7. Pe3iloMeTa HA HAYYHHUTE MYyOJIUKAIMHA - HA OBJTapCKU U AHTJIUICKH
Ha a-p Haiinen llIuBapos:

1 Usability study of tele-controlled service robot for increasing the quality of life of
elderly and disabled — “ROBCO 17”, Nayden Chivarov, Denis Chikurtev, Ivaylo
Rangelov, Emanuil Markov, Alexander Gigov, Nedko Shivarov, Kaloyan Yovchev,
Lyubomira Miteva, RAAD 2018, 2019 Mechanisms and Machine Science 67,Springer,
Mechanisms and Machine Science Volume 67, 2019, Pages 121-1311SSN: 22110984

1.1  Abstract: The purpose of our study is to research the usability of a telecontrolled
service robot by performing real tests of the robot with the elderly. Robot control is
based on a multichannel system for data distribution from external devices, such as —
joystick, virtual joystick, microphone, Kinect, and Leap Motion to provide effective
assistance of the elderly for their different needs. In the paper, there are described the
functionalities of the robot ROBCO 17 and the principles of the performing of the
experiments. Finally, we present the results of the impressions of the elderly and their
recommendations for future upgrades of the service robot.

1.2 Peswome: llenta Ha HamETO NMPOYYBAHE € Jla M3CIEABA M3IOJI3BAEMOCTTa HA
TeJe-yInpaBisieMusl CEpBU3EH POOOT, Upe3 U3BBPIIBAHE HA PEAIHU TECTOBE Ha poOOTa C
BB3pAaCTHUTE Xopa. YIPaBICHHETO Ha POOOTHUTE CE OCHOBaBa HAa MHOI'OKaHaJIHa
CcUCTEMa 32 PA3NpPOCTPAHECHHE HA JJAHHW OT BBHIIHHU YCTPOWCTBA, KATO - JXKOWCTHK,
BUpTyalleH Jpkoiictuk, mukpodoH, Kinect m Leap Motion 3a ocurypsBaHe Ha
eeKTHBHA ITOMOIII Ha BB3PACTHUTE XOpa 3a TEXHUTE Pa3INuHU HYXIu. B cratusita ca
onucanu pyHKunoHaaHOCTUTE HAa po6oT ROBCO 17 1 npuHIMIIUTE HA TPOBEKIAHE HA
ekciepumentute. Hakpas mnpeacraBsiMe pe3ylTaTUTe OT BIEUYATIIEHUSATa Ha
BB3PAaCTHUTE XOpa U TEXHUTE MPENOPHKU 3a OBACIIH T000pEHNUs Ha CEPBU3HUS POOOT.

2. Exploring human-robot interfaces for service mobile robots, Chivarov, N.,
Chikurtev, D., Pleva, M., Ondas, S., DISA 2018 - IEEE World Symposium on Digital
Intelligence for Systems and Machines, Proceedings, ISBN: 978-153865102-5

2.1 Abstract: This article describes developed human-robot interfaces, designed to
provide user-friendly interaction between the elderly or disabled and the robot ROBCO
17. Presented are four possible methods for controlling the robot: joystick control,
gesture recognition control, speech command control, and telecontrol via Web user
interface. Julius Open source speech recognizer-based system as an alternative solution
for a local speech synthesis and recognition system is proposed. Experiments with
Elderly were conducted with developed interfaces and results were presented.

2.2 Pesiome: Ta3um cratus omucBa pa3paboTeHu uHTepdeiicu YoBEK-poOOT,
MpelHa3HauYeH! Jla OCHUTYpAT YyIOOHO 3a MOTpeOuTeNs] B3aUMOJEUCTBUE MEXITY
BB3pPAcTHU XOpa WIN Xopa ¢ yBpexnaanus u podora ROBCO 17. IlpencraBenu ca
YeTUPU BB3MOXKHM METOJAA 3a YIpaBJeHHWE Ha poOOoTa: yHpaBieHUE C JIKOWUCTHK,
yIpaBlieHHE C JKECTOBE, TIJIaCOBO YIpaBJIIEHWE M TelleylpaBjieHue, upe3 yed
notpebutencku untTepdeiic. [Ipemioxkena e cucremara 3a pa3ro3HaBaHE Ha TOBOP C
oTBOpeH koj — HOnmuyc, kaTo alTepHATUBHO pEIICHHE 3a JIOKAJIEH PEeYeBH CHUHTE3 U



pasno3HaBane. [IpoBeseHM ca €KCIEPUMEHTH C BB3PAacTHH XOpa C pa3pabOTCHUTE
uHTepQEiicH U ca IpeCTaBEeHH Pe3yITaTUTE.

3. Cost Oriented Tele-Controlled Service Robot for Increasing the Quality of Life
of Elderly and Disabled - ROBCO 18, Chivarov, N., Chikurtev, D., Markov, E.,
Chivarov, S., Kopacek, P., Volume 51, Issue 30, 2018, Pages 192-197, ISSN: 24058963

3.1  Abstract: This article presents the service robot ROBCO 18 and how it is
designed to be cost-oriented. The purpose of ROBCO 18 is to support elderly and
disabled, acting as a personal home assistant. The robot will be able effectively to assist
people in their homes. The robot is designed to be cost-oriented, using low-cost devices
and components. 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, we conducted experiments with elderly people to test how the robot is
performing different tasks. As a conclusion usability review of the Cost Oriented Tele-
Controlled Service Robot for Increasing the Quality of Life of Elderly and Disabled —
ROBCO 18 is presented.

3.2 Peszome: Ta3u cratusi mpenctaBs LEHOBO OPUEHTHUPAHHUS CEPBH3EH pPOOOT
ROBCO 18. Ilenra na ROBCO 18 e ga nmoanomara Bb3pacTHUTE XOpa M Xopara C
YBpEXIaHUs, KaTo JEHCTBa KaTo JIMYEH JOMAlleH achCTeHT. PoOOTHT mie Moxke
edeKTUBHO J1a TIoMara Ha Xopara B JoMoBeTe WM. PoOoTwT € mpoektupan na Obie
Pa3xoI00PUEHTHUPAH, M3MOI3BaKM E€BTUHH YacTH U KOMIOHEHTH. PaspaboteHn e
codTyep 3a ynpaBieHHe Ha poOOTH, KOWTO IMO3BOJISIBA M3IOJI3BAHETO HA Pa3IMYHH
untepdeiicu u meronu 3a koHTpoi. CodryepHara cucreMa Ha poOOTa ONTUMHU3HPA U
pasnpezens JaHHA OT CeH30pUTE M M3IBbIHUTEIHUTE MEXaHU3MHU Ha pobota. 1o To3u
Ha4YMH BB3PACTHUTE XOpa M XopaTa C YBpPEeKIaHUS ca B 0€30IacHOCT Mpu padoTa c
poboTa 1 MoraT J1a u30oupar Hail - ynoOHUS 3a TSIX METOJ 3a ylpaBlieHue Ha poboTa. 1
Hakpas, NIPOBEJIICHN Ca EKCIIEPUMEHTH C BB3PAaCTHHM XOpa, 3a Ja C€ NPOBEPH, KaK
poOOTHT M3MBJIHABA pa3iMuHU 3a1a4ud. KaTo 3akiatodeHue € MpeAcTaBeH Mperiie]] Ha
M3II0JI3BAEMOCTTa HA Pa3XOJOOPUEHTHPAHMs Telle-yIpaBisieM CepBHU3€H poOOT 3a
MOBHIIIABaHE Ka4eCTBOTO HA )KUBOT Ha Bh3pacTHUTE U nHBauuTe - ROBCO 18.

4. Precise positioning of a robotic arm manipulator using stereo computer vision
and iterative learning control, Yovchev, K., Chikurtev, D., Chivarov, N., Shivarov,
N. 2018, Advances in Service and Industrial Robotics. RAAD 2017. Mechanisms and
Machine Science, vol 49, Pages 289-296, Springer, ISSN: 22110984

4.1  Abstract: Modern service robots are a combination of a mobile platform and a
robotic manipulator. One of the main and most difficult tasks in front of these robots is
the object transportation between two points. They should be able to detect any desired
object. Then move the platform as close as possible to the desired object. Afterwards
the manipulator arm should position the gripper near it. The last step is to grasp and
transport the object. This paper presents a novel approach for solving the manipulator
arm positioning problem. The presented method combines computer vision and lterative
Learning Control techniques in order to compensate any imprecisions of the robot
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kinematics and dynamics. This results in an efficient solution, which succeeds in precise
positioning near the desired object even when there is a very little knowledge of those
mathematics models. It is a robust method, which auto adapts to mechanical wear during
normal operations, not severe damages or imprecise factory assembly. The method is
then validated on a physical robotic manipulator.

4.2  Pestome: MopaepHUTEe CEpBU3HHM pOOOTH ca KOMOWHAIMS OT MOOMIIHA
wiaropma U poOOTU3MpPaH MaHUMynaTtop. EnHa oT ocHOBHMTE W HAal-TPYIHU 3a7a4u
npeJ Te3u poOOTH € TPAHCIIOPTHPAHETO Ha 0OeKTa MEeKAy JABe Touku. Te TpsOBa aa
Morar Jia OTKpHBarT Bceku o0ekT. Cien KoeTo miaTgopmara ce MpeMecTBa Bb3MOKHO
Hal-01u30 110 skenaHus ooekT. Cien ToBa MaHMITyJIaTOpa TpsOBa Jja IOCTaBU XBalllaya
O6mu3zo nmo Hero. IlocienHara cThIIKa € XBallaHE W TPAHCIOPTHPAH Ha OOEKTa.
Hacrosimara cratus mpeactaBs HOB TMOJIXOJA 3a peliaBaHe Ha mpodiema c
MO3UIIMOHUPAHETO Ha MaHuITyaaropa. IlpeacraBeHUsST MeTo ChyeTaBa KOMITIOTHPHO
3peHHE W TEXHHKH 332 UTCPATHBHO YIpPaBJICHHE Ha OOYyYEHHETO, 3a Ja KOMIICHCHPA
HETOYHOCTTa Ha KMHEMaTHKaTa W JAUHAMHKaTa Ha pobora. ToBa Boau 10 epeKTUBHO
peleHne, KOeTo yCIsiBa B TOYHOTO MO3UIIMOHUpPAHE O30 A0 JKeTaHus 00EKT, TOpH
KOTaTo MMa MHOTO MAJIKO [TO3HAHUS 32 TE31 MaTeMaTHUECKU MoJiesid. ToBa € HaJIeKICH
METO/, KOMTO ce aJlanTupa aBTOMaTHYHO KbM MEXaHWYHOTO M3HOCBAHE ITPH HOPMAITHH
Olepanuy, a He TPU CEPUO3HH MOBPEIN WIM HETOYHO (habpmuHOo criobsBane. Cren
TOBa METOJBT CE BaJMIUPA HA PEaicH POOOT.

5. Cost-Oriented Mobile Robot Assistant for Disabled Care, Chivarov, N.,
Chikurtev, D., Yovchev, K., Shivarov, S, IFAC-PapersOnLine, Volume 48, Issue 24,
2015, Pages 128-133, ISSN: 24058963

5.1  Abstract: This abstract describes briefly how mobile robot assistant system for
disabled persons can be cost-effective. This is done by using a widely available on the
market robot parts and a web-based user interface. So, this system can easily be
controlled even over the Internet. To be a user-friendly the robot firmware and software
implements various control algorithms — like PID based motor control and collision
avoidance. This results in achieving a very smooth and precise movement and a control,
tolerant to operator’s mistakes. Different methods for sending movement commands to
the mobile robot system are proposed and evaluated. The robot will be able to remind
disabled persons to take medications, it will serve pre-prepared food and drinks, will
turn on/off electronic devices, will alert when his/her health is getting worse and will
connect to his physician, relatives or with the emergency service

5.2 Pesiome: ToBa pe3roMe ONIMCBA HAKPATKO KaK MOOMITHHSI pOO0O-aCUCTEHT 3a Xopa
C yBpeXIaHUs, MOXe Ja Obae peHTadbuieH. ToBa craBa upe3 M3IOJI3BaHE HA IIHUPOKO
JOCTBITHYU Ha M1a3apa 4acTH 3a poOoTH 1 yeb 6a3upaH norpedutencku uurepgeiic. Taka
9e Ta3W CUCTEMa MOJKe JIECHO J]a C€ KOHTPOJUPA IOPH 110 UHTEPHET. 3a 1a Obe yao0eH
3a motpeourtens, GbpMyepbT U COPTyepbT Ha poOOTa U3MBIHABAT Pa3TUYHU
aTOpUTMHU 3a ympaBieHue - kato PID-0azupaHo ympaBiieHHe Ha JBUTATeNs U
n30siTBaHe Ha cOMBCHK. TOBa BOJM IO MOCTHUTAHETO HA MHOTO TJAJKO M MPEIHU3HO
JBM)KEHUE U KOHTPOJI Ha TOJIEPAHTHOCTTA KbM I'PELIKUTE Ha onepaTtopa. [Ipemiarar ce
U Ce OIEHSBAT Pa3IMYHU METOJM 3a M3MpallaHe Ha KOMaHIU 3a JBWKEHHE KBbM
cucteMara Ha MOOWIHHS POOOT. PoOOTHT mie MOXe Ja HANMOMHS Ha JHIATa C
YBpEXJaHUs Ja MpUeMar JIEKapCTBa, 1€ CepBUpA MPEABAPUTEIHO MPUTOTBEHU XPaHH
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W HaIlUTKH, 1€ BKIIOYBA / M3KIIOYBA €JIEKTPOHHU YCTPOMCTBA, IIE Mpeaylnpexaana,
KOTaTo 3/IpaBeTO MM Ce BJIOIIaBa U IIe Ce CBBbPIKE C TEXHHUSI JIeKap, POJHUHU WK ¢ Obp3a
IIOMOLII.

6. Intelligent modular service mobile robot ROBCO 12 for elderly and disabled
persons care, Chivarov, N., Shivarov, S., Yovchev, K., Chikurtev, D., Shivarov, N.,
2015, IEEE RAAD 2014 - Conference Proceedings, Article number 7002238, ISBN
978-147996798-8

6.1  Abstract: ROBCO 12 is an Intelligent Modular Service Mobile Robot
controllable via Internet for Elderly and/or Disabled Persons Care. This robot will “live”
in the home of the elderly and/or disabled person and help him/her 24 hours a day. It
will be able to remind him/her to take medications, it will serve food and drinks, will
turn on/off electronic devices, will alert when his/her health is getting worse and will
connect to his physician, relatives or with the emergency services telephone 112,

6.2  Pesiome: ROBCO 12 e MHTEIUTCHTEH MOJIYJEH CEPBU3CH MOOWIIEH poOOT
VIPaBIISBaH MPE3 MHTEPHET 3a TPIIKU 332 BB3PACTHU XOpa M / WK XOpa ¢ YBPSKIaHUSI.
To3u poboT 11e “xuBee” B JoMa Ha Bb3PACTHUTE M / WIIM MHBAJIU/IM | 1€ KM IToMara 24
yaca B JIeHOHouueTo. Toif e Mo)ke Ja HallOMHsS Ha XopaTa Jia B3emaT JICKapCTBa, Jia
cepBHpa XpaHAa W HANWTKH, Ja BKIIOYBA / W3KIIIOYBA CIICKTPOHHH YCTPOWMCTBA, Ja
MpenynpexaaBa, KOraro 37paBeTo MM Ce€ BJOIIaBa U IIe C€ CBBPXKE C JeKaps,
POJHHHHUTE WM ChC criemHus Tenedon 112.

7. The development of a semi-autonomous framework for personal assistant robots
- SRS project, R. Qiu (Cardiff University, Cardiff, Wales, UK & University of
Bedfordshire, Luton, UK), Z. Ji (Cardiff University, Cardiff, Wales, UK), N. Chivarov
(Bulgarian Academy of Sciences, Sofia, Bulgaria), G. Arbeiter (Fraunhofer IPA,
Stuttgart, Germany), F. Weisshardt (Fraunhofer IPA, Stuttgart, Germany), M. Rooker
(PROFACTOR GmbH, Steyr, Austria), R. Lopez (Robotnik Automation S.L.L.,
Valencia, Spain), G. Kronreif (Integrated Microsystems Austria GmbH, Wiener
Neustadt, Austria), M. Spanel (Brno University of Technology, Brno, Czech Republic)
and D. Li (University of Bedfordshire, Luton, UK), 2013, International Journal of
Intelligent Mechatronics and Robotics, Volume 3, Issue 4, 1 October 2013, Pages 30-
47, ISSN: 21561664

7.1  Abstract: SRS is a European research project for building robust personal
assistant robots using ROS (Robotic Operating System) and Care-O-bot (COB) 3 as the
demonstration platform. A semi-autonomous framework has been developed in the
project. It consists of an autonomous control structure and user interfaces that support
the semi-autonomous operation. The control structure is divided into two parts. First, it
has an automatic task planner, which initialises actions on the symbolic level. The
planner produces proactive robotic behaviours based on updated semantic knowledge.
Second, it has an action executive for coordination actions at the level of sensing and
actuation. The executive produces reactive behaviours in well-defined domains. The
two parts are integrated by fuzzy logic based symbolic grounding. As a whole, they
represent the framework for autonomous control. Based on the framework, SRS user



interfaces are integrated on top of COB’s existing capabilities to enable robust fetch and
carry in unstructured environments.

1.2 Pestome: SRS e eBporneiicku HM3CiIen0BaTEICKH MPOEKT 3a H3TPaKJIaHE Ha
HAJICXKHA TEPCOHAIHM MOMOIINHU poOoTH, u3noisBam ROS (Robotic Operating
System) u Care-O-bot (COB) 3 karo nmemoHcTparmonHa tuargopma. B mpoekra e
pa3paboTeHa MOJlyaBTOHOMHa pamka. Toil ce chCTOM OT aBTOHOMHA YyIpaBiisiBalia
CTPYKTypa W TOTPEOUTENCKHM HUHTEepdeicru, KOUTO MOAMBbPKAT I0JyaBTOHOMHATa
pabora. KonTtponnara cTpykrypa € paszieineHa Ha jBe udactu. [IppBo, poboTa mma
aBTOMATHUYCH IJIAHOBUK Ha 3aJ]auM, KOWTO MHHUIIMAIU3UPA JIEHCTBUS HA CUMBOJIUYHO
HUBO. [l1aHOBHKa MPOM3BEXK/IAa MPOAKTUBHU pOOOTU3UPAHU TIOBEJCHUSA, Oa3upaHu Ha
aKTyallu3UpaHd CEMaHTHYHU 3HaHus. BTopo, poboTa MMa H3NBJIHUTENEH OpraH 3a
KOOp/AMHAIIMOHHM JCUCTBHSI Ha HHUBOTO Ha pa3lo3HAaBaHE M 3aJeiicTBaHE.
VYnpaBieHHeTo MPOU3BEXIa PEaKTUBHO IMOBelIeHHE B no0pe AeuHupanu o0iacTu.
JlBeTe yacTu ca WHTETpUpaHH, HM3MOJI3BAlKM CHMBOJHO TpylupaHe Oa3upaHo Ha
,PB3u‘‘(pazmurta) joruka. Kato 1s10 TOBa mpeicTaBisiBa pamMKara 3a aBTOHOMEH
KoHTpoi. basupaiiku ce Ha pamkaTta, norpedurenckure uHrepgeiicu Ha SRS ca
WHTETPUPAHU KbM ChIIECTBYBAIIUTE Bb3MokHOCTH Ha COB, 32 1a mMo3BOMIAT CTAaOUITHO
W3TETJISTHE U TIPEHACSHE B HECTPYKTYPHUPAHH CPEIIH.

8. Intelligent modular service mobile robot controllable via Internet, Nayden
Chivarov, Yasen Paunski, Vania lvanova, Vladimir Vladimirov, Georgi Angelov,
Daniel Radev and Nedko Shivarov, 2012, IFAC Proceedings Volumes (IFAC-
PapersOnline), Volume 45, Issue 10, 2012, Pages 149-153, ISSN: 14746670

8.1  Abstract: The article focuses on the research, development and prototyping of
the “Intelligent Modular Service Mobile Robot Controllable via Internet” using open-
source meta-operating system/platform ROS. The robot can be controlled either locally
via an immediate console or remotely (via Internet) using a remote terminal. The
immediate control is implemented by means of a computer terminal. The remote
connection can be made over any TCP/IP enabled network such as the Internet. Software
architecture of the remotely controlled robot consists of two major parts — ROS part and
remote interface. The Remote control consists of two parts — Server and Client. The
Client accepts user input and transmits the corresponding commands remotely to the
Server via TCP/IP connection over a network (i.e. the Internet). The Server listens for
Client connections and accepts commands from the connected Client. Such kind of
mobile service robots can be used for servicing of elderly and/or disabled people, in a
semiautonomous of fully autonomous mode of control from a distance via Internet As
they are a great number of such applications it increases the social stability of the
society.

8.2  Pesiome: Crarusita ce (okycupa BBPXY H3CIEABAHHUATA, pa3padoTKara |
MPOTOTUIIUPAHETO Ha ,,JIHTENIUTeHTHUS MOMAYJEH CEPBU3EH MOOWIEH poOoT,
yIIpaBJisieM Ype3 UHTEPHET , KaTo U3I0J3Ba METa-0NepalMoHHa CUCTEMA C OTBOPEH KO/
/mmarpopma ROS. PoGoThT MOXe 1a ce ympapiisiBa JIOKAJIHO Ype3 HEMOCPEACTBEHA
KOH30J1a WM AUCTAaHIIMOHHO (Ype3 MHTEPHET), KaTO Ce U3I0JI3Ba OTAaJIeUeH TEPMUHAIL.
HenocpeacTBeHUsAT KOHTPOJ Ce OCHIIECTBSIBA C IIOMOIITa HA KOMIIOTHPEH TEPMHUHAI.
OtnanedeHata Bpb3ka MOxke Ja Obae ochiiecTBeHa mpe3 Beska TCP/IP mpexa,
Hanpumep uHTepHeT. CoTyepHara apXWTEKTypa Ha AMCTAHIIMOHHO YIPABISBAHUS
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pobOT ce chcToM OT ABe OCHOBHM uHacTh - ROS wvact m oTmamedeH uHTEpQeEic.
JIMCTaHLIMOHHOTO YIIPaBJICHHUE CE€ ChCTOM OT JIBE YACTH - ChbPBBP U KIMEHT. KIHMeHThT
npreMa MOTPEOUTEIICKH 3asBKH M IMPEIaBa ChOTBETHUTE KOMAHIM JUCTAHIIMOHHO HA
CopBbpa upe3 TCP/IP Bpw3ka mpe3 Mmpexa (T.e. uHTepHET). CHPBBPBT OUYaKBa
KJIMEHTCKU 3asBKM U MpUeMa KOMaHIU OT CBbp3aHus KIUEeHT. TakbB BUI MOOWIHU
CEpBHU3HU POOOTH MOTaT Jja Ce M3MO3BAT 32 00CTyKBaHEe Ha BH3PACTHU U / MIIM XOpa ¢
YBpEXXJaHUs, B MOJIyaBTOHOMEH WJIM HAITJIHO aBTOHOMEH PEKUM Ha YyIpaBJieHHE OT
pascrosiHie upe3 uHTepHeT. HapactBamusi Opoll Ha MOJOOHM NPUIOKEHUS, IIE
MOBHIIIABA COIMATHATA CTAOMITHOCT Ha OOIIECTBOTO.

9. Towards robust personal assistant robots: Experience gained in the SRS project,
R. Qiu; Z. Ji ; A. Noyvirt ; A. Soroka ; R. Setchi ; D.T. Pham ; S. Xu ; N. Shivarov ;
L. Pigini ; G. Arbeiter, F. Weisshardt, B. Graf, M. Mast, L. Blasi, D. Facal, M. Rooker,
R. Lopez, IROS 2012 - Conference Proceedings : IEEE/RSJ International Conference
on Intelligent Robots and Systems, IEEE Press Piscataway NJ USA 2012, pp. 1651-
1657, Article number 6385727, ISSN: 21530858

9.1  Abstract: SRS is an European research project for building a robust personal
assistant robot using ROS (Robotic Operating System) and the Care-O-bot (COB) 3
platform. In this paper, some experiences gained whilst building the SRS system are
presented. One of the main contributions of the paper is the SRS autonomous control
framework. Inspired by the human brain structure, the framework is divided into two
parts. First, it has a brain like automatic task planner which initialises movements on
the symbolic level. The ‘brain’ produces proactive robotic behaviours based on updated
semantic knowledge. Second, it has a cerebellum like action executive for coordination
actions at the level of sensing and actuation. The ‘little brain’ produces reactive
behaviours in well-defined domains. The two parts are integrated by fuzzy logic based
symbol grounding. All together, they complete the framework of autonomous control.
Based on the framework, several new components and user interfaces are integrated on
top of the COB existing capabilities to achieve robust fetch and carry in unstructured
environments. The implementation strategy and results are discussed at the end of the

paper.

9.2  Pesiome: SRS e eBpomeHCKH W3CIEIOBATEICKA IMPOEKT 3a W3rpakIaHe Ha
cTaOuseH nepcoHajeH noMoleH pooot, uznonssau] ROS (Robotic Operating System)
u iargopmara Care-O-bot (COB) 3. B Ta3u cratus ca npeacTaBeHH IpUA0OUTH OTIUTH
NpH U3rpaxaaHeTo Ha cucremara SRS. EnuH OT OCHOBHHTE MPUHOCH HA CTATHATA €
aBTOHOMHATa KOHTpoJiHA pamka Ha SRS. BrbxHOBEHaA OT CTpyKTypaTa Ha YOBEIIKHS
MO3bK, paMKaTa € pa3zieiieHa Ha JiBe yacTh. [IbpBo, poboTa MMa aBTOMaTHYEH IIaHOBUK
Ha 3a/a4d, KOWTO WHHIMAIM3Wpa [BW)KCHUSATA HA CHMBOJIUYHO HHUBO, KOWTO
MPOU3BEXK/Ia MPOAKTUBHU POOOTH3MPAHH TIOBEICHHS, OCHOBAHM Ha aKTyaJIH3HpaHH
CEeMaHTHYHU 3HaHUA. BTOpo, poOoTa MMa M3MBIHUTENIEH OpraH 3a KOOpAMHUPAHE Ha
JIEWCTBUETO HAa HUBOTO Ha ycCellaHe W 3ajeicTBaHe. ,,VI3MbIHUTETHUS MEXaHU3bM
MPOM3BEXK/Ia PEAKTHBHO TOBEJAeHUE B M00pe neduHupanu obmactu. J[Bete wactu ca
MHTETPUPAHU, M3MOJI3BAMKM CHUMBOJHO IpynupaHe, OazupaHo Ha ,,Db3u‘‘(pa3mura)
noruka. B paMkara Ha aBTOHOMHHUSI KOHTPOJI, HSKOJIKO HOBH KOMITOHEHTa U
noTpeOuTeNncKn HHTepdelcu ca HMHTErpUpaHd Ha BbpPXa Ha ChIIECTBYBAILUTE
Bb3MOkHOCTH Ha COB 3a mocturase Ha cTaOWIHO M3BIMYaHE W MPEHACSHE B



HECTpyKTypupanu cpenu. CTpaTerusra 3a U3MbJIHEHUE U PE3YNITaTUTE ca OOCHIICHU B
Kpasi Ha JI0KJaa.

10. Designing Mobile Assistive Technologies in The Model Driven Development
Framework, Monica Dragoicea, Mihail Dumitru Sacala, Alina Cojocaru, Naiden
Shivarov And Claudiu Balan

MEQAPS '09 — Volume I, Transilvania University of Brasov, Romania, September 24-
26, 2009, p.100-p.105, ISSN: 1790-2769, ISBN: 978-960-474-121-2 Proceedings of the
1st International Conference on Manufacturing Engineering, Quality and Production
Systems, MEQAPS '09, ISBN: 978-960474121-2;978-960474121-2

10.1 Abstract: This paper proposes a framework for improving design of MAT
Mobile Assistive Technology vehicles by applying the model driven generative domain
engineering method to develop self-organizing architectural solutions for mobile
vehicles. Developments were carried out by using the Rhapsody™ tool, a MDD Model
Driven Development environment for embedded real-time systems based on the UML
2.0 standard. The MAT Mobile Assistive Technology device is treated here as a special
type of mobile robot that eventually would become autonomous after the further
integration of specific algorithms for obstacle avoidance, navigation and orientation and
the design of accessible environments. The modelling framework is developed within
the social model of disability. The aim of this unified modelling framework proposal is
to allow the analysis and synthesis of assistive technology systems, as well as
appropriate matching to potential end-users. Requirements definition and analysis is
strongly taken into consideration. Agreed requirements are the basis of acceptance
testing.

10.2  Peswome: Hacrosmara cratus mpeajiara paMmka 3a mojo0OpsiBaHe Ha JM3aifHa Ha
MoOunmHuTe moMomHu cpenctBa - MAT (Mobile Assistive Technology), dpes
IpujaraHe Ha MOJEpeH MHXEHEPHO-TeHepupall MeToJ 3a pa3paboTBaHe Ha
apXUTEKTYpHU pELIEHUS 3a MOOWIHM IOMOIIHU cpenctBa. Paspaborkure Osxa
U3BBPILIEHH ¢ oMoIlTa Ha nHCTpyMeHTa Rhapsody ™, cpena 3a MDD 3a ynpasnenue
Ha BIpaJieHM CHUCTEMHM B peaJHO BpeMe Ha Oa3ata Ha crta"gapra UML 2.0.
VYerpoiictoto MAT (Mobile Assistive Technology) ce pasriexaa xaTo crienuaieH
BUJ MOOMIIEH POOOT, KOMTO BIOCIIEICTBHE 111€ CTAaHE aBTOHOMEH CJIE[] T0-HATAThHIIHOTO
WHTErpUpaHE Ha CHELM(PUYHU aITOPUTMU 32 U30STBaHE HA MPEMSITCTBUS, HABUTALMS U
OpUEHTalMsl M TNPOEKTUPAHE Ha JOCTBIIHU cpeau. Pamkara 3a MozenupaHe e
pa3paboTeHa Ha 06a3aTa Ha COLMAIHMS MOJEN Ha yBpexaaHusra. llenta Ha ToBa
YHU(PUIUPAHO PAMKOBO MPEJIOKEHUE 3a MOJIEIMpaHe € J1a ce JaJie Bb3MOXKHOCT 3a
aHaJIU3 M CHUHTE3 Ha CHUCTEMH 3a IOMOIIHU TEXHOJOTHMH, KAaKTO M MOAXOJALIO0
CHBIIAJIEHUE HA MOTEHIMAIHUTE KpailHu noTpedutenu. JlehuHupaHeTo u aHaTU3bT HA
M3MCKBAaHUSTA € B3€TO CHWJIHO NoJ BHUMaHHe. ChbIylacyBaHUTE H3HCKBAaHUS ca B
OCHOBaTa Ha TECTBAHETO 3a IPUEMaHe.

11. Remote Control User Interfaces for Service Mobile Robots for Elderly Care,
Chivarov, N., Shivarov, N., 2016, IFAC-PapersOnLine, Volume 49, Issue 29, 2016,
Pages 73-76, Elsevier, TECIS 2016, ISSN: 24058963



11.1 Abstract: The following article discusses iPad and windows based user
interfaces used to manage mobile robot for elderly care. Describe are specific areas like
robot control, objects manipulation, task execution and real time robot status handling.
Robot control discusses map handling, map navigation and manual robot handling and
driving. Demonstrated are concepts like custom controls and virtual joysticks to
manipulate robot. Object manipulation describes possible object related tasks and the
way to execute them as well as getting feedback after task successful execution or
failure. Task execution describes tasks, actions and action sequences. Also, some safety
and usability issues are evaluated.

11.2  Peswme: B crartusra ce pasraexaat iPad u Windows 6a3upanu notpeOuTencku
uHTepdeiicyu, U3MOI3BaHU 3a yIpaBJIeHUEe Ha MOOUIIEH poOOT 3a TPUXKH 332 BH3PACTHU
xopa. Onucanu ca cienupuvHr 00JIACTH KaTOo yIpaBlieHHe Ha poOOTH, MAHUITyIHpaHEe
Ha 00eKTH, U3ITBJIHEHHE Ha 337a4 U 00paboTKa Ha cTaryca Ha poOoTa B peajiHO BpeMe.
VYnpasieHuero Ha poOOTa U3MOI3BAa HABUTALIMOHHATA KapTa U PbYHOTO YIIpaBJICHHUE.
JleMOHCTpUpaHU ca KOHIEMIMU KAaTO TOTPEOUTEIICKM KOHTPOJIU M BHUPTYATHH
JDKOHCTHUITM 33 MaHHITYJIUpaHe Ha poOOoT. MaHUWITyJupaHeTo Ha OOCKTH OIHCBa
BB3MOXHH 3aJ]a4M, CBbP3aHU C O0CKTa, U HAYMHA 32 TAXHOTO U3IIBJIHEHHE, KAKTO U
IoJlyyaBaHe Ha oOpaTHa Bpb3Ka ClIe]l YCIEIIHO U3I'bJIHEHUE HA 3aJja4ya WK HeycleX.
M3nbiHenneTo Ha 3a1auu OnucBa JEHCTBUS U MOPEAUIN OT aeicTBus. ChIo Taka ce
OLICHSBAT HAKOU BBIIPOCH, CBbP3aHU ¢ 0€30MacCHOCTTA U M3IM0JI3BAEMOCTTA.

12. Interactive presentation of the exhibits in the museums using mobile digital
technologies, Chivarov, N., lvanova, V., Radev, D., Buzov, |, 2013, IFAC Proceedings
Volumes (IFAC-PapersOnline)15th Workshop on International Stability, Technology,
and Culture, IFAC Proceedings Volumes (IFAC-PapersOnline)Volume 46, Issue 8
PART 1, 2013, Pages 122-126, ISSN: 14746670

12.1  Abtstract: The article focuses on developing of a different and exciting project
aiming to evolve and apply modern information and communication technologies in the
presentation and promotion of cultural heritage. In the paper there is presented a system
which provides detailed information about exhibits in museums through QR codes
(Quick Response codes) and mobile devices. The activities, that take place during the
creation of this system, are discussed. Technological challenges include an electronic
database containing detailed information about the exhibits in the museum, the museum
web portal, which will provide access to this information, QR generator, applications
for mobile devices to scan QR codes. Also the implementation of a wireless Internet
network is described as well as setting up connections with mobile devices. The paper
presents the contribution that will help the implementation of such a project.

12.2  Peswme: Cratusara ce Gokycupa BrpXy pa3paOOTBaHETO HA MPOEKT, HACOUCH
KbM pa3BUTHE U TMpHIIaraHe Ha ChbBPEMEHHU WHGOPMAIMOHHH U KOMYHUKAIMOHHU
TEXHOJIOTUU B IPEJCTABSIHETO W TOMYJIIPU3UPAHETO Ha KYJITYPHOTO HACJIEACTBO. B
CTaTusiTa € TpeACTaBeHa CHCTEMa, KOATO TMPEAOCTaBs MoApoOHa WHOpManus 3a
excrioHarute B myseute dpe3 QR komose (Quick Response xomoBe) m MoOMIHH
ycTporictBa. OOCHKIAT ce JEHHOCTHTE, KOUTO C€ MPOBEXKAAT IO BpEMe Ha Ch3/1aBaHETO
Ha Ta3W cucreMa. TeXHOJOTWYHHUTE MPEIU3BUKATEIICTBA BKIIOYBAT €IEKTPOHHA 0a3a
JTaHHH, ChIbpKaIla MoapoOHa HH(POPMAIIUs 32 eKCIIOHATUTE B My3es, ye0 mopraia Ha
My3esi, KOWTO IIIe OCUTYPH JOCTHII 10 Ta3u uHdpopmarus, QR reHepatop, MpuIoKeHHS
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3a MOOMJTHU yCTpoKcTBa 3a ckanupaHe Ha QR komoBe. OnucaHo € ¥ BHEIPSBAHETO Ha
0e3KMUHa UHTEPHET MPEXa, KaKTO M Ch3/1aBaHETO HA BPH3KU C MOOWIIHU YCTPOMCTBA.
Crartusra npeacTaBsa NpruHOCaA, KOMTO € MOAIIOMOTHE U3ITBJIHCHUECTO HA TAKBB IIPOCKT.

13. Infrared ball chasing robot, Chivarov, N., 2010, IFAC Proceedings VVolumes
(IFAC-PapersOnline), IFAC SWISS, 2010, IFAC Proceedings Volumes (IFAC-
PapersOnline)

Volume 43, Issue 25 PART 1, 2010, Pages 73-76, ISSN: 14746670

13.1 Abstract: The Infrared Ball Chasing Robot is a small robot with two active
wheels that follows a ball emitting modulated infrared light. The robot has several
infrared sensors (“eyes”) that give the information needed for the robot to determine not
only the presence but also the direction of the ball. The concept is based on the light-
follower robot design. It relies on difference between the levels of light signals received
by at least two sensors to determine the direction (angle) of the target in relation to the
robot orientation and generate different wheel speeds accordingly, so that the robot
moves towards the light source.

13.2  Peswome: PoOOTHT ¢ MH(ppauepBEHHU CEH30PH 32 MPECIICIBAHE HA TOIKHU € MAIIbK
poOOT ¢ JBE aKTHBHHM KOJjelia, KOWTO CJeIBaT TOIKA, W3IbyBallla MOJIyJHpaHa
uH(payepBeHa cBeTiivHa. PoOOTHT MMa HsAKONKO wH(]padepBeHu censzopa ("oun"),
KOHUTO JaBaT HeoOXoauMaTa nH(popMaIms, 3a 1a Moke poOOTHT Ja ONpeesd He CaMo
MPUCHCTBHETO, HO M TIOCOKATa Ha Tornkara. KoHIenmusTa ce OCHOBaBa Ha JM3aiiHa Ha
pobora 3a cieneHe Ha MH(ppadepBeHarTa cBeTIMHaTa. Toi pa3unTa Ha pa3arKaTa MeXI1y
HUBaTa Ha CBCTJIMHHUTE CUTHAJIM, OJYYCHU OT MOHE JIBa CEH30pa, 33 ONpeAeisHe Ha
MocokaTa (bI'bjia) Ha IIeJITa 10 OTHOIICHUE Ha OPUCHTAIUATA Ha pOOOTa M CHOTBETHO
TeHepHpaHe Ha Pa3IMYHU CKOPOCTH Ha KoJjesara, Taka e poOOThT Aa Ce JABMKU KbM
M3TOYHUKA HA CBETJIMHA.

14. 3D modelling for object recognition with depth sensors, Chikurtev D., Rangelov
I., Chivarov N., Karastoyanov D., Problems of Engineering Cybernetics and Robotics,
70, Prof. Marin Drinov Publishing House of Bulgarian Academy of Sciences, 2018,
ISSN:0204-9848, 35-42

14.1  Abstract: In this paper, we represent methods for 3D modelling of objects. These
methods are used for object recognition in the field of service robotics. Presented
methods are manual scan method by hand and manual scan method by a robot. In the
paper are described 3D sensors - Kinect and Intel RealSense and 3D software for
scanning and processing. For conducting experiments of object scanning are applied the
proposed methods using the mobile robot and Microsoft Kinect for Windows. In
addition, the result shows the advantages and disadvantages of the methods.

14.2  Pestome: B Ta3u cratus npeacraBiMe metroau 3a 3D mozaenupaHe Ha OOEKTH.
Te3u meTonam ce M3MON3BAT 3a paslo3HaBaHE HAa OOCKTH B 00JacTTa Ha CepBH3HATA
pobotuka. [IpencraBeHuTe METOIM ca PHYHO CKaHWPAHE HA PHbKAa M PBYHO CKaHWpaHE
oT po6oT. B crarusra ca onucanu 3D cenzopu - Kinect u Intel RealSense u 3D codryep
3a CKaHWpaHe u 00paboTKa. 3a MpoBeKAaHEe HA EKCIIEPUMEHTH 110 CKaHUpaHe Ha 00CKTH



ce TpuiIarar NpeIoKEHUTE METOIU C MOMOINTa Ha MOOWIHHMS PoOoT m Microsoft
Kinect 3a Windows. B jmombiHeHue, pe3yiaTaThT IIOKa3Ba MPEAUMCTBATA H
HCOOCTATHhILIUTC HA MCTOAUTCE.

15. Design of humanoid service robot for elderly and disabled care — ROBCO 18,
Stoev P., Chivarov N., Chikurtev D., Rangelov I., Shivarov S., Problems of
Engineering Cybernetics and Robotics, 70, Prof. Marin Drinov Publishing House of
Bulgarian Academy of Sciences, 2018, ISSN:0204-9848, 43-50

15.1  Abstract: The need for assistive devices to assist and facilitate the lives of elderly
and disable people has always existed. With the advancement of engineering, science
and technology, solutions are being developed to successfully facilitate people's
everyday tasks. One solution to solve the problem is the development of service robots
for personal care. Our proposal to solve the problem is the robot "Robco 18". Designed
to help the people in everyday life, the robot aims, to deliver what they require.

15.2  Pesiome: HeobOxomumocTTa OT IOMOIIHM CpEACTBAa 3a TIOATIOMaraHe u
yJIeCHSIBaHE Ha XKMBOTAa HA BB3PACTHHUTE XOpa M XopaTa C YBPEXKIAHUS BHHATH €
cbuiecTByBajia. C HamnpeiBaHETO HAa MH)KEHEPCTBOTO, HAyKaTa M TEXHOJOTHHTE Ce
pa3paboTBaT pemeHus, KOUTO a yIeCHsIBAT €KeHEBHUTE 3a/1a4u Ha XopaTa. EnHo ot
peleHusITa Ha MpobjaemMa € WHAYCTPUAIHUS AU3aiH U pa3padOTBAHETO Ha CEPBU3HU
poboTH 3a muHa rpuxa. Hamero npeanoxkeHue 3a perraBade Ha mpoodiemMa € poooThT
"Robco 18". IlpoexTrpan aa MOMOTHE HA XOpaTa BbB BCEKUIHEBHUS KHUBOT, IIeNTa HA
poboTa € 1a JOCTaBU TOBa, KOETO T€ N3UCKBAT.

16. Telecontrolled Service Robot For Increasing The Quality Of Life Of Elderly
And Disabled, N. Chivarov, D. Chikurtev, N. Shivarov, K. Yovchev, |. Rangelov, A.
Gigov, M. Konstantinov, M. Marinov, V. Lazarov, E. Markov -, ADP 2017, June,
Sozopol, Bulgaria; p. 171-175, ISSN 1310-3946.

16.1 Abstract: This article describes ways to solve problems related to service
robotics management that are designed to help elderly and disabled people. The
problems involved are related to odometric errors, autonomous navigation, control of
an articulated robotic arm and remote control of service mobile robots over the Internet.
These problems are solved by applying different robot control algorithms and
developing an Internet-based user interface for robot remote control. The results show
that it is possible to use the service robots in the home of the elderly and disabled.

16.2 Pesiome: B Tazu craTus ca ONMCAaHM METOAM 3a pelleHHe Ha NpobieMu
CBBpP3aHM C YIOPABIEHUETO Ha CEPBU3HU pOOOTH, KOUTO ca NpeJHA3HAYEHU 3a
MojroMaraie Ha Bb3pacTHU Xopa U nHBanuau. [IpobiemuTe, KOMTO ca 3acerHaTH ca
CBBbpP3aHU C OJOMETPUYHM TpPEUIKH, AaBTOHOMHA HaBWTallMs, yIpaBICHUE Ha
aHTporioMopdHa pobOTH3MpaHa pbKa U peaTu3upaHe Ha TMCTAHIIMOHHO yIIpaBJIeHNE Ha
CepBU3HUTE MOOWIHHM POOOTH mMpe3 MHTepHET. Te3n mpoldiaeMu ca peHIeHH 4pe3
NPUIIOKEHNE Ha PA3JIMYHU JITOPUTMH 3a YIpaBJieHUE Ha poboTa U pa3paboTBaHe Ha
WHTEpHET Oa3upaH TMOTPEOUTEICKM HHTepdeiic 3a TUCTAHIIMOHHO YIpaBlieHWE Ha
po6ora. IlomyueHure pe3yiTaTH IOKa3BaT BB3MOXKHOCTHTE 3a MPUIIOKEHHE Ha
CepBU3HUTE POOOTH B JIOMa Ha B3PACTHUTE XOpa U MHBAIU/IH.
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17. Sensor System For Identification Of Obstacles For Service Mobile Robots,
Nayden Chivarov, Denis Chikurtev, Ivaylo Rangelov, Aleksandar Gigov, Nedko
Shivarov - Proceedings of the Technical University of Sofia, Volume 67, Issue 2, 2017,
p. 71-80, ISSN 1311-0829.

17.1 Abstract: Service robots must have a sensor system for identification of
obstacles. That system will provide safety and security while the robot is moving. The
system that is described in this paper consists of Kinect sensor, infrared and ultrasonic
sensors. Kinect sensor has built-in depth sensor. Navigation system of the robot is
working with that depth sensor. Infrared and ultrasonic sensors are placed on the base
platform of the robot. They are making additional measurement in the area, which the
Kinect cannot see. The range and the accuracy of all sensors are tested by conducting
experiments with the mobile platform. The results of the experiments shows that the
sensor system successfully register and localize obstacles in front of the robot and
provide safety.

17.2  Peswome: CepBu3HuTe poOOTH TpsOBa Ja MPUTEKABAT CEH30pPHA CHCTEMa 3a
UICHTH(UKAIUS HA TMPETSITCTBHS, KOATO JIa OCUTYPH O€30TacHOCT MPH JIBIKCHUE HA
pobora. Cucremara omWcaHa B CTaThsATa € wu3rpageHa ot censopa Kinect,
uHppaYepBeHH U YITPa3ByKoBH ceH30pH. Kinect CeH30pbT pasmoiiara ¢ IbJI00YHMHEH
CEH30p, C KOWTO HaBHTaI[MOHHATA CHCTEMa Ha poOOTa OCHIIECTBSABA CBOSITA padoTa.
WudpadepBeHnTe u ynTpa3ByKOBUTE CEH30PH Ca PA3MOI0KEHN B OCHOBAaTa HA MOOMITHA
iarpopma Ha CEpBU3HUS POOOT U MPABAT JONBIHUTCIHH U3MEPBAHUS JI0 Pa3IMYHH
obektn, xouto Kinect ceH30pbT HEe MOXKE Ja peructpupa. Taka ce MpelroTBPATSIBAT
HEe)XKeJTaHW MHIUACHTU. [IpoBeieHu ca eKcriepuMeHTH ¢ MOOMIHATa miatdopma, Kato
ca TecTBaHM 00XBaTa M TOYHOCTTA HA M3MEPBAHUITA HA BCUYKU CEH30PH, 110 OTICITHO
U cbBMecTHO. [lomydeHuTe MaHHW OT EKCIIEPUMEHTHUTE MOKa3BaT, 4e pa3padoTeHaTa
CCH30PHA CHCTEMa YCIICITHO PETUCTPUPA U JIOKATH3UPA MPETIATCTBHUS OKOJIO PoOOTa U
Mpe/inas3Ba HeTo U 00EKTUTE OT Bh3MOXKHOCTTA Jia Ce COTbCKAT

18. Kinematics of Mobile Robots with Three Active Wheels, M. Konstantinov, N.
Chivarov, N. Shivarov, PROBLEMS OF ENGINEERING CYBERNETICS AND
ROBOTICS, Vol 69, Sofia, 2017, p. 15-20, ISSN 0204-9848, Online ISSN: 1314-409X

18.1 Abstract: We give the solution of the direct and inverse kinematic problems for
mobile robots with the symmetric active wheels. The results can be implemented in the
control of such robots in the form of state feedback synthesized by using linear quadratic
optimization and/or robust control technigues.

18.2 Pestome: [laneHo e peuieHue Ha mpaBaTa U oOpaTHaTa KHHEMAaTUYHM 3a/1auu 3a
MOOWJIHM POOOTH ChC CHMETPUYHHM aKTUBHHU Kojena. Pesynaratute morar ma Obaat
BHEJPEHU B YIPABJIEHUETO Ha TakuWBa poOOTH moj (opmara Ha oOpaTHa Bpb3Ka Ha
CbCTOSIHUETO, CHUHTE3UpaHa 4Ype3 M3MO0J3BaHE HA JIMHEMHUM  KBaJpaTU4YHU
ONTUMU3AIMOHHHU U / UM CTAOWITHUA TEXHUKH 32 YIIpaBJICHUE.

19. Control of Robotic Arm Manipulator Using ROS, D. Chikurtev, I. Rangelov, N.
Chivarov, E. Markov, K. Yovchev, PROBLEMS OF ENGINEERING
CYBERNETICS AND ROBOTICS, Vol 69, Sofia, 2017, p. 52-61, ISSN 0204-9848,
Online ISSN: 1314-409X
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19.1  Abstract: In this paper, we represent how ROS is using to Control Robotic Arm
Manipulator. Our goal is to achieve control of simulation model of robotic arm
manipulator in the RVIZ environment. Described software in this paper is based on
ROS, RVIZ and Movelt!. ROS is open-source operating system for robots, which
provides different services for robots. RVIZ is a 3D visualizer for displaying sensor data
and state information from ROS. Movelt! is software for mobile manipulation, motion
planning, kinematics, control and navigation. Conducted experiments test on the reach
of the robot arm and researches various control methods for manipulation of the robotic
arm in the execution of specified trajectories.

19.2  Peswome: B Ta3u cratus HEE ipeacTaBsiMe Kak ce u3noissa ROS 3a ynpasnenne
Ha poOoT-Manumynatop. Hamara 1iein e a mocTuraeM KOHTPOJ BbPXY CUMYJIAIUOHHHUS
Mojien1 Ha pobotusupan Manumnynarop B RVIZ cpena. Onucanuar codryep B Tas3u
crarus ce ocHoBaBa Ha ROS, RVIZ u Movelt!. ROS e onepanmonna cucrema ¢ 0TBOpeH
KOJl 3a poOOTH, KOSTO TPENOCTaBs pPa3IM4HM yciayrn 3a podotu. RVIZ e 3D
BU3YaJIM3aTOp 3a MOKa3BaHE Ha CEH30pHU JaHHU M MH(OpMAIMs 32 CbCTOSHUETO OT
ROS. MOVEit! e codryep 3a MOOWIIHM MaHUITyJIAI[UH, TUTAHUPAHE Ha JBW)KCHHUETO,
KMHEMAaTHKa, KOHTPOJ W Hapuranus. [IpoBeneHu ca ekcriepuMEHTAlHU TECTOBE Ha
poboTa-pbKa M ca M3CIeIBaHU PA3IMYHU KOHTPOJIHU METOIU 32 MaHUIIyJIMpaHe Ha
poboTu3npanaTa pbKa IpH U3ITBJIHEHUE HA ONPEACTICHH TPACKTOPHUH.

20. Control of service robot via voice commands, D. Chikurtev, I. Rangelov, N.
Chivarov, N. Shivarov, A. Gigov, PROBLEMS OF ENGINEERING CYBERNETICS
AND ROBOTICS, Vol 69, Sofia, 2017, p. 62-67, ISSN 0204-9848, Online ISSN: 1314-
409X

20.1 Abstract: This paper represents development and application of method for
controlling service robot via voice commands. We created web based user interface and
implemented voice recognition method, which recognizes given commands from the
user and send control commands to the service robot. This method is based on Google
Cloud Speech API and uses HTML, Python Django and ROS. Our goal is to achieve
complex robot control based on the recognized commands from the users.

20.2  Pesiome: Hacrosmiara craTus pecTaBs pa3paboTBaHe U MPUIaraHe Ha METOJI
3a yIpaBJIeHUE Ha CepBU3EH poOOT 4pe3 riaacoBu komanau. Ce3nanoxme yed 0azupan
MOTpeOUTENCKU MHTEepdEiC W BHEAPUXME METOJ 3a pa3lo3HaBaHE Ha IJlac, KOWTO
pa3mo3HaBa 3aJaJICHUTE KOMaHIW OT MOTPEOUTENs W H3Mpama KOMaHIUTE 32
yIipaBlieHHe Ha cepBU3HUA poOoT. To3u meron ce ocHoBaBa Ha Google Cloud Speech
API n uznomnssa HTML, Python Django u ROS. HamaTa 1ien € 7a HOCTUTHEM CII03KHO
yIpaBJiieHHuE Ha poOOTa Bb3 OCHOBA Ha Pa3MO3HATHTE KOMAH/IH OT OTPEOUTEIHTE.

21. Kinematics, Dynamics And Control Of A Mobile Robot, Mihail Konstantinov,
Naiden Chivarov, Nedko Shivarov, Conference Proceedings of EPU-Pernik,
Education, Science, Innovations, June 10-11, 2017, ISSN 1314 — 5711

21.1 Abstract: In this paper we consider certain problems related to kinematics,
dynamics and control of a three—wheel mobile robot. The equations of motion are
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derived using the Euler-Lagrange approach. The dynamics of the drive is also taken into
account.

21.2 Pestome: B Tasm cratus ce pasmIekIaT HAKOU MpoOJEeMH, CBBP3aHU C
KHHEMAaTUKaTa, JUHAMHUKATa W YIPABICHHETO HA TPHUKOJIECEH MOOWICH pOOOT.
VYpaBHEHUATa Ha JABIKCHHETO Ca IOJYyYeHH C IMOMOINTa Ha moaxona Ha Orep-
Jlarpanx. B3ema ce mpenBua U AMHAMHUKATA Ha 3aJIBUKBAHETO.

22. Educational Mobile Robot Platform for Line Following, 6th International
Scientific Conference”, N. Chivarov, D Chikurtev, | Rangelov, A. Gigov and N.
Shivarov, Educational Mobile Robot Platform for Line Following, 6th International
Scientific Conference” Education, Science, Innovations”, June 10-11, 2016, Pernik,
Bulgaria, pp. 290 — 298, ISSN 1314-5711.

22.1 Abstract: In this paper we represent the developing of a mobile robot platform
and its possible applications in different subject of education. Our goal is to create
ultimate mobile robot platform, based on modules, suitable for different applications
and easy for use. In this paper is shows line following method. Because of that the robot
has module of sensors for line following. Represented are mechanical system,
electronics, programming and algorithm, necessary to perform needed task. At the end
are given the results by the performance of the educational mobile robot. We believe
that the robot is going to be a perfect tool for edutainment of the students.

22.2 Pestome: B Ta3m crartus mpeacTaBsIMe pa3pabOTBAaHETO HA MOOWIHH pobo-
wiarpopmMa W HEHHUTE BB3MOXKHHM NPWIOKEHUS B pasIMYHU o00JacTh Ha
oOpasoBanueTo. Hamara men € ga cb3naaeM MoOuiaHa pobo-tuiargopma, 6a3upana Ha
MO/TYJTH, TIOJXO/SIIH 33 pa3IMYHK PUIIOKCHHUS U JIECHH 3a M3M0JI3BaHe. B Tazu craTus
€ TOoKazaH pPoOOT ChC CEH30pH 3a ciefeHe Ha nuHHs. [IpencraBeHn ca MexaHWYHA
CUCTEeMa, eTIEKTPOHUKA, MPOTrpaMHUpaHe U alTOPUTHhM, HEOOXOAUMHU 32 U3IbIHEHHE Ha
HeoOxonumaTa 3adada. Hakpas ca nafgeHW pe3ylTaTuTe OT MPEACTaBIHETO Ha
oOpa3zoBarenHusi MoOMIIeH poOoT. BsapBame, ue poOOTHT 11e ObAe JOOBP MHCTPYMEHT
3a o0y4yeHHe Ha yUYeHHIINTE.

23. Controlling Chain Robot with Wireless Communication, D. Chikurtev, Nayden
Chivarov, Stefan Shivarov, Nedko Shivarov, ADP 2014, 19-22 June, Sozopol,
Bulgaria; p. 325-329, ISSN 1310-3946.

23.1 Abstract: In this article, is considered the management of features tracked
mobile robot platforms and implementation of wireless communication to provide
control and feedback between robot and PC. Enclosed is a control circuit and a
communication system between the robot and the computer. Described is a block
diagram of an algorithm for performing the operation of the overall system. It is written
program in C # programming language and platform .Net framework. As a results they
are attached figures with data sent and received by the robot in operation.

23.2  Peztome: B HacTosmaTa cTaThs, ce€ pasriIekaaT 0COOSHOCTH MPH yIpaBlIeHUE
Ha BEPYKHU MOOMITHU POOO-TUTaT(OPMU U OCBIIECTBSIBaHE Ha O€3)KNIHA KOMYHHKALIUS
3a OCHUTYpsIBaHE Ha yIpaBlieHHE W OoOpaTHaTa Bpb3Ka MEXIY POOOT M KOMITOTBD.
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[TpunokeHa e cxema 3a yrpaBJieHHE U KOMyHHKaNWs Ha poOOTa U cHCTeMaTa, OIicaHa
e OJIOKOBa cxeMa Ha aJTOPUTBM 32 OCBHUICCTBSIBAaHE Ha padoTara Ha IPUIOCTHATA
cucrema. Hammcana e mporpama Ha mporpamuus e3uk C# u mimardopmara .net
framework. KaTo pe3ynraTtu ca npuioxeHu Gpurypu ¢ TaHHATE U3IPATEHH U MTOJIYYECHH
oT poboTa, B IIpoliec Ha padora.

24. Localization of Mobile Robot Based on Odometry, K. Yovchev, Nayden
Chivarov, Stefan Shivarov and Nedko Shivarov, ADP 2014, 19-22 June, Sozopol,
Bulgaria; p. 330-334, ISSN 1310-3946

24.1  Abstract: One of the main problems in every autonomous mobile robot is how
to estimate its position in the global space. This paper shows a simple way to calculate
the position of any robot that has two powered wheels, positioned parallel to one
another and equidistant from its centre. Each motor has a rotary encoder, and so we
can determine the travelled distance. Further, we use the knowledge of the given
commands to the robot to correct the error of the encoders.

24.2  Pestome: Korato roBopuM 3a aBTOHOMEH MOOHJICH pOOOT, €IHa OT OCHOBHUTE
3a7a4yM, KOSATO TpsiOBa ja ObAe pelieHa € M3YMCISABAaHETO Ha HEroBara IO3HMLUS B
IPOCTPAaHCTBOTO. ToBa cTaBa upe3 W3IOI3BAaHE HA MHOXKECTBO CEH30pH, JaBallH
NpUONM3HUTENIHN JaHHU 3a TPOMSHATa Ha IIOJIOKEHHUETO BBHB BpPEMETO, T.€. 3a
onomerpusara (ot rpbiku hodos — mpTyBaHe, IBTEIIECTBUE M Metron — U3MEPBAHE).
Taxka e MOXKE 1a CC MUHUMU3HPa I'pC€liKaTa OT BCCKU €AUH OT TAX. HpI/IMepl/I 3a TaKHuBa
CEH30pH Ca EHKOJIEpH Ha OCUTE Ha KoJjejara, )KUPOCKOI, akcenepoMeTsp U T.H. Llle
pasriegaMe TOAPOOHO 3ajayara 3a Kpbryla MoOMIHa poOo-matrdopma c jBe
3aJIBHIKBAIM KOJIE€Ia, KOMTO Ca YCIIOPEIHH €IHO Ha APYro U Ha PaBHO Pa3CTOSIHUE OT
LIEHThpa U OlIe JIBE MUsHK Kouena. L{enTta Ha cTtaTtusTa e qa pa3depeM Kak € Bb3MOKHO
Jla ce MOCTMTHE MaKCHMAJHO TOYHA JIOKAJIW3aluus Ha MOOWJIEH poOOoT, MomaaHail B
IIPEABAPUTEIIHO HEU3BECTHA 3a00MKAJISIIA IO Cpefia.

25. Application of Arduino for Control of Mobile Mini-Robot with DC Motors, D.
Chikurtev, Nayden Chivarov, Daniel Radev and Nedko Shivarov, ADP 2013, 01-03
June, Sozopol, Bulgaria; p.392-397, ISSN 1314-4634

25.1 Abstract: In this paper are discussed and applied methods and tools for control
and drive DC motors for mobile platform of mini-robot. Selected is pulse-width
control of DC motors. Algorithm is used to do the control of the DC motors
management with an infrared sensor so as to achieve better overall system operation.
Program is written in Arduino programming language. The platform was launched in
real time and everything was put into practice, the results are satisfactory and are
applicable for different types of mobile platforms.

25.2  Pesiome: B Hacrosmata crtaTusi ca pasriiefaHW W TPUIOKEHH METOAH |
CpEeICTBa 3a YIpaBJICHHUE U 3aJ[BUKBaHE HAa TOCTOSSHHOTOKOBY JIBUTATENIN 33/IBUKBAIIIN
MOOWJIHK MHMHHU-poO0oTH. M30paHO € MIMPOYMHHO MMITYJCHO YIpaBJIeHHE Ha
nasuratenuTe. V3monsBaH € aqropuThM 3a OCHUIECTBABAHE HAa TOBA YIPABJICHUE Ha
JIBUTaTeUTe CbBMECTHO ¢ MH(pauepBeH CEH30p, Taka ue Ja ce MOCTUTrHe 100pa paboTa
Ha IpulaTa cucrtema. Hamumcana e mporpama Ha mnporpamHus e3uk 3a Arduino.
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[TnaTdhopmara Ge mycHaTa B peaiHO BpEME M BCUYKO 0€ MPHUIIOKEHO Ha TIPAKTUKA, KaTo
MOJTYYCHUTE PE3YJITATH Ca yIOBICTBOPSABAIIM U UMAT MPHUIOKCHHUE 332 PA3IMUCH THUIL
MOOWMIIHU TUIAT(HOPMH.

26. Analyzing the Trajectories of Intelligent Mobile Service Robot Robco-12 with
Simulation Modeling with 4d Msc-Visual Nastran and Sw-2012 Cosmos Motion,
Iliyan Buzov, Nayden Chivarov, Ivan Chavdarov, Vanya Ivanova, ADP 2013, 01-03
June, Sozopol, Bulgaria; p.254-262, ISSN 1314-4634

26.1 Abstract: This paper is devoted to study the possibilities of intelligent mobile
service robot ROBCO-12 with limited capacity, and six degrees of freedom to move out
of a compact cargo throughout predefined trajectory in space, in this case a path of three
points. The laws of motion for each degree of freedom are defined based on trajectory
points and timed traffic trajectory as polynomials of the third degree. Studies were
carried out for an existing prototype with DC-power supply and rotational kinematic
pairs. Using Solid Works-2012 were built 3D-model for the mobile robot. Simulation
analysis performed by 4D MSC Visual Nastran and SW2012 Cosmos Motion allows to
determine the necessary efforts for actuators drive system, including static and dynamic
components, and rates of movement to determine the appropriate speed rotation of the
used stepper motors.

26.2 Pesziome: B HacTosmaTta craTHs ca M3CIEABaHM BB3MOXKHOCTHTE Ha
UHTENUreHTeH MoousieH cepBuseH pooor ROBCO-12 ¢ orpannueHa ToBaponogeMHOCT
Y LIECT CTETICHH Ha TOABMKHOCT, J]a M3BBPILBA [IPEMECTBAHE HA KOMIIAKTHU TOBAPH T10
NPEABAPUTEIIHO 3a/1a/IeHa TPACKTOpUS B IPOCTPAHCTBOTO, B KOHKPETHHUS CIydail
onpesieseHa OT TPU TPACKTOPHU TOUYKU. 3aKOHUTE Ha JBUIKEHHUE IO BCSAKA CTETEH Ha
MOJIBIDKHOCT ca IeUHUpaHH Ha Oa3aTa Ha TPACKTOPHUTE TOYKH U IIPU 33]1aJICHO BpeMe
3a JABMIKEHHE M0 TPAEKTOPHUATA KaTO MMOJIUHOMH OT TPETa CTEIEH.

27. Application of Meta-Operating System ROS for Control of Service Mobile
Robots, Vanya Ivanova, Nayden Chivarov, Orlin Dimitrov, llian Buzov, Nedko
Shivarov, ADP 2013, 01-03 June, Sozopol, Bulgaria; p.392-397, ISSN 1314-4634

27.1 Abstract: This article gives an overview of ROS - open-source robot operating
system. ROS is not an operating system in traditional sense of process management and
scheduling. Rather, it provides a structured communication layer above already installed
operation system, Linux distribution Ubuntu for now. ROS becomes more popular both
within the academic and the sphere of service robotics with the ability for rapid
integration in different types of service robots, existence of easy configurable
navigational stacks and wide range of robotic hardware support. In this article, it is
presented and one of the successful applications of ROS in robotics — the control of
Care-O-Bot.

27.2  Pesiome: Tazum cratus aaBa oOII morien BBPXY ,,Robot Operating System -
ROS”, onepannonHa cucteMa ¢ OTBOPEH KOJI, M3IMONI3BaHa B poOoTukara. Ts He e
Or€paliMoOHHAa CUCTEMA B TPAJUITMOHHHA CMUCHJ Ha AyMaTa - YIIpaBJICHUC U IIJIAHUPAHE
Ha mporiecu. BMecTo ToBa, TS OCUTYpsIBa CTPYKTYpHUpPaH KOMYHUKAIIMOHEH CION BBPXY
BeUe MHCTaJMpaHa olepalroHHa cucTeMa, 3a MoMeHTa Linux guctpubyrusta Ubuntu.
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ROS craBa Bce mo-momnysipHa B akaJIeMHYHHUTE Cpeln U B cdepaTa Ha CepBH3HATA
po0OTHKA ChC CIOCOOHOCTTA CH 32 OBP30 UHTETPUPAHE B PA3JIMYHU BUJOBE CEPBU3HU
po0OTH, KAaKTO M C HAJTMYUETO CH Ha JIECHO KOH(PUTYPUPYEMH HaBUTAIIMOHHHU CTEKOBE
U ¢ IIMpOKa rama poOdoTu3HnpaHa XapAyepHa MoJAphxka. B Ta3u cratus ce npeacrass
Y €THO OT yCHeIIHuTe npuioxeHus Ha ROS B poboTukara, a IMEHHO YIPaBIEHUETO Ha
pobota Care-O-Bot 3.

28. Mixed reality server and remote interface communication for ROS based
robotic system, Chivarov N, Penkov S, Angelov G, Radev D, Shivarov N,
Vladimirov V.; International Journal Automation Austria 2012, Volume 20 (2012),
Issue 2, pp. 144-155, ISSN 1562-2703

28.1 Abstract: This article describes the design and the implementation of a Mixed
Reality Server (MRS) and gives communication design concept for the Care-o-Bot
robot user interface using the rosbridge stack and the open-source meta-operating
system/platform ROS. The open source Robot Operating System (ROS) becomes more
popular both within the academic and the service robotics community with the ability
for rapid integration in different types of robotic platforms, existence of easy
configurable navigational stacks and wide range of robotic hardware support. The server
is developed for the Multi-Role Shadow Robotic System for Independent Living project
whose goal is to develop a service robot capable of assisting elderly people in their
homes. The purpose of the Mixed Reality Server is to improve the human-robot
interaction by mixing the video streams from the robot’s cameras with the virtual objects
that the robot has perceived. It also augments the map of the robot’s environment with
the objects present that are detected by the robot. The implementation is based on
standard TCP/IP communication. The server waits for HTTP requests, reads the video
stream from the appropriate camera, draws the virtual objects on every frame of the
camera stream and responds to the request with a MJPEG stream of the resulting
enhanced video. The HTTP based communication allows multi-platform utilization of
the MRS capabilities.

28.2  Pestome: Ta3zu cratus omnucBa au3aiiHa U BHenpsiBaneto Ha Mixed Reality
Server (MRS) u naBa KoHUenuus 3a KOMYHUKAlIMOHEH TU3aliH 3a MOTPEOUTEICKUS
uHTepodeiic Ha podoT Care-0-Bot, n3nomn3Baiiku cteka rosbridge 1 MmeTa-onepalnnoHHaTa
cuctema ¢ orBopeH kosl ROS. PaGotHara cuctema ¢ orBopeH ko (ROS) craBa Bce mo-
TIOTYJISIPHA KaKTO B aKaJeMUYHATA, TaKa U B CEPBU3HATAa POOOTOTEXHUYECKA OOITHOCT
C BB3MOXHOCT 3a Obp3a MHTErpalus Ha pa3IuyHHU BHJIOBE pOOOTU3HPAHHU TUIATHOPMH,
HAIMYME Ha JIECHO KOH(HUTYypHpyeMH HaBUTAIMOHHU TAKETH M IIMPOKa rama OT
poboTu3upana xapayepHa noaapbxka. CepBepbT € pa3paboTeH 3a mpoekTa ,,MHoro-
(GyHKIIMOHATHA CHCTEMa 3a HE3aBUCHM HAuMH Ha KUBOT®, YMATO LeJ € Ja pa3paboTu
cepBU3eH po0OT, CIIOCOOCH J1a TToMara Ha Bh3pacTHHU Xopa B joMmoBeTe uM. llenra Ha
CMmeceHHst CBPBBD € J1a TOA00pH B3aUMOJICHCTBUETO YOBEK-pOOOT Ype3 CMECBaHE HA
BUJICO MOTOIMTE OT KaMepuTe Ha podOTa ¢ BUPTYaJHUTE OOEKTH, KOUTO POOOTHT €
3abenszan. Toil chIlo Taka yBelW4aBa KapTaTa Ha cpeiara Ha poOoTa ¢ HAJIMYHUTE
00eKTH, OTKPUTH OT pobora. Peanmmzanumsra e 6asupana Ha crangaptHa TCP / IP
komyHuKaius. CopBbpbT n3uakBa HTTP 3asBKku, ueTe BUICONOTOKA OT MOAXOAAIIATA
KaMepa, M3TEerJsl BUPTYalTHUTE OOCKTH Ha BCEKM Kaabp OT IMOTOKAa Ha KamepaTa |
otroBaps Ha 3asBkata ¢ MJPEG morok ot momyuyeHoto noaodpeno Bugeo. HTTP
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O0azupaHaTta KOMYHHUKAIMS TIO3BOJISIBA  MHOTOIUIATOPMEHO  M3IMOJ3BaHE  Ha
BB3MOKHOCTUTE HAa MRS.

29. ROBCO 11 - Intelligent modular service mobile robot for elderly care,
Chivarov N, Paunski Y, Angelov G, Radev D, Penkov S, Vladimirov V, Zahariev R,
Dimitrova M, Dimitrov O, Ivaniva V, Shivarov N, Kopacek P.; International Journal
Automation Austria 2012, Volume 20 (2012), Issue 2, pp. 156-164, ISSN 1562-2703

29.1 Abstract: The article focuses on the development, research and prototyping of
the “Intelligent Modular Service Mobile Robot which will work in Elderly home for
providing Elderly Care”. Prognoses of the European Commission show that the
tendency in Europe and especially in Bulgaria is of a continuously growing ageing of
the population. Most of the elderly people want to live in their own houses for as long
as possible and the proposed Intelligent Modular Service Mobile Robot can help them
with the tasks such as “stand up” or “seat down”, preparing or warming food, serve and
clear the table, bringing water, books, medicines etc., it can fetch and carry difficult and
heavy objects, video and audio programs selection contact with physician or with family
members, day and night monitoring and fall preventing.

29.2 Pestome: Crarmsra ce ¢okycupa BBPXY pa3pabOTBaHETO, W3CICABAHETO H
MPOTOTHITHPAHETO Ha ,, IHTEIIMTEHTEH MOIYJICH CEpBHU3CH MOOMIIEH poOOT, KOHTO TIIe
paboTu B 0Ma Ha BB3PACTHU XOpa 3a OCUTYpsIBAHE HA TPUKa 3a BB3PACTHU Xopa™.
[Iporno3ure Ha EBpormeilickara KOMHCUS IOKAa3BaT, 4e TEHAEHUUsATa B EBpoma u
ocobeHo B bbirapus € Ha MOCTOSHHO HapacTBAllO 3acTapsiBaHE HAa HACEJICHUETO.
[ToBedeTo OT BB3pAaCTHHUTE XOpa MCKAT J1a KHUBESAT B COOCTBEHUTE CU KbIIU KOJKOTO CE
MOJK€ TIO-IBJITO, a MIPEJIaraHUusAT MOOMIJICH HHTESIIMTCHTCH MOJIYJICH POOOT MOXE JIa M
IIOMOTHE MPHU U3IIBIHEHUETO HA 33J]a4M KaTo ,,U3NpaBsSHE” WUIIH ,,CsAaHe’, TOJATOTBSIHE
WM 3aTOIUISIHE HAa XpaHaTa, W3YMCTBAHE Ha MacaTa, JIOHacsiHe Ha BOJA, KHWIH,
JIeKapCTBa, TPYIHU U TEXKKH MIPEAMETH, BUJIEO U ayIM0 KOHTAKT C JIEKap WJIH C YJICHOBE
Ha CEMENCTBOTO, IHEBEH M HOLLEH MOHUTOPUHT U MPEJOTBPATSIBAHE HA NaJaHe.

30. Service Mobile Robot System Control Via Different Wireless Networks,
Nayden Chivarov, Orlin Dimitrov, Vanya Ivanova and Nedko Shivarov; XXI MHTK,
cTp. 255- 261, ,,AAI1-2012” FOun, Cozomou, beirapus, ISSN — 1310 — 3946

30.1 Abstract: Constantly growing applications of robots in all fields of life —
industry, medicine, education and even households, makes robot construction even
more challenging and demanding in order to achieve more flexibility, intelligence and
at the same time simplicity and interactivity. In fields where easy reconfiguration is
required in order to achieve more complicated or different goals, designing and
constructing of service mobile robot system is a must. Of course this must be covered
with beautiful and easy to use graphical user interface on a small or not so big pocket
device.

30.2 Pesiome: HempexkbCHATO pa3pacTBAIUTE C€ MPUIIOKEHHS Ha POOOTHTE BbHB
BCHYKHM 00JIaCTH Ha JKUBOTA — WHAYCTPHTA, MEIUIIMHATA, 0OpAa30BAHUETO, JIOPU U
JIOMaKWHCTBATa, MpPaBU KOHCTPYUPAHETO Ha POOOT TOJIIMO TNPEIU3BHKATEICTBO U
M3HCKBA MOCTUTAHETO Ha MO-TOJsIMA I'bBKABOCT, MHTEIUTEHTHOCT U B CHIIOTO BpeMe
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NpOCTOTa ¥  HMHTEPAKTHBHOCT. B  o0macth, KBOETO Cc€ W3UCKBA JIECHO
NPEeKOHQUTYpUpaHE C TNl TIOCTUTaHe Ha TI0-CIIOKHU WM pa3IMyHH  33JauH,
NPOEKTHUPAHETO W M3TPAXKAAHETO Ha CcepBU3HA MoOOWIHAa poOo-cucreMa, €
3aIBJDKUTENHO. Pa30upa ce, Ha ToBa MOOHITHO YCTPOWCTBO TPsiOBa J1a ObJIe MHCTATIHPaH
yan00€H U JIECEH 3a U3IOJ3BaHe rpaduyueH NOTPEOUTEIICKH HHTEpdEHC.

31. Technology Research on Implementation Scenarios for the Remote User
Interface of the Multi-Role Shadow Robotic System for Independent Living, V.
Vladimirov, N. Chivarov, D. Radev, I. Genchev, N. Shivarov, Proceedings of the
Twentieth International Conference on Robotics and Mechatronics, "SRS" Invited
Session, 06-09 October 2010, Varna Bulgaria pp. 13-19;1SSN1310-3946;

31.1 Abstract: The purpose of this article is to report the state of the current tasks and
the work done, by ISRE-BAS as a part of the SRS consortium for the project “Multi-
Role Shadow Robotic System for Independent Living”. The followed plan was
according to the Work Packages list. The focus in this article derives from the leading
role of the Institute of Systems Engineering and robotics — Bulgarian Academy of
Sciences team in the task for developing the remote operator user interface

31.2  Pestome: llenra Ha Ta3u CTaTus € Ja JOKJIAJBA CHCTOSHHETO HA TEKYIIUTE
3amaun U u3BbpiieHaTa padora ot ISRE-BAS kato gact ot korcopumyma Ha SRS 3a
NPOEKT ,,MHOTro-QyHKIIMOHAIHA CHUCTEMa 3a HE3aBHUCHUM Ha4YMH Ha JKUBOT .
CrnenBamusT TUIaH € B CbOTBETCTBUE ChC CIUCHKA HA PAOOTHHUTE MAKETH.

AKIIEHTBT B Ta3W CTaTHs MMPOU3TUYA OT Bojemiara poss Ha MHcTUTyTa MO cUcTeMeH
WH)KCHEPUHT M PoOOTHKa - Ha bwarapckara akagemus Ha HAyKUTE B 3ajadara 3a
pa3paboTBaHe Ha MOTPEOUTEICKHS HHTEP(EC Ha OTAATICUEHHS OTIepaTop.

32. Planning of Movement Laws using Trigonometric Polynomials; V. Galabov, R.
Rusev and N. Chivarov; Journal of Theoretical and Applied Mechanics, Volume 40,
N 3, 2010, p 3—p12

32.1 Abstract: Trigonometric polynomials are studied with a view to using in
planning movement laws of the working particles of mechanisms, machines and robots.
Special attention is paid to movements in which one of the obligatory conditions is the
nullification of velocities and accelerations at the beginning and at the end of effectors
displacement.

32.2  Pestome: V3cnenBanu ca TPUTOHOMETPUYHH TIOJTMHOMH C 1I€TT U3MOJ3BAHE TIPH
TUTAHUPaHE Ha 3aKOHUTE 32 JBWKCHHE HAa PaOOTHUTE YaCTH HAa MEXaHU3MH, MAITHH H
pob6oru. CrienaaHO BHHMaHUE C€ OTHAENsS Ha JIBIDKCHHSTA, MPU KOWTO €IHO OT
3aIBJDKUTEIHUTE YCIOBUS € HYJIMPAHETO Ha CKOPOCTU U YCKOPEHHUS B HAYaJIOTO U B
Kpas Ha I3MECTBaHETO Ha e(heKTOpHTE.

33. Educational Robot - “ROBCO” Scara; Najden Shivarov, Nedko Shivarov, Peter
Kopacek, Stefan Shivarov; XIX HHTK ¢ mexxaynapoano ygactue ,,AJII1-2010” p. 299
—p. 304; ISSN — 13 10 — 3946
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33.1 Abstract: ROBCO SCARA is a five degree of freedom educational minirobot
consisting of base, three links and a gripper all driven by stepper motors. Graphical User
Interface for easy control of ROBCO SCARA is developed to allow for both manual
(by keyboard commands) as well as automated (by execution of automated control
scripts) user control and configuration. Command Line Interface for Family of
Educational Robots ROBCO is an interface allowing the user to control the robot using
simple text input and output through RS-232 serial interface using common terminal
programs (Hyper Terminal, PuTTY, etc.) or custom software that communicates
through PC’s serial (COM) port (hardware or emulated through USB, etc.).

33.2  Pesiome: ROBCO SCARA e o0Opa3zoBareneH MUHUOOT C TET CTCIICHH HA
cB0o0O/a, chCTOAL ce OT 0a3a, TpU CTAaBU M XBalllay, 3a/IB)KBAHU OT CTHIIKOBH
neurarenu. ['paduuen morpedutencku nuatepdeiic 3a necuo ympasienne Ha ROBCO
SCARA e pa3paboreH, 3a Ja IO3BOJIM KaKTO PBYHO (Upe3 KJIaBHATYpHU KOMaH]IN ), TaKa
U aBTOMATH3HpaHU (Ype3 M3IMBbJIHEHHWE Ha aBTOMATH3UPaHU CKPUIITOBE 32 KOHTPON)
moTpeduTeNcKku KOHTpouI U kKoHurypanus. Command Line Interface 3a ¢pamunusita ot
yuebrn pobotn ROBCO e wunHTepdeiic, KOWTO MO3BOIsIBA Ha MNOTPEOHTENS 1a
KOHTpPOJIHpa poO0Ta, U3MOI3BAMKHU MPOCT TEKCTOB BXOA U U3Xo[ mpe3 RS-232 cepuen
uHTepdeiic, ninomspaiiku oduw tepmuHanau nporpamu (Hyper Terminal, PuTTY u
np.) M motpebutencku codryep, koito komyHukupa npe3 COM mopt Ha koMImroTEpa
(xapnyepen wnu emynupat mpe3 USB).

34. Communication Systems Of The Educational Robots Robco N. Chivarov, S.
Shivarov, P. Kopacek and N. Shivarov, , XIX HHTK ¢ mexxnynapoano yuactue ,,AJII1-
2010” p. 293 —p. 298; ISSN — 13 10 — 3946

34.1 Abstract: The design of the currently described system includes a main module
— Controller — and the rest of the modules are subordinate to it. The user interacts with
the system via User Interface, which is connected to the Controller. The User Interface
is implemented by software written in C# that accepts user commands, passes them to
the Controller via a serial port of the PC, and gets feedback of the system status and
other important data to display back to the user. The Controller implements basic system
operation logic. It has two interfaces. The first is a serial interface to the PC or other
terminal of the operator, and the other one is internal for the system and is named System
Bus. The System Bus carries all commands and data to and from subordinate modules
and is essential for the modular system design.

34.2 Pesiome: JluzallHbT Ha oOmNMcaHaTa CHUCTEMa BKJIIOYBA OCHOBEH MOAYIT —
KOHTpOJIEp, U APYTU MOJYMHEHU Ha Hero Moaynu. [lorpedburensat B3aumojeiicTBa cbe
cucremMara 4pe3 MOTPeOUTENCKUs HHTep(eiic, KOWTO € CBBpP3aH C KOHTpOJepa.
[TorpeOutenckusT uHTEpdelc ce u3mbiaHsgBa OT codryep, HanucaH Ha C #, KOWUTO
npreMa MoTpeOUTENICKH KOMaH/IU, Mpe/laBa T'M Ha KOHTpoJiepa 4pe3 CepHeH MOopT Ha
KOMITIOTHPA U [0JIydaBa o0OpaTHa Bpb3Ka 3a ChCTOSHUETO Ha CUCTEMAaTa U JPYTy BaXKHU
JIaHHH, 32 J1a ce MoKake 00paTHO Ha notpedurens. KoHTponepsT peanusupa oCHOBHATa
Joruka Ha pabora Ha cucrteMara. Toil uma nBa uHTepdeiica. [IbpBUsAT € cepueH
uHTepdeiic KbM KOMIIOThPA WK IpYT TEPMHUHAJ Ha OTIepaTopa, a IpYTrUsiT € BbTPELeH
3a cuctemara u ce Hapuya CucreMHa mmnHa. CUCTEMHATa IIMHA TPEHAcsi BCHUUYKH
KOMaHIW U JaHHU KbM W OT INOAYUMHCHUTC MOAYJIHN U € OT CbUICCTBCHO 3HAYCHHC 3a
MOJIYJIHOTO ITPOEKTUPAHE HAa CUCTEMATA.
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35. Remotely Controlled Articulated Robot "ROBCO™ under ROS/Ubuntu; N.
Chivarov, I. Genchev, N. Shivarov, R. Zahariev, D. Radev, V. Vladimirov; Proceedings
of the Twentieth International Conference Robotics and Mechatronics; "SRS" Invited
Session; 06-09 October 2010; Varna Bulgaria; pp. 7 - 12; ISSN 1310-3946;

35.1 Abstract: This article describes an application using open-source meta-operating
system/platform ROS for remotely controlled articulated robotic arm. As a base for our
development and research for Remotely Controlled Articulated Robot under
ROS/Ubuntu we are using multipurpose articulated educational minirobot “ROBCO”.
The robot can be controlled either locally via an immediate console or remotely using a
remote terminal. The immediate control is implemented by means of a computer
terminal. The remote connection can be made over any TCP/IP enabled network such
as the Internet. Software architecture of the remotely controlled articulated robotic arm
consists of two major parts — ROS part and remote interface. The Remote control
consists of two parts — Server and Client. The Client accepts user input and transmits
the corresponding commands remotely to the Server via TCP/IP connection over a
network (i.e. the Internet). The Server listens for Client connections and accepts
commands from the connected Client.

35.2  Pestome: Ta3u ctaTHsl ONMCBa MPUIOKEHHE, MU3MOJI3BAI] METa-ONepaluoHHa
cuctema ¢ oTBopeH kom/muiarpopma ROS 3a  awWcTaHIMOHHO — yIpaBisieM
anTporioMmopden pobor. Karo ocHoBa 3a HamaTa u3cieABaHE U IPOyYBaHE 3a
JTUCTAHIIMOHHO ympaBisieM anTpornomopder podot ype3 ROS / Ubuntu, uznonssame
MHOro(yHKIHOHaNeH aHTporioMopden yaeden Muan60T “ROBCO”. PoboThT MOXE 12
ce yIpaBJisABa JIOKAJIIHO YPe3 HEMOCPEICTBEHA KOH30J1a WJIK JUCTAHLIMOHHO C IIOMOIITA
Ha oTAajieueH TepmMuHai. HemocpeacTBEHUAT KOHTPOII €€ OCBIIECTBSBA C IOMOLITA Ha
KOMITIOTBpPEH TepMuHai. OTaanedyeHara Bpb3Ka MOXKE Ja Oblie OCHIIECTBEHA IPE3
Bcaska TCP / IP wmpexa, Hampumep unTepHeT. CodTyepHara apXHTEKTypa Ha
JMCTAaHIIMOHHO YIpaBisiBaHaTa aHTporioMop(dHa poOoTH3MpaHa pbKa Ce CbCTOM OT JIBE
ocHOBHH yacTu - ROS uact u otnaneuen untepdeiic. J[ucTaHIIMOHHOTO yIpaBlIeHUE Ce
CbCTOM OT JIB€ YaCTU - ChPBBP M KJIMEHT. KIMEeHTHT mpuema noTpeOUTeNICKH BXOJ U
npejaBa CbOTBETHUTE KOMaHIU JucTaHIIMOHHO Ha ChpBbpa upe3 TCP / IP Bpb3ka mpe3
Mpexa (T.e. uHTepHeT). ChpBBPBHT OYAKBA KIMEHTCKU BPB3KU U IpHUeMa KOMaHAU OT
CBBP3aHUsI KIUEHT.

36. Communication System For Multiple Two Powered Wheels Mobile Robots,
Stefan Shivarov, Ivailo Genchev and Nayden Chivarov, International Conference
Automatics and Informatics'10, October 3-7; Sofia, Bulgaria, ISSN:1313-1850

36.1 Abstract: Controlling multiple subordinate mobile robots from a central location
is an important key to solution of a great number of tasks ranging from amusement to
industrial control and it allows for both flexibility and scalability of the overall system.
This concept is especially useful when the task that must be solved can easily be divided
into smaller units operating relatively independent from one another, and/or when
parallelism is an immanent part of the task (i.e. in games).

36.2 Pestome: lleHTpamu3upaHOTO KOHTPOJHMpPAHE Ha MHOMKECTBO TOJYUHEHH
MOOHITHH POOOTH € Ba)KEH KIIIOY 3a pelIaBaHe Ha royisiM Opoil 3aJauu, Bapupaiiyd OT
YBECENUTEIHA JI0 WHIYCTPHAIHH YOpPABICHUS W TMO3BOJSIBA T'BBKAaBOCT U
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ManabupyeMocCT Ha Ijsiiata cucreMa. Ta3u KOHLEMIusi € 0COOEHO MOJIe3HA, KOTraTo
3aJlayara, KosiTo TpsioBa a ObJie pelieHa, JIeCHO Moke J1a ObJie pa3zesieHa Ha O-MaJIKu
€IMHUIIA, KOUTO PA0OTAT OTHOCHTEITHO HE3aBHUCUMU €IHA OT Jpyra, W / WM KOTaro
napanenu3MbT € BaKHa 4acT OT 3ajjayata (HalpuMep B UTpH).

37. Mechatronics Educational Robots ROBCO Phoenix; N. Chivarov, N. Shivarov,
P. Kopacek; "International Journal Automation Austria - IJAA" 2009; Volume 17, Issue
2, ISSN 1562 — 2703, pp. 68 — 73

37.1 Abstract: Important facts for interaction between Robots and Humans are
presented. Educational robots as a good tool for learning about robotics are discussed.
Statistics and Market analysis of robotics is introduced. ROBKO 01 is reminded. A
developed articulated robot Robco Phoenix and its technical parameters are presented.
Hardware and software systems of our articulated robot are described. Importance of
educational robots is concluded.

37.2  Pesiome: lTlpencraBenn ca BaXHH (AKTH 32 B3aUMOJCHCTBHETO MEKIY
poborure u xoparta. OOCHXKHAT ce y4eOHH pOOOTH KaTo JOOBP HMHCTPYMEHT 3a
u3ydaBaHe Ha poOoTHKaTa. BbBexk 1a ce cTaTUCTHKA M aHAJIM3 Ha 11a3apa Ha poOOTHKATa.
[Mpencrass ce ROBKO 01. [IpencraBen e pa3zpaboreH antpornomopder podot Podko
deHUKC U HErOBUTE TEXHUUYECKHU napamerpu. OnucaHu ca xapJyepHUTe U COPTyEepHU
cucTeMH Ha auTporioMopduus po6ot. [logueprana e BaXXKHOCTTa Ha yueOHATa pOOOTHKA

38. Modular Control System For The Family Of Educational Robots “ROBCO”
N. Chivarov, P. Kopacek, N. Shivarov; Robotics and Mechatronics; 7-9 October
2009; Varna Bulgaria; pp. 23 — 27; ISSN1310-3946;

38.1 Abstract: Our family of educational robots ROBCO includes (ROBCO 01
Articulated robot, ROBCO Phoenix Articulated minirobot, ROBCO SCARA robot,
ROBCO Cylindrical robot and ROBCO Spherical robot). The mechanical systems of
ROBCO educational robots consist of a base, modules for relative translation, modules
for relative rotation and a gripper. The easiness in assembling our module together and
the simple connection to the control system make possible creation of different type of
robots that possess similar structure of joints for performing variety of tasks. The
purpose of this paper is to present a Control System for easy control and programming
of all those types and classes of robots, allowing for both manual and automated user
control and configuration.

38.2  Pesiome: BB pamunusara yueouu podoru POBKO ca sximouenn (ROBCO 01
Antponiomopder podot, ROBCO Phoenix Aatporniomopden muandot, po6or ROBCO
SCARA, ROBCO Humunapuuen pob6otr u ROBCO chepuuen poboT). Mexanuunure
cucremu Ha yuyeOHuTe po6otu ROBCO ce checTosT OT 6a3a, MOAYNIH 3a TpaHCIAIMs,
MOJy/H 3a poTanus M XBamaud. JlecHara crio0ka Ha HAIIMTE MOJYJIU WM MPOCTOTO
CBBp3BaHE KbM CHCTEMAaTa 3a yIpaBlICHHE MPaBSAT Bh3MOKHO Ch3/JaBAaHETO HA Pa3THIHH
BUJIOBE POOOTH, KOUTO MPUTEKABAT 3B€HA ChC CXOJHA CTPYKTypa 3a M3IbIHEHHE Ha
pa3nuuHu 3agaun. LlenTa Ha Ta3m cTaTHS € Ja MPENCTaBU CHCTEMA 3a YIpPABICHHE U
IporpamMMpaHe Ha BCUYKH THIIOBE U KJIacoBe y4eOHH poOoTH “PoOKk0”, mo3BOIsIBALIN
PBUYHO ¥ aBTOMATU3HPAHO YIPABJIEHUE U KOHPUTYpUPAHE.
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39. Graphical User Interface for the Family of Educational Robots "*Robco™; N.
Chivarov, P. Kopacek, N. Shivarov; Robotics and Mechatronics; 7-9 October 2009;
Varna Bulgaria; pp. 28 — 30; ISSN1310-3946;

39.1 Abstract: The purpose of this paper is to present a Graphical User Interface for
easy control of all types of the Family of Educational Robots “ROBKO”, allowing for
both manual (by keyboard commands) as well as automated (by execution of automated
control scripts) user control and configuration. Using of such Graphical User Interface
allowing our educational robots to be a good tool for educating students, young
specialist and researchers in many different fields like mechanics, electronic hardware,
software, artificial intelligences, sensor and sensory systems.

39.2 Pesiome: llenra Ha Ta3W cTaTUs € Ja NPEACTAaBU TpaduueH MOTPEOUTEICKH
nHTep(eiic 3a JIECHO yIpaBJeHnEe Ha BCHYKH BUI0BE yueOHU poboTH “PoOK0”, KOWTO
[I03BOJISIBA KAKTO PBYHO (Upe3 KJIaBUATYpPHU KOMaH/H), TaKa U aBTOMaTU3UPaHU (Upe3
U3ITBJIHEHNE HA aBTOMATH3MPAHH KOHTPOJIHH CKPUITOBE) MOTPEOUTEIICKA KOHTPOI H
KoHurypauus. HM3nons3BaHe Ha TakbB rpaduyeH MOTpeOUTENCKH HHTepdeiic,
MO3BOJISIBA HA HAIHUTE y4eOHU poOoTH na ObaaT 1o0bp MHCTPYMEHT 3a 00y4eHHe Ha
CTY/ICHTH, MJIAJIM CIICIIMAIMCTH U U3CJICAOBATENN B PA3JINYHU 00JIACTH KaTO MEXaHHKa,
€JIEKTPOHEH Xapayep, copTyep, U3KYCTBEH UHTEJIEKT, CEH30PHHU U CEH30PHU CHCTEMH.

40. Assistive Mobile Robot Technology for Real-Time Task Implementation,
Monica Dragoicea and Naiden Shivarov, RAAD 2009, May 25-27, 2009, Brasov,
Romania, ISBN 978-606-521-315-9

40.1 Abstract: The tasks for service robots are to carry out difficult, dangerous,
unpleasant, and assistive work for humans in unpleasant, hazardous, and even friendly
environments. The main objectives of this article are to gain an understanding of the
problems arising when developing service robots in the field of the MAT Mobile
Assistive Technology, to identify significant characteristics of theoretical solutions to
MAT, and to develop feasible solutions to MAT using a mobile robotics framework.
These solutions are tested and implemented in a simulated environment and will be
further implemented on a real mechanical platform whose architecture will be further
defined (the MRP Mobile Robot Platform).

40.2  Pestome: 3amaunTe HA CEPBU3HHUTE POOOTH ca Jla U3BBPIIBAT TPYAHH, OTIACHH,
HENPUATHU U MOMOIIHU JASWHOCTH 3a XOpaTa B HENPUATHA, OMAacHA WM MPUATENICKA
cpena. OCHOBHHUTE IIeTH Ha Ta3H CTATHS ca JIa Ce IPECTaBAT MPOOJIEMHTE, Bh3HUKBAIIH
pu pa3paboTBaHETO Ha cepBU3HM poboTu B obnactra Ha MAT Mobile Assistive
Technology, na ce uneHTHMQUUUpPAT 3HAUYUMHU XaPAKTEPUCTHUKH HA TEOPETHUHUTE
pemienns Ha MAT u nma ce paspaboraT npuinoxkumu pemienus 3a MAT pamka B
MoOwmiTHaTa podotuka. Te3n pemenns ca TeCTBaHU M BHEAPEHHN B CUMYJIMpaHa cpeia u
me ObJaT AONBIHUTEIHO BHEAPEHHM Ha pealHa MoOWiHa I1uiardpopma, YHATO
apXUTeKTypa 1ie 0bae nonbaHuTeNHO Aehunupana (MRP Mobile Robot Platform).

41. Kinematics of SCARA Robot, N. Chivarov, V. Galabov;, Austrian-Bulgarian
Automation Day, Problems of Engineering Cybernetics and Robotics, Volume 59, p.51
- p.59, Sofia 2008, ISSN 0204-9848.
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41.1 Abstract: Determined and resolved are the rights and inverse kinematic tasks.
These tasks relate to the definition of functions according to which the input parameters
are changed to control the movement of SCARA robots along a path and their
derivatives. Parabolic laws of motion based on a normalized polynomial obtained on
given paths are synthesized.

41.2 Peztome: IlocTaBeHH M pelIeHU ca MpaBaTa U OOpaTHAa KMHEMaTU4HA 3aJa4u.
Te3u 3amaun ce oTHacAT A0 AehUHUpPaHETO HA (DYHKIMH, CHOPEI KOUTO BXOIHUTE
rmapamMeTpH ce MPOMEHST, 3a Jia ce KOHTpoJiupa ABmkeHuero Ha pobotn SCARA mo
JaJieH MbT W TeXHUTe Mpou3BoAHU. CHUHTE3MpaHW ca MapabOJMYHUTE 3aKOHM Ha
JBMKEHUETO Ha Oa3ara Ha MoJlyuyeH HOpMaU3UPaH MMOJIMHOM Ha 3a/1aICHU TPAEKTOPHUH.

42. Development of a Soccer Robot, N. Chivarov and N. Shivarov, International
Conference PRACTRO 2007, Varna 12-15 June, 2007, p.281-p.286, ISBN 978-954-
91851-4-0

42.1 Abstract: Introduction, technical parameters and rules of soccer robot game are
described. A developed soccer robot is presented. Control system of a Soccer robot is
described. Soccer robot as an example for "Multi-Agent Systems" is discussed. Market
potential of Entertainment robot is introduced.

42.2  Pestome: Onucanu ca TEXHUYECKHUTE IMApAMETPU M TPaBUJIA 33 ChCTE3aHUS C
¢yr6omHu podoTu. [Ipencraren e paspadboreH GpyrooneH podor. Onrcana e cucrema 3a
ynpaBieHue Ha ¢yrooneH pobor. O6chxkaa ce ¢yrdoreH poOOT Kato mpumep 3a
"Myntu areHtHa cucrema'. IlpencraBeH e mazapeH MOTEHIMAT Ha pa3BICKATEIHUTE
poboTH.
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