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Sératovamn

e OIQJE(T AND MATERIAL ZIGENTUNCTIONS - Corn 2L,

’é_aplaciafn eigehﬁmcz‘:ons At z‘Lzs /'aozsz/ we return Zhe dis-

and newral nebworksi...

cussion 2o Zhe  issues (. )I (:Z.j/...l
X.) descecbecd om 77/0 /7-2/(‘/-//1/2023
— %4/13/2023). O%n a A‘JA and ab-

.s"f'rac{' /eye/l OnE <Can Ssummarize

Zhe fask Zo be addresied as follows:
G‘éveh a set O{Po[hzl-f (”IQ// be-

_Z_?_E?_"_ﬁ Z(o f/n‘ Same 'maéertal

da:_r, embedded v Pt A ensio-

nal .s‘/oqce amol ome unclassified

_foc"hf \X} estimate a nuw ber //:a-;

u'nclau[-fieal ‘)ha/{es i /oo.u[é/e Zo DZEZLérMZMQ
X, Po[nf

Zhe proba é"/{z‘? of X Le/on;i'_vj Zo

24/78 Same "bna'[e‘rftzl CZCL.)’J‘. T»{e_ﬂ'jﬁ oh {Ag:;pqie s/(ezlcle,r

@ Scemavrio wheve a sef {’} s c/ef:m:'n? a foc"nzL listre-
Au'[iovn Lm fée P/a'he wheve the /Jbl."'h’zl.r ”/ze (n aQ @‘ /:lre

_’)'_.ej[o’h,,/ Tllt'.f d[&'*?t’ék‘{io’h 78 7 'ho'(,t "S[w/olelu a'no( ;_l/;e mE -

thods olescyibecd would “/’/’[} repea{ec{fozuz‘ set s/oia'{zl:ag_i

Suéa/ZV:;:o'n zlo je'nevatle a SezL o7£ %J'n['mal éou‘«o{c’h}_
one.r o#;:ocazl Sué.rez['.r u'».zll:l z‘ée Undon o,f z‘l,ese Aou'n-—

a(z'nj box regioms (s a ”z‘zféé 0410(?006[ approx: -
ol Liaps | o | dhe . ~dcke vegion, as Showmn ln Fhe f;’juve-
The f[yuo«e refers Zo c/p'n;n‘;, SLimctions G- (X), =123
assoccated wetddb Zhe Zihree éou«na/zn} box regions. These
local demsities S; (X) must be blended 2o define a_j!oéaz
demsity fumction € (X). eoe
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[ ] OB}ECT AND MATERIAL FIGCENFUNCT I6NS = Cond'dd.

’__L___aplaciah eijg_@fuwcz‘ion: Scaitered date c"nzlev/aolaz‘c'ou és

thpl meural u&i\ﬂov‘(: Lo

usua”} concerned weth £he inm-

W,(X) >—<f%) ¥87f°Zq-é[o11 c-’f a fzu:z‘e Sef

o-ﬁ cdisevede funezla'ov. values fc’

\
mX\Qz(X)> ?ZVP% -/-’ov Correspen olc:lv} sctes

Xl Xz X &(Z in a @“o/iweu.r;oha(o/a-

maimn .s‘/oace. A jemeraliz‘afc’o‘h 67? ﬂe ;cazlzlereal dAdata &%~

f'EVfo[allZou f‘raélc’w conscders {lle L’the,/oo/az‘c'ol« O-F-/iu.c-

21‘50115 TR 12 © 5 1

stated meore af/aro/vr{azlelg,, Zbe bLlen a([‘l—:j/-

(]

oﬁ -Ifa'n céc’ou_(‘ THEST fl;azl are ?Zve’n for ary.p[ a.r;ociazz'eo(

wetl s Aee ([ oh region sdiial o DRl esdatana bl closamh,
The figure (above) ilustrates dwo locally defined furc-
Livric (€ (X1 amil & (X] with |lalerobiated| didec X landd
X, Zhat smust be blended. The fz]uye also imecluces
weight / blending fumctions w, (X) and wy (X) Zhat must
be comstvucted anol used for blending such that §(X)
anld 9o (IX] ane z'h{er)oo/qz’-ea(/ve;rroducez[ exactly at
Zhe sites X; anol X, vespectively. Shepards method

Cam serve as am example Zo clerwmon stvate z‘ée/oy;»c;/,/e:

Given M sides )Xc' widk assoccated fu»cz’zo» values 765)

e‘mP/o], az :_"nver.re- .S?uarec(- o/c'leance i é/pn a/zva»}__ 760"

é’h.zler/fooZazl[oh’ c.e., 6197[)4'118
I axn= 52'/‘:4-2-7"5/2',%2 ) X #=X¢
=1 ;X =%,

}

w)'le're ol‘: 2 - d‘z(y} = ’I»(’)X:Ir: (x,-xi,'Jz‘f'...'f'(x_p'XfD) e
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- 03}35(7' AND MATERIAL EIGCENFUNCTIONS - Conit’A.

.La7lac£a-n e[;_e:;.fq—ncféons T/;e /efzt f[;uve (usdvates Z%e

anol mewural nedworks:...
.Sca'H'eveo[ dcz%a ez wlvere a/azla.

’)"u.rzL ée ufna/e-r.sz‘ooa( as funct‘::ons-—

z'nz‘er/oo/a{:oh problem 2hat we
mustd devise a solutisn for. The
-Fc'?wre shows o Scemario wheve fhe
cdistribution of a fincle point
set {+f 'refve.re«,zzc-n} a specific
class cammet be bounded "Fighily”

A (st sne minimal | Lisbmdcs
member ; J 7/

of class & b ox. Tlms, _5/0/¢’1¥£wj_£;_q/.>/>/£ea(
_i-_i flze_/miwz‘ JezL (a'nc( 're.ru[zlzn} Sué.:ez’-r} u'hzlz'/ a
set of minimal (local) Aou%o[ihj boxes ¢s obtaimed,

wheve all boxes saz‘z:{’} some specified evitevia con-
cerming box yeomezl*r;/ G'ho[/Oo['hzl Aisdvibution in a
box. :ravz‘ée»', we have descvibed am affraa,c/z Zhat

maps a box Zo Zhe Sgkare Tegiom E"’; lJz) in Zhe

sketched 2+ o enssornal Scemario, amd vice versa .

Ba.rec/ 6% Zbe di:cre{e‘/ﬁoihzl o/[.rz‘-rzéuh'ons in all

one.rl Qf}bvoxihazlc'oa—, -/’un:%ion: —-i’?YOAaél:/l..f}___

o/e'n-rc’zl} fu'nclz[on.r” — can be constdructed fov all

/mu"nzé subseds asfocra Ze o wc‘zl/z cevtacn boxes .ln
Zhe -fzjaw—e) 1(11856 {)MHCZLL'O‘P(: ar e CQZZ@OZ ?,()X}awa/?z(»().
7'—00* 8}(4%/0/8, 2(4 97 CouZa/ ée Co'n.rzl'ruczleo/ Via /EQSZL’S?u.a‘reJ

’me{'Aocjs afflzea[ Z‘o =3 (low-a/ejﬂré’eiﬁg_ly'ho'mial or SOme
I:szlq%o/ava("./'boihi' distribution smodel. & o




.Be'r"na( #a'ma‘nn - 24— 5//8/2023

Sf'ralova'n

-OBJICT AND MATERIAL FIGCENFUNCTIONS = Coni'dl,

Qé_a_;)zacfah e(,'ge'n;ewncfio-ns o/Voz’e. A/amée'r o‘F})oi'nz.Ls) mum ber o~p

and neural metworks:...

dimensions o 1he number of’/»uo;»,-[:

'ref'rese'nﬁn} Q S/JeCc'f[c (‘mazze'riaZ) Séouzd ée under -

stocd as o velatively “spall fnue»,éer,”'reqc/zzuj /60 000
o"nfz, seldowm = simce Lhis number is 2he mumber of
ﬂ’eall},/77:;cal OZﬂjecz‘; Serving as Sample objects.
The nhanber of climemscons (D)used 2o /aerf‘oru, e
delsexibeld ctalticlical date 'Ye/we.re'hzlatléovz anl | elulach-

fication Comfaz‘az‘c‘ow.r anol comparisans should alse be
vidwalod §av| Héfinodl ) bd b »elatively “small namber';
Zhe formulae provided on p. 7 ( 4/25/2023) show Zhat
Zhe Volume of a D=ball with vadius R (:s_/?_l_ﬂ/o_g_r_iii-
aal 2R amU e performing classification
iy a ratbes Azjé-o/zfm ensional space (D> 10, for exam;:/e)

would fe c[(:f’f;ea/z‘l or evexn znm—e/zaélej Co%Sc'c/E’riuj Zhe

facz‘ :444;‘ Qmn QZYeao(J, S"nazz fnw».éer o;e cZaJJ Sa%/o/e_
Po[a,zl: L'f».f/ze.r [ow_/@oc’h{' a/eu.rzz[;e.r A @ "S/Dace %
(r/zefe’re%ce-’”S'mooZ% i'hz"e?/aolazlc’on of scatteved data

67 local 2hin p/azlf' S/J/z"hE’SI” Co*m/o, & Maths. weth Af/o/s.Sﬂ/),
PP 273-2 9/,- 57 Richard 77am1(e.) Thes paper describes

af/)vochPS anZL can ée aa/afztéa/ {o ée Gf/)/ica./)/e z[o ocur joal,

-qun ctiom ?{)X} Ay éle'na/[n} llséw/o/e ”/oca/ a/ehs;{? fu-nc_
fio‘h Q/vaoxi’m Qz‘éon& 9,:(»() Via é/?hcli‘hj,/wetj}4zl ﬂ‘»cl‘io‘us WZ()K).'

() =Z welX) S:(%) .

a hu ]Jc'yavc'azle_froéa é&/t{/ olen.rc'zlk

. e-l_f?}:/:rox.{'mazl[h
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-OB}ICT AND MATERIAL FIGENFUNCTIONS —Cornid'd,

,
‘L_t_zflaciaw ec‘gglzfu-ucz‘iohs ((A)efe're'n ce: A je'neralizazlion of
and meural metworks: ...

algeévaic Su-r-face o/'raw:.'nj,” ACM
Transacdions on foen.;mz.’-er Graf/u‘:s //3}//o/p, 235‘-—25‘6/
I Ay Jame; z. Z/Z'n';z,) /'n z‘/;e YefE‘Ye'nceoZ ])af er 57 B/Zn‘hj
ZLAG Con ce/pz‘ of ”'mezta éaZ/Su was 4‘%1‘704/4((60() WAPre a
. ——

set of Zvivariate a/ehs;'¥/_fawc:’('oh.r fsusedd 2o mode/
ey e AR SR e P e sp i sipy g

blended Zogether (pp. 237-239 of weferenced paper).
The left -Fcyufre Shows a simple scomario

!

dviven by our classification problem: The
poin? X o be classified lies outside
the Zwe “domain boxes” of o/efn.rzz‘} Furnc-
# Lions § amdd 5’2; lies imscole only one
or imsiole both ‘clomain boxes.” When X

lies cnscdle Zhe OVP'rlajp_ze;[oh of £} e #wo
I boxes, one will have #o blend z.‘ée_fméah/izl values
S, (%) amd ©, (X), .9, $(X)=(3. 05 22277,
where (d;)z = ”)X—B[_”!Qha/ O; is Zhe center of bax ;.
(599}3. 22, 5/16/2623.) Omnce ;Z_a.fs.;:oznl-s €? fave been
3 u, A;é?z (w) mapped Zo a corvesponding mormalized
arel boumded domais [Lefd szuve))one

must O/ezlewm‘wel Via a Zeasf—57anVes Mez’-lmd‘

)

24 e param eter values a7e Q:'P_"»'_O/Dev 'modellue.}.,

-ll +,' ?,: (u,,uz) = A;_'QXP("{BL' u,*+C; u,uz‘f‘-DL’uzz))_
-Vz o) +Vz
& These comcepts must be aala/oz‘ecl Zo Zhe

:D"d[')‘ne'nsio'ha_l case. ®oeo




