36?«01 ﬂ'a'ma'n'n
Stratovan

o 6/17/2023

= OB}ECT AND MATERIAL EIGENFUNCTIONS = Cont'd.

'Ezflacazfn ec'?_g_gfuwci'::ons
and meural metworkss...

Ser) Qlr)=2
 SskdaRRlus
‘ o

e V5 ?
€
D
9(7) e,
S
I €2
f1-4
2 By Rl
L |
O= R R ﬁ:
Ro : ;
e
"=‘T" D
~J
l §cr) ]\ ?(1-)
. PN ',\’
ld

CTRTAT T
So S, S1 Sra
S:=(R;+R )/ 2,
i=0..(1-1)
LY, , é0..(I-2)
> Piecewise linear function:

’— SZ-I-&o.: b ?‘:

r—-5;
* §: = 84y J
I ?{‘r)- £‘F SOS‘T‘<SI__’;
= — ?o,;f’ Osw<S, ;

L 91'-1/ if SgSr<R )
i=0...(z-2).

We use a constructes merma-
Llizeod f'roéaéil:z.‘;, o/eu::'zl/ fume-
tiom o compute a PROBABI-
LITY VALUE FoR A GIVEN o=
VALUE — £o establish Zhe pro-
Aaéz/z£7 6f a material associ-
ated with this v¥-value 4o be-

Zo*n? to0 Zhe wmatevial class with
Zhes _c[pecz-ﬁ‘c Je-n.n"zl7 Famnction S,
The lef -F«:}wres provide ilu-
.sf"raz":.'o'ns. H’e'rel We assume
that =29 ) Lo the c/e'n.n‘:‘y
S a dem.n’:’-, velative o a D=d:-

mensional domain, and that

9('?) s the c(e.rcrzéea/ Mmerma~

lized ;ac’ecewz.re Constan?

-Fu'n ctiom cle«f—’zfneal as

[ ¥zl L"F'?GL'P,:, 7\)£+1),£=0...(1~:)
1O F 2 Re b
Thus, 2he simplest me thoo

to determine a probability

?(‘H =

value fov a given ‘T‘-Ya?ue,'raoi
uses #he S(r)-value of #he
f:‘etewise constant functisn,

An altermnative is the use of

apiecewcse linear funciion ”e'ﬁ?).
*e
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.L.a.’:;a.C¢Q‘h lecje:fm;‘cicohs .”Oll‘e. O'ne 'mus'f' A’E&/D f/le
s e -Fol?om.'n} ihfbrfawz" Fac‘is cn minel:
L) O"hly ¢he discondimuous piecewise comstant

l (-Sfep-’-/-’w"cz‘wu 9(0—) as a/e-/-"meo( on z‘/:e?'re-
viows }oa?e s Zhe PROPERLY NORMALIZED

Pfro bal /4 z‘, o/e'n.rczzr -Fu'nc{w'n ba.s‘eo/ on Zhe
3clf§'n data . The “aliernative -f’u'ncfcou, e,
the descvibed piecewise linear function, can
°o—;27 be viewec as an APPROXIMATION o-/-’flte
olisco'nzli'huoas (Sie)o-) 'thcz‘zo'h) comsiclered mere-
27 46 have avaclable a .S':."m/o[e condinunous al=

termative ‘fwhc'['zom — unoderstam a(i*nj Lhat
this piecewise linear function is NOT f)e result

OF a mormalization pProcess.
(c'i)As.su'mmy that the classification decesion
must be éuna'r} (I-ye: O-fno), one must

I c/efc'»e amn offcfmali 6r nhear- o,n"u»-a/ Va?ue
o-F a zl/we.r/w/o( ?f I ozl}u?'r Wo'ro/.f, 4.7? ?(?)Zfi,

the decision wilt be _’_’_’j and if $er)<$,, the
deccscon well ée (_9_). The a‘/ecﬂ'\/e és z‘o de-
fime Zbe Si-value ;o such a way Zhat £he va-~
lue oF overall C/a:n‘f«.‘caz‘:’o'n pe'rfo"r'ma'hce (s
maximized. As discussed, Zhe performance func-
tiom de/oefn ds om the numbers of fvue megative,
fm-ue posit‘ZVe, -/’al:e megat"ive, -faz.se Posit‘[ve

Q'ho[ %ZS-CZQ.S':[fo[Catléo'h Oul‘Co'mes. o
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& Lapzacia'h eigemfuncdions !c’.ii’ We have me kmowlew(}e of an

amol meural9networks:...

e>¢ac£'l wm:?wﬁ‘ca??; qle{’cwed
mormalized onéaé:!;é, ale«.r:fl_fumcz‘:m?erse.
We om27 Aave Qcclss zfo Q a/é:c'vei'e} J{z'nh‘e a{az‘a set
of points in a D-dimensional domain inthe

descvibed "experimental afna/;rracz‘zcal context."
The ébest novfmab.'zea(?roéaézlizt, 4&%:«.‘2‘7 fu'nc-

¢iom we can construct u.s.«:'n? the }Jfre:e'»t‘eo( fech~-

nigue iS a -f’uac{-:oo. 2hat s based on all available

Poimz‘s im :l')“s/;ace and wlze-re eac.h Z'holivzo(ual

Poéui’ (me/;Zc'e: Qa laye'r) “Yhe .s‘iu;,lefozh{': Za,er/"

Weth an associated ”/dye'r £4£c/{»ne.r,r." Cofn::a/e'n:a}
Ouxr éeclngue, ”10781' Zhichmess" cam be under -
Stood as am interval on the 'raa/e:ql'r-zc’we,é.ﬁ/
am imteryal [R;, Rini). Im 2his limi? case,
the ’Ye.s‘uz’l-c"n} normalized 7"’06465/&'£) o/e'h.n‘z‘7
function Str) is a step-fumnction where the num-
ber of poimts im D-space is egual do the numéber

of steps — assuming ¢hat all point-associated
r-values ave %uéaal];, different from each other,
We descr2be a viable construction of sucha SINGLE-
—POINT-BASED NORMALIZED PROBABILITY FUNCTION,

'T’ef're.(l?’hzl:h} 2bhe Limid case {m the fo llowc"n?. {Ioz
-Facz‘, when om?qu very small, spare point data set

s 3£V9'n' 0%€ should conscdder 2his S:’h}le-poc'm’-éa:eal

constructio n.)‘..
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°_/_-_¢1]>14C£0h eigenfunctions T he comstmuction })'n'*nciple
and meural %etworKsi...
useo for a posscble definition
of @ SINGLE-POINT —
~BASED NORMALIZED
PROBABILITY DENSITY
FUNCTION (s shedched
im the left fo'gu-re
fo~ the }e'nefral D-d:-

Mmensional settin ’

We are ?i'vefn I?oi'n{: ‘e’
Cn the D=dimenscomal olo~
Mmain Space. (7'/-:9 value of X ¢s & fov 2he example
useo cn the 'Fiyk're.) fac/a_Poéo:ili has a s/:ec;fic
(o olid?l) alesdabice ar: from Zhe ovigim of the

'hov’)nalizeo/ al--f,oace caovolt'nq\‘e .s‘,-r{e%. (% o{'LE'V

WO'ro(.f, Poi'&ﬂf‘i /ié’.s' o h tljre lvyloe-r-:f/ue-re with Ta-
dius ws with =0 as its center. When sorting

fke ey = values o*F a” /)o:"n{'s, we cbtacn fééie_)?uence

g " <q—‘ <".<"r‘z._z <’)”I_‘ . Tor each pacr ('r", ‘h:-a.p).,WC
Co%}ouzle the Qve’ka?e k(_’ =(""’£—/+‘"£)/2, 4."'/-»-(1'/),
Ome can consider R; also as midpoint — Zhe

I/
”Aisec-l-:'n} micdpoint ‘— of 4wo comsecutive

T.-values, |n addition, one defines Ry and Rz as

Aeﬁove) E. €., ?o =0 and k_—,-_- =V2. Tlmsl Zoze'ri ‘s

¢he _l_v_zper-VoZu'me boundeo by the Zwo hy;oe«r-spl:e-res
with racdil P“ and R,:M, see -Figu're above.
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’Eg?[acia'n eizg_@fawcl‘io"s Basec( on this d?#i’héi‘io‘h O’F

and mewral metworks:...

R;:-values amd Zhe u'na/e'r?yc"»}

Co%S{a 'h‘l' 'huoub&v o-F Poi'hi‘: fav eaclz ZQre'r"' n,;=l,

=0 (T~t) = (4 is mow ;oo.s:zé/e Zo calculate the
value of ll-llg for he comstructed piecewise
constant fumct‘iéh. Thi.s VaZue LSS

—

I I”,Q_ = (‘\_/flb_,.—ﬂ:) 5_0. llvype'r_laye-r.ale-,,“{‘-es)‘zdv)uz
®

(——':b—ﬁl Z’i-; j'n'a (=l ;?zf-?;z)) i ) =

CJ'

f ( z.z—: ] 1Y2
eyt D24 =6 cp (R:+2-R:?)

tentet ( 21'-: | )012
(<) @JM‘* =0 ?;.,,3-72;3 .

in

The o‘rigzhal ’noz‘-yer.‘-mowma?zzeal demszz‘y_va?ue
associated with _1_6_!7__9:__& ) c'o"hz"aifru"h} o-n?} Zhe one
point ¢, (s defined é} the corve.s}:a-.,alaf’nj, /77Pe-r-
Volume—based ratio F:=(1/(R:s,2-R;®), c70..01-1).
These ov;?:qu values must be devided A;i_él;e

Va]ue O‘F ”'//_D_l C. e., 75/18 Vazae 07‘9 le,e oo@';énqz andl
Z‘Aeveﬁove %of'/vef‘no?waZ::zec{ ’h:ez.l'r:.'c VaZue 019 f/le

S‘.""f Ze-Poz'nz‘-éa:ed a/an.rc‘z‘y fu'nc{éoh, The result
s f the O(r:VZsioq,) 5.9.’ Norma 252a£¢?o'nl is the de-

séved dis cohllé'huou:) piecewise Constant (SZLPID-)‘FuhClLCG'h

that repr esents the "maximal-resolution /o'roéaéz:liz.‘y__

de'n.si‘éy Funetion 'reflecz‘i'h} each given Point,




