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- ongc-r AND MATERIAL FE|GENFUNCETIONS = Cond’d.

‘__L__grlqdq-n el s:.fqnclc‘ohs _?_a;es /5"20, dated /412022 and
7/5'/2022', di:cq;: Zbe $' fl«/ﬂe a/a'/q
i}l f-“'l‘ Pty CaZCQZazLCa/.ﬁv an u%cZa:J.:,["‘cgf

matevial .sejmem.l and used 2o Ao~

termine cZa:_r-'meméer.rAz}o froéq—
beleties -For Zthe uhc/a.r.ri-fb[ec[ seg~
7718711[‘ — Cpraéaéllillze:, -Fov clascer

: .S> I/ seey C, Z“-]e 20 l:hf“rgo[ucea/ a SEMf/e/
]

‘ruo/t-mgazlmr;/ Za/eq ﬁr ca2cuZa{E>.c7,
£h ese ?Yoé 4442/2214::: Via a/e'h.n'.z‘}_‘funezlc'on: with continuous
domains in Zhe C- O/Z'me?:.rzo’hez $'5/'9ace. A‘f‘ 2"14‘:?0}.&{‘,

we have a bedter, more general undersédancing of
the wuse of suel, a[en:z{} funetions and can €sta=-
blish a move azfvwf'rtafe. definitdion of Zhe needed
probabilities. We use the defemition fvom Zhe pre =~

Vious page , P 5 as bases and obtacn the gene-
ral;:zed def:‘nf{:ah’skei-ckeo( ém :!-lre__z_f_of_f_z‘?uve 2

p('s) =(pllsn"-:sc,] S ?C‘S'l‘") S",) ! where

Pil(S,5e) = [ sIS, L Sel-fits,, 51,
: ZF 24::1 ?j (5‘“...’ Sc’#o
O ; otherwise ) and

sUS, . Sc)=Ym B2, 9508,..,5)

£: {S,,..., Sc) = §:(s,..., SC)IS’..Z;S. i, (S,,-,S¢) é=l,..,C
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- oB}rc 7 AALJ_)_ MATERIAL FIGCFNFUNCTIONS = Con, 2L,

',5 flac[on eeygz.f’u'ne'h’oh: ® As d?:erléed' a Mk l’éu’*u.{e o-F

amgl meural netwerks:...

.S_£_e,:_{_ is involved im dhe overall

Qo'tn??ex 2_4.’7:81.’91.; thatd u?{-fo«ua{elf P?oJuce: <

"f'ro Aab.:h:{} Zu,:]e'z: L.')'na?['hj; olata Pre-pro-

ce.r.n‘-n}; Scwn)ole Selecdion for a .S'mn;}:[e database
of materials Zo be detected; Volumetric segmen-
Zadcon of Volume c"maJe data for Zhe extraction
of clistinct materials; definition of features

of volame (voxel) data i e'n.rurh»} that Zbe Sarple
Aatebase CQP-A..,e,,- he allowable a(eavec e f vard—
atlon of Zhe Z'hqge: "T‘e,a're.rentzt-nz, dhe same
madevial c?q.r.rlv e'h.ru'ri"n} that Zbe mumbers of
Samples sdoveod in the clatabase veflect Zhe
relative mUmbers of appearances of 2he respecdive
materiql clasces in the "y eal lvcvld",’ cohfkft'h.}
am of frefvesen!-:ha_ all feadure values,and clevtveo
Aata,for all sample odata in the database and
an Unclassified matevial, c/ef“"»:n}, Computing
and €ompaving l-nz.r't‘o}vaou.f,a/l:{'rtéu{luh: of featire
Value s 7 7rr1fevm:4.} all olata fvoce.{./ih}‘ anal;::;' Cong—
parison anel classification steps in a muléz-scale I
mu Hr:-f're_;hehef -Ffra»,ew.rk; CQ?cu?c«ftu} Qneoveral)
”?Voéaézlc‘é} 'Z'ufle 5 ( (?.,) 'P,,...’ P ) v an 2ok -
classifled material ; Wheve a 7:-.1"' value nolicates
how proballe it is Zhat fhe material Ae?on}: £o clas; ¢),
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- O.BJECT AND MATERIAL FIGENFUNCTIONS — Cont'd.

olapladan ei}ﬂw'funcf'iou.r ® The 'PCI“VQZMCI Should mot
and meuval metworks:... "
be understood as probabili-~

ties ina?uve and stvict statistical St’h.s'e”;
Zhe mature of dhese Poy—values == i.e. Zheir de-
-Fi’ht tion amd co'mfZex coqnpuzla'ﬂ’ou — does not
Co%fzz wih all "re_?ut're'm.cn{': af,oszL/e o a
standavd metiemn o-F?'rOZMLle{J, J X)EJara(Ie.rJ' we
wildl continue to view Pey=values as P'raéaés‘li"k

Yalues Zm ecur Mmatevial elassification Context:
/i

[ { ™
?cg—VaZae.r SeCrve as "hear-o’:fw:‘nzal indicators

-For c2a.f:-me'm£er:1;zlo of an unelassified material,

> GOAL: Given 2he P=((P:,) P, P )=Zuple
‘F_g_'v am ‘uchQS.erlec[ "rnai'e'r2a1.1 Zbe
goa? (s 2he maximization of Zhe
Probabili'l'} of 2he matevial's classi-

f«fcaf«.‘o'n as a ')—na*c\—ial of Z2be covrect
class el ; cl,efl,...‘ Cf; class O ¢s
u'ha/er.f:laoc/ as fl;e elass o.ﬁ a2l ’ho{'en’al_r

Zhat ave mot CZa.s.r-',.__, class=~& materials,
AH‘ev'nwE“veZ?‘ one can State Zhat Zhe

eal és 2o mamimiz e Zhe number of covrecd

C)a:h‘fc'caffoh: (a’no/ MmMiMNiMmize £l,‘ nuwmbeyr
of imcovveet elassifications) whew classi-

'F}“”‘} a set o-f gnclas::,&'u( 'm.a‘GC\rta(.r.

e
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mORIECT AND MATERIAL EIGENFUNCTIONS = Lomt'ol.

‘Laplccc'a'n et"?g_nfuwcﬂ'ons ® Thus‘ ome. can de.{cribe é&c
aned meural medweorks:...

cla:::fzcaé:on step as follows,

on a rather abstract level ¢
G-Zve'n z':Le (C‘tl} p‘.l"Vqlucs fov an Uun -
clasrcofied Mmatdevial ; where all Pet=values

are mon=-negative real nhumbers, Mmap the
15&’:13 ( ?Ql ?,)..., ?c-) 4o a L‘.”‘"J clecesionm
Zuple (8.4 be), wheve b, € {0,135
anol ome b.y=value is | anol ad) oiber
6c¢‘Va1ae: ave O. The b:t-value | inde~
cates Zhat the unclassified madercal is
classified as a representative of Zhe
class associateod with the |=bié ,
rumébevl for a set (or strean’) of fuples
(?o' ?“...' ?)c), Zhe __-Fowmula (or dt}tuv:l/mnl

u:ec(fo de{-er‘hu’ne the Aiharzl det-z:c’ah I

z.‘«/o les (é"/ biyorybcl must maximeze £he

numbey of Corvreet matlertald eclasrifications,

o Note, It (s possible 2o ensure Zhat all Peg=values se-=
Zisfy OF Pet 21 via Zhe use of Zhe constant M,
see_formula on p. & dated 10[%4/2022.

e Note. The tevm "STREAM" used above in 2he de-

SCYL'])‘Z{"ZO‘D'L oF Zl‘le CZQSSA'fc'CQ¥L'0h S{ef s z’ﬂfﬂ‘f“
{qni: "S'é'reaonecf a/azla. e or "a/qi‘d sz?-.-e,.q._.,;" make 6{

?0534“28 Zo con{i'nkﬂu} ‘re-f‘:'ne an o ,j-,.,?;/yo‘,e CZstéfe'caéia)z,
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= 0331—'(7‘ AND MATERIAL FIGENFUNCTIONS = Cond'd.

° eracian eigenfuncéions® Mote, Whe'n 'fl)e cZas.n‘f:caﬁ‘ou
axol “heu'raz “he—'z.\'vovk-f ohad

s;:i'e'». is used in a real=world

sei'i'z'n?_‘. st ef’fe:f«'.vel; %u:'(‘f'roce.r.r a never -

P'ho[."nj stveam of unclassefied materials. Owe
Must assume that ¢t is Ai}lnl} descrahlemmann A
Mmost l«'keIJ mecessary —— Zhat z‘lve_._s-J:z‘c». Comnti=

'nually, a.clafz.‘s o cha'»jc"n} Condidians over time,

Exawfle.r oF condstzonal c/wﬂt}ef i'ncztca(e!‘(L')Q
material class(es) (s (are) me Zoh}er of Tele -
Vance amol can be removed from the set of

T ———

clasces 4o be 'reco?'ru‘.zec{ - £i) a previously not
consideved maderial classfes) is(ave) af some
Pocn? of relevance amd must be added 4o the
set of classes %o be 'Peco}'ntzea[,- and €2:2) Zhe

Com.fo.u‘ézon ; ano thas the ve.rulzf-zh}--f'eaéur es,

o-{? Q -'releyq'nf ’MafevZaZ(.S‘) CAQ%?EI wedh Zime

and ome mustd upolate the sample database ede.
accordr_'n} ZJ . ?uv-él.ev, Z2he mumlbers 07& I"raf'[o.r
°F maderial classes c/un,?e over zl.:f»._e, anol such

Q Sf‘qfc’s{:cql CLa'nge éh class occurvremnces has

an impact on classification 796r7f’or mance an o
Mu sf £lw,.ef’ove lead %o Golap Zation. Moveover,
whenevey élae_s‘?:{em %t:—-cze:u'f:e.r Qa Mmea t‘rn:oll
Zhe system should be vefined [or, celeally, should
automatically refine itself).




