environmental Impact 
module is tapped 

Interface colours maintained from Product 
recognised screen 

 

 

 

Page: Environmental Impact 

 

Version: Both  

 

Status: Third level of detail 

 

Comments: 

Shown when one of the three 
environmental impact parameters are 
tapped  

To explain what they mean and how they 
are measured 
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Page: Main Menu 

 

Version: Both 

 

Status: n/a 

 

Comments: 

Accessed via the main Frame Your Food 
page 

Continues photo collage style 

 

 

Page: My Label 

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking My Label from the 
Main Menu 

Allows users to view their personal 
preferences 
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Page: Edit the Products You Look For  

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking the pencil icon from 
the My Label page 

Allows users to edit their criteria 

 

 

Page: Edit the Things You Don’t Eat or 
Drink 

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking the pencil icon from 
the My Label page 

Allows users to edit their criteria 
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Page: About  

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking About from the main 
menu 

Explains the databases used 

 

 

Page: About Database Detail 

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking on one of the two 
database options on the About page 

Gives details about the databases used 
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Page: My Account 

 

Version: Both 

 

Status: n/a 

 

Comments: 

Arrived at by clicking on My Account from 
the Main Menu 

Location is used to calculate food 
products’ distance travelled  

 

Design Phase 2 Summary 

- The scenario of use changed from the supermarket to the home for the 
development of the mobile AR application, based on the hypothesis that 
interactions would require a greater time investment.  

- Two layers of information were defined. The first was an overview combining 
environmental, nutritional, personal and provenance information which would 
appear as soon as an object is recognised. The second layer would provide 
more detail on each of those four modules when tapped.  

- The collage visual style was developed, integrating several techniques from the 
literature such as the addition of sound for coherence and the “billboard” style 
for text legibility 
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Research Methodology 

Objectives and Hypotheses 
There were several key objectives for the evaluations which relate back to the research 
question: Is using AR to show environmental and nutritional information about food 
products better than a static digital page with regards to people’s learning of information 
and quality of user experience? These were set in collaboration with the engineers, UX 
psychologist and senior designer.  

We set out to evaluate participants’ recollection of information given by the application, and to 
compare this with an AR and static version of the application. We also wanted to evaluate 
usability (performance, satisfaction, affective state, aesthetics) and compare this in the AR and 
static versions. In order to develop design guidelines, we also wanted to gather qualitative 
feedback on positive and negative aspects of the application from participants. Finally, we 
wanted to control for how long participants use the app, how much money participants normally 
spend on shopping, how often participants buy organic products and participants’ awareness of 
ecological issues.  

Our main hypothesis was that participants would learn more about products and have a higher 
quality of user experience using the AR version of the app. This is based on the idea that AR 
can create a more meaningful link between a product and its data.  

User Test Methodology 
Participants 

84 participants were recruited, 64 of which were students from the University of Fribourg. There 
were no preconditions for recruitment. Participants received either course credits or 20 CHF as 
remuneration for their participation. The age of the participants ranged from 17 to 54, with the 
mean age being 23.23 years (SD = 6). 69% of the participants were female.  

Error! Reference source not found. describes characteristics of the participants regarding 
their self-reported ecological awareness (scale of 1 to 5), amount they like going food shopping 
(scale of 1 to 5), proportion of certified products they buy (scale of 1 to 5) and how much they 
spend on shopping per week in Swiss Francs. There were no correlations between the different 
person-specific variables. 

 
N Mean SD 

 
Var Min Max 

Ecological 
awareness(1-5) 

84 3.51 0.938 0.879 1 5 

Liking going 
shopping (1-5) 

84 3.85 0.591 0.349 2 5 

Proportion of 
certified 
products 
bought (1-5) 

84 2.76 1.126 1.268 1 5 

Money spent on 
shopping per 
week (CHF) 

84 71.07 54.259 2944.01
9 

10 450 

Table 3 Participant-specific variables 
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Test Procedure 

 

Figure 39 The testing room at University of Fribourg 

The experimentation sessions took place at the University of Fribourg Regina Mundi Campus. 
They were conducted in French. As the scenario of use was intended to be a home setting, the 
room was decorated to look as much like a home as possible with the addition of posters, 
plants, books and comfortable chairs (c.f.Figure 39).  Five food products (MIGROS Oeufs bio 
élevage en plein air, Camembert Au Lait Cru, COOP Passata di Pomodoro, MIGROS De la 
région Lard séché aux herbes, MIGRO Bio Pain carré clair) were placed in a paper shopping 
bag. Two OnePlus 5T phones were used, one with the AR version of the app and one with the 
static version.  

 

Figure 40 The testing scenario 
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The participants were welcomed by the experimenter and explained the process of the session. 
They were then asked to read and sign a consent document and assured that their answers 
would remain confidential and anonymous. The experimenter also underlined the fact that the 
aim of the session was to evaluate the application and not their own competences. Participants 
were then asked to complete several pre-test questionnaires (c.f. detailed description below) 
using a provided laptop before using the application.  

 
Figure 41 A participant doing the pre-test questionnaire 

Participants were told to imagine that they had just come home with a bag of shopping and 
wanted to look at the products with the Food Talks application. They were told they could take 
as much time as they needed to do this. Participants were randomly assigned to the 
experimental groups, with 41 being given the AR version of the application and 41 being given 
the static version. Their behaviour was remotely observed using a (non-recorded) video 
transmission of the testing room from a GoPro camera and a recorded transmission of their 
actions on the phone screen using TeamViewer software. Once they had finished, they were 
then asked to complete a further questionnaire and a quiz using a provided laptop.  

Summary of the procedure  

Introduction (2 minutes) 

Welcome  

- Reading and signing of consent form 

- Explanation of the course of the session 

- Reminder that the aim of the session was to evaluate the app and not their 
competences  

Pre-test questionnaires (5 minutes) 

- AniSAM to assess the baseline of their current level of mood (valance) 

- AniSAM to assess the baseline of their current state of alertness (arousal) 

- Perception of nutritional and environmental values of all 5 products 

Session with either the AR or static application (10 minutes) 

- Participants could take as long as they liked.  
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Post-test questionnaires (5 minutes) 

- AniSAM to assess the baseline of their current level of mood (valance) 

- AniSAM to assess the baseline of their current state of alertness (arousal) 

- Perception of nutritional and environmental values of all 5 products after using the 
application 

Evaluation of attitudes towards ecological footprints and shopping (2 minutes) 

- Understanding use of similar apps and dietary habits 

Qualitative evaluation of application (5 minutes) 

- Usefulness of personalisation 

- What they liked the most 

- What they though could be improve 

Other system evaluations (5 minutes) 

- VisAWI for aesthetic evaluation  

- SUS for usability evaluation 

Personal information (2 minutes) 

- Age, gender, language 

Ethics 

All participants signed a consent form (for full details see appendix B) confirming the following 
points: 

- Absolute confidentiality of the answers is guaranteed: the individual data will be 
collected by the project collaborators, and will be treated confidentially (the names 
will be replaced by codes).  

- The results of the research will be presented to external persons only in the form of 
group results, without any possibility of identifying individuals or classes. 

- The participant is voluntarily taking part in the study and can, at any time without 
providing any justification revoke their consent to participate 

Questionnaires 

All questionnaires used for this evaluation are available in appendix C.  

Learning – Product perception 

In order to assess how much the participants learned by using the application, we asked them 
questions about the five test food products before and after using the application. They were 
asked to rank each product on a scale of 1 to 5 represented by the Nutri-Score label for 
nutritional value and a scale of 1 to 10 for environmental impact.  

Affective state – Animated Self-Assessment Manikin (AniSAM)  

This is an animated representation based on the Self-Assessment Manikin (SAM) scale 
developed by Bradley and Lang [5]. The SAM is a pictorial, nonverbal evaluation technique 
which directly measures the excitement associated with the emotional response of a person 
exposed to a wide variety of stimuli. The animated version of this widely used scale has been 



Final Report for Food Talks 57 03.06.2019 

shown to increase the accuracy of the representation of arousal and valence [50]. It consists of 
a scale of 5 animated pictograms of the upper part of the body. Valence is represented by a 
smiling or frowning face on five different levels, ranging from very positive (smiling face) towards 
very negative (frowning face). A heart indicates five levels physiological arousal for each of the 
five valence representations, where each manikin is animated through pulsations of different 
frequencies, durations and amplitudes [50].  

Aesthetics – Visual Aesthetics of Websites Inventory, short (VisAWI-s) 

The VisAWI scale by Moshagen & Thielsch [42] captures the visual aesthetic of websites in four 
dimensions. Items measuring Simplicity ask how clearly and structurally the layout of a website 
is perceived. The Diversity scale asks participants to evaluate the originality and dynamics of 
the layout. The Colours scale includes aspects of composition, choice and colour combination. 
The fourth scale, Crafts, refers to the timeliness, sophistication and professionalism of the 
design. For economy of time, the short version of the scale was used in this study. According to 
the standards published by the authors of the questionnaire, a result that exceeds the value 4.5 
can be considered good [42].  

Usability – System Usability Scale (SUS) 

The SUS is a scale commonly used in UX practice to measure subjective satisfaction with an 
interactive system. The scale has been standardized by several research groups. In 2008, 
Bangor, Kortum & Miller [2] used a large sample to determine a scale of evaluation for SUS 
results (Error! Reference source not found.) and has served as the basis for the interpretation 
of the results of this study.  

 

 

Table 4 A comparison of mean System Usability Scale (SUS) scores by quartile, adjective ratings, and the 
acceptability of the overall SUS score 
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Results 

Data from Questionnaires 

 Condition Mean SD N 

SUS AR 85.868 11.3040 38 

Static 86.865 10.4348 37 

Total 86.360 10.8218 75 

VisAWI AR 5.8855 .95195 38 

Static 5.9973 1.06340 37 

Total 5.9407 1.00319 75 

Learning AR 0.5395 0. 16495 43 

Static 0.4707 0. 23690 41 

Total 0.5060 0.20497 84 

Time spent 
using the app in 
seconds 

AR 412.48 195.03 41 

Static 359.05 113.83 39 

Total 386.43 161.91 80 

Table 5 Means, standard deviations and sample sizes for the different variables for the AR and static 
versions of the Food Talks application 

Table 4 summarizes the averages (means) and standard deviations (SD) of the different UX 
variables evaluated by the participants for AR and static versions of the application, as well as 
the performance measures of the participants who interacted with both systems. 

 
Figure 42 Estimated marginal means of knowledge after using an application. Error bars 95% CI. 
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When comparing the two versions of the application (AR vs static) there is a main effect with 
regard to the knowledge test after using the application (F (1, 78) = 4.8, p < .05, eta2 = .06) with 
AR users learning more from the application than static users (when controlling for knowledge 
score before using the application and their awareness of ecological issues) (c.f. Figure 42) 
These covariates are evaluated with the following values; environmental awareness = 3.51 and 
knowledge before using the application = 0.2595. 

 

Figure 43 Mean time spent using the application in both conditions. Error bars 95% CI. 

The time spent using the application can provide some interesting insights as participants were 
not given any time constraint. Figure 43 shows that those using the AR application spent longer 
looking at products (M = 412 seconds, SD = 195) compared to those using the static version 
(M = 359 seconds, SD = 114; F = 4.33, p < 0.05, η2P = 0.054). 

Figure 44 and Figure 45Error! Reference source not found. illustrate that there were no 
effects of the application version (AR vs static) with regards to usability (SUS) all Fs < 1 and 
aesthetics (VisAWI) all Fs < 1. However, both versions were evaluated positively with regard to 
their usability with a combined mean SUS score of 86.4 (SD = 10.8), representing an evaluation 
ranging within the best 4% according to norming data [48]. In addition, with regard to visual 
aesthetics, both versions of the application scored highly with combined mean VisAWI value of 
5.9 (SD = 1.0), where a value of 4.5 is considered a positive benchmark [41]. 

 

Figure 44 Mean scores for VisAWI in both conditions. Error bars 95% CI. 
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Figure 45 Mean scores for SUS in both conditions. Error bars 95% CI. 

For the statistical analysis of measures of affective states (valence and arousal), we controlled 
for the baseline measure of the two variables. Results indicate that there were no differences in 
affective reaction between the two versions of the app (both Fs < 1).  

Another correlation we found was that the more aesthetically pleasing the app was evaluated, 
the more positively its usability was assessed (r(84) = .65, p < .001) which supports the debated 
notion of “what is beautiful is usable” [54].  

Participants ranked the usefulness of being able to personalise their food label with a mean of 
5.9 (SD = 2.9) on a scale of 1 to 10.  

Comments from Participants 
All of the participants’ comments are detailed in appendices D and E in French and English. To 
summarise them, certain themes were extracted and counted. These refer to both the AR and 
static versions of the application.  

When asked what they liked in the application, comments were enthusiastic citing the words 
“easy” or “ease” 25 times, and the themes in Table 6 were prominent.  

Themes from positive comments Times mentioned 

“Easy to use” 18 

Scanning speed 14 

Having provenance information  13 

Having environmental information 13 

Design 12 

Having an information overview 10 

Personalisation 9 

Table 6 Themes from participants' positive comments 
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When asked what could be improved in the application, the themes in Table 7 were prominent.  

Themes from comments for improvement Times 
mentioned 

Wanting more information 24 

Improved scanning stability 14 

Design and explanation of environmental data 12 

Handwriting font legibility 10 

Table 7 Themes from participants' comments for improvements 

For scanning stability, participants commented about experiencing problems with scanning and 
maintaining recognition of the food product. Only 3 out of the 14 participants who mentioned this 
were using the static version, meaning the majority of the problems were with AR version. 
Indeed 4 of these participants, who used the AR version, described that it would be better if the 
information was given on a static page as opposed to floating around the object.  

There were several requests for additional information to be shown by the application. Of the 
suggestions, the major themes were including comparison to other products, additive 
information, list of ingredients, and more personalisation options. Others were unspecified or 
included ideas for recipe information, shopping lists and seasonal information. 

Results summary 

- 84 Participants were tested (69% female) 

- 50% of participants used the AR application, 50% of participants used the static 
application 

- Participants using the AR version learned more about food products by using 
the application than those using the static version  

- Participants spent longer using the AR application than those using the static 
version 

- Both versions were evaluated highly positively with regard to their usability with 
a SUS score over 86, representing an excellent evaluation ranging within the 
best 4% according to norming data 

- Both versions of the application scored highly for visual aesthetics with mean 
VisAWI values of over 5.9, where a value of 4.5 is considered a positive 
benchmark  

- Participants valued the speed of scanning (for both versions of the app), the 
design, the overview of information, the environmental information, provenance, 
personalisation and Nutri-Score 

- Participants thought the environmental data design and reliability of scanning in 
AR could be improved.  

- Participants also asked for additional information to be shown (ingredients, 
additives, more personalisation options) 
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Discussion 

The value of Augmented Reality 
Learning 

A primary objective of this project was to show that people read and remember content in AR. In 
Phase 1 we were able to do this in the supermarket environment based on our qualitative 
results. In Phase 2, using learnings from Phase1, we were able to do this again under more 
controlled conditions. In addition, we showed that participants using our AR smartphone 
application learned more than those using an equivalent static version of the application.  

For this result, we controlled for two covariates. The first was knowledge before using the 
application. We did this because, for unknown reasons, the group using the static version of the 
app had a significantly higher knowledge of products before looking at the application. This 
control allowed us to assess the change in knowledge. We also controlled for environmental 
awareness as we believed that existing knowledge and interest of participants could impact their 
scores.  

We propose the following hypotheses to support the result that participants using the AR 
application learnt more about food products. The first comes from our hypothesis at the 
beginning of the project, i.e. that having the information directly next to the food product in 
space creates a stronger link between the two, thus aiding people’s recollection. Unfortunately, 
our results can only show the impact of this difference and cannot prove this justification. This 
could therefore be a subject of future research.   

Another hypothesis is based on our finding that participants spent longer using the AR 
application. Indeed, this finding is in line with existing research also shows that reading takes 
longer in AR compared other digital interfaces [1]. The reasons for spending longer in AR could 
be based on having increased curiosity and engagement with the interface that has more 
intriguing properties than the static version.  

Aesthetics, usability and affective state 

According to the SUS and VisAWI questionnaires, we found that there was no significant 
difference between showing the information in AR versus on a static page with regards to 
usability and aesthetics. This shows that despite the potential of technical complexity, our 
design for AR was considered to have the same usability and aesthetics as the static version.  

In addition, an initial observation from the State of the Art was that AR projects often rely on a 
“wow” factor related to the technology’s novelty and context in marketing and gaming. The fact 
that we found no difference between the AR and static versions of the application regarding 
affective state could indicate that our design allowed participants to not be disturbed by the 
novelty of the technology.  

“The camera easily recognizes the product (no need for an ultra-specific angle)” – Participant 
comment 

Further, in the qualitative feedback given by participants, the speed of scanning, ease of use 
and design were dominant themes.  

However, some comments from those who used the AR version of the app also noted several 
frustrations. Firstly, they experienced problems with scanning and recognition of the food 
products when there was more than one product in the frame. Secondly, some commented that 
floating modules were difficult to interact with, with some participants even suggesting to 
stabilize them once the product had been recognised.  

“… the only thing is that may be improved, after having captured the product, the clouds could 
freeze for a moment so you do not need to constantly have the product under the phone to be 
able to click other clouds after having read one” – Participant comment 
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Technological Feasibility 

The results show that we found an effective way to show information in AR that scores as highly 
as a static page for aesthetics and usability. This shows the potential of the technology in this 
context. However, some of the qualitative issues reported with the reliability of AR scanning 
highlight the fact that using AR on a large scale with many supermarket products might not be 
feasible. 

Firstly, as problems were already experienced with a small and controlled sample of products, it 
is uncertain whether AR technology in its current state would be able to distinctly recognise and 
track a large number of different products with reliability and stability. This is particularly true 
when packaging is changed so regularly. Secondly, as the food product needs to be constantly 
tracked in AR (as opposed to just being recognised once in the static version), this would 
require a lot of processing power from a computer or mobile device.  

However, both the static and AR versions used the AR algorithm to scan the product. That is to 
say that even with the static version, it was not necessary to find and scan a barcode. As the 
qualitative feedback relating to this was very positive, citing its ease, speed and simplicity, using 
the AR algorithm just for this purpose could be alternative and less complex future direction.  

Other points regarding AR  

As many of the results were similar for the AR and static versions of the app, the two study 
conditions could have been made more different. For example, the static version of the 
application could have required barcode scanning instead of AR scanning, in order to 
differentiate it more. However, what our study did show in the way it was designed, was that the 
fundamental essence of AR, which is about overlaying digital graphics onto a camera image, did 
add significant value. This supports the initial project hypothesis that AR can create a more 
credible link between a food product and its data.  

In addition, we did not directly compare the smartphone and Kiosk AR solutions. This was 
because the two-phase process meant that the Kiosk and the smartphone app disclosed 
different information and were therefore not directly comparable. However, it could be 
interesting to integrate nutritional, environmental and provenance information into the Kiosk as 
well as a touch screen functionality to explore its potential and compare it with the results from 
the smartphone application.  

Finally, despite the high aesthetics and usability scores for the smartphone application, it could 
be argued that had we designed the AR interactions differently, we would have had different 
results comparing the AR and static versions. But, although our results cannot be completely 
definitive, our design method was a structured development based on a series of iterations, and 
the results give an indication and guidelines for future research. 

Information Design 

Another initial objective of the project was to find a way to digitally present nutritional and 
environmental information together. Our positive results for usability and aesthetics, as well as 
participants mentioning, unprompted, in their qualitative feedback that they liked the overview 
layout of the information, shows that we found valuable way to do this. These aesthetics and 
interactions were developed from regular testing and feedback over the duration of the project, 
and careful attention to not overcrowd the screen with information. In addition, the final design 
used principles from the literature, such as using a non-photorealistic style [15] [25] [57], sound 
[56] and a “billboard” for text legibility [18], which all appear to have contributed to the positive 
reaction of participants. Participant comments also showed that the light-hearted style was 
considered appealing and suitable for the context. The resulting design principles therefore 
could be applied to other similar projects in the future. 

“[I liked…]… the fact that information is easy to understand and brought in a fun way.” – 
Participant comment 
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When asked to rank the usefulness of being able to personalise their food label on a scale of 1 
to 10, the mean score was just above average at 5.9. However, a standard deviation of 2.9, as 
well as 9 participants praising this feature in the qualitative feedback, shows that the option of 
personalisation is very valuable to those who want to use it, but not so interesting for those who 
don’t. All in all, it is useful to include it as it is not did not appear that it was a negative distraction 
for those who didn’t use it. In future development it could be possible to add an option to 
remove the “My Label” module if it was not desired.   

There were several suggestions from participants to add in more details, such as ingredients 
lists, additives, and more personalisation options. This could certainly be a next step, as long as 
due attention was paid on how to best integrate this without overcrowding. In particular, adding 
in the seasonality of a product, not just as a personalisation option, would also be an option for 
a next step.  

In line with other research [10,19], the qualitative feedback revealed that participants were 
pleased to have the environmental information. This shows that there is a desire from the public 
to be able to access this kind of information about their food. Nonetheless, the participants still 
had problems in interpreting the environmental information. Despite adding a link to explain 
environmental units of measure, this was still not enough to reassure participants. It could be 
argued that as the public is still not used to seeing this kind of information that they therefore 
become frightened and don’t want to look at it. However, as there were limited precedents to 
how to best show this information [35], and the design was based on several assumptions, there 
is still room for improvement. In addition, had we been aware of the Beelong [74] environmental 
indicator graphic at the time of design, we would have included it, particularly having noted the 
success of the Nutri-Score for the nutrition module which uses a similar approach. Refining the 
design of the environmental information would be a logical and interesting next step for this 
project. 

Approach, Study Design and Participants 

Our two-phase process allowed us to develop two solutions specialized to two different 
scenarios of use. The first was for a supermarket environment where a wide range of customers 
need to be engaged. The second was for customers who are already convinced and use the 
system in their own home. In contrast, other existing digital food labelling systems, such as 
Yuka or OpenFoodFacts do not provide specific interactions or devices according to the context. 

Referring back to the systematic review conducted by Dey et al. [11] we can assess how our 
study as a whole fits into the global state of AR usability research. Several aspects of our 
experimental design positively reflected the recommendations described. Most notably, we 
conducted a between-subjects study based on a large sample size of 84. This is compared with 
the majority of other studies which are within-subjects and have a mean value of 18 participants 
[11]. In addition, the majority of our participants were female (69%), unlike most other studies 
which are based on a majority of males. 

The main limitations of the study correspond to the scenario of use, as AR is particularly prone 
to non-sustained adoption. Therefore, the next step would be to develop the app with a larger 
number of products and allow people to experiment with it in their real environment over several 
months. 
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Conclusion 

Impact  
The results from the Food Talks project contribute several learnings. The two-phase process 
allowed us to create a design that was adapted to the environment and type of users.  Firstly, 
we were able to show that AR can be a credible medium that can be used in the food sector to 
communicate relevant data. Indeed, it can be used in the food sector beyond short term 
advertising campaigns based on the spectacular effect of the technology. Our participants read 
and remembered the content they saw using AR and were not distracted by the technical 
complexity. 

Secondly, our results confirm that there is a public interest to have more information about food 
products than what currently exists. In particular, we showed that the new additions of 
environmental, provenance and a degree of personalisation have real value. 

Finally, we developed an effective way to present these different parameters of information 
together using AR. In addition, we introduced a way to summarise environmental impact in a 
graphical format, as no existing methods have proven successful. These design guidelines are 
defined in the design toolkit on the following page.  

Valorisation 
The valorisation for the project has already begun and has several directions.  

Talks and conferences 

In May 2019, the project process (without disclosing the results) was presented at Pint of 
Science, Lausanne, a series of science vulgarisation events. The aim was to give a casual talk 
to promote the project and the work at the EPFL+ECAL Lab to the local community.  

A poster has already been accepted for the 11th International Conference on Culinary Arts and 
Sciences in Cardiff in June 2019. This will show a summary of the results to the food industry. I 
will also look to submit longer papers to other conferences to have the results academically 
published. This will include a submission to ISMAR, the International Symposium on Mixed and 
Augmented Reality in October 2019.  

 
Figure 46 Presenting the project at Pint of Science, Lausanne 
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Demonstrator  

In July and August 2019, I will make a demonstrator to showcase the project in the EPFL+ECAL 
Lab exhibition space. This will include some small scenography, the Kiosk and the smartphone 
application as well as a take-away flyer to describe the project.  

Future Direction 
Given the evident value of showing environmental data and information about the provenance 
of food products, there are several directions that this work could be taken in the future. These 
are described here. 

The most feasible next step would be to make simple usability changes to the existing 
smartphone application. This would involve design changes recommended by participant 
feedback such as changing text which had legibility issues, and adding in extra dietary 
requirement options. The beelong indicator [74] could also be added to the Environment 
module. A slightly more in-depth exploration of how to represent environmental data could also 
be carried out, looking at how to explain figures and units to users. In addition, a longitudinal 
study could be carried out to investigate the effects of long-term use on participant feedback. 

Another direction could be to develop the Kiosk proposal more. This would firstly involve 
updating the software and then transferring information from the smartphone application (i.e. 
nutritional, environmental and provenance) to the Kiosk set up. It could also be interesting to 
compare an AR version of the Kiosk with a static version. Given the results seen from the 
smartphone AR application a static version could also be more practical and direct in the 
supermarket setting.   

Finally, an option which would take significant future work, but would certainly be topical and 
interesting, could be to link a solution like ours with blockchain food data. Companies such as 
the American Supermarket giant Walmart are already beginning to track the provenance of their 
food products using the blockchain [8]. The extra detail regarding provenance, ingredients and 
quality of single, specific food products could match consumer demands as described in the 
literature and our own results. This is an area where we could apply our learnings on visual and 
interaction principles learned from the Food Talks project as well as integrate existing research 
the EPFL+ECAL Lab has made on the subject [22]. 

AR Information Design Toolkit 
The following principles were defined for digitally representing food label information in 
augmented reality. These qualities could be replicated for future projects.  

Information Structure 

- Using a modular structure allows information to be traded in and out, and can 
therefore work with large database without the need for redesign. It also provides 
an overview of several information parameters and gives equal hierarchy to all 
information modules. 

- Placing modules in the same location means that people know where to find the 
information they are looking for. 

- Using minimal numbers as well as colours, symbols and icons like the Nutri-Score 
or maps, makes information easily digestible.  

- Adding a second level of detail can accommodate more complex information.  

Visual and interaction elements 

- Using a collage, or non-photorealistic style allows fun and coherent integration of 
augmented digital content with the real-world scene.  
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- The addition of graphic links between the digital interface and augmented content 
further strengthens the coherence of the system.  

- Using sound effects where appropriate also contributes to more coherent AR 
content.  

- An adaptive interface colour scheme that matches food product packaging colours 
strengthens the link between the digital content and the target object.  

- Putting a “billboard” background behind text aid legibility in a range of 
environments.  

- Limiting animations reduces distractions from the information. 
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