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In past work [1] we described a novel system for aiding blind and visually impaired
persons in wayfinding — the process of finding one’s way to a destination. This system
consists of a mobile phone held by the user that detects and reads specially designed
printed signs (Fig. 1) using its built-in camera. Experiments have demonstrated the
ability of blind and visually impaired persons using the system to locate these signs
(which are read aloud using synthetic speech) at distances of up to several meters [2].
We have augmented our system with new functionality that provides directional
guidance to a desired destination, rather than simply reading aloud every sign that is
visible. Each sign identifies a unique location in the building, and thus the system is
able to use these signs as a form of “indoor GPS” to determine the user’s current

P ™ location. Whenever a sign is detected the system refers to
|Q fl & a building map (previously loaded into memory) and
g provides audio directions (e.g. “turn left”) to guide the

user to any desired destination from his/her current
location (see Fig. 1). The ID of a sign, which identifies its
spatial location, is encoded by the colors it contains (the
four colors in the sign can be combined to form 24
different  spatial  arrangements). The  particular
arrangement of colors in a sign is deciphered by the
mobile phone during detection. Special provisions have
been added with respect to the original algorithm of [1] to
improve detection robustness via shape analysis. If a
larger set of ID's is needed, then a bar code can be added
to the sign, as in [1].

Finally, we conducted experiments showing that
visually impaired subjects are able to use the system to
find locations on one floor of an office building.

Fig. 1. System concept. Bottom: system detects wayfinding sign and provides appropriate directional
guidance. Top: Building floor plan shows placement of multiple signs, each identifying a unique location.

Acknowledgments
The authors were funded by National Institute of Health grant R21 EY017003-01A1.

References

[1] J. Coughlan, R. Manduchi and H. Shen. “Cell Phone-based Wayfinding for the Visually Impaired.” 1*
Intl. Workshop on Mobile Vision. Graz, Austria. May 2006.

[2] R. Manduchi, J. Coughlan and V. Ivanchenko. “Search Strategies of Visually Impaired Persons using a
Camera Phone Wayfinding System.” 11" Intl. Conf. on Computers Helping People with Special Needs
(ICCHP '08). Linz, Austria. July 2008.



