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Previous method

* Heart : electric signal and elastic signal

* |t uses the electric signal from system 1 (the real one we want to
simulate) to drive the electric signal in system 2 (virtual system).

IN this method

* |t uses the elastic signal from system 1 to drive the electric
sighal in system 2. To achieve similar deformation patterns in
both two systems, I.e., reconstruction.



Electric signal

* Following equations describe the excitation (u) and recovery (v) of
electric signals.
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— =V%u—ku(u—a)(u—1) — uv, (1)
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— =e(u,v) - (—v — ku(u — b — 1)), (2)
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Elastic signal

* Ta Is the elastic signal generated by electric signal

0T,
{._ = €(u)(kru — T,). (4)

(

() 10 foru < 0.05, (5)
er(u) = .
! 1 foru > 0.05.
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The spring model R LW W

* hexahedral cells (cube) > o7\

* barycenter xb — oo </.o

orientations can be set individually to point into any direction,
connecting two faces

* Intersection points q]



Sparse Sensors and Controllers

b System 1: Mechanics System 2: Electrics
* Sensors In system 1 will record the input / R / TR
of elastic signals form system 1 SN e | [N
* When there is any deformation, the oA, = dER m n
signal will be transmitted to system 2 as |, alllsn])  [eal]) [a]) lak])
- . > 4
the electric signals. Coupng
* The sensors and controllers are sparsely > <eegoooepoeeere!
distributed; thus, It can only represent / / /

an average measurement. e T e e




The model used in this paper

C Fibers
* The model perform a max \\ -
deformation (Volume change) & 4w 5
INn the direction parallel to \
fiber direction. % o
-0.33 I . 0.33 -0.007 — . 0.001

* A min deformation In
perpendicular to fiber
direction.



Coupling of two systems

* Eg. 12 describes the duy

| = F(uy, Vui,vy), 12

evolution for system 1 ar e Ve (12)
* Eq. 13 describes the I, 1 )

evolution for system 2 o = P, Vi, va) + k(X1 2), (13)

and Is disturbed by K

* Eg. 14 15 describe the _ k() ifX; € S,
coupling between two S [ P 14)
systems that will disturb
the system 2’s evolution.
. o (1) = ks (1) s (x. 1 [ 15
* Parameters in it need k) = == | 2 sGi—0 =) wxn]. (15
XES,‘M x’:'('ljk

normalization



