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KIACCUOPUKAIUSA HASEMHBIX MOBUJIbBHBIX POBOTOB

B nanHiif cTaTTi po3rsmacThes KIaccudikays MOOIIEHUX POOOTOTEXHIYHHX CHCTEM B 3aJISKHOCTI Bifl X cepequ Ta chepu BUKOPUCTAHHS, KiHeMa-
THKH, KJIAcCy, a TAKOXK TUITy KepyBaHHS. [/ Ha3eMHHX MOOLIBHHX POOOTIB TaKOXK BHIIIEHI MiAKIACCH, IPOBEAEH aHANIX IX IepeBar Ta HeJOMiKiB.
[poanasizoBaHo BUOIp TUITY KepYBaHHS B 3aJISKHOCTI BiJl C(hepr BUKOPHCTAHHS poOoTa. Pesysprat MOXKyTh OyTH BUKOpUCTaHi 1711 BHOOpPY abo po-
3po0KH BlIacHOT MOOLIBHOI pOOOTOTEXHITHOI CHCTEMH.

KuiouoBi c10Ba: poGOTOTEXHIUHI CHCTEMH, Ha3eMHi MOOiNbHI poOOTH, cdepa Ta cepelia BIKOPHCTAHHS, TUIINH KepyBaHHSL.

B naHHOM cTaThe paccMaTpUBAIOTCS KIACCH(UKAINK MOOMIBHBIX POOOTOTEXHHYECKHX CHCTEM B 3aBHCHMOCTH OT HX Cpelbl U cepbl IpUMEHEHHS,
KHHEMAaTHKH, KJacca, a TakKe TUIA YIpaBieHus. J{1s Ha3eMHBIX MOOHIBHEIX POOOTOB TAKOKe BBIAEIEHBI OAKIACCH, IPOBEICH aHAIN3 UX HPEUMY-
IIECTB M HeJOCTAaTKOB. [IpoaHann3upoBaH BHIOOP THIIA YIIPABICHHS B 3aBUCHMOCTH OT CPE/ibl IPUMEHEHHUs poOoTa. Pe3ysbraThl MOIyT OBITh HCIIONb-
30BaHbI AT BEIOOpaA MM pa3pabOTKH COOCTBEHHON MOOMIBHOM POOOTOTEXHHIECKOH CUCTEMBI.

KroueBble ¢10Ba: pOOOTOTEXHHYIECKHE CHCTEMBI, Ha3eMHbIe MOOHIBEHEIE POOOTHL, cepa U cpeia IPIMEHEHHs, THIIBI yIPaBICHNU.

The development of artificial intelligence technologies suggests a wide implementation of robotic systems in different branches of industry, infra-
structure and human life. In this paper classification of mobile robotic systems is given depending on their application sphere and environment (in-
door/outdoor), kinematics, class (aerial, ground, water or hybrid), control type, mass and size. Highlighted kinematics subclasses for ground mobile
robots: wheeled, caterpillar, legged, biomorphic, composite and hybrid robots. Analyzed and shown their advantages and disadvantages such as speed
and passability. Analyzed what control type to choose depending on robot sphere of appliance: from human—controlled to automated, semiautono-

mous and fully autonomous.

Results and recommendations can be used to choose or develop one’s own mobile robotic system, its software and control type based on de-

sired goal, using analysis and systematic approach presented in this article.

Keywords: robotic systems, ground mobile robots, application sphere and environment, types of control.

BBenenne. Pa3zButue TEXHOJOTHH HCKYCCTBEHHOIO
MHTEJJIEKTa MpeJroaraeT MmupoKoe BHEIpEeHHe poOOTOB
B pa3IMYHBIC OTPACIIM MPOMBIILICHHOCTH, HH(pacTpyK-
TYpHI U KU3HENEATENBHOCTH ueioBeka. [IpunsaTue pere-
HUHA B BBIOOpE WM pa3paboTKe TOW WM MHOHM poboTo-
TEXHUYECKOH CHCTEMBI 0a3UPYETCsl Ha aHAJIU3E U HCIIOJIb-
30BaHUH CHUCTEMHOTO Moaxona. [IepBeIM 3TaroM sSBISCT-
cs CHCTEMAaTH3alus CYIIECTBYIOIINX PEUICHUH, BBIACIC-
HHUE 3HAYMMBIX MPU3HAKOB U OIIPENeICHUE MTPEUMYIIECTB
1 HEJJOCTATKOB TaKUX pPEIICHUH.

Knaccudpukamus podororexamdeckux cuctem. Co-
racHo 3rypoBckoMy M. 3. — ceroiHs MPOUCXOJUT HH-
(dopMarMOHHAsT PEBOIIONHUS: MEPEXO] OOIIecTBa OT HH-
JIyCTPUAITBHOTO K WH(POPMAIMOHHOMY, a B JajbHEHIIeM
OKHJAeTCs ero npeobdpa3oBaHue B 001mecTBo 3HaHui. [1o
pasubiM ornieHkam, 30—-60 % pabounx mect OyaeT 3ameHe-
HO poboToTexHWYeckumMHu cuctemamu k 2035 romy. B

CBSI3H C 9TUM, HEOOXOJMMO U3y4aTh U pa3BUBAThH HAIPaB-
JICHUS, CBSI3aHHBIE C POOOTOTEXHUKOM, B YaCTHOCTH — MO-
OWIBHBIMH POOOTOTEXHMYECKUMH cUcTeMaMH. J[ns BbI-
0opa TOro WM HMHOTO pobOOTa, HEOOXOAMMO IPOBECTH
aHaIM3 U KJIACCU(HKALMIO CYIICCTBYIOIIMX PELICHUH, a
TaK)Ke BBISIBUTH MX MPEUMYIIECTBA U HEJOCTATKH.

PobGoToTexHuUYeCKHEe CHUCTEMBI KIACCH(UIUPYIOT
Ha MaHUIYJSLUOHHBIC (CTallMOHAPHBIE) M MOOWIbHBIC
(cIocOOHBIE CaMOCTOSTENBFHO TMEepenBUratbes). Mo-
omrsHBIe po00TH (MP) pa3mensioT B 3aBUCHMOCTH OT HX
KJlacca, KHHEMaTHKH, Cpellbl IPUMEHECHHs, c(hepbl npH-
MEHeHHs U Tuna ympasieHus [1, 2]. B nepBom ciyudae
BBIJICJIIOT Ha3eMHbIe, BO3NyIIHbIE (camoneT[16], BepTo-
net [6, 11], nupnxabas [13], kpeutes [14, 15]), BogHBIE
(mopBoansie [7, 8] u HagBoausie [9, 10]) u rubpugHbe
[12], a Takke HWHOTJA B OTAEIBHBIE KJIACC BBIACIAIOT
kocMmuueckue [49] MP.

Puc. 1 — HazemHbIi, BO3AYIIHBINA U BOJHBINA Kiaccel MP

[TockonbKy HazeMHBIE POOOTHI ABISIOTCS Hanboiee
pacpoCTpaHEHHBIMH, WX TaKXe KIACCHPHUIMPYIOT II0
KWHEMAaTHKe: IIaroxojbl, KOJECHblE, TYCeHW4IHble [28],
ouomopdusie [30], a Takke kommosuTtHbie [12, 31, 33] u
ruopugabie [29]. XOTS MIaroxXoJHBIX poOOTOB M MOXKHO
OTHECTH K OMOMOpGHBIM (MOTOOHBIX >KHBOTHBIM), OHHU
BBIJIEIISIFOTCS] B OTAEIBHYIO TPYIIY U KIACCH(OUIUPYIOTCS
B 3aBHCHMOCTH OT KOJIMYECTBa HOT: ojJHOHOTHE [17], OH-
nenanbHbie (aHapounsl) [18, 19], wersipexnorue [21, 22],

naykooOpaszHele (6—Horuii “rekcamon”’ [20] m 8—Horuid
“oxtanox’”’ [23]). Konecasix MP MoxHO KiaccupHUITUPO-
BaTh B 3aBHCHMOCTH OT KOJIMYECTBa Koyiec: IByX— [27],
Tpex— [25], deTsipex—konecHse [24, 26, 51] u mpyrue
[37]. C omHO# CTOPOHBI, IPEUMYIIECTBOM IIIarOXO HBIX
POOOTOB HaJl KOJIECHBIMHU SIBIISIETCS WX IPOXOJUMOCTB
(BO3MOXHOCTh II€pEMENIaThCs MO JICCTHULAM U TPOYUM
poOeMHBIM penbedam), C IPyrod — OHM HE CIOCOOHBI
pa3BHBaTh CKOPOCTb, JIOCTYITHYIO KOJIECHBIM.
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B cBs3u ¢ 3TUM, AOINOJHUTENBHbBII HHTEPEC BbI3bI-
BalOT THOPHUIBI IIATOXOJHBIX M KOJECHBIX poOOTOB [27,
32]. T'ycenndanple poOOTHI OMU3KH K KOJIECHBIM H, XOTS
YCTYHaOT UM B CKOPOCTH, C OPYTOW CTOPOHBI — MMEIOT
OOJBIIYI0 IPOXOINMOCTE B yCTOWIHBOCTH. brioMopdHbIe
U KOMIIO3UTHBIE POOOTHI OOBIYHO MMEIOT OoJjiee crenua-
JM3UPOBaHHOE NpeaHazHadeHue. Tak, eciiu OnoMopQHsie
MP 3adacTyro MCHOJB3YIOTCS B UCCIEAOBAHUAX I UMU-
TUPOBAHUS NEPEBIKEHHS JKMBBIX OPraHU3MOB (3Mel, MyX
U JpYyrux), To Komro3utHeile MP yarie npuMeHstoTes uis
MOJICTTPOBAaHMS TIOBEJCHUS MYJIBTHATCHTHBIX CHCTEM,
B3aUMOJACHCTBUI B TPYINIC WM TPAaHC(HOPMAIHH TPYIIITEI
HeOOTBIINX POOOTOB B OoJiee KpyIHBIe TpyIms! [33].

Hanee paccmoTtpuMm kiaccupukammo MP mo mx
cpene npuMeneHus [4]: nomamrare poOoTH ((PyHKIHOHH-
PYIOT B 3aMKHYTOM, CTPYKTYPHPOBaHHOM IPOCTPAHCTBE)
[45] u ynuunBle pOGOTHI (MPUMEHSIOTCS B THUHAMHUYECKH
MEHSIOIIEMCS, HE CTPYKTYPUPOBaHHOM IPOCTPaHCTBE). B
CBOIO OYepe/ib, TOMAIIHUX POOOTOB KIACCH(OUIMPYIOT I10
CIEYIOUINM THIIaM:

— TPaHCIIOPTHPOBKA U oOcmykuBaHue [27, 45];

— TIIOMOIIb KJIMeHTaM (My3eH, Mara3ussl) [19, 52];

— IEpCOHAJIbHbIE IOMOIIHUK [44];

— ybopka (moMemieHui u 3ganuii) [35];

— HCCIEOBaHUs, pa3BieyeHus, urpymku [43, 17],
obOyuenwue [44];

— oxpaHna [34].

VYIugHBIX poOOTOB KIACCH(PHUIUPYIOT MO CIETYIO-
LM THUIIaM:

— KocMOHaBTHKa [36, 37];

— nec [40];

— ropHas 100s14a [39];

— CeJIbCKoe X03sicTBO [38];

— TpyOompoBos [28, 42];

— CTpOUTENLCTBO [41];

—Boja [46];

— noxapotyuenue [47];

— BoeHHbIe [20, 29, 40].

Taxxe, MP kmaccupunupyroT mo ux cdepe npume-
Henus [1, 3]:

— MHJIyCcTpUalibHbIe/IpoMblnuieHHbIe [38, 39, 417;

— obciyxuBatomue [ 16, 28, 42];

— osITOBBIE [35, 44, 51];

— pa3BieKaTeIbHbIe, CIOPTUBHEIE [27, 43, 44];

— uccnenosarensckue [9, 30, 31, 46];

— kocmuueckue [36, 37];

— JUTsl BOGHHBIX M BOSHU3UPOBaHHbIX Lienei [22, 48, 49];

— JJIs1 SKCTpeMalbHbIX cutyauuii [20, 24, 40, 47].

MP mo THmy ympaBieHHS MOXHO pa3lIeluTh Ha
ynpasiisieMble oneparopom [20, 50, 51], aBTomaruzupo-
Bannble [11, 12, 17, 19], nonyaBroHoMHBIE [13, 24, 26,

29], aBroHomHEIE [16, 22, 25, 30, 31, 34, 35, 42, 47]. MP
YIIPaBISIEMBIE ONEPATOPOM YSI3BUMBI K MOTEpPE YIPaBIIs-
IOIET0 CHIHANa, YTO CYHIECTBEHHO OrPaHWYMBAET 00-
JacTh WX NPUMEHEHHS. ABTOMAaTH3MPOBAHHBIE POOOTHI
UMEIOT 0a30BbIE BCIIOMOTATENFHBIE U KOHTPOIUPYIOIINE
IIpOrpaMMBbI JUTsl YIIPOILEHUsT poOOTHI oneparopa. B ciy-
Yyae MOJyaBTOHOMHOT'O YIPaBJICHHUsI POOOT JOJIKEH OBITh
CII0COOEH BOCCTAHOBHUTH CUTHAI (HallpUMep, BEPHYBIINCH
B HCXOJHYIO TO3WLHIO) JUOO TPOAOILKUTH BBIMOIHITH
MIOCTABJICHHYIO 3a7a4y 0e3 yJacTusi orneparopa. JTo IpH-
BOJWT K aBTOHOMHBIM POoOOTaM — poOOTaM, CIIOCOOHBIM
JIEHCTBOBATh HE3aBUCUMO OT oleparopa. ABTOPBI CTaTbU
[49] yTBepKIalOT YTO IMEpexo] HAMPSIMYIO OT yIIpaBisie-
Moro omneparopoM MP K aBTOHOMHOMY HEBO3MOXEH U
aBTOHOMHOCTb [OJDKHA OBITH 3aJI0’KCHA H3HAYAIBHO, a
TaKKe pPacCMaTPHUBAIOT CIEAYIONIYIO TPAIALUIO YIIPABIIE-
HUSI: YIpPaBISETCS YEJIOBEKOM, YEJIOBEYECKOE COJeH-
CTBHUE, JICTIETMPOBAHO YEJIOBEKOM, YelIOBEK—CYyIepBai3ep,
KOMOMHMpPOBaHHAsl MHUIIMATHBA 1 MOJHAS aBTOHOMHOCTb.

Takum 00pazoM, B 3aBUCUMOCTH OT c(epbl U CPebl
MIPUMEHEHHS CIIeyeT BBIOUpPATh MOIXOIINM THIT YIIpaB-
JICHUs, UCXOJd W3 IOJYaBTOHOMHOI'O: IIOJIHAasd aBTOHOM-
HOCTh B CJIydae KPUTHYHOCTH IEpeXBaTa YMPABIIAIOIIETO
CHUTHaJIa ¥ YTOHa po00Ta 370YMBIIUICHHUKAMH W HEBO3-
MOXXHOCTH TEpelayr YIPaBISIOMIET0 CHTHANA; IOJIHAS
YIPaBIIEMOCTh — B ClIydae Y3KOCHEIHAIU3HPOBAHHOTO
WM HcclefoBaTensckoro npumenernss MP. OdesumHo,
YTO Pa3BUTHE MHTECIUICKTYaIbHBIX POOOTOTEXHHIECKHUX CH-
CTEM UACT B CTOPOHY MOJIHOM aBTOHOMHOCTH.

Taxke MP MOXHO KiaccH(HUIIMPOBATH B COOTBET-
CTBUU C UX pa3MepoM: Ha HaHOPOOOTHl (Menee 100 HM.),
MHUKPOPOOOTHI (MeHee 3 cM.), a TakKe MaJeHbKHe (MeHee
50 cMm.), cpenuue (Menee 3 M.) [35] u Gonbiire poOOTHL.
JanHast knaccuduKanus Takke KOPPEIUpyeT ¢ UX BECO-
BOH KiaccupuKaime: cBepxierkue (1o 1 Kr.), Jerkue
(mo 150 kr.) [35], cpemnue (mo 1 T.), TspKensie (1o 10 T.) u
Oonpmme pobotel [49]. OOBIYHO, maHHBIE KiaccupuKa-
UM 3aBHCAT OT O00BEMa 3HEPIHH, AOCTYITHOTO PoOOTY
JUISL BBITTOJTHEHUSI HEOOXOANMBIX 33/1a4.

BoiBoabl. Bribop st pa3paboTKu WM MOKYIKH
KOHKPETHOTO MOOMIBHOTO pOOOTa HOIKEH OBITH CBS3aH
CO cpeoit u cepoii ero MpUMEHEHUs, a TAKKE C 3a1ada-
MU, KOTOpBIE OH JOJDKEH OyAeT BBINOJIHAT. BaxkHo, uTO-
Obl pOOOT U €ro mporpaMMHoOe oOecredeHue ObUTH MO-
OyJABHBIMH ISl JISTKOW MOJEpHH3allil M 3aMEHBI BHI-
OIeIAX W3 CTPOsS KOMIDICKTyrommx. [IpemmodreHue
CTOUT OTIABaTh aBTOHOMHOH HJIM ITOTyaBTOHOMHOH CH-
CTeMe YIpaBICHHS, a WHTEIUIEKTa MOOWIHHOTO poboTa
JIOJDKHO OBITH JOCTATOYHO JJIS BBITIOJHEHUS HEOOXOIH-
MBIX 3aJa4.

CHHCOK JINTepaTyphl:

1. Zhang, H. Mobile Robotics [Electronic  resource]

H. Zhang // Available at: https:/tams.informatik.uni-

hamburg.de/lehre/2010ss/seminar/ir/PDF/MobilerobotLecture3_Review%200n%20mobile%20robot.pdf

2. Ipoiidakos,
https://postnauka.ru/video/34424

D. M. Knaccubpukaims MOOMIBHBIX po0OOTOB [DnekTpoHHBIA pecype] / 3. M. [Ilpoiioakoé // Pexum poctyma:

3. Acmankosuy, A. M. MobuibHBIe pOOOTEI U KOMIUIEKCH! Ha X ocHOBe [Tekct] / 4. M. Acmanxoeuu, M. b. Cepeees // DxctpemManbHast poOoTo-

Texuuka. — CI16., 2003.
4. Kapila, V.
smart/pdf/Intro2Robotics.pdf

Introduction to Robotics [Electronic resource] / V. Kapila // Available at:

http://engineering.nyu.edu/mechatronics/

5. Bacunves, A. B. O606mieHnas kiaccudukanms MOOWIBHBIX po6oToB [Tekct] / A. B. Bacunves // Dxctpemanbhas pobororexauka. — 2014, — C.

41-45.

6. Biilthoff, H. H. Flying Robots and Flying Cars [Electronic resource] / H. H. Biilthoff Il Available at: http://www.kyb.tuebingen.mpg.de/ filead-

min/user_upload/files/publications/2012/KAIST-2012-key.pdf

Bicnux HTY «XIIl». 2017. Ne33(1255)

81


https://tams.informatik.uni-hamburg.de/lehre/2010ss/seminar/ir/PDF/MobilerobotLecture3_Review%20on%20mobile%20robot.pdf
https://tams.informatik.uni-hamburg.de/lehre/2010ss/seminar/ir/PDF/MobilerobotLecture3_Review%20on%20mobile%20robot.pdf
https://postnauka.ru/video/34424
http://engineering.nyu.edu/mechatronics/%20smart/pdf/Intro2Robotics.pdf
http://engineering.nyu.edu/mechatronics/%20smart/pdf/Intro2Robotics.pdf
http://www.kyb.tuebingen.mpg.de/%20fileadmin/user_upload/files/publications/2012/KAIST-2012-key.pdf
http://www.kyb.tuebingen.mpg.de/%20fileadmin/user_upload/files/publications/2012/KAIST-2012-key.pdf

ISSN 2411-2798 (print) Mexaniko-mexHon02iuni cucmemu ma KOMNIeKcu

7. Giguere, P. Wide-Speed Autopilot System for a Swimming Hexapod Robot [Text] / P. Giguere, Y. Girdhar, G. Dudek // 2013 International
Conference on Computer and Robot Vision. —2013. doi: 10.1109/crv.2013.13

8. Meger, D. 3D trajectory synthesis and control for a legged swimming robot [Text] / D. Meger, F. Shkurti, D. C. Poza, P. Giguere, G. Dudek //
2014 IEEE/RSJ International Conference on Intelligent Robots and Systems. — 2014. doi: 10.1109/ir0s.2014.6942867

9. Floyd, S. A Novel Water Running Robot Inspired by Basilisk Lizards [Text] / S. Floyd, T. Keegan, J. Palmisano, M. Sitti // 2006 IEEE/RSJ In-
ternational Conference on Intelligent Robots and Systems. — 2006. doi: 10.1109/ir0s.2006.282111

10. Suhr, S. H. Biologically Inspired Miniature Water Strider Robot [Text] / S. H. Suhr, Y. Seong Song, S. J. Lee, M. Sitti // Robotics: Science and
Systems |. — 2005. doi: 10.15607/rss.2005.i.042

11. Borenstein, J. The HoverBot C An Electrically Powered Flying Robot [Electronic resource] / J. Borenstein // Available at:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.9.8963&rep=repl&type=pdf

12.  Araki, B. Multi-robot path planning for a swarm of robots that can both fly and drive [Text] / B. Araki, J. Strang, S. Pohorecky, C. Qiu, T. Nae-
geli, D. Rus // 2017 |IEEE International Conference on Robotics and Automation (ICRA). —2017. doi: 10.1109/icra.2017.7989657

13.  Alkurdi, L. M. Visual Control of an Autonomous Indoor Robotic Blimp [Text] / L. M. Alkurdi, R. B. Fisher // Robotic Vision: Technologies for
Machine Learning and Vision Applications. —2013. — P. 352-370. doi: 10.4018/978-1-4666-2672-0.ch019

14.  Karpelson, M. Energetics of flapping-wing robotic insects: towards autonomous hovering flight [Text] / M. Karpelson, J. P. Whitney, G.-Y.
Wei, R. J. Wood // 2010 IEEE/RSJ International Conference on Intelligent Robots and Systems. — 2010. doi: 10.1109/ir0s.2010.5650269

15.  Baek, S. S. Flight control for target seeking by 13 gram ornithopter [Text] / S. S. Baek, F. L. G. Bermudez, R. S. Fearing // 2011 IEEE/RSJ In-
ternational Conference on Intelligent Robots and Systems. — 2011. doi: 10.1109/ir0s.2011.6048246

16.  Temizer, S. Collision Avoidance for Unmanned Aircraft using Markov Decision Processes* [Text] / S. Temizer, M. Kochenderfer, L. Kaelbling,
T. Lozano-Perez, J. Kuchar // AIAA Guidance, Navigation, and Control Conference. — 2010. doi: 10.2514/6.2010-8040

17.  Poulakakis, . Modeling and control of the monopedal robot Thumper [Text] / I. Poulakakis, J. W. Grizzle // 2009 IEEE International Confer-
ence on Robotics and Automation. — 2009. doi: 10.1109/robot.2009.5152708

18.  Wahde, M. A brief review of bipedal robotics research [Text] / M. Wahde, J. Pettersson // 8th Mechatronics Forum International Conference. —
2002.

19.  Kim, J.-Y. Experimental realization of dynamic walking of the biped humanoid robot KHR-2 using zero moment point feedback and inertial
measurement [Text] / J.-Y. Kim, L.-W. Park, J.-H. Oh // Advanced Robotics. — 2006. — Vol. 20, Issue 6. — P. 707-736. doi:
10.1163/156855306777361622

20.  Ahmed, M. Walking Hexapod Robot in Disaster Recovery: Developing Algorithm for Terrain Negotiation and Navigation [Text] / M. Ahmed,
M. R., M. Billah, S. Farh // New Advanced Technologies. — 2010. doi: 10.5772/9437

21.  Oak, S. Design, Analysis and Fabrication of Quadruped Robot with Four bar Chain Leg Mechanism [Text] / S. Oak, V. Narwane // Internation-
al Journal of Innovative Science, Engineering & Technology. — 2014. — Vol. 1, Issue 6. — P. 340-345.

22.  Schmidt, A. Legged Robotics & BigDog. Marc Raibert: Boston Dynamics [Electronic resource] / A. Schmidt // Awvailable at:
https://webpages.uncc.edu/~jmconrad/ ECGR6185-2008-01/notes/BigDogRobot_Presentation.pdf

23.  Ma, H. W. Design of a Crab-Like Octopod Robot [Text] / H. W. Ma, L. Q. Wang, D. L. Chen, X. W. Hao, H. W. Luo // Applied Mechanics and
Materials. — 2008. — Vol. 10-12. — P. 263-266. doi: 10.4028/www.scientific.net/amm.10-12.263

24.  Mir-Nasiri, N. New Intelligent Transmission Concept for Hybrid Mobile Robot Speed Control [Text] / N. Mir-Nasiri, S. Hussaini // Interna-
tional Journal of Advanced Robotic Systems. — 2005. — Vol. 2, Issue 3. — P. 27. doi: 10.5772/5784

25.  Pandey, A. Modeling and Control of an Autonomous Three Wheeled Mobile Robot with Front Steer [Text] / A. Pandey, S. Jha, D. Chakravarty
/12017 First IEEE International Conference on Robotic Computing (IRC). — 2017. doi: 10.1109/irc.2017.67

26.  Wasuntapichaikul, P. Implementation of torque controller for brushless motors on the omni-directional wheeled mobile robot [Electronic re-
source] / P. Wasuntapichaikul, K. Sukvichai, Y. Tipsuwan // Available at: https://arxiv.org/abs/1708.02271

27.  Lee, G. H. Line Tracking Control of a Two-Wheeled Mobile Robot Using Visual Feedback [Text] / G. H. Lee, S. Jung // International Journal
of Advanced Robotic Systems. — 2013. — Vol. 10, Issue 3. — P. 177. doi: 10.5772/53729

28.  Giergiel, M. The Mathematical Description of the Robot for the Tank Inspection [Text] / M. Giergiel, T. Buratowski, P. Malka // Mechanics
and Mechanical Engineering. — 2011. — Vol. 15, Issue 4. — P. 53-60.

29.  Schwarz, M. Hybrid driving-stepping locomotion with the wheeled-legged robot Momaro [Text] / M. Schwarz, T. Rodehutskors, M. Schreiber,
S. Behnke // 2016 IEEE International Conference on Robotics and Automation (ICRA). — 2016. doi: 10.1109/icra.2016.7487776

30. Xiao, X. Locomotive reduction for snake robots [Text] / X. Xiao, E. Cappo, W. Zhen, J. Dai, K. Sun, C. Gong et. al. // 2015 IEEE International
Conference on Robotics and Automation (ICRA). — 2015. doi: 10.1109/icra.2015.7139718

31.  Xian-yi, C. Study of Self-Organization Model of Multiple Mobile Robot [Text] / C. Xian-yi, L. Shu-gin, X. De-shen // International Journal of
Advanced Robotic Systems. —2005. — Vol. 2, Issue 3. — P. 23. doi: 10.5772/5785

32.  Owano, N. Handle: Boston Dynamics robot on wheels performs on stage [Electronic resource] / N. Owano // Available at:
https://techxplore.com/news/2017-02-boston-dynamics-robot-wheels-stage.html

33.  Yan, Z. A Survey and Analysis of Multi-Robot Coordination [Text] / Z. Yan, N. Jouandeau, A. A. Cherif // International Journal of Advanced
Robotic Systems. — 2013. — Vol. 10, Issue 12. — P. 399. doi: 10.5772/57313

34.  Chavan, D. A Surveillance Robot with Climbing Capabilities for Home Security [Text] / D. Chavan, S. A. Annadate // International Journal of
Computer Science and Mobile Computing. — 2013. — Vol. 2, Issue 11. — P. 291-296.

35.  Khalid, U. Smart Floor Cleaning Robot (CLEAR) [Electronic resource] / U. Khalid, M. F. Baloch, H. Haider, M. U. Sardar et. al. / Available
at: http://www.standardsuniversity.org/wp-content/uploads/Smart-Floor-Cleaning-Robot-CLEAR.pdf

36. Pedersen, L. A Survey Of Space Robotics [Electronic resource] / L. Pedersen, D. Kortenkamp, D. Wettergreen, I. Nourbakhsh // Available at:
http://wayback.archive-it.org/1792/20100207195709/http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20030054507_2003061124.pdf

37.  3aboposckuii, B. C. Kocmudeckasi pOGOTOTEXHHKA: OT aBTOHOMHBIX YCTPOHCTB K Kubep-¢du3udeckum cucremam [Teker] / B. C. 3aboposckuil.
— CII6.: Jlenskemo, 2013. — 18 c.

38.  Llanvieun, C. B. PoOOTHI, KaKk cpeCTBO MEXaHHU3AIUH CeIbCKoro xoa3siicTaa cenbxo3 [Texer] / C. B. lanvieun // i3BecTHs BBICIINX YIeOHBIX
3aBeneHuil. MammuocTpoenue. — 2013. — Ne 3. — C. 39-42.

39.  Kayprun, U. A. Poborusanus B ropaomoObiBatomnieii mpomsinuienaoctu [Teker] / A. A. Kaypxun Il X Beepoccuiickasi HaydHO-TIPaKTHIECKast
koH(epeHims  Monoaslx  yueHHsix «POCCHSI  MOJIOOAS». — 2017. — Pexum gocryma:  http://science.kuzstu.ru/wp-
content/Events/Conference/RM/2017/RM17/pages/Articles/0305006-.pdf

40.  Kopwynos, H. Bo3myuribie poGOThI MPU3BaHbI HA 3aMINTY U OXpaHy JiecoB [Dnektpounsiii pecype] / H. Kopuynos // Jlecuoit natpyims. — Pe-
*xuM pocryna: https:/fpatrol.ru/vozdushnye-roboty-prizvany-na-zashhitu-i-oxranu-lesov-n-korshunov/

41.  Miwyx, J. Ornspn ta aHaii3 KOHCTPYKLIi poOoTiB st OyaiBensHUX poOit [Teker] / . Miwyx // T'ipaudi, OyaiBeNbHi, TOPOXKHI Ta MeTiOpaTHBHI
maiuad. — 2013, — Ne 82, — C. 28-37.

42.  Kim, J.-H. FAMPER: A fully autonomous mobile robot for pipeline exploration [Text] / J.-H. Kim, G. Sharma, S. S. lyengar // 2010 IEEE In-
ternational Conference on Industrial Technology. — 2010. doi: 10.1109/icit.2010.5472748

43. Varsani, J. Robotic Football [Electronic resource] / J. Varsani // BSc (Hons) Computing Session. — 2002. — Available at:
https://minerva.leeds.ac.uk/bbcswebdav/orgs/SCH_Computing/FY Proj/reports/0203/Varsani.pdf

44.  Ding, I.-J. On the Use of Kinect Sensors to Design a Sport Instructor Robot for Rehabilitation and Exercise Training of the Elderly [Text] / I.-J.
Ding, Y.-J. Chang // Sensors and Materials. — 2016. doi: 10.18494/sam.2016.1302

82 Bicnux HTY «XIII». 2017. Ne33(1255)


https://doi.org/10.1109/crv.2013.13
https://doi.org/10.1109/iros.2014.6942867
https://doi.org/10.1109/iros.2006.282111
https://doi.org/10.15607/rss.2005.i.042
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.9.8963&rep=rep1&type=pdf
https://doi.org/10.1109/icra.2017.7989657
https://doi.org/10.4018/978-1-4666-2672-0.ch019
https://doi.org/10.1109/iros.2010.5650269
https://doi.org/10.1109/iros.2011.6048246
https://doi.org/10.2514/6.2010-8040
https://doi.org/10.1109/robot.2009.5152708
https://doi.org/10.1163/156855306777361622
https://doi.org/10.5772/9437
https://webpages.uncc.edu/~jmconrad/ECGR6185-2008-01/notes/BigDogRobot_Presentation.pdf
https://doi.org/10.4028/www.scientific.net/amm.10-12.263
https://doi.org/10.5772/5784
https://doi.org/10.1109/irc.2017.67
https://arxiv.org/abs/1708.02271
https://doi.org/10.5772/53729
https://doi.org/10.1109/icra.2016.7487776
https://doi.org/10.1109/icra.2015.7139718
https://doi.org/10.5772/5785
https://techxplore.com/news/2017-02-boston-dynamics-robot-wheels-stage.html
https://doi.org/10.5772/57313
http://www.standardsuniversity.org/wp-content/uploads/Smart-Floor-Cleaning-Robot-CLEAR.pdf
http://wayback.archive-it.org/1792/20100207195709/http:/ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20030054507_2003061124.pdf
http://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/Articles/0305006-.pdf
http://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/Articles/0305006-.pdf
https://fpatrol.ru/vozdushnye-roboty-prizvany-na-zashhitu-i-oxranu-lesov-n-korshunov/
https://doi.org/10.1109/icit.2010.5472748
https://minerva.leeds.ac.uk/bbcswebdav/orgs/SCH_Computing/FYProj/reports/0203/Varsani.pdf
https://doi.org/10.18494/sam.2016.1302

ISSN 2411-2798 (print) Mexanixo-mexnonoziuni cucmemu ma KOMnieKcu

45.

46.

47.

48.

49.

50.

51.

52.

53.

R o

~

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

32.

Prassler, E. Domestic Robotics [Text] / E. Prassler, K. Kosuge // Springer Handbook of Robotics. — 2008. — P. 1253-1281. doi: 10.1007/978-
3-540-30301-5_55

Ridao, P. An Introduction to Applied Underwater Robotics [Electronic resource] / P. Ridao // Available at:
http://www.irs.uji.es/trident/files/SIE017-Seminario-PRidao.pdf

Hassanein, A. An autonomous firefighting robot [Text] / A. Hassanein, M. Elhawary, N. Jaber, M. EI-Abd // 2015 International Conference on
Advanced Robotics (ICAR). — 2015. doi: 10.1109/icar.2015.7251507

Simon, P. Military Robotics: Latest Trends and Spatial Grasp Solutions [Text] / P. Simon // International Journal of Advanced Research in Ar-
tificial Intelligence. — 2015. — Vol. 4, Issue 4. doi: 10.14569/ijarai.2015.040402

Finkelstein, R. Military robotics: malignant machines or the path to peace? [Electronic resource] / R. Finkelstein // Available at:
https://robotictechnologyinc.com/images/upload/file/Presentation%20Military%20Robotics%200verview%20Jan%2010.pdf

Phung, M. D. Localization of Internet-based Mobile Robot [Electronic resource] / M. D. Phung, T. T. Van Nguyen, T. H. Tran, Q. V. Tran //
Auvailable at: https://arxiv.org/abs/1703.03649

Villani, V. Interacting With a Mobile Robot with a Natural Infrastructure-Less Interface [Text] / V. Villani, L. Sabattini, G. Riggio, A. Levratti,
C. Secchi, C. Fantuzzi // IFAC-PapersOnLine. — 2017. — Vol. 50, Issue 1. — P. 12753-12758. doi: 10.1016/j.ifacol.2017.08.1829

Burgard, W. The Interactive Museum Tour-Guide Robot [Text] / W. Burgard, A. B. Cremers, D. Fox, D. Hahnel // AAAI-98 Proceedings. —
1998. — Available at: https://www.aaai.org/Papers/AAAI/1998/AAA198-002.pdf

Humban, O. M. AqanTuBHICTh Y IPUHHSTTI pitnens pobotis [Texer] / O. M. Luméan, A. I. Bponnirxog // Boctouno-EBponeiickuii sxxypHai me-
penosbix TexHonoruid. — 2011. — T. 4, Ne 4 (52). — C. 40-43. — Pexxum nocryna: http://journals.uran.ua/eejet/article/viewFile/1389/1287

Bibliography (transliterated):
Zhang, H. Mobile Robotics. Available at: https://tams.informatik.uni-hamburg.de/lehre/2010ss/seminar/ir/PDF/ _Mobilerobo-
tLecture3_Review%200n%20mobile%20robot.pdf
Proydakov, E. M. Klassifikatsiya mobil'nyh robotov. Available at: https://postnauka.ru/video/34424
Astapkovich, A. M., Sergeev, M. B. (2003). Mobil'nye roboty i kompleksy na ih osnove. Ekstremal’'naya robototekhnika. Sankt-Peteburg.
Kapila, V. Introduction to Robotics. Available at: http://engineering.nyu.edu/mechatronics/smart/pdf/Intro2Robotics.pdf
Vasil'ev, A. V. (2014). Obobshchennaya klassifikatsiya mobil'nyh robotov. Ekstremal'naya robototekhnika, 41-45.
Biilthoff, H. H. Flying Robots and Flying Cars. Available at: http://www.kyb.tuebingen.mpg.de/fileadmin/user_upload/
files/publications/2012/KAIST-2012-key.pdf
Giguere, P., Girdhar, Y., Dudek, G. (2013). Wide-Speed Autopilot System for a Swimming Hexapod Robot. 2013 International Conference on
Computer and Robot Vision. doi: 10.1109/crv.2013.13
Meger, D., Shkurti, F., Poza, D. C., Giguere, P., Dudek, G. (2014). 3D trajectory synthesis and control for a legged swimming robot. 2014
IEEE/RS]J International Conference on Intelligent Robots and Systems. doi: 10.1109/iros.2014.6942867
Floyd, S., Keegan, T., Palmisano, J., Sitti, M. (2006). A Novel Water Running Robot Inspired by Basilisk Lizards. 2006 IEEE/RSJ Internation-
al Conference on Intelligent Robots and Systems. doi: 10.1109/ir0s.2006.282111
Suhr, S. H., Seong Song, Y., Lee, S. J., Sitti, M. (2005). Biologically Inspired Miniature Water Strider Robot. Robotics: Science and Systems |I.
doi: 10.15607/rss.2005.i.042
Borenstein, J. The HoverBot C An Electrically Powered Flying Robot. Available at: http://citeseerx.ist.psu.edu/viewdoc/download?doi=
10.1.1.9.8963&rep=rep1&type=pdf
Araki, B., Strang, J., Pohorecky, S., Qiu, C., Naegeli, T., Rus, D. (2017). Multi-robot path planning for a swarm of robots that can both fly and
drive. 2017 IEEE International Conference on Robotics and Automation (ICRA). doi: 10.1109/icra.2017.7989657
Alkurdi, L. M., Fisher, R. B. (2013). Visual Control of an Autonomous Indoor Robotic Blimp. Robotic Vision: Technologies for Machine
Learning and Vision Applications, 352-370. doi: 10.4018/978-1-4666-2672-0.ch019
Karpelson, M., Whitney, J. P., Wei, G.-Y., Wood, R. J. (2010). Energetics of flapping-wing robotic insects: towards autonomous hovering
flight. 2010 IEEE/RS]J International Conference on Intelligent Robots and Systems. doi: 10.1109/ir0s.2010.5650269
Baek, S. S., Bermudez, F. L. G., Fearing, R. S. (2011). Flight control for target seeking by 13 gram ornithopter. 2011 IEEE/RSJ International
Conference on Intelligent Robots and Systems. doi: 10.1109/ir0s.2011.6048246
Temizer, S., Kochenderfer, M., Kaelbling, L., Lozano-Perez, T., Kuchar, J. (2010). Collision Avoidance for Unmanned Aircraft using Markov
Decision Processes*. AIAA Guidance, Navigation, and Control Conference. doi: 10.2514/6.2010-8040
Poulakakis, 1., Grizzle, J. W. (2009). Modeling and control of the monopedal robot Thumper. 2009 IEEE International Conference on Robotics
and Automation. doi: 10.1109/robot.2009.5152708
Wahde, M., Pettersson, J. (2002). A brief review of bipedal robotics research. 8th Mechatronics Forum International Conference.
Kim, J.-Y., Park, I.-W., Oh, J.-H. (2006). Experimental realization of dynamic walking of the biped humanoid robot KHR-2 using zero mo-
ment point feedback and inertial measurement. Advanced Robotics, 20 (6), 707—736. doi: 10.1163/156855306777361622
Ahmed, M., R., M., Billahm M., Farhm S. (2010). Walking Hexapod Robot in Disaster Recovery: Developing Algorithm for Terrain Negotia-
tion and Navigation. New Advanced Technologies. doi: 10.5772/9437
Oak, S., Narwane, V. (2014). Design, Analysis and Fabrication of Quadruped Robot with Four bar Chain Leg Mechanism. International Jour-
nal of Innovative Science, Engineering & Technology, 1 (6), 340-345.
Schmidt, A. Legged Robotics & BigDog. Marc Raibert: Boston Dynamics. Available at: https://webpages.uncc.edu/~jmconrad/ECGR6185-
2008-01/notes/BigDogRobot_Presentation.pdf
Ma, H. W., Wang, L. Q., Chen, D. L., Hao, X. W., Luo, H. W. (2008). Design of a Crah-Like Octopod Robot. Applied Mechanics and Materi-
als, 10-12, 263-266. doi: 10.4028/www.scientific.net/amm.10-12.263
Mir-Nasiri, N., Hussaini, S. (2005). New Intelligent Transmission Concept for Hybrid Mobile Robot Speed Control. International Journal of
Advanced Robotic Systems, 2 (3), 27. doi: 10.5772/5784
Pandey, A., Jha, S., Chakravarty, D. (2017). Modeling and Control of an Autonomous Three Wheeled Mobile Robot with Front Steer. 2017
First IEEE International Conference on Robotic Computing (IRC). doi: 10.1109/irc.2017.67
Wasuntapichaikul, P., Sukvichai, K., Tipsuwan, Y. Implementation of torque controller for brushless motors on the omni-directional wheeled
mobile robot. Available at: https:/arxiv.org/abs/1708.02271
Lee, G. H., Jung, S. (2013). Line Tracking Control of a Two-Wheeled Mobile Robot Using Visual Feedback. International Journal of Ad-
vanced Robotic Systems, 10 (3), 177. doi: 10.5772/53729
Giergiel, M., Buratowski, T., Malka, P. (2011). The Mathematical Description of the Robot for the Tank Inspection. Mechanics and Mechani-
cal Engineering, 15 (4), 53-60.
Schwarz, M., Rodehutskors, T., Schreiber, M., Behnke, S. (2016). Hybrid driving-stepping locomotion with the wheeled-legged robot Momaro.
2016 IEEE International Conference on Robotics and Automation (ICRA). doi: 10.1109/icra.2016.7487776
Xiao, X., Cappo, E., Zhen, W., Dai, J., Sun, K., Gong, C. et. al. (2015). Locomotive reduction for snake robots. 2015 IEEE International Con-
ference on Robotics and Automation (ICRA). doi: 10.1109/icra.2015.7139718
Xian-yi, C., Shu-gin, L., De-shen, X. (2005). Study of Self-Organization Model of Multiple Mobile Robot. International Journal of Advanced
Robotic Systems, 2 (3), 23. doi: 10.5772/5785
Owano, N. Handle: Boston Dynamics robot on wheels performs on stage. Available at: https://techxplore.com/news/2017-02-boston-dynamics-

Bicnux HTY «XIII». 2017. Ne33(1255) 83


https://doi.org/10.1007/978-3-540-30301-5_55
https://doi.org/10.1007/978-3-540-30301-5_55
http://www.irs.uji.es/trident/files/SIE017-Seminario-PRidao.pdf
https://doi.org/10.1109/icar.2015.7251507
https://doi.org/10.14569/ijarai.2015.040402
https://robotictechnologyinc.com/images/upload/file/Presentation%20Military%20Robotics%20Overview%20Jan%2010.pdf
https://arxiv.org/abs/1703.03649
https://doi.org/10.1016/j.ifacol.2017.08.1829
https://www.aaai.org/Papers/AAAI/1998/AAAI98-002.pdf
http://journals.uran.ua/eejet/article/viewFile/1389/1287
https://tams.informatik.uni-hamburg.de/lehre/2010ss/seminar/ir/PDF/%20MobilerobotLecture3_Review%20on%20mobile%20robot.pdf
https://tams.informatik.uni-hamburg.de/lehre/2010ss/seminar/ir/PDF/%20MobilerobotLecture3_Review%20on%20mobile%20robot.pdf
https://postnauka.ru/video/34424
http://engineering.nyu.edu/mechatronics/smart/pdf/Intro2Robotics.pdf
http://www.kyb.tuebingen.mpg.de/fileadmin/user_upload/%20files/publications/2012/KAIST-2012-key.pdf
http://www.kyb.tuebingen.mpg.de/fileadmin/user_upload/%20files/publications/2012/KAIST-2012-key.pdf
https://doi.org/10.1109/crv.2013.13
https://doi.org/10.1109/iros.2014.6942867
https://doi.org/10.1109/iros.2006.282111
https://doi.org/10.15607/rss.2005.i.042
http://citeseerx.ist.psu.edu/viewdoc/download?doi=%2010.1.1.9.8963&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=%2010.1.1.9.8963&rep=rep1&type=pdf
https://doi.org/10.1109/icra.2017.7989657
https://doi.org/10.4018/978-1-4666-2672-0.ch019
https://doi.org/10.1109/iros.2010.5650269
https://doi.org/10.1109/iros.2011.6048246
https://doi.org/10.2514/6.2010-8040
https://doi.org/10.1109/robot.2009.5152708
https://doi.org/10.1163/156855306777361622
https://doi.org/10.5772/9437
https://webpages.uncc.edu/~jmconrad/ECGR6185-2008-01/notes/BigDogRobot_Presentation.pdf
https://webpages.uncc.edu/~jmconrad/ECGR6185-2008-01/notes/BigDogRobot_Presentation.pdf
https://doi.org/10.4028/www.scientific.net/amm.10-12.263
https://doi.org/10.5772/5784
https://doi.org/10.1109/irc.2017.67
https://arxiv.org/abs/1708.02271
https://doi.org/10.5772/53729
https://doi.org/10.1109/icra.2016.7487776
https://doi.org/10.1109/icra.2015.7139718
https://doi.org/10.5772/5785
https://techxplore.com/news/2017-02-boston-dynamics-robot-wheels-stage.html

ISSN 2411-2798 (print) Mexaniko-mexHon02iuni cucmemu ma KOMNIeKcu

robot-wheels-stage.html

33.  Yan, Z, Jouandeau, N., Cherif, A. A. (2013). A Survey and Analysis of Multi-Robot Coordination. International Journal of Advanced Robotic
Systems, 10 (12), 399. doi: 10.5772/57313

34. Chavan, D., Annadate, S. A. (2013). A Surveillance Robot with Climbing Capabilities for Home Security. International Journal of Computer
Science and Mobile Computing, 2 (11), 291-296.

35. Khalid, U., Baloch, M. F. Haider, H., Sardar, M. U. et. al. Smart Floor Cleaning Robot (CLEAR). Available at:
http://www.standardsuniversity.org/wp-content/uploads/Smart-Floor-Cleaning-Robot-CLEAR.pdf

36. Pedersen, L., Kortenkamp, D., Wettergreen, D., Nourbakhsh, I. A Survey Of Space Robotics. Available at: http://wayback.archive-
it.org/1792/20100207195709/http://ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20030054507_2003061124.pdf

37.  Zaborovskiy, V. S. (2013). Kosmicheskaya robototekhnika: ot avtonomnyh ustroystv k kiber-fizicheskim sistemam. Sankt-Peterburg: Lenek-
spo, 18.

38.  Shanygin, S. V. (2013). Roboty, kak sredstvo mekhanizatsii sel'skogo hozyaystva sel'hoz. lzvestiya vysshih uchebnyh zavedeniy. Mashi-
nostroenie, 3, 39-42.

39.  Kaurkin, I. A. (2017). Robotizatsiya v gornodobyvayushchey promyshlennosti. IX Vserossiyskaya nauchno-prakticheskaya konferentsiya mo-
lodyh uchennyh «<ROSSIYA MOLODAY A». Available at: http://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/ Ar-
ticles/0305006-.pdf

40.  Korshunov, N. Vozdushnye roboty prizvany na zashchitu i ohranu lesov. Lesnoy patrul'. Available at: https:/fpatrol.ru/vozdushnye-roboty-
prizvany-na-zashhitu-i-oxranu-lesov-n-korshunov/

41.  Mishchuk, D. (2013). Ohliad ta analiz konstruktsiy robotiv dlia budivelnykh robit. Hirnychi, budivelni, dorozhni ta melioratyvni mashyny, 82,
28-37.

42.  Kim, J.-H., Sharma, G., lyengar, S. S. (2010). FAMPER: A fully autonomous mobile robot for pipeline exploration. 2010 IEEE International
Conference on Industrial Technology. doi: 10.1109/icit.2010.5472748

43.  Varsani, J. (2002). Robotic Football. BSc (Hons) Computing Session. Auvailable at:
https://minerva.leeds.ac.uk/bbcswebdav/orgs/SCH_Computing/FY Proj/reports/0203/Varsani.pdf

44.  Ding, I.-J., Chang, Y.-J. (2016). On the Use of Kinect Sensors to Design a Sport Instructor Robot for Rehabilitation and Exercise Training of
the Elderly. Sensors and Materials. doi: 10.18494/sam.2016.1302

45.  Prassler, E., Kosuge, K. (2008). Domestic Robotics. Springer Handbook of Robotics, 1253-1281. doi: 10.1007/978-3-540-30301-5_55

46.  Ridao, P. An Introduction to Applied Underwater Robotics. Available at: http://www.irs.uji.es/trident/files/SIE017-Seminario-PRidao.pdf

47. Hassanein, A., Elhawary, M., Jaber, N., EI-Abd, M. (2015). An autonomous firefighting robot. 2015 International Conference on Advanced
Robotics (ICAR). doi: 10.1109/icar.2015.7251507

48.  Simon, P. (2015). Military Robotics: Latest Trends and Spatial Grasp Solutions. International Journal of Advanced Research in Artificial Intel-
ligence, 4 (4). doi: 10.14569/ijarai.2015.040402

49.  Finkelstein, R. Military robotics: malignant machines or the path to peace? Auvailable at:
https://robotictechnologyinc.com/images/upload/file/Presentation%20Military%20Robotics%200verview%20Jan%2010.pdf

50. Phung, M. D., Van Nguyen, T. T. Tran, T. H., Tran, Q. V. Localization of Internet-based Mobile Robot. Available at:
https://arxiv.org/abs/1703.03649

51.  Villani, V., Sabattini, L., Riggio, G., Levratti, A., Secchi, C., Fantuzzi, C. (2017). Interacting With a Mobile Robot with a Natural Infrastruc-
ture-Less Interface. IFAC-PapersOnLine, 50 (1), 12753-12758. doi: 10.1016/j.ifacol.2017.08.1829

52.  Burgard, W., Cremers, A. B., Fox, D., Hahnel, D. (1998). The Interactive Museum Tour-Guide Robot. AAAI-98 Proceedings. Available at:
https://www.aaai.org/Papers/AAAI/1998/AAAI98-002.pdf

53.  Tsymbal, O. M., Bronnikov, A. I. (2011). Adaptivity in decision-making of robots. Eastern-European Journal of Enterprise Technologies, 4 (4
(52)), 40-43. Available at: http://journals.uran.ua/eejet/article/viewFile/1389/1287

Iocmynuna (received) 25.10.2017
bBibnioepaghiuni onucu / Bubauoepaguueckue onucanus / Bibliographic descriptions

Knacudikauus nazemuux mobiibuux poéoris/ Kpyraoe O. 1. // Bicank HTY «XIII». Cepis: Mexaniko-
TEXHOJIOTIUHI cHcTeMHU Ta KoMmiuiekcu. — Xapki : HTY «XITI», 2017. — No 33(1255). — C. 80-84.— biGumiorp.: 53 Has3B.
— ISSN 2079-54509.

Kaaccudpuxauus nazeMHbIX MOOHILHBIX podoToB/ Kpyrios A. U. / Bicuuk HTY «XII». Cepis: Mexaniko-
TEXHOJIOTIYHI CUCTEMH Ta KoMmIuiekcu. — XapkiB : HTY «XI1I», 2017. — No 33(1255). — C. 80-84.— bi6umiorp.: 53 Ha3s.
— ISSN 2079-5459.

Ground mobile robots classification/ Kruglov A. //Bulletin of NTU “KhPI”. Series: Mechanical-technological
systems and complexes. — Kharkov: NTU “KhPI”, 2017. — Ne 33 (1255).— P. 80-84.— Bibliogr.:53. — ISSN 2079-5459

Bioomocmi npo asmopis / Ceedenust 06 asmopax / About the Authors
Ouexcanap Iroposuy Kpyriaos — marictp maremarukn, KniBcpknii HamioHansHUE yHiBepcuTeT Tapaca Illes-

4eHKO, acmipaHT kadeapu "lHTennekTynaapHuX Ta iHQopmamiiftanx cucteM'; Bya. Banau Bacunescwkoi, 24, M. Kuis,
VYkpaina, 02000; e-mail: awahrhaft@gmail.com

Aunexcanap Uropesnu KpyriioB — maructp maremaruku, KueBckuil HaljoHanbHbI yHUBEpCUTET UMeHU Tapaca
IleBuenko, acimpaHt kKadeapsl "MHTEWIEKTyadbHBIX 1 HHPOPMAIMOHHBIX cucTeM'"; yiuna Bannsl Bacunesckoii, 24,
r. Kues, Ykpauna, 02000; e-mail: awahrhaft@gmail.com

Kruglov Alexander — master of Mathematics, Taras Shevchenko National University of Kyiv, post-graduate stu-
dent of the department acnmpanT kadenpsi «Intellectual and Information Systems»; Vandy Vasilevskoj street, 24, Kiev,
Ukraine, 02000; e-mail: awahrhaft@gmail.com

84 Bicnux HTY «XIII». 2017. Ne33(1255)


https://techxplore.com/news/2017-02-boston-dynamics-robot-wheels-stage.html
https://doi.org/10.5772/57313
http://www.standardsuniversity.org/wp-content/uploads/Smart-Floor-Cleaning-Robot-CLEAR.pdf
http://wayback.archive-it.org/1792/20100207195709/http:/ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20030054507_2003061124.pdf
http://wayback.archive-it.org/1792/20100207195709/http:/ntrs.nasa.gov/archive/nasa/casi.ntrs.nasa.gov/20030054507_2003061124.pdf
http://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/Articles/0305006-.pdf
http://science.kuzstu.ru/wp-content/Events/Conference/RM/2017/RM17/pages/Articles/0305006-.pdf
https://fpatrol.ru/vozdushnye-roboty-prizvany-na-zashhitu-i-oxranu-lesov-n-korshunov/
https://fpatrol.ru/vozdushnye-roboty-prizvany-na-zashhitu-i-oxranu-lesov-n-korshunov/
https://doi.org/10.1109/icit.2010.5472748
https://minerva.leeds.ac.uk/bbcswebdav/orgs/SCH_Computing/FYProj/reports/0203/Varsani.pdf
https://doi.org/10.18494/sam.2016.1302
https://doi.org/10.1007/978-3-540-30301-5_55
http://www.irs.uji.es/trident/files/SIE017-Seminario-PRidao.pdf
https://doi.org/10.1109/icar.2015.7251507
https://doi.org/10.14569/ijarai.2015.040402
https://robotictechnologyinc.com/images/upload/file/Presentation%20Military%20Robotics%20Overview%20Jan%2010.pdf
https://arxiv.org/abs/1703.03649
https://doi.org/10.1016/j.ifacol.2017.08.1829
https://www.aaai.org/Papers/AAAI/1998/AAAI98-002.pdf
http://journals.uran.ua/eejet/article/viewFile/1389/1287
mailto:awahrhaft@gmail.com
http://www.univ.kiev.ua/en/

