Rigib Body Simdation rotAERA

The goal of simulation is to update the state variable si¥1 over time.
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If a rigid body cannot deform, its motion consists of two parts: translation and rotation.

rotate by R

@ translate by x
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By definition, the integral x(t) = [ v(t)dt is the
area. Many methods estimate the area as a box.

Implicit Euler (1st-order accurate) sets the height at ¢4,
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By definition, the integral x(t) = [ v(t)dt is the
area. Many methods estimate the area as a box.

Mid-point (2nd-order accurate) sets the height at t05],
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By definition, the integral x(t) = [ v(t)dt is the
area. Many methods estimate the area as a box.
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Explicit Euler (1st-order accurate) sets the height at ¢[°],
¢l

fl : v(t)dt = At v(t[°)
tlo

t
f ) vt ~ acv(et)
t a

Implicit Eulle]r (1st-order accurate) sets the height at t[1],
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Mid-point (2nd-order accurate) sets the height at ¢19-5],
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For translational motion, the state variable
contains the position X and the velocity v.
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[1] = y[0] =1g(0] —_— ici
In some literature, such a approach is b i Explicit
called semi-implicit. x[1 = x[0] 4 Aty(1] — Implicit
It has a funnier name: the leapfrog {V["'S] = v[=05] 4 AtM~1£1°] |—— Mid-point
method. x[1] = x[0] 4 Apyl05] — Mid-point
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x0T} x[1) — x[0] 4 Apylr] x!(1] The mass M and the time step
At are user-specified variables.
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Rotitin Represeted, by Euler Angle WS BB 155,

* The Euler Angles representation is also popular, oftenin design and
control.

* It is intuitive. It uses three axial rotations to represent one general rotatior
Each axial rotation uses an angle
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The alignment of two or more axes results in
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Complex Quaternion
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* Convertible to the matrix:

s?4+x?2—y2—22 2(xy — s2)
2(xy + s2) s?2—x?2+y2—22
2(xz — sy) 2(yz + sx)
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Rotutin Reprastations in Uiy

Quaternion (internal)
(transform.rotation) Matrix4x4.Rotate

By assigning e
to transfor .
(interface)
(transform.eulerAngle

Rotuyn Meti 2&5425h

T; = (R xf; Lor = Z my(rfrnl —nr))

Local Space (reference) T= Zti I = RIR"
The rotational equivalent of The rotational equivalent of

force is called torque T. mass is called inertia I.
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