-—Be‘)"ha/ #a‘ma’h'n
jf?ai’ova'n

8] 82022

] OEJ.’ECT AND MATERIAL FIGENFUNCTIONS ~ Con?’ddL.

‘_A??Zac{ah ec gfuucz‘[ohs
and mewval metworkss...

S(’M le seemaxio -Fov the
<o w—Pu-@A'Hm—, o-P_ a CLASS-
‘57)2::18:"731‘05:;5:/:'1 valee
Fetpls, pi), Prero,13,
whew class=dabels "el” and
“NoeP-el” are atfached £o
Ve, Scale=spe.tfic

77705& bLil: ’/-J, -z_‘nf?e.rl;bc‘cﬂvj'-'

o
- Bid g pla Polale
VL :
'
NOoT-cl PcL

-+ All ,Sa’m]:/cs ®' 00 d %o
bhave cgu ascociate d
ScaZe-.s‘/uec“-fb:.'c fu;;le
(]’C,L ? Fc} ’[ "L ""‘Iﬁj
e Lo, 12, anet a DISCRETE,

We ’mus?." e.ﬂ‘aé![;/—; zéée 're/azltoh.ré:a

between the co-»./buzzaz‘:o», of q_foum-_-

£1.-Dh. Vanc ‘)E a? C‘('h} Zocc-fz'cn—z n

a a/om;u‘h,) lt.!:'h?, ?erh_ fhnctlc‘ot-

Velues 7£; at cevtacn sctes Xz,

avod the ectinmation of a CLASS~

:;S'Fecifle Proéaé[lt{i voldu e Et/

L(Sc'h; ?L‘Vth -fccnz.e-.s])ecffc't fro"
A aézz:{} z‘qP/e_r //:CQ,;»;); wi b
dlsinczntenl elaiel Jobols W (Zuple
belong s o class el) o 'O (Z4pte
doec mot belony to clacs el) = for
exawple., T hes $irmple Scemario (S
lusdvateod tn the ﬁ?ure [lef?). S/oe—
cifieatly, Poy can be defined asa
Shepavd funedion Zhat i3 used 2o

calculate am oVeraZZI combined

bivary clase lalbels
’ = Sample Az/oinz.r Zo

Tede s s‘;_e'_:> Samp/e

does IVOTA:[:)»J, Zo

clascel.

> The func-éc‘ou /Proéaétlp’-
2{} ftmczlton ?cl (fc.”_fczl)

musrd retuvn a value

f’)a* Séok)-{ ée zll»c "ée.r'é

CLASI'I/DQCZf[c /(Dcz"yalue f"V a"?/
f‘f—:ple (*’(?') ih Ahe tlomars. As

/’)oZ‘h'Lzeo/ 01421’ Ooxe con use Zhe

Eif/?b'hca-l-.r of 2he odistance 7Puhf~
tlon O‘F Z_LLe SAe/‘Dara{ for%ula

o.r.r.'é[e Value” Oke Camn
esdimate for an

S:ie*
750 make o cla.r.r"{'lcaz‘:o;.,

2o INFLUENCE THE LoCATION

decisiont e ls]is MOT

OF THE “INTERFACE" P, =% AnD

of elasr el ™

DEGREE oF ‘STEEPNESS"oF P.,
AT THE'INTERFACE" OF ‘O’ ANDY’

oo




—Bev'no[ ‘Ha'».a‘n‘n -2- 8/8]2022

Stvatovam

= Ojs’]'fc.T AND MATERIAL FIGENFUNCTIONS = Cont'd,

'LQPZacia'n et?f_'r:funcllc'oh.s _If 2‘/;e fuhc‘éfon el was «a ,‘Ptr)fect‘

And meurval networ ksi...

Tbé ‘:[.zl wetio i Aeil )
Cl‘lavae‘ér‘rtzinj Z&/le P T 5 y' f“ { k) Sk }

c"}z{evfacc 're}:ox—. in [:éc a ferfecf A"harr} cZaJ!n‘chv
f‘l e dahqag_"h oﬁ a CLASI" Y/} 74 n
-J‘/veﬁ{Zc]_:n bab: lety Ze Za{en-é"fJ clagsced or NoT-

f‘(‘h C‘ézuﬁ cl * 77
Ael I FCZa.r:-CZ Presence, cZ weuld o»/}

| encrate LO or 0.0 as probability
Z:::E:hl- Values, for any value of the Zuple
s;:}..::‘ (pci,pec). Since we only have
-an.:{e, disercte Sq'».f:)c Sets
I Pl b s od E TR P i '
make : @) (NOT-'CZJ fuflc.r (7)‘.‘-/”‘%) 2
i:":l:l . o — N/ | Wwe do mot have k?:owln(}e of
"sfeep - NOT-el H:e EXac'e' thv.,o[ﬁ?}/:'hzztr'ﬁaeg

X A Skef.g_:a(_Pv,Lal.'/h‘}‘
Cl:.{{ 8 Lumction Pey subolivides !0¢a‘f.‘.ou whev e cl ane NoT-<l
Zhe (fc;.;fef} Aormats, (%
Zhvee veglonsbased on 'reroh; ')ncg'l': in the domain.
25 comtours. Im Zhe
flustrated Scenavrie, ,9‘ of'l,ey WOTOIJ') we oo mod ltnow

a Luple (pt, pl ) 25 a
5 i the exaet location of Lhe inter-

+> cd-tplec> P el1-¢1d;
Y7 I R -Eace \vllévea??rr-f’eef ‘:'har} elase; -

Pec€ Lo, el ./.": cvr_ muct ol resndSiuens l),_

P draunsidion-reqion= clh ids Yalue fva 0 4,/
® LA Shag (Y vales i
‘OV -f'n'h_. / 4o D,. T'{Prcilfa\fej a

One can riew the con-
éa“v -‘ear Pcz"-"lz Qs .S'nv(»ofl'l. (SLeParp(, fl«mczz:o». s u.rro{
Sndeyfage bedwren
“Cl” c..”";.”0-‘-_ctu—. Zéo ca)cu/q{-c fyoéaét/:f} Va/ar.r ‘h
And yse the o(e:r“-r :
O-F f*teJD%,Parqm,g{'vJ 7!48 é‘h.‘ll'erVaZ EO‘ ’j‘ a‘hal ohe QSsulnes

O'Ff,'! SIDCPQYJ -fu»cfioa‘, fﬁa‘é *Ae ,&"hc{[oh1$ contouy 10" Zhe _l.io_"'

Ze Pzace Pﬂ=“LoP£1».¢ll}: Value '/q_ c's CZO.H: Zo Zhe tunkyown [;J-er,face,

2

oo o




\ge'r'n o ‘H‘a%awn
Stvatovan

foski| = e 8/ 8/2022

m O.BJECT AND MATERIALS FEIGENFUNCTIONS — Coad' L.

.‘.L_."P lacian efifﬁfuhcz‘:ou:
anod meuwral metworks:,,.

.M- A CLASS-Sfe-
c:F:’c ?yoéqé:/;{] func"
£ion 7’54 Camn _a_(fpe»o(oh
ﬁﬁ-p?rcu{?reéﬁb:l;{;ff
P:lcl fov ols'ffern.?l elastes

amd Sceles, Fov exam}olel

Pt can be defimed vVia
i 2
?cl=22 (Pc:, Pet )
oy
¢ 2 H
?Cl = 7)"1 (Pcl,?c‘l.u)?cl ,
oy

Pa=telpe, .5

i 4
PcipPe ).
The oA:menscon of
c's domain and the
selected specific
Varcables 7:;: .f/uklc[
ée clvo.feu S ovelev
to op démize clasel -
f"""“ £0n ?_irfor‘hm-c
@nol Co'u.):'ut'-a ioma
_e_fch:eu CJ_.

® leeore{Zch/} fo.rn'&/e ComFour 2

SeVeral “cl” a-)—m(””OT' Cl”

_"l’_?}:oh.r z’h.o,H‘ta[é} 2,‘%.

076 Cou‘r.sc, Zl]ve Value o-F Pcl sljoqlo(

Le 7078:5.{.:2} ! (0} for zll,c -Fl'hizle

set of sites 0! (©') with frowy

gZVCu CZaJJ[-)P[ca{[oA—, lab el I'CL“
("NoT-c1"). Cos Ceyo—.:u} ¢be

oszZ«,:zai:on of « Shepard Ppro=
Laétlc’{‘y fm.c-l-;oy. —via 2L, expo-
Nents of its elistance funcdions=—
4)e ?042 is 2o m_m_l_c_: the Zranmsi-
£ior Yeqiom. in Zhe dorarn €xidve-

Mme 1} fmaul' 24t s ‘rcgio», wiith
fuhczl[oh VaneJ (n zll,e ;'hzlerVal [8"'{}
shoulod beleane Vc'v; ,'l)zayrowl”e./.’_/ec-

f[l/e Z} forc"h;__f/r e fuucz[/oh'! 21’«?‘_
Lo leshirlid _f_.:zLec/o B {0~ c2tfif it

G"hq/ [%a/uch;;, a ”?uas:*- rrconti-
b

"hu:{i .” I’PI aa/a/"-[;'onl Zh e ?Yecz.rc
lichdram o Lhle| coaidais | Fa ruldle

dovain Can and should be opdimized.
Thc_fzjwc Llefd) chetiloclal Alant
ve{ZCaZl} fou:éle avraw;fmmzzo#
eIt le) L "/Vorﬁci"['o')ye?:u,;
in the 2D domais, of Py, Such a Com=

7:18)( ?eo‘h—;cf’rc_caz avranw7e7nen{ 7/oe_r

ho"—z Caruse «a ?roéZe‘)n’ Simee 24 s 61—,/

2"’1?0?2%9112! 24/,4{- ?‘z hQ_f Zh e ?YoPC‘Y::-}“;~




2
?cl

Reraird Hdmabes i s 8/9/2022
Stratovan

= o$}:~:c7" AND MATZERIAL FIGENFUNCTIONS - Cond'.

‘l_gflqda'n e: s:,fuwcz’éou_r The {:ollo wt‘h} a.-rfec{'-r are Of ?'rem_L

amol MCuva Z?’h etworks:,.,

LM a'Y'L"Q’»C@ for éée OVewau clq.r.r;'n

TI"IE domain o]e a /,Dcl -.F/) T ]
'F“"' ction Cam maximeally. ZCQ{«.’on er-,for'u,qnce of aQ SAe avd
have H-(C+I1) din :n.fa'oh.)z: ? i

It can be assamed #4a?, ?Yoéaéilz-/; fuuczl"ov._ and itsefl:-

Phneéera ll a Much smaller el e
mumber f Zhe avallable /o'if clent Comp ntadlion?
Vaviables suffices for most
classificadion purpeses. c') ?:0" i‘be Ca%?hf‘ﬂi‘&oh o-ﬁ G
Qe?av'(Ze:.r, Owe ’}-nk.r‘t‘Je-'

fine a dimensionalify= ?cz -value at an m—la:zqur;«
:p_(_epen Aent Va lueﬁ;z‘éc o e
avosmmeter K= 2he nunmber Zocaf‘.'opg 0')72 a :mal[
Se g . J }
o-f ZOCQZ/O“_ l/az‘tef in e
Aommalm of Py 2o compute nuwm ber o £ Sa Q»P?e data

P leivalue Used lly__,_

Shouwld be used én a 2o ca&

neighborhosd — Lo speed

up the co'».fufaéc‘o:—.. am o
el¢'%¢"ha+e Cohflta‘elg {I;E
i'n-ﬂlueace o-F ”fqr-awv a[a'fa."
&) Si‘e}o l) must be Sh/ofor{-ec{
L} Q .s/va?zcal data séructare

that makes possible the
mo st eff£c£¢h{- Seaveh -fov

In thes example, 2he 12 2he k closest Smm,n?c data.
?4‘1’8% Ja‘m?/t f@f(c_r ’

are Zbe 12 Clb.rz.fz‘,’henve.r-! TOY exqthze’ d“"ﬂ. COKIJ
J’G‘»-}:Ze Zupler with dabcls

1(%7) 6 ©O(7©') The be OY]QMEZEJI Yia a 3:P{T¢(,

ol Valoe of £heunclasic-
Pred K Zaple ts esds - ZZZ) The value of k musé L e

'».a{es( é USLn on/l

2he 12 néavresd c('a.r:2§c'€0/ CA 6 SEN C'afefuzl}’ Wc'{A £‘C
deata as ar gu mend veluer i, )
760»' a [ocal{led Slrefa'ro( dl"»t. 81-3;011 Qli{} Of Rl S 0/07‘!4:”.

?roéq‘:!«'{,’;-.ﬁ,n (1(;0)! @S ’/Dc( o

Letn} ?a\rf:c«IaJ} relevant,




$’e?mc/ #a'w.a—nh
St~ratovay

8/9/2022

= OS]ECT AVD MATERIAL FIGENFUNCT IONS = Cond 'd.

'Z.q]')[ac[ah e: ea-.fuhct"lo».r
anod meural medworks: .

Q\D S}D ace ?avffzzc'Ow ob-

Zaiuned b Yepcafedlf

57>I:{{:h cell:/recz‘au}lu

et allerading X-mid-

Foi*nz‘.r a‘no(y—%ta(pothzlx:
X2

H

X

X

Yo
Xy

Y3

O @ ® 8 & ®
)
YZ ® l.l‘. 76 &
@® TP * ® :lf ? y
} = ;
3 °
) e
_-_'%x
(@) los Ehes coleid
/ \ SCemaylio, an
, ove [baz
] B / \ Sguar 10)
T E e e
/ \ Pe«z’e«llf
5 _é Zp ‘tad
/ \ Cc/tler‘na-
/7\ 8 ng %=
1 Y=values
i /10\ Z.-:—.j_ﬁ,,yy,,xz,
" RS A S

Vern A z“a

£ba» -lgou\" Po"az‘: Sir Zhe ye-

sultin

3&77 ee ehCoo(erfke %l - Sl
YesLfiopn 0132(/-2 Segurnce

of aZ%eth-f{n} X - ahaiy -

splits,

Mo s# <"mpovf'aht‘2 , 0me
Mmust use “thlsévee 4o

(

7 his Pav'z‘[-
£ion was dvc-
oal Zo AaVe-/sJ_r

reetan .f.'.’.a’- Tlne.é_[."

CO’)—zceY‘hZ‘w7 a S]‘DafZaZ a/azla strvuc—

Zuve Zo ovganize a se? 67@/05‘;
Values léeco,.,;h? Lhel cobyelirinte
Values of point Zuples) in such
@ way that the sfructure suppovis
the highly efficient search for a
Pe 2ntls K closesd meaveast ¥ meiqh

L/ ]
OMne Can céoo!e 7f-ro1,,. Vavions

Wedl~understood mmulti= ofivrien-
siomal data stvuctures. The lefd
fi?u-re lustrates £he

,f:m.z par=
tition o,f the tuncd s?qqyc'ol one

OL f‘aih: WIvl.’h _’Y_f}: Eaztedz;, .SP[,'-{}T),,;

‘Yec{-a-hJ,Ze.r Co h‘l’&:’h:h; Py e Zhon

é'l;-yee ?oz’h{.r at €or, stant X-

asd 7-\/411-1:1 (%c'ﬁ/“vaiuc! 5-]5
ez{}e:). In our app 2;’ca{'£on)

Sueh a multi—dimensiomal

data stvuctave is meeded Lo
pPevfovm Zhe evaluadion of
a Zocallg»_f'}_’??"ed Slae}mw{
7*0&3 6:’/“(} ftcn.efa‘on e Sﬁl’jf“‘
2o e:{aéli.r/u:o.} a oimensio-

Na 1;'?,'19;:\ endent- valye -Fov kj

@fficituntly detevmine
f&e_k_po:».h ‘ol closest
fo Péz'hf‘f/) "Kto

f/;r, PUN. £er af’ clo.re.rf Sdhf ?c.r.

ec e



