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The P3 and related ERP's have a long history of use to identify
stimulus events in subjects as part of oddball-style experiments. In
this work we describe the ongoing development of oddball style
experiments which attempt to capture what a subject finds of interest
or curious, when presented with a set of visual stimuli i.e. images.
This joint work between Dublin City University (DCU) and the
European Space Agency's Advanced Concepts Team (ESA ACT) is
motivated by the challenges of autonomous space exploration where
the time lag for sending data back to earth for analysis and then
communicating an action or decision back to the spacecraft means
that decision-making is slow. Also, when extraterrestrial sensors
capture data, the determination of what data to send back to earth is
driven by an expertly devised rule set, that is scientists need to
determine apriori what will be of interest. This cannot adapt to novel
or unexpected data that a scientist may find curious. Our work is
attempting to determine if it is possible to capture what a scientist
(subject) finds of interest (curious) in a stream of image data through
EEG measurement.

One of the our challenges is to determine the difference between an
expert and a lay subject response to stimulus. To investigate the
theorized difference, we use a set of lifelog images as our dataset.
Lifelog images are first person images taken by a small wearable
camera which continuously records images whilst it is worn. We
have devised two key experiments for use with this data and two
classes of subjects. Our subjects are a person who has worn the



personal camera, from which our collection of lifelog images is taken
and who becomes our expert, and the remaining subjects are people
who have no association with the captured images. Our first
experiment is a traditional oddball experiment where the oddballs are
people having coffee, and can be thought of as a directed information
seeking task. The second experiment is to present a stream of lifelog
images to the subjects and record which images cause a stimulus
response. Once the data from these experiments has been captured
our task is to compare the responses between the expert and lay
subject groups, to determine if there are any commonalities between
these groups or any distinct differences. If the latter outcome is the
case the objective is then to investigate methods for capturing
properties of images which cause an expert to be interested in a
presented image. Further novelty is added to our work by the fact we
are using entry-level off-the-shelf EEG devices, consisting of 4 nodes
with a sampling rate of 255Hz.
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