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wOBJECT AND MATERIAL EIGENFUNCTIONS = Cami'dl.

® /_af:lacéqn el eqfuncz‘:o'ns I'n z‘he -Fo UO wz'n}l we o/e.fc'rzbe

Q.'hol 'neu«—af 'h—e-i'Works‘.‘u.
the use of @ comsiructed

~Boun o(in} box A[erarclﬂbb =2 Ao ufnali'ng, Ayp E'r"'éox hie'rarclij-
I /\ /\ -Fov olec::s[o'n-'maki'n}_a'hoé
! i%ch'ea[_froéa éz/izl/v valewe cal-

culations for given ;Do:fnz‘s
fo ée Clq..r:e.'ypieol. T/;e ZE’fll
ﬂ?kﬁ‘e (s aL:z‘vaef anol

rather Com;plex. We dcscuss

£/»:e .S'/(e‘fc/:ea{ GXQ%/DIE Ln
cdetail. Five poi'nz"s must be

classifiecl 2%, ,..., %s . A hierar=

5!}7 070 bau'nc/z"hj boxes 7[’07

Zhe classifeeed SQW/?Jlf/DOt'hJ'J
{o] Lelonging 4o ¢he <lass
éec’w} comsccdereo has beey
established — baseol om T-
~value ("Zightness"~valee)
Conditions ® 8;3013; Bas
Bor, Bis, B, . At Zhe oncst
detailed level of the

Uiy > probabs 1:47 of %,>0 l‘zzera«rcé/v, -mtnima!_?ozazf'

Uig = " of Xg >0 (5&.6} set éeu'no/:ozj boxes are

\Decl:szon-‘makl’r} P"Foces‘f -Fo-r kjhow'n as wel[ by Aoo; Ao,) A,o) t:,, "
classification of points X,... X5
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-03]}.'(7' AND MATERIAL EIGENFUNCTIONS — Cond’dl.

°LQ;DZQC£Q71 ec E'h)eu'ncfions The 6‘r[e'nzlec1 minimal Poc’hz‘

a'hal %eu-ral "neTwovz.s e

(.SaL).S'c’f éou'no/a"n} Ao Xec 690 J Aou}

a'ncl A” Camn Ae 'maﬁfea[ Zlo z‘/:e 'nofr'ma/izeo/ uI-SIDace

hy/o er -Cuée E"l, l.TD Via éax-s'/:eczf;c Z;”heqr Zrans -

-Eov'ma.fc’o-nsi '{;'r Zhe exa m)o/e shown in Zhe ﬁ';are,

Z‘A ece z("»'a'h.r'yea'r'ma‘l‘ioﬁs a/oPZc‘ec( zlo £°°I éo,, A,o a'na[ A,,
ave called Moo) M,, : M, and M, ,"'e-ffeczliyely, in

z‘Ae 'ﬁ.‘zu're. We Can how descrcbe 2‘/)(’ cla.r.n’f:caz‘.:oh

A'
|
|
i
|

decision “'ma/\’iw?,_ process for Zhe /fm:."hz(r fo be classifeel:

Xaq

e

‘ l )K, ™ | This ;:oc’-nf is outsiole 60)(3. The fresulzlz'nj
|
®

7)706644'/4'217 velue o-F Zhis /Jo"th -ﬁr éé/o*n;i‘:r}_

2o Zhe class becn Cowsza/erea/)z, ls zero,
This f:ozfm/ is inside box B AND ocutside box Bo
AND eutscele box B, . Téez-ydae és zero.
Th:s /oozwz‘ cs insicde box B AND cuside box 3o
AND outsiole box Boy AND cutscde box Be, .
The _Z)" value (s zero.

This potnt is inside box B AND (mscde box Bo
AND ioeside blox Bol (AND cucide box bos).
Thes Po[’h£ s ouo/o/oeo[ via Moo 2o Zbe

Po['hz‘ Uy . The Pevalde i< Zhelvelue of
the e!a.r:-s-/o ecifec class—memld er.ré;/:_/i)'ra ba-

éélc'Z(]_-Funczl"a'n J &l 9.} ? =P'roé ()2(",_) m*)_
( It ¢s also /oo_r.rc'é/e Zo define the prob=fumction

more si-m/ale, agP"OA{‘"#).)
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WOBIZCT AND MATERIAL EIGENFUNCTION S~ Cont'dl.

°_1.._cz}>lczc£m1 e::}ewf’wcfzom Ke | = Thig ?oc‘mf is inside box B
anel meuralImetworks:...
AND inscode box By AND
imsiole box Bo, (AN@ imside box éo,). T/?i:;)o:fnz‘ s
mapped via Mo, 4o Zhe point Ulg. The P-value s

g iven 67_ Zhe u:ea/_?rroéaé;lzé/_ fumction , ¢. e.)

P = Prob (&-5' us) or P = prob (wg) .

o Note. IZ s assumed 2hat the probability fumedion
prob = a function defined over u-space (arrm//Oo—

tentca 12‘7 ”Cowséo/l?'n’”nj, “4he X-Space represemtation
of a ?oé'nzf} ~— has been optimized o veturm mear -
-optimal P-valves for 2he specific class. Generally,
Prob (w) > O for w-Zuples saisfying Wall? <D, e,
u2+..tupy? <D, amd prob(u) =0 for llwll 2D .

O Zbe next page, Zhe classification oecision —

5 makc"h}_ process s clustrated anol explacmeo for
an avln'z‘wzv; )X'.rface }raozhf ¥ #o be clq.r-r[;fc‘eo/.
The clusivation s s2:ll based on Zhe scmple boun-
cléw? box /:zefrarc/,/ used (m the above example
Lor decisiom -%akévz} for £ e /m;-nzl_; WL L~
Boll £lal decrices #oce tiictoalion a/?/>/£e.r 2o a

_‘? eneral uwcla.r.r[FZGo(-/oa[hé W, Iuwflerj Zhe deci-
Séon Zvee Clustration __<‘_a/>zl&re.r the geweval D= d:-

'7’19”284'60:&2 sg}i‘grng,The decé.rZo.n Zree (s z['rave‘rsec/

L): u.rc"nj boun a/é'n? box Zes#s a/p/ale‘éo( Zo ¥, These Zesis

¥ &
are 5[%:?27 w'riz'fe'n as BOX.Z - S‘zamali'h.g, Po‘r
“ls X inside Box2”

™
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= oa}gcr AND MATERIAL EIGENFUNCTIONS — Coni'd.

’szldcia'n ezjﬂfuwcﬁa‘nr lee clecisio-n-—o-nalfi'n }nroce,r.r as

- describeol 7[27 Zbhe :;o../:/e 2D example

cam be summarized amd (lustrated as follows:

e /n[z‘éally_, set all_?onz‘ (seb) set = relatedd
c?a:s-meméerskc’p_fﬂ'o 644515{7 values £o zero (.€,

7:’°°=7)°,='P,o= ”:o’

e IXECuée the AZGYQYCAL'CQZ C[GCiSc'Oh‘hao(’[%j/__

P'ro cess éq.rec/ O % 2‘/76 fo/[owé'hf A[fhar] z."ree:

X =Z4o-be-classi- " fn! = mo
i fied 'newpoz'ntt o 32 ‘ > stop
O ” 2 _m /-
Stop ‘ Bog B' ¢ > SZ‘OP
et &Ny
00~ O~ 10~ -
S'£°P (;n-Booz 305'2 .ZL—.> S‘éop s*ooP <£ 'og 3,,2 —”_’)sfop
xpu |[M, M,| Xpu xpw (M, M, xpw
?°° ?‘-"' Plo P
=prob =prob =pTob s prob

(boo)‘“) (bm,u') (bm, ‘“) (é‘n; u‘)

. $Q‘)P[°‘le Zbhe value e{) flze.?a—o‘éaéllify oF}X
ito belo'n} Zo Zbe clacss Ael:?‘z? consiolered as
P = max {7)00,7304[7)/0}7)“3.

A "_S;lf_of__:' decision fov @ mode in the #ree z'm/o&’es 2hat
éhe Sub-f?ee havz'k} this fnoo[e as Zz‘s q—o‘,f cs q-,g{ f‘uwl'}‘_eq-

Zvaversed . For exam;’Ze’ "O-sio;:" meams: “”OPTO cessz«n}:le
B's Sué-éree . 000
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-Oﬂ}ECT AND MATERI|IAL ZIGCENFUNCTIONS = Comd'd.
B

’_l_._aplacia'h eijﬂfuwcﬂoms The clecision #ree ¢llustration
and 'heuq—a.z netwerks:...

on Zhe previous pege alss indi-
cate — at the leaf level — Zhat fhe /@oiwf(saé)sei—
i s/aecaﬁ:c Zrans formatioms Moo, M, M,y land /Y,
avre used %o map X Zo ifs ui-space representation W,
It ¢s alse e'rn?/mzzo/ Zhat the Function c-a?/eo(_'_'?vola"
RS Co%fuzlim} @ /’::oz'hz? (Sub)sez‘-:}oeczfcc probabilidy
value -{iv X (7390 ) 'Po, ) 7’,0 or ;D,,) - Teceives as
.’i’f_“_é Zhe "name" of Zhe mimimal o'rzef»{-ealpozuz"
(sué)set‘ bou’holl‘h? box (AOO) bsils b,s o A,,) in addi-
£com 2o Zhe wi- éufle, This makes c# possible = when
necessary or clesirable = Zhat d:ffefre'hf”??oé”
functions cam be e'm/zaloyea/ For differemt Ailj boxes.
Never theless, Zhe ';wroé”fqmcz‘zoh; all have ur=space

as Zbeir o/armazfn] .s,oec;f;’caZ?J UIS’[‘II']D.
The left fi-

a8, 2 I
\B' y 4 Lt [ _ﬁ?rob(bu.’“) wre 522‘452‘1'“*95
2 N L ¢
3 P >18,02 prob(b,,, ) JEE G e

X —> 2 | :Bolj' ;:Bo,? : pﬂl(éu,w)l

g >(8,,2 ?TOL(L“/‘,) |

Cisiom -'maltzfng_,

process anol P-

v Value CaZcula"

7)06 Pbo ?oo Pog

= Poy = Poq ?m R. ¥ion in @ WQJ/

=‘Plo ,Plo ?16 ?Io iR

= Py =P ’P,, ?M féatl &S Mmore com=
| - =Q|=0 =0 |=0 |=0|= T
| 1 N s P : , M | ‘pu-z‘iwj-cewz‘vzc.
’P = MaXx {Poa, 7>¢:>1,?1'o, Plt}
|




