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'_4_q laciamn EZquuucfious 7/!9 éw(,'z‘;al Sz‘az’-e af’ an evo[:«z‘é-
aned neural nedwovrks:...

omary alyoritha, (ifs inpuz) is

l an inltial population . Regarding our classifi-
cating a?/)/(:cqzlc'o», , We muct optimize Zhe classi-

® Fication, SJszlew ‘s (A;Per-}}wafawezler values, Thus,

a rYanrn Jd%Z;/-jéhEYqzl‘ed Se{' 676 /)ara% e{ey \V—i’a/o-{_e;r

arel wdodl as L itiial ﬂo/ou/azlc'oh Mmembers., We ;eme-

w—atLe aé lea-ff £WO WPNAEr.\' a'no/ 'rq'ha/o'».[ assSig n
e e T A e e e e e S S s

Gny g e Vane 'Z.éo each member {Aeleee'», O awd

hqu;_e_._}. The cntdial membeisc shisilil ”mzcely/

Covc,,” Zhlo bay. Sl bl et ianial WV=-space ol daaiia s
an o c'a(eaZZJ shodllel Lo alc':?lﬂ'c'éuzle/%ear?; uuzf‘o"nZJ.

T be oveYQYChznj o/;z‘:nzzahoa1 ?Mz Sl e e
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Zion o,e fée GVoZuzLZo%ar;, a jovéﬂ:% such 2hat £ e

Co‘hzli‘hualz} cl,q»y,;{;,}.f—o/’buZafc'ou 6-78 \V-{w/:;/e_: Mo VEeS

Zo a locationts) Whevre Zbe S;Jz‘e%':erfoy%the

J

f‘rwcééoh.?(lv) cs {%eevl;) O}H."'cf‘*naél L., maXximal ,

TAE‘ ComPuzLazlJo"naN} 'rno:zl ex,nen.:zye ca/cchzZ‘[o:—. ‘s

Zbe computation of Zhe performance (zfzéwe:fZP_Q\Q
-Fov each member in Z2hbe initcal fo/"-”uZaz_lJo‘h i

i @e:?:.’zze Zhe overall cost of a= el/oztczlc.'ouar; algo-
riidh , ¢t is a ?/oéczd fumctcon optimization methodl

wWe cagn uSel since sy_s‘ée»,.?erfo»«mqnce o};z‘sz‘Zazliou

ks a-f'r(?-f’roce_fféh} sz‘e/’l. ;-;."f'ne.f_f (=f(\") value

co'rnl'ou'l'a'fio'n -For each Lhil‘ial member can be cdone cn a

-PQYGZZCZZZEO( Fashion.




Bernd Hamann -22- 2/10/2023

Stratovan

. 03JECT AND MATERIAL FIGENFUNCTIONS — Con' d.

’é—_f'- lacien e e'hfuhczlious We ofde'r' i.he P uzqz‘.o'}z
I a'nf:/ meural 'h;eEWO‘rI(S:._, : —P—f

members based 6% theinr

® assc’y'nec/__;o(lv) values , )chch’h; the fittesd member
at the z‘o/:» sf Zbe nre:ulz‘i».; ordeved J:s#. /Vexél
we ?er{?oo«'m t2he actual evolution o-F;_lLefo/ouZa{zoa,
via a WHILE loo/l, or example, £4at o/e{“zm'/e{;

terminates after at wmost maxlterations Tepe-

Zidioms | [[his Zoofz can also Zerminate when Zbe

fitrness (/f> (W) value ) of atleas? ome member s lav-

g than a S/aecéff:ec( 'mz—m:v-'ql? ”"re?tu'rea(" P )

"standavod ex/Jecz‘azzc'ou”} or when Zhe size of éée/oo—

/GHZQZZ[o'h has ;)a:.réé[; gene down 2o loss Zban Zwo
'me%éev:. 77)?58 /a_rz‘ Zwo 're;aivemehz‘s o/ethe ;fée

Zao/, ‘ol Blolewn ex/ore:.rzo;,_?(lv) ”‘hof gOoo/ e»noujﬁ_:l

AND no. members ¢n ;Do/oulaz‘(fo'n 2 .l arder
Zo Select member subseds for the gemeradion

of Y ew 'meméer;, ome Uses f{zl'hes.r as selectcon

critevion . Car're'nz.L members ave oviered in 2

Zc'sf/’ f[,u:, one cam for exa'»./oZel ce Zhe 2isd

———

oro/Ey fo aicys 1 /z."h 9av2} o/ecrea:"u?./oroéaéc'/izzz
Values {-Foy é&i‘h} Selecz‘ec[) Zo Zbhe members —
Witk Lhe menber ot Zle 7.‘0/;; of Zhe list 'recefm'uj/

L‘lze /zzjlze.rlf ;Vroéaéc‘/[zl} VdZae = AZch’rnqua/e/},one

carn _z_m_qr};_ a %?%éerls f,:z.Lhe.r_r {/'> () Yalue) a/;'reczl/y/
ég Q.?(IV)“VQZMG-SPQCch‘c Sezecf[ory,_ ?roétzéilfllj_,
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O&Phcian eig_e:zftmczlions ¢ ;s 4"»:7)07{:«4:% 20 mote 4hat a

anedd meural metwovks:... 3 s
subset of selected Ve? £

'memée?s cCanr have £w:>/ f_b?ee 2 maore 'me'n.éer.r <n ,.'z’-,

'—F‘*Yflleyl subsets cam have defferent numbers 076

wmembers co 2herm. Omce a cevidain percentage of Zhe
-Fé-éz‘exé deembers has been loentifced and subsets have

been establishec, we carn Combine the members

En e -708c£7[)6c subsed Zo Jenewrfe rew members (;Jo—

Z.Le'ni-;allj havéhj £o Jq&’r{} ceviacy dmirima d {’Jiue.r.r

/"
'Te?uiremey.{:). Ca'méz'hqzzioh o{’ me'méev:” i ouv

context ’re-Per.r 2o the ramolon, selection of W-zlu/ois

Cowfo'ney,zf Values == of lV-Z.luf[e; assoccated wieth 2be

Subset menbeovys ™= anmof Cowéénzh? Llese values o

geweva{'e a mew W-iu;:le ) .,',e,) a new member. For

GXc«fm/oZe, T Sl 0 R SRR 7 R P R R RS

¢ ‘ ‘ 2 2 2
assoccatedd W-Zuples (V,’, Vz‘] V_:;, Y4, Vs, VG)} (V, ¥ Vg,

2 2 2 3 3 2132 el
V‘f ’ VSI V6 ) a'hd (V’ ) VZ / V3/ V‘r’ Vﬁ-, 1/6 )/ iéek ZZE}

' 2 2 / 2
@ couldd 7700/L¢C€ Zhe member (V,:Vz V3’l/,rll V_,,-lvg')_

(Sucl, a combination (s a j@heYalc'Zqzl(foh oef 4)e

standavd <rossover-based combimation where Zwo
'me'méer_f WOuZo/ ée ufeo( éo f»ro %ace Qa new 'meméev.)

\/\/179-;2 a CTrosSsover Ca'mAC'haé‘:oh &g o(o'he, we

gZ/o_ZJ_(Q'n; number of ) mudations Zo tje IY-z’:u/JZe
resultin F’roh a combination. For ex‘lMPZe, we couldd
QTTZ} 2hvee random mutations Zo (V,Z, y,_zl Vg" V‘f': V;‘: Vgl).
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.Ld?zQCZQh eigehfuhciious Th,e 'V'e.s‘u2£' ,afzf‘e-r -muz"azfé'o@z

and meural metwovrks s _,.

2 2 14 3
couldl be (V, € v, 1@,1/4*7-511/;, 73 */.s).
TR

Ofi course, ene must Pusuve that al2 lv-z’-u/ale compo=

’he'né Va?ue.s‘ remacn < z.zl:ei"r azzowed w.qu 'ra'hj es

whenr /’>e'Y-/~ooqu"'ni fnvuzl'a'fc'ou,r. For Bhach newmien ber

we C.o‘mpu.{'e :.'z‘s-f:t‘ne:: (:P nwl value. We can Zhes

insert mew members imto the orcdered Lis? o £

aH Cur're'h'z‘ ™ e m Lenr. /-F we c/ec'c'o/e Zo u:e_g;_g_ as

a c'r(:zLe—r;oh foy u/oa‘izn? zf/,e ?o/Jquz,lconl féeh we

well have 46 EMmcrement Lhe a?_g_ of eacl /¢0/0H-
Zaz‘[on ’me’méer (= 2K 3 /:qur% oﬁ %Ae WH/LE Zooﬁ-(’.‘éa{'
cou{'rol.r £Le PO/OMZG'CLZOI—;'J eVoZuzLZan. Fur t‘kerl zf’aje

ce lconcrbleried arned ol moenber miuctbe eflismateid

wAe’»z ézL.f Qje at"ér"éu{e \sazlo's-,f;e.r z.‘ée c‘aho(éz‘:on

gge )’»,axA?e) Zhich, We wcdll alssl dleletal s mo -
691—; -F“ro'». élle 2[5‘2{‘ W178‘n £Lle7 Aave ?eac./'zedz_léec_'y

Q?e Lianls? ) clo'ne Qi’?arlL ofﬁéée W,'”LE IOOP_-
°£!o£~e. |l Zhe contexd a;e o ur app lication and
ove'ra'v-clu’.'nj-goal —Pro Jucéu;_}iffu[al‘:.’on:

2hat over Zime coniimual{;’ c"m})'roVQ Zbhelr

_f: erf’o'r'mq'nce 2, <. €. cmprove Zhesr 44;’/;‘:‘}
Zo dedect :Pecz'f::c magerial s — 7 'mc'?/:z,’-

no be a/e.n'raé/e o7 ao(Va'nfdj Cous Zo e'-"h-ﬁorce
an Qje lémit. lee \V-i'ufle.f wcth Zhe Very dest

.P(\V)-Value.r shouwld NOT be eliminated from Zhe
@ Pof«lafc'oz‘ .
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._L_QPZQC(.'Q'& eijeazfuhcleohs Iﬁ one disscavded a;e as

a'ho[ neura ‘he-?wgr M g T oo
QA member addvcbude ) oeme

coulel comscoler a Va-réeiy of az‘};er_ofzzl.’oh: Zo

Control the evolution of QPOPRZQ'?‘:O‘h. We ole -

Seribe some Po.r.re.'éc’&'z‘ée.r at g kijlz level.

I _L)_AS lo»;? as a ?Ofulal-imm o-)e \v-iufle: cs "'re-

laé:velz small” and the percentage ef
new members is alse “relative l} small,”

one can Simply expand the initial popu-

Zai-[on Ohe-L7-ohe ) ‘7 alwqy.f iw:eréa'h] @
Mew ZJ’ Pro duceo Mmember inte an unlimited lis?.

I 22 E'h-Fo'rce a_-f’«.'xeo( Z_of“la'éio'h séze,u.n'n}

the size of £fe initial pepulation as £he

@ needed size consZanid. When mew members

arve pProduced , insert Zhew into thelist
of all mewmbers. After each iteration of
the WHILE Zoo,o C°'h7.l"'°”¢’1-,j Zbhe evoludion
process, clelede all omembers ‘ad 2he Aoféog-”
o-F 2be Zc’.rzf) £ . e., Lhose members that are
in positions ée,ahd Zhe allowed List size.

k mew %emloeu‘, delede exacfly k member s from,

I é) Assu'mi'n? Z2hat a WHILE loof (Zevadion 7'"9(«:9:
®

1.‘1.8 1116‘%681' 1[:1" bruay s ‘ra'no/o'».Z} or via Some c'rizle-r.:a.
¥k AT ALL TIMES STORE THE BEST w-TUPLE %

X ¥OBTAINED SO FARI "E'; THE ONF WITH THE ¥ %
¥k BEST prw)~ VALUE_ THIS w-TUPLE IS THE OUTPUT, #* %
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