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Motivation

= Modern games focus on visual effects and natural interaction
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Motivation

= Virtual 3D games are not accessible for blind people

§ B

Worldwide
285 Mio.

Blind or partially
sighted people.

1.2 Mio.

in Germany.
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U Related Work @; sa%

Blind Guitar Hero , Yuan & Folmer Audiopolis, Sanchez et al. AudioBattleship, Sanchez et al.
ACM SIGACCESS 2008 UAHCI 2011 CHI 2003
Limitations

= No interaction between blind and sighted players
iIn a 3D environment

= No realistic 3D sound

= Support up to 2 feedback devices for nonvisual senses
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Motivation

¥ Real-time interaction

¥ Shared virtual 3-dimensional environment
¥ Equality of opportunity

¥ Additional feedback options (haptic & audio)

¥ Kinect as an input device

An inclusion game for visually impaired people
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W Concept

= 5in- and output devices, 2 player, 1 chase
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W Setup 1 - The Blind Player

= Haptic Device (6 DOF)
= 5.1 Sound System

= \Wind Simulation
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= Wind Simulation
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= High definition stereo
display

= Depth camera (kinect)
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W System Overview Bl

) depth data . _ position .
Kinect }—»[ Collision Detection ]41:——’{ Haptic ]
orce

e T

skeleton tunnel mesh collision position

. pose detection . events

User Tracking | Game Logic | Sound
speed
scene - - -
- wind Slmulatlon]
Used Libraries
[J) OpenNI & Nite v
[J CUDA [ Stereo Renderer ]
(] Chai3D
(] irrKlang
(] Ogre3D
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Y System Overview
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Y System Overview
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Y System Overview

e Kinect :_ ______ S
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Y System Overview
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W Component Highlights: Kinect

= User-Tracking (skeleton)

= Tunnel Mesh (point cloud)

0.2
..

<N

X4l

@ @ @ @ @
Simple point cloud Extracted silhouette  Simplified silhouette  Interpolation over time Mesh smoothing and bump
and mesh generation mapping
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W Component Highlight: Force Feedback

’/ / " Filtering of the point cloud
Haptic Handle to a small set of points
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W Component Highlight: Force Feedback

0/ // = Filtering of the point cloud

./' Haptic Handle to a small set of points
R . Adf?llptl\;elz mzeC:t po.mts
until a defined densit
oy y
./'

Point cloud LN

e
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W Component Highlight: Force Feedback ¥

’f /./ " Filtering of the point cloud
./' Haptic Handle to a small set of points

= Adaptively insert points
until a defined density

= Intersection test of every
Point cloud point with the haptic
handle mesh

\
N
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W Component Highlight: Force Feedback ¥

j // = Filtering of the point cloud
./v Haptic Handle to a small set of points
= Adaptively insert points
until a defined density

= Intersection test of every
Point cloud point with the sphere

= Calculate penetration
volume/depth with

o\
.\ spherical cap along the
\

normal

force = Vayg * Ngyg
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System Evaluation

= Pre-Study
= 3 visually impaired participants

= |teratively improved system

= User-Study
= 30 (sighted) participants
= Age: 18 — 34

= 70 % male, 30 % female
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U Results ﬁ“;%

STRATEGY FREQUENCIES 50 % are aware of the
distance to the walls.

© s06% @ 36.4%

Orientation

along the 30 % are aware of the
walls; 30% tunnel structure.

© 63.0% @ 37.0%

Combination Constantly
of the above colliding

strategies; with 20 % are aware of the
23% different

sides of the  diStance to the opponent.

tunnel; 10%
@ 54.5 % o 31.8 %
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W Conclusion

= |tis possible to include blind player in a 3D multiplayer game
= Mostly environment sound and haptics helped for navigation

= Balancing / Fairness with asymmetric interfaces is not easy

Future work:
= Validate results with real blind people
= Make 3D sound more realistic

= |s there a difference in the navigation
In virtual 3D-environments between
sighted an blind players?
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W Sources of Images

Battlefield 4
http://8bitchimp.com/wp-content/uploads/2014/04/Screen-Shot-2013-03-26-at-10.33.26-PM.png

Cartoon

http://grundbildung.org/files/pc-cartoon.png

Wii

http://staticl.gamespot.com/uploads/original/mig/7/4/7/3/917473-zanzibar_004.jpgGroup people
http://upload.wikimedia.org/wikipedia/commons/b/b8/Group_people_icon.jpg

GTAV
http://www.gamesaktuell.de/screenshots/original/2012/11/GTA 5 Screenshots 07 _121112105933.jpg

Piktogram
http://mwww.berlindall.com/sites/default/files/logos_piktogramm_blinder_mit_stock_arge_reisen_und_mobilitae
t test.jpg

Kinect
http://mww.kurzweilai.net/images/kinect.jpg

Tracking Modes (Seated and Default)
https://i-msdn.sec.s-msft.com/dynimg/IC584441.png

All website: last visited at 23.03.2015
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W Sources

= Bel Yuan and Eelke Folmer. Blind hero: Enabling quitar hero for

the visually impaired.In Proceedings of the 10th international
ACM SIGACCESS conference on Computers and Accessibility,
pages 169-176, Halifax, Nova Scotia, Canada, October 2008.
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http://dl.acm.org/authorize?029000
http://dl.acm.org/authorize?029000

