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Today, a multitude of different warning and information sounds are used in 
Driver Vehicle Interfaces (DVIs) to support visual information, reduce reaction 
time and improve attention direction. These must be optimized with regards to 
behavioral response, general quality impression, and annoyance to be effective.
EarconSampler is a simple tool for designing and modifying auditory driver-
vehicle interfaces. It allows for creating melodic patterns of wav-snippets and 
easy adjustment of parameters such as tempo and pitch. It also contains an 
analysis section where sound quality parameters, urgency and emotional 
response to the sound is calculated / predicted, so that the user directly can see 
how a certain parameter affects perception and emotional response. 

Emotions are useful in both the process of designing DVI sounds and when
evaluating DVIs since they are central for our perceptual and behavioural
response to sound. Emotion psychology has a rich flora of instruments to 
measure emotion. Measurement of emotion may also may be used as a proxy 
measure of behavior.

EarconSampler - A tool which can be used also by non-
sound designers in the development process of interface 
sounds. The design / modification is guided by the 
predicted and graphically presented emotional response 
(valence and activation). The tool is also useful for instant 
modifications during e.g. focus group meetings.

SoundMoulder - A tool which 
provides extended earcon modi-
fication possibilities compared to 
EarconSampler – Temporal enve-
lope, frequency filtering, melody 
modification possibilities are all 
easily accessible through the GUI. 
As with EarconSampler, the tool is 
designed also for the non-expert.
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Using the two orthogonal  bipolar 
dimensions, activation and valence 
(pleasantness-unpleasantness), any 
emotional reaction can be described 
and mapped to  the so-called affect 
circumplex [1] shown to the left. 
Activation (y-axis) and valence (x-
axis) can be measured using either 
self report methods (such as the Self 
Assessment Manikins [2] shown on 
the axes), physiological responses, 
or by using behavioral measures. 

According to our Emotion Reaction 
Model (ERM) framework [3,4], urgent 
warning sounds should be designed 
to result in a more negative and 
more activating response than less 
urgent information sounds which are 
more effective if they result in a more 
positive and less activating 
response.
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