What's special about
the coins”

Tea talk
Huh®




curve representation

I:I1CR— R? '
I'(t) = (x(t), y(¢)) 7
t 4
ti/‘/ZiS:vdt
e \elocity
7 =T"(t) » Curve reconstruction

L'(t) =I(t,) + /t v(t) dt



Natural parameterization

* Arc-length coordinate

['(s) = (z(s),y(s))
ds = \/dx? + dy?

ti/‘/ZiS:U dt

* Velocity has unit speed <« Angle-profile representation

7=T"(s) = vt [(s))
v=|v] =1

Length is trivial.
Orientation matters.

Orientation of the tangent vector.



Convex curves

* Monotonic angle-protile 0r
{0(s5)} fe

* Angle coordinate

- /S =r
[(6) = (2(6), 5(6)) oA

| e Radius-profile representation
* \elocity P P

7=T"(0) = vi {r(0)}

v=ds/dl =1(0) « Curve reconstruction

length = radius of curvature. 0 .~
Orientation is trivially given. F(Q) — F(@O) + / T(Q)t(é’) db
0

t(0) = cos(0)z + sin(0)y o



SO vvhat about the Coms’7

How about this manhole?

INTAKE




Curves of constant width

Reuleaux polygons

3D version



Barpier's theorem

Curves of constant width [)

have circumference Dt 1 :
D

27
/ r(0)d0 = Dr
0



Droof

dD/df, = /7T r' (0 4+ 6,) sin(0)df = 0 D <> O

(0 +0,)sin(0)|g — /O7T r(60 + 6,) cos(0)dd = 0

0 — (z(m) —2(0)) =0

ZL’(?T) = x(()) Interesting!



Droof

r(m) —x(0) = /O7T r(0 + 60,) cos(8)dd =0

/OW r'(0+6,)cos(0)dd =0  p <> O

(0 + 6,) cos(0)|§ — /O7T r(60 + 6,)sin(0)dd = 0

r(@)+r@+m) =D Huh!




Droof

Huh theorem? :)

r(@)+r@+m) =D

Barbier’'s theorem

27
/ r(0)df = D
0

(O




