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Abstract
Visual impaired people can, depending on the impairment
grade, detect changes on a game board by haptic or au-
dio clues. This scanning process of the game area requires
both time and cognitive load to remember the setup. This
decreases the intended relaxation through games. As an al-
ternative we propose to use a matrix of vibration motors on
the human belly for haptic rendering for designing games
for visual impaired people. As an example we will demon-
strate a simple pong game played without visual clues.
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Introduction
Most games rely on visual clues and are therefore hard to
play by Visual impaired people. There exist ideas to en-
hance normal tabletop games with haptic clues as well as
use audio hints. While this works well for card games, this
enhancement for board games result in longer haptic scan-
ning processes for the clues and therefore reduce the fun,
as well as results in an increased cognitive load, because
the scan has to be processed to an mental image of the
board. Chess, which already requires an mental image for
planning is played by some people just with an mental im-
age and without a physical board at all. For more simpler,
easy access games we propose to use a matrix of vibration
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Figure 1: Playing Pong on a haptic belt. 128 vibration motors
display both pad and ball position through vibration. The pad is
controlled with a linear slider (below).

motors on the human belly for rendering a game. Live ad-
justments make it possible to even play computer games on
it, limited to the low tactile skin resolution compared to the
human eye. Basic examples are classic games like pong,
snake or simplified Tron or Pacman games. As a test, we
adapted a Pong game for a vibration belt with 8*16 vibration
motors, with the pads on the 8 pixel side. The game can be
either played against a perfect computer player or, using a
second belt, also against another human counterpart. Ideas
of the community for additional game designs on this plat-
form can be collected while playing the game and getting a
feel of it’s possibilities.

Related Work
In 2007 Archambault et al. described the challenges of de-
signing accessible games for visual impaired ([2]). With the

visual main feedback method for games computer can for
enlarging content depending on the grade of visual impair-
ment, also audio feedback can be used to support game-
play. Tactile support (e.g. overlays) can be used for the
gameplay, as well as other haptic devices. Since audio
feedback is common available, multiple research has be
done in this area: From simple instruments - Finger dance
let people play melodies with a computer as instrument [4]
to full audio adventure games like AudiOdyssey [3]. Haptic
feedback mostly consists of few haptic or force feedback
points on the human body: Morelli et al. used both audio
and haptic feedback for a tennis game for the Wii [5]. In
blind Hero [8] as a guitar hero version a special glove with
haptic feedback is used as feedback system, additional to
the audio feedback of the game. Rock vibe also used vibra-
tion feedback, here attached to the arm for a modification
of the Rock Band computer game [1]. Wood et al. [7] finally
used force feedback on fingertips to navigate in a 3D-world.
In all these cases, haptic feedback is only used to give ad-
ditional local input, not rendering the whole game board in
full.

Design and Gameplay
For HaptiPong we are using the HapticToolkit Open-Source-
System as basic setup [6]. While intended for navigation,
we used just the haptic feedback system, controlled by an
Arduino Nano clone with I2C (Fig. 1). With its 16*8 vibration
motors it is already on the border of human skin resolu-
tion on the belly, and PWM allows a control of the vibration
strength better than human perception. As controller a vari-
able resistor is used to control the position the pad for each
player, and the game will restart automatically when one
side loses. On the available 16*8 pixel game area one col-
umn on each side is reserved for the pad. The ball is ren-
dered with two vibration motors horizontally at each time, to
make sure stuck or defect vibration motors don’t break the
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game play. For single player games the computer adversary
will play perfect for simplification (Bouncing the ball on all
three sides besides the one of the player). The reflection
angle will only slightly shift (randomly) when played back by
a player.

Conclusion and Future Work
An existing vibration matrix could be easily reused for dis-
playing the pong game board. For multiplayer games a
second belt and slider can be used. A LED matrix can be
added for demo purposes and inclusive gameplay. Since
we could reuse most code from a standard arduino pong
game, just changing the rendering from a LED matrix to the
vibration motor matrix, we will in future modify other basic
games for this feedback system. E.g. a simplified chasing
came like pong, with adversaries rendered with different
pulsing speeds if catchable or not is one option.

In conclusion games played on low resolution LED matrices
can be easily adapted to be displayed on a vibration motor
matrix and therefore be playable blind.

Acknowledgements
This project was funded by the German Federal Ministry of
Education and Research under the project Personal Pho-
tonics (Grant 13N14065). Special thanks to Moritz Messer-
schmidt for the implementation work.

REFERENCES
1. Troy Allman, Rupinder K Dhillon, Molly AE Landau, and

Sri H Kurniawan. 2009. Rock Vibe: Rock Band®
computer games for people with no or limited vision. In
Proceedings of the 11th international ACM
SIGACCESS conference on Computers and
accessibility. ACM, 51–58.

2. Dominique Archambault, Roland Ossmann, Thomas
Gaudy, and Klaus Miesenberger. 2007. Computer
games and visually impaired people. Upgrade 8, 2
(2007), 43–53.

3. Eitan Glinert and Lonce Wyse. 2007. AudiOdyssey: an
accessible video game for both sighted and
non-sighted gamers. In Proceedings of the 2007
conference on Future Play. ACM, 251–252.

4. Daniel Miller, Aaron Parecki, and Sarah A. Douglas.
2007. Finger Dance: A Sound Game for Blind People.
In Proceedings of the 9th International ACM
SIGACCESS Conference on Computers and
Accessibility (Assets ’07). ACM, New York, NY, USA,
253–254. DOI:
http://dx.doi.org/10.1145/1296843.1296898

5. Tony Morelli, John Foley, Luis Columna, Lauren
Lieberman, and Eelke Folmer. 2010. VI-Tennis: A
Vibrotactile/Audio Exergame for Players Who Are
Visually Impaired. In Proceedings of the Fifth
International Conference on the Foundations of Digital
Games (FDG ’10). ACM, New York, NY, USA, 147–154.
DOI:http://dx.doi.org/10.1145/1822348.1822368

6. Jan Thar, Florian Heller, Sophy Stoenner, and Jan
Borchers. 2017. HapticToolkit: Easily Integrate and
Control Vibration Motor Arrays for Wearables. In
Proceedings of the 2017 ACM International
Symposium on Wearable Computers (ISWC ’17). ACM,
New York, NY, USA, 249–253. DOI:
http://dx.doi.org/10.1145/3123021.3123066

7. John Wood, Mark Magennis, Elena Francisca Cano
Arias, Teresa Gutierrez, Helen Graupp, and Massimo
Bergamasco. 2003. The design and evaluation of a
computer game for the blind in the GRAB haptic audio
virtual environment. Proceedings of Eurohpatics
(2003).

Interactivity & Play CHI PLAY'18 Extended Abstracts, Oct. 28–31, 2018, Melbourne, Australia

135

http://dx.doi.org/10.1145/1296843.1296898
http://dx.doi.org/10.1145/1822348.1822368
http://dx.doi.org/10.1145/3123021.3123066


8. Bei Yuan and Eelke Folmer. 2008. Blind Hero: Enabling
Guitar Hero for the Visually Impaired. In Proceedings of
the 10th International ACM SIGACCESS Conference

on Computers and Accessibility (Assets ’08). ACM,
New York, NY, USA, 169–176. DOI:
http://dx.doi.org/10.1145/1414471.1414503

Interactivity & Play CHI PLAY'18 Extended Abstracts, Oct. 28–31, 2018, Melbourne, Australia

136

http://dx.doi.org/10.1145/1414471.1414503

	Introduction
	Related Work
	Design and Gameplay
	Conclusion and Future Work
	Acknowledgements
	REFERENCES 



