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Introduction to the Eroblem

e Computerised muscle modelling

o  What is known (all of that are rough estimates):
m initial position and shape of the triangular muscle mesh
m muscle-bone relations, such as surface areas, where the

muscle is attached to a hone

m bone movements

o The problem: estimating the muscle location and shape during

the bone movement
o =>Inverse kinematics
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Our contributions to the muscle modellin

e  Our methods build upon triangular meshes so far

e Previous work:
o Via-points[1], Wrapping obstacles[2], Mass-spring
system[3]
e  Our contributions:
o PBD (position-based dynamics) surface modeling
approach [4]
m  with various collision detection algorithms [4][5]
o Also working concurrently on ARAP (As-Rigid-As-Possible) ..
surface modelling
o possible combination of ARAP & PBD?

e Why just triangular meshes though?
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Radial basis functions

e The muscle may be represented differently
o implicit surface approximation

e Radial basis functions - RBFs

weighted sum of individual RBFs

weights can be calculated

produces smooth approximation

if well selected (Gaussian), then infinitely differentiable

O

o O O
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Gaussian RBF

a - shape parameter (global)

N

A, - weight of the individual RBF o —l[x—;] 2

¢ - centre of the individual RBF f(x)= E At 2
=1

e find suitable
o number of RBFs (depends on desired precision)
o  shape parameter (see e.g. [6])
o centre points (goal of this work)
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Finding the new centre locations

e Define the cost function (difference between the original ;
and new curvature over the whole interval) G = /Rd e = ®fnel 124

e (btain the gradients with respect to all .

o Put everything together Vi = [ﬁx‘l g G2 I

8a* N )
vCi = = ., (xf""fann);gi(x) (x) - &) (2allx - &l13 - 2 - d)dx
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Mean curvature Ereservation

. . . d
e Curvature in hyperspace (3D in this case) ¢ (H) = 1 Z 1.
e Defined as the mean eigenvalue of the Hessian d 4= '
I A A i |
E dx10x2  dx10x3
a*f *f *’f
dx,d 2 dx,0
H(f(x)) = xazzfxl ng xngx3
dx3dx, dx30x> E
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Conclusion & Future work

e The theoretical model of finding the centre points is as follows:

8a?

VCii = — [ (e = Zg:(x) - &) (2allx - &1} - 2 - d)dx

e The future work is to implement the theoretical model into the muscle modelling framework
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Thank you for your attention



