Sensory substitution and synthetic vision for the blind
Abstract

Over the last decade it has been found that even the adult human brain is considerably more plastic than previously thought, and parts of the brain that are normally considered unimodal, such as the visual cortex, can become responsive to sound and touch, both in blind people and in blindfolded volunteers. Investigating the neural substrate and nature of such crossmodal (as well as multisensory) reorganization has become a very active field of research, yielding insights into large-scale adaptive processes in the human brain. Since the human visual system normally involves a large fraction of the brain, one expects to gain fundamental insights from studies on brain adaptation in blind people.
Moreover, it is nowadays technically feasible to convert video into audio while preserving a significant amount of visual information in the resulting (highly complex) sounds, and using only commodity mass market hardware. This forms the basis of the global Internet-based project known as “The vOICe” (www.seeingwithsound.com), which aims to offer totally blind people a form of low vision, both in terms of functional uses and - hopefully - true sensations of sight after extensive use. Cooperation with Harvard Medical School recently led to a publication on the subject in Nature Neuroscience (June 2007), showing that LOtv, a brain region normally associated with shape processing by vision or touch, gets activated by sounds from The vOICe in trained subjects, while other types of sounds do not activate LOtv.

This presentation will give an overview of the technical development of The vOICe as an affordable and non-invasive sensory substitution system for the blind, along with various complementary developments in crossmodal plasticity research, and including links to philosophy.

Peter Meijer received his M.Sc. in Physics from Delft University of Technology in 1985, for work performed in the Solid State Physics group (nowadays Quantum Transport group) on non-equilibrium superconductivity and sub-micron photolithography. From September 1985 until August 2006 he worked as a research scientist at Philips Research Laboratories in Eindhoven, The Netherlands, initially focusing on black-box modelling techniques for analogue circuit simulation. In May 1996 he received his Ph.D. from Eindhoven University of Technology on the subject of dynamic neural networks for device and subcircuit modeling for circuit simulation. From 1999 until 2003 he was cluster leader of the Future Design Technologies cluster within the research group Digital Design and Test at Philips Research, while working on nanotechnology and the simulation and modeling of RF effects in high-speed digital circuits. In October 2006 he left Philips and joined the newly founded NXP Semiconductors, where he now works in the field of computer vision research. In parallel with his regular work in the electronics industry, he developed an image-to-sound conversion system known as “The vOICe”, aimed at the development of a synthetic vision device (prosthetic vision system) for the totally blind. Cooperation with Harvard Medical School led to a publication on the subject in Nature Neuroscience of June 2007.
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