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'_L_af:lczcza'n eigenfunctions ® Fo c«:alé'h?/_gepre:ewz‘m.‘&% . The

an'cdd meural Gedworks;:...

’rno;f éa::’c Cnco a/é‘h} u;ea/ %

a g_é 7&? "re/;ye;er,,z‘c‘n; £/I€_}Darawet(6'v($j deﬂ’n:nj

-)Fa’.'é-ne.r.r S Ai'nar; o é:.'z(".sz['rl'h; e'ncoo/:‘nj_. /z‘
s assumed Zhat Zhe value(s) ofa/vara'me{er(:)

/m.s' a certacn {-/?J'Au'/e) 'rafnje(.s')l L8, 8 COF-

z‘e:az associated interval (s) <n w/u'cé z“e Ya-

lue (s) cam vary . Im 4he szw/:/e:z‘ case of a umi-

Vavciaie {“..‘{fne;; fu'h ction ) ome must onl;, encode

the allowed range interval o{’a.rc"n}/e incle-
f@uc/eﬁz‘ parameter via a set of bit-strings
of a fexedd Zewj,z/él ale,f:u;n} .S'/aeczfc'c vaelues

in Zhe intevval. Of couvse, a fitness function
s jemewalli a omultivaviate function, where the

-F,:z‘—ne.rf o[e/oehd: on seveval })mrafmc-z‘er.s and mul-
z“’/;[e Tamge indevvals are emcodedd via b2id-
-:{rn:fnj: ((wets Po:.a'é/;, d: fLerent Zeu; 2hs) . Inm

an ©ven more ;e'neral sez‘;‘zaz?, the fitness fune-

Ziom cam be a ‘muh‘a‘-/vec{ov—\'czzuea( fa%c%[on)

Co*ns[:z.‘z«n} ef’ 'mulff.'/;/e inolividual 6éjecz‘¢'ve
functions Zo be conscdeved cn Zbe sverall
fetness function o p Ziomizatien. Im our box Zree

scenario, the /Dmfa'mefer; of a .rz'oz?[e box ave Zhe

ceozfev/;oz’hz.‘ anol the D basis vectors, each de-
-Fc"neo/ é; .D coora[,:omfe Va[ue_;,
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OL%fZQCL'a% eijehfu'»clliok-f Turé/zeo—/ we can consider a
adol "heuraz—’nez;ovks:...

classification ?e'rf’owma"nce
fetmess function 2hat is .Si'*t?[e~/.5‘ca[av-Va/aed
or %ul{é-/Vecl-ov-Va/gec/: We can measure per-
-Fevr»,a'nce weth a .s‘_c"njle P-value (scalar-valued
case) o7, fer example, with £he valaes 47@.&3
classcficatiom outcome ..2.47./9_5.:/ cje., T/V! TP)
F/V, FP and MC (WZJ’CZQJJ‘Z{)CCQZLEQ%), Téu.r, one

can use Zhe relative occurvence values of Zhese

feve _s-/oea‘;f;c outcome £7/oef Zo establis) a vecdor -
‘VQquc( -F:.'L"her:fuwcféon.

® Constraints. Typéca”y) Zhe GA must ensure 2het
B

certain cow:{rac’hfs z‘/mz/ aﬁ;/7

Zo the /Oafrq»»,e{ev.r Zo be opti-
mized are .S‘at‘[ff:eo(. Such

Co'n.rzlraé-nzl.r CTamn Ae 'hu'me'n’c'all

g_!;eéraic, jeo%eé'n'cal or

zlo}?o Zoj feal co-h!z"razfn{s)ﬁ'r

GXaoane. The lef? -FL’y«Yg Shows

Z(/le effeh{c'az_jewmezlfr[caz 7)a'ra.‘
meters Zo be o}oz‘c"rm‘zed ﬁ:r a box

| BX\ free box ce'n{er/asozo.z‘sd:) d.‘o, d:”...
i

Geometrical data ah'd ,éax basis yeetors 16‘1/67—) /Alo)/ég)
JeFé'hé'n} box free . Ibl ’ /éz) i ﬁq— z,{'ree AOXEJ ,B} 30)3’) -
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oQPZacéa'n ei euﬁm&' Cons;‘a/e'réfnj m,z; the geome -
a'hoz ’heu*al ne_ZWo-rkS:...

‘é'r:caz ;pmrar».ez‘ev:, zl/te .S‘calafr-

~velued Pevf’or'mafnce -Fa'hc{zoh p zlo be maxi-
mized A} Zbe GA can be writien as
P = 'P(a:) Eol ) Cos, Tors Cha, ity

TR ST UETRRT ans

The vector-valucd function 2hat comsidevs Zhe
relative occurrences of classification result
-£”:e; TN, TP, TN, FP ana/MC) for example,
cam be written as
(7w, 7P, 7N, 7P, MC) =
= (7N, TP, FN, FP Mc)
(%€ o, b, JTbu TS TSI TS ),

As a conseguence, one mus? define constraints

-Fo'r box centers ancod basis yectors — if necessary

or desirable. One must be careful when c/eﬁ£~

’"-Z'h?_ and éu/uaséhj such Poiehzzéaz constraints.

T/ze onc"»zizazLZa'n ?-roé/é”h: é"?Vo/Ve_r ancd musd be

solved -ﬁnr a _éic?/z-olc'frne’h:c'ohaé domain. One

”17.«:1_‘ NOT assume £ﬁa‘£ c'he'S ”L"h‘z(uiic’oh”'rejarolc’-nj/
”af/)YO/YZQZle coh:z"raiozz‘.f” s Co'r'reczl. TAe GA 'marf
é)e }Dev'mz{{eo( ZZG _e_X}’DZO're z‘lze ‘é[}jg‘dc"hze'hs.{anaz_

domein as %PCGJ'J'QV} Zo uZ{'Z'matzeZJ Zerminate with
/)

a 'h.ea.-r—c/nfé'ma,z solution — that 'nu'}/nf me? be "intuitive,
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'Laflacm’h e‘}f”h'f“"c Zions For eXa%/Dze) one <an :.'nz‘er/mreé
“and nearal medworks: ..

:§ O'na[ de.n.'?‘n_?eo'me-é'rzca[ con~-
ZS .Szl'ra::fy,{; Crn Oour éax fvee Sce-

Navio as fo[/ows.' faeA box ¢s
defined 67 cts center and
$ -7m:z!‘aal/7 orféo onal éa.rz.r

VchoY;_ /'F a GA were a/e-'
5£7weo[ and £'m/o/e'».ewz‘eo( in

/"

C TI;, a WQ7 2hat were o 're/o/ace
"(re=)combination a cuvy ehl'~jeueraf¢o% box B 57 Q
results
C > E ’hele"J e'heva*r_au éox B 2.‘6871 one

”a; ""l_l;z Cou{o( Co'n.rc’c/er ZAe c"hcovf’m'azLZOh

L of GA constrainds fhat e ffectively

lemed fhe maxéwa!l; allowable d:-

FExample of constraints stamce between current anol mext
used to restvictd the're- o
placement” of a box. ceni-e-r/oozm!—s Cand T,see lefffigure.

(/92 Zhis coniexfl ome must /feef in minod that members

of a Folpuquéovz are entive box Zveces and not indd:-

viodual boxes . Tlms, when co'n.éi'n&hj, Zwo ’meméer.c) L€

Zwo box fvee..r, Zo combine the }eo’»,ezl'r‘,’caz chavacteri-
stics of different tvee nodes doesnot seem appropri-
ate; cn othey words, [# seems Prude'n{- o combine on/y,
data of the same noole im twe Zrees, e.g. Zle data
defining box Zvee mode B,, fyo»h, Zwo ;eo'me;_‘o—;callf

different trees. ,T/le 'F ure shows the restricted "re-
placement”of a box B by B, ée,ic lb,b:] by {& ], Ea].
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"hepes e Repioding cacainiappled £
the creation O-F 2be D basis vec-

Zors c:-f(J a Sfec[fc'c box Zvree fnoo/eJ basis vectors

can change divections and Zeh}#ts. One could em -

Plo7 Consf-vm:'nlls that lemsd c/zaw;e: im olivectiom and
le'nyélz A 'nece.f.raY/ constraintd that nust a/tva]J
Ae SQ'Z‘S)Ecea[ ¢S c'rzt/‘mi o'nal f/__' Iz.‘ s exPecheclééqf

Zhe created ')zexz'-;ene«rq-han bascs vecdovs [A” /62,_ .
/i@_ are 'n«:uzla4217 o'rf/zo?o'na& MQZ‘/J@"%QZ‘LC&U7 ) one

cam exP're.r.r a'no[ G"nforce zl/ze.re Cowsz"racfﬁz{-s-via z_‘/ze

wse oF ’ma{"réce: féazé ‘re}'pfresefhé accelpz‘aéle ‘L('raog.f'
ik of a on. TAe.-f_gjig
B i3 (lefz‘) custrates im an

aL.rz’racz‘ magnner lzow

2a‘t‘éo’h) Totatiomn and scalin

fke_g,eowez‘-aacal c/tarac-
f&w::z‘Zc: of node 30 o1£
twe box Zrees of the current

Cur'reni 7 ‘F !
_——56’7181'47-‘5011 ?e'n era LO')!’ -R exnfn.? e,
could be combimed o de-
mext Line %ex{’c?e‘ne"a:_[.:on eome-
CEe———
33’12’3.1‘5’2!— z.z'rc'CaZ chavacteristics O'F B .

T/le Séoww 50?(95 a'ha/ z’ée center
Pozhtl.r caffare z‘ée on—c‘héeve'h%

’»l.efr Vl.c

next-gene-
Tation geo-
' o coorodinate S/er'm.f (ce;, J‘Er{/Or:?Zh.f
CO‘MLZhZu

® Curvent-generation
Jeometricel characderistics.

and axcs éas[: Vecfo«r;) ['nValvea( in

Cn Z4.s S‘Pecc’fo{c (Te-)COMéé'haZ‘ion.
®oee



