- 'D-ruuh.’ eleshe moddd d‘ Curve.
shope

- ‘h /qc.‘ﬁb‘c (An+nwv1, bﬂ(‘ofﬂul-ie_ Covuvs

o Aspeich il cach pusible co-thur
hen awnd she Pe anm ewn u‘gla ‘ﬁ\ud'ﬂg[
‘J~"" ‘& F 0‘!“! »-',""‘-\4' @-Q?jj ‘* “Q

Contour
o Flod mini of anergy fuachonad
" (“:__q_l‘.'.'l.' ;" lecal mia :!'!“‘13

: S Y G e

Tabkd ke I-c\..i‘ gurshien
(may ke urer-defaed
| v ached erhadz
by ansHer rr-t-r.r)

v

Fiad State 5+¢-L’ sty

eouililriam shite
"

Modidiny Couctour Slepe

® Define  @nergy finchomal in Hems
"F in+lfnd Cenr'."rﬂ;ﬂ‘h‘ (f.(., t“*hl‘
chape) and  wvtend  conshraichs
(.‘,.,' ipq" flf‘\ul! )

e Fﬂd‘ﬂ‘ €)r'}lﬁ*ln -u‘ C“*UP
Com t¥raints k‘h,u"'ﬂ why a

:.‘-Jk process
¢ Given cothour Cr () o (al2), 9s)),

wh, 0881 s nermeline
defne enaryy bnchendd :&‘3 i

\
E-= j F:#(“" )+ Eigye(W6) + E:..M”)]J’
2

\\-——-Y_a ‘—-——-——-Y-.__—-—
jeterad aptrrnad  conctraiaty

tonmshraials

o GoAL: Hini-ui)c E




. C‘:l'lt"lv;,. desieed rhq‘n. in fRrms

»* Cn-\‘HAm"H
Dagraa o rigidily /rivetelig
Sy~ (RIS 57

¥ §m ootaness ;
D‘,m ‘ Ml‘ia/.“l"l#na
D panalige hiph curvetures

= I T T
Swasfbuere {{ TS / :,, !
® C.-h'm'-s‘ we ’.,“‘

Ei-" = (‘ (O) E“-“‘Om'ﬁ *; 0(') Ehn*nff)

d’P Ch*'.( 'Mﬂ l.ﬁ"'\nC-t._
ot tevms as a funmction -‘ps.‘ﬂ.,l

Tohinak  Eneegy Cconh)

. E;‘{. *I!‘nu'hi,l‘. Har f"ﬂf"d' flae
(%4’ o, NGl

« AR)=O0 D iy Saeetlners

*'ﬂ l*‘ So
= Tangent oir ronﬁ'nuﬁ-’
[ ] K .+ :.

=¢/’r'\ ol

o MENER W fpo velinky

" N dig contiau
P.:k .ﬂ& s:t. ‘ﬁ

" | fpet®
—— ok




Direretizhlon

o Ia ffldbl‘ C rqwrr--&ud " aQ

disercte nct ¢, ordered poidts
called snaxeks, P, ., Py,

with  codtour Aefacd by Fhere points

NS = M-’

e To pravant Lu-uln'-.a-" 4 nnc.ulr,
i d ure?

(- lp-e)® “d
e T = 5 Skl
2 T [[f “tiall 57 d Hhen

“"*"" "f . "h-c”
* Minimua whee all poicts f'.‘”' ?'“‘

Dircreti gahon D)

—_—

E ul’-.l +P\H”

(w.m"!r le'h.lt well |‘F Qﬂ.u’ﬂ

poinls, fince poicts ore wearly evenly
rrnn&)

¢ E;d* - S «(v) E{u‘h‘um‘{‘ + ﬁ“) Ef-n'hm

120




Extcaal  €ntrsy

e Foveer dume o I'-n::c

o Image faibaca; watd Fo dothue ramachl,
Jraw"f‘l‘]\'cn-l P\MJ Cﬁlf,,

s H["ﬂ)
Iv\cl,”' 2 de faes 't*u#u\ antegy
& (=)

RE

(id‘l‘t‘c C constvained o e

on 3D surdace H anmd Smover
“dowa' weder ,n.v-"‘ﬂi..‘& el

E’M(‘B‘: i E(V)

Dehatay  Eimegr
& Ei"'!l“ depands n‘, sn tou*uv' c,
net on its  derivehver wet s,

fanage swall whtn C near “good"
imagar 'na‘/nnr' and  Lange when
for fron a“d 'pc‘l‘nfu

D arechien Yo features € intharest

e What {mage Lekis, @
€5 bri’l.hn; edges, lines, eudpisty

e = ™ E.'.'...t + wyEpe
s

e €

+ Kae * "'E“‘rf
o Eikenly G = TOe,1D aﬂgw.%
i 2 gtrechon o
¢ € W)= - [OTee gl P
(whse ,nlr‘s‘f‘

o Weat et Eln’g ir laye)




O‘“‘( Ek'h!u«l 'R'CE“’ con

e — e

e Sprinys

Tenfon (dhl*n) -ﬁug h‘ﬁam a
snanal, pi, and an twmage po

ql"‘l i k'r"'j(r“v" A 1

= ."lql fr andy (r«wd, rrvu‘v,-§ ealr

> Vo‘c-.v_\us

Lacal N(n'n‘-- fovee by ‘!&'-"y H

Ev*knoz " K\Mm. /r

AN

% Add comic swhe o image
s Peevets swoke From gothag Shek i

[ocd min ov valley

g‘a!‘fl‘-tj 7£r Lﬁc.n.i }lﬁ_»‘ E

i _ SRy g

o Griven jaihd awds, p,, ., P .
w.{,ﬁ's ﬂ,"), ote. and image h‘hd.,
E.'-M'l, "h‘ e “"'\If ‘Qkae‘
b\, 7:, -, f: Fuob mriaimizes Me
evevyy funchond]

& A G-u.gJ,.' ﬂ-hian“fll._
At eada H‘f&*‘o-’ cennidtr & Swl/
nti,Llnfh..J -‘ eedh “'l-l’-l‘, l,
and Fed locoRon whtve entrgy is naim

9 pm\k maves
qan

e S'f.f whas nuwber .‘ 'f.r meved < Fhreshold




o Upddi 3 oF ed § cad iTeraben
o Qorlld vr. Secidd seaxd uplekt
- Upddn N mmexds F and o idesahon
- W suanels in fiwed order

e O(n~) 'ﬁqe whay s ¥ fnuawedy
and T ﬂhﬂ’lbnr

- tangmitd. 4 ooy TR

(evew

e Nad Yo netmilize audi ener
'In’al‘"

€ B fiauiy ° divide
wﬁ Valse in Mi"\hrlnd
of mual ¢:

EM-M H divide ‘, .ir;‘{,t‘.‘

valae ia

. IeZll-=
b’ Sy

O L P mniw
\h!l-l. s~ l\ll‘l\hcl\n‘.

e To allww pitcewite smedh. contours,

dahct covmers

freak 2ads i<, .,
ethmd curveture , K <t F AN
S lft'-l -2 4 P.‘ul
ddreck smaxels YA are fed
Weselma o ]
Sak p;:o fov ot f; whiek
Ouave lecal worime, and
® k> Yaverkeld, ond
© intoniy grediot (vr‘ TR

® In;#.l C“*.hr neadr "" ‘f "Cl.fCh ~fo
defivad f‘lu‘“.q

Coarfe ~Fo- £ ul‘a i€
. fg et ] image













