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a2 OBJECT AND MATERIAL ZIGENFUNCTIONS — Cond'd.

’La,:lecc'a'n ei;e'nfwne{ions The, dEz‘a:[?d di.rcu.r.t"o-n of

andd newral networks:...

de'n:“-fj_{’u»c-liou consdructdion
From oliscrede , finite olata rTelates 2o Zhe ?,a[
of ale-éevm,:wzn} a cowiinuou.rIJ clefined clensity
from €Si,... Sc)=2uple cdata. (See Pp. 16=20, from
Gl4/2022 4o /5 /2022 ) 37 ]aav:*»} access Zo pre-
Computed and sloveo continuous clemsity funcs

£lows ™™ ov é} ée:n; able Zo compute c(ew.u':l; Lune ~
Ztions Eu“'veal dime = ome can e-F-Fecfc'VeZJ_lie_
thewm as WEICHT FUNCTIONS . Tﬁe?urfo.re of
these c/e'n.r[zl} functions is 2he proper ascoci-

ation of Weights Zo the individual elements

of a material Scmu?[elf-rat'»z‘n.} data set, [¢

can and must ?e'herau‘?, be ascumed that such

Qa olq't"a setd dees mo? Cover 'flle %az‘en:a l-class =

asroccated ’r'e}[o‘n (S) én -fea{uve space En &

u'n:-/fov'mj 'nearl} Can.r{an{—-o(ensz-a‘J fashcon .

Im other words , “cordain allowable sample 2ype”
of a s/oecz-/'«?c maderial “h‘h’?lu'l‘ arise seldon,,
Ae['h} _?ua.rl-ou{/..‘cv.r, Far awag in feature
space fvom Zhe vast magoridy of the samples.

T his 'hon-h"ri—fo?m Aistribudion o-,e Samples in

Featuve space cam be captured via a olensity
'fu'hc{.,‘ou_ that descrzbes .cam,/ple c{em:&} vavcation

Co'hzlc'?u«ou.rl} n -feq{'ure Space.,
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= ozgzcr AND MATERIAL FIGCENFUNCTIONS = Cond'd.

'Zorla ccam etahfuu ctions We consider im crveasing /]' Comp lex

amnod meural medworks:. ..

ex:am;: les %o ex?/‘a{h Zhe Value awd

S (81 |
9’. T ‘3’ Use DF_ £AEJ"€ o/ewffzé}—fuuctzc’ahs
? Q'(S) : E -For fée CQlcuZa{fou o-‘f czQ.f.f:'-F:’:
[ 1 1 :
[0} ' : ::' - § += S Ca{ioh f'roéaé[/c zlce_( z[/uaz‘ faée
) T : a’-}' i : ba into account (L) Zhe velative

4
-
%
*
Y

Zotal mumbers of matevial
Sam?!e! ccrosr all classres o f
imtevest and Lic) 2he velitive distvibutions | densidies
of all material samples per class, fov all material
classec. TAC_{_«I?ure (éoﬁ_) Cllustratles a FZr.rZL/ szu,)oée

scenariel Twe 7)4'ecc wise-constant a/e'h.r.lzlg 7[)“1961‘[01—.;

(Zox 16(4%:{(_'01«;:) gvre JZV:»I 'rcf/?c{;n} a'nifovm a[i.:-/r:éué[o..;:

{‘Z . Sele, 11 & (s _;?,_ | Sefa,lb,]

! (o) § otherwise g

9, (S) anol (S) must athJ .fattz.:fy, 2he condidion §: ()20,
We comsider four loca tion e[ Values of ar unclacsifieel

Q15 =

O%LevwéJe

Sawfie, Gl &,/ S” Sl; 53 and Szf, Tﬁe a(ﬂ«:[tzj -["u»c.f[mu

SJIS] an o ?2_ ($) ave dssoctatedd wiidh matevial elasces

’ Ce’hc[ 2’ "re.r?; ec-!«.’y'c[;_ /’h fl,[; .S'['m;:Ze Je'ltéc'b;j 0 e oé-—-

2aims Zhe .,Eozzowza,} clasi-membership probability,
Aiepdee (P, 1P| Sl:iflolo])l, [S,i (1 .0)
S;: ($1(5+5,), $2/(64%.0) , and
SLdfa, i) ]
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By OBJECT AND MATERIAL FIGCENFUNCTIONS — Con' .

° qulacta'n eizgztfuuct'ious Thus ! Blel inbleviadlual £l /Dro i
anod meuralimetwor ki
ba bil:dces are ’/)z = ?E /(9’_,. e :

_?l+§>2 #0 and i=ph 2. Moy e 7>ch£JeZJ,, 7)"’5 Value is
2 S:l(8+8,), $+5,%0
wl FUY

) otherwise

Iz,

? l Tbe /ele 72"—?“”6 shows an
QXQMPZe of f/nfee a/evz.r:zlz,
-f’unc%:ohs% (s), (=123 Where

5 é}:c funcf‘ion-f cnddicate MoV -

e

75 (S)

unz-ﬁovm dehf;:'!‘?, and AQVC_

nomn=zero Poréfive Velues & éée entire S"Jomazrz. /[

{}u'.s‘ .S'Ce’ha'nfo, onge coule,( o[e-ﬁ:ue Q cza;_r-oncméer.rl:tﬁ_?:i—
batility as Prk) = G0 /(8 (RIS 1% +5; (),
=123,

We skoqld’ Must comsicler an
add:dienal aspect, sketehed
in zll.e_{;?we (lefld): The
Tatios of dhe twe densiiy
i > Lunclions §,15) aud %, (5)
¥ * are e;uq( at Zhe Zwo loca-
L Sjelf, =GB W -
Zha yaliels 19 anld |8 ik Aibide 2 higher proba-

?.15)

c
‘fc'onf i ZCQLZeo{ as *', T

Zheless

7
é!/z‘zl}_of éc’/ondit'h} Zo cZaJ_r / q'na/zl're.specz{n/cé}r/ @lr

?:> 53 anod _?:_> ’7"&, TAZJ’ 7[>aczZ Can ée_:"o/ozla‘rea/ é;ié/efc’hi}yj,
z ’
P . 2 k
Pom)= §*l':1—‘-*—’ ectm ) Zp=i Gpe% ) (=12
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-oﬂo‘(zcr AND MATERIAL EIGENFUNCTIONS — Cont' L,

‘Laplactcn. ec _e:alfuuchon: One Can Undersdasnd Zhis ,/e_)f“_-_
anod neural nedworks:...

'hzf«ton o‘f) P(: as a/'proa/uc'/a-ﬁq
2 ‘CQZZ%} chfor S and a 7(’7'34124'011

£:, Z.e., ome cam wrife P as

T Pitw)= Sewr- frew)

Where ome defines {fori=12) @
Sex) = '/M-S_'.j’;, Tim
foowr = Scexd) s Sren

Thus, Zhe ch[;»J Lactor § emsures 2hat the 'vc:z‘.?-é:»-? Vi liles

o-,e ?‘-(*, ?YO}D&«/} ca/o‘z[hre ‘LI}I& QéJo/qzze Value.f/ zzéclq?ﬁ’
Zudes 0_'[’ fl.e c!en.f‘(:ig, func'l_lfon: ?" (S)' & e., Zhe "-Saz/e:[

?YOéqé::/[zlJ” 01/3 Q ’mq%eréqz Zo 4::20‘»(7 Zeo ‘b—;a-ée?;q( class L.
The fi?u're ('fo;)’ Ze-fi) illusdvates a mumevical ex::u.fle/

amd we use s fo/oea— oYMy exé:'mrlery, > CGZCQZaZZZOHS. We

de-ﬁihe aoq"u?per Zlmzé;' a*maxtmal value" M =2 The
Value 015__/_1 must be viewed as a a/q'f‘a’a(e;:emolen‘l"
VaZue f/;e{' Aar :éo Ae ”Zeav’hea(” 'fovo% CZQI::-FJEo/ ’»\.&fe-

vial _ramnfle.r —— and Lhe M-value :Aou?d_o}o{:'m:z:e classs=

ficatian. We wse Zwo c/f'h.rzzl} Functions , and Lheysa-
7.‘5:73(7 Zhe B_Fuq-éio'n. 9, [S)=2%5,(S8) in Zhe enidive S-domars,,
We caleatate probadilidy values for S=x" ond S="%":
sre SR 1@ (= 9 |
Se'¥'t 16.00)=F | @leal=Fl sy =or[1+p)=1/4
(Since 125228224 andd $=F,229,22'%, we obtain Zhe
ratie SCX):SC*k) = (:2 = 3/9:3/4.)

aixyi=9; LX) = Vo o (Y2+Yy) = %5




Je'r'no( ‘Ha'mawn
Sz"-ra'l'ava«

- 5- 16/3) 2022

- OBJECT AND MATERIAL FIGENFUNCT IoNS—Cond’A,

'_l_.__a.’:laeia'n eig,ehfuhczlions /Vexf, we co-m;:uz‘c Zhe values o«f

andd meural nedworks:.

¢ S="x": Lrr= Wl =5 /[%+%) = .2/3
f_z(X)g '/‘f :3/"

S=%; £, (2=

I

Zhe -Fvac-éc'oh:/- we o btasay:

!

9,/ (5,+%,) = "/3
5, /(%+3,)= %3

:3/2

1]

J

L. k)= 120 %5 = 8 /(847 )= I

Th‘i.fl the resu Zz‘lhf cla:.r- %eméer:/w'/ifyo éaé:./:fzr.r are?
o« S=xla 1P k) o

?z (X} =

S:'*' 5

Py (%)

Potxd = scxr-£, 61 =43 = "2

sex) - f) ) = 3/3'2/3 = Y% 3
S(x) - £, ex) = %8 Y3 = 78

?
SOk 2 (K =3y Y13 = Yy

The:e 71ro£qL:Z:£7, values Aave vaZiss as c/e-rc‘rec/f?ov
4he conscdevesl Z—ZWo de'n:L{J ﬁuncézw;:

'Pl (X)

o
==

2 7, (x) Ptk =2 P, )

and Pn ¢ X2

Y2 P, %) g Pao= Y2 Py

-The.ge‘hE‘raz case Z"zVo/VZ'hj/ c cZaSS‘-’me'méeY.r/»sz_fvo—
o babilities is thevetore defined as follows:
/N

é}.func‘

(0]

Zions §:(S) used 4o Hefine

elassit iCa éioa_})roéa brli—

2ies Pr L) ) i=lf, [T

and
s(S)= '/M'ngo e (8] ,

£o18)= SIS 08) .

] otherwise

C
P. (S) = s(S)-£; li), ifjé"s;(g)#o

/

k.



