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] O3<‘fl£c7‘ AND MATERIAL FIGRENFUNCTIONS- Conit'cl.

OZQPZCC:.QM e;;e»funcfcbn:‘ usc"l? O‘he of {‘hc_ fWo noermys
“amd meuval networks:..
"he«‘l’to'nEd' at the 60*!‘0%

of £he  previous _paze ( ov sorme othe af/pva/onat‘e
'nov-m) Zhe MAX vovm -l . emphasizes Zhe
one Jcale of the to-bhe-clasccfced Se}hrn{' Zhat
s "max.‘."».qu} similavy %o Zhe same scale of

a sreepf‘c elasse and class Je}he»{') whele 4he
Lz Novm // //3_ Consliders and Sums up. .s;uqrea(
similavitiesr bet ween all scales of the Zo-
-6e-cla.r.n-fced Se}'hehl- andd all scales of a

sp ceific class amd clasr Je}'men\!‘.
fan?les, The cndices ¢ (cla-f-r)/ S} (.re?mené} avd se lscale)
d Z(Ae ’Vll—(%é&? OF L:h.r of AZ:éo?‘rq%; (hAZ_rz[o?yam

c/[%.ew:[ou“) Camn ée con-fu.rlw? WAeh O/C’.rtrc.'éc'hj Zhe wethod
6‘1'/\ & 4 bZhS) wWsim I-Lke ?e‘neyfvz ’ho{'az{ioa,l
3 (BB SRR s
}“’LCL 7€ov G Clé?f.r(:;[eo/ LZ!"/Q-
?'rﬂ’wg En zlée c/a‘falcuc and ”‘J‘c
—> s '7£°" a Scale=-se Iﬂ‘:l‘og)—a‘m oFf
Zelvc fo'b&‘:la.rr;#c’eg( {e?%m'é
Th e_-ff_:f?uye. lle-{fé) shows

an e)(a'mfZe: Scale=5 sim:-

Scale §

> b lav:l"} values -fov 3 SO’hn‘f;
(I,Z, 3) 7e7're.rcn£:~} elassiy,

class ’+} Se?n«mni-: l, 2,3 Three CQS 5;.,.,:1“,‘-53/ i
gis Va?“gcf_ﬂ.zg, sSe 3‘ment:. lue; resulid: .54, ’ 254 ana( Bs#-
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- O3;IECT AND MATERIAL EIGCENFUNCTIONS - Cow 2.

®*Laplaciaxn eigenfunctions In th:s example Ze s:mzzqr:t‘J
and mewral netwerks:...

i
Value 254,. a5 m«ximqé' Since
25
Zhe immev pvoduct Clhg, “lhy D 25 maximal. Thus Zhe
Se@navio shetched cn Zle -ﬁc'guvc ow the Previous /'Dage

keef,f close (%) auvol seale (5) Lode ol lasof Verced Zhe

segm ents (1,2 3), The next eanf-i‘C kee];_f class (%)
6 ( E4 bing and 583,%40«,{' (5) f:xep/ any ol

Vavies Zhe scales (1,2 3),

\‘:Sl:. The_.lf_.‘.yu've (le-fél Shows

am exam.;ple wheve .S‘cale-li

scale=2 and scale=3 sim:-
lave'{} values 'Fov ene seq-
m end 15')'68&'«? ewe of a
L ‘re?ve.feu{'a{ZVe set of Seq-
ments, ave €alculated for
class Lf', Scales |, 2,3 class . The three 're.fuu-i'h}
“&!:}j_r} scales. COS 5:%:1476'£y values are:
';S::., ssz' an ol ":S'j .
This second scenaria is Tather relevant for our

matervial data classification application?
THE DIFFERENT SCALES OF THE To-BE=~CLASSI-
~FIFD SEGMENT HAVE DIFFERENT DECREES
OF SIMILARITY FOR THE SAME SCALES oF

A CLASSITIED SECMENT (ofa.rfecc'f:c class),
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] 0335:7‘ AND MATERIAL FIGENFUNCTIoNS = Cond'L,

‘larlacf_a'n ec P'nf«wct‘cohs To'r 'é‘lns Zasi- Speccqz Scern ard o ; Sne
anel mewral metwovks:, . {5_ : r Z
OL aing 34,,. 541 ) 7_;1145

fLe ’é\rvo Su??e.rz‘eo/ tNorm s fo-v 3'4 hqvg the Ve«/qey
) BRI R P v A Bl R anol I
®

S 1 Tl Al W | G A i ) et =

® Note. The value of ”ysl-fllhqx i flﬂc interva l [0 0.
The valde Jf 0 8 W L 2L Zhel s 2l vl [Fb BT o34

540(4[1 ée g0y me (izedd fo Al sl via L"a/l] é} A
Viol:,h} ‘:7_[ é} Z{/;C 'nu%éci‘ 01£.S'ca1e.r u.rcg/ -For C-/: cc'»-,/-oq—

fm‘zonl,:, e., Zhree tn )¢ case.

® Based on 2he vector movrms &) ano 22), ome can
defl-'ne an @verall olegvce oF Sim: Iariz‘}_éefween
the zfo-ée'clausz:eol .s’e}'mrné ano each clage
22 Zhe database. Fov 2hes overall .S'c"»u’[avf'f} ohe
myst consicler all scales of all Lhe icahth{'.f
-S"foveo/_-/for a elass = Zo cow?«{c 2he value of overall
Simelavidy with this elasr, called S o, cl=l.C.
One obtains Z2hesc Zwa c(o-flnoz‘ww.r of .ch :

) Scai = max { max { gl ) £ )
cl=i.€  S3=l.k,  Sc=l.H
q‘lax {k‘ SCL y BBt ‘S“ }}
se=l..

"Overqll .shntlar:l}_ weth class el = dmaxiwum o..f

all Maximq e,e all semilaviittes weth all kd iea..
Mments and all H scales stoved for elass el .”
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m O 3} FCT AND MATERIAL FIGENTFUNCTIONS = Cond i,

*Laplacian i Cﬁf&uct‘;bh.}' I othev worols, the value of

anodd mewral ‘hti'\vovks

movan 0] 25 basced only on Zhe

lav}e:{- observed szomilarve é} with qll class J‘e}

Mments acvorr all seales,

E’ S¢l " ’b‘ax { 25c~l ( .s:f)zl

2:::! (kds:‘c ! } !

=4

= Overall .n'm:[av;'l}_wfﬂ- class €]l = maxiwmum o-f’

all simclavitces with all k ; Segments, Via Com~

Lzm:nihj__ all H scale ::ntlaru‘Cer' for class el *

In ethey wovels, Zhe value ef morm &) cx baced

OR AN 'avcra}e' of Hsi"mzlav:'é} values with

all Je}men'ﬁr 're?rr.rrn'll:n; =1 .rfec:-f’:c class,

® Once #the decesion is madde Conecermin g Z2he most
orrvorw?qfe odefinition of a Mmovm 7e°v overall
.s"c‘hulavl'l'y. Co'm?u{-a‘écon) one can calculate Scz_
values fo:— C classes for Zhe £o~£e- c(a.r.r..fseo(
Se;-'meh{- Ol lablaiic A o\ive I 5ins lqvu‘} Vecdor

$ (SII -isc)

@ C'ruc{a Z[J’ (.'Mfovf'au‘f' 'for 2l e ?evfown.a»ce o-)e all

su‘:egacu{- data analysés and classcfeation steps

s the 'rela{-:on.rl:ﬂ bedween B and z‘lejwoéab:-
l:z‘} o-f' Lelo‘nzl'h} 20 a certain elass el
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WORBITECT AND MATERIAL ZIGENFUNCT [0NS = Cont L.

*Laplacian €igenfunctions ® Tlle MmMmapPpIing o S "Value:
a'h’:l Meuvngn-:{‘iorks Yaos ‘_’r”—}— F €l

to class-mateh Proba 6:/.’1‘}.
values ¢s exivemel} cha?leu;in?_. Th:s
%arrz—n? Cammotl be c(e.fzned f'ro-n.,a pure 2?
Zheovetical persp eez‘:vei THE MAPPING MuST
BE ESTABLISHED VIA THE USE OF LARGE
"REAL-WoRLD DATASETS "Uldimately, we

Mmu st o(efc'»e a “'hear-orz’iu’al """7’7“‘3”’
LS,,...,S‘:)l—)(;bo,p,,...,;«:i).. i
The froéoétl:t‘c’cs Pet el=O... C) define the
likkelihoool 2hat a Zo-be-classified Segment
ACZOh?J 2o one of Zhe (C+1) classes; clasc O,
as diccussed before, is Zhe class "oArfferent
From all elasses 1...C . One must ensure 2hat

O-‘-‘ch =l, els0..C and Zcf:a Pa=1.

H Cre: Sea

l ® Once a clatabase ©xists
———L-—-(S' SC) d-: :'.AA.‘;A:).O‘O’- . . with a ft'n:zle Numder o-F Mma -
€ [aq,b] : ﬁj%\:ﬁ:g: ‘{ev:aZ:r data, one would
;[6,43 i i ‘2285800 of - - Zdea”j have available an
P2=0.5 ST A (1 e R B INFINITE amount of addcdi-
P3=0.5. ooa B na T
eag onal CIGJJIF;EO/ é'eg'mrn:f.r;
gag
o . e ’:“1 ':L' Seihe "’, CO""?;‘{'Q *‘e $ Vea."ov.r fOV

4 S
Densely sqpmpled (S,,., Sc)' these .S‘ea’hzm.{.r; and estalblich
-4 En . Four classes av
& ‘??:%?0;:‘ l=a,f?¢'>, Tl INFINITELY DENSE SAMPLING
3z0, Classes2 anof 3 ) ? RS P
overlgp in the B domein, O-F CO?‘Ye.f?ouJuz} fuf es an

€acling to reduced madch 2L e known classlabels cll cle {o,...,C}_
Probabilidies where 2bey overlap, The lc.ﬁ{- -?c‘,,uvc_ Shoews an enample.

E o




