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Letter of recommendation
for the dissertation of Vladimir Saveljev
“Methods of Generation and Quality Assessment of Autostereoscopic Images”

This letter of recommendation is provided at the request of Mr. Vladimir Valentine Saveljev for
the public defense of his dissertation in your institute. I would like to declare that | have read the
thesis in Russian as well as its summaries in Russian and English given to me by the author.

The dissertation thesis summarizes contributions of the author to the field of 3D displays — a
research area that undergoes expansive development in view of the growing demands of the
market. More specifically, the thesis presents results of research which the author has conducted
for about two decades in the field of multi-view and volumetric auto-stereoscopic displays as
devices capable to provide natural 3D imaging. The author demonstrates remarkable
dissemination activity related to his thesis: the results have been presented at 12 international
conferences including an invited and a keynote presentation. They are published in 15 journal
papers with a total impact factor 22.23 and 12 proceeding papers, and 4 patents have been issued
as well. 1t is also worth mentioning, that Mr. Vladimir Saveljev is a first author at 11 of the
journal papers and at 8 of the proceeding papers which clearly shows his leadership in the
conducted research. The thesis is well written, and the main findings are presented clearly and
concisely. My only critical remark is about inappropriate English labels on some of the figures
taking in view that the thesis is written in Russian.

The thesis deals with methods of real-time generation of 3D images and their evaluation in
multi-view and volumetric auto-stereoscopic displays that can improve imaging quality. The
objectives of the thesis are formulated in accordance with the three research areas which have
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been more or less chronologically addressed by the author from 1996 to 2014. Accordingly, the
achieved results are presented as three separate parts in the thesis. | would like especially to
stress upon the fact that the presented results exceed the regular requirements for a PhD thesis.
The obtained results are ready for implementation and can be characterized as invention of new
theoretical approaches and new imaging methods, development of efficient algorithms, software,
control and testing tools, numerical simulation, techniques for image quality assessment and
enhancement. Experimental verification is also provided. Without having intention to describe in
details all author’s achievements, as their precise explanation can be found in the thesis and its
summaries in Russian and English, I would like to draw your attention to the proposed method of
generation and processing of auto-stereoscopic images that is based on the usage of distinctive
structural elements introduced by the author. These voxel patterns associated with these elements
allow for building algorithms for real-time multi-view images display operation. The author is
also a pioneer in developing methods for reducing the damaging impact of the moaré effect for
this type of display. The author was not only the first who paid attention on this important issue,
but he was also the first to propose an effective theoretical model of this phenomenon. The
invented by the author spectral trajectories in the complex plane enable simulation and multi-
parameter minimization of the moaré effect which is a result with substantial practical
significance. By developing ready-to-use software the author achieved real-time visualization of
spatial images of the volumetric type for wireframe objects with high information contents. In
view of the obtained promising results, 1 am really interested whether the author envisages to
continue research in the field of volumetric displays in near future.

The high level of the achieved results and research maturity of the author of this dissertation are
without any doubt. That’s why | would like to strongly recommend Mr. Vladimir Saveljev as a
candidate for the PhD degree in engineering. The dissertation definitively meets the requirements
for PhD thesis, and the author VIadimir Valentine Saveljev deserves the PhD degree in
engineering (Mathematical simulation, numerical methods and software systems)

Signature: EGU%’

/Elena Stoykova/
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OT3bIB

Ha nucceprauuio CaBenseBa Bnagumupa BanentuHoBruya

«Metonbl GOpMHUPOBAHUS U OLIEHKH KauyecTBa aBTOCTEPEOCKOMMUYECKIX H300pasKEHHI,
MPECTABICHHYIO Ha COUCKAHUE YUCHOM CTETIEHN KaHAUaaTa TEXHUYECKUX HayK

Hacrosimuii oT361B IpenocTanieH no 3anpocy Biaaaumupa CapenbeBa 1715 3a0IUThL AUCCEPTALUU B BallleM
uHCTUTYTE. S X0Tena Obl 3asIBUTh, YTO MPOUYUTANIA IPEAOCTABICHHBIC aBTOPOM IUCCEPTALIMIO HA PYCCKOM
sI3bIKE ¥ aBTOpedepar AuccepTaluyi Ha PYCCKOM M aHTIIMHCKOM SI3bIKax.

Huccepranus 060011aeT BKIaa aBTopa B oosacts 3D quciuieeB — chepy HaydHBIX HCCIIEAOBAaHUN, KOTOpast
UCTBITBIBAET OYpHOE pa3BUTHE B CBSA3HU C PACTYIIMMHU HOTPEOHOCTSMH phIHKA. B yacTHOCTH, B AriccepTanyn
MPECTaBICHBl PE3YIbTaThl paOOT, BHINOJHEHHBIX aBTOPOM B TEUCHHE IPUMEPHO ABYX JECATKOB JIET, B
00JIACT MHOTOPAaKYPCHBIX U OOBEMHBIX aBTOCTEPEOCKONMUYECKUX HCIIEEB — YCTPONCTB, CIIOCOOHBIX
obecrieunts ecrecTBeHHY0 3D Busyanuzauuio. ABTOp AEMOHCTPUPYET OOIIMPHYIO HE3aypsSAHYIO
Hay4YHYI0 JESITebHOCTh, OTHOCSIIYIOCS K JHCCEPTallMU: pe3ylbTaThl ObUIM TpeAcTaBiIeHbl Ha 12
MEXTyHApOIHBIX KOH(PEPEHIUAX, B TOM YHCIE MPHUIVIANIEHHBIMA U TPOTPaMMHBIMH Aokiagamu. OHU
OIyOJTMKOBaHBI B 15 CTaThsIX B )KypHaiIax ¢ o0muM nMnakT-pakropom 22.23 u B Tpyaax 12 xondepeHmii,
KpOMe TOTo noixy4eHo 4 natenta. CTOUT TakkKe OTMETHUTh, YTO CpeaH aBTOpoB 11 U3 ynmoMsSHyTHIX cTaTen
B JKypHaJiax u 8 Tpya0B KOH(EPEHLHi IEPBBIM aBTOPOM siBisieTcs Biagumup CaBenbeB, 4TO ONpeieieHHO
MTOKA3bIBAaET €ro BEAYIIYI0 pOJib B BBIMIOJHEHHBIX HCCIEOBaHUAX. JluccepTanms HamucaHa XOpPOIIO,
OCHOBHBIE€ BBIBOJIBI TPEACTABICHBI YETKO W JIAKOHHYHO. Y MEHS MUMEeTCd €IMHCTBEHHOE KPUTHYECKOe
3aMeuyaHle OTHOCUTEIBHO aHTIIMICKUX HaANMCEN Ha HEKOTOPBIX PUCYHKAaX, HE YMECTHBIX B IMCCEPTALUH,
HaIlMCaHHOM Ha PYCCKOM SI3bIKE.

Huccepranys MocBALIeHA UCCIIEIOBaHUIO METOI0B popMupoBanus 3D n3obpakeHuil B peaJbHOM BpEMEHU
C IEJNBIO MOBBINICHUS Ka4eCTBa M300paKEHUs] MHOTOPAKYPCHBIX M OOBEMHBIX aBTOCTEPEOCKOTTMYECKHX
JHcIvieeB. 3a1aun JUCCEePTAallMOHHON paboThl C(hOPMYINPOBAHBI B COOTBETCTBUH C TPEMS HAIIPABICHUSIMH
pabot, KoTopble ObLTH OOJiee WIIM MEHEEe B XPOHOJIOTHIECKOM MOPSIJIKE BHITIOIHEHBI aBTOPOM B TIEPHOJL C
1996 1. mo 2014 r. CoOTBETCTBEHHO ATOMY, IOJIYYEHHBIE pE3YJIbTaThl HM3I0KEHBI B TpeX IJaBax



nuccepraiMu. S xorena Obl OCOOEHHO IOMYEPKHYTh, UYTO IPEJCTABICHHBIE PE3YJIbTaThl 3aMETHO
MPEBBIIAIOT YPOBEHb OOBIYHBIX TPeOOBaHMH K KaHIUAATCKOW auccepTauuu. llomydeHHBIE aBTOPOM
pe3yibTaThl TOTOBBl K peIM3alMM W HMX MOXXHO OXapaKTepHU30BaTh Kak M300peTeHHE HOBBIX
TEOPETUYECKUX MTOIX0I0B U HOBBIX METOIOB BU3YaJIN3aLNH, KaK pa3paboTKy 3 (PeKTUBHBIX alrOpUTMOB,
MPOTPaMMHOT0 00ECTIEYEeHUS], CPEJICTB YIPABICHUS U TECTUPOBAHMSI, KAK pa3BUTHE CPEICTB YHCICHHOTO
MOJICJINPOBaHMSA, METOJOB OLEHKM M IOBBIIICHHUS KadecTBa H300paxkeHus. IlpemocraBneHs!
SKCIEepUMEHTANbHBIE TIOATBEpkAeHNs. He nMmes HamepeHus: moapoOHO onucaTh Bce JOCTIKEHHS aBTOPa,
MOCKOJIBKY TOYHOE 00BSICHEHHE COACPKUTCS B IUCCEPTAIMU U B aBTOpedepare Ha pyCCKOM H aHTJIMHCKOM
SI3bIKAX, 1 OBl XOTeNna OOpaTWUTh Ballle BHUMAaHUE HA NPEUIOKEHHBIM aBTOpPOM MeToA (OpPMHUPOBaHMS U
00pabOTKH aBTOCTEPEOCKOMTUUECKUX H300pakeHHl Ha 0a3e XapaKTEepHBIX CTPYKTYpPHBIX 3JEMEHTOB,
BBISIBJICHHBIX aBTOpoM. OOpasiel BOKCENEH, CBA3aHHBIE C TAKUMHU 3JIEMEHTAaMH, I03BOJIIOT CTPOHUTH
ITOPUTMBI 00paOOTKH MHOTOPAaKYPCHBIX H300paskeHU AJIsl AUCTIIEEB peabHOro BpeMeHu. Kpome Toro,
aBTOD SIBIISICTCS MHUOHEPOM B pa3pabOTKe METOIOB CHIDKEHHS HEraTUBHOTO BiMsHUS 3¢ddekra myapa B
IUCIUIEAX YKa3aHHOTO TUa. ABTOP HE TOJBKO ObUI MEPBBIM, KTO OOpaTWiI BHUMAaHHE HA 3Ty BAXKHYIO
npobJeMy, HO TaKKe ObUT IIEPBBIM, KTO MPEIOKUI 3PPEKTUBHYIO TEOPETHUECKYIO MOJIEIb 3TOTO SBJICHUSI.
[IpennoxeHHbIE aBTOPOM CIEKTPANIBHBIE TPAEKTOPUH B KOMIUIEKCHOM IIIOCKOCTH TO3BOJISIIOT BBIOIHATD
MOJIEJINPOBAHUE U MHOTONAPAMETPUUECKYI0 MUHUMM3ALUIO 3(QQeKTa Myapa, YTO UMEET CYILECTBEHHOE
MpakTU4eckoe 3HadeHue. PazpaboraB roToBoe K MPUMEHEHHIO MPOrpaMMHOE 00eCTieYeHne, aBTop CMOT
peann30BaTh BU3yaIH3aLK0 00bEMHBIX H300paKeHUH BOIOMETPHUUECKOTO TUIIA B PEATbHOM BPEMEHH IS
KapKacHBIX 00BEKTOB BEICOKOW HH(POPMALIMOHHON eMKOCTH. [ToryueHHbIe MHOTOOOCIIAIONIHE PE3YITbTAThI
SIBIITIOTCS TTPOYHON OCHOBOW JABHEHIIETO MPOJOJDKEHHUS YCIIEITHON AEATEeIhHOCTH aBTOpa B OONACTH
00BEMHBIX JHCILIEEB.

BbICOKMII ypOBEHb JOCTUTHYTBIX pE3yJNbTaTOB M HAyYHO-HCCIIENOBATENbCKAs 3pENOCTh aBTOPA
JUCCepTallid He BbI3bIBAIOT HUKAKMX COMHEHHH. VIMEHHO mMo3ToMy s XoTeida OBl HACTOSTENBHO
pexomenoBaTh Bragumupa CaBenbeBa Ha yUeHYIO CTENIEHb KaHIUAATa TEXHUIECKHUX HayK. [luccepranuys
0e3yCIIOBHO OTBEYaeT TpeOOBaHMSAM, NPEABSABIIEMBIM K KaHIUAATCKUM JAUCCEPTALUSIM, a €€ aBTOp
CapenveB Bnagumup BaneHTHHOBHY 3aciyXUBaeT MNPUCYXKACHHUS YYEHOM CTENeHH KaHIuaara
TEXHHYECKUX HAyK IO CHENUalbHOCTH «MaTeMaTHYeCKOe MOAEIUPOBAaHUE, YHCIECHHBIE METONBl U
KOMIUIEKCHI TIPOTpPaMM».
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