Rotation Minimizing

Frame (RMF)
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- Sudden fiip about t(aka rol) of the normal plane [m, b]
* Flips occur atthe inflection points, where k =o
+ Also described asindeterminate behavior of the second difference

The Problem

with Frenet
Frames

“rotaion-minimizng” motian —- . = 0

The Frenet frammw of a spine eurve. Only normal vectoes
hown,
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+ For acurve tohave arotation minimizing frame....
+ There isno instantaneous rotation about the tangent of thespine
curve

Definition

* Given avectorr(u) is partof RMF=(t,r,t X r)if:
* 1+t =0 (orthogonal)
- /() = $() t(u) (the change in direction is parallel to the tangent
vector)

* Minimal twist

« Stable at inflection points

* Unique up to anangle constant along the curve (¢)
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Soinstead we define our system as:

2 )= s@) x @), ) xr() = s@)

SR

New basisin
Due tovectortriple product: a X (b x ¢) =b(a-c) —cla - b

() gl tlu) :o} S>r@ =t x tW]x rw)

r(w -tlw) =0

normal plane

it =dtet=
0:‘2r»t)’2r’-t+¢t’<r

Or simply, r'(s): = iK(s) b(s) x r(s)
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d:=K(5)D(5) +T(S)E (5)=: @rrenee(s), aka Darboux vectar

dt dm db
= =dxt, = =d xm, = =dxb Frenet Serret
Formula
But what is
rotation ofa
framealong a
curve? %::th, ;—‘Z:mxr, E::wxs RMF

Tobe anRMF - w satisfies w * t:=0
Wrur () = ke blsd= ke (s) r(s)vb (5)

ro 0

Ry

Table I. Algorithm—Double Reflection
Input: Points x; and associated unit tangent vectors t;, i =0, 1,...,n.
An initial frame Uy = (rp, Sg, tp).
Qutput: U; = (ri, s, t),i =0,1,2,...,n, as approximate RMF.
Begin
for i=0ton—1 do
Begin
1) V]i=Xi4 — X /*compute reflection vector of Rj. */
2) V15
3) r; = (2/c1) = (v1 -Ti)*vy; /*compute r,L =Riri. */
4) i — (2/e1) * (v -t w vy /*compute t"“ = Rit;. */
5) i+l — (f‘; /*compute reflection vector of R;. */
6) 23
7) b~ (2fea)# (va-rf)wva;  /ecompute riyy = Rarf. */
8) il X Tigps /*compute vector siy; of Ujy. */
9) (ri1Sien tipn);
End




10/23/2019

Frenet ;‘ ERF

‘sucdan revarsa o Frenat frama through an iflaction point

(righty

* Credit where do:
* Rotation-minimizing frames on space curves —theory,
algorithms, applications by Rida T. Farouki, ucsd

« https://faculty engineering. ucdavis. eduffa [wp-
content/uploads/sites/412013/02/R aional-rotation-minimizing-

frames. pdf

+ Wang etal. “Computation of Rotation Minimizing Frames”
- https://www. researchqate. net/putlication/ 22018361 Corputation

of rotation_minimizing frames



https://faculty.engineering.ucdavis.edu/farouki/wp-content/uploads/sites/41/2013/02/Rational-rotation-minimizing-frames.pdf
https://www.researchgate.net/publication/220183621_Computation_of_rotation_minimizing_frames

