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To validate our prototype and concepts of vibrotactile access to visual structures of web pages, we wanted first pretest our hypothesis: visually impaired people can explore and redraw simple grayscale shapes by using vibration motors.

PRE-TESTS PROTOCOL

We made experiments with 5 blind persons, each experiment consisted of: personal and technical questions, explanations of the test objective, a training task, and finally an evaluation task. The tested images (viewed on the tablet) contain some examples of expected results of web pages layout extraction, so success of distinguishing these shapes by blind users could be an indicator of their ability to distinguish web pages layouts. Figure 2 presents some images of evaluation phases. Image IDP1 contains 3 rectangles with matched sizes and with vertical order, and the image IDP2 contains 3 rectangles with different sizes and many relations of directions, so testing these two images could indicate the ability of distinguishing sizes, and distinguishing relations of directions. Image IDP3 contains different shapes, so it could test the ability to distinguish different shapes in the same image. We created different transitions of gray scale for each shape to analyze the reaction through a continuous decreasing/increasing intensity generated by the micro-motor.

For each image in the evaluation task, we asked users to explore it and to answer for some questions (cf. in table 1, symbol  represents a correct answer and the symbol X an incorrect one).

Table 1. Answers of questions for images IDP1, IDP2, IDP3

User-ID ID0 ID1 ID2 ID3 ID4 IDP 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 Number shapes   X  X X  X  X      sizes of shapes X X X X X X  X X X     
At the end of the test, we asked each user to draw the recognized graphical patterns founded in each touched image (we used another tablet for redrawing). Some users could redraw forms nearly identical to original evaluation images. Figure 3 views the redrawing results of the user who answered successfully to all questions. 

ANALYSIS OF RESULTS

We notice from data in table 1 that the best performance is for the user with ID4, and this may be because this user is the youngest between others, and it could be because she was the only one who has already used touched devices (an iPhone, in her case working with VoiceOver), and this could be an indication that more training users more getting better results. Redrawing comparison with touched images can conclude: 1-ability of distinguishing sizes of shapes, because the degree of scaling between redrawn shapes is nearly equal to the degree of scaling between real shapes. 2-ability of distinguishing relations of directions (vertical order, left to, right to…), because relations of directions between redrawn shapes are nearly identical to relations of directions between real shapes.

CONCLUSION AND PERSPECTIVES

We have presented an embedded device dedicated for visually impaired people to explore simple grayscale shapes using vibrations. First results are promising: after a short training period, tested persons were able recognizing basic patterns. Many enhancements to be achieved such as increasing the number and quality of micro-vibrators, and more controlling frequencies and amplitudes.
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 1 Figure 1: "TactiNET" prototype.
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 2 Figure 2: Images IDP1, IDP2, IDP3 (Evaluation Task).
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 3 Figure 3. Results of redrawing images IDP1, IDP2, IDP3