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BbpPXY JMCEpPTAallMOHEH TPY/ 3a IpUI00KBaHe Ha 0Opa3oBareliHa ¥ HayyHa CTeleH
P p y4
,»J1OKTOp”’

ABTOp Ha qucepTauHoHHus Tpya: Pocen ®uyepos

Tema na aucepraumonnus Tpya: ,TekToHHKA W KOHCTPYKLIMSl B JM3aiiHa Ha
HHAMBHAYATHO MPEBO3HO CpeacTBO. DyHKIMOHAIHO-EKCIUIOATAallMOHHH, TICHXO-
€MOILIMOHAJIHU U €KOJIOTMYHU aCeKTH

Peuensent: nou. n-p Binanuciae ViBaHoB

1. AkTyaHOCT Ha pa3paGoTBaHHs B JMCEPTALMOHHHS TPYA NPobaeM B HAYYHO
H HAyYHONPHJIOKHO oOTHOueHHe. CTenmeH M HHBA Ha AaKTYaJHOCTTA HA
npoGiemMa H KOHKpeTHHTe 321a4H, pa3paboTeHH B JHCEPTALHATA.

JMceprauuonsusT TPy € M3KJIIOYMTENIHO aKTyaleH M Ce MO3HIMOHHpA B
KOHTEKCTa Ha CBBPEMEHHUTE TIpaJlOyCTPOWCTBEHHM CTpaTerMH 3a YCTOMYMBA
MOOHITHOCT, KaTo KOHIENIHUSATA 3a ,,15-MHHYTHHSI rpag® M Ipeono/IiBaHETO Ha
TPAHCIIOPTHOTO IIPE/IM3BUKATE/ICTBO 34 ,,MocjaegHara Muas‘. C HapacTBaHETO Ha
T'PaJICKOTO HaceleHHe M eKOoIOorH4HuTe npobinemu (emucuu Ha CO,, HIyMOBO
3aMbpCsBaHe, 3a/IphCTBAHMS), TBPCEHETO HA ANTEPHATHBHH pEIIEHHs 3a
MHKPOMOOMIIHOCT € OT ITBPBOCTEIIEHHO 3Ha4eHHe. JIOKTOPAHTLT IIPABHIIHO e
HICHTU(QHULMPAT CepHO3HATE KOHCTPYKTUBHM U €KCILIOATALMOHHM HEIOCTaThIA Ha
MaCOBHTE JIByKOJIECH ! [IPDEBO3HH Cpe/ICTBa (HECTAOMIIHOCT, JIUIICA Ha MOLYJTHOCT) H
€ HacOoYM/I HM3CIEABAHETO CH KbM Chb3/laBaHE Ha HOBATOPCKO, TPHUKOJIECHO,
MHOTO(YHKIHOHAJIHO yCTPOHCTBO C HHTErpUpaH H3KycTBeH uHTenekT (MU), koeto
o0ciTy)KBa BKIIFOYMTENHO M XOpa C TPaiHM JBUraTeHH yBpexmanus. KoHKpeTHO
dopmynupanute 3anasu B [7aBa 1 cucTeMarusMpar mpoleca OT TEOPETHYHHS
aHanmu3 npe3 CAD npoekTUpaHeTo 10 eKCIIEPUMEHTAITHOTO TeCTBAHE.

2. Cremen Ha no3HaBAHe CHCTOSIHHETO Ha mnpoGieMa o TBOpYecKa
HHTePNpeTAUHs Ha JHTePATyPHUS MATEepPHAJI.

JlOKTOpaHTBT JeMOHCTPHpA 3aqbI6OYEHH MO3HAHMS IO TEMara, Karo e
HalpaBUJI OOCTOEH HCTOPHKO-reorpadCKi M TEOPETHYEH MperIe Ha eBOIOLMSATA
Ha MHKPOMOOMIIHOCTTa — OT ITbPBHTE IBPBEHH pOJIEDH /IO ChBPEMEHHHTE



nnargopmu 2a cnoneneHo nonssade (E-Bike, Razor, BIX1). B nuceprauusra ca
aHATU3UPAHH UIHPOK CIEKThP OT W3TOYHMUM (oOmro |01 IUTHpaHW 3arjiaBus),
BKJIIOYBAIllM BOJAEIIY HAYyUHHU ITyOIMKAIlMU B PEHOMUPAHY Ve)KTyHApOAHU U3IaHUs
B obmacture Ha pobOOTHKaTa, EpProHOMHUATZ, CO(PTVEpPHOTO MOAETHUpaHe W
exojorusita. JluteparypHusAT Marepudan He € D[pocTo  Ipepa3ka3aH, a e
UHTEPIPETHPAH TBOPUECKH, 3a [1a [OCITyKH KaTo 6a3a 3a 1cuHupaHe Ha COOCTBEHH
KpUTEpUH 3a [(U3akH.

3. CroTBeTCTBHE HA u36paHaTa METOAUKA HA H3JIeJB4HE ¢ MoCTaBeHaTa e H
3a1a4YM Ha JHcepTaluHOHHHMA TPYA.

I/I36paH?.T’l METOHOJIOTUA € MYITUAUCUHUIUINEAPHE, HKOMITJIEKCHA W HaIlbJIHO
CBOTBETCTBa Ha LI€JITa Ha TPYyAa. Tsa XapMOHHYHO ChUY€Ta=a"

« EprosomMH4Ho-aHTponoMeTpHYeH aHaau3 (rz Da3za S5-us U 95-us
MepcesTU Ha YOBRIIKOTO TSJIO 3a FapaHTipad: 2 KOM(OpPT NpH IHPOK
QUanazoH oT norpebuTesnn).

o AJUTrOPMTMHYHO TPHMHU3MEPHO MOJeJMpaHe 4Ype: 1iOoBaTUBHATa (DYHKIUsS
GeometryNodes B Blender 3a onTuMH3alms Ha TOTIOJI0OTMSTa HA HOCeNIara
KOHCTDYKIIHS.

+ CodryepHo HHKeHePCTBO H CMMYJaauMa #a rpadyieH uHTepdeic (Unity
3D, C#) u cuMyJal¥ Ha aBTOMAaTH3WpPaHu cucTeviv 3a ymnpasinenue (PID
KOHTDOTIEPH 32 aBTOHOMEH PEKUM).

« EmMnupuuHH H3ciaeABaHMsl 4pe3 I[IPOBEXaH? Ha MEXIyHapOIHH
couuonoruyecku npoyusaHus (CALLL, T'epmanua. Hrarapusi) 3a Harjaacure
KbM BHeIpsBaHeTo Ha UN.

4. Kparxa aHAJMTHYHA XaAPAaKTEePHCTHKA HA €CTeCTBOTO M OUEHKA Ha
JOCTOBEpPHOCTTA HA MaTepuaja, BbPXY KOHTO ce rpaJsT NPHHOCHTE HA
AHCEPTALIHOHHHUS TPYA.

[IpuiHocHTe Ha Tpyda CTHIBAT BbpPXY COJIMIHA H2v9Ha W MH)KeHepHa Oasa.
JlocToBepHOCTTA Ha pe3y/ITaTUTE Ce rapaHTHpa OT rapane iioTo W3MOI3BaHe Ha MeT
CrelHalM3upaHd Cco(QTyepHH TMpOrpaMu 32 CHMylalusi H  MPOEKTUpaHe.
Ju3aliHepcKyTe pemeHHs ca NMOAKPENeHH C pealHy MEXEHESDHH YepTeXH, TOUHH
TeXHUUYECKH CcrneuubuKauud u AeDUHHpAHH TeOMETPHYHKH TapaMmeTpu: obiua



apmwkuHa 1100 MM, muaveTsp Ha npenruTe konena @12 wHya, 3a1H0 Koneno B9
MHYa ¥ MakCcHMMaiHa maca a0 15 kr. IlpoBenenure anketd cpen obmio Hax 150
PECIIOHIICHTH B TPU [bPKAaBH M EKCIepTHATa olleHKa (KbaeTo 87% OT ekcrepTHTe

JlaBaT Hal-BUCOKa OlIEHKA 3a MHOI‘O(‘I)}’HKI_IPIOHaJIHOCTI‘a) AOII'BJIHUTETHO BaJIMAUPAT
HAay4YHHUTE U3BOOU.

S. HayuHu w/MiM Hay YHONPHII0KHHM IPHHOCH HA {MCEPTALMOHHHSI TPYA.

JMceprauuoRHusT TpyA CBAbpXKA 7 HAYYHONPUIOKHH K 6 NPHIOKHH
npuHoca. Te Morar na Gbaar KIacHGUIMPaHK KaTo JOKa3BaHE C HOBMU CpeACTBa Ha
CBIICCTBEHH HOBH CTPaHH B CHIIECTBYBAIM HayYHU MPOOIEMH U TEOPHHM, KAKTO H
NOly9aBaHE Ha TMOTBBPAUTENHH (GAaKTH M 3HAYUMH  XYIOXKECTBEHOTBOPYECKH
NOCTHXKCHHUS, KaKBOTO Ha IIpaKTHKa IMpPEACTaBisiBa pa3paboTEeHOTO MPEBO3HO
CPENCTBO.

Hisikou ot npusocute Grxa Moriu Ja Gbaar obeMHen” U npe/ie(hHHAPAHH.

Karo usano mpunocure morar na Gbaar ompeseNieHH KaTo [TOCTHXKEHHS B
001acTTa Ha eproHOMHUSITA, AM3aAH-TICHXOIOTHATA M TOTPEBUTEICKOTO OBEICHHE;
€KOJIOTHS, I'PaJICKa Cpe/ia U COLMAJIEH e(eKT; UHTEerpalus Ha U3KYCTBEH HHTEJIEKT U
0e301aCHOCT; MHKEHEPHHI, MOXYIHO IPOEKTUPAHE M WHOBATHBHH CTPYKTYDH;
AM3aiiH, COPTYepHO MOoIenupaHe U HHTepdeicH.

6. Ouenka 3a crenesra Ha JHYHOTO y4YacTHe HA JHCEePTAHTA B IPHHOCHTE.

IIpoekTHpaHeTO Ha KOHIEMIUSTA, aBTOPCKHUTE CKHMIM Ha JH3aifHa M JIOTOTO,
3D MozmenMpaHeTO Ha MOBBPXHOCTHTE, MAaTE€MaTH4eCKOTO ONHCaHHe Ha
aBTOHOMHOTO YIIpaBJ/ieHKe, KAaKTO ¥ aHaJIM3a Ha EeMIIMPHYHUTE JaHHY Ca U3BbPLIEHH
H3LAJI0 M CAMOCTOSTETHO OT JoKTOopaHTa Pocen @uuepoB. JINYHOTO My y4acTHe e
BOJCINO M Oe3CMmOpHO, a poNsita My Ha IVIaBeH Pa3BOMHO-BHEIPUTEIICKH CyOeKT e
SICHO JIeKJIapHpaHa.

7. llpenenka Ha myG/iHKANMUTE N0 JUCEPTANHOHHHSI TPYA.

Ilo Temara Ha JHCepTAUMOHHHS TPyA ca MpEICTaBEHH 5 HAy4HH
myGaukauuu B nepuona 2021-2024 r. YeTupu OT TAX ca ChaBTOPCKH JOKIANH HA
NPECTHXKHUA MEXAYHAPONHH KOH(QEepeHUWH (BKIIOYMTENHO ABE IyOIHKALMH Ha
IIpECTHXKHATAa MEX/TyHapo/iHa KoH(epeH1Hs 1Mo poboTuka u crabunnoct Ha IFAC B
WUpnanmus, 2024 r., w nyGmukamus B IEEE, 2022 r.). Eana or nyOJUKaIluUTE €



camoctosiTenHa B Bulgarian Journal for Engineerirg Design. TexkcroBete Ha
nmyONIMKali1iTe HAIbJIHO MOKPUBAT OCHOBHUTE (Da3H Ha [¥cepTrauusaTa: AW3aiH Ha
MeXaHM3Mi{Te€, aBTOHOMHH peXUMH M HHTerpaiys Ha 11 TpyabT MMa OTIMYHO
HAy4HO OTDAKEHHE.

8. M3noszBaHe Ha pe3yJTaTHTe OT AMCEPTALMOHIVS TPyl B Hay4yHaTa H
couHaHaTa npakTuka. Hainyue Ha MOCTHIHAT NPsK MKOHOMHYECKH edeKT

np.

[IpoexThT NpUTekKaBa U3KIIOUUTEIEH COLMATEH T0TeHlMan ype3 BapuanTt 3
Ha ,,U-Drive”, koWTO QyHKLHOHMPA KaTO MEIULIMHCKHU ¥ CO11aJIeH aCUCTEHT 3a Xopa
c yBpexaanvs. IlpemynoxeHa e masapHa cTpare dst 5 C2DUMHHO MPOU3BOICTBO,
6a3upana = boarapus. JJOKTOpPaHTBT € MPOyYHMII JeTalr 1o POLEeIypUTe 3a NIpaBHa
3alllMTa ¢ PErucTpalMs Ha Bb3HUKBALlAaTa MHTEICKTyaqHa COOCTBEHOCT
(peructpaiyis Ha NpoMHlLIeH au3aiH) B [latenTEoTO Be1oveTBO B Codust/BepHo,
KakTo M 110 MHUA Ha EBponedckoro mareHTtHo kegovicizo (EPO) ¢ nmepuom Ha
3alldTa 10 25 TOAMHM, KOETO € 3aKOHOBa I'DEArOCTadka 3a Obaem mpsk

UKOHOMMY=2CKH e(eKT.

9. Ouenxa Ha CBOTBETCTBHETO Ha aBTOpedepaTa ¢ H3IHCKBAHHUATA 3a
M3rOTBSIHETO MY, KAaKTO H Ha a/IeKBATHOCTTA Ha 0Tp23siBaHe HA OCHOBHMTE
MoJIOKeH 1y 1 MIPHHOCHTE HA IUCePTALHOHHMSA TPV

ITpercraBeHusaT asropedepar HambIHO CHOTBETCTRA HA HOPMATHBHHUTE
M3UCKBaH ks Ha 3aKOHa 3a Pa3BUTHE Ha aKaJeMHUuH) A Cherak » Pemybiuka bearapus
(BPACPB) u IlpaBunnuka Ha TY-Cobusa. Tcid orvassea BSIPHO, TOYHO H
GanaHcupano CTPyKTypaTa Ha IUCepTallMOHHKS TPYil. ChIbpiKa HEOOXOIMMHUTE
rpaguyHH YEPTEKHU, TAOIULIM C TEXHUYECKH NapaMeTpH. CI11iChK Ha MyOIHKALMUTE

10. MHerus, NpenopbKH K OeJIeKKH.

Tpyne1 ¢ OTIMYHO OQOpPMEH, HO KBM IOKXTOpAaHTZ MOraT Aa Ce OTIPaBST
CIIEIHHUTE I1PEMOPBKH 3a ObJemiara My HaydHOU=CIISNOEaTETCKa JEHHOCT:

1. IlpernopbyBa ce IpH IPEMUHABAHETO OT BUpTYaler * ) Momesn KbM (pu3ndecKo
NpoM3B0NCTBO B bearapus na ce aeralusupar Ko#<peTHATE JOCTABYMIIM Ha



KOMIIOHEHTH (Oarepu, €IeKTPOMOTOpH), 3a fOa ce IIpeCMeTHE TOYHaTa
cebeCTOHHOCT Ha U3MEeNIHEeTO;

2. lo6pe 6m Gmiio 1a ce IyGIMKyBaT CaMOCTOSTENHH CTATMM B CIIMCAHMS C
uMnakT dakrop (Scopus / Web of Science), 3a na moxe pazpaboTeHHusT
HMHOBaTMBeH MeTO1 3a IUECTOBIBJHA CTPYyKTypa Ha KapocepusTa Ypes
GeometryNodes 11 npuiobue no-ImMpoKa rIacHOCT.

11. 3akioueHHe ¢ sicHAa TMOJOXKHTENHA HJIH OTPHLIATEJIHA OleHKa Ha
AHCEPTALHOHHHUS TPY/I.

Huceprauvonsust Tpyn Ha Posen MuuepoB mnpeacTaBisiBa 3aBBPILIEHO,
OPHTMHAIIHO HAyYHOU3CIIEAOBATEJICKO M HAyYHONPHUIIOKHO H3ciensaHe. Toit
HarbJIHO OTroBaps Ha uskckBaHusATa Ha 3PACPB, INIT3PACPB u Ilpasunnuka 3a
ycnoBusATa M pena 3a OpunobOuBaHe Ha Hay4HH creneHd B 1Y-Codus.
IIpoekTipanoTo mperos=o cpenctso ,,U-Drive' neMoHcTpHpa ycnemsa cumbuosa
MEKIy TEKTOHHKA Ha /[13aliHa, eproHoMUs U cbBpeMeHHH MU TexHo0ruu. Beuuko
ToBa MM naBa bIHO ocHoBarKe Aa naM KATEITOPHUYHA IMOJOXUTEJIHA
OHLEHKA na Tpyna u 1a npeioka Ha yBaxaemoro Haydro xypu na [IPUCHAH Ha
Pocen ®uvepos o6pazoparentara u HaydHa CTereH ,,A0KTOP” B Hay4yHa 06JIACT 5.
Texnuuecku Haykw.

Hara: 17.09.2026 r. PEIIEH3IEHT: oo s

/mon. n-p B. UBaHoB/



REVIEW

on a dissertation thesis for the acquisition of the educational and scientific degree
"Doctor" (Ph.D.)

Dissertation Author: Rosen Ficherov

Dissertation Topic: "7ectonics and Construction in the Design of an Individual
Vehicle: Functional-Operational, Psycho-Emotional, and Ecological Aspects"
Reviewer: Assoc. Prof. Vladislav Ivanov, Ph.D.

1. Relevance of the Problem Addressed in the Dissertation in Scientific and
Applied Terms

The dissertation thesis is exceptionally topical, positioning itself within the context
of contemporary urban planning strategies for sustainable mobility, such as the "'15-
minute city'' concept and addressing the ""last-mile'" transportation challenge. With
rising urban populations and environmental issues (CO2 emissions, noise pollution,
traffic congestion), the demand for alternative micromobility solutions is of
paramount importance. The doctoral candidate has correctly identified the critical
structural and operational drawbacks of mass-market two-wheeled vehicles
(instability, lack of modularity) and has directed his research toward creating an
innovative, three-wheeled, multifunctional device with integrated Artificial
Intelligence (AI) that also accommodates individuals with permanent mobility
impairments. The tasks specifically formulated in Chapter 1 systematically organize
the process, ranging from theoretical analysis and CAD design to experimental
testing.

2. Degree of Familiarity with the State of the Problem and Creative
Interpretation of the Literary Material

The doctoral candidate demonstrates profound knowledge of the subject matter,
having conducted a comprehensive historical-geographical and theoretical review of
the evolution of micromobility—from the earliest wooden rollers to modern shared
mobility platforms (E-Bike, Razor, BIXI). The dissertation analyzes a wide spectrum
of sources (101 cited titles in total), including leading scientific publications in
reputable international journals within the fields of robotics, ergonomics, software



modeling, and ecology. The literature is not merely suimmarized but creatively
interpreted o serve as a foundational basis for defining the candidate's own design
criteria.

3. Consistency of the Chosen Research Methodologv with the Stated Aim and
Objectives of the Dissertation Thesis

The selected methodology is multidisciplinary and compchensive, fully aligning
with the aim of the thesis. It harmoniously integrates:

« Ergonomic-anthropometric analysis: Based on the Sth and 95th percentiles
of the human body to ensure comfort across a wide rznge of users.

o Algorithmic three-dimensional modeling: ''izing the innovative
GeomeiryNodes function in Blender to optimize e topology of the load-
bearing construction.

o Software engineering and user interface simulation: Employing Unity 3D
and C#. alongside simulations of automated contro: systems (PID controllers
for autonomous mode).

« Empirical research: Conducting international sociological surveys (USA,
Germany, Bulgaria) regarding attitudes toward Al integration.

4. Brief Analytical Characterization of Nature and Evaluztion of the Credibility
of the Material Supporting the Dissertation’s Contributions

The contributions of this work rest upon a solid ccientific and engineering
foundation. The reliability of the results is guaranteed by the concurrent utilization
of five specialized software programs for simulatior and design. The design
solutions are supported by actual engineering drawings, precise technical
specifications, and defined geometric parameters: an overall length of 1100 mm, a
front-wheel diameter of ¥12 inches, a rear-wheel diameter of @9 inches, and a
maximum mass of up to 15 kg. The surveys conducted among more than 150
respondents across three countries, combined with expert evaluation (where 87% of
experts gave the highest rating for multifunctionality), further validate the scientific
conclusions.



S. Scientific and/or Scientific-Applied Contributions of the Dissertation Thesis

The dissertation thesis contains 7 scientific-applied and 6 applied contributions.
These can be classified as demonstrating substantial new facets of existing scientific
problems and theories through new means, as well as obtaining confirmatory data
and significant artistic/creative achievements, which the developed vehicle
practically embodies.

While some of these contributions could be consolidated and redefined, they can
broadly be categorized as achievements in the fields of:

« Ergonomics, design psychology, and user behavior;
 Ecology, urban environment, and social impact;

« Artificial Intelligence integration and safety;

» Engineering, modular design, and innovative structures;
 Design, software modeling, and interfaces.

6. Evaluation of the Degree of the Candidate’s Personal Involvement in the
Contributions

The conceptual design, original sketches and logo, 3D surface modeling,
mathematical description of autonomous control, and the empirical data analysis
were carried out entirely and independently by the doctoral candidate, Rosen
Ficherov. His personal involvement is leading and indisputable, and his role as the
primary research and development agent is clearly declared.

7. Evaluation of the Publications Related to the Dissertation Thesis

The candidate has presented 5 scientific publications published between 2021 and
2024 on the topic of the dissertation. Four of these are co-authored papers presented
at prestigious international conferences (including two papers at the renowned IFAC
International Conference on Robotics and Stability in Ireland, 2024, and one IEEE
publication, 2022). One paper is a single-author publication in the Bulgarian Journal
for Engineering Design. The scope of these publications fully covers the core phases
of the dissertation: mechanism design, autonomous modes, and Al integration. The
work has achieved excellent academic visibility.



8. Application of the Dissertation Results in Scientific and Social Practice
(Direct Economic Impact, etc.)

The project possesses exceptional social potential throuch Variant 3 of the "U-
Drive', which functions as a medical and social essistant for people with disabilities.
A market strategy for serial production based in Bulgaria has been proposed. The
doctoral candidate has thoroughly researched the procedures for legal protection and
registration of the resulting intellectual property (indusiriz! design registration) at
the Patent Office in Sofia/Brno, as well as through the Euronean Patent Office (EPO)
with a protection period of up to 25 years. This establishe: 172 legal prerequisite for
a future direct economic impact.

9. Evaluation of the Conformity of the Extendec Abstract (Author’s Summary)
with Regulatory Requirements

The presented extended abstract fully complies with the statutory requirements of
the Development of Academic Staff in the Republic - Bulgaria Act and the
Regulations of the Technical University of Sofia. It proviies 2 faithful, accurate, and
balanced reflection of the dissertation's structure. coniaining the necessary
engineering drawings, technical parameter tables, a list of niblications, and correctly
synthesized scientific-applied and applied contributions.

10. Comments, Recommendations, and Notes

While the thesis is excellently formatted, the following recomimendations are offered
to the doctoral candidate for his future research activities:

1. When transitioning from the virtual 3D mode! ic physical production in

Bulgaria, it is recommended to specify componcnt suppliers (batteries,
electric motors) in greater detail to calculate the cxact cost price of the
product.

2. It would be highly beneficial to publish single-author articles in journals with
an 'mpact factor (Scopus / Web of Science) alowing the developed
innovative method for the hexagonal body structure via GeometryNodes to
gain wider international recognition.



11. Conclusion and Definitive Evaluation of the Dissertation Thesis

The dissertation thesis of Rosen Ficherov represents a complete, original piece of
scientific and scientific-applied research. It fully meets the requirements of the law,
its implementing regulations, and the institutional rules for acquiring scientific
degrees at the Technical University of Sofia. The designed "U-Drive" vehicle
demonstrates a successful symbiosis of design tectonics, ergonomics, and modern
Al technologies.

All of the above provides me with full grounds to give a DEFINITIVE POSITIVE
EVALUATION to the dissertation thesis and to recommend that the honorable
Scientific Jury award Rosen Ficherov the educational and scientific degree "Doctor".

Date: 17.09.2026 Reviewer: ...........................
/Assoc. Prof. V. Ivanov, PhD/



