ICAD�981AB — Web : Active audio browser for visually impairedand blind usersPatrick Roth1, Lori Petrucci1, Andr� Assimacopoulos2, Thierry Pun1(1) Department of Computer Science, University of Geneva24, rue du G�n�ral DufourCH — 1211 Geneva 4, Switzerland(2) UCBA — Swiss Central Union of and for BlindsSch�tzengasse 4CH — 9000 St.-Gallen, SwitzerlandAbstractThe Internet now permits easy access to textual and pictorial material from an exponentially growing numberof sources. The widespread use of graphical user interfaces, however, increasingly bars visually handicappedpeople from using such material. In this context, our project aims at providing sight handicapped people withalternative access modalities to pictorial documents. More precisely, our goal is to develop an augmentedInternet browser to facilitate blind users access to the World Wide Web. The main distinguishingcharacteristics of this browser are : (1) generation of a virtual sound space into which the screen informationis mapped; (2) transcription into sounds not only of text, but also of images; (3) active user interaction, bothfor the macro-analysis and micro-analysis of screen objects of interest; (4) use of a touch-sensitive screen tofacilitate user interaction. Several prototypes have been implemented, and are being evaluated by blind users.KEYWORDS: WWW, blind user access, sound space, image analysis.INTRODUCTIONContextInternet access, coupled with graphical user interfaces (GUI) and browsers, has become common in education,business, and at home. However, due to the widespread use of GUIs, the so-called enabling technologies forsighted have become disabling technologies for the visually-impaired. Blind users are less and less able tobenefit from the enormous wealth of archived digital multimedia that is offered over Internet.The development of electronic aids for visually-impaired persons has been ongoing for several decades,such as for reading, facilitating mobility, and for educational and occupational activities; see e.g. [2] for areview. More recently, a pressing need to offer blind users access to Internet-based digital information has beenidentified (e.g. [10] [11]). The major difficulty in designing Internet browsers for blind people stems from theessentially bidimensional layout and nature of the textual and pictorial information that has to be presented. Thisis to be contrasted with the essentially �one-dimensional� nature of existing output devices such as Braille linesor text-to-speech converters. Another difficulty in presenting digital information to blind people users arisesfrom the presence of embedded images; they often bear essential information, and should be suitably presentedto users.State of the art Current browsers for blind users typically transform the bidimensional content of the WWW documents intospoken text, for example by analyzing the incoming HTML source code (e.g. [7] [8]). These browsers often havedifficulties in presenting the global layout of documents, and usually remove all pictorial information. In thiscontext, we present here the design principles of an augmented WWW browser for blind users that addressesthese issues.The original aspect of our project consists in the creation of an immersive environment (3D sound space)into which the HTML document is mapped. In this environment, each object (text, link, image) is represented byan earcon (e.g. [6] [13]) whose simulated 3D location depends on the location of the displayed element in theWeb browser window. The blind user can therefore explore the spatial organisation of the document in order toobtain a mental image of what is displayed. Moreover, all images that are included in the document are alsotranslated into sound. This translation should help blind users to discover the global characteristics of thedisplayed image during the exploration phases. These design principles have led to a working prototypecurrently being evaluated by visually handicapped people, using HTML documents of varying complexities (seeFigure 1).

ICAD’982