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’%Eiailzt%.%f?:lims 8) Genera 2’.7) we can cansider
Zhe use of the follow..'h?,
Vaviaé/e:/func{;'o».r 2o in-~

Volve i Zhe dedevmination of an fmage
.seg'me-.@'.r elass2¢l) For an unclasscfied
S'ei,'mc-.{-, we knew cts a’e;vee-o‘ﬁ-:;malav:é},__
Values = -Fov H .Scale.c’ -For all classes of Cnter est
(:’ ~valaes"). s_t.'f_) For an unclassified Je’wmé,
amel for all clasics and scales, we kvow [/
have .s‘;:eci-Fc.'ea/ kmivariate, 62Varc.'61"c,...) multo~
Vaviate dleciolev -ﬁunc#ons [”;-'fhn({«‘ou:”)
—Lhat define Zhe Probqb:/fi‘}. of éelouaih7

Zo a J]b ec:fc'c class for sne or Several kmewmn

P-Valuc.r. For example, Zhe meaning of 7 (P, P35
25 the following "Given dwo degvee-of-similarity

Valaes for Zhe umclassified seamrent for scales) and 3,
amf the definition of Zhe bivariate decider
Fametion Fys ) Fhe probabilidy of Zhe unclassified
Segmend of éezuhd.,:,,; Zo Zhe cless Leing Compared
a?azn:é a gl Of course, Zhe value 75 o5 #44e

Y i /1‘ ’)’E'gav'hea/ é} 7:,,3 ovr a JP e:::f:z Valuc/?m’r

7f°’ Ps and p3 €+ 9.0 = 9 an o p3 =.9. €822) Ome easn

Conscdey the use of _\s_f_c_:zkis (eré.‘m.'zed)i‘laz‘

Cowld combine all ov some of the multi-scale data
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‘Zaplqc;’a‘u ec _e:.funct‘:o»: Qvac Za L [c .-For £}7 e J’e]hen f'.r
anod meuralmelwoviess... S

classifrecation $P-values P
P2y P3yece, Py O deciston
-Fu'nc.{iou Values, ?-valaesl a(efeno(:nJ 0. omne
ov fmull-:?[e ?-Vqlaa.r) <. e., ;t‘.l %2, 7"3)..., )
Fo,z, 1,3 , E,q,---, 7‘-,’,, 2 o.,¢l,%3,....” « There
ave H ?-VQZue.r qwo[l”‘l F-values (a.r.m'm:n}
2hat all ?ouiéle decider funetions T are

(ndeed /{o.owo—.). When E'hVo?V"h} Wez}lrf'.r
f0 cletermine a "-fcf'h“l clasiification pre
ba 6:/.‘{},” one meeds 2o calecwlate [olef:ine
(amd optimize) Zhe values of weights
W, , W2, W3, .. Wy for 2be ?-anue: an ol o-F
weiahts W,, W, Ws, ..., W,q} W,,,, Wiz, Wiy
Wl,H) cee, w‘a’:g,---,H for all fu.r.'éle F-values.
9 A 7970.:-!::@( methoo based orn Zhis Concepd

must be a/e.r;?'»eo( with a keen awarenesy
_e_il'/:e Computatlonal cost defined 6} the
Numbey of Scales be:—»; Useod én clasys fim
catlon €aleculations. THE NUMBER oF STALES
AND THEREFORE THE NuMBER OF p-VALUES
AND THE NUMBER OF DI ciIPER FUNCTIONS, I.E.,
F-VALug S, SHouLD BE MINIMAL = Min)MIZED

FOR FACH CLASS = TO SATISFY FFFICIEmMEY
REQUIREMENTS.
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’__.L_c_)};lacia'n efgﬁn{“"tcz&[ous ’0) O‘he Can aa/o}fit{' a‘hJ d“: ]

And Mmeural metworks:...

a “class-centrie” app roech

for Pe:for'nr:b; Zhe clase:~

fiecation of an wmclassified image Jeahrn{.
“Standarot” clacification approach might com-

fu{c/a/c‘fo’be ALL pessible P= and F-values
fw Zbe unclqu-‘f"ed JC}%ch'é‘ 6} CohParth it

with eac.l. class o-f Eh‘t.l'rc.t{, Cach 'rarrtrrnfe'{

L? :dse H .rcalc-sPecc'fc'c Cocfficient /u‘.n‘oarqm.r.
An allermadive qrrro.c.l. Wwoulod Gn)} Cansider

one Mmatercal class at a 2ine anyf Compar e

its €oefficient hc'r-/.ara'»..r with 2hose o f ¢he
Cem c[a.rf:-(-'c'r. 4 Jezzs,ch{—. Al}av?“hit&l{;, oh e could
c'a.?lz'».n.{- this altermatdive as follows s
._I_:,,}vai: 35':3 enfunction coefficient /)E.:'Ilojvtrm.r For

Ooh e u'nczcz.r.rz'{—a:eo/ ZM«JG Je;mz..zl as of ﬁr

"’Hulz‘l/‘b[e material clases o-,E ('h'z‘eren‘/ where

each class hictograms have been cotablrched

Via many Sample image Segmends
'0az‘/>u-£3 Clq.r.r[fc‘Ca Llas, rese I fov fhe HhC/?JJ;‘;p"rr{ Sea;mo'é-
’_Ai__lj:_r_i_{fvl,% /¥ 7&‘7&"% ttevative Compariilon Process »*/

/* écleCt'h a JPECTft'C ¢lasst o-,fc’lqt"ere:-/ * /
/¥ ayvd the Uuneclacicfied ;“ma;e Jeac,_»-r‘-f -/
/* Lmvz“’[ a -/):r_r-;‘ "e/q.r.r-'u,azlcl. ke s a/e— x /

/* éc:ﬂny;neﬂ.’ ov Mo "cla.r;-')»a{-c}:"eau le foqnl.* "

> ° 0
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’_L_a?/qc..'a'n el eufm.cz’u'o»ps /¥ AJ'Ja'm{'n}Az‘kazl it ix 7>°.rn‘£/e */

and meuralnetworkse.,.

V% as bl [ allanecd | Zh bt s ubclagelat/
/¥ fied image Legynent could bex/
1% a "madeh” for several clasics of tntevest, one %/
/¥ couwld use a WHILE loor_zuplehnéﬂlzm G,
® vo Madches = O;
® WHIE (addidional clacies ave available for comparise) DO

. Com/nefc Hhciau{firr/ ch%rwl with f;: rcif:c c/q.r.r;

- Ir(flzerc [_,( a ”Q'Za.r;-m.,a{c/z”)

= stove dhbe | class=ID widh 4be tmc/«u.‘ﬁ.-( :7;.,:».:!;

= Yo Matches *+= //-
o IF( the moMatches s O)
— storethe class— 1D “NONE"weth the unclasizfred segmrnd
/% Omcl cam alio tevminate £he WHILE IOof*/
/% when a first "mateh® has been foundd, ¥/
/% Note. 2) p-values (degree=of-similority)#/

/% wewld be Cohpwl‘e-( in 2h e 200;:. %/
/% ) ?-Value:/-fuun‘:on.r Cam be pre-/
/% ele-f:hcd/-tompuz‘ec( H */

Point 22) of the Note :n 2he comment above
cs to-?ovfani‘.' The Po:x!éle'%qximal.'nuu.éev
of F=funcdioms is 2”—-/, for image segmr.t
date chavacterized with H scales. Thu.r}
the -Fac-f 2hat these 7-"-»7?:.4.:{:@.‘: Can 5@_7)_7:_8_—
computed s essential for efficiency.
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‘&z})lacia'h e: _Q«.fahcf:ohs ?‘l'e-Co')n ui‘a‘l‘to» O‘te ?"Fuuct‘;’obs
arnod 'neuyaZ?hez‘Wov ks:... = T
¢S ?OSJiéle -Fov the -Follow:'n}

reasons For €ach amaterial
class of imteresé, a ”Zavge“ Number of ve-
PresSentative Samples (5 used #o estalblesh
ids H ei}en-func{-:ch-bq.:eo( coefficient
Value AZJ‘{-ojva'mI. For example, the scale=|
Li:*‘a}va'm: of the materials can be similar
or dlissimilar. I-F one ht:ioa"“w ,I. s Very
diciimilar to all other histograms, Lhen 4he
c'OhPlzeatl':um will be ¢his: When an unclagiifled

?%aJ.e ,-_I’c’J%rul has a Lz.n‘o}vam Z2hat s
Very Siwmilar to by (-fov- the same J‘cale), 2he
Associated r-fth*c'ou Yalue should be l""jfj
cndicating a Iu‘zh 7Yo£a L:I:a‘;, far a clascm
~match, In other Worc/.r) .Scale-:fec:f:c
A"J{o?va% cataq 'FN' material Sa'mf/e :h"J(J
YMusd Yeturim ‘Vcla'l'tv/cl;, IQVJLOV F=fanctlon
Valuesr When {'Le7 are vather a/{.r%:ht‘c’\’e’ c. ey
Very difforcat from other hi‘;{ogv‘n—- data.
Polnt 2) of Zhe Note eo»}u}»a-r:‘zes Zhat 33_1;{_
Jeyvee-of—::nzlavw} VqZ«e:,.f‘-VaZ«z.r, st
be caleslated im "vealdime” for Lhe analysis and
classifecation of am umelassified c'%a}ﬂ Je}hzo.-é.

Tuvl-he..) Iu'}]u-rnba‘o’lc‘{} ela.f.-rc'-f:ce.iton 'm:ahi o-ft‘en
Ae_?‘i.u;’&le with ja_ﬂ’ a Small wumber of P-V.l“e:.
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