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Abstract:

In the virtual world, changing properties of objects such as their color, size or shape is one of the main means
of communication. Objects are hidden or revealed when needed, or change their color or size to communicate
importance---properties that cannot be changed instantly in the real world. Bringing these richer features to
the real world would enable us to access the virtual world in ways beyond flat displays and 2D windows, and
embed information into the physical objects by making them dynamic. But this can be challenging to achieve.

In this talk, | will present three distinct aspects that are important when bridging the gap between the virtual
and the real world. First, | will present approaches that enable dynamic visual appearance of real-world
objects and bridge the gap between the virtual and physical world: dynamic objects, augmented objects, and
augmented surroundings. | will show examples of those enabling technologies, including transparency-
controlled physical objects that can communicate with users by changing their perceived shape, and a way to
alter the perception of existing physical objects by modifying their surrounding space. Secondly, to experience
what a completely controllable physical world would be like, | will present an approach called Remixed
Reality, which replaces what users see with rendered geometry. This enables showing virtual contents
anytime in any shape or form, and making nearly arbitrary modifications to the environment. Finally, to avoid
overloading users with virtual content, | will present an optimization-based approach for Mixed Reality
systems to automatically control when and where applications are shown, and how much information they
display, based on users' cognitive load, task and environment.
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