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What is this lecture about?

• This lecture is about a real research study 
undertaken as part of a joint Science Museum and 
Imperial College project for  discovering more about 
the affect in our work with computers. 

• The  research of new hardware for sensing 
physiological changes in the human body 

• The research of  software that could conclude the 
emotional state of the user analysing HCI events and 
physiological parameters.

Affective Computing

• In the last decade an increasing number of researchers 
have underlined the key role that emotions play in 
human-computer interaction. However, a major limitation 
of today’s computer technology is that machines do not 
have the means to observe, interpret and deduce human 
emotional states.

• At the same time the development of computer 
technology is at a level where the personal computer is 
powerful enough both to measure the user’s emotional 
valence response and to continue with its usual functions. 
As a consequence of this, a new area of research has 
arisen, called ‘affective computing’ [Picard, 1997]. 

HCI main psychological problem

•The psychological problem of the people which 
participate in human-computer interaction is that 
people normally think of computers as annoying and 
stupid and as a result of that, they accept themselves 
as dummies’ [Picard, 2000]. 
•To overcome this problem in communication 
between computers and their users, it is necessary to 
develop a model of emotion. Furthermore, this model 
must be subject to proper mathematical description, 
thus allowing for a software component code relating 
to emotional interaction to be built in existing 
computer software. 
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Emotional Models

• There is no universal emotional model because the 
task of describing emotional states of humans is not a 
trivial one. Many psychologists in the past hundred 
years have tried to distinguish sets of emotions and 
their hierarchy. The classifications that have emerged 
have been directly related to the objectives of the 
particular researcher

AffectiveWare

•The term ‘AffectiveWare’ is used to denote tools 
which can sense physiological parameters and 
convert them into electrical signals readable by 
computer. 
•In this lecture the emphasis will be on measuring 
and analysing electro dermal response. This is also 
known as ‘skin conductance’.
•Other methods for observing the human body 
parameters are blood volume pulse, blood pressure, 
electrocardiography, electroencephalography, 
electromyography, respiration and so on.

AffectiveWare Data Flow Diagram
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AffectiveRings AffectiveMouse

AffectiveReadings taken with AffectiveRings

AffectiveReadings taken with AffectiveMouse

What observations were taken?

• The movement of subject’s face muscles was video-
recorded at a high quality to allow easy recognition of an 
emotion.

• The usage of the mouse was also videoed. This was to 
indicate how AffectiveMouse was being used.

• The image shown on the monitor was recorded to 
provide the context of the subjects emotion.

• The physiological data was recorded  and  plotted in 
order to allow correlation with the other three 
components.
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What kind of experiment?

• The subject should be in an environment as near as  
possible to his/her ordinary home or office environment. 
Here subjects were provided with a desk with a 
computer and a comfortable chair.

• The subject should also perform an everyday task, in 
this instance, internet shopping.

The experimental set-up
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Installation at the Science Museum WineCellar – an e-commerce application

WineCellar Check-out Frequency analysis of category with AffectiveSensor

AffectiveMouse AffectiveRings

Category Count (%) Count (%)

Borderline 10 31.3% 0  0.0%

Out of range 6 1 8.8%         2  6.1%

Within the range 16 50.0%        31 93.9%
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Distribution of AffectiveReadings Categories

Category Subjects (% )

Borderline 10 13.5%
Not Applicable 9 12.2%

Out of range 8 10.8%
Within the range 47 63.5%

Borderline

Not Applicable

Out of range
Within the range

range

Pies show  counts

13.51%

12.16%

10.81%63.51%

Conclusions

• This preliminary analysis shows that interpretable results 
can be obtained for the majority of people (63.5%), 
indicating the potential for widespread use of the 
AffectiveWare platform. 

• AffectiveRings consistently produced readable results for 
most subjects (94%), unlike the AffectiveMouse which 
produced them for only 50% of cases.

• The AffectiveMouse it has arguably other benefits which 
may outweigh its disadvantage. In particular it collects 
the measurements in a non-intrusive way.

• It is not necessary to know the absolute values of the 
skin conductance measurement, rather the relative 
change of the readings in response to onscreen events.


