COMPU TATIONAL _E]PC LOGY
APPLICATIONS-DRIVEN




REARING - AIDS

DRILLIRG + TRAMHING




ORTHODONTICS

SCARMRIWG
SURFACE RECOMSTRUCTION

FEATURE DETECTION
MOTION PLANMIMG

3D PRINTIMG

DATA
ACCUISITION

GEOMETTUC

EnDimag

1

Man -
TFACTURING




r—

lRUETURAL
BioLoGy

g

r - MODELS

r CONNECTIVITY
x SIZE

g SHAPE aw FIT
v METAMORPHOSIS




I MODEL%

(o) Van per Waacs
(b) Sowvent Accessiie
() Morecuar Suerace

() Vorowo! , DeLavnay

(e) Alvin Suaee
(£) Sun Suerace





































(a)

(b)
(c)
(d)

_ONNECTIVITY

Homorory EaquivaLence :
LB = |K|

Berm Numeer ALcoriTiM.
Pockers.

Persigrence




Ly

E’ﬂ-rgll"'lt—l-:la_ilgiﬁl"'l )]
L S x | S— — b |
- -r'1~ct‘:I = D-4¢

Furen: Evenry PREFIX 15 A COMPLEX

B conp MG R By s

i =4 §i I gl

Firration (K = {8, 6,...,5:1)

]




ALGORITHM For BeTTi NuMeers

]hrl:l.'?’_'rlh Demm {;1{3‘) .
Pe = by ® = 0y
fker -0 l-ui da

k = dim & '
i °F h.ﬁm\?}a o k-naﬂ in ’1.'{;
Haen F’LHP
eCe f:rk_i“-
end:l
l.n.::li:h--

[

return {-r’u. r:"«m f’:.)

TIME = l:][:_ﬂ‘ﬂ{ﬁ'ﬁ‘}.




Pockers  (Cavimies)

RECOGRITION BY COMPLEMEATARITY

{Eodr. . | L.@_:’ .--m:‘-uw-!?.r-}

LIGAND

thepa . | Cntsay
TN FEI-M‘E‘.J\IM .‘{5

A Pc;c'l.—_ajl- B O c.:nmc‘w.r:!- Tt-cbiu-n outside
LA that becomes o veid belaw disappears.
























T Size

) PIE Formora
) Voo FormuLa

(c) Area Dervarive




A,
'h-"'_“-n. "'5'-1
| ?fi{: F i _F
Ay,

—|T-|H yreo, L_J-LA;' - Z {-i}d;"ti orea [ 16
ek




Ay

Aﬁ

e, Ui fﬁ'-:_




DEPTH + 2 TORMULA (AnD VOIDS)

—mH. ureo. U;AL - E ares §°

gle K

+ Z {.'ﬂdhf' Py ' OTE Ms.

AT

T
X4 < D-& \




Area Derwarive .
THE DERIMATIVE oF THE Adsa oF T
% Dag: R R
DeFmed B DA = {a,{) s

Oyt
{ﬂ’-"‘**] = ? (E:jﬂ:; ¥ Z{?’?ih Qitke }:

c.-'_!.' l!‘

s (s g‘h Mj]u

Qe ~ EEJL iz?gl iyl










¥ Suape & FiT

) Vecton Seace
(v) Boor & Skin

(¢) SymmeTry







\=/

ot

k-
{El_j {acﬂ!?ﬂj -
g+ Ae 7}
- s xl
- (A:Jacgi?
|

Os
g‘].:u g 4Mu A




N

fr::f_? - A Ty -tlnﬂﬂ'ﬂ « (s}
ol IR § Sa . fpd-xll = (0
¢




VECTUR S?ACE OF C'lﬁf. =S

[ =2




©


















@



















v HETAMOR'PHOSIS

@ Mixep VoLume
Cfb} Dynatic [MesHing

() lovorocy  OprimezaTion




GeoreTrIC CoNSTRUCTION
d+d ded
) - |

/ \
hbuulw:;' qu[: 13 ﬁi—-ﬁ
g = R duficad by T = ficl®

Moy Sreps,
1, 1;,1’1 - “.d' rtrrl!.mht‘n L'j, \
T T L
2. d-:furﬁﬁ.hm ﬁ-.mr.ua'n H;HHJ —‘/T
voliume amd UILAL iy ..
. 611




MorsE [HEORY |NTERPRETATION

o) = xl?

| L
] | {
w B Mo Tusilion
VT 4 M-k
tly = &
M
shepes ave § (4).

"t°l"'e“‘3.“:| :‘_'hmrﬂli. at erilica® -Fn:ﬂh.




g
loroLocy OPTiMIZATION

GRID (physics)

B ZivZan
A

| |

INJECTION ™MOLD

MEMS

3D ERTRUSION BRIDGE DIE
DESIGA




ADAPTATION
TO SHAPE st

uﬂma I:&lrmﬂ-im{

TO CURVATURE

mesh :’-ena‘-]!} T eak CLrTMAt St

%.Q. mointoined ':‘nrnuﬂn
pt:-'nlc inserkions  owd, taﬂ&ﬂ eaabroclonsy

TO TOPOLOGY

XX




TomLaay
(HANDLES & TOnmeLs)

CONKECT -

—
Q93

E20rg
{]-

403 NN0IS I




ToPLGY

(Components & Voios )

CREATE
—
HOJJOW

ikt

<)
ADdLSIA




CURVATURE







I DE NSIT













