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Report on Ing. Michal Havlíček

'ť}re srrbrrrittccl thesis of lrig. Níiclral Havlíček contirins }iis achievcntr:rrts irr tlre srrlliect trf
rrrrrltispcctral clynarnic textrtre mocltriing a,ncl tlre state-oí-th,e-art stati<: texttrre uitl<ieling irr
thc íbrrrts ilf lliclirectiorral textttrt: írtrrtltion (B'IF) anrl bir]irectiona,l refltxltaIrr:c rlistribrrtion
íirnction (BRDF) <ltrrirrg pcriocl 20] 0-2017 in ť]'rIA CAS. Tlrc riratcrial appeaťa,Ircc nio<kllirrg.
recogrritiorr, prr,rtictrlarly tlte nreasrrrenrcrlt a,rrcl nlo<le),irrg oÍ bir]irectional rcflcct:ttt<lt: fitrlt:tion
(B'I'F), ancl dvnarnic ttlxttrrc nrotleling is closcly related to tlre irnage nrodeling arrcl statistica]
rnrrlti<lirnerrsiorral norle1-}la,secl pattern recogrlitiolr rescarch prtsrrecl in t}rc Patterrl Recogni-
tion <lcpartrrierrt of Úrt.q. CRS artd t:]osely nratc}r the basitl rcsca,rt;lr <lirecticxl or ÚrtA C.q.S.

Plrysicallv-cclrrect repLeserrtirtiorr ancl rrrorleling of rnateria} light r<:flectance proilelrtics is not
only onc of t}re maior research prclblems in conrprttcr graplrit;s an<l vision, brrt silrrttltarreclrrsly
also thc preconrlitiori for firrtlrcr progfess in rrttutercltrs irrra,ge anal,ysis a,pplica,tiotls, itt ateas
strclr as nteclicirltl, sectrrity, robtrtics, rettrrote scnsing, qrralitv cxrrrtrol etc. 'l}rc corrcsporrciirrg
clclscriptive rrrrrltir,lirrretrsiclnal \,{a,rkoviirn moclels reprcserrtatiorrs reqrrirc to rlerive non-trivial
r-,stirrra.tiorr of tlreil statistics as rvel1 n,s efficierlt syrrt}rcsis ntet}rclcls r]gvr_lk;prrrerrt, Tlris is also
tlre srtbject solvecl in tlre srtbnlittecl tltcsis - the arlaptil,e, clata-drivel} íneasllrements of t}ie
rrrclst adr,-atrcecl visrral strrfacc representa,tiorrs whiclr can bc recently appliccl - tiie biclirectional
texttue firrtction.

The ajnr of his work u,as to sttrclv novel clescriptive nrtrltidirrrnsional l,íarkoviarr tcxttrral
rnorlcls :rnrl trl irrrprovc physicallv correct niorlellirrg of strríhcc nra,teria.ls appcarance rtsirrg

tlresc rrorrtrivia1 rrlclrlcls. Tlrese ge,rteral rrratlrcrrratica,l rlrotltl]s, applical:lc als<i irr wicle a,rea,s

oí textrrlc nlorlelirrg r:lttside srtrfa,ce rrrir,terials rrrtrclelirrg, a]lot, i<leaj visrral vcriíicatiori rrsing
synt}resis of tiie rxlrresporrdirrg measllťed claía spa,ces, corrtrary t<l sta,nclarcl clis<:rirrúriative
nrcrciels. Tiic integra.l part oť t}re tlrtlsis is sirrrrrlttrrte<lrrsl.y thc cxtt:rtsir.e bqrclrnrirt,kirlg cif tlre
ac}ticvelcl restrlts. l'he restrlting nrct}rorls a,re veriíicd orr ť|rc proposcd berrchrnarlt tests a,ricl tlrc
state-oí'-thc:-art BT'F lneasluements acqttirccl cln t]re statc-oí-tlre-art ÚTIA gonir;reflectclmeter.

T}ris assunres not ortiy to devolcip selveral novc.l rnrrlticlirnensiorta] rrroclcls íi,orn tlie Nlarkcl-
viarr fhnrily. lrrrt a]so to clevelop a. ccrrrcspondittg paranx,ter estjnlaticirr arrcl syrrthesis rnctlrorls
a,iloll'ing tt; rcconstrttct t}xl <rrrtire B l'F textrrrt: <lata space frorrr ]irrritccl tncasttrcrl <ltrta. 'lile
tlresis contains sevcra,] rrovcl N{arkovia,rr irtrage / BTF rrroclels, rnairily a rrrrrlti-spectral sirrrul-
tarreotrs attto-reglessivc moriel, nrtrlti-sp<r:tra] N,íarkov ranrlorn fieirl nro<lel, psertclo N{arkov
ralrclom ficld rrroc{el, tnclving average rrrclclel, exterrr]r:cl nroving averagc niorlcll. c<rnrlirlrrtrcl B'l'F
rrrorlel, rrrodifigl corrrpotrntl BT'F rrrorle]. The tlresis conta,ins.also an ir,rrisotropic BR,DF rnclrlel
alxl two rrovcl clvrra,rriic textrtre trrrrcle]s. 'I'lrese rrovel resltlts rcprcselrt t}ie sta,te-rlí-ťlre-ir,lt;
rrrclrlels fbr several textrtrc cla.sscs ir,rr<l exparrcl ctlťrent lirrrited resrtlts ptrblisircrl irl tlrr: irrragel
nrotlelitig at,r,,it,.



A significarrt part oť t}xl work was also the softrvare rlevelopecl to rrr<rdel tlrese sophisticatecl
rnodels aud to visualize irrterrrrediate tlata arrrl final resu]ts.

Firtally, the thesis preserrts two criteria íbr textrue spectral quality eva]tration poterrtially
applicable fbr texture recogriitiorr.

Irlg,. IVlicha] Havlíček ha"s beerr working- irr the Pirtterrr Rccogrútiol deprrltillcnt of Ú'I'IA
since Octobet 2010 studyirrg tlre rrrrrltirlimensional Ma,rkoviarr irrrage rnodels arrd t}reir. appli_
cation strrÍace rrraterials rnodeling. T'he carrdidate lras learned this deura^nrlirig research srrb-
ject and lus sutx:essÍirlly contribrrtcd into solution of two Czeclr Science Forrndati<lri grants
102/08/0593, 14-10911S. His researclr restrlted in 14 publicatiorrs - 7 interrratiorra] coní'er-
ence papel's, 2 irnpat:tecl jourrral paper§, 5 strrderrt's workslrops papers) arrd another iurptrcted
jorurral papel was subrnitte<l arid it is currently rrrrder review.

Besides nre.ntiorred theoretica,l results the candi<late lras lea,rne<l a basic krrowledge í!,om. tlre
corrrPuter visiou, cornputer grrrplrics a.r,ca and did sorne useí'ul expelirrlerrta,l wor.k řrere as lvell.

The resu]ts of N'Iiclra] Hav]íček sumlrtrrized in t}re thesis open nes/ researclr possibilities íbr.
Íirrtlrer advurces in BTF rrrateriai represerrtatiorr modeling aild dyllarl}ic texture lncldelirrg
arrd recogrrition area.

Altogetirer I carl evaluate Ing. Michal Havtíček tr*s ililigently working lesearclrer,. These resrrlts
gairred lrim alscl a workirrg cr.lrrtrtrct in tlre institute.
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of Ph.D.

of receiving the Degree
,"/'?

'**--x*-

Pralra, 28t}r May 2018 rvr. rtarrtdl, DrSc.
supervisor, Úrn CaS


