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Explanation: What do you propose be accomplished in the future to benefit blind wayfinding? 

A modular wearable system with open interfaces should be developed, where interoperable modules from different independent vendors can be easily combined in a convenient, affordable and user-friendly way. The individual hardware and software modules may entail GPS navigation functionality, sonar or laser feedback on nearby obstacles, reading of RFIDs, barcodes and other tags and link codes (e.g., linking to locally relevant Internet pages as needed at bus stations, railway stations and airports to know of arrivals and departures), camera-based automatic recognition of text, faces and objects in the visual environment, as well as synthetic vision functionality for perceiving raw visual input from a head-mounted camera through an auditory or tactile display.  Any future invasive approaches such as retinal implants or brain implants should be compatible with this general framework. The blind user can start out with just a few modules, and optionally add other modules at a later stage depending on increasing user expertise, individual needs, interests and capabilities, and expense considerations.

This proposal not only involves technical development and investment in the assembly of prototype series, but also the involvement of rehabilitation institutes, blindness organizations and universities for the development and independent evaluation of training programs, monitoring both functional improvements and user satisfaction (quality of life, well-being), and giving feedback to the system and module developers for further refinement of the underlying technologies. The load balancing of (remaining) senses is also a key topic in augmented cognition.


Why do you think the assembly should consider this idea?
Blind people may in the future greatly benefit from talking GPS navigation systems that are gradually becoming commodity items for sighted and blind people alike, from sonar devices that can help with obstacle avoidance, and from infrastructural changes with for instance RF and infrared based tagging wherever it is economically feasible to implement these. However, GPS navigation maps cannot keep up with dynamic changes in the environment nor deal effectively with fine spatial detail, even when assuming that positioning signals can be received everywhere. Also, living in a largely sighted world implies that much environmental information is presented only visually, and no system for the blind can be complete without full access to arbitrary and purely visual information, information that GPS systems, sonar devices, cane and guide dog could never provide. Therefore, dual-mode camera-based systems must additionally be developed that can present the raw visual information through another sense (synthetic vision through sound or touch, with the blind user interpreting the cross-modal input), as well as automatically extract relevant visual information through OCR, face and object recognition while presenting the results in an alternate form that may include synthesized speech or Braille. The vOICe is the first wearable system that implements this dual-mode concept with synthetic vision through an auditory display and with an open interface for third party recognition engines, but the automatic recognition options in particular require much further progress in the development of various types of reliable recognition engines, while the synthetic vision part needs further study from a neuroscience, psychology and education perspective. An optional sonar module for The vOICe is in the prototype stage, and provisions for future GPS extensions are included in The vOICe Learning Edition software.

Much more information about The vOICe synthetic vision project for the totally blind can be found at http://www.seeingwithsound.com. The AugCog International website on augmented cognition is at http://www.augmentedcognition.org (initiated as a DARPA project).
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