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    Figure 1: “TactiNET” prototype. 

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. 

4. 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. 

 

Figure 2: Images IDP1, IDP2, IDP3 (Evaluation Task). 

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. 

 

 

 

 

 

 

  Figure 3. Results of redrawing images IDP1, IDP2, IDP3  

5. 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.  

6. 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.  

7. REFERENCES 
[1] Maurel, F., Dias, G.,  Routoure, J-M., Vautier, M.,  Beust, P.,  Molina, M., 

Sann, C. "Haptic Perception of Document Structure for Visually Impaired 

People on Handled Devices",  Procedia Computer Science, Volume 14, 

Pages 319-329, 2012.  

[2] Kammoun, S., Jouffrais, C., Guerreiro, T., Nicolau, H., Jorge, J., "Guiding 

Blind People with Haptic Feedback". In Pervasive Workshop on Frontiers 

in Accessibility for Pervasive Computing, New Castle, UK, 2012. 

[3] Bliss, J., Katcher M., Rogers C., Shepard R., "Optical-to-Tactile Image 

Conversion for the Blind", Published in: Man-Machine Systems, IEEE 

Transactions, Volume:11, Issue:1, March; pages: 58 – 65, 1970. 

[4] Marquardt, N., Nacenta, M., Young, J., Carpendale, S.,  Greenberg, S., 

Sharlin, E., "The Haptic Tabletop Puck: tactile feedback for interactive 

tabletops." Proceedings of the ACM International Conference on 

Interactive Tabletops and Surfaces. ACM, Pages 85-92, 2009. 

[5] Dakopoulos, D., Bourbakis, N., "Towards a 2D tactile vocabulary for 

navigation of blind and visually impaired.",  Proceedings of the 2009 

IEEE international conference on Systems, Man and Cybernetics, Pages: 

45-51, ISSN: , 1062-922X, 2009. 

[6] Nicolau, H., Guerreiro, J., Guerreiro, T.,  Carriço, L., "UbiBraille:  

       Designing and Evaluating a Vibrotactile Braille-Reading Device", 

Proceedings of the 15th International ACM SIGACCESS Conference on 

Computers and Accessibility, Article No. 23. ACM New York, USA 

2013.  

[7] Rotard, M., Knödler, S., Ertl, T., "A Tactile Web Browser for the Visually 

Disabled". In Proceedings of the sixteenth ACM Conference on Hypertext 

and Hypermedia. ACM, New York, NY, USA, pages 15-22, 2005. 

[8] Tixier, M., Lenay, C., Le-Bihan, G., Gapenne, O., Aubert, D.,  

      "Designing Interactive Content with Blind Users for a Perceptual 

       Supplementation System", TEI 2013,  2013, in Proceedings of the 7th 

International Conference on Tangible, Embedded and Embodied 

Interaction, Pages 229-236, Barcelona, Spain, 2013.  

[9] Kuber, R., Yu, W., McAllister, G., "Towards developing assistive haptic 

feedback for visually impaired Internet users." Proceedings of the SIGCHI 

Conference on Human Factors in Computing Systems. ACM, Pages 

1525-1534,  2007.  

[10] Wall, S., Brewster, S., "Feeling What You Hear: Tactile  Feedback for 

Navigation of Audio Graphs". In Proceedings of the the premier 

international conference for human-computer interaction. Montreal, 

Canada, pp. 1123-1132, 2006. 

 

 

  Micro-

Controller 

Piezoelectric

vibrator 

Peltiers 


	1. INTRODUCTION
	2. RELATED WORKS
	2.1. Vibrotactile Output
	4. PRE-TESTS PROTOCOL
	5. ANALYSIS OF RESULTS
	6. CONCLUSION AND PERSPECTIVES
	7. REFERENCES



