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= Qp}fcr AND MATERIAL ZIGENFUNCTIONS = Con 'd.

‘!___c_z?ZaCZmz et _@_:;f)uwcl"iohs In .s'u'm'mq.rgi Zzhe described Te-
ane meural networks:._ ..

Issues with splitting.

Sf?z'z‘z‘ioz}_ of

pea z‘ea/—éox-splzz‘lmj_weééoa/

Cafn) em ;»zwczfle, [eao/ Z0 Zwo

_f'g cometrical " issues £hat one
must keep in mimol when de-
S[;'ru‘fn} ancl i'mlo/e'».e-»z‘za.}

Zhe method via an effectcve
aljofn‘z‘/nn . The Zwo left fzjwes
(ustrate these issues s (E) Fhe
_S/olc’zlz‘:."nj_ of box B ¢nto boxes
Bo and B, can introduce corner
verticer of boxes By and B,
fhat lie outscde 3, see z‘o/a ﬁ?‘”ei

OhCeTMNLR (5 ¢SSUL, An aAPpproec

-Fo~r QXPa'holz'n} :E %i'nimaﬂ}é
6ox :2;, Aa.r éeevz q(z.rcu.r.reo(; _(:’i)z‘le

bex B can fvoo/uce chilod boxes By anel

3__:flta.2‘ c"nz&e'rsen:{) see bottom Fa‘?uq—e)’ Aqo:a/!c"qj Zhéis

intersection ';‘a'roéle'm" has 20t yef been exia[o?eo[)' ‘n
aa/o/[{[oaz) whenr iXpa'hv/Z'h;‘a box B 4o ong Zhe
larger box B might also Jeaol to aclditiomal box-

~box Cmtersections as a Conseguence of £he expansion,

Mo st 1:‘/&917 , Zhese 'tjeaﬂmez‘n'cal Yissues arise rave {}_ ¢n g

?'raczlc'caz a/:};}[cazlc.‘oa and Suclz box G’XPG‘hSL'o‘)zS ard inter-

sections are ’reZav.'-::vely fmall " /{evevﬂ.eles:} a general

Z'M?ZEWEh£Q£CDh mus? comscder them.
[ N W }
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-08}1-'67 AND MATERIAL FIGENFUNCTIONS - Cond'd,

*Loplacian eigenfunctions The #vuth Zable and the f_{jares

and meural

networks:.. .

on 2his page cComcern Lssue (2i):
i o

case )KG'Bo x\’e3, ka'houz'n Zbe case o-Fa box = box
) F + ¢ i P
2 T T an‘e-r.s'e’cztéafn Scenarde 're.ra/zli'n}
3 F i -f'ro'm J‘f/c't‘i‘c’h} Q_fave"nf box B
L T T into chilod boxes Bo and B,. In
e Zhe context oF Calculafi‘nj Zhe
I * ) 'heec/eo/ }D*oéqéc‘lifi value Pfov
2 X E L Q 7305%{ X '{)cu'r casres must be
& ; considered.The Zrath Labdle in-
B 2 : cludes Zhese caces; T (Zrue) com-
PZZe.r £hatd X (s im the 'res/oec'éive
Z,_ J Z:,s B box, while F' (false) implies Zhat
= S*°P y (XE'B) {Ae poz'hf is mol im the box.
T/lefzjwre under the table
B, L - B, Shows Zhese four Location
I Y/ case ) 2 % ,oo.r.r{éé[:.’z.zc.'e; for afoé'héi.
& o / Cas\:j;} If _)'_K_c's cnsicdle eme child box
Boo Bos 2 of B or inside both children
y cesed 2 =
N (E‘\< ‘l,'n of 3 (beer.reczléou a‘ré’a)}
'c:.- " \y COM?“&'POIR cCne w[/[ /lal/e Zo o/ezle‘r—~
n PO;P! ? mine ONME child box for
J)E’Zler'mz-nc‘uda, unc';ue Zree Zhe u%[gae z('r'aversc;[ 07P

“ra vea—:a[ -Fo'r

osscble cases

a»r.:.r:n} {’vo-n, box .r/oli;!l-::n; b the lz’ree /u‘e"ra"rc/r7 672 A0XL‘°.!~'.

T he Ao{z‘om-le-ﬁt‘ F{yqre sl)ow‘g
a flow olZanrqr». -ﬁn— f'reE‘(rcsvef!aL
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= O.B]JECT AND MATERIAL FIGENFUNCTIONS = Cont'd.

. L;izliiiinlizegvfzzzfzoms Casel is sim/ole, as X (s not
T " imscode By and met inside 3,,’

p*roce.c.rzoz;,_ can be fi’f)’ﬁl and the value of
;afroéaé:/zzl/ P s zero, Cases 2 and 3 ave handled
5{7a£?4f7€ovwa7d, as X (s Cnscole ome chelol box
o'kZY,‘ ‘_.F_)E s imsccde Bo (3,)) Zher Zhis chilel box
well be comnscolered for further splitting ed imto its
chilodren Boy and By, (3,, an ol 3,,). Tﬁu.rl u'm';z«e

Q'no/ -unawézjuous {vee i‘frqve'r:ql S assured -Fc'r

cases [=3. Con cerminmg case 4, one must oetermne
whether eme should conmtimue via the sub-Zree of
Lox Bo o of box :B__,. It ¢s Com;>u£al‘£ouql[7 %ot de-
sivable 2o comsioler Zhe Fraversal of Zbhe sub-Zrees
of beth By and B,. kee?:'h} Zthis desire in mimdd,
one can handle case ¥ as follows: /f'_)?_f /c‘e:g the
Lntersection reg lomn 3_{’ baveos| - Bol anid B, i Zhen ctwill

be })o.r.n’é/e Zo .Ef.’.’"f“zle c/ar.r-meméer:é;ﬁ_/)méaéi/“z{/_
values 7[;‘07 >l<} Z.e./ ?o anel P 4 For z‘/u’.s'furfo.re}oue
Woulcl mot calculate and consccler Zhe ”z.‘:;lz‘we.r:”?’

values cF éoxe: 30 anol 3,; one would af/){; Zhe de-

.S‘cra‘.éeo/ Z:,"nea-» ?__e/v_?fz'h?___ clz'rec{[]/ zla z.lée.re z‘wo one:,
’"M}?/:Zn} 2hem — ancd all foc"nz/-.r inscele Lhem, L"nczualn,g‘

]

X = 2‘0 %orwalizeo( Ul-s/oace. (”/yo'r'malc'zec( ul—.r/mce

refers £o Zhe cteboid ["lljac"h D-dimensional SfQCE.)
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» 03]Ec‘r AND MATERIAL FIGENFUNCTIONS = Contol,

e LQpZacuzn et e'nf’u-ncfc.o-ns T"zus ) oene obi‘ac‘ns Z‘Wo L%aje lo--
ano meural hetworks:.

Caﬂous[}:omz‘: for X, since the
£Wo Loxes 39 a'hal 34 eac/t o/ef,:fne a ll.'??eQ'r Z"'*a‘tho?-
’ma.'ééo*n )eo'r z.‘/;e ""“}’f’z"’j Zo L_", ’J:b. Foor z‘f:ese Z‘Wo

i.'ma.je ?ozhz".s) one can then calcalate £weo fwoéa—

hile 1‘7 values Po and P, — 67 eVa]uazLZh? Zhe spe -
CLF‘C ?'roé abi /;z‘/ fu'»cﬁofn defimned for this class
over the domain L=, l] It is important Zo keep
in mind that Zhe q—esuli'm,} P= and P-valuesonly

Serve one Pu?fose. 'f 7) -P Zhe sub-Zvee of Bo
well be E.Ei( For #he co'hz‘(.fnqcszoh of #ree Zraversal,
i.e., Zhe child boxes Bio ol | Bo well Lo cdoicidorieal
next ete. If 'P > P Py >, the sub-Zvee of B, will Le
_w_c_{ for ¢he Co'mlc.hua'l'ioh of ree traversal l e, Zhe
child boxes 3,0 amncl B, will be considered mex? ete.
The flow c[c.’ay'ra'm shown im the bottom =left figure
°x p. 22 (7129 02023) also describes Zhs process.
Tl‘leve'ﬁ.\ve) Zhe values of Py and P, are _@_7 usecf
or i'n:‘ev/o'refeo/ as C/asr-one'mée'v:/llf_/a'roéaéi/iz‘c‘e.r

of % j these values .s':»m/olj ensuve Zhat 2he tra-
versal of Zhe box Zree MEVER comsider both sub-
¢vees of a box for Zie determination of a elass-
~membership probabilidy for a fo-be-classified

foc"h£ X . One must also keef in mind that Zhe geome -

N
¢rical expansion of « bex B Z6 a éox3 can .mire duce

on-éox :.ozz‘ersec‘fl—c'ns‘ 2.‘;14.5 case /s c[cscccssea[ 'nexf
00
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® OBJECT AND MATERIAL EIGENFUNCTIONS = Comddl.

'é.__@/ola.cz:zh eijﬂqfuncz‘zaus Such add:tional hox-box inter-

q'nol 'heu.'raz Mef'wor k.s' ek s

.Seci'c'o'ng cam , En /'.wi'nczflei be

lﬁt‘*oduceo[ Ay zf%e z‘vee Coyy -~

.S'f"ruczfe:ovn P'roce.r.r a'no( on

s_)ﬁl)afn:iak: féaz‘ Gre @ Conse-

guernce oF 2{};9 descvibedd re-

g g gl |

;Deazleo( box .s‘/o!iz‘z‘:w} me thod.

T;le Ze 2 £ «ure sket /,ves a
g?.‘}’.a'nsZo—n of boxes Boand "-F‘“ ﬂj"— T
3, leaclin; Zo mew infersection. Vé’rf sz»n/o/e QXQW/:/e. He'rel z‘ée

boxes Bo and B, "c"m‘z‘iall/:{o_
Mot intevsect. Whemn "ff’27‘:°‘} repeated s/olc‘-}zl"-n} o
these Fweo boxes (amo/?o.r.r“éfy b ein c/n:/a/'reoz) ct can
become mecesiavy Zo expand B, anclfor B, . ln Zhe

(lustrated exafm)ple, both boxes are ff?h’ha/ea/; Zbhe
~~ ~
're.ruZ{n‘oz} boxes ave By ancl B) — anel 2heir inter-

Section (s Shown as a shaded areaq . OFCour:@, t

3 is féeo'rei‘c'call vosscble that
e ! B, et
! :—r\, hi —f'———:r--—:—"' s i ""l Vé"rj comp lex box-box cnter—~
':300 986 mdflmach1 o o s sl o |
It | yii ~ A sections are introduced, see
_____ 1 /

® :r- 54| _;: '5:-:.:'_ el e "o"': left P:.‘?M'Ye. /'hz‘azt‘zvel;v, Such

!

Bo | pretpt L : intersections af)ex/oawdecl bo-
B e s e ol S8 SRR s IS o |
L__ Spei .._|__1.J _%:J: i xXes do mot ac/V@rsely Q-Fﬁecz‘a

~ = =
[« S O e O et B | s it e b ot et bl e | ?"'OPG’V CZQ.SJ"L’#ZC’G{:’O‘PI otd-‘C”ve

l'ni‘erspezt[ou: cfexpdha/ea/ boxes. ',eor Q for."nLL X, AS‘ Poc”kfea/ oué,

z‘ree f'ra Vt"r.s'a[ -Fo'r)x ?nu.stt N0t

ZQQQZ 1‘0 z.‘ée Z"raverr:a_z O-F Mmore féa'h one sué-—z‘ree o7ea 'noo/e.




