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1 cChai3d Plugin Architecture

Layered Architecture CHAI3D
GameObiject Stylus GameObiject hapticObject CHAI3D [3] is a powerful open-source cross-platform C++ simu-

_ Transform transform lation framework for haptic applications. It integrates graphical
Transform transform rendering (OpenGL) and physical simulation engines to develop
Stylus.cs full-fledged virtual reality applications.
Transform HapticDevice HapticObiject.cs Unity3D

General-purpose game developers tend to prefer other alternatives
that offer features such as state machines, animation support, and
Graphical User Interfaces (GUIs) that simplify the development of
games. Unity3D is one of those. It supports C# scripting.

UnityPluginExtensions.cs

cChai3d.cpp S HapticDevicelnWorld Integration

(position/orientaton of the haptic device in the world)

We wrote cChai3d, a C wrapper around a lightweight version of
CHAI3D that includes the force-rendering algorithms only. The C
bindings facilitate its integration with any programming language
and framework. It runs an high-frequency thread that handles all
haptic rendering computations. We provide a generic C# wrapper,
and scripts that helps integrating it with Unity3D.

CHAI3DTansform.cpp CHAI3DToWorld
(reflection + change of scale)

Stylus position/Orientation ~ — CHAI3D Objects/Meshes = |

2 Plugin Usage — Unity3D

& Unity 2017.3.1f1 Personal (64bit]
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* Drag-and-drop provided scripts to objects to enable haptic rendering

e Change haptic properties from the GUI

e Use mesh textures

(_T} To enable generation of lightmaps for this Mesh Renderer,
¥ please enable the 'Lightmap Static' property,

e Independent control of visual and haptic rendering of textures
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* Access low-level haptic properties

b G Tree 1_Textures
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4'"_"", Mesh doesn't have albedo UVs, Consider creating them in your modelling package.
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3 Use Case Examples

* Experiment on Texture Perception [1] Serious game|4, 2] inside the weDRAW Euro-

e Task: Judge the similarity of 2 differ- pean project®

ent haptic surfaces
Serious Game Haptic device used to:

e Rotate the cube

e Explore its surfaces

* Different Textures
* Different values of aptic Device

— Stiffness -

— Dynamic Friction  Find battery cells inside the cube

* Grab rocket parts
* Assemble the rocket

“https://wedraw.eu

— Texture Level

eS8 een

LR B B B B B N B B ]
' EEE R EENE N R ]
LA R R K E E X X B
LR B N B B B N B B ]
LR B B K B B B B N ]
L E R E R ERENRENE R ]
LR B B B B B R B B ]
 E R R N EENE NN ]
LR E B BB E K R N ]
LA R B E B E N B B |
LE B B K N E B B N |
s

LB Y FE B N B N ]
LR B B K B B K B N |
L I N N NN ]
L E R R R EENENE R ]
LA R R B E B R X B ]
L E B N B B B N B B ]
LR B B K B E B B N ]
LR B B R N B N B N ]
LR B B R N B N B N ]
LR B B R N E B B N |
R R RN EENEN N ]
LR B B R N B N B N ]
LA B B N B B N B N

The serious game controlled by an haptic device
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