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A picture from the SCEGRAM database which shows objects in unusual places.
Melissa Vo's research group is investigating how the brain reacts. Credit: Goethe
University Frankfurt am Main

Our environment is composed according to certain rules and
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characteristics that are so obvious that people are scarcely aware of
them. Professor Melissa Le-Hoa Vo, psychologist at Goethe University
Frankfurt, is studying this "scene knowledge" and other topics of visual
cognition in a virtual reality laboratory. In the current issue of the 
Forschung Frankfurt research journal, journalist Jessica Klapp reports
on her virtual trip to Italy and explains why people don't look for the
milk under the bed or for our pillow in the bathtub.

"When we search for a specific object in a scene, we seem to have
developed a precise idea of where to look for and find certain things,"
explains Melissa Vo. What she finds particularly interesting in her
investigation of these naturalistic scenes is how people perceive the
environment. In which circumstances are people especially attentive?
And what will they remember later? To find this out, Professor Võ uses
eye tracking and virtual reality scenarios in her laboratory, alongside
measurement of brain potentials.

"We use eye tracking to measure which parts of a picture the observer
finds interesting or important, how fast her gaze settles on specific
objects in a scene and how long it dwells there," explains Dr. Dejan
Draschkow, a member of Professor Vo's research group.

There is a particularly close relationship between eye movement and
cognitive processes. The video-based systems used by the researchers
register eye movements with the help of a camera. Head-mounted
systems that resemble a pair of spectacles are paired with remote eye
trackers installed in a computer monitor, along with a camera and
infrared LEDs. With the mobile system, the test participants can move
around in the room, search for objects and interact with them.

With the virtual reality headset, the computer simulates a virtual 3-D
world in which the test subject moves about. With simulated settings,
such as an Italian piazza in the centre of which brown boxes are
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unexpectedly floating, the researchers check whether the results
identified on two-dimensional monitors are also valid in a realistic, three-
dimensional environment. They want to understand which rules people
use to compose their environment and interact with the objects in it.

Investigating scene knowledge in children is one of the topics that the
research group is tackling in particular depth. The aim of the project is
the early detection and treatment of possible cognitive disorders such as
dyslexia. Tests are conducted in a mobile laboratory right outside the
nursery school: The researchers show children "ungrammatical" pictures,
for example, a shoe on the cooker instead of a saucepan, and watch their
reactions with the help of an eye-tracking camera. If one of the children
in a large group behaves differently, they are interested to see whether
there is a correlation between language development and attention
behaviour.

Other fields, such as medicine, also benefit from the results. For
example, the researchers measured the eye movements of radiologists
when studying X-rays and analysed which strategies they use to
recognize tumours and how successful these strategies are. The research
results are also important for the security control of hand baggage at
airports. How do staff decide which baggage needs a more thorough
check? Why wasn't a dangerous object found?

And finally, people with dementia could also profit from scene
knowledge research, since Vo and her team have discovered that the
ability to recall pictures in a scene increases if the test subjects have
previously looked for and found individual objects. In a surprising
memory test, they performed far better than participants who were
supposed to memorize objects explicitly. "What this means for us is that
in the case of a visual search, there is more interaction with the scene,
and the participants commit objects better to memory," explains
Professor Vo.
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