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Abstract

People choose their favorite supermarket based on
many factors including how the place is designed and
organized. Customers generally perceive their shopping
experience in an aggregated way, which leaves little
room for supermarkets managers to understand what
triggers negative feelings. Moreover, adapting the
supermarket design to clients' needs is crucial to retain
current customers. Accommodating facilities make
shoppers feel pleased. In this paper we show the design
and initial deployment of a pervasive system that
registers location-stamped stress levels of supermarket
customers during their shopping. The system aims to
discover stress hot spots in a supermarket, which will
help managers locate and solve design and store
management deficiencies.
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Introduction
Supermarkets are probably the most visited shopping
places. They are intended to procure clients with their
essential and complimentary grocery items. These
forms of retailing stores have dominated the market
show for the last few decades. Their increasing
numbers are pushing toward more competition where
smart marketing strategies should be invented and
applied in order to attract and retain customers [1].
Among these strategies, the design and atmosphere of
the shop are known to be major players [2]. In a
supermarket, a pleasant shopping experience is directly
related to the effort put in making the place visually
appealing, lighted and easy to explore. Thus, the trend
toward emotion guided design as well as the consumer
behavior research become understandable.
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label customers' experience and emotions in a mall
environment. The aim is to exploit consumer behavior
towards the stores in shopping malls, which is the first
step in building an online rating system. NFC tags fixed
at the entrance of the stores detect the location of
customers.
A similar work is the emotional shopper study [5] where
authors track customers' emotions using their faces.
The environment of this study was also a supermarket.
Face recognition was used instead of the EDA signal to
capture shoppers' emotions. In this context, EDA signal
is considered more privacy friendly than the face
picture. In the study, a "hot spot" was defined where a
positive emotion was detected. A similar concept is
applied in this work but the main aim is to detect
negative feelings.

Figure 1: Affectiva Q-Sensor.

Although people are able to form and maintain a global
perception of a visited store, their mental map of the
place is generally inaccurate and incomplete. This is
especially the case of large spaces divided into aisles
like supermarkets [3].
In this work, our aim is to localize deficiencies in store
design. In order to achieve this goal, Customers' stress
levels are measured via Electrodermal activity (EDA)
sensors and are location-stamped using a mobile phone
application that periodically takes photos of the
shelves. We use a heat map to show the general stress
distribution over the place and to visually detect hot
spots.

Related Work
In a parallel project [4], we use EDA sensors coupled to
a mobile phone application in order to measure and

In the "inside out" experiment [6], a user was asked to
wear the EDA sensor and a camera continuously during
the day. This aims to "combine physiological data with
visual contextual information" and offer the user the
ability to reflect on its internal physiological state.
Similarly, through the combined usage of EDA and
photos, users in the current experiment have the ability
to remember and recall stressful moments during their
shopping, which will be of great usefulness in
uncovering hidden design or organization problems.

System Design
We use EDA sensors to assess customers' stress level.
EDA is a physiological measure directly related to the
sympathetic nervous system arousal. It uses the skin
moisture level to measure its resistance which varies
according to the individual mental state. For our
experiments, we use Affectiva Q-sensor, a wearable

1044

Session: PeTRE: Workshop on Pervasive Technologies
in Retail Environment

non-intrusive EDA wrist band (fig.1). Contrary to other
non-intrusive devices that measure biological signals
like EEG kits, the EDA sensor has the advantage of
having a socially accepted shape. It can be easily worn
in public places like supermarkets.
In order for the EDA signal to be location-stamped, a
mobile phone is attached to the shopping trolley and
equipped with a mobile application that periodically
takes shots of the shelves (every 10 seconds, see
fig.2).
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Signals are filtered to eliminate noise and motion
artifacts. Then they are normalized to adapt for
individual diversity.
Stress Map
The heat map (fig.3) shows aggregated stress levels of
one customer around seven points in the supermarket.
This particular graph shows three interesting data
points with high stress level. These are the canned
goods aisle, the waiting queue before the cashier and
the moment where the customer empties his trolley
and pays his bill.

Initial Deployment
We deploy our first experiments in Danube, a
supermarket and hypermarket chain in Saudi Arabia.
It's one of the largest operating chains in the country
and has branches in all main cities including Jeddah and
Riyadh. A quick poll together with an internet search
show that Danube is perceived as a clean, elegant,
well-organized but overpriced/expensive shopping
place.

A heat map based on signals gathered from a large
number of participants has the potential for better
understanding of expectations as variables that
moderate the relationship between store characteristics
and store emotions. Hotspots in the map show where
most of the customers feel hesitant, confused,
detached or frustrated.

To ensure signal stability, volunteers start by wearing
the sensor for a warm up and relaxation period that
precedes the shopping. They are then asked to start
their normal shopping. Once the system has been set
up, no special procedures are needed; the system is by
this mean transparent to the shopping experience.

Figure 2: Different shelves
appearing in the photos taken by
the mobile application.

Information Preprocessing
Durations spent in each aisle are manually extracted
from time-stamped photos taken by the mobile
application, and EDA signal is labeled accordingly.
Figure 3: Heat map showing aggregated stress levels of one
customer.
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Before entering the store, all participants filled in a
mood questionnaire. In the present experiment, the
mood people were in before they entered the store did
not readily affect how they perceived the store, nor
how they responded emotionally to the store.

Conclusion and Future Work
In this paper, we introduced a pervasive system that
uses wearable EDA sensors to measure customers'
emotional levels in a supermarket environment. The
system is intended to detect zones in the supermarket
that induce stressful emotions and guide the store
owners and managers to find where the design,
management or organization should be changed in
order to minimize clients' annoyance and stress levels.
The initial deployment shows the feasibility of the
proposed system. However, more experiments are
needed to extract meaningful conclusions concerning
the supermarket design.

References
[1] Sirohi, Niren, McLaughlin, Edward W., and Wittink,
Dick R. A model of consumer perceptions and store
loyalty intentions for a supermarket retailer. Journal
of retailing, 74, 2 (1998), 223-245.

UbiComp’13, September 8–12, 2013, Zurich, Switzerland

purchasing behavior. Journal of Retailing, 70, 3
(1994), 283–294.
[3] Sommer, R. and Aitkens, S. Mental mapping of two
supermarkets. Journal of Consumer Research
(1982), 211-215.
[4] Alajmi, Nouf, Kanjo, Eiman, El Mawass, Nour, and
Chamberlain , Alan. Shopmobia: An Emotion-based
Shop Rating System. To appear in 5th International
Workshop on Affective Interaction in Natural
Environments (AFFINE), ACII 2013 (Geneva 2013).
[5] Wood, Orlando and Lanchin, Wendy. The emotional
shopper: why understanding how your consumers
are feeling can improve business effects. 2011.
[6] Hernandez, J., McDuff, D., Fletcher, R., and Picard,
R. W. Inside-Out: Reflecting on your Inner State. In
Work-in-progress in Pervasive Computing (San
Diego, CA 2013).
[7] Klemmer, R.S., Thomsen, M., Phelps-Goodman, E.,
Lee, R., and Landay, J.A. Where do web sites come
from? Capturing and interacting with design history.
In Proc. CHI 2002 (2002), ACM Press, 1-8.

[2] Donovan, Robert J., Rossiter, John R., Marcoolyn,
Gilian, and Andrew, Nesdale. Store atmosphere and

1046

