8. Pe3loMera Ha HayuyHuTe nmyOaukamum Ha aou. a1-p Haiinen IlluBapos 3a
KOHKYpCa 3a aKaJeMHM4YHATa JIJIbKHOCT ,,ipodecop” mo mpodecuoHaaHo
HanpasJieHue 5.2. EjeKTpoTexHHKa, eJIEKTPOHUKA W aBTOMATHKA, CIell.
»P000TH W MaHumyJgaropu®, odsien B /IB 0Op. 21 or 15.03.2022 r. 3a
HYKIUTE HA cekuud ,,Kudep-gpuznunm cucremu*:

I'pyna B:

. Case study on human-robot interaction of the remote-controlled service
robot for elderly and disabled care; Chivarov, N., Chikurtev, D., Chivarov,
S., Pleva, M., Ondas, S, Juhar, J., Yovchev, K., Computing and Informatics,
Volume 38, Issue 5, Pages 1210 — 1236, 2019, ISSN, 13359150, DOI
10.31577/cai_2019 5 1210
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85084394596&o0rigin=resultslist

Abstract: The tendency of continuous aging of the population and the
increasing number of people with mobility dificulties leads to increased research
in the field of Assistive Service Robotics. These remotely controlled robots can
help with daily life tasks such as reminding to take medications, serving food
and drinks, controlling home appliances and even monitoring health status.
When talking about assisting people in their homes, it should be noted that they
will, most of the time, have to communicate with the robot themselves and be
able to manage it so that they can get the most out of the robot's services. This
research is focused on different methods of remote control of a mobile robot
equipped with robotic manipulator. The research investigates in detail methods
based on control via gestures, voice commands and web-based graphical user
interface. The capabilities of these methods for Human-Robot Interaction (HRI)
have been explored in terms of usability. The paper presents methodology for
performing the HRI experiments from human perception and summarizes the
results in applications of the investigated remote control methods in real life
scenarios.

IIpoyuBane Ha B3aUMOJCHCTBMETO YOBEK-POOOT NpPH JAMCTAHIUOHHO
KOHTPOJIMPAH CepBHU3eH PO0OT 3a MOANOMAraHe Ha BB3PACTHH M X0pa C
yBpexKIaHUA B onopHO-ABMrareanara cucrema; Haiaen LlluBapos, /lenuc
Yukypres, Credan IlIuapos, Matyc Ilnesa, Cranuciaas Ounac, Moces FOxap,

Kanosa MoBueB
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Pestome: TeHnaeHnusATa Ha HENPEKBCHATO 3acTapsBaHE HAa HACEJIIEHUETO WU
HapacTBamusi Opod Ha Xopara CbhC 3aTpyJHEHUS B MOTOPHKaTa BOAH MO
yBeJIMUYaBaHE Ha U3CJIEABAHMATa B O0JlacTTa Ha TMOJIOMAaraiiata CepBHU3HA
pobotuka. Te3u MUCTAHIIMOHHO YIpaBIsIBAHH POOOTH MOTaT Ja MOMOTHAT IpHU
€XKEJIHEBHU 3a/1a4M, KaTO HaIllOMHSIHE 3a IPUEMaHE Ha JIEKapCTBa, CEpBUpAHE Ha
XpaHa U HaIlUTKW, KOHTPOJIMPAHE HA JOMAKMHCKU YpEeIu U JOpU HaOII0/IeHuE
Ha 37paBOCIIOBHOTO cbhcTosiHME. Korato roBopuM 3a mojrnomaraHe Ha xopaTa B
JIOMOBETE UM, TpsiOBa Aa ce OTOENekH, Ue Te Mpe3 MOBEUETO BpeME IIe TpsiOBa
camu Ja oOmyBaT ¢ po0OoTa M Ja MOrar Ja Iro ymnpasisBaT, 3a Ja Morar jJa
U3BIIEKAT MaKCUMyMa OT ycinyruTe Ha poOoTa. ToBa uscnenBane € poKycupaHo
BBPXY Pa3IMYHU METOJM 3a JAMCTAHIIMOHHO yMpaBlieHHE Ha MOOWJIEH pPOOOT,
obopyaBan ¢ wMaHumynaTtop. H3cienBanero mnpoyuBa mMOAPOOHO METO.H,
0asupaHyd Ha yIpaBJIEHUE Ype3 >KECTOBE, IJIACOBM KOMaHAM MU yeO-Oa3upaH
rpaduueH norpedutencku uHTepderic. Bb3MokHOCTUTE HAa Te3U METOAM 3a
B3aumojiericTBueto 4oBek-pooor (HRI) ca mnpoydenu 1o oTHoOIIeHHE Ha
usnomBaeMoctTa. CTaTusiTa IMpeacTaBs METOAOJOrus 3a mpoBexaaHe Ha HRI
€KCIIEPUMEHTH CIPSAMO YOBEUIKOTO BB3NPUATHE U 0000IaBa pe3yJITaTUTE OT
MPWIOKEHUATA HAa M3CIEIBAHUTE METOAM 3a TUCTAHIIMOHHO YIpPaBIICHUE B
peasiHu )XKU3HEHa cpefa.

2. Spoken dialogue-based remote control of educational mobile robot
with mecanum wheels; Chivarov, N., Chikurtev, D., Pleva, M., Ondas, S.,
Juhar, J., Liao, Y.-F., ICETA 2019 - 17th IEEE International Conference on
Emerging elLearning Technologies and Applications, Proceedings, 2019, pp.
115-121, ISBN 978-172814967-7, DOI 10.1109/ICETA48886.2019.9040010
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85082993201 &origin=resultslist

Abstract: This paper describes a new platform of educational mobile robot with
Mecanum wheels and voice enabled dialogue-based human robot interaction
model was established. Moreover, new trends in using deep neural networks for
cloud- and edge-based speech recognition was described in detail. Finally, the
progress of both the cloud- and edge-based speech recognition was reported.
Especially, promising usability test result on resisting room reverberation and
background noise had been achieved by the proposed convolutional neural
network (CNN)-based wake-up word (WUW) spotting system.
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ba3upano Ha auasor AUCTAHIIMOHHO YIpaBJeHHEe Ha o0Opa3oBaTesleH
MoOujieH poootr ¢ Mecanum koJsena; Illuapos, H., Yukypres, /., [liera,
M., Onpac, C., FOyxap, XK., JIuo, FO.-I1.,

Pe3tome: Ta3u cratus ommcBa HOBa IaTdopma Ha oOpazoBaTelieH MOOWIICH

podor ¢ Mecanum Koyiena W CB3aJeH TJAcOBO-0a3upaH MoOAET 3a
B3aMMOJCHCTBHE MEXKIYy YOBEK-poOOoT. I[logpoOHO ca omucaHu HOBUTE
TEH/ICHIIUY B M3TOJ3BaHETO Ha IBHIOOKHM HEBPOHHH MPEKHU 3a pas3lO3HaBaHE Ha
ped, 6asupanu B 00Jak W JokamHO. Hakpas, € OT4eTeH HampeIbKbT KaKTO B
00JIayHOTO, TaKa W B JIOKAJTHOTO pasno3HaBaHe Ha ped. OcobOeHo obemraBaiil
pe3yaTaT OT TeCTa 3a MU3MOJI3BAEMOCT 32 YCTOMYMBOCT HAa €XO HA TTOMEIICHUETO
1 (OHOB IIYM € MOCTUTHAT Ype3 MPeIOKeHAaTa CUCTeMa 3a 3aCHYaHe Ha TyMHU
(WUW) Ha 0a3zaTa Ha KOHBOJIIOIIMOHHA HeBpoHHA Mpeka (CNN).

3. Wearable internet of things to trigger the actions of a tele-controlled
service robot for increasing the quality of life of elderly and disabled-
ROBCO 19; Chivarov, N., Marinov, M., Lazarov, V., Chikurtev, D., Goranov,
G., ICETA 2019 - 17th IEEE International Conference on Emerging eLearning
Technologies and Applications, Proceedings, 2019, pp. 122-125, ISBN 978-
172814967-7, DOI 10.1109/ICETA48886.2019.9040103
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85082998481 &origin=resultslist

Abstract: The paper is dedicated to the application of Internet of Things to
control a service robot. A designed wearable architecture and its interoperability
with the robot operating system in order to plan the robot actions is presented.
Tele-controlled Service Robots for Increasing the Quality of Life of Elderly and
Disabled Robco 19 is described. Communication aspects of the interoperability
are also introduced.

Hocumm wuHTEpHET HAa HemIaTa YCTPOMCTBA, KOUTO [a 3aJeicrBar
TeJIEYNIPABJISABAH CEPBU3EH POOOT 32 MOBUILABAHE KAYECTBOTO HA *KUBOT HA
BBb3pacTHM Xopa u xopa c¢ yBpexaanusa-ROBCO 19; IluBapos, H.,
Mapunos, M., JIazapos, B., Hukypres, /1., 'opanos, I'.

Pe3ome: Crarusita € 1ocBeTeHa Ha MpujaraHero Ha VIHTEpHET Ha Hellara 3a
ynpaBieHrue Ha oOcmyxksaml po6oT. [lpencraBeHa e mpoekTHpaHa HOCHMA
apXUTEKTypa U HEMHATA ONEPATUBHA ChbBMECTUMOCT C OINEPAllMOHHATA CHCTEMA
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Ha poboTa, 3a Ja ce IUIaHuparT JedcTBUsATA Ha podora. OmnucaH e Tene-
YOpaBJISIEM CEPBU3EH pOOOT 3a NOBHUIIABAHE KA4ye€CTBOTO Ha >KUBOT Ha
BB3pAaCTHH Xopa M xopa c yBpexnanuss Robco 19. IlpencraBenu ca
KOMYHUKAIIMOHHUTE aCIIEKTH Ha ONlepaTUBHATA ChbBMECTUMOCT.

4, Manipulator for upper limbs rehabilitation-ROBCO ®; Chivarov, N.,
Chikurtev, D., IOP Conference Series: Materials Science and Engineering, 2020,
Volume 878, Issue 1, ISSN 17578981, DOI 10.1088/1757-899X/878/1/012004
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85088960260&o0rigin=resultslist

Abstract: This article presents a manipulator for upper limbs rehabilitation
Robco ®. The ma-nipulator will be able to allow rehabilitation of the shoulder,
elbow and wrist. Manipulator’s hardware, software and web-based user interface
have been researched and developed to allow the required functions and
properties for rehabilitation procedures. Usability experiments have been
performed to investigate the functionalities. The results demonstrate precise
positioning and repeatability. Finally, we can conclude that the rehabilitation of
upper limbs can be robotized, which will reduce time and costs of the
rehabilitation procedures.

Manunyaarop 3a pexadwintanusi Ha ropuu kpaiiHunu Pooko®; Haiinen
IIuBapoB u /lenuc Yukypres

Pe3tome: B HacTosAmmsT JOKIaa € MPEJCTaBEH MAHUITYJIATOP 33 peXaOuIuTalus

Ha ropHU KpailHuum Robco ®. ManunynaTtopbT e MOXE Ja MO3BOJIH
pexaOunuranuss Ha pamMo, JIaKbT M KUTKA. XapayepbT, coPTyepbT U yeO-
O0aszupaH mNOTpeOUTENCKH HHTEep(deiic Ha MaHUIyJIaTopa ca MPOYYEHU H
pa3paboTeHn Taka, 4e Ja JaBaT HEOoOXOAuMHUTE (PYHKIMM U CBOMCTBa 3a
U3BBPIIBAHE HA pexaOWIMTAalMOHHM Mpouenypu. [IpoBeneHn ca eKCciepuMeHTH
3a M3MO0J3BAEMOCTTa, C LIeJl u3ciieABaHe Ha (QyHKUMOHaNHOCTUTE. Pesynrarure
JE€MOHCTpUpAT NPELU3HO NO3UIMOHUpPaHe U nmoBTopsiemocT. Hakpas Moxe na ce
HalpaBU 3aKJIIOYCHHE, Y€ pexaOWiIuTalusATa Ha FOPHUTE KpallHMIM MOXe Ja
Obre poOoTM3MpaHa, KOETO 1€ Hamaldd BPEMETO M pa3XoauTe 3a
pEXaOMIUTAIIMOHHUTE TIPOIIEAYPH.

5. Specialized Gripper-Dispenser for Dosing Laboratory Mill with
Grinding Bodies; Nayden Chivarov, Petko Stoev, Stanislav Yovkov, Nikolay
Stoimenov, Stefan Chivarov IFAC-PapersOnLinethis 2021, Volume 54, Issue
13, pp. 245-250, ISSN 24058963, DOI 10.1016/j.ifacol.2021.10.453
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https://www.scopus.com/record/display.uri?eid=2-s2.0-
85120697644&origin=resultslist&sort=plf-f

Abstract: Dosing in enrichment processes is extremely important. A specialized
gripper-dispenser for the accurate, reliable and fast dosing of grinding bodies
filling the mill has been developed. Attached to an articulated robot, the
designed mechatronic device eliminates the possibility of incorrect dosing with
grinding bodies, eliminate the possible human error and ensures the correct
reading of the data. Experiments were performed with three different grinding
bodies sizes. The results show reliable and proper performance of the gripper-
dispenser.

Cneuna.lmsnpaﬂ XBaa4Y-AUCIICHCBP 3a Jd03UPaAHE Ha ﬂaﬁopaTopHa
MmejaqHuna ¢ mejgemu Teaa, Haipen IlluBaposB, Iletko CrtoeB, CBeTociiaB

MogkoB, Hukomnait CTONMEHOB, Credan IlIuBapos

Pe3tome: JlozupaHeTo B MpOIECUTE Ha OOOTaTSABAHE € M3KIIOYUTEIHO BaXKHO.
Pa3paboTten e crenuanu3upan XBalad-IucleHChpP 32 TOYHO, HAJIEKIHO U OBP30
NO3WpAaHE Ha CMWIAIIMTE TeJa, 3ambiBalid MenHunara. [IpukpeneHo kuMm
anTporiomopdeH poOOT, TPOCKTUPAHOTO MEXATPOHHO YCTPOMCTBO EIUMUHHPA
BB3MOKHOCTTA 3a HENPAaBWJIHO JO3MPAHE HAa CMUJIALIMTE TeJa, IpeMaxsa
Bb3MOJKHATa 32 YOBCIIKA TIPEIIKa W TapaHTUpa MPABUIHOTO pa3uUTaHE Ha
JaHHUTEe. EKCIIEpUMEHTH ca MPOBEACHU C TPU Pa3IM4YHU pasMepa Ha CMUIAIIU
Tena. PesynaraTuTe mokasBaT HaJSKIHA M TpaBWiIHa paboTa Ha XBallaya-
JTUCIIEHCHD.

6. Network of IcT Robo Clubs “NITRO Clubs EU”; Chivarov, N.; 18th
IEEE International Conference on Emerging elLearning Technologies and
Applications, 2020, ISBN:978-0-7381-2366-0,

DOI 10.1109/ICETA51985.2020.9379195
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85103739246&origin=resultslist&sort=plf-f

Abstract: The paper is dedicated to ERASMUS + project "NITRO Clubs EU”.
The project envisions to create the Network of IcT Robo Clubs by using
multifunctional mobile robot platforms for each participant. In this paper is
presented the application of Educational Mobile Robot for Line Following.
Research and development of Mechanical System, Electronical and Control
System of the Robot and Line Following Algorithm are described.

Mpe:xka ot UT Po6o- knydose “NITRO Clubs EU”; Haiinen IlluBapos
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Pe3iome: Cratusta € nocBereHa Ha mnpoekta EPA3BbM+ ,HUTPO kiyGose
EC*. IIpoexThT npeasuka ch3naBane Ha Mpexa ot UT Pobo- kiyboBe, upe3
U3MOJI3BaHE HA MYJITU(QYHKIIMOHATIHH TUIaTGopMu 32 MOOWITHH pOOOTH 32 BCEKU
YYacTHHK. B Ta3u craTus € NpelcTaBeHO NPHIOKEHUETO Ha oOpa3oBaTeieH
MoOUIIeH poOoT 3a cieieHe Ha JuHUsA. OnucaHu ca W3clieBaHus U pa3paboTka
HAa MEXaHMYHa CUCTEMa, EJIEKTPOHHA M yIpaBisgBalla cuUcTeMa Ha poloTa u
ITOPUTHM 3a ClIe/IBaHE HA JTUHHUS.

7. User identification and prioritization control of service robot
teleoperation; N. Chivarov, D. Chikurtev, M. Pleva, S. Ondas and Y. -F. Liao,
2020 11th IEEE International Conference on Cognitive Infocommunications
(CogIinfoCom), 2020, pp. 33-38, ISBN 978-172818213-1 doi:
10.1109/CogInfoCom50765.2020.9237871.
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85096364590&origin=resultslist&sort=plf-f

Abstract: In this article a new version of our tele-controlled assistive robot for
elderly and disabled care - ROBCO 20 is presented. The robot can be controlled
remotely via the Internet. Therefore, systems, methods, and algorithms for
ensuring security and safety of the end-users in tele-control are proposed.
Methods for visual/facial recognition and voice verification of the speaker are
described and evaluated. A system for behavioral management and prioritizing
users and their rights to access the robot is proposed.

NpenTudukanuss HA norpeduTeIsi W KOHTPOJ HA NPHOPUTETHTE HA
TesjieonepanusaTa Ha cepsuseH pooor; H. IlluBapos, /. Yukypres, M. [liesa,
C. Ongac u 1O. II. JIuo,

Pe3tome: B Ta3u cratus e npeacTaBeHa HOBa BepCHsl Ha HAIIUSI TTOMOIIEH poOOT

C JUCTAaHIIMOHHO YIpaBJieHWE 3a BB3PACTHH XOpa U XOpa C yBPEXKIaHUS -
ROBCO 20. Po6oThT MOXeE J1a ce ympaBisiBa IUCTAHIIMOHHO, YPE3 MUHTEPHET.
3aroBa ce mpejararT CUCTEMH, METOAU W AJITOPUTMH 3a TapaHTHpaHE Ha
CUTYPHOCTTA M O€30IMaCHOCTTA Ha KpalHUTE MOTPEOUTENM B TEJICYNPABICHUETO.
Omnucanu ca W ca OIEHEHU METOJM 3a BU3YaJHO/JIUIEBO pa3lo3HaBaHE U
rJlacoBa MpoBepka Ha roBopenus. [Ipemnara ce cucrtemMa 3a IMOBEICHUECKO
yIpaBJCHUE W J1aBaHE HAa MPUOPHUTET HA MOTPEOUTENTUTE M TEXHHUTE IpaBa 3a
JOCTBII 10 poboTa.
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8. NITRO Educational Mobile Robot Platform for Maze Solving and
Obstacle Avoidance; Chivarov, N., Yovkov, S., Chivarov, S., Tosheva, I.,
Pleva, M., Hladek, D., IEEE, ICETA 2021 - 19th IEEE International Conference
on Emerging eLearning Technologies and Applications, Proceedings, 2021, pp.
70-75, ISBN 978-166542102-7, DOI 10.1109/ICETA54173.2021.9726663
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85126849699&origin=resultslist&sort=plf-

f&featureTogglessFEATURE _NEW_DOC DETAILS EXPORT:1

Abstract: This article presents a Nitro (Network of IcT Robo Clubs project)
educational mobile robot platform. The aim is to create a mobile robot platform
suitable for beginners’ students in the field of robotics. This article describes the
development of a mobile robot platform with an ultrasonic sensor and a servo
motor, with the ability to autonomously solve the maze and avoid obstacles. The
main components, design, hardware, algorithms, and software for maze solving
and obstacle avoidance are described. Finally, the test results of the control
algorithms are presented.

Y4yeboHa moOmiaHa podorusupana miardpopma NITRO 3a pemaBane Ha
JaOupuHTH U u30sArBaHe Ha npenstcrBus; Llusapos, H., Moskos, C.,

[[IuBapos, C., Tomena, 1., [1nesa, M., XnanEx, /.,

Pe3tome: Tasu cratus npejacrass ch3aaneHa no npoekra Nitro (Network of IcT
Robo Clubs project) yuebna mobuina pobo-tuiatdopma. Ilenta e na ce changane
yyeOHa MoOusiHa poOo-tuiaTdopma, MOAXOMASINA 3a HAYMHACIIM CTYACHTH B
oOnactTa Ha pobOorukarta. Ta3zum cratusi omucBa pa3pabOTBAHETO Ha yuyeOeH
pOOOT C yNTPa3ByKOB CEH30P M CEPBO MOTOP, C BH3MOXKHOCT 32 aBTOHOMHO
pelaBaHe Ha JIaOMpUHTA U U30sIrBaHe HA MpensATCTBUsA. OnMucaHu ca OCHOBHUTE
KOMITOHEHTH, AW3aiiH, Xaplyep, alropuTMud U codTyep 3a peliaBaHe Ha
nabupUHTU U U30ATBaHE Ha MpensTCTBUA. Hakpas ca mpencTtaBeHH pe3yJITaTUTe
OT TECTOBETE Ha AJITOPUTMHUTE 3a YIIPaBJICHUE.

Q. ROBCO Drone - Service Robot for Transport and Delivery of
Grocery Products; Nayden Chivarov, Denis Chikurtev, Petko Stoev, Vasil
Lozanov, Stefan Chivarov, 2021 International Conference on Engineering and
Emerging Technologies (ICEET), 2021, pp. 1-6, ISBN 978-166542714-2, doi:
10.1109/ICEET53442.2021.9659729.
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https://www.scopus.com/record/display.uri?eid=2-s2.0-
85124664735&o0rigin=resultslist&sort=plf-

f&featureToggles=FEATURE NEW _DOC DETAILS EXPORT:1

Abstract: in this paper a service robot-drone, which is intended for transport
and delivery of the finished production from animal goods, is presented. The
robot will operate in a dynamic environment in grocery stores and their
warehouses. The purpose of the robot is to relieve the people by performing
transport tasks in the grocery stores themselves and their warehouses. The
mechanical, hardware and software systems of the robot is described as well as
an innovative and modern design is proposed. Special attention is paid on
development of specialized mechanical system that allows the robot to have a
lifting mechanism. Experiment on the accuracy of movement of the robot have
been performed and obtained result are presented.

CepBusen po0oT-gpoH PoOko 3a TpaHCHOPT M JAOCTABKH HA XPAHUTEJIHH
npoaykru; Haiigen Illusapos, /lenmnc Yukypres, Iletko Croes, Bacun
Jlozanos, Credan [luBapos

Pe3tome: B HacrosmaTta cratus € MpeacTaBeH CEpBU3EH pOOOT-IPOH, KOMTO €
MpeHA3HAYEeH 3a TPAHCHOPTUPAHE M JIOCTaBKa Ha TOTOBaTa MPOAYKIHS OT
KUBOTUHCKHM CTOKU. POOOTHT 1ie paboTH B JUHAMHYHA CPEJla B XPaHUTEIHUTE
Mara3uHH U TeXHUTe ckiaaoBe. Llenta Ha poboTa e ga objexyaBa xopaTa, KaTo
U3IIBJIHABA TPAHCIIOPTHH 33Ja4¥ B CAMUTE XPAHUTEIHW MAra3uHU U TEXHUTE
ckiagoBe. OnucaHu ca MEXaHUYHUTE, XapAyEepHUTE U COPTYEPHUTE CUCTEMH Ha
poboOTa, KaKTO U € MPEMJIONKEH MHOBATMBEH M MojepeH au3aiiH. CrenuaniHo
BHUMAaHHME C€ OTAeNd Ha pa3padOTBAaHETO Ha CHEHHATM3MpPaHa MEXaHUYHa
CUCTEMa, KOSITO MO3BOJIsIBa Ha poO0Ta JAa UMa MOBJUTaIl MEXaHu3bM. M3BbpIleH
€ eKCHEepHMEHT 3a TOYHOCTTa Ha IMpEABMKBaHE Ha poOOTa M ca MpEJICTaBEHU
NOJIyYEHUTE PE3yTaTH.

10  Tele-Medical System for Remote Monitoring of Patients with Covid
19 and Other Infectious Diseases; Ivanov, A., Hrisafov, K., Chivarov, N.,
Chivarov, S., Budinska, I., IFAC-PapersOnLine, 2021, 54(13), pp. 327-332,
ISSN 24058963, DOI: 10.1016/j.ifacol.2021.10.468
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85120709788&origin=resultslist&sort=plf-f

Abstract: The COVID-19 virus has been highly infectious and one of the best
strategies to contain the rapid progression is through social distancing. This
pandemic gave an extreme rise in popularity and adoption of telemedicine
systems. These systems can provide seamless patient monitoring while
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protecting the health workers from the disease. Full commercial patient
monitoring systems can easily become costly because of the closed “vendor-
specific” hardware and supported software. The goal of this paper is to prove
that with combination of free and open-source software products in combination
of already available on the market hardware can be created good telemedicine
platform.

TejleMeTUIMHCKA CHCTEMA 32 THCTAHIIMOHHO cJieleHe HA mamuenTn ¢ Covid
19 u apyru undexunozum 3adoasBanus; Anren b. sanos, Kouo Xpucados,
Haiinen llInBapos, Ctedan llIuBapos, mpod.lBana byauHcka

Pe3tiome: Bupycst COVID-19 e cunHO 3apa3eH W eAaHa oOT Hal-goOpute
CTpaTernu 3a OrpaHHYaBaHe Ha OBP30TO MPOrPECHUPAHE € Upe3 COIHATHO
nucTaHipane. Ta3w maHaemMusi JOBeAe JO0 HU3KIIOYHUTENIEH pPbCT B
MOMYJIIPHOCTTA U IPUEMAHETO HA CUCTEMUTE 3a TeJeMeIUuIIMHA. Te3u cucreMu
MOraT Ja OCHUTypsAT O0e3npo0iIeMHO HAOMIOJCHUE Ha MalMeHTUTE, KaTo
CBIIEBPEMEHHO Mpena3BaT 3paBHUTE pabOTHUIM OT Oojectra. L{smocTHuUTE
THPrOBCKH CHUCTEMHU 3a HAOJIOJCHHE Ha MAalMeHTUTE MOraT JIECHO Ja CTaHat
CKBIIM TOpaJu 3aTBOPEHUS XapJyep W HoaabpkaH codryep, cneuuduyeH 3a
nocraBunka. llenta Ha Ta3u cTaTus € 1a AOKaXe, Y€ MOCPEICTBOM KOMOMHAITHS
OT Oe3miaTHu coPTyepHH MPOAYKTH C OTBOPEH KOJ B KOMOWHAIUS OT Bede
HAJIMYEH Ha Ta3zapa XapJlyep MOXKE Ja ce Ch3lajie HajJeKHa TeJeMeIUIIMHCKA
iatgopma.

I'pynaI:

11. Monograph “Family of Educational Robots ‘ROBCO’”; Chivarov
N.; Air Force Academy “Georgi Benkovski”, 2020, ISBN:978-954-713-142-2,
130;

https://plus.cobiss.net/cobiss/bg/bg/bib/42193416

INTRODUCTION: In the beginning of robotics development, most of the
Robot applications were related to industries and manufacturing and these
Robots were called Industrial Robots. With development of the new
technologies, sensors and microprocessors, today Robots are working in many
fields of Service. Starting from Service Robots for professional use to Service
Robot for personal use including also educational, entertainment and leisure
Robots.

We can expect that the number of service robot applications will grow much
faster than that of the industrial robots. All this is expected because of the
penetration of service robots in all spheres of human life and activities.


https://plus.cobiss.net/cobiss/bg/bg/bib/42193416

People perceive robots in a different way than other machines because they are
performing tasks like humans who are programming them. Robots are entering
more and more human homes today and are realizing often a real interaction
with them. Based of those features educational robots are the best tool for
learning about robotics and interaction between robots and humans.

The most wanted professions today did not exist ten years ago. In another ten
years, robots will do 65% of the work we do today. The EU Industrial Policy
Strategy defines robotics as an integral part of the Key Enabling Technologies
(KETSs) with the most important share in the growth of the European industries.
Therefore, greater attention must be focused on how robots can be better
integrated into the lives of young people and their education.

Educational Robotics is multidisciplinary scientific field which includes
mechanics, electronics hardware, software, artificial intelligences, sensor and
sensory systems, and is very good test bed for education of students, young
specialist and researchers and is necessary for all technical schools, colleagues,
laboratories and Universities.

Having Educational Robotics as a good example tool for learning about robotics
and interaction between robots and humans it has been developed a Family of
Educational Robots for a variety of applications including: Robco 01,
Articulated robot Robco, Robco Scara, Robco Phoenix, Soccer Robco, Infrared
Ball Chasing Robot Robco, Mobile Robot Platform for Line Following — Robco,
Robco 11, Robco 12, Robcol7 and Robco 18.

The book is organized as follows. In the next Chapter 1 will be described
stationary robots and developed educational stationary robots Robco.

Chapter 2 will depict Mobile Robot Platforms and developed educational mobile
robot platforms Robco.

Next in Chapter 3, the Mobile Robots and developed educational mobile robots
Robco is presented.

Finally, Robotics as a great potential in being utilized as an educational
technology is conclude. It can be used as a powerful platform for combining the
traditional and innovative didactic methods in the educational content, with the
experience of gamified edutainment for educating students for usage of
theoretical knowledge in practical realizations on a real system.

MOHOI'PA®US ,, ®Damuiaus ot Yueonu Poooru ‘POBKO’*; Haliien
IlluBapos.

BBBEJIEHUE: B nawanoto Ha pa3BUTHETO Ha pPOOOTHKATa TMOBEYETO OT
MPUJIOKEHUATA HAa POOOTUTE Ca CBBP3aHU C MHIYCTPUU U MIPOU3BOJICTBO U TE3U
poboTH ca HapedeHHM mnpoMuinieHn poOotu. C pa3BUTHETO Ha HOBHUTE
TEXHOJIOTUH, CEH30PHM M MHKPOMPOLIECOPH, JHEC poOOTUTE PabOTIT B MHOIO



o0nacTu Ha oOciyX)BaHe. 3aMo4YBaiKi OT CEPBU3HU POOOTH 3a MpodecuoHaIHa
ynoTtpeba 10 CepBH3HU POOOTH 3a JMYHA YIOTpeOa, BKIIOYUTEIHO y4eOHH,
pa3BJIEKATEIIHU U XO0U POOOTH.

MoskeM na odakBame, 4e OpOSIT Ha MPUIIOKEHHUATA 3a CEPBU3HH POOOTH IIe
pacTe MHOTO MO-ObpP30 OT TO3M Ha MPOMHUIJIEHUTE poOOTH. Becuuko ToBa ce
OYaKkBa TOpaJy HABJIM3AHETO HA CEPBU3HUTE POOOTH BHB BCHUKH cepu Ha
YOBEIIKUS KUBOT U ACHHOCT.

Xopara Bb3NpUEMaT POOOTUTE MO pa3IuyeH HAYMH OT APYrUTe MAaIIUHH,
3aIl[0TO T€ W3MBIHSABAT 33Jauyd KaTo XopaTa, KOMTO TH mporpamupart. [lHec
poOoTUTEe HaBIM3aT BHB BCE IOBEUE M IOBEYE YOBEIIKA JOMOBE M YECTO
OCBILECTBSIBAT PEATHO B3aUMO/ICHCTBUE ¢ XopaTa. Bb3 ocHOBa Ha Te3u PyHKIIMH
y4eOHHUTE POOOTH ca HaW-AOOPHUAT HMHCTPYMEHT 3a M3y4YaBaHE Ha poOOTHKATa U
B3aUMOJEMCTBUETO MEXKIY POOOTHU U XOpa.

Haii-tbpcenure npodecun nHEC HE ca ChLIECTBYBAIM MPEIU JIECET TOJUHHU.
Crnen omie necer roguHud podotuTe Iie u3BbpmBar 65% ot paborara, KOSTO
BepiMM gHec. CrTpareruara 3a uHAycTpuanHa noiutuka Ha EC omnpegens
poboTHKaTa KaTo HepaszjenHa vacT oT kiodoButTe TexHosoruu (KET) c nHaii-
BaXKEH 51 B pacTeka Ha eBpolelckure uHaycTpuu. Eto 3amo tpsdBa na ce
ChCPEIOTOYN MO-TOJIIMO BHUMaHUE BHPXY TOBa Kak poOOTUTE MoraT ja Obaar
no-100pe UHTErPUPAHU B )KUBOTA HA MIIAIUTE XOpa U TSIXHOTO 00Opa30BaHHE.
VYyebHata poOOTHKA € MYJITHIMCUUILIMHAPHA HAay4YHa 00JIacT, KOSITO BKIIIOUBA
MeXaHHKa, eNEKTPOHUKA, Xapayep, codpTyep, N3KYCTBEH MHTENIEKT, CEH30pHU U
CEH30pHM CUCTEMU U € MHOro no0pa TectoBa miargopma 3a oOydyeHHE Ha
CTYIEHTH, MJIaJy CIIELUATNCTA M W3CIEAOBATEIN U € HEOOXOJUMO 3a BCHUYKH
TEXHUYECKU YUMIIHINA, KOJIEKH, TaO0paTOpun U YHUBEPCUTETH.

Nmaiiku yuyeOHaTa poOOTHKA KaTO MOOBP MPUMEPEH MHCTPYMEHT 3a M3ydaBaHE
Ha poOOTHKATa U B3aUMOJICUCTBUETO MEXKy poOOTH U X0opa, Oelre pazpaboTeHa
bamunus yae6HN poOOTH 3a pa3inyHU MPUIIOKEHH, BKIounTenHo: Pooko 01,
Antporniomopden podot Pobko, Pooko CKAPA, Po6ko ®enukc, dyrdoneH
poboT Pob6ko, Pobot PoOko 3a mpecnenBane Ha nH(ppauepBeHa TOmkKa, MOOMIIHA
pobo-mardopma 3a cienene Ha nuHUSA — Podko, Pooko 11, Pobko 12, Pobko 17
u Pobxo 18.

MoHorpadusta € opraHu3MpaHa Mno ciieJHus HauuH. B rnmaBa 1 ca omucanu
CTaIlMOHAPHU POOOTH M pa3pabOTeHHUTE YUeOHH cTalioHapHu poodotu PoOko.
I'maBa 2 mie npencraBu MOOWIIHUM po0OO- MmIaTHopMu U pa3pabOTeHHUTE yueOHU
MoOmITHU Po0o- mathopmu PoOko.

B rnaBa 3 ca mpenacraBeHn MOOWJIHHTE POOOTH W pa3pabOTEHUTE ydeOHU
MOOMITHU poOoTH PoOKO.

W nakpas e mpeacTaBeH royisiM MOTEHITMAT Ha POOOTHKATa 3a M3IOJI3BaHE KaTo
oOpa3oBaTenHa TEeXHOJOTHs. YdeOHaTa poOOTHMKA MOXE Ja C€ H3MOJI3Ba KaTo



MOIIIHa HJIaT(i)OpMa 3a KOM6I/IHI/IpaH€ Ha TpaIUuOIUOHHU W HWHOBATUBHU
JAUJAKTHYCCKH MCTOOHU B y‘-Ie6HOTO CbAbPIKAaHUC, C OIIMTa Ha FeﬁMHCI)HHHpaH
moaxoda 3a 06y‘IeHI/Ie Ha CTYACHTH 3a H3IIOJI3BAHC Ha TCOPCTHUYHH 3HAHUSA B
MMPAaKTUYCCKHU pCAJIN3all1 B pCajiHa CUCTEMA.

12.  Mobile robot localization and navigation using LIDAR and indoor
GPS; Chikurtev, D., Chivarov, N., Chivarov, S., Chikurteva, A., IFAC-
PapersOnLinethis link is disabled, 2021, 54(13), pp. 351-356, ISSN 24058963,
DOI 10.1016/j.ifacol.2021.10.472
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85120698883&origin=resultslist&sort=plf-f

Abstract: In the paper it is previewed the complex system for localization and
navigation indoors. The basic sensors, used in that system are LIDAR and GPS.
It is presented the method for combining data from those sensors, in order to
improve the localization in mobile robots. Here are described the specific
characteristics in the use and application of the method. For implementations of
the suggested method, it is used the Robot Operating System upon differential
mobile robot. The received results show, that thanks to the presented method,
the mobile robot successfully passes through narrow spaces and reaches the set
position with very high accuracy.

Jlokanu3zanusa u HaBuranusa Ha MoOuwieH podot upe3 LIDAR u BbTpemen
GPS; JHennc UYwukyprteB, Haiinen IllmBapoB, Credan IluBapoB, Ana
Yukyprepa

Pe3tome: B HacToAmmsAT [oKNan € pasrienaHa CIOKHAaTa CHUCTeMa 3a
JIOKaJIA3aIus U HaBUTAIMsI Ha 3aKpuT0. OCHOBHUTE CEH30PH, U3MOJI3BAHH B Ta3H
cuctema ca LIDAR u GPS. TlpencraBen e MeTobT 32 KOMOMHUpPAHE HA JaHHU
OT TE3W CEH30pH, C Ie] MOoJA00psSBaHE Ha JIOKATU3aIusaTa B MOOMIHH POOOTH.
Omnwucanu ca cnenupUIHUTE XapaKTEPUCTUKH MTPH U3IIOJI3BAHETO U MPUJIAraHETO
Ha MeToja. 3a MMIUIEMEHTAalMsITa Ha MPEAJIOKEHHS METOJ Ce U3I0JI3Ba
omeparmonHata cucremMa ROS Bbpxy MoOmieH po6oT ¢ audepeHIraniHo
3anBmwxkBaHe. [lomydyenure pes3ydaTratd TmMoOKa3BaT, dYe OmaromapeHue Ha
NPEICTABEHUS METOJ, MOOWUTHHAT POOOT YCHENHO MpeMUHaBa Mpe3 TECHH
MPOCTPAHCTBA U JIOCTHUTra 33JaJicHaTa MO3UIIUS C MHOTO BUCOKA TOYHOCT.

13.  An intelligent control system for service robots; Yovchev, K.,
Chikurtev, D., Chivarov, N., Grueva, M., IFAC-PapersOnLine, 2019, 52(25),
pp. 327-332, ISSN 24058963, DOI 10.1016/j.ifacol.2019.12.544



https://www.scopus.com/record/display.uri?eid=2-s2.0-85120698883&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85120698883&origin=resultslist&sort=plf-f

https://www.scopus.com/record/display.uri?eid=2-s2.0-
85080857781&origin=resultslist

Abstract: this research presents investigation of the typical steps required for
successful completion of the typical tasks of the personal service robots. It
proposes how those steps can be structured and integrated within a self-learning
expert system. There have been conducted real experiments on a personal
service robot. The results of those experiments concluded that by using an
intelligent control mode the overall user experience is improving. With the
incorporated mode the robot will be easily operated by an elderly or
inexperienced people.

WHTeJMreHTHA CHCTEMa 3a ynpaBJeHHe Ha cepBH3HH poGoru; Mosues, K.,
Yukypres, ., llInBapos, H., ['pyeBa, M.,

Pesrome: Ta3zu cratuss mnpencraBsd HU3CICABAHE HA THUIIUYHUTE CTBIIKH,
HEOOXOJUMH 3a YCIICIIHO M3MBJIIHCHUE Ha THUIUYHUTE 3aJadyd Ha poOOTHTE 3a

nepcoHanHo obcimyxBane. M3ciaenBaHeTo mpejyiara Kak Te3u CTHIIKH MOTaT Ja
ObJaT CTPYKTYpHpPaHU U WHTCTPHPAHU B SKCIIEPTHA CHCTEMa 3a caMOOOyUCHHE.
HanpaBennm ca pealHu CKCIIEPUMEHTH BBPXY pOOOT 3a JIMYHU YCIYyTH.
Pesynratute OT TE3M EKCHEPUMEHTH TII0Ka3BaT, Y€ 4pe3 H3IMOJI3BAaHE Ha
MHTCIMTCHTCH PE)KUM Ha yIpaBlIEHUE, MOTPEOUTEIICKHS ONMUT ce mooopsiBa. C
BIpajJicHUS peXUM poOOTHT JIECHO I C€ YIpaBJIsiBa OT BH3PACTHU XOpa WIIH
xopa 6e3 Omwur.

14.  Communication system for remote control of service robots;
Chikurtev, D., Rangelov, I., Yovehev, K., Chivarov, N., IFAC-PapersOnLine,
2019, 52(25), pp. 186-191, ISSN 24058963, DOI 10.1016/j.ifacol.2019.12.470
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85080914230&o0rigin=resultslist

Abstract: the paper presents personalized communication system for remote
control of service robots. The system is based on the 10T, Web, Wi-Fi and ROS.
The structure of the proposed system and applied technologies used for
development of the system are described. Web based user interface is presented
and used for remote control of a service robot. There have been conducted
experiments on the network traffic, network delay and response time. Finally,
the obtained results are analyzed and shows that the system is able to provide
web remote control of service robots.
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KomyHukanuoHHA cuUcCTeMa 32 JUCTAHIMOHHO YINpPaBJieHHMe HA CEPBU3HH
podortu; Yuxypres, /., Panrenos, U., Mosues, K., lluBapos, H.,

Pe3srome: B cratusara e mnpeacraBeHa IEpCOHAIM3MpPAHA KOMYHHKAIlMOHHA
CHUCTeMa 3a JMCTAHIIMOHHO YIpaBlieHWE Ha cepBuU3HM poOotu. Cucremara e
0asupana Ha MlaTepHeT Ha Hemata, Yeb texnonoruute, Wi-Fi 1 ROS. Onucann
ca CTPyKTypaTa Ha CHCTeMara W TMPUIOKCHUTE TEXHOJOTHH, W3IMOJI3BAHU 3a
pa3paboTBaHe Ha cmcrtemara. [IpeacraBeH e yed Oa3upaH TOTPEOUTEIICKU
uHTep(delic, KOWTO Ce€ H3MOJ3Ba 3a OCHINECTBABAHEC HAa JAUCTAHIIMOHHOTO
yOpaBlieHHE Ha cepBu3eH poOotT. I[IpoBeneHn ca eKCIIEPUMEHTH BBPXY
MpEXOBHS TpadUK, MPEKOBOTO 3aKbCHEHHE W BpPEMETO 3a OTroBop. Hakpas
MOJlyYeHUTE pE3yJTaTH ca aHaJIW3MpaHU U Ce BIDKAA, Y€ cUcTeMaTa uma
CIIOCOOHOCTTa J1a TMpenocTaBs yeO IUCTAHIIMOHEH KOHTPOJ BBPXY CEPBHU3EH
poboT.

15. Indoor Navigation Using Existing Infrastructure for Professional
Service Robots; Chikurtev, D., Yovchev, K., Chivarov, N., Rangelov, I.,
Advances in Intelligent Systems and Computing, 2020, 980, pp. 231-239, ISSN
21945357. DOI 10.1007/978-3-030-19648-6_27
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85065993516&origin=resultslist

Abstract. The share of service robots is increasing. Large number of those
robots are the professional service robots such as customer service and logistics
robots. One of the main requirements of these robots is the ability to navigate in
an environment where a GPS system cannot be used. This article investigates
existing methods for indoor localization and navigation. It proposes a new
complete approach. This approach does not require the integration of a new
indoor navigation system. Instead, the existing 24/7 video surveillance
infrastructure, as well as the capabilities of the service robot, are considered.
The proposed approach can reduce both the initial cost of integrating the robotic
system as well as the maintenance costs. Subsequent maintenance can be done
entirely remotely. The suggested approach is validated experimentally on a
mobile robot.

BbTpemina HaBuramus, M3noJi3Bamia ChlIleCTBYBalla MHQPACTPYKTypa 3a
npogecuoHannn odcayxsamm podoru; Yukypre, [., Hosues, K.,
IIuBapos, H., Panrenos, 1.,
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Pe3tome: JlensT Ha 0OCTYXKBaIIUTE pOOOTH ce yBeaudana. ['osim Opoit oT Te3u
pobotu ca pobotm 3a TmpodecHoHATHO OOCTy’KBaHEe, KaTo pobOTH 3a
oOCTyBaHE Ha KJIWEHTH U JIOTUCTUYHU poOoTH. ENHO 0T OCHOBHUTE
M3UCKBAHMS Ha T€3U pOOOTU € CIIOCOOHOCTTA Jla Ce JBMKAT B cpefa, B KOSTO
GPS cucrema He MoOXe Ja ce wu3noi3Ba. Ta3u cratus U3CIeaABa
CHIIECTBYBAIIUTE METOAM 3a JIOKAIM3alMsl M HaBUTAIMs Ha 3aKpuTo. T4
npenajiara HOB IbJIEH MOAX0J. To3M Mmoaxoa He M3MCKBAa MHTErpUpaHE HAa HOBA
BHTpEIIHA  HAaBUTAllMOHHAa cucreMa. Bwmecto ToBa ce  pasriexnaa
cbilecTByBamara 24/7 wuHpacTpykTypa 3a BHICOHAONIOACHHE, KAKTO U
BB3MOKHOCTUTE Ha OOCIyXBamuss poOoT. [IpenokeHuaT moaxon MOXKe aa
HaMaJIl KakTO IIbPBOHAYAIHUTE Pa3XOJld 3a MHTErpUpaHe Ha poOOTHU3UpaHaTa
CUCTEMa, TaKa U pa3xoJauTe 3a nogapbxka. [locienBamara nogapbxKa Moxe 1a
Ce W3BBPIIM UBIIO OT pas3cTosiHue. [IpenioskeHUusT MOJXOJ € BalluaupaH
€KCIIEpUMEHTAITHO Ha MOOMJIEH POOOT.

16. Influence of atmospheric turbulence on the control of flying robotics
systems; Kambushev, M., Biliderov, S., Yovchev, K., Chikurtev, D.,
Kambushev, K., Chivarov, N., 28th International Scientific Conference
Electronics, ET 2019 - Proceedings, 2019, ISBN 978-172812574-9, DOI
10.1109/ET.2019.8878670
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85074939581 &origin=resultslist

Abstract: Small-sized robotized unmanned flying vehicles are exposed to non-
deterministic disturbances caused by the environment in which they operate.
This research investigates the influence of the disturbances caused by the
atmospheric turbulence. The deviation from the desired flight trajectory in such
conditions is evaluated through a MATLAB computer simulation of LQR
control of quadrotor. The proposed experimental setup can be used for
comparison and evaluation of other trajectory tracking control methods.

Bausinue Ha armocdepHaTra TypOyJeHUMs BBPXY YHNPABJEHHETO HA
JeraTejiHu podoTusupanu cucremu, KamOymes, M., bununepos, C., NoBues,
K., Yukypres, /., Kamoymes, K., llluBapos, H.,

Pe3lome: Mankure poOOTH3MpaHW OE3MUIOTHW JICTATSJIHM amapaTd  ca
W3JI0KEHN Ha HEACTCPMHUHHUPAHU CMYIICHHS, IPUIHMHEHU OT cpefaTa, B KOSTO
pabotat. B Ta3u cTaTus ce uscneaBa BIUSHUETO HA CMYIIEHUATA, TPUYUHECHHA OT
atMocdeprata TypOyneHmus. OTKIOHEHHETO OT JKeJlaHaTa TPaeKTOpUsl Ha


https://www.scopus.com/record/display.uri?eid=2-s2.0-85074939581&origin=resultslist
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MoJIET B TaKWBa YCIOBUS C€ OIEHSBAa 4Ype3 KOMIIIOThbpPHA CHUMYJallUsg Ha
MATLAB wna LQR ympaBnenne Ha  kBaaporopa. Ilpennoxkenara
€KCIIEpUMEHTAJIHA HACTPOIKa MOXKE J]a CE€ M3MO0JI3Ba 3a CPABHEHHE U OLICHKA Ha
JIPYTH METOJIU 3a MPOCIEsiBaHE HA TPACKTOPHUATA.

17.  Multi-channel software infrastructure for remote control of service
robots; Chivarov, S., Chikurtev, D., Yovchev, K., Chivarov, N., 6th
International Conference on Control, Decision and Information Technologies,
CoDIT 2019, pp. 1283-1288, ISBN  978-172810521-5, DOI
10.1109/CoDIT.2019.8820362
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85072841289&o0rigin=resultslist

Abstract: A versatile system for control and management of service robots is
presented in this paper. This research describes the main ideas, architecture and
the mandatory functionalities of a generic software infrastructure suitable for the
various tasks executed by the modern service robots. The proposed system must
grant remote access to the robot and full remote management, diagnostics and
control. In the same time, the software system had to gather all data and control
signals and distribute them over any subsystem. The paper presents real-life
examples and applications of the discussed software system. Future
improvements and applications of the proposed system in the field of the
industrial robotics are given.

MHuorokanajiHa  copryepHa  uHpacTpykTrypa 3a  AMCTAHIHMOHHO
ynpasJieHue Ha cepBudnu poodoru; [llusapos, C., Hukypres, /., WNosues, K.,
IlIuBapos, H.

Pe3tome: B Ta3u craTus e npeacTaBeHa yHUBEpCcajaHa CMCTEMa 3a YIPABJICHUE U
MEHa)XUpaHe Ha cepBU3HU PoOOTH. ToBa M3ClieIBaHE OMMUCBA OCHOBHUTE UJIEH,
apXUTEKTypaTa U 3aIbDKUTENHUTE (YHKIIMOHATHOCTH Ha olma codryepHa
UH(PPACTPYKTypa, TMOIXONAIA 3a Pa3IUYHUATE 3a/1aud, U3MBIHABAHU OT
ChbBpeMEHHUTE cepBU3HU pobOotu. IlpemmokeHata cucrema TpsOBa a
MIPEI0CTaBsI OTJAJICUYCH TOCTHII 10 PoOOTa M IIBJIHO TUCTAHIIMOHHO YIIpaBIIeHHUE,
JMarHOCTUKA M KOHTpoJ. B chIoTro Bpeme codTyepHara cucrema TpsOBa aa
CchOMpa BCUYKHU JTAHHH W YIIPABJISBAIIM CUTHAIM M J]a TH pasmpesess BbB BCSIKa
noacucrema. Cratusara MpeACTaBSs peaTHU MNPUMEPH W TMPUIOKEHUS Ha
obcwxaaHata codryepHa cucrema. Jlamennm ca Obaeny MOAOOpEHUS W
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NpUIIOKEHUsT Ha TMpeio’keHaTa cucTeMa B o0lacTTa Ha HWHAyCTpHallHATa
poOOTHKA.

18. Determination of Object Location for Robotic Grasping Using Depth
Vision Sensor; Chikurtev, D., Yovchev, K., Chikurteva, A., Chivarov, N.,
Mechanisms and Machine Science, 2020, 84, pp. 596-605, ISSN 22110984,
DOI 10.1007/978-3-030-48989-2 63
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85087017190&origin=resultslist

Abstract: The object grasping is one of the basic tasks of the mobile robotic
platforms equipped with robotic manipulators. This task can be divided in two
smaller sub tasks. First sub task is the determination of the optimal position for
the mobile robotic platform for successful execution of the second sub task. The
second sub task is the actual object grasping performed by the already
positioned robotic manipulator. This paper investigates how the available depth
and color vision sensor can be incorporated within the robotic control in order to
iImprove the first sub task. An approach for determination of the best suitable
position of the mobile platform for object grasping. This approach combines the
data gathered by the depth sensor and uses computer vision algorithms to find
the correct projection of the object of interest on the two-dimensional map
generated by the navigation system. It takes into consideration the parameters of
both the mobile platform and the robotic manipulator. The conducted
experiments on a real robotic system are discussed and these experiments
demonstrate that the proposed approach improves the abilities for object
grasping of the robotic system

Onpeaesisine HA MECTONMOJIOKEHNETO HA 00eKTa 32 POOOTH3HPAHO XBalllaHe
¢ MOMOIITA HA CEH30pP 3a AbJ00YMHHO 3peHue; Yukypres, /., MoBues, K.,
Uukypresa, A., llluBapos, H.

Pe3rome: 3axBaiaHeTo Ha OOCKT € €Ha OT OCHOBHHUTE 3a/1aul Ha MOOWJIHUTE
pobotusupanu miathopmu, 000pyIBaHU ¢ pOOOTU3UPAHU MAHUIYJIATOPU. Ta3u
3amaya MOXe Ja OblIe pasmeicHa Ha JBE IMO-Majlkd moja3amadu. lIspBata
nmoj3ajadya € ONpEACHIHeTO Ha ONTHUMalHAaTa IIO3WIHUS 3a MOOWMIHATA
poboTusupana miaTdopMa 3a YCIENTHO M3MBJIHCHHE HAa BTOpaTa Moj3ajaaya.
Broparta moa3amava € NEWCTBUTENHOTO 3axBalllaHE Ha OOEKT, U3BBPIIECHO OT
BeUE TMO3UIMOHUPAHUS POOOTU3HPAH MAHUITYIATOp. Ta3u cTaTusi U3cjenBa Kak
HaJUYHUAT CEH30pP 3a IBJI00YMHA U IBETHO 3PEHHUE MOXE Ja Ob/ie BKIIOUEH B
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poOOTH3MPAHOTO yIIpaBICHUE, 3a Ja ce IMoJAoO0pW mbpBara IOj3ajaya.
[IpenacraBen € moaxoa 3a oOmpeneisHe HAa HaW-TIOAXOMSINATa TO3UIUS Ha
MoOwiHaTta TutatopMa 3a XBamjade Ha 00ekT. To3u moaxoa KOMOWHHUpaA
JTaHHUTE, CHOpPaHW OT CeH30pa 3a IhI0OYMHA W M3IMO0J3Ba AITOPUTMH 32
KOMITIOTBPHO 3PCHHE, 3a Ja HaMepH IpaBHJIHATA MPOCKIUSA Ha OOCKTa, KOHTO
IpEACTaBlIiBa MHTEPEC BBPXY JABYM3MEpHaTa KapTa, TICHEpHpaHa OT
HaBHUTAIlMOHHATa CcUCTeMa. Toil B3emMa NpeABH IapaMETPUTE KaKTO Ha
MoOMITHATa MIaTdopMa, Taka U Ha poOOTU3MpaHus MaHuITyIaTop. [IpoBeneHnTe
EKCIIEPUMEHTH BBPXY peajiHa poOOTH3MpaHA CHCTEMa Ca MPEICTaBCHU W TE3H
EKCIIEpUMEHTH TOKa3BaT, Y€ MPEAIOKCHHUAT TOAXO0/I MO00psBa CTOCOOHOCTHUTE
3a 3aXBalllaHe Ha OOEKTH OT pOOOTU3HMpaHATa CUCTEMA

19. Methods for object recognition and classification for tele-controlled
service robots; Ivanov, A., Chivarov, N., IOP Conference Series: Materials
Science and Engineering, 2020, Volume 878, Issue 1, ISSN 17578981, DOI
10.1088/1757-899X/878/1/012005
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85088991140&o0rigin=resultslist

Abstract: The need of personal service robots has been increased in the past
several years. The tasks assigned to the robots vary in complexity and degree of
freedom. In order to assist senior citizens and people with disabilities with their
day to day tasks, a greater degree of freedom is required — more autonomy,
ability to fulfil more complex tasks and easier for use human-machine interface.
In this paper we show some of the methods that can be implemented in personal
service robots for object recognition and classification in order to achieve
greater autonomy, hence greater degree of freedom.

Metoau 3a pa3sno3HaBaHe M KiIacH(pUKaNUsA HA 00eKTH 3a TeJieynpaBJsieMHu
cepBu3Hu podoru; Anren Meanos, Haiinen IlluBapos

Pe3tlome: Hyxpata oT mnepcoHaJHU CEpBU3HM POOOTH C€ YBEIUYHU TMpe3
MOCJIETHUTE HSAKOJKO TOJAMHHU. 3aJauuTe, BB3JIOKEHM Ha podoTUTe, Ce
pa3iauyaBaT MO CIOXXKHOCT M CTENeH Ha cBoOoja. 3a Ja ce MOMOTHE Ha
BB3PACTHUTE TPakJAaHU U XOpaTa C yBPEKIAaHUS B €KECIHEBHUTE UM 3a/1a4H, €
HeoOXonMMa TMO-ToJisiMa CTENeH Ha cBoOOJa — TMO-TOJsIMAa aBTOHOMHOCT,
CIOCOOHOCT 3a M3MBJIHEHUE Ha TO-CJI0KHU 33Jaud U TO-JIECEH 3a M3IMOJI3BaHe
uHTEp(Qeiic YoBeK-MallliHa. B Ta3u cratusi HUe MoKa3BamMe HSIKOM OT METOIUTE,
KOUTO Morar Jaa ObJaT BHEOPEHH B NEPCOHAIHUTE CEPBU3HHM pPOOOTH 3a
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pa3no3HaBaHC H KJ'IaCI/I(bI/IKaI_II/I}I Ha OOGKTH C OcjI IMOCTHUI'aHC Ha II0-roJIsiMa
ABTOHOMHMZ, a OTTaM M IIO-TroJiiMa CTCIICH Ha CBO6OI[a.

20. Cost oriented humanoid robot communication with 10T devices via
MQTT and interaction with a smart home hub connected devices; Chivarov,
S., Kopaeek, P., Chivarov, N., IFAC-PapersOnLine, 2019, 52(25), pp. 104-109,
ISSN 24058963, DOI 10.1016/j.ifacol.2019.12.455
https://www.scopus.com/record/display.uri?eid=2-s2.0-

850808594 77&origin=resultslist

Abstract: The article describes different approaches for connecting the teen
sized humanoid robot Archie with 10T devices. Main goal of the project is to
develop a cost oriented autonomous humanoid robot to assist humans in daily
life tasks, thus Archie robot’s natural habitat will be our homes and workplaces.
Methods for ROS integration of remote internet enabled sensors, actuators and
other devices are described. Test with real life use cases are performed. MQTT
M2M protocol have been used for connecting to internet enabled lIoT devices.
Smart home hubs, which connect either locally or to the cloud, 10T devices, that
use the Zigbee or Z-Wave and other protocols, rather than only Wi-Fi connected
devices, are disused. Finally, we have successfully implemented and tested 3
different approaches for connecting Archie robot to 10T devices, which gives the
robot the ability to interact with the environment by receiving data and the
ability to control the thousands of 10T devices available on the market.

IleHoBO opueHTHpPaH XyMaHOWJAeH POOOT M Heropara KOMyHuKamus ¢ 10T
ycrpoiictBa upe3 MQTT u B3aumojeiicTBue chbc cBbp3aHM Smart Home
HUB ycrpoiicTBa; Credan [lluBapos, [letsp Komauek, Halinen LlluBapos

Pe3rome: CraTusitTa onucBa pa3iMYHM MOJIXOAH 33 CBbP3BAHE HA XyMaHOUIHUS
pobot Apuu ¢ IoT yctpoiictBa. OcHOBHaTa IIeJ1 Ha MPOEKTa € Ja pa3padoTu
[IEHOBO OPHEHTHpPAH aBTOHOMEH XyMaHOWJEH poOOT, KOWTO Ja Iomara Ha
Xopara B EXEJHEBHUTE 3aJlaud, KaTo MO TO3M HAYUH €eCTECTBEHOTO
MecTooOuTaHne Ha pobora Apuu I1ie ObJAT HAIIMTE JIOMOBE M paOOTHU MeEcCTa.
Onucanu ca meroaute 3a ROS umHTErpupane Ha ynpaBisieMH IPE3 HUHTEPHET
CEH30pHU, 3aJBIKBAIlM MEXaHU3MH U JAPYyrd ycTpoiicTBa. M3BbpiieHu ca
TecToBe B peasiHa cpeaa. [IpotokonsT MQTT M2M e u3nosn3BaH 3a CBbp3BaHe
Ha HMOT ycrpolictBa. Xb00BeTe 32 MHTEJIUIEHTHU JOMOBE, KOUTO CE€ CBbP3BAT
JIOKaJIHO Wik B obJak, [oT ycTpoiicTBa, KouTo M3Moia3BaT Zigbee unu Z-Wave u
APYTH MPOTOKOJIM, BMECTO CBbp3aHu camo ¢ Wi-Fi ycTpoiicTBa, ce AMCKyTHpAT.
N Hakpas, ycmemHo ca BHEAPEHM M TECTBAaHM 3 pa3JIMUHU IMOJX0Ja 3a
cBbp3BaHe Ha pobota Archie xkpm loT ycrpoiicTBa, KoeTo maBa Ha poOoOTa
BB3MOKHOCTTA Jla B3aMMOJICHCTBA C OKOJIHATA Cpejla upe3 MoTydyaBaHe Ha JaHHU
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U BB3MOXKHOCTTa Ja KoHTponumpa xwmiasgute loT ycrpolicTBa, HanmuyHU Ha
nasapa.

21. Approbation of a Mathematical Model of a Specialized Mechatronic
System; Kambushev, M., Chivarov, N., Marinov, A., Dimitrova, R.; Proc. 2020
IEEE XI National Conference with International  Participation
(ELECTRONICA), ISBN 978-172817531-7, DOI:
10.1109/ELECTRONICA50406.2020.9305150
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85099876035&origin=resultslist&sort=plf-f

Abstract: The paper discusses a procedure for studying the adequacy of a
nonlinear non-stationary aerodynamic model. The possibility for balancing and
the stability of the balanced model in the altitude-speed range of operation of the
real aircraft has been studied. The purpose of the research is to determine the
range of altitudes and flight speeds in which the behavior of the object and the
model coincide.

AnpoGanus Ha MaTeMaTH4eCKHM MOJeJ] Ha CIHeNHAJU3UPaAHA MeXaTPOHHA
cucrema; Maptun KamOymes, Haiinen IlluBapoB, Acen MapunoB, Penera
JumutpoBa

Pe3rome — B cratusra ce pasriexkaa npoueaypa 3a n3y4aBaHe Ha aJIeKBaTHOCT
Ha HEJIMHEEH HECTAIlMOHAPEH AacpOJAMHAMMYEH MoJel. BB3MOXKHOCT 3a
OajlaHcHpaHe M CTaOWIHOCT Ha OajaHCUpaHUs MOJel BbB BUCOYHMHHO-
CKOPOCTHHS JMANa30H Ha JEHCTBHE HA peajHusl CaMOJEeThT € nmpoydeH. [lenra
Ha M3CJEABAHETO € J1a CE€ ONpEeIeir Auala3oHa OT BUCOYMHU U CKOPOCTH Ha
MOJIETA, B KOUTO MOBEICHUETO HAa 00EKTa U MOJIeNia ChBIAAT.

22. Companion Robotic Assistants for Improving the Quality of Life of
People with Disabilities; Bakracheva, M., Chivarov, N., Ivanov, A.; 2020
IEEE International Conference Automatics and Informatics (ICAIl), ISBN 978-
172819308-3, DOI: 10.1109/1CA150593.2020.9311320
https://www.scopus.com/record/display.uri?eid=2-s2.0-

85100106294 &origin=resultslist&sort=plf-f

Abstract: The paper outlines the results from a pilot study, aimed at increasing
the quality of life of people with disabilities at the background of the focus on
well-being promotion and ageing Europe and increase of the percent of people
with disabilities. This imposes a new perspective of unification and integration
of the efforts of various sciences in the search of adequate measures, which to be
implemented on operating level in daily life, based on the notion what the
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people with disabilities can do instead of can’t do. 32 volunteers with disabilities
participated in the study. The main objective of the pilot study was analysis of
their attitudes towards the functions the companion robots can perform as to
assist them and improve their daily life, and their preferences to robots’ control,
appearance, and voice. The preferred features and functions of the companion’s
robots reported by the participants are summarized. Some demographic specifies
depending on the individual life situation, physical condition, and independent
life are illustrated as describing the picture of the common points in the needs of
the users and their needs and expectations, which can be taken into account in
the further design of the robots.

PoOoT npuapyxutes 3a mogodOpsiBaHe HA KA4eCTBOTO HA KUBOT IPH X0pa ¢
yBpe:xaanus; Maprapura bakpauesa, Hainen IlluBapoB, Anren lBaHos

Pe3rome: JlokimaabT oyepraBa pe3yiTaTUTE OT MWJIOTHO IIPOYyYBAaHE, HACOUECHO
KbM TOBHUILIABAaHE HAa KAYECTBOTO Ha >KUBOT HA XOpara C YBpEXJaHus Ha ¢oHa
Ha (oKyca BbpXY HAChpPUaBaHETO Ha OJAroChCTOSIHUETO IMPHU 3aCTapsBAaHETO HA
HACEJIICHUETO M CBOTBETHO YBEIMYABAIIMAT CE€ TMPOLUEHT Ha Xopara C
yBpexxnanus B EBpora. ToBa Hamara HOBa MepcHeKTHBa 3a OOeIUHSBAHE U
UHTETPUPAHE HA YCUJIMATA HA Pa3]IMYHU HAYKU B THPCEHETO Ha aJEKBaTHU
MEpPKHA, KOMTO Ja C€ MpujaraT Ha OIEPAaTUBHO HHUBO B €XKEIHEBHUETO,
0a3upaiiku ce Ha CXBalllaHETO KaKBO MOTraT Jia MpaBsAT XopaTa ¢ YBPEXKIaHUS
BMECTO KakBO He MoraT. B mpoyuBaHero ca ywactBasin 32 q00OpOBOJIIM C
yBpexaanus. OcHOBHATa 1€l Ha MNWJIOTHOTO IpOy4yBaHe Oelle aHalu3 Ha
OTHOIIEHUETO WM KbM (QYHKIMUTE, KOUTO CEPBU3HHM pPOOOTH MoraT Ja
M3IBJIHABAT, 34 J]Ja UM MOMOTHAT U MOJ0OPST €XKEAHEBHUS UM JKUBOT, KAKTO U

TEXHUTE MPEANOYNTAHUS KbM KOHTpPOJA, BHHIIHUSA BUJ U TJlaca Ha poOOTHUTE.
[IpeanmounTanuTe XapaKTEPUCTHKU W (YHKIUA Ha POOOTHUTE ACHUCTEHTH ca
0000menu. Hskou nemorpadcku cnenu@ukanua B 3aBUCUMOCT  OT
WHAMBUyallHATa )KHU3HEHA cpena, (U3HUYEeCKO ChCTOSIHUE U HE3aBUCUM >KHBOT
ca WIIOCTPUPAHHW KAaTO OMHCBAIIM KapTHHATA HAa OOIIMTE TOYKHA B HYXKIWUTE Ha
MOTPEOUTEINTE U TEXHUTE OYAKBAHUSA, KOUTO MOTAT Ja ObJAT B3ETH MPEABU]
Y MO-HATATHIITHOTO MPOEKTUPAHE HA POOOTH.

23. Black Box Testing with Exploratory Approach of a Software for
Remote Monitoring of Patients with COVID-19 and Other Infectious
Diseases; Kocho Hrisafov, Angel Ivanov, Nayden Chivarov, Stefan Chivarov
International Conference on Electrical, Computer, and Energy Technologies,
ICECET 2021, ISBN 978-166544231-2, DOl
10.1109/ICECET52533.2021.9698734




https://www.scopus.com/record/display.uri?eid=2-s2.0-
85127062527 &origin=resultslist&sort=plf-
f&featureToggles=FEATURE NEW DOC DETAILS EXPORT:1

Abstract: Covid-19 pandemic has set the world on fire. It has impacted every
aspect of our society. One of the worst affected parts is the countries’ health
systems. Our goal is to provide a proof of concept for cost effective telemedicine
system which can be used by hospitals for monitoring of thousands of patients at
once, thus medical personnel exposure to the virus is minimized. In this paper
we aim to put this system through the best practices of software testing so we
can determine if it achieves its primary functions, keeping in line with the
general idea of cost effectiveness. Black box testing with the exploratory
approach was used for functionality and feature testing as it gives the most
accurate real-world results. During the tests, several bugs were found and fixed.
Because of the fact, that the testers were actual medical personnel, we have
received valuable information on how to improve the quality of the product, so it
can be even more ease to use and provide the necessary robustness and data
visualization.

TecTBane ¢ wu3cjeA0BaTeJCKM NOAX0A Ha codryep 3a AUCTAHUMOHHO
HaOmogenne Ha mnaomeHTn ¢ COVID-19 wu apyrm  uH@eKnmo3Hu
3aboasaBanus; Kouo Xpucados, Auren lBanos, Haiinen IlluBapoB, Ctedan
[IIuBapos

Pe3tome: Tlangemusita Covid-19 pastbpcu nenusi cBsT. T 3acerHa BCeKH
aCIleKT Ha HalueTto oO0miecTBo. EaHAa OT HaAW-TEXKKO 3aCETHATUTE YacTU €
3IpaBHUTE CHUCTEMH Ha cTpaHure. Hamara 1men e Ja mpegocTaBUM
JI0KA3aTeJICTBO 3a KOHIIEMIIMA 32 PEHTA0WIIHA TeJIeMEIUIIMHCKA CUCTEMa, KOSTO
MOXE Jla C€ M3IO0J3Ba OT OOJHHUIIM 3a HAONIOJeHHWE Ha XWISAW MalMeHTH Ha
BEJIHBK, KATO 110 TO3W HAYMH M3JIAaraHeTO Ha MEIUIIMHCKUSI TIEPCOHA Ha BUPYCa
€ CBEJCHO J0 MUHUMYM. B Ta3u cratus ce CTpeMuUM Jda MNpPEICcTaBUM Ta3u
cUCTeMa 4pe3 Hail-1o0puTe MPakTUKU Ha COPTYEPHO TECTBAHE, 3a Ja MOXKEM Ja
OTpeNeIuM Jalld TS TMOCTUTa CBOUTE OCHOBHU (DYHKIIMH, B CHOTBETCTBHUE C
obmiara ujaes 3a 1eHoBa epukacHOCT. M3cienoBaTeiCKUsIT moaxo 0e moyi3BaH
3a TECTBAaHE Ha MNPOAYKTa, TbM KAaTO JaBa HAW-TOYHU PE3YJTaTH 3a
(¢yHKUMOHANHOCTTa Ha TecTBaHusA codryep. Ilo Bpeme Ha TectoBere Osixa
YCTAHOBEHM HSIKOJKO ,,0pTa“, KOUTO Osxa AETEKTHUpaHU U oTcTpaHeHu. [lopaau
dakTa, ye TecTBAMTE OsIXa METUITMHCKH JIMIIA, TTOJIyYHXME [IeHHA nHpopMaIus
KaK Jia ce Mo00pu KauecTBOTO Ha MPOIYyKTa, TaKa ye Jla MOXKe J1a ObJie oIle To-
JeCeH 3a TOJ3BaHE MW Ja TPenocTaBs HeoOXoaumaTa CTaOWIHOCT U
BU3YyaJIM3aIlys Ha IAaHHUTE.
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24. Cost oriented software system for animal husbandry smart
automation; Chivarov, S., Chivarov, N., Chikurtev, D., Pleva, M., 2021
International Conference Automatics and Informatics (ICAI), 2021, pp. 256-
261, ISBN 978-166542661-9, doi: 10.1109/1CAI152893.2021.9639708.
https://www.scopus.com/record/display.uri?eid=2-s2.0-
85123870502&origin=resultslist&sort=plf-f

Abstract: This paper describes the research and creation of a proof-of-concept
prototype of a highly scalable software solution for a cost-oriented cyber-
physical system for animal husbandry, based on an open-source operating
system, server, databases, graphical and analytical tools. The paper attempts to
incorporate sophisticated home automation techniques and adjust them to suit a
modern-day farm. By using the positive example of the large user communities
created around opensource Smart Home automation systems, our vision is to
create community-driven farm automation open-source hub, where farmers can
share their software configurations and automation rules, and inspire other
farmers to install and try cost-oriented automation in their farms. The proposed
system does not require advanced programming skills and can be deployed even
in small rural farms, just by using some tech-savvy person on site. On the other
hand, by being able to communicate over most of the automation industry-
standard protocols and creating complex automation rules on the server, the
system can accommodate the automation needs of large intensive animal
farming units. The paper proposes the use of a low-cost single board computer
as a server, opposed to using SCADA systems and industrial Programmable
Logic Controllers /PLC/ in farm automation. The authors also propose the use
(where applicable) of mass-produced, thus cost-effective Smart Home loT
sensors, control devices, and actuators in farm automation.

IlenoBo  opueHTHpPaHa  copTyepHa cuCTeMa 32  HMHTEJMICHTHA
apromatuzanusi Ha ¢epmu; Credan [IIuBapos, Haiinen IlluBapoB, Matyc

IIneBa, lennc Ynukypres

Pesrome: B HacTOAIMAT NOKIaA C€ ONMMCBA M3CIEABAHETO M CH3AABAHETO Ha
IOPOTOTHII, 32 JOKa3BaHE Ha KOHIEMIMs, HA CWJIHO MauabupyeMo copTyepHO
pelieHre 3a  LEHOBO  OpUEeHTHpaHa  KubOep-¢puznyHa  cuctema  3a
’KUBOTHOBBJCTBO, Oa3upaHa Ha OMEpAlMOHHA CUCTEMa C OTBOPEH KOJI, CbPBBD,
0a3u naHHU, rpaUUHM U aHAJTMTUYHU MHCTPYMEHTH. B nokmanbT ce omucsa
anaparypa 3a JOMallHa aBTOMAaTU3alMs M BB3MOKHOTO M H3IIOJII3BAaHE B
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aBTOMaTu3upaHa Qepma. M3noa3Baiku MOJNOXKUTETHUS NPUMEDP HA TOJIEMUTE
NOTPEOUTEIICKM OOIIHOCTH, Ch3aJICHU OKOJIO CHCTEMHUTE 3a aBTOMATU3allls Ha
MHTEJIUTCHTEH JIOM C OTBOPEH KOJI, HallaTa BU3MS € J]a Ch3JaJeM Xb0O C OTBOPEH
KOJ 3a aBTOMaTu3anus Ha QepMu, YIpaBisiBaH OT OOIIHOCTTa, KBACTO
(epmepuTe Morar Jja CriofiesisiT CBOMTE COPTYEpHH KOH(UTYpaIH U [TpaBUIIa 3a
aBTOMAaTH3alMsl U J1a HackpyaT Apyru (epMepu na HMHCTaIMpaT U IpoOBaT
[ICHOBO OpHUEHTHpaHa aBTOMaru3auus B TexHuTe ¢epmu. Ilpennoxkenara
CUCTEMA HE M3MCKBa HalpeJHAIM YMEHHUS 3a MporpamMHpaHe U MOXe na Obie
pasrbpHATa JIOPH B MAaJKH CEJICKH (epMH, TOJN3BAWKH HIKONW TEXHUYECCKH
rpamoTeH 4oBek. OT jpyra cTpaHa, NOCPEICTBOM BB3MOKHOCTTa Ja
KOMYHHUKHpa Ipe3 MOBEYETO CTAaHAAPTHU MPOTOKOJM 3a aBTOMATU3aLMsS U Aa
Ch3[1aBa CJIOKHHM NPABWIJIA 32 aBTOMATHU3AIUsl HAa ChpPBbpa, CUCTEMAaTa MOXE J1a
[OCPEIHE HYXXIUTE OT AaBTOMAaTH3alus W Ha TOJEMH JKUBOTHOBBIHU
KOMIUIEKCH. B IOKIIagpT ce mpenara M3MOJA3BAHETO HAa €BTUH E€IHOILIATKOB
KOMITIOTBp KaTO ChPBBp, 3a pasiuka oT uinoisBaHero Ha SCADA cucremu u
WHIYCTpUAJHU  IporpamMupyeMu  joruyecku  koHTtponepu /PLC/ B
aBTOMaTU3alMATa Ha (pepmMuTe. ABTOPUTE CHIIO TaKa MpPEIIaratr U3MoJ3BaHETO
(KpOETO € MPUIOKUMO) HAa MAacOBO MPOMU3BEXKIAHU HUCKO CTOMHOCTHU 10T
CEH30PH, KOHTPOJHU YCTPOMCTBA U 3aJBMKBALM MEXaHU3MU 332 UHTEIUT€HTEH
JIOM 3a BHEJpsIBaHE MPU aBTOMATU3ALMATA HA (pepMUTE.

25. Concept for Service Robot-Drone for Storage And / Or Delivery of
Ready Made Production; Naiden Chivarov, Denis Chikurtev, Stefan
Chivarov, ADP-2021 ”Sozopol, ISSN: 2682-9584, pp. 80-84

Abstract: The article presents a conceptual development of a mobile robot
drone intended for the processes of transporting goods. The components of a
mobile robot, the type of mobile platform, the sensors used, control algorithms
and software systems are described in detail. The study presents a system for
autonomous navigation of the robot. The principle of operation of the navigation
is described and the results of experiments on the accuracy of positioning and
orientation are presented.

KoHuenuus 3a cepBH3eH Po0OT-IPOH 32 CKJIaIUpPaHe H/WIN J0CTaBKA HA
roroa npoaykuus; Haiinen IlluBapos, /lenric YUukypres, Ctedan LlnBapos
Pe3ome: B cratusita e mpejcTtaBeHa KOHIIENTyallHa pa3paboTKa Ha MOOWICH
pOOOT-IIPOH ¢ MpeaHa3HAaUEHUE B MPOIECUTE Ha MPEeHOC Ha cTokW. OnucaHu ca
NOAPOOHO CHCTABHUTE KOMIIOHEHTH Ha MOOWIHHUS pOOOT, THUIa HA MOOMIHATa
maTdopma, U3IMOI3BAaHUTE CEH30PH, aJITOPUTMHU 3a yIpaBjieHUue U codTyepHara




cuctema. B n3cnenBaHeTo € mpeacTaBeHa CUCTEMA 32 aBTOHOMHA HaBUTAIMs Ha
pobota. OmnrcaH € TpuWHIWNA HAa pad0oTa Ha HABUTAIUATA U Ca TPEICTABCHH
pe3yAaTaTH  OT  TPOBEACHHUTE  EKCIIEPUMEHTH BBPXY TOYHOCTTA  Ha
MO3UIIMOHUPAHE W OPUCHTAITHS.

26. Industrial Design of Service Robot “Robco” for Warehouses; Vasil
Lozanov, Nayden Chivarov, Denis Chikurtev, Stefan Chivarov, Petko Stoev

Abstract: In this paper, problems related to the industrial design of service
warehouse robots are being reviewed. A research on various combinations
connected to the functionality, aestheticization and maintainability of such types
of products have been made from the standing point of the industrial design. The
result, based on the summary of the conducted research, gives a specific solution
that is being shown through the developed prototype- Robco. The stages
involved in the development of the robot has been described. Topics such as
color and silhouette integrity of the industrial product are covered. Emphasis is
placed on solving the problem related to the structure that makes up the design
and its integration into the supporting mobile structure of this type of robot.

Nuaycrpuanen au3ailH Ha cepBu3eH ckiaagoB pobor ,,POBKO*; Bacun
Jlozanos, Haiinen IlluBapoB, Jlenuc YukypreB, Credan Illuapos, Iletko

Croes, l'omgumna mexayHapojgHa HayuHa KoHgepenius Ha BBBY '"I'eopru
benkoscku" 2021, ctp. 250-255, ISSN 2738-716X

Pe3tome: B Hacrosmara craTus ca pasriiejaHd TpoOJeMH CBBP3aHU C
WHIYCTPUATHUAT OHW3aliH HAa CEpPBU3HM CKIIAMoBH poOotu. M3cimeaBanu ca
pasIMYH KOMOWHAIIMM CBBHP3BAaIlH (YHKIIMOHATHOCTTA, C€CTCTH3UPAHETO U
PEMOHTOIIPUTOHOCTTA HA TaKbB BHUJ wu3Aenus. PesynrarsT, Oa3upan Ha
0000IIIEHNEeTO Ha MPOBEICHUTE W3CJE/BaHM, JaBa CIEUU(PUYHO pElIeHHe,
KOETO ce€ TMOKa3Ba upe3 pa3padboTeHust npoToTuil - PoOko. Omnucanu ca eTanure
HAa Ppa3BUTHE HA OCHIINECTBEHUAT TNPOTOTHM. 3acerHaTd ca TEeMH Karo
KOJIOPHUCTHKA M CHITYETHA I[JIOCT Ha WHIYCTPUATHUAT MpoaykT. Habmernaro e
Ha pelraBaHeTo Ha mpobemMa CBbp3aH ¢ KOHCTPYKIUATA U3rpaXkaalia 1u3aiiHa u
HEHHOTO MHTErpUpaHe B HOCEIIaTa MOOMIIHA KOHCTPYKITHS HAa TaKbB BUI POOOT.

27. Hygiene module for mobile robots for cleaning and sanitation of
livestock complexes; Petko Stoev, Naiden Chivarov, Nikolay Stoimenov, Petar




Panev, Stefan Chivarov, RAM 2021, October 25-27, 2021, Velingrad, Bulgaria,
Prof. Marin Drinov Academic Publishing House, ISSN 1314-4634, pp. 61-64
Abstract: In this paper a solution for the sanitation of livestock complexes using
a modular mobile robot is proposed. Developed and modeled in 3D environment
a module for cleaning complexes for animal husbandry is presented. The method
of operation and the method of control of the cleaning module are described.
Future stages of development are outlined.

XurveHusupam MoayJi 32 MOOMJIHU POOOTH 32 MOYUCTBAHE HA KOMILJIEKCH
3a otriaexaane Ha ;kuBoTHH; I1. Croes, H. IlluBapos, H. Croumenos, I1.
[TaneB u C. IlIuBapos,

Pe3roMme: B HacTosmus JOKIIA] CE MPEACTABS PEUICHUE 32 XUTUCHU3UPAHE HA
’KUBOTHOBBJIHH KOMILJIEKCH TIOCPEICTBOM MOJIyJIEH MOOMIJIEH pOOOT.
[IpencraBen e pazpaboteH u Mojaenupat B 3/ cpena, Moy 3a MOYKMCTBaHE Ha
KOMIUIEKCH 3a OTTJIekaHe Ha )KUBOTHHU. OTHCaH € MeTo/1a Ha (QYHKIIMOHUPAHE
¥ HAYUMHBT Ha yIPaBJICHHE HA MOYUCTBAIIMAT MOAYJ. M310xkeHu ca Obaentu
€Tanu Ha pa3BUTHE.

28. Development of the Nitroclubs.Eu Web Portal Through the CMS
Wordpress System; Iva Tosheva, Stefan Chivarov, Stanislav Yovkov, Naiden
Chivarov, RAM 2021, October 25-27, 2021, Velingrad, Bulgaria, Prof. Marin
Drinov Academic Publishing House, ISSN 1314-4634, pp. 65-69

Abstract: The article presents the development of the Web portal NitroClubs.
EU using the CMS system WordPress. The topic, plugins and architecture of the
site are described. The advantages and disadvantages of the WordPress CMS
system are discussed.

Pa3padorBane Ha VYeo6 Iloprama Nitroclubs.Eu IlocpencrBom CMS
Cucremara Wordpress; l1Ba Tomesa, Credan IlluBapos, Cranucnas MoBKkos,
Haiinen IlluBapos

Pe3tome: Cratusita npeacrass pazpadorBaneTo Ha ¥Yeb nmoptana NitroClubs.EU
nocpeactBoM CMS cucremata WordPress. Onicanu ca Temara, “IUIbruHUATE” U
aXTHTEKTypaTa Ha caiiTa. /[MckyTupaHu ca mpeaIuMCcTBaTa U HEJOCTAThIUTE Ha
CMS cucremara WordPress.

29. Preferences for Control and Communication of the Robots —
Assistants Depending on the Individual Needs of the Users; Margarita
Bakracheva, Nayden Chivarov, Vocational Education, Volume 23, Number 2,
2021, ISSN 1314-8567, p.150 — p.166, “Az Buki” National Publishing House




Abstract: In the article are outlined the results of a project aimed to describe the
use of robot assistants in the light of improving the quality of life in the context
of an aging population and increased percentage of people with disabilities in
Europe. This shifts the focus to uniting and integrating the efforts of different
sciences in search for adequate operating measures and stressing on what people
with specific difficulties can but not cannot do and maintainancne of the
autonomy of seniors living alone. The preferences regarding the assistant robot’s
control, appearance, functions, and voice, people with disabilities and seniors
living alone are described. Two groups of users preferences are identified -
universal and specific, which is a valuable guidance for optimal consideration of
the general and subjective characteristics and needs.

IlpeamoynTan HA4YMH  HA  YOPaBJIEGHHE W KOMYHMKAUMOHHH
XapaKTepUCTUKH HAa  podOTHTEe ACHCTEHTH B  3aBHCHMOCT  OT
HHIMBHAYAJTHMTE HY:XKIM Ha mnorpedourTenure; Maprapura bakpauesa,
Haiinen IlluBapos.

Pe3srome: Crartusara mnpencraBs pe3ynTaTUTE OT NPOEKT, HACOYEH KbM
NOJI3BAHETO Ha pOOOTH AaCHCTEHTH B MEpPCHEKTHBAaTa Ha IOBUILIABaHE Ha
KayeCTBOTO Ha >KMBOT B YCIIOBHSTA Ha 3aCTapsIBAHE HA HACEJIEHHETO B EBpomna u
yBeJIMYaBaHE Ha MPOILEHTA JHUIA ChC 3aTpyAHEeHHs. ToBa mocTaBsi HOB (POKYC Ha
oOeNHsIBaHE U MHTETPUpPAHE Ha YCUJIMATA HA Pa3IMYHU HAYKH B THPCEHETO Ha
aJIeKBaTHHU IpeajlaraHi MEPKH Ha ONEpaTHBHO HUBO Mpe3 MPU3MATa Ha KAaKBO
MOrar, a H€ KakBO HE MOraT JMIara CbC CHeUU(UYHU 3aTPYyAHEHHUS U
NOJIbP’KaHE HA aBTOHOMHOCTTA Ha CAMOTHO HUBEEIUTE cTapu xopa. Onucanu
ca NpeINoYMTaHMATa MO OTHOLIEHWE HAa HayMHA Ha YIpaBieHUE Ha poOoTa
aCHCTEHT U BBHUIHUTE MY XapaKTEPUCTUKH M U3MBJIHABAHU (DYHKLIMU Ha JIMIA
ChC 3aTPYAHEHUSI U CAaMOTHO JKHUBEEIIHM Bb3pacTHU. B Tazu Bpb3Ka ca U3BEACHU
nBe rpynu (paktopu — OOIMOTO W PA3IUYHOTO B MOTPEOUTEIICKUTE
OPEANOYUTaHUS], KOETO MOXKE J1a J1aJle LIECHHH HACOKHU 3a ONTHMAJIHO OTYHUTAHE
Ha O0LIMTE U UHAUBUAYAJTHUTE XaPAKTEPUCTUKH U MIOTPEOHOCTH.

30. Application of loT for telemonitoring patients diagnosed with
coronavirus COVID-19; lvanov, A., Hrisafov, K., Chivarov, N.; Journal of
Informatics and Innovative Technologies: Ne 2-3 (2), 2020 ISSN: 2683-0930, pp
3-8.

Abstract: In the state of pandemic spread of the corona virus COVID-19, the
most challenging task is the monitoring of thousands to hundreds of thousands
of patients at once. The demand of automatic system to assist the medical



doctors with monitoring and diagnosis is very high. This paper shows a concept
design for an automated loT monitoring system for telemonitoring patients,
diagnosed with coronavirus COVID-19.

Ipusoxenue Ha IoT 32 TeJIeMOHUTOPHUHI HA MALMEHTH, JUATHOCTULMPAHU
¢ koponaBupyc COVID-19, Amnren Msano, Kouo Xpucados, Haiinen
IlluBapos.

Pe3lome: B ycnoBusiTa Ha MaHAEMHYHO DPA3NpOCTpaHEHHWE HA KOPOHABHpYyca
COVID-19, nail-nmpenu3BUKaTeIHaTa 33j7a4a € HAONIOJACHUETO HAa XHWIAIU 0
CTOTHLIM XWISIIM NAUMEHTH HaBEAHBXK. ThpCEHETO Ha aBTOMaTUYHA CUCTEMA 32
noJiNoMaraHe Ha JeKapuTe Ipu HaOJI0JIeHUE U JTUArHOCTHKA € MHOTO TOJISIMO.
Ta3u craTus oka3Ba KOHLUENTYAJICH In3aiH 3a aBTroMarnsupana [oT cucrema 3a
HaOJI0IeHNE Ha AUeHTH, JUarHocTuupanu ¢ koponasupyc COVID-109.

31. Implementing Industry 4.0 solution with legacy informational
systems; Hrisafov, K., Chivarov, N.; Proceedings Volume 2 Technological
Basis of "Industry 4.0" Society & ,,Industry 4.0", 2020, ISSN:2535-0161, 142-
145

Abstract: This paper discusses a case of implementing Industry 4.0 solutions
with existing legacy informational system in cement-producing factory. One of
the main reasons the company wants to keep its existing ERP solution is because
Is too complex and cannot be ported to a contemporary computer architecture.
The plant also needs to automate and modernize the process of loading their
products, but the company management does not want to invest in modern
computer servers and a new ERP system. That’s why they decided to implement
a hybrid solution — a modern Industry 4.0 loT devices with .NET client
application using the existing legacy DEC Alpha as a server. Here, the required
technologies used for developing that software solution are overviewed and all
parts of the software solution are described. Finally, the benefits and
effectiveness of such a hybrid software solution are shown.

BuenpaBane Ha MHuaycrpuss 4.0 pemeHue KbM ChIIECTBYBAIIM
uHpopmaunonnu cucremu; Kogo Xpucados, Haiinen LllnBapos .

Pe3iome: B Ta3u cratus ce oOChHkma ciayuyail Ha BHEApPSBAHE Ha pPEUICHUE OT
Nunyctpus 4.0 kbM chilecTBYBaIa nHGpopMalmoHHa cuctemMa BbB (pabpuka 3a
MPOU3BOACTBO HA IIMMEHT. EHa OT OCHOBHUTE MPUYMHUA KOMIAHUATA J1a MCKa
Ja 3amnasv cbliecTByBamloro cu ERP pemienue e, ue € TBbpHE CIOKHO U HE
MOXke Ja ObJie MPEHECEHO KbM ChBPEMEHHA KOMIIOThPHA apXUTEKTypa. 3aBOABT
ChIIO TpsiOBa Ja aBTOMAaTH3WMpa W MOJEpPHHU3MpaA Ipolieca Ha 3apek/iaHe Ha




CBOUTE IIPOIYKTH, HO PBKOBOJICTBOTO Ha KOMITAHUATA HE JKeJlae 1a NHBECTUPA B
ChBPEMEHHHU KOMITIOTBPHU ChpBbpU M HOBa ERP cucrema. ETo 3amo e pemeno
1a ce BHeApU XubpuaHo pemienue — moaepuau Munycrpus 4.0 UT ycrporicTBa ¢
NET xnueHTcKko NpuiioKeHUe, U3MOJI3BANKU CchlllecTBYBausAT yHacneaeH DEC
Alpha karo cepBBEp. Tyk ca pasriaenaHu HEOOXOIUMHUTE TEXHOJIOTHH,
M3M0J3BaHU 3a pa3pabOTBAaHETO HAa TOBAa CO(PTYEpPHO pEIIEHUE U Ca ONHMCAHM
BCHYKH YaCTH Ha COPTyepHOTO pemieHue. Hakpas ca mokazaHu npeamMcTBara u
€(eKTUBHOCTTA Ha TaKOBA XUOPUIHO COPTYEPHO pELICHHE.

32. Multifunctional Mobile Robo-Platform; Naiden Chivarov, "Automation
of Discrete Production", ADP 2020, 2020, ISSN: 2682-9584, 90-94

Abstract: The ever-increasing applications of robots in all spheres of life -
industry, medicine, education and even households - make robot development
even more challenging, aiming for more flexibility, intelligence and at the same
time simplicity and interactivity. In modular applications, where easy
configuration is required to build specialized mobile robots, the design and
construction of a multifunctional mobile robot platform is a must.

Muorodpyukuuonaiana Moouiana Pooo-Ilnargopma; Haiinen IlluBapoB
Pe3rome: [locTossHHO HapacTBalIMTE MNPHIOKEHHUS Ha POOOTH BBB BCHUKH
chepu Ha KHUBOTA - MPOMHUILIEHOCTTa, MEAMIIMHATA, 0OPA30BAaHUETO U JOPU
JOMaKHHCTBATa, MpaBsAT pa3paboTka Ha poOOTH Olle MO-TIPEAN3BUKATEIHA, KATO
Ce LIeJIM J1a C€ MOCTUTHE MOBEYE I'bBKABOCT, UHTEIMIEHTHOCT U B CHIIIOTO BpEME
IPOCTOTa U UHTEPAKTUBHOCT. B MOAYIHM MpUIIOXKEHUS, KbJETO € HeoOXxoauma
JecHa KOH(pUTypalus, 3a J1a ¢ U3TPaJsiT CIeHHAIM3UpPaHd MOOWIHH poOOTH,
MIPOEKTUPAHETO M HU3TPAXKJAAHETO HAa MHOTO(YHKIIMOHaTHA MOOMIHA pPo0o-
maTdopMma € 3abJKUTEITHO.

33.  "Remote controlled service robot for increasing the quality of life of
elderly and disabled — ROBCO 19"; Nayden Chivarov; Journal of
Informatics and Innovative Technologies (JIIT), volume 2-3, 2019, pp. 71-76,
ISSN 2682 - 9517.

Abstract: This article presents the service robot ROBCO 19. The purpose of
ROBCO 19 is to support elderly and disabled, acting as a personal home
assistant. The robot will be able effectively to assist people in their homes.
Robot control software has been developed to allow various interfaces and
control methods to be used. The robot software system optimizes and distributes
data from the robot's sensors and actuators. In this way, elderly and disabled
people are safe in handling the robot and can choose their convenient method of



robot control. Finally it is presented methodology for performing real tests of the
Tele-controlled Service Mobile Robot “Robco19” with 15 disabled for testing
the multi-channel robot control software by joystick, voice commands and
mimic gestures for providing effective assistance of the disabled for fulfilment
of different their needs, such as: reminding when to take medicines; serving
food and drinks; turn on/off electronic devices; alerting the physician, relatives
or in Emergency cases.

Tene-Ynpasasem Cepsusen Pooor [lopumasam KayectBoro Ha ’)KuBoTt Ha
Bb3pacTau Xopa u UuBaauan — POBKO 19; Haiinen IlluBapos

Pe3tome: Taszu cratus mpencraBs cepusHus pooor ROBCO 19. Ilenrta nHa
ROBCO 19 e pga nmoamomara BB3pacTHH XOpa M XOpa C YBpPEXKIaHUA, KaTo
JIECTBa KaTO JIMYEH JOMallleH acucTeHT. PoOOThT 1ie Moxke ePeKTHBHO aa
rmomara Ha xopara B JioMoBeTe uM. Pa3paboTeH e codTyep 3a yrpaBieHUE Ha
po0OOTH, KONTO MO3BOJISIBA U3IOJI3BAHETO HA PA3IMUHU UHTEpPEHCH U METOIH 32
yrpasienue. CopryepHaTta cucteMa Ha poOOTa ONTUMU3HUPA U PA3MPOCTPaHsIBa
JAHHU OT CEH30PHUTE W 3aJBWKBAIIUTE MEXaHU3MHU Ha poOoTa. Ilo To3u HauuH
BB3PACTHUTE XOpa M XOpaTa C yBpEKIaHUsA ca B 0€30IacCHOCT HpU paboTta C
po0oTa u mMorar aa uzbepat yaoOHHUs 3a TSX METOJ 3a yIpaBjeHUE Ha poOoTa.
Hakpass e mpejactaBeHa MeETOAMKA 3a HM3BBPIIBAHE HA pPEAJIHM TECTOBE Ha
TeJeynpaBsieMuss MOOWIeH poOoT ,,Robcol9” ¢ 15 yoBeka ¢ yBpexkaaHUs 3a
TECTBAaHE Ha MHOTOKAHAJIHUA cOoQTyep 3a yIpaBiIeHHE Ha poOOTH dYpe3
JLUKOWCTUK, TJIaCOBM KOMaHIM W SKECTHKYJHMpaHE 3a OKa3BaHE Ha e(EeKTUBHA
MOMOIIl Ha WHBAJUANTE 32 U3MBIHEHHWE HA PA3IUYHUTE TEXHHU HYXKIHU, KaTO:
HAllOMHSIHE Kora Jia TMpueMaT JIEKapCTBAa; CEpBUpPAHE Ha XpaHa M HAIUTKU;
BKJIFOUBAHE/M3KIIIOYBAHE HA EJIEKTPOHHM YCTPOWCTBA;, MpEaynpekIaBaHe Ha
JIeKap, pOJHUHU WIH B CIICIIHU CITy4au.

34. Robot Arm Control under ROS/Ubuntu; N. Chivarov; Problems of
Engineering Cybernetics and Robotics, Volume 62, p.16 - p.23, Sofia 2010,
ISSN: 2738-7364.

Abstract: ROS is an open-source meta-operating system. It is a platform for
applications in the field of robotics. The term meta-operating system means that
there is an operating system installed on the hardware already, and ROS
platform is installed over this operating system. For the moment Linux
distribution Ubuntu is the operating system that supports fully ROS. This
distribution has great future related to porting and integration into embedded
world. That gives ROS an excellent perspective for development and use of
robot-related applications in systems, varying greatly in scale and complexity.



This article describes such an application of this meta-operating system/platform
— control of a robotic arm from a terminal running application under
ROS/Ubuntu.

YnpasiieHde Ha podoTusupana prka mox ROS/Ubuntu; H. IlluBapos,;
[Ipo6nemu Ha MHKEHEpHaTa KMOEpHETUKA U poOOTHKA, TOM 62, ¢.16 - ¢.23,
Codus 2010, ISSN: 2738-7364.

Pesrome: ROS e wMera-onmepanmoHHa cuctemMa ¢ OTBopeH koxa. Tosa e
wiatrpopMa 3a NPUIOKEHUST B oOiactra Ha poOoTukara. TepMUHBT MeTa-
orepalMOHHA CUCTEMa O3HayaBa, Y€ BeUe MMa HWHCTaJIMpaHa OIepariMoHHA
cuctema Ha xapayepa u ROS mnargopmara e wuHcTanupaHa BbpXY TasH
olepalyoHHa cucTeMa. 3a MoMeHTa auctpuOynusta Ha Linux Ubuntu e
olepaloHHaTa cucTema, koato nogabpxka uslsio ROS. Tasu nuctpulynus
uMa ToIsIMO OBJEIIE, CBbP3aHO C MPEHACSHE U WHTErpPUPAHE BHB BIPAJCHMUS
cBaT. ToBa maBa Ha ROS oT/iMyHa nepcrnexkTrBa 3a pa3pad0TBaHE U U3MOJI3BAHE
Ha CBBP3aHU C POOOTH MPUIIOKEHHS B CUCTEMH, BapHpallyd 3HAYUTEIHO IO
Maiad 1 ciokHOCT. Ta3u craTus onucBa NPUIIOKEHHE HAa METa-olepalioOHHaTa
cucteMa/mnatdopMa 3a yOpaBleHHE Ha pOOOTU3MpAaHA pPbKA OT TEPMUHAI,
U3IBJIHSABANI priioxkerue noa ROS/Ubuntu,




