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Keeping our Minds on Moving Pictures

Tubingen neuroscientists find neural activity in the brain is harder
to disrupt when we are aware of it

Tlbingen, 22 October 2013

We consciously perceive just a small part of the information processed in
the brain — but which information in the brain remains unconscious and
which reaches our consciousness remains a mystery. However,
neuroscientists Natalia Zaretskaya and Andreas Bartels from the Centre
for Integrative Neuroscience (CIN) at the University of Tubingen have
now come one step closer to answering this question.

Their research, published in Current Biology, used a well-known visual
illusion known as ‘binocular rivalry’ as a technique to make visual images
invisible. Eyes usually both see the same image — binocular rivalry
happens when each eye is shown an entirely different image. Our brains

cannot then decide between the alternatives, and our perception switches

back and forth between the images in a matter of seconds. The two
images are ‘rivals’ for our attention, and every few seconds they take
turns to enter our consciousness.

Using this approach the two scientists used a moving and a static picture
to cause perceptual alternations in their test subjects’ minds.
Simultaneously they applied magnetic pulses to disturb brain processing
in a ‘motion area’ that specifically processes visual motion. The effect
was unexpected: ‘zapping’ activity in the motion area did not have any
effect on how long the moving image was perceived — instead, the
amount of time the static image was perceived grew longer.

So ‘zapping’ the motion area while the mind was unconsciously
processing motion meant that it took longer for it to become conscious of
the moving image. When the moving image was being perceived,
however, zapping had no effect.

This result suggests that there is a substantial difference between

conscious and unconscious motion representation in the brain. Whenever

motion is unconscious, its neural representation can easily be disturbed,
making it difficult for it to gain the upper hand in the rivalry. However,
once it becomes conscious it apparently becomes more resistant to
disturbance, so that introducing noise has no effect. Therefore, one
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correlate of conscious neural codes may be a more stable and noise-resistant representation of the
outside world, which raises the question of how this neural stability is achieved.
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The University of Tiibingen

Innovative. Interdisciplinary. International. Since 1477. These have always been the University of Tlibingen’s guiding principles in
research and teaching. With its long tradition, Tiibingen is one of Germany’s most respected universities. Tubingen’s Neuroscience
Excellence Cluster, Empirical Education Research Graduate School and institutional strategy are backed by the German government’s
Excellence Initiative, making TUbingen one of eleven German universities with the title of excellence. Tubingen is also home to five
Collaborative Research Centers, participates in six Transregional Collaborative Research Centers, and hosts six Graduate Schools.

Our core research areas include: integrative neuroscience, clinical imaging, translational immunology and cancer research, microbiology
and infection research, biochemistry and pharmaceuticals research, the molecular biology of plants, geo-environment research, astro-
and elementary particle physics, quantum physics and nanotechnology, archeology and prehistory, history, religion and culture, language
and cognition, media and education research.

The excellence of our research provides optimal conditions for students and academics from all over the world. Nearly 28,000 students
are currently enrolled at the University of Tubingen. As a comprehensive research University, we offer more than 250 subjects. Our
courses combine teaching and research, promoting a deeper understanding of the material while encouraging students to share their own
knowledge and ideas. This philosophy gives Tiibingen students strength and confidence in their fields and a solid foundation for
interdisciplinary research.

The Werner Reichardt Centre for Integrative Neuroscience (CIN)

The Werner Reichardt Centre for Integrative Neuroscience (CIN) is an interdisciplinary institution at the University of Tubingen funded by
the DFG’s German Excellence Initiative program. Its aim is to deepen our understanding of how the brain generates functions and how
brain diseases impair them, guided by the conviction that any progress in understanding can only be achieved through an integrative
approach spanning multiple levels of organization.



