Bx N 592 /23.12.2024.

PEIONEH3HNA

OTHOCHO KOHKYPC 32 3a€MaHe Ha akajieMuyHaTa JTbKkHOCT "moneHT" B [Ipodecnonanto
HanpasiieHue 4.3. buonoruyHu Hayky Mo Hay4Ha CIEMUANIHOCT ,,{OU3MOI0TUS HA )KUBOTHUTE U
4JoBeKa“‘, 00sIBeH 3a HyIuTe Ha HarnpaBieHue Cer3opHa HeBpoOuoorus B MHCTUTYT 1O
HeBpooOwuosorus, bAH,

B JIB Op. 75 ot 03.09.2024 r.,
¢ xaunuaat A-p L{Beranun ToteB Tores, ri1. ac. B HanpaBieHue "CeH3opHa HEBpoOHoorus " mpu
NHB-FAH

Penensent: IIpod. 1-p FOmusna Mopranosa Hopranosa-Kuposa, THE-BAH

1. O0ma yacr

KoHnkypchT 3a 3aeMaHe Ha akaJleMUYHATa JUIBKHOCT "JJOLIEHT" 110 Hay4HATa CHELUAIIHOCT
"®uznonorus Ha KUBOTHUTE U YOBeKa" Oe 00sBEH 3a Hy:XauTe Ha HampasieHue "CeH3opHa
HepoOuosorus" npu Muctutyta o mespoduonorus npu bAH (MHB) B JIB 6p. 75/03/09.2024r.
EnuncTBeH kaHauaar mo koukypcea e a-p LiBeranun ToreB ToTeB OT ChIIOTO HampaBiIeHUE Ha
HNHB. Ot npernena Ha JOKyMEHTUTE CTaBa SICHO, Y€ MPOLICAYPHUTE 3a pa3KpUBaHE U OOSBSIBaHE Ha
KOHKYpCa ca CIa3eHH, KaKTo U Y€ JOKYMEHTHUTE ca MOATOTBEHU ChITIACHO M3MCKBAHUATA HA
3akoHa 3a pa3BUTHE Ha aKaJeMHYHUS ChCTaB B PenyOnnka bbirapus, npaBuiiHIKa 32 HETOBOTO
npuiiokeHue myonrkyBaH B [IB u nmocienBammTe npaBUiIHHUIM 3a MPUIIokeHneTo my oT bAH u
WNHB.

2. buorpadguyHu JaHHM 32 KAaHAMIATA

H-p Ueeranun ToteB e poaen Ha 17.05.1975 r.. IIpe3 nepuona 1994-1999 zapbpmisa CY
»KiarumenT Oxpuacku‘, usnuecku GpaxkynreT, KbJETO MOoTydyaBa 00pa3oBaTesHa CTENEeH
"maructep". TpsiOBa na ce orbenexu, ye A-p ToTeB 3aBbpILIBA ABE MarucTpaTypu Mo
CHelHanHoCThuTe ,,/i3MepBaTenHa enekTpoHuka “ u ,,Meaunuacka gusuka“. Ot 1997 no 2001 r.
pabotu B MucTuTyTa o ¢usunonorus, bBAH, kato rexunuecku m3nwiaauten-pusuk. Ot 2001 1o
2018 mponbmkasa padorta B HcTUTYTa 110 husnonorus/ HeBpoduonorus, BAH, karo 3aema
MOCJIEI0BATEHO JIIBKHOCTHUTE ,,HaAy4€H ChbTPYIHUK  TpeTa-I'bpBa CTENIEH B ChOTBETCTBHE C
IIpaBWJIHKKA 3a KapuepHo uspactBade B IHDB. Ot 2018 r. 10 To31 MOMEHT 3aeMa TbKHOCTTA
rnaBeH acucteHT B UHB-BAH. Ipe3 2015 r. ycnenHo € 3amuTui AUCepTaliuoHeH TPy 3a
npuao0MBaHe Ha HAayyHaTa CTeIeH ,,JOKTOp . TpyIoBHUAT CTak Ha KaHAMJATa MO CHEIMATHOCTTA
Ha KOHKYypCa 0 MOMEHTA € MoBeue oT 25 roguHu. Ynenysa B bbarapckoTo 1-Bo mo
(U3HUOTIOTMYHYU HAYKH.

3. Hayunu Tpynose
3.1. OO0 mperJieq Ha HAYYHUTE TPYJOBe

OO6musaT 6poit HayuHu Tpyaose Ha A-p LIBeranun ToreB 1o Mmomenta e 22 (19 nmybnukanuu, 2
KOJIGKTUBHU MOHOTpaduu u 1| MoHorpadusi). B npencraBennrte 19 Hayunu myOnukanmu, 4 ca BbB



Bpb3Ka C pa3pabOTBAHETO HA JUCEPTALMOHEH TPY/, 5 ca BbB Bpb3Ka ¢ KOHKYpca 3a IJlaBeH
acucteHT U 10 ca BbB Bpb3Ka C HACTOALIMS KOHKYPC, KaTo Ha 2 OT TAX A-p ToTeB e BoJemr aBTop.
Jecerte myOaMKauu ca B MeXAYHAPOIHH CIIMCAHUS U U3TaHMs, KOUTO ca pedepupanu u
WH/IEKCHPAaHU B CBETOBHOM3BECTHH 0a3M JaHHM C HaydyHa UH(OpMAIHS

umnakT-dakrop (IF). Ot Tax 5 ca mpeacraBeHu BB Bpb3Ka ¢ XabuuTaiusra (Touka B cbriracHo
Knacudukaropa Ha oGnacture Ha BuclIe 00pa3oBaHue U MPopECHOHATTHUTE HAPaBJICHUS,
yrBBpacH ¢ [ToctanoBiaenue Ne 125 nHa Munucrepckus cbpet ot 2002 1. (IB, Op. 64 ot 2002 1.),
B CbOTBETCTBHUE C IPUETH MUHUMAITHU U3MCKBAHUS 33 IPUA00MBAaHE HA HAYYHA CTETICH U 3a
3aeMaHe Ha akajeMuyHuTe JuTbkHocTu B BAH) u 5 ca npeacraBenu u3BbH xadbunuranusTa. 3a
KOHKYpCa ca MpeJICTaBeHH 2 KOJEKTUBHU MoHorpaduu, 1 camocrositerHa MOHOTpadust Bb3
OCHOBA Ha JIUCEPTALMOHEH TPY/ U 4 MOJIe3HU MOJIeNa, 32 KOUTO UMa W3/IaJIeHH 3aIllUTHU
JOKYMEHTHU M PETUCTPAIIIOHHN HOMepa. Bcuuky HaydyHU TpyJ0BE U3BBH XaOMUIUTAUATA ca
cnopen Touka [” cerimacno ropuus Knacudukarop. OT npeacraBeHuTe myonukaiyu 7 ca B
MEXyHapoaAHU n3anus uHaekcupanu ¢ Q2 u 1 - ¢ Q1. JloknaaBaHUTe KpeJUuTH 3a
MpEe/ICTAaBEHUTE 3a KOHKYpCa HAYYHH TPYIOBE Ca U3YUCIICHU MPABUIIHO CIIOPE]] U3UCKBAHUAITA Ha
Knacudukaropa. Te mocturar u HaJBUIIABAT U3UCKBAHUTE TOYKHU TI0 TPYIH ITOKA3aTENH 32
aKaJeMHU4YHa JIIBKHOCT ,,Jlo1leHT" 3a HacTosus KOHKypc. ChriaacHO U3MCKBAaHUATA HA
Knacudukaropa, B momaieHuTe JOKYMEHTH HE € IPEA0CTaBeHa HHPOPMALUs 32 YIaCTHS B
HayuyHU ¢opymu. [IpaBu BrieuaTiieHne BUCOKUAT OOII OpOi IUTHPAHUs 1O MOMEHTA, KOUTO € 47,
KaTO MOYTH BCUYKH Ca B MEXKTYHAPOTHHU U3/IaHUSL.

HaykomerpuynHTe JaHHH HA TIPEJCTABSHUTE 32 PEIICH3UPAHE TPYAOBE TOBOPST 32 BUCOKO HUBO
Ha Hay4yHaTa JCWHOCT Ha KaHJK11aTa U TIOKPUBAT U3MCKBAHUATA 33 aKaJICMUYHATA JUTHXKHOCT
"nmoueHT" criopen 3aKoHa 3a pa3BUTHE Ha akajgeMudHus cbeTaB B Pb. M3cineaBanusra, kakTo u
HaYYHUTE TPYJOBE Ha J-p TOTEB ChOTBETCTBAT HAa TeMaTa Ha 00sIBeHUs1 KOHKYpC. [Ipuemam 3a
peleH3upate BCUUKU HayYHU MyOJIMKal|K, IPEeJICTaBEHH 3a KOHKYypCa.

3.2. Ouenka Ha Hayuynure Tpyaose Ha a-p LIB. ToreB
3.2.1. [Ipunocu

Hayunara neliHoCcT Ha KaHIUAAaTa UMaT MPUHOCEH XapaKTep IJIaBHO B 00JacTTa
NCUXO(PU3NYHUTE U HEBPO(DU3MOIOTHYHNUTE U3CIIEIBAHUS Ha ITpepaboTKaTa Ha 3pUTelHa
nH(popMalrsg B MO3bKa Ha yoBeK. TpsOBa 1a ce moaueprae, ye T€3M MPUHOCH MOTarT Ja ce
pasrienar B YeTHPH acriekTa: 1) HaydHO-TeOpeTHYeH, 2) Hay9YHO-IIPUIIOKEH, 3)
€KCIEePUMEHTATHO-METOIMYEH U 4) TEXHOJOTHYEH acIlleKT, KOETO MPaBU AEHHOCTTa Ha
KaHJHJ1aTa MHOTOCTPaHHA U 0COOEHO 3Ha4YMMa 3a 00e31e4aBaHe Ha ISUIOCTHO HAyYHO
eKcliepuMeHTHpaHe. B HaydyHaTa npoAyKIMs MOTaT Jja e O4epTasT CIEIHUTE TEMATUYHU
HAaCOKU:

1) MexaHu3Mu Ha IIBETOBaTa AUCKPHUMHUHALIUS TIPH 3pUTEIIHA MEPLETIIHS,

2) HeBpodusuonornuHu MEXaHU3MH Ha npepabOTKa Ha 3puTelTHa HHPOpMAIIUs TIPH JIera
¥ IOHOIIN C pa3CcTpoiicTBa Ha pa3BUTHETO KaTo ayTu3bM (PAC), XunepakTHBHOCT ¢ AepULIUT HA
BHUMaHue (XA/IB), nucnekcus Ha pazsutuero ([P) u

3) Pa3paboTBaHe Ha crieluaiu3upaHa anaparypa 3a HeBpo(pU3HOIOTHYHH U3CIIEIBAHUS.
TpsiOBa cnenuaiHo J1a ce 0TOeNe U MPUCHCTBUETO HA EKCTIEPUMEHTATHO-METOIUYEH MPUHOC
KBM BCHUYKU TEMaTHYHO-CHIEIM(DPUYHN U3CIIEeBAHMS, CBBP3aH C pa3pabOTBaHETO HA METOAM U
MIPUHLIMIIY 332 PETUCTPALIUsS, EKCIIEPUMEHTAITHO MOJIeJINpaHe, pa3paboTBaHe HAa MHOBaTUBHU



MIOXOH, ITIApaJIUTMH, AITOPUTMH U IPOIPaMU 33 PETUCTPUPAHE U KOJIMYECTBEH AHAIU3 Ha
JAHHWTE, KAKTO M Ha [SJIOCTHA CHEIMaIN3UpaHa arnapaTypa 3a HeBpo(pU3nOIOTHUHU
n3cnensanys. ['onsma 4acT OT U3caeIBaHuATA ca C KIMHUYHA HACOYEHOCT, KOETO MOJICUIIBA
3HA4YCHUETO HAa Hay4yHaTa JeHHOCT Ha a-p Tores.

[To-pony ca orGenszaHu NMO-BaKHUTE CHELM(PUUHN HAYYHU IPUHOCH Ha KaHUJaTa:

1. MexaHu3MH HA IIB€TOBATAa JUCKPUMHHALMS NPU 3PUTETHA NepUenuus

1.1. B opuruHaieH eKcriepuMeHTaIeH MOJIET € MPHUJIOKEH METOIBT Ha N30JIlyMUHAHTHHUTE
CTUMYJIY 32 U3CJIEIBAaHE HA MPOCTPAHCTBEHUTE XapAKTEPUCTUKHU HA IBETHOTO 3PEHUE MIPU 31paBU
Juna. 3a MbPBU BT € MPOYyUYEHA MTPOCTPAHCTBEHATA pa3/IeuTEIHA CIIOCOOHOCT Ha IPaHMIIaTa Ha
pa3eNuTeHaTa CIOCOOHOCT M CTENEHTA Ha MTPOCTPAaHCTBEeHA cyMalius ipu 20-rpaaycoB
EKCLICHTPULIMTET 3a CTUMYJIUTE, PAa3M0JIOKEHH 110 ,,4€PBEHO-3€JI€HaTa* KapAuHaIHa OC B
CpaBHEHUE ChC ,,CHHBO-KBJITATA* KapJIMHAIHA OC. Pa3kpuTa € 3HauMTeIHa aCUMETPHS B
MIPOCTPAHCTBEHATA TUCKPUMHUHALUSA U IPOCTPAHCTBEHOTO CyMUpPaHE MEXKY JIBETE€ KapAUHAIHU
ocH. 3a IbPBU BT € ONMKCaHA U TPOCTPAHCTBEHA aCUMETPHS IIPU IIpepadoTKa Ha ,,3€JICHU" B
CpaBHEHUE C ,,YepBEHU " CTUMYJIU. Pe3ynTaTure npencraBisBaT IPUHOC 3a U3SCHABAHE Ha
XHITOTEe3aTa 33 PYHKIIMOHAIHA aCHMETpPHUsl Ha KOPOBO, a HE Ha pETUHAITHO HUBO [12].

1.2. OpurnHaIHO U3CJeIBaHE HA [[BETOBATA UCKPUMHUHALINS ITPH JIUIA C IIOHWKECHA QYHKIUS
Ha [UTOBUIHATA JKJIe3a € MI0KAa3aJl0, Ye XUIIOTUPEONIN3MBT BOJIM 10 HAMaJICHa I[BETOBA
JUCKPUMUHAIIHSI IT0 OCTa CHHBO-XKBJITO. [IpeicTaBeHn ca qoKa3aTecTBa, 4e MPOIbIDKUTEITHOTO
JedeHue oT | TOJMHA ChC CHHTETHYCH TUPOKCUH HaMaJIsiBa TE3W HApYUICHUS 10 HUBA, OJU3KU 10
pe3yaratute Ha 3apasu Jmna [ 10, 17].

2. HeBpou3uonoruyHu MeXaHM3MH Ha MpepadoTKa HA 3puTeTHA HHPOopManus
NPH Jena U IOHOIIHU ¢ Pa3CcTPOICTBA Ha pa3BuTHeTO KaTto ayTn3bM (PAC),
XHIIEPAKTUBHOCT ¢ Aepuuut Ha BHUMaHue (XA/IB), nuciiekcust Ha pa3BUTHETO

(ZIP)

2.1. Cp3ganeH € cienuanu3upal eKCIIEpUMEHTANIEH IU3aliH ChC 3pUTEIIHU 337a4l 3a U3CIIEIBAHE
Ha npepaboTKaTa Ha 3pUTeIHA HH(OPMaLKs IPU Jela U FOHOUIH MPU pa3CTPONCTBA OT
ayTUCTUYHMS CEKTHp. B pazpaboreHara napaaurma OpuruHaiHO ca MHTETPUPAHU 33/1a41 32
pasno3HaBaHe Ha €MOLMH, YETEHE Ha AYMH U IICEBJIOAYMH, OPUEHTALIMS HA KOHTYpP B YCJIOBHUS
cbc U 0e3 BHHILIEH 3pUTEIIEH IIyM B 33/a4ara.

2.2. Pa3zpaboTeHa e ”HOBAaTHBHA 3pUTEITHA 3a/1a4a 32 MHTETPUPaHEe Ha KOHTYP, B KOATO 3a pa3iinKa
OT CBIIECTBYBAIINTE NTApaJIUTMH, U3CIEABAHUTE €IIEMEHTHU HE Ca pa3IpeleIcHH
NCeBAOCIYyYaitHO BpXY KBaJpaTHa Mpexa. [Ipeanoxkena e pa3paboTka, cope KOATO BCHUYKU
€JIEMEHTH Ca pa3IoJIOKEHU TOYHO B IPECEYHUTE TOUKH Ha IIPABUJIHA IIECTOBI'BIIHA MpEXka, TaKa
ye MOo3UIMOHHATa HH(OpMalKs He pa3rpaHNdaBa KOHTYPHUTE €JIEMEHTH OT (POHOBUS IIyM.
Pa3paboTkara ocurypsBa MpoMeHsIHa B CHJIaTa U OPHEHTAIMTa Ha €JIeMEHTHTE Ha KOHTYpa Ipu
3ara3BaHe Ha cpe/lHaTa My CTOMHOCT. T03M MHOBAaTUBEH MOJIXO/ I03BOJISIBA MAHUITYJIMpaHe Ha
BBHILIEH IIIyM, KOWTO ce J100aBsl KbM KOHTYpa. JlOmbIHUTENEH METOANYEH IPUHOC € BbBEICHHST
KOHTPOJI BbPXY JIBJKEHUSATA HA OUMTE C 1IeJl OTpaHHYaBaHe Ha IMOBEJCHHE Ha ThPCEHE.



2.3. IlpunoxxeHneTo Ha pa3paboTKaTa pa3KpuBa, 4e Jela | FOHOIIU C ayTU3hM UMAaT HaMaJIeHa
CHOCOOHOCT 32 MHTETPHpaHe Ha KOHTypHTe. [IpeanonoxeHo e, ye ToBa ce AbJKU Ha
HECIIOCOOHOCTTA MM Jia pasrpaHryaBaT KOHTypa oT (oHoBus myMm [11].

2.4. TTokazaHo e, ye U3I'BJIHEHUETO Ha JIellaTa C ayTU3bM CHIIHO C€ BJIOIIAaBa OT J0OaBEH BBHHILECH
3pUTENCH IIyM, KOETO Tpe/roiiara HaMmaieHa e(heKTHBHOCT U MpepadoTKa Ha HATMYHATA
nHpopMaIus 3a CTUMYJIUTE U AePUIIUT Tpu GuiaTpupane Ha mryma [11].

2.5. C uen u3cienBaHe Ha ClIOCOOHOCTUTE 32 MHTErpUpaHe Ha riodaina uHbopMaius 3a
JBIDKEHUE € pa3zpalboTeH crienuanuiupan codryep, Brimrousail 30 Mojena Ha ABIKEHHUE B
MTOCOKH OTPEICSICHH OT HOPMAJIHO pa3NpeiesIieHHe CbC CTaHAAPTHO OTKJIOHEHHUE oT 2°, 5°, 10°,
15°, 25° u 35°, choTBeTCTBAINM Ha T0OaBeHUs BhHIIEH mrym [13].

2.6. IIpu n3mos3BaHETO HA TOpHUS COPTYEp B Napajurma Ha eKBUBAJICHTHUS LIIyM € YCTaHOBEHO,
4ye IpY BCUUKM HUBA Ha IIyM [NIOOAJIHUTE MparoBe 3a JUCKpUMHUHALIMS Ha [TOCOKATa Ha IBUKCHUE
Ca II0-BMCOKH IIPH JI€LIa U FOHOIIY C ayTU3bM, OTKOJIKOTO IPH Jela ¢ TAIUYHO Pa3BUTHE.
[TpenmnonoxeHo e, ue xopaTa ¢ ayTU3bM UMAT [10-HUCKA €(PEKTUBHOCT IIPU UHTETPUPAHETO HA

rJ100aTHOTO IBHKEHHE M JEPUINT IPU HHTETPUpPAHE Ha JIOKATHATA WH(GOpMAIHS 32 ABIKECHHE
[13].

2.7. N3cnenBaH € BaKHUAT BbIIPOC OTHOCHO IIPUUMHUTE 32 TPYJAHOCTH IIPU YETEHE MIPH JAella C
ATUMUYHO Pa3BUTHE - AYTU3HM, XUIIEPAKTUBHOCT ¢ nedunut Ha BHUMaHuEe (XA/JIB), nucnekcus
Ha pa3BuTHeTo (/[IP). OueneHo e yereHe Ha TEKCT B YCJIOBUS Ha BHHIIIECH 3pUTENICH IIYM IIPH
TaKUBa Jiela Ype3 NMpeCTaBsIHe Ha MOCIeI0BATETHOCTH OT 3 Wik 7 OYKBEHU CMUCIIOBO
HECBBP3aHU IYMU U IICEBJOYMU, PA3IOJIIOKEHU CPENl PEJOBE OT HECBbP3aHU AYMHU WU
MICEeBIOAYMHU U 00aBsiHE HA BHHIIEH 3puTeieH myMm Ha HuBa 0, 50, 55, 60 u 62,5%.
Unentuduuupanu ca npodunute Ha eeKTUBHOCT NMPHU Y€TEHE HA PA3IMUYHUTE TPYIHU MPH
OTCBHCTBHE M HAJMYUE HA 3pUTENEH yM. Upe3 TO3u moAX0/ ca MPEACTABEHN OPUTHHAIHU JaHHU
3a CXOACTBO MPU HUCKUTE NocTukeHus 3a rpynute ¢ /AP u XAJIB, nokaro rpynara ¢ ayTu3bMm €
CXOJIHA C TUITMYHO-pa3BUBAIIUTE ce nena. HTtepecen GakT e, ye Hall-BUCOKOTO HUBO HA IIyM
BJIMSIC 110 CXOJI€H HAYMH Ha BCUYKH rpymu [14].

2.8. Ilpu cpaBHsBaHe Ha CIIOCOOHOCTTA 3a TPYNHUPAHE Ha JIOKAIHU €JIEMEHTH IIPU 3pUTEIHA
NEPLENIHUs € YCTAaHOBEHO, Y€ JellaTa ¢ ayTU3bM OTKPUBAT KOHTYP Cpell MOJOOHU €IEMEHTH I10-
TPYZHO B CPAaBHEHME C TUIIMYHO pa3BuBalute ce. [Ipeanonoxeno e, ue ToBa mpous3Tuya OT
IIPOMEHEHO 3PUTENHO BB3NPUATHE U KIMHUYHUTE CUMIITOMU IIpH Jenara ¢ ayTussM [15].

2.9. IlpennokeHn ca HOBU METOJIM 32 TEHEPUPAHE HA 3PUTEJIEH LIIyM, KOUTO HAMAT
HEJOCTaThLIUTE HAa HAW-IIIMPOKO M3MOJI3BAHUTE J0CEra METO/IM 3a U3Cie/IBaHe Ha IpepaboTKa Ha
3puTenHa nHpopmalus y xopa. Te ce OCHOBaBaT Ha MPEANOI0KEHUETO, Y€ NMa JBa U3TOUHUKA
Ha IIIyM - BBHIIIEH, IPHUCHII] HA CUTHAJIUTE OT OKOJIHATA CpeJa U BbTPEILEH, IbJIKall] ce Ha
HEBPOHAJHH (PAKTOp — KOUTO OrpaHMuYaBaT e(heKTUBHOCTTA HA 3pUTEIHATA MPepaboTKa.
[IporpaMHoO ca reHepupaHy U OLIEHEHU TPU BUJA LIIyM - IICEBAOPaHIOMU3MPaH, pa3MsiHa Ha JIBa
LBATA W cly4yailHa pa3MsHa. Y CTAHOBEHO €, 4e ['ayCOBUAT 1IyM, FEeHEpUPaH ¢ peJIokKeHaTa
npoueaypa, He HapylllaBa 3puTenHara npepaboTka. Meroaute 3a pa3MsiHa Bb3JIEHCTBAT BbPXY
IPOCTPaHCTBEHATA CTPYKTYpa MOJO0HO Ha CIy4YalHUs IIyM U ca MOIXOSIIH 3a OTpaHUYeH Opoii
1BeToBe. MeToIbT Ha CiIy4aeH OOMEH € TOIXOIAII 3a U300paKeHUsI C MHOYKECTBO IIBETOBE,



KaKBHTO Ca €CTECTBCHHUTE CIICHU. Te31 METO/IM MOTarT Jia Ce U3IOJ3BaT e()eKTUBHO 32 OIICHKA Ha
poJIsiTa Ha JJOKAJIHATA MPOCTPAHCTBEHA CTPYKTYpa B 00paboTkara Ha m3o0pakeHnueTo [16].

2.10. Pa3paborena e MoOUITHa, JIeCHA 3a MOApPHKKa OexkuyHa enekrpoeniedanorpagpceka (EED)
cucTeMa, peJHa3HavYeHa 3a paboTa ¢ Jena B ydminiiHa cpega. Cucremara € ¢ Bb3MOXKHOCTH 32
coOupane Ha EEI" nanan, paboTH ¢ BUCOKA 4eCTOTA HA JUCKPETH3AIMS, KOSITO MOXKE Ja ce
Mmarabupa 0 pasnudeH Opoii Ha kananu [18, 24].

2.11. CucremMara e gombiaHeHa ¢ HeBpopuiaoex Moayin. Toi mo3BoIsABa Ja ce HACHTUPUITUPAT U
KOHTpospaT HeBpoduiindek curnanu (zNF) B peastHo BpeMe, CHHXPOHU3UPANKU 3pUTEITHU
ctumyiu ¢ anda/rera EEI" ociimnanuu. Ocurypena e 3puTesiHa 00paTHa Bpb3Ka C I[BETHU
curHaiu 3a pemoaynupane Ha EET" akruBHocTTa npu aeua ¢ JIP [24].

2.12. TlpunoxxeHneTo Ha cucrteMara 3a uscienane Ha EEl akTuBHOCTTa Ha TUITMYHO-Pa3BUBAIN
ce neua u neua c /P nokasa HeifHaTa QyHKIIMOHATHOCT, KaTO C€ YCTAHOBSABAT CHEIUPUIHU
npodunu B EEI" akTHBHOCTTa Ha MO3BKa, Upe3 KOUTO ce Nu(EepeHINPAT JBE TPYIH TUCICKCUS HA
pa3BuTHeTo ((hOHOJOTUYHA U 3PUTETHO-TIPOCTpaHCcTBeHa). OmKcaHu ca pa3iuKy B
PEaKTUBHOCTTA Ha JieNiTa, OeTa M raMa aKTHBHOCTUTE TPU CHEIUPUIHA (PYHKIIUU KAKTO MEXKTY
MAlUKEHTH C JUCIEKCUS U KOHTPOJIU, TaKa U MEXKY MAaLMEHTH C Pa3JIMYHU TUIIOBE AUCIIEKCHUS

[20].

2.13. EKCiepMEeHTaTHOTO MIPIJIOKCHHE Ha CHCTeMaTa 3a HeBpo(UiI0eK pa3KpuBa
BBH3MOKHOCTH 32 TPCHUPAHE ¥ KOMIICHCUpaHe Ha neduuuty npu nera ¢ JIP [18].

2.14. Te3u NPUIOKEHHS Ca TONIPUHECITH 3a pa3paboTBaHe Ha OPUTHHAIEH KOMILIEKC 38 OIleHKa
Ha JMCIIEKCHs B eeKTa Ha 00YIEHHETO, KOWTO € MyOJMKYBaH M BHEIPEH B JIOrONEMYHATA
npaktuka [20].

2.15. Hpe,Z[CTaBeHO € TCOPECTUIHO 0606H_IGHI/IG Ha YCTAaHOBCHUTC IMOJIOKUTCIIHU U OTPULATCITHU
Cq)eKTH OT M3IMOJI3BBAHCTO HA AUTUTATHUTC TEXHOJOTUH BbpPXY HEBPO-KOTHUTUBHOTO Pa3BUTUC
(MOTOpHI/I, CCTHUBHH U KOTHUTHBHU q)YHKI_II/II/I) Ha JIeliaTa Ha Bb3pacT 4-6 T'OAWHHU U B3 OCHOBA Ha
HEro Ca NpCAJIOKCHU CTPATCTHUU 3a U3IIOJI3BAHC HA TUT'UTAJIHA yCTpOﬁCTB& B ICTCKa BB3pacT

[21].

3. Pazpa0oTBaHe Ha cieHATM3MPAHA aapaTypa 32 HeBPO(PHU3NOJIOTHIHHI
U3CJIeIBAHNSA

[TpaBsST MHOTO CHITHO BII€UATIICHHE TPUHOCUTE HA KaHUaTa 3a pa3paboTBaHe U BHEJPSIBAHE Ha
creluaiu3upaHa arnapaTrypa 3a HeBpo(pU3UOJIOTMYHU U3CieBaHus. Te3u NpuHOCH cieiBaT
OCHOBHUTE CTEIMATN3alli1, KOUTO TON MpU00MBa IO BpEME Ha CBOETO 00pa3oBaHUE U
JEMOHCTPHUPAT CUCTEMHOCT U MOCJIE0BATEIHOCT B M3IPa)KIAHETO HA HEroBaTa Hay4Ha
eKCIIepTH3a.

HpCI[CTaBeHI/I ca paBpa6OTKI/I, 4 oT KOUTO ca JIMICH3UPAHU KAaTO MOJIC3HU MOJICIIN:

3.1. yCTpOfICTBO 3a UIBMCPBAHC HA CJIACTUYHOCTTA HA KPbBOHOCHHUTEC CHbIOBC.



Pa3paboTeHoTo yCTpOoHCTBO pabOTH Ha MPHUHITUIIA HA PUHYAUTEIIHA OCIMIIAIMS, KaTo €
pa3paboTeH HOB oToonTuueH 3anuc. O0mIara rpemka npyu u3MepBaHe € mo-manka ot 4,45%,
KOETO OCUTYpsIBa TIOBTOPSEMOCT U MPEIU3HOCT TPH OIIEHKA Ha BUCKOCTIACTUYHU XapaKTCPUCTUKH
Ha OMOJIOTMYHH THKAaHHU. Y CTPOWCTBOTO € BHEIPEHO B €KCIIEPUMEHTATHUTE IOCTAHOBKHU 32
U3CleIBaHE HA TUPEKTHUS €EKT Ha OMMOUINTE BbPXY apTeprallHaTa CTCHA B UH BUTPO
IPOIBIDKUTENICH eKcriepuMenT [19].

3.2. lnTepakTuBEeH OOKCOB TPEHAXKOP.

Pa3paboTeHusT TpeHaKOp € KOMIAKTHO ChOPBHKEHHE C Bb3MOKHOCTH 38 MHTEPAKTUBHO 33/1aBaHe
Ha KOMOMHAIIUU OT OOKCOBH YAAapH U ABMKEHHUS, 32 IPEU3HO U3MEPBAHE HA 3pUTEITHO-
MOTOPHOTO PEaKLIMOHHO BPEME U MOCIIEIBAIIO CEICKTHBHO N3YHCIIIBaHE HA CPEAHOTO
peaknnoHHO BpeMe. Toll ocurypsiBa Bb3MOKHOCTH 32 aHAJIM3 HA U3IBIIHEHUATA, 32
npociesIBaHe Pa3BUTHETO HA CIIOPTHO-TEXHUYECKUTE KauecTBa Ha OOKChOpa, KAKTO U 3a
peryinupaHe U KOOpAWHAIMS Ha ABUTATEITHUTE U BereTaTuBHUTE QyHKIMU. [lokazano e, ue
TPEHHUPOBBYHUTE 33/1a41 C HETO NOA00PABAT KOOPAHHAIMATA, 3PUTEIIHO—MOTOPHUTE PEaKIHU 1
KOTHUTHBHHTE TPOLIECH CBHP3aHM ¢ Obp3MHATA HAa B3eMaHe Ha pemieHue [25].

3.3. ABroMaTH3MpaHa CHCTeMa 3a OTJIaraHe Ha ThHKH CJIOCBE OT METAJIHU OKCHIH Ype3 Cripei
HPOJIU3a.

[IpenumcTBaTa Ha MPEIOKEHATA CHCTEMA CE OTHACST JI0: TEXHOJOTMYHA M KOMITAKTHA
KOHCTPYKIIMS C BB3MOYKHOCTH 32 aBTOMATHU3HPAHO 3a/1aBaHe Ha ApaMETPHUTE Ha MpoIeca;
OTCBHCTBHUE Ha BB3JICHCTBHS OT BBHHIIHATA CPE/a; €CTECTBEHO OXJIaXKJaHe Ha yCTHETO Ha JF03ara ¢
U30srBaHe Ha 3aIlylIBaHE U MPOTUYAHE HA PEaKIiK B Hesl. [locpesicTBOM Ta3u crcTeMa ce
KOHCTPYHPAT MO3UIIMOHHO YyBCTBUTEIHU (POTOJCTEKTOPU ChC ClICIIM(DUYHY MapaMeTpH 3a
peructpupane Ha GUHU JBIKCHUsI, TIO3BOJISBAIIY KHHETHYCH 1 KHHEMATHUCH aHAIIU3 B YCIIOBHUS
Ha JMHAMHUYHH 33124 [23].

3.4. laTepakTHBEH yUEHHUECKH YWH.

KoHcTpynpaHo € KOMIIAaKTHO ChOPBKEHHE C Bb3MOKHOCTH 32 PETHCTpallvs Ha CeAisliia 1o3a B
peayiHo BpeMe, 06€3 JIMLETO Jja U3MUTBA IUCKOM(OPT OT U3MEPBATENIHU ycTpoiicTBa. OcurypeHa e
BBH3MOKHOCT 3a 00paboTKa Ha perucTpUpaHuTe JaHHH, Taka ue Jia ce o0e3neun eheKTUBEH
KOHTPOJ U KOPCKIUA Ha HCIIPABUIIHHUA CTOCK KAaKTO Ha OTACJICH YYCHUK, TaKa U HAa BCUYKHU
YUYCHUIIU OT eIMH KJIac eIHOBPEMEHHO [26].

3.5. PazpaboteHna e 6e3:xnyHa MOOMIIHA eNleKTpoeHIedatorpadcka cuctemMa ¢ HeBpOHAIHA
obpaTHa Bpb3Ka, mpezcraBena B 2.10 u 2.11 [18, 24].

B 3axirroueHue uckaM Jia IOIIbJIHSA, Y€ NIpeACTaBeHaTa OT KaHAUAaTa aBTOPCKA CIIpaBKa 3a
MPUHOCUTE ChIbpKa SICHU ONUCaHUsI U JoOpe NeUHUPAHU U KOPEKTHU U3BOIH.

3.2.2. [InTupanus

KakTto 6e oTbensizano no-rope, 3a0ens3aHUTe JO MOMEHTA LUTUPAHUS Ha TyOIUKAIIMUTE Ha
KaHauaTa ca 47, HIoBe4EeTO B MEXKIYHApOIHH M3JaHus. BaxkHo e 1a ce oTOenexar HUTHpaHUITA
B JIMICEPTAI[MOHHU TPY/I0BE, KOETO € BaK€H MHANKATOP 32 3HAUEHUETO HA MTyOIMKyBaHUTE
Hay4HHU u3cnenBanus. OT 0ocoOeH HHTepecC ca U3CIeIBaHUATa Ha [IBETHOTO 3pEHUE MPH
xunotupeouan3bm, nutupano 10 metu (Racheva et al., 2020) u n3cneaBaHusITa Ha 3pUTEITHUS



myM 1pu gena ¢ aytusbm (Mihaylova et al., 2021), mutupanu 6 metu. CripaBkaTa 3a
[IUTUPAHUATA € KOPEKTHO MU3TOTBEHA M BAUANPAHa ¢ KOHKpETHA HHPOpMAIHSL.
[luTupanusaTa MOKa3BaT roJISIM UHTEPEC KbM OCBIECTBEHUTE OT J-p TOTEB M3ciieABaHUs U
MIPIJIOKHU Pa3paOOTKH U TOBOPSIT 32 BUCOKO HAYYHO HHUBO.

4. IlpenonaBaresicka 1eifHOCT U ApP. AaHHM 3a 1-p B. ToTeB

J-p ToteB ce mpeacTaBs che 3a0eNeKUTEIHA TPETOAaBaTENICKa ASHHOCT. To# € OWI yauTen mno
O®usuka u Actponomus B [Ipodecronanna rumuasus no MexanoenekTpoTeXHHUKA, KaKTO U
XOHOpYBaH npenojasaren kbM Ousnuecku Gaxynrer Ha Coduiicku YHuBepcurer. bui e Hayuen
koHcyaTaHnt B CVY ,,CB. Knument Oxpuacku‘. IIpe3 2024 r. uma gBama yCrenrHo 3aiuTHIN
nokropantu ot CY ,,C. Knument Oxpuacku”, @uznueck GpakynTeT ¢ ppKOBOJICHH TEMHU
»LIpOeKTHpaHe U MporpaMUupaHe Ha MOJIE3HUS TOBAap Ha pakeTa 3a reo(u3nyueH COHAAX Ha
atMocdepata” u ,,JIpoekTupane u nporpaMupaHe Ha MOJIE3HUS TOBAP HA paKeTa 3a reou3nyeH
COHIaX Ha aTMocdepaTa”.

JIn4Ho Mo3HaBaM KaHAUJATa U HAMaM KOH(JIMKT Ha UHTEpeCH ¢ Hero. JInuHuTe Mu BrieyaTaeHus
ca, 4e TOM € M3rpaJieH yU4eH, KOUTO Mpe3 TOJMHUTE € pa0OTHII CUCTEMHO U BCEOTAANHO B TMOJIETO
Ha cienuduyuHa HayyHa Matepusi. OTar4aBa ce ¢ OTKPUTOCT BbB B3aMMOOTHOIIICHHUSATA,
KPUTHUYHOCT, aHATUTHYHOCT M CIOCOOHOCT 32 pa3lInpeHa eKCrepTHa TUCKycus. Y 0eieHa CbM, ue
MO’K€ KOMIIETEHTHO J1a pa3BUBa U PbKOBOAM Hay4yHU pa3padoTku B Obaemie. C oryen Ha
paslIMpeHara My HayyHa eKCIepTH3a, MHTEPECHO € Jia IPEACTaBU BU3UATA CH 3a CIIe/ABallU
HAyYHU Pa3BUTHSL.

3akjarouyeHue

Hayunata nefinoct Ha r11. ac. a-p LiBetanun ToteB e 3HaunTenHa u e GoKycupaHa BbpXY
W3ClIe/IBaHE Ha HEBPO(DU3UOIIOTHUHUTE MEXaHU3MH Ha MpepadoTKa Ha 3pUTEIIHA UH(POPMALIHSL.
OT 0cobeHo roysiMa CTOMHOCT ca MopeariiaTa MeTOIMYHH, eKCIIEPUMEHTAITHU U TEXHOJIOTUYHU
pa3paboTKu, KOUTO o0e3neuaBar PyHIaMeHTa Ha eKCIiepuMeHTaIHaTa 1eHHOCT. OCO0eHO BakKHU
ce sIBSIBAT U CepusiTa HAyYHO-TIPUIIOKHU U3CJIeIBaHUS Ha Jela U IOHOIIH C 1e(UIIUT Ha
pa3BUTHETO (ayTU3BM, Ne(HUIIUT HA BHUIMAHUETO C XUTIEPAKTUBHOCT U JTUCIICKCHSA).
[IpencraBeHuTe HAYYHU TPYAOBE U Pa3pabOTKH XapakTepuupart aA-p ToTeB KaTO BUCOKO
epyaupas npodecruoHamucT 1 u3caeaonaren. CBUACTEICTBO 32 TOBA Ca HAYKOMETPUYHUTE
MOKa3aTeNH, OIICHSBAIlM HaydHaTa My JIelHOCT. OCHOBaBailku ce Ha BCUYKO rOpeKa3aHo,
yOeneHo mpenopbuBaM Ha HAYYHOTO XKypH Aa uzbepe ri. ac. 1-p L{seranun ToteB Totes 3a
aKaJIeMMYHaTa JUTHKHOCT "Mo1eHT" 110 DPU3HOJI0THs Ha )KUBOTHUTE U YOBEeKa KbM MHCTHTYTA IO
HeBpoOuonorus npu BAH.

22.12.2024 Periensenr:
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1. General

The competition for the academic position of "Associate Professor™ in the scientific specialty
"Animal and Human Physiology" was announced for the needs of the department "Sensory
Neurobiology" at the Institute of Neurobiology at the Bulgarian Academy of Sciences (INB) in
State Gazette, issue No. 75 from 03.09.2024. The only candidate for the competition is Dr.
Tsvetalin Totev Totev from the same department of INB. Documents checking demonstrates that
the procedures for opening and announcing the competition are legitimate, are implemented
accurately, and are prepared in accordance with the requirements of the Law for the Development
of Academic Staff in the Republic of Bulgaria, the regulations for its implementation published

in the State Gazette and the follow up regulations for its implementation by BAS and INB.

2. Biographical details of the applicant

Dr. Tsvetalin Totev was born on 17.05.1975. In the period 1994-1999 he graduated from the
Sofia University "Kliment Ohridski", Faculty of Physics, where he received a Master's degree. It
should be noted that Dr. Totev received two Master's Degrees in "Measurement Electronics" and
"Medical Physics". From 1997 to 2001 he worked at the Institute of Physiology, BAS, as a
technical executive physicist. From 2001 to 2018, he continued working at the Institute of
Physiology/Neurobiology, BAS, holding successively the positions of "Research Assistant™ third-
first degree in accordance with the regulations for career advancement at INB. Since 2018, he has
held the position of Assistant Professor at INB-BAS. In 2015, he successfully defended his PhD
thesis for the degree of Doctor of Science. The candidate's work experience in the specialty of the
competition to date is more than 25 years. He is a member of the Bulgarian Society of
Physiological Sciences.

3. Scientific works

3.1. Overview of scientific works

The total number of scientific works of Dr. Tsvetalin Totev so far is 22 (19 publications, 2
collective monographs and 1 monograph). Of the 19 scientific publications submitted, 4 are

related to the development of a PhD thesis, 5 are related to the competition for Assistant
Professor and 10 are related to the current competition, in 2 of which Dr. Totev is the leading



author. The 10 publications applied for the current competition appear in international journals
that are refereed and indexed in world-renowned databases of scientific information with

impact factor (IF). Of these, 5 were submitted in relation with the habilitation (point C according
to the Classification of Higher Education Areas and Professional Domains, approved by Decree
No. 125 of the Council of Ministers of 2002 (State Gazette No. 64 from 2002), in accordance
with the adopted minimum requirements for the acquisition of a scientific degree and for the
occupation of academic positions at the Bulgarian Academy of Sciences), and 5 were submitted
outside the habilitation. For the current competition 2 collective monographs, 1 independent
monograph based on the PhD thesis and 4 utility models also are submitted. The utility models
possess protection documentation and registration numbers. All scientific works outside the
habilitation are according to point D of the above Classifier. Out of the 10 publications submitted
for the current competition, 7 are published in international journals indexed with Q2 and 1 is
published in an international journal with rank Q1. The credits reported for the research papers
submitted for the competition are correctly calculated according to the requirements of the
Classifier. They meet and exceed the scores for the clusters of indicators for the academic
position of Associate Professor required for this competition. In accordance with the rules of the
Classifier, no information about participations in scientific fora was provided in the submission.
The high total number of citations to date, which is 47, is noteworthy, with almost all of them
being in international journals.

The scientific metrics of the papers submitted for review indicate a high level of the candidate’s
scientific activity and meet the requirements for the academic position of Associate Professor
according to the Law for the Development of Academic Staff in the Republic of Bulgaria. Dr.
Totev's research and scientific works correspond to the topic of the announced competition. |
accept for review all scientific publications submitted for the competition.

3.2. Evaluation of the scientific works of Dr. Totev
3.2.1. Contributions

The scientific activities of the candidate have contributed mainly in the field of psychophysics
and neurophysiology of visual information processing in the human brain. It should be
emphasized that these contributions can be considered in four major aspects: 1) scientific-
theoretical, 2) scientific-applied, 3) experimental-methodological and 4) technological aspect,
which makes the candidate's activity multifaceted and particularly significant for supporting
comprehensive scientific experimentation. The following thematic trends can be outlined in the
scientific production:

1) Mechanisms of colour discrimination in visual perception,

2) Neurophysiological mechanisms of visual information processing in children and
adolescents with developmental disorders such as autism (ASD), attention deficit hyperactivity
disorder (ADHD), developmental dyslexia (DD), and

3) Development of specialized instrumentation and equipment for neurophysiological
research. Of particular note is the presence of experimental-methodological contributions to all
topic-specific studies. They include the development of methods and principles for registration,
experimental modelling, development of innovative approaches, paradigms, algorithms and
programs for data registration and quantitative analysis, and comprehensive specialized



instrumentation for neurophysiological research. Much of the research is clinically oriented,
which reinforces the importance of Dr. Totev's contributions.
Some of the relevant scientific contributions of the candidate are specified below:

1. Mechanisms of colour discrimination in visual perception
1.1. In an original experimental model, the method of isoluminant stimuli was applied to study
the spatial characteristics of colour vision in healthy subjects. For the first time, the spatial
resolution at the resolution limit and the degree of spatial summation at 20-deg eccentricity for
stimuli located along the "red-green” cardinal axis compared to the "blue-yellow" cardinal axis
were investigated. A significant asymmetry in spatial discrimination and spatial summation
between the two cardinal axes was revealed. For the first time, spatial asymmetry was also
demonstrated for processing "green™ compared to "red" stimuli. The results represent a
contribution to clarifying the hypothesis of existing functional asymmetry at the cortical rather
than the retinal level [12].

1.2. An original study of colour discrimination in individuals with reduced thyroid function has
shown that hypothyroidism results in reduced colour discrimination along the blue-yellow axis.
Evidence has been presented that prolonged treatment of 1 year with synthetic thyroxine reduces
these impairments to levels similar to the results of healthy individuals [10, 17].

2. Neurophysiological mechanisms of visual information processing in children and
adolescents with developmental disorders such as autism (ASD), attention deficit
hyperactivity disorder (ADHD), developmental dyslexia (DD)

2.1. A specific experimental design based on visual tasks is invented to study visual information
processing in children and adolescents with autism spectrum disorders. The developed paradigm
originally integrates emotion recognition, word and pseudoword reading, and contour orientation
tasks in conditions with and without external visual noise inserted in the task.

2.2 An innovative visual contour integration task has been developed in which, unlike existing
paradigms, the studied items are not distributed pseudorandomly on a square grid. A
development is proposed according to which all elements are located exactly at the intersections
of a regular hexagonal grid, so that positional information does not discriminate contour elements
from background noise. The development provides variations in the strength and orientation of
the contour elements while preserving the average value of the contour. This innovative approach
allows manipulation of external noise that is added to the contour. An additional methodological
contribution is the control introduced on eye movements in order to constrain search behaviour.

2.3. The application of the developed approach reveals that children and adolescents with autism
have a reduced ability to integrate contours. It has been suggested that this is due to their inability
to distinguish contour from background noise [11].

2.4. It is demonstrated that the performance of children with autism is severely impaired by added
external visual noise, suggesting reduced efficiency in processing available stimulus information
and a deficit in noise filtering [11].



2.5 In order to investigate the ability to integrate global motion information, specialized software
has been developed including 30 motion patterns in directions defined by a normal distribution
with standard deviations of 2°, 5°, 10°, 15°, 25° and 35°, corresponding to added external noise
[13].

2.6. Using the above software in an equivalent noise paradigm, it was found that at all noise
levels, global thresholds for motion direction discrimination were higher in children and
adolescents with autism than in typically developing children. It has been suggested that
individuals with autism have lower efficiency in integrating global motion and deficits in
integrating local motion information [13].

2.7. The important issue of the sources of reading difficulties in children with atypical
development - autism, attention deficit hyperactivity disorder (ADHD), developmental dyslexia
(DD) - has been investigated. Text reading under conditions of external visual noise in such
children was assessed by presenting sequences of 3- or 7-letter semantically unrelated words and
pseudowords set among rows of unrelated words or pseudowords and adding external visual
noise at 0, 50, 55, 60, and 62.5% levels. The reading performance profiles of the different groups
in the absence and presence of visual noise were evaluated. Using this approach, original data are
presented showing similarity in the low achievements in the DD and ADHD groups, whereas the
autism group is similar to typically developing children. Interestingly, the highest noise level
affected all groups in a similar way [14].

2.8. When comparing the ability to group local items during visual perception, it was found that
children with autism identified a contour among similar items with more difficulty as compared
to typically developing children. It has been suggested that this problem stems from altered visual
perception and clinical symptoms in children with autism [15].

2.9. New methods for visual noise generation are proposed that do not have the drawbacks of the
methods most widely used to date for studying visual information processing in humans. They
are based on the assumption that there are two sources of noise - external, i.e., intrinsic to
environmental signals, and internal, i.e., due to neural factors. These two sources limit the
effectiveness of visual processing. Three types of noise - pseudorandomized, two-colour change,
and random change - were programmed, generated, and evaluated. Gaussian noise generated with
the proposed procedure is found not to impair visual processing. The change methods affect the
spatial structure similarly to random noise and are assessed as suitable for a limited number of
colours. The random exchange method is suitable for images with multiple colours, such as
natural scenes. These methods can be used effectively to evaluate the role of local spatial
structure in image processing [16].

2.10. A mobile, easy-to-maintain wireless electroencephalography (EEG) system has been
developed for use with children in a school environment. The system has EEG data acquisition
capabilities, operates at a high sampling rate that can be scaled to different numbers of channels
[18, 24].

2.11. The system is supplemented with a neurofeedback module. It allows to identify and control
neurofeedback signals (zNF) in real time, synchronizing visual stimuli with alpha/teta EEG



oscillations. It provides visual feedback with colour signals to re-modulate EEG activity in
children with DD [24].

2.12. The application of the EEG system to typically developing children and children with DD
demonstrates its functionality by identifying specific profiles in EEG brain activity that
differentiate two groups of developmental dyslexia (phonological and visual-spatial). Differences
in the reactivity of delta, beta and gamma activities in specific functions have been described
both between dyslexic patients and controls and between patients with different types of dyslexia
[20].

2.13. Experimental application of the neurofeedback system reveals opportunities for training and
compensating for deficits in children with DD [18].

2.14. These applications have contributed to the development of an original dyslexia assessment
and training effect complex that has been published and implemented in speech therapy practice
[20].

2.15. A theoretical summary of the identified positive and negative effects of digital technology
use on neuro-cognitive development (motor, sensory and cognitive functions) of children aged 4-
6 years has been presented and strategies for using digital devices in childhood have been
proposed based on this [21].

3. Development of specialized equipment for neurophysiological research

The candidate's contributions to the development and implementation of specialized equipment
for neurophysiological research are very impressive. These contributions follow the main
specializations that he acquired during his education and demonstrate systematicity and
consistency in building his scientific expertise.

Developments are presented, 4 of which have been licensed as utility models:

3.1. Device for measuring the elasticity of blood vessels.

The developed device works on the principle of forced oscillation, and a new photo-optical
recording has been suggested. The overall measurement error is less than 4.45%, which provides
repeatability and precision in assessing viscoelastic characteristics of biological tissues. The
device has been implemented in experimental setups to study the direct effect of opioids on the
arterial wall in an in vitro continuous experiment [19].

3.2. Interactive boxing simulator.

The developed simulator is a compact device manifesting the ability to interactively set
combinations of boxing punches and movements, to accurately measure the visual-motor reaction
time and subsequent selective calculation of the average reaction time. It provides opportunities
for performance analysis, for tracking the development of the boxer's sport-technical qualities,
and for regulation and coordination of motor and autonomic functions. The implementation of the
device during training improves coordination, visuomotor reactions and cognitive processes
related to decision-making speed [25].



3.3. Automated system for deposition of thin metal oxide layers by spray pyrolysis.

The advantages of the proposed system relate to: technological and compact design with
automated process parameter setting capabilities; absence of influences from the external
environment; natural cooling of the nozzle mouth with avoidance of blockage and reactions
taking place in it. By means of this system, position-sensitive photodetectors with specific
parameters are constructed to record fine motions, allowing kinetic and kinematic analysis under
dynamic tasks [23].

3.4. Interactive Student Desk.

A compact facility with real-time sitting posture registration capabilities has been constructed
without the person experiencing discomfort from measuring devices. Processing of the recorded
data is provided to ensure effective control and correction of incorrect standing posture of both an
individual student and all students in a class simultaneously [26].

3.5 A wireless mobile electroencephalography system with neuro-feedback has been developed,
as described in 2.10 and 2.11 [18, 24].

In conclusion, 1 would like to add that the author's statement of contributions presented by the
candidate contains clear descriptions and well-defined and appropriate conclusions.

3.2.2. Citations

As noted above, the candidate's publications to date have 47 citations, most in international
journals. It is important to mention the citations in dissertations, which is an important indicator
of the relevance of published research. Of particular interest are the studies on colour vision in
hypothyroidism, cited 10 times (Racheva et al., 2020) and the studies on visual noise in children
with autism (Mihaylova et al., 2021), cited 6 times. The citation reference was correctly prepared
and validated with specific information.

The citations verify that the interest in the research and applied developments carried out by Dr.
Totev is substantial thus indicating a high scientific quality.

4. Teaching activities and other data about Dr. Totev

Dr. Totev has a remarkable teaching record. He was a teacher of Physics and Astronomy at the
Professional High School of Mechanical Electrical Engineering, as well as a lecturer at the
Faculty of Physics of Sofia University of “St. Kliment Ohridski”. He also was a scientific
consultant at Sofia University. In 2024, he has two successfully defended PhD students from
Sofia University "St. Kliment Ohridski", Faculty of Physics.

I know the candidate personally and have no conflict of interest. My personal impressions are
that he is an accomplished scientist who has worked systematically and dedicatedly over the
years in the field of a specific scientific subject. He is distinguished by openness in relationships,
critical attitude, analytical ability, and capacity for extended expert discussion. | am confident
that he can competently develop and guide research in the future. In view of his extended
scientific expertise, it is interesting to present his vision for future scientific developments.



Concluding remarks

The scientific activity of Assistant Professor Dr. Tsvetalin Totev is significant and is focused on
the study of neurophysiological mechanisms of visual information processing. Of particular value
are the series of methodological, experimental and technological developments that secure the
foundation of experimental activity. Particularly important are also the series of scientific and
applied studies of children and adolescents with developmental disorders (autism, attention
deficit hyperactivity disorder and dyslexia). The presented scientific works and developments
characterize Dr. Totev as a highly erudite professional and researcher. This is evidenced by the
scientific metrics evaluating his scientific activity. On the basis of all the above, I strongly
recommend the scientific jury to elect Dr. Tsvetalin Totev Totev for the academic position of
"Associate Professor” in Animal and Human Physiology at the Institute of Neurobiology at the
Bulgarian Academy of Sciences.

22.12.2024 Reviewer

/Prof. Dr. Juliana Yordanova/



