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I mp e rfe ct Le ar ning af Wu|ti - {Lassifler

by Wgr " lng. &aóek íl? ebík

"The x:resenťecl dissertation is &evotetlt"o a new sa-cal\ed ilnperfecť appraath to
ciassificati an prablems" As orrt}in ed ln Ckapťer Z, The main gaals are tc propase Lhe
crsnstructian ať a novel c\assiťier,based an a principLe ať the critical sensitivity, tn create
the concept oť the bitld*n c\asses, ta prrspuse an imperte cttrearning strať,égy, anó ť*

develop a new teclrniqtre ťar the data selťarganization thaL catůá serve as an alterwat,zv*
tc ťhe traditiona\ Kohonen learning.

Frrsm this point ať view,the tapíc ať the disssrtation is relevantin the fields of
data analysís, classification, machine l*arming, clata sťructure óeLectian"

T h e d i s s e rta li o n cansists rsť an lnLr a du ctia zs, 7 chapter s, C o n cl lis i on s,

Bihlio4raphy wit,h 8a reíerences, Appendix lzwith souťce coóe examples anň Appendix
X wlth alisť c:ť 3 au[lror-selectecl publiratians in iTnpact jtstzrnals relevan?.ta the

dissertatio m, alangwith their copi es,

Bacl<graund inf ormatian relevallt ťa the enťire research pyogyarn, inctruding the

ťarmulationoťthe c}asslťicatl*nprablem,trea&ing*rmastcamtnanlyusedrnethads,
prepf oces sing rneťh*ds, comp|exity pr*bleln, and *vstimization criterla, is given ín
Cbapter 1.

Th*. mativation oí the author and, the gaatrs af the study are given in Chapter Z.

The main goa| is ta create a new c|assifier,The rest cť,the goals are cannected" anÓ

subordinate ta the main one.

Cbapťer 3 disrusses the novel appraqah ta learning algarithms af selforganisitlg
Tnaps,Tlse aim is tabeneťitťram a natural proce§§ *ť diťťusian and presenť an alt*rnative
approach to the ťraclitional Kohonen 1earnimg.

'T?le generaltheary aťthelmperťeú|earningar* discttssed in Chapť,eť  ,This
seeyastabe a centra| chapter of the whalethesiswherebasir,methods oí patteYnsub-
sampling, ťeature sub-sarnplings as weil as ťhe wse ať irnperťectlearnlng algrsriťllms ar*
s u nt nl a riz.er1.
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\n Chapter 5, ť,he resu]ts ať altr the previaus theor*tical parts are sumnlarized and
ťke classiťier rlescritrstion is pl:oxsased"

Yinally, the test resltlts are pre§enteáinChapter 6,where the known reference
datasets are testectr firsl, ancl then ťhe proposerL classiťier proce§ses the so-called real
da|.asels"

cbapter 7 presents abrief sumrTrary oí used Matlab functions together wiťh the
tlesrrlpttan of the related rIasslficatian wethad, The last chapter contains ťhe

tanc}usians abť,ained in the dis:;ertation and ťarzmulates soine new researth prablems,

Assessment of the methads useitr in the dissertatiox

\zlťarwally, [lre dissertatiau is a ťre e text thať. disc*sses various heuristic
apprtlach*s ta the problt.m of classiťicatia,n tn ťeatvre spaces,In view ať the yasťness oí
ťhe ťle|d ať sttlc|y and tlle ťrsrlnulated goals in tlle íorrn lhat is cornplem emtary to fll*
*xlsting appraaches named as " stand,ard per{*cť" algoritbms", the auth or ls ť*rced ta glv*
a short rsverview af mamy methods tl,seó ln this ar*a, Aťter that,he concluded {p. 47) that
" wehavc nts guarantee ťts obtain the reqwested praperties, e .g, perťecťness, accuťacy, ar
serlsitivity when the classiťier l*arn,,ng pyacťss is driven by slandard perfecl
algrsrit,kms" " A§ a result,, res*arch efťarts bave b*em shitt*d trswards the new gaa!
indicat"*.d as ,,impert.ectlearning" wllichrnaniťests iťselíin an improperway as ,,we dr}

natinsist an the algorithm perfectness" ,bu| ,}a way1< íelrlher with all the difTcrent
resulls ať imperťect classifiers providing diťŤerent results on the same pattern set" [p.
47}.Tlllspragr"arn is protrrosedtabereaXizedinthre*ways: [i] seiectingnrůy a hrnited
nutnber ať patterns and nat the whr:le patťern set, {ii} ťacusltlg on7y an saln€ ťeat*res,
,"rshlch az:* selecteó randaraly, (iii) using any V,nawn imperťecť methad which guarantees
tt>ťizzdanl7alacal*xtrern*" {y,s"48}"§trawever,insecťion 4"1,3"underthetit|e "lmperíect
Lear-r:ting Algaritlun" w* fintl not an alg*riť,hun,bwt very general yecarnyůendatians wtth
thecancluslanthatrepeaťeó.imperť*ct|earningprodúcesregulťs that|eadtaacliassiťier
vr ith b etť,*r pr op e rti e s. 1 cansi der th i s c|atm ttl b * rl a n - su p p o r ť e d.

Xn t?:e next chapter, the propase* strvcture oť the classiíier is shilwn in Fig" 5"1

vllth a*mlnents.FraT s thls image, we can see that|:eť*re applyingthe set, ať iznper{ecr"

rnassz{iers, th* data mlsLbe pre-pyacess*rl with une ať two {ar bothl trayssťarlnations"
Thig r*ranlmendation is contrary trs the ťarmulatir:n nf Lll* classiťicatianprablelm as
ťarmulate & ln Stctian 1 "1 , where cl,assiťicaticn is applied tcs ťaatttre vectars, Tbe \att*r
diťť*r ťram tkl"* objects in the raw dataset iyl tbat tbey are pre-pťacessed. |n adrlitiam, the
rale *ť the nan}inear transťtsy:matlon is nat sufficiently explained arld this type of
prepr{}ť*,§slngbas nat"beeu demanstrated wsingthe considered or ysraposed examples"
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As a cammentary an the diffusion learníng prrspcset1 in C|lapter 3,1 can rsnly say
thať this undeniably prornising directignwas annus touchetl tlponbriet7y in the
dissertation, ln the proposed text, óifťwsionpracesses are discrtssed saleXy irr the
language ať parťia1 diťťerential equatíans.Y,xceptťar general argutnents a{ impartancry
and retrevatlce,tr did not find the author'svisiq:m *{haw difíusion's efťecL, especialny
amar*a|ctls džtťtlsian, canbe wsed in t|le rel*varzť rlassiťlca|úan learning,

The experimental part,whzch should sttpp*rt,the authar's tlisr:averies, wa§ ťinally
re&uceó ta ťixed settillgs: m*"=3 and ln*=3.Eú an& anly ane F,AE plepracessing meLhod,
Thls fact significantly redr"ices the ír,apact ať the praposeó teachirrg methcó, crealilig the
i m p r e s s i o n th aL the e xten d e d th e rsr et.ir.al p art, i.s zsnne c e s s ary,

§valuatian of the results and contributions of the dissertation

Due to the vast scope of the study anó the g*nerally stated objectives ať Llle study,
it is difficult to unambiguously a§§ess the resulls achieved anrlthe specific camťrlbvti*n"
Uníbrtunatelyťor thEauthor,therewasalataťcr:rnpetitioninthe devetrcpmentan&
pronrotion of tl"le chosen field, Nevertheless, 1wouldlil<e to suppOrt the praposed
research {albeltinctsmplete andin lmarzy lnlays irnperťeat} a§ a cauraqt:tsus att.empt t*
linderstand a complex area and show a new r}irectlan tor deveXupment.

It is also wortli noting that the author's study anó ťhe results t:btained are cansistent
with rnany others obtained independe ntly by atber researchers" ln additi on, ke ?sas

g,ained experience in bath model-držvem and úata-driven appraac|,les, tlis
recommendations, even with narrow support, canbe tzsedby ťrsltrawers,

Questíans far the ďefense

1, As stated in Section 1.4, the prapased data wbitening cllaracterizatlam (YCA} in
Sectiorr I.,4,1 is similar t* the MDA meth rd, íri Sectlgn 1,4,Z, The ťrsrmal syntactic
diffurence lies in the weight lmatricesWl ar W:. What is the semanťical ďiťťerence
between llrese matrices and, ther*ťtsre ,b*tw*en these rnetl,1c:ds?

Z. What is the dlťťerence between the prtspused irnperťect Iearning anr3 imper{ecť
classlťier?

3, Why was dtťťusl<:nlearning nol used itl ť.he experiments vnderta|<en'l."

4, WhaŤ. type ať learning: supervised ay ůnsupervlseó does the prapusetŤ theory af
parallel imperťect learning [Chapter 4} reťer ta"?

3. What j s lhe carnp|exiťy estirna te oť the prtlv":r:s*t1 Lrnperťecť classiťier?
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6. In the Experimental part (Chapter 6J you worked with the fixed settings: n*=3 and
rn*=100. Then I see that the only one preprocessing method RAO was applied, How
you can explain this restricted setting?

Remarks

The language oí the thesis is not precise, there are many grammatical errors.
Sometimes I get the impression that the original Czechversion was translated into English
withotrt carefuily reading the result.

The terminology doesn't help, An inrperfect classification has no definition and
therefore cannot be assessed based on strict criteria" The abbreviations used for the
methods diťťer from the generallry accepted ones IPCA verstls DWH, RAO versus MDAJ,
which rnakes it difíicult to understand what ttle attthor is wríting abotrt.

Despite ťhe aforementioned substantive and formal shortcomings, the presented
rlissertation shows that Mgr" Ing, Radek Hi*bík is able to perítlrm creative and
systematic research. ln accordance with par" 47 ,letter $) of the Law Nr. 111 /1,998
[The Higher Education Act] I do recommend the thesis for the presentation and defense
with the ainr of receiving the Ph,D, degree.

Y asVavé dne 15.a6,2023 lrina Perfiljeva

0stravská Universita,

úvaru
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