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The PhD thesis attaches the topics for developing 2 bionic manipulator with a tendon-driven continuum
topology looking at design and control issues.
The thesis is well organized in the seven chapiers with details as follows:

ization of the PhD thesis with a discussion of the
es for their design and operation.

Chapter 1 presents motivations, objecti\'es- and organ
background on continuum manipulators and relat

Chapter 2 deals with the design and prototype construction of the proposed solution as continuum robot by
discussing the kinematic design and its main “er:':.-*: nce also through simulation and prototype tests.
Chapter 3 presents the kineto-static model of the designed manipulator that is used to characterize through

simulation and experimental results in several cc rations for driving tendons and loading cases.
Chapter 4 is focused on a specific tendon-based conirol method looking at stiffness characters of the designed

manipulator. Control algorithms are designed that are simulated and tested under some different conditions to
get an accurate extremity positioning.

Chapter 5 focuses on dynamics for the development of a control of the dynamics that is characterized by
experimental testing in trajectory planning.

Chapter 6 refers to the specific development of the bionic manipulator with tendon-driven continuum structure

for application in agriculture. The service r
prototype on mobile robot with first exper
In Chapter 7, the conclusions summarize th

developments form the presented work.

The reference list is rich enough sources from literature on subjects regarding the attached problems in
designing and verifying the propos n Tor 2 manipulator with a tendon-driven continuum topology.
The application for agriculture fields is an ii“.?i‘_'f:'-'._f‘_:‘ \ ﬂr.‘idatmn area for testing the flexibility and efficiency
of the designed manipulator.

The PhD work is substantiated by a signifi
conference proceedings on the mpics 0
The content of the PhD thesis is valuable
manipulator up its practical application in a servic d.
Nevertheless, a flaw can be recognized in a no clear novelty of the design result since the continuum
manipulator solution does not show a novel solution in its structure and the tendo-driven controlled actuation
is not developed with clear novel feat:e:. The e in

discussed with all its components and equipment for a

21 =valuation of the investigated/designed character:st:cs of
ic does not seem appropriate if referred to the sensorization

this application is not substantiated with nume
the designed manipulator. Finally, the term bic
connected 1o the controlled operation only.
Summarizing. the thesis shows good I'GNLE:IT' in an interesting clear thesis presentation of the technical aspects
of the proposed solution. Therefore. ac + opinion, although the above-mentioned observations, the
thesis has a proper value that well deserves a recommendation for PhD degree.
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B [foxTopckol [JuccepTaldM pPacCMaTpPUBAKTCA TeMbl pa3paboTKH GHOHUYECKOTO
MaHUMYIATOPA ¢ TONOJIOTHEH KOHTUHYYMa, IPUBOJUMOr0 B IBMKEHUE TPOCAMH, C YUETOM
BOIPOCOB NIPOEKTUPOBAHUS U YIIPaBJIeHUS.

JuccepTanusa XOpOIUO CTPYKTYPUPOBAaHA M COCTOMT M3 CeMH IJIaB CO CAeAYIOLHMM
cofeprKaHHueM:

B rnage 1 usJjiararoTcs MOTHBBI, LIeJIM ¥ OpraHusanusa JOKTOPCKON JUCCepTalUy, a TaKxKe
00CYX/IAar0TCA NPEAIIOCHIIKYA CO3JaHUs KOHTUHYAJIbHBIX MaHUTNYJIATOPOB U CBS3aHHLIE C
9THUM BOIIPOCH] UX MPOEKTUPOBAHUA W 3KCILIyaTaI[UH.

B rnaBe 2 paccMaTpuBaeTcd NPOEKTHPOBAaHHWE W CO3JaHMe MPOTOTHUINA MPejaraeMoro
peuIeHua B BHUJIe KOHTHHYaJbHOTO po60Ta, a TakKe 0OCYKIAIOTCA KUHeMaTHdecKkas
KOHCTPYKIHA X €e 0OCHOBHbIE XapaKTEPHUCTHKH Ha 0CHOBE Pe3yJ/IbTAaTOB MOJEJIUPOBaHUA U
UCIBITAHWE TPOTOTHIIA.

B rmaBe 3 1npeAcTaBleHa KWHETOCTATHYecKas MoJelb  CIPOEKTUPOBAHHOTO
MaHUIYNATOpPa, KOTOpas  HCHOJb3YeTCd  [JAA  XapaKTepu3alud  II0CPEeACTBOM
MOJeIMPOBaHUA ¥ SKCIIEPUMEHTaJIbHbIX DE3YIbTATOB B HECKOJIBKHUX KOHQUTYPALUAX IJIs
yNpaBJIeHUs TPOCAaMHU W CIyYasiMU HarpyKeHusd.

[naBa 4 nocesilleHa KOHKPETHOMY MeTOJAY YNPABJIEHHA HAa OCHOBE TPOCOB, KOTOPbIH
YIYUTBIBAET XapaKTEPUCTHKH KEeCTKOCTH Pa3paboTaHHOTO MaHUIyJsTopa. Pazpa6oTaHbl
AJITOPUTMBI yIIpaBJaeHHs, KOTOPble MOAIUPYIOTCS U TECTUPYIOTCA B Pa3JHYHBIX YCI0BHAX
JJTA TTOJIy4eHHsl TOYHOTO NO3ULMOHHUPOBAHUA KOHEYHOCTH.

[naBa 5 nocsAllleHa JAMHAMHKe pasBMTHUA yNpaBJEHWSA JWHAMMKOM, KOTOpas
XapaKTepU3yeT s 3KCIePUMEHTa/IbHbIM TeCTUPOBaHHeM [TPH IJIaHUPOBaH UK TPAEKTOPHM.
[naBa 6 mocBAlmeHa KOHKpPeTHOH pa3pabOTKe OMOHHYECKOr0 MaHMIYJIATOpa C
KOHTHHYQJIbHOH CTPYKTYPOH, NIPHUBOAMMON B ABWXKEHHUE TPOCAMH, JJIA IpPUMeHeHUsS B
CeNLCKOM Xo3daMcTBe. OOCyAaeTcss cepBHCHBIA PO6GOT CO BCEMH ero KOMIOHEHTAaMH U
obopyoBaHHeM A4  NPOTOTHNA Ha  MOGWJILHOM  po60oTe C  MepBLIMH
3KCIEPUMEHTAJLHBIMU Pe3yJbTaTaMHU.

B rnase 7 B BBIBOJAX 0600WAKTCA BKIAAbl JUCCEPTALUOHHON paboThbl M H3JIAraloTCs
BO3MOX<Hble HallpaBJieHUs [JaJbHeHIIMX HccIe0BaHHE Ha OCHOBe Tpe/CTaBJeHHOH
paboThl.

Cnucox JUTepaTyphl COAEPHKUT AOCTATOYHO OBGLIMPHBIR CHMCOK JIMTEpATyphl MO TeMam,
CBSI3aHHBIM C npobJieMaMy NPOeKTHPOBAHUA W NPOBEPKU MPEIaraeMoro pPelleHus s
MaHHIYJATOPA ¢ KOHTHHYalbHOW TONOJIOTHEH, ynpaBiasdeMoHd TpocaMu. [IpuMeHeHHe B
CeJIbCKOM XO03AHCTBe NpeJCTaBiAsAeT CO060H HHTEPECHYH 06J1acTh BalWZaLUH JJIs
TIPOBEPKHU THOKOCTH M 3pPeKTHBHOCTH Pa3paboTaHHOI0 MAHUITYISATOPA.




Kangugarckas paboTa nogKpenieHa 3Ha4UTeIbHBIM CIUCKOM Ty0JUKalLUil B COABTOPCTBE
B JKypHaJaxX U MaTepuasax KoHbepeHIIUl 10 TeMaM, U3J10’KeHHEIM B JUCCEPTal M.
CopepxaHue KaHAHUIATCKOM JUCCEPTAIIMM 1eHHO TeM, 9TO B Hell Ipe/icTaBIenbl acleKThl,
OXBaTHIBAOIME BCE AaCMeKThl paspaboTKH MaHUMYJATOpa M ero NpaKTHYecKoro
NpUMeHeHHUs B chepe YCIyT.

TeM He MeHee, MOXKHO TNPH3HATH HEJOCTATOK, 3aKJIOYAIOUUACA B OTCYTCTBHH ABHOH
HOBHU3HbI  pe3ysibTaTa MNPOEeKTHPOBAaHMUS, TNOCKOJBbKY pelleHHe HelpepbIBHOIO
MaHUNYJAATOPA HE LeMOHCTPHUPYET HOBU3HEI B CBOEH CTPYKTYpE, @ yIpaBisdeMblid MPHUBOJ
C TeHJONPHBOJOM He 00J/1aflaeT SIBHBIMHM HOBBIMHM XapaKTepHcTHKaMH. TexHHdyeckas
3HAaYMMOCTb NpeJaraeMoro pelleHUs I[OATBEePKAAeTCsl ero JOoCTaTOYHO MpPOCTOH
peanuzanued Ha MOGUILHOM POBOTE I UCIILITAHUHA B CEIbCKOX03AHCTBEHHBIX YCIOBUAX.
OpHako 3TO NpUMeHeHHe He NOJKpeneHo YUCJIIEHHOU OLEHKOU
HCCIeyeMbIX/TIPOEKTHPYEMBIX — XapaKTepUCTHK  pa3paboTaHHOTO  MaHHUMyJISITOpA.
HakoHen, TepMHH «BHOHUYECKUH» HE KAXKETCS YMECTHBIM, eC/IH OH OTHOCHUTCH TOJBKO K
CelicCOpH3allly, CBA3aHHOH C YyIpaBaseMoi onepalyen.

HoaBoAst UTOT, MOXKHO CKa3aTh, YTO AUCCEPTAlUA JeMOHCTPHUPYET XOpollue pe3yibTaThl B
HWHTepeCcHOM M IIOHATHOM M3JIOKEHHM TeXHHYEeCKHUX acleKTOB MpeasaraeMoro pelieHus.
[losToMy, 110 MOeMy MHEHUI0, HECMOTPs Ha BHILIEYIOMSIHYThIEe 3aMedYaHus, JUcCepTalus
MMeeT HaJJexallyld LEeHHOCTb, KOTopas BIOJHE 3acHy:KMUBaeT pPEeKOMeHJaluu K
NPUCYXK/IEHHUIO CTeNeHH JoKTopa dunrocodum.



