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An Effective Physics Based Deformation Technique Using Augmented Reality
Environments
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The use of physics based deformation methods is continuously increasing in computer
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graphics area such as game and simulation, Many researchers have worked on this
method, However, relatively few researchers have considered the development of the
user interaction to the 3D objects, This research proposes a physics—based deformation
technique using AR (Augmented Reality) environments to enhance user immersion and
the effectiveness of the deformation,

In the AR circumstances, the physics based deformation should be accomplished in real—
time, In the proposed method, we combine RBF (Radial Basis Function) [1] and LSM
(Lattice Shape Matching) [2, 3] and apply it to polygonal models for real—time user
interaction, The dynamics of the LSM is also calculated to trace the movement of each

lattice, Finally these algorithms are implemented in AR environments,
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Fig. 1. The overall procedure of the proposed method
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Fig. 2. The initialization of the physics engine with initial velocity
and moving vector using marker tracking

(Voo g (P)= ook 2o (c.f. Fig. 2).

||X X
P=x,—X,, 6y
A7A, t = AT EFoled A ARtE
Yulste 2714 == ?‘Mlii B} Aok g}, dALEE
ARSATE Ol 7 o] gHA AR,
3.2 3l 2FoIMel AxHY

wAHE EﬂolEl% H7b shed)

RBF = 37Hdo Yoz
8 (AR g2 (1o s

Holc}



Aeh. 3 2 Tl Q] RBF & th33} o] AHoet 4
A,
d(x) = > w; b(|c; - x]) + p(x), )
ol 7] ol A " = basis function & ¢ = 2449 S

AEAE et S,

p(x)+=

coefficients 2 A A thgh4]o|t},

Fig. 3. The example of RBF based deformation system in AR. (a):
the original model, (b): initial control points, (c) deformation
visualization with control points, (d): deformation visualization
without control points.
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Fig. 4. The example of physics-based system in AR. (a): initial
position, (b): Activation of physics engine, (c) collision and
deformation, (d): deformation after collision
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