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Stratovan

WOBIECT AND MATERIAL EIGENFUNCTIONS = Comt'd.

‘_Qz;alacia'n et'}g}_zfuwcz‘ions The de:c'rééed T-wea.ruve-[-’.q-
and newral networks:...

a ;oozfni- sed's "z‘ajéfwe:.r “is the

-Fu'na/afmefhf'al MmMeasure We use as z%e o/ecia/.v."nj_

critevion to determine whelher a point set

Should be s,:[iz‘ into Subsets. The .s‘fla'z‘{'c‘hj pro-

Ced“"’e Should fe'wm;rnaz"e W}leh _Q__?_lgt"’he'ra{eol
subsets have a T=value aboeve a defined thres-

hold. We can mow discuss a J'fzc'tli‘c"h} aljo'réz‘ﬁ'm
The .éfF_é_ff?ﬁf ellu -
strades an erf»,lole
for scx points ‘@’
called L.&,...., 6.
The )X‘S,Dace Coar —
dinates of these
Poiwl'.r ave (0, 0)7; (1,0)7,-
(0,107, (#,3) (34) and
(4, 4T, 'f-‘:I'r.ri', we af/:»(y,
&:=2(7) mean sebtraction to the
> point set (5= (22)7
X, Lezu} zf'/'ze %eao—;)" Com=-

] L [}

2 3 %

;ou{e the covariance ma-

€rix for the points; and caleulate the

1{?931119.24483 anal asrocialed (fhawma/c’zec//
_gz;eaz vectors ® and &, for the covariance matrix.,
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m03 ;zzcr AND MATERIAL EIGENFUNCTIONS — Cont’dL.

*Laplacian eigenfunctions The covariamce matrix of

andd meura l networks:...

these six ;)ozfnz’-.r' after meamn

5“6170(‘[{4%, P ¥

(-z-l -21:2)(-2-1-22.:2’"__ (9 16
«2 =2 =) t 2 2J\-2-2- ) 22 = \N16 18]°

[£s _ic'}efnva[ue: are givem 57 the solutioms
o]e £} e eguaézon (IS’—,\)Z.-.- 162'1 ,:,e,/ ,\":34‘ and
/\2 = 2 & 7-/19 Cor're.r/;aﬁdzh NOr IMa Zizea( eiye”&t'
Vectors are €,=% (1, 11T and @, = V2 (-1,1)7

These vectors ave Shown in Zhe fc’;ure on the pre-

Vious Pa?e, The Figu're Q-Z'VEQJJ makes clear
that 4he six 2=-balls — each /‘mvz'n} radius Yz =—
QAsso cia{ea/ w££‘A :.‘l:e Sc‘x_Po[alLS‘ oo mod dwo/uce

a é_gj/ri' ;pac/(r:'h?_((‘orn:(o(evzfn? the six 2-balls
imside the minimal oviented éou'na(i'h} box 3).
The Aou'no/iw.} box £ can be comstructed wieth the
methoo descrrbed om pp. Il =15 ( 6/25-2712023),
The vresaltin box dimensions are f'row'a/ea( En
the -szufre,' the area of box B s given 67
V=(1+% +9%% +1+%) (1 +VZ) = (34+21¥5)/4,
The combined avea of 4he six 2~balls ¢s géven
by Z".f, a; = 67 (%) fi’lr Thus, the T~value
¢cs T = (-f—'n')/({atr-rzlvz)/tf) =..= 7%7%(3##2:1/5)30.30.

Fov exq'mP[el (:'F ane ?egui'reo( fllaf‘ T>‘ '/1'. one

woewld have éo_szzé the six-peint olata set into

point subsets,
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=03 }I:T AND MATERIAL FIGENFUNCTIONS = Cond'dl.

‘Lq.placl.’an eigg;nfuucz‘«:ons ,'F ome wants fo ewf/o, 4

anol newural medworks:,. .

_.f})lc'z.‘{c’o—oj aff‘roac/z that s

Aéna'r;,_za 'na'['urrel omne well be able o continue
as follows: Ec'je’hVGZae Ay és maximal; Zhaus,
ec'jefh vecforr @l cz’e-F[’ne: the ”d[?’eczzia'h ofz‘l;e

Poz:«z‘ set with maximal (coovdinate value)

Va*iazt'éo'n. O"le .S‘Aouloé ‘érlze—reFave e f’z&_—éy/oe-r—
pla'ne 2hat contains Zhe Po«:-«i‘ @ and has ®, as its

rormal vector 'Po'r splc'ézf-én?/ Zhe Poz-mé sef into Zwo

Point subsets =~ wheve one subset woll lie cn Fhe
’he? a?i Ve aoqa[ one sub se—z‘ well Zie £ Zhe /@o.n:z‘c‘ye
neqative & ha Z.)E".f}'DaCe defimned 67 the /Ly/)ev—pla'ne. Tie

fPosl{'iVe xz Ze le Fi?u're ;2]u5{a—a7.le.r 2‘44’3 Qf/o‘roacA
ho lf-

slpaces

e o .ﬁ, z‘ée Sc‘x-fo[th exa'm}o/e. Tl)e
Z'»rfzécéé def‘iﬂu’ztc‘a‘h onL//e _lt7/oe‘r—

-?an«e Ay -F{X,,Xz) = (@,I)K-&'S)‘-*O.

sPl;fane [%n other Wo"rolsl eVerJ /)ozhi' (X, XZ)T

Sy L% Zhe hypev-plane satisfies Zhe

o - eguation © (X, -3,)+e, (X,-5,)=0,

where O = (3”3;_)7 arnd &, = (e,', eZ')T. Here'?.?:(.z,z.).rl

aha[, Lo f/:e/vm—/oo.re of .c):/;z‘z‘i;rj data into weja#:ve
Q’ho/fo.ﬁleél/e /la/f’—.:;mce.rl we can ure 2he E’cyeh vectsr
@ =01,1)7 (net normalizedd). We determine Zhe sign
l of £ (X, X,) = (X,=2) +(X;=2) for (X, X,) €11,2,3 4,563,
@ [The value oﬁf ls lejazl"vs (Poa’ﬁ're) ﬁr I'Z and 3 (4‘) 5 and 6).
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WOBIZCT AND MATERIAL EIGENFUNCT/ONS - Comid'el,

‘L_ai.slaclan ecgeh‘f’wnczlc‘ou_f A{' zéln.'s ;)aa’q—,}} we have constructed

a'na[ 'héu-rqz h;zwo'rf(;:"_
Zwo ;Doisz s«é:ez‘s, i.e., § 1,2 33

am o {3, = El Agm‘wl we mus?
('0%/2!4£8 fée T“ya/ue.r FOY éollé

subsetds to cdetermene whethber

additional sjp/izlzzt'h;__zs necessary-
The left 'Féju're Wlustrates fhe
minimal oviented Aou'ho/z:‘n} box
3, meeded 4o calculate Lhe T-
Value for this poimt subset. (The
T-value Co»mfc,{afzoh fov the second pocnt cubse#,
{4, 5 §f ¢s olome ama Ab;,ou:/; y CO’VIS[a/e'Y,,"n} Zhe fact

Lhatd 4be Lwo /oozwzl subsed av«awje'me—»zl.r are s;mn.ez"n‘c.)
U.s‘c"ny Zhe divmensions of By, Zhe box volume is

V, = (1+Vz)(1+Y%) =2+§3-V'2'l and 302, a; =39(3)2 =3,
Thes ; the 'resulzl“'fn} T—value fov #£his /Doz."h'{' subset

is T=(2n)f(2+2vT) = (3m))(8+6Vi) = O.57 .

As a comseguemce of :7-mme£v L £le '_'é_(:j/,ihes:" of
pocnt subset {4 56F is TH0.57 as well. (3°><~3a

s obtaimed é} 5u££7acizw} the mean of points

/,2 awo/g, L8 ('/3‘,. ‘/3)7;1[>rao—», l,2 andl 3 a‘ho(/’)e‘f—
'FO‘Y"MJW? Zhe discussed ei;Euana[;,Sc': forthe resul-

fz'n} /oo::«nz‘s. Thes step /v:elo/_r eigen values I andl '3
with Cdr'rGI}aO'ho/zac normalized eé; enveectors vz, (’,"’) r

and V2 (1,1)7 =— alefzrnmg, Zhe mimimal oviented box B,
Shewn cn Zhe -{’i}uve absve. Box B, ¢s }eneral‘ed for {455;51.)
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m03 JECT AVD MA TERIAL ZIGENFUNCTIONS = Cand’d.

L La})[aciavz eii__g_ufuwczléow.r We Can UsSe a (bi'her],) z{-'ree,
twovks: ...

anod neural mé¢

Cla{‘a _s‘;_l'rucz‘ave 2{o caPzzu're

and o-e?fye:e'nzL Zhie descrcbed

/’lieva'rc/u'caz J‘/plizzl‘ih;:froce.sr

ansd relevant data ?eﬂneraz‘ed
as 7&1’{‘ o-:f z‘ée ;J'roce.r.r. Tée_{_q,l_"zf
:F_c_}_::'_r_e Qé.f'zl'rac{{; sketches Zhe deo-

Screbed exarm/ole £93V0/V¢"h} SEX Poim .

xl
I )x We casn assame Zhat Zhe gzjézifne::” re-
] _qu[fref»,eni' usesr Zhe Lhresholod & = /2 jdy =

7;17 :fn} Zhat ?oZ%z.L (seb) sets all must bhave a T=yalue
above fhecs £/,~re:éo/a(; (,‘75 Zhes 78¥uire ment s not Sa-
fz.:-{—:r:ed} a )Do"o:zL(.:aé):ez/— well be .s'/pliz‘. The Zwee

sf'vuczlure ca;nluvc"n} ouvr @xav»v)o/e cam ée_ Un a(e-rs{ood

as cz__?ozovf (sud) sed

E="/a Box B

e ————

l‘la’. . ho é
{"2)3‘ “s 6} _e'_"'“___7_5 Wn Cn

the left figure
T=0.30; T<¢ S

" A box with an asso-
yper‘;hlane/ \spliii‘i'nj/ cza-l"ecl Poi'hl’ ook

BOx 3, Box B2 {‘} Iqayz'hj_ a 7-value
il,z’g} {‘1',5, 6} T2¢ cs mot Sflz'zl.
TxO.S‘?; T2¢ T=0. 5'7)- T2¢ T/),e Te.rulfi"zj,_})a[ozf
(sub)sets at the leef
step step R
P level should cortain

more Lhan onre Poinzl.

® @




