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1. Communication system for remote control of service robots

Chikurtev, D, Rangelov, I, Yovchev, K, Chivarov, N. Communication system for remote control of service
robots. IFAC-PapersOnLine, 52, Elsevier, 2019, ISSN: 24058963, 192-197. SJR (Scopus):0.3 Q3
(Scopus) JIunk

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.

KoMyHukamonHa cuctema 3a JUCTaHIIMOHHO YIpaBJIeHUE Ha CEPBU3HU POOOTH

Pe3lome: B craTHsATa € TMpEACTaBeHA IEPCOHAIM3MpPAHAa KOMYHHKAIlMOHHA CHCTEMa 3a
JMCTAaHIIMOHHO yIIpaBlIeHUE Ha cepBU3HU poboTH. Cuctemara e 6a3upana Ha IHTepHeT Ha Hellara,
Ve6 texnonorunre, Wi-Fi u ROS. Omnucanu ca cTpyKTypaTa Ha CHCTEMara M INPHIOKCHUTE
TEXHOJIOTUHM, U3ION3BaHU 3a pa3paboTBaHe Ha cucremata. llpeacraBeH e yeO Oasupan
NoTpeOUTENCKN HMHTEpdenc, KOWTO ce H3IMO0J3Ba 3a OCBHUIECTBABAHE HAa JUCTAHIMOHHOTO
yIlpaBlieHHEe Ha cepBU3eH poOoT. [IpoBeneHM ca EKCHEepUMEHTH BBPXY MPEXKOBHUSA Tpaduk,
MpPEXOBOTO 3aKbCHEHHE M BPEMETO 3a OTroBop. Hakpas monmydeHuTe pe3ynTaTd ca aHaJIHu3UpaHu
U Cce BIDKJA, Y€ CUCTeMaTa MMa CIIoCOOHOCTTA J1a MPEJOCTaBs yed TMCTAaHIMOHEH KOHTPOJ BbpPXY
cepBU3€eH po0oT.

2. Spoken Dialogue-based Remote Control of Educational Mobile Robot with Mecanum
Wheels

Chivarov, N, Chikurtev, D, Pleva, M, Ondas, J, Josef, J, Yuan-Fu Liao. Spoken Dialogue-based Remote
Control of Educational Mobile Robot with Mecanum Wheels. 17th International Conference on Emerging
elLearning Technologies and Applications, 2019, ISBN:978-1-7281-4966-0, DOI:
https://doi.org/10.1109/ICETA48886.2019.9040010, 115-121 Be3 JCR uau SJR — unaexkcupan B WoS
win Scopus (Scopus) JInaK

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
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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.

baszupano Ha auanor TMCTaHIIMOHHO YIpaBJIeHUE Ha 0Opa3zoBaTeseH MoouseH podot ¢ Mecanum
KoJjena

Pe3ome: Ta3u cratus onucsa HOBa IutaTopMma Ha oOpa3zoBareseH MoOMiIeH podor ¢ Mecanum
KOJIeJa U Ch3/1aJIeH IJIaCOBO-0a3upaH MOJIeN 3a B3aUMOJICHCTBIE MEeXAY Y0BeK-poOoT. [ToapodHo
ca ONMCAaHM HOBUTE TCHJCHIIMU B M3IOJI3BAHETO Ha ABJIOOKM HEBPOHHHM MPEXHU 3a Pa3IO3HABAHE
Ha ped, 0azupana Ha obnak u ppOoBe. Hakpasi, € 0TUeTeH HanpeAbKbT KaKTO B 00JIAYHOTO, TaKa U
B pp0OBOTO pasno3HaBaHe Ha ped. OcobeHo obemnaBall pe3yaTar OT TeCTa 3a U3MOI3BaeMOCT 32
YCTOWYHMBOCT Ha €XO Ha MOMENICHUETO U (DOHOB IIIyM € IMOCTUTHAT Ype3 MpeUIoskeHaTa CHCTEMa
3a 3acMYaHe Ha JymH 3a chOyxmane Ha nyma (WUW) Ha Gazara Ha KOHBOJIIOIIMOHHA HEBPOHHA
mpexa (CNN).

3. Influence of atmospheric turbulence on the control of flying robotics systems

Kambushev, M, Biliderov, S, Yovchev, K, Chikurtev, D, Kambushev, K, Chivarov, N. Influence of
atmospheric turbulence on the control of flying robotics systems. 2019 IEEE XXVIII International Scientific
Conference Electronics (ET), IEEE, 2019, ISBN:978-1-7281-2574-9, DOI:10.1109/ET.2019.8878670, 1-
4 Bbe3 JCR nan SJR — unaexcupan B WoS uiau Scopus (Scopus) JInHK

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.

Bnusinue Ha atmocdepHaTta TypOyseHLMsS BbpXY YINPaBICHHETO Ha JETATEIHH POOOTU3HMPaHU
CUCTEMH

Pe3rome-Mankure poOoTH3MpaHu OE3NMUJIOTHM JIETATEJHW amapaTd ca U3JI0KEeHW Ha
HEJETEPMUHUPAHU CMYILEHUs, MPUYMHEHU OT cpenara, B KosATo paboraT. ToBa wu3cienBaHe
u3cieABa BIMSHUETO Ha CMYLIEHHUSATa, MPUYMHEHH OT arMmochepHata TypOyJIeHIIUS.
OTKJIOHEHHETO OT JKeJaHaTa TPAeKTOpUs Ha TOJET B TaKUBa YCIOBUS CE€ OLEHSBA upe3
kommoThpHa cumynanus Ha MATLAB na LQR ynpasnenue Ha kBagportopa. [Ipennoxenara
eKCIIepUMEHTaIHa HACTPOIKa MOKE Jla Ce M3I0JI3Ba 32 CPaBHEHHUE U OLIEHKA Ha JAPYTHd METOJU 3a
MpocieIsBaHe Ha TPAEKTOPUSITA.


https://ieeexplore.ieee.org/document/8878670

4. Precise Positioning of a Robotic Arm Manipulator Using Stereo Computer Vision and
Iterative Learning Control

Yovchev K., Chikurtev D., Chivarov N., Shivarov N.. Precise positioning of a robotic arm manipulator
using stereo computer vision and iterative learning control. Mechanisms and Machine Science, 49, Springer
Netherlands, 2018, ISBN: 978-331961275-1, ISSN: 2211-0984, DOI:10.1007/978-3-319-61276-8_32, 289-
296. SJR (Scopus):0.2 SJR, nenonamauni B Q kateropus (Scopus) JluHk

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
Iterative Learning Control techniques in order to compensate any imprecisions of the robot
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.

[Ipenm3Ho MO3MIMOHMpPAHE HAa MaHUMYJIATOp Ha POOOTH3MpaHa pbKA, HM3MOI3BANKU CTEpeo
KOMITIOTBPHO 3pEHUE U UTEPATUBEH KOHTPOII

Pe3ome. CbBpeMEHHUTE CEpBU3HM pOOOTHM ca KOMOMHAIMs OT MoOOWIHA IuiarpopmMa u
poboTu3upan MaHUMynatop. EnHa oT OCHOBHHUTE W Hall — TPYIHM 33/1a4M Mpea Te€3U poOOTH €
TPAHCIOPTHPAHETO HAa O0EKT MEXIy ABe TOUKU. Te TpsiOBa ga MoraT /1a OTKPHUST BCEKH XKellaH
obekT. Cien ToBa a MpUABMKAT MaTdopMaTa Bb3MOXKHO Hail -01130 110 skenanus ooekrt. Cren
TOBa MaHMITyJIaToOpa TpsAOBa Ja MO3UIMOHMpA XBamiaya 6au3o A0 Hero. [locrmeaHara crhhka e
XBalllaHE M TPAHCIIOPTHpaHEe Ha oOekTa. Ta3w craTWs MpeacTaBs HOB MOAXOJ 3a PEIIaBaHE Ha
npo0iemMa ¢ MMO3UIIMOHNPAHETO HAa pbKaTa Ha MaHMIyaaropa. [IpeacraBeHuaT MeTor KOMOMHKPA
KOMITIOTBPHO 3pEHHE M WUTEPATUBHH TEXHHWKH 32 KOHTPOJ Ha OOYYEHHMETO, 3a Jja KOMIICHCHPA
BCSIKAKBM HETOYHOCTH Ha KMHEMaTHWKaTa M JAWHAMUKaTa Ha poborta. ToBa Boam 110 epeKTUBHO
pelIeHne, KOeTo yCcIsiBa Ja nperu3upa NO3UIIHOHUPAHETO O30 J10 )KeTaHust 00EKT, JOpU KOTraTo
MMa MHOT'O MaJIKO IIO3HAHUA 3a TE3UM MaTEeMaTHMYECKH Mozeiau. ToBa € yCTOMYMB METOJH, KOWTO
aBTOMATHYHO C€ aJIalTHpa KbM MEXaHWYHO W3HOCBAHE IO BpeME Ha HOPMAJIHU ONEpaluy, a HE
KbM TEXKH IMOBpEIM WIM HeTo4deH ¢abpudyeH mMoHTax. Ciex TOBa METOIBT € BaJUAMpPaH Ha
(dbu3mIecKr poOOTU3UPAH MAHUITYIIATOP.

5. User identification and prioritization control of service robot teleoperation

Chivarov, N, Chikurtev, D, Pleva, M, Ondas, S, Liao, Y. User identification and prioritization control of
service robot teleoperation. 2020 11th IEEE International Conference on Cognitive Infocommunications,
IEEE, 2020, ISBN:978-1-7281-8214-8, ISSN: 2380-7350, DOl:
10.1109/CogInfoCom50765.2020.9237871 Jlunk
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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.

Wnentudukanys Ha MOTpeOUTENSI U KOHTPOJI Ha IPHOPUTETUTE HA TEJICONEpaLusiTa Ha CEPBU3EH
poboT

Pe3iome - B Ta3u cratus e nmpeacTaBeHa HOBa BEPCHsl HA HAIIMS TOMOIIEH POOOT ¢ TMCTAHLIMOHHO
yIpaBJIeHUE 3a BB3pAacTHU Xopa M xopa ¢ yBpexaanus - ROBCO 20. PoGorsT MOXe na ce
yIpaBisiBa AUCTAHLMOHHO UpE3 UHTEPHET. 3aTOBa ce MpeylaraT CUCTEMH, METOIU U aJITOPUTMHU
3a TapaHTUpaHEe Ha CHUTYpHOCTTa UM 0Oe30macHOCTTa Ha KpaWHUTE MOTPeOUTEeNu B
TeneynpasieHuero. OnucaHu ca ¥ ca OLIGHEHH METOIU 3a BU3YaJIHO/IMLEBO pa3MO3HABAHE U
rjlacoBa mpoBepka Ha ropopemus. [Ipennara ce cuctema 3a MoBEIEHYECKO yIIPaBICHUE U 1aBaHE
Ha MPUOPUTET HAa NOTPEOUTEIUTE U TEXHUTE MpaBa 3a JOCTHII 0 poOoTa.

6. Usability study of Tele-controlled Service robot for increasing the quality of life of elderly
and disabled - “ROBCO 17~

Chivarov N., Chikurtev D., Rangelov I., Markov E., Gigov A., Shivarov N., Yovchev K., Miteva L..
Usability study of tele-controlled service robot for increasing the quality of life of elderly and disabled —
“ROBCO 17”. Mechanisms and Machine Science, 67, Springer Netherlands, 2018, ISSN: 2211-0984, DOI:
10.1007/978-3-030-00232-9_13, 121-131. SJR (Scopus):0.2 SJR, Hemomagam; B Q kareropus
(Scopus) JIunk

Abstract. The purpose of our study is to research the usability of a tele-controlled 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.

[Ipoy4yBaHe Ha U3MOI3BAEMOCTTA HA TEJICYIPABIISIBAH CEPBU3CH pOOOT 3a MOBHUIIIABAHE KAYECTBOTO
Ha KUBOT Ha BB3pACTHU XOpa U Xopa ¢ yBpexaanus-,,ROBCO 17

Pe3tome. LlenTa Ha HamieTo u3cieaBaHe € /1a ce U3cieBa W3MO0I3BaeMOCTTa Ha TEJIeyNpaBisiBaH
CepBU3EH pPOOOT Upe3 U3BBPIIBAHE HA PeaTHU TECTOBE Ha poOoTa ¢ Bh3pacTHHU Xxopa. KonTpoa Ha
po0oTa ce OCHOBaBa Ha MHOTOKaHajJHa CHUCTeMa 3a Pa3MpOCTpPAaHEHUE Ha JaHHU OT BBHIIHHU
YCTPOWCTBA, KAaTO - JDKOWCTHUK, BUPTyaJIeH JpKOWMCTUK, MukpodoH, Kinect u Leap Motion 3a
ocuUrypsiBaHe Ha e(eKTHBHA IMOMOI Ha BB3PACTHHUTE XOpa 3a TEXHHUTE pa3iuuyHu Hyxau. B
cTaTusTa ca onvucanu GyHKIuoHaTHOCTUTE Ha podoTa ROBCO 17 u npuHIMIMTE Ha U3BBPIIBAHE
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Ha ekcriepuMeHTHTe. Hakpas mpeacraBsiMe pe3ynTaTuTe OT BIIEUATIICHUATA HAa BB3PACTHUTE XOpa
U TEXHHUTE MPENOPBKH 3a ObJCIIN HACTPOUKH Ha CEPBU3HUS POOOT.

7. Exploring Human-Robot Interfaces for Service Mobile Robots

Chivarov N., Chikurtev D., Pleva M., Ondas S.. Exploring Human-Robot Interfaces for Service Mobile
Robots. 2018 World Symposium on Digital Intelligence for Systems and Machines (DISA), IEEE, 2018,
ISBN:978-1-5386-5102-5, DOI:10.1109/DISA.2018.8490531, 337-342 Jlunk

Abstract—The article describes the human-robot interfaces designed to provide interaction
between the elderly / disabled and robots. Communication interfaces have been developed, to
achieve user-friendly human-robot interaction. The article discusses different types of interfaces
for human-robot interaction. Described are the human-robot interfaces that are designed and
applied in the robot ROBCO 17. In addition, an alternative solution to the problem for the voice
communication and speech recognition interface is proposed. The Julius Open-source speech
recognizer based system has been applied and tasted for greater autonomy and customization of
voice recognition settings. Experiments were conducted with each of the interfaces and results were
presented.

[TpoyuBane Ha uHTEpdelcuTe YOBEK-POOOT 3a CEPBU3HU MOOMIIHU poOOTH

Pe3rome: Crartusra omnucBa wuHTEpdelcuTe YOBEK-POOOT, MpeaHA3HAYCHH Ja OCHTYpST
B3aMMOJICHCTBHE MEXIY BB3PACTHH XOpa / Xopa ¢ yBpexaanus u pobotu. Paspaborenu ca
KOMYHHUKAIIMOHHU HHTep(delcH, 3a 1a ce MOCTUTHE YyIOOHO 3a MOTpeOUTeNs B3aMMOJACHCTBHUE
4qoBeK-poOoT. Cratuara oOCHXKIa pa3iuyHU BUAOBE MHTepdeiich 3a B3aMMOACHCTBHE YOBEK-
po6ot. Onucanu ca naTepdeiicutTe YoBeK-podOT, KOUTO ca MPOCKTUPAHH U MIPUIIOKEHH B poOoTa
ROBCO 17. OcBeH ToBa ce mpejiara alTepHaTUBHO PEIICHHE Ha MpoodsiemMa 3a uHTepderica 3a
rj1acoBa KOMyHUKAIHMA M pa3no3HaBaHe Ha ped. CucremaTa 3a pa3lo3HaBaHe Ha ped ¢ OTBOPEH KO
Julius e mpunoxeHa 1 TecTBaHa 3a MO-TOJIIMa ABTOHOMHOCT M NIEPCOHATN3NPAHE Ha HACTPOHKHUTE
3a pa3no3HaBaHe Ha Tiac. bixa mpoBeneHM eKCIIEpUMEHTH ¢ BCEeKH OT mHTepdeiicure n Osxa
IPEACTaBEeHU PEe3yITaTHTE.

8. Cost Oriented Tele-Controlled Service Robot for Increasing the Quality of Life of Elderly
and Disabled - ROBCO 18

Chivarov N., Chikurtev D., Emanuil M., Chivarov S., Kopacek P.. Cost Oriented Tele-Controlled Service
Robot for Increasing the Quality of Life of Elderly and Disabled - ROBCO 18. IFAC-PapersOnLine, 51,
30, Elsevier Ltd., 2018, ISSN: 2405-8963, DOI: https://doi.org/10.1016/j.ifacol.2018.11.285, 192-197. SJR
(Scopus):0.26 Q3 (Scopus) Jlunk

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
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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.

LleHOBO OpMEHTHpaH TeJie-KOHTPOJIIMPAH CEpBU3EH poOOT 3a MOBHUIIABAHE KAYECTBOTO HA )KUBOT
Ha BB3PAacTHU X0pa U xopa ¢ yBpexxaanus-ROBCO 18

Pe3rome: Taszu cratus npenctass cepBusHus pooor ROBCO 18 u xak Toit e npoekTupan aa ob1e
neHoBo opueHTupad. Llenta Ha ROBCO 18 e na noanomara Be3pacTHH XOpa U X0pa € yBpEXAaHMs,
JeiicTBAlKM KaTo JIMYEH JAOMAIIeH aCUCTeHT. POOOTHT 11e MoXke e(h)eKTUBHO Jja ToMara Ha XopaTa
B JioMoBeTe UM. POOOTHT € mpoekTupaH aa ObJe 1EHOBO OPUEHTHPAH, KaTo M3MOJI3Ba €BTUHU
ycTporicTBa U komnoHeHTH. CodTyepbT 3a ynpasiieHue Ha poOOTH € pa3padoTeH, 3a Ja MO3BOJIU
M3MOJI3BaHETO Ha pa3jinyHu HHTepdeiicu u meroau 3a ympasieHue. CoTyepHara cucremMa Ha
po0oTa ONTUMHU3KPA U PA3MPOCTPaHABA JaHHU OT CEH30PUTE U 33/IBI>KBaHUsITa Ha poOoTa. [1o To3u
Ha4YMH BB3PACTHUTE XOpa U XOparta ¢ yBpexKIaHHs ca B 0e30MacHOCT pu OopaBeHeTo ¢ poboTa 1
Morar ja u3zbepar ynooeH MeTo/ 3a ynpasieHue Ha pobora. Hakpas mpoBenoxme eKCiepuMeHTH
C BB3pPacTHH X0pa, 3a J1a MPOBEpPUM KaK pOoOOTHT M3MbJIHSABA pa3IM4HU 3a7aud. B 3akmioueHue e
MIpe/ICTaBeH IMperjie/l Ha U3MO0JI3BaEMOCTTa Ha I[EHOBO OPUEHTUPAH Telle-KOHTPOJIMPaH CEpPBU3EH
poOOT 3a MOBUINIABaHE KAaYECTBOTO Ha KUBOT HA BB3PACTHU XOpa U xopa ¢ yBpexaanus-ROBCO
18.

9. Method for testing the grinding media in mills

Chikurtev D.,, Groueva M.,, Stoimenov N.. Method for testing the grinding media in mills. 8th International
Conference on Mechanical Technologies and Structural Materials (MTSM 2018), Split, Croatia, September
27-28, 2018, 70, Croatian Society for Mechanical Technologies, Croatia, 2018, ISSN:1847-7917, 7-11
JInHK

Abstract: This article describes a method for studying the wear of lifters in mills. In order to
perform this study, it is necessary to make a 3D model of lifters using a 3D scanner. After that, it
IS necessary to compare it with the original 3D model with the new one. Due to the unfavorable
and dangerous environment in the mills, it is advisable to avoid accessing people in them. Because
of these prerequisites, the purpose of this study is to achieve remote capture of lifters through a
robot and 3D scanner. The requirements for the robot's parameters and characteristics, as well as
the necessary properties of the 3D scanner, are described. Methods are explored for remotely
controlling the robot and the 3D scanner as well as for transmitting the captured data of the 3D
models to a remote device.

MGTOI[ 3a U3CJICABAHC HAa MCJICIIIAaTa CpClia IMpu MCIHUIA
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Pe3rome: B Ta3zu cratus e onmcaH MeTO[ 3a M3CJIEBaHE HA M3HOCBAHETO Ha JIM(PTEpUTE NpU
MEJIHUIUTE. 3a J]a ce M3IIBJIHU TOBa M3CJEJBaHE, € HEOOXOIUMO J1a ce€ HalpaBH 37 MOJeN Ha
mudTepure, ¢ momoulra Ha 31 ckeHep. Cies ToBa TpsiOBa J1a ce CpaBHU C OPUTUHAIHUS 311 MOZET
cbC HOBO HampaBeHus. [lopanm HeOmarompusiTHaTa W OINAacHa cCpeJa B MEJIHUIUTE €
MPEMOPBUMTENTHO 2 ce M305ATrBa AOCThIIA HA Xopa B TAX. [lopaay Te3u mpennocraBKy, LeITa Ha
TOBA M3CJIE/IBaHE € J]a C€ TIOCTUTHE TMCTAHLIMOHHO 3aCHEMaHe Ha JIM(TEpUTE MOCPEICTBOM POOOT
u 3]1 ckarupamo ycrpoicTBo. OnucaHu ca U3MCKBAHUATA KbM MAPAMETPUTE U XapaKTEPUCTUKUTE
Ha poOoTa, KakTO M HEOOXOAMMHUTE CBOWCTBAa Ha 31 CKeHepa. M3cieaBaHu ca MeToIu 3a
JTMCTAHIIMOHHO yTIpaBJieHUEe Ha po0oTa U 371 CKeHepa, KaKTO U 3a pejaBaHe Ha 3aCHETUTE JaHHU
Ha 371 MOJIEIUTE KbM OTJIaJICYCHO YCTPOHCTBO.

10. Cost-Oriented Mobile Robot Assistant for Disabled Care

Chivarov N., Chikurtev D., Yovchev K., Shivarov S.. Cost-Oriented Mobile Robot Assistant for Disabled
Care. IFAC-PapersOnLine, 48, 24, Elsevier Ltd., 2015, [ISSN: 2405-8963, DOI:
10.1016/j.ifacol.2015.12.069, 128-133. SJR (Scopus):0.29 Q3 (Scopus), JIunk

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 services.

LleHOBO OpHeHTHpaH MOOMJICH POOOT-aCUCTEHT 3a TPHIKH 32 XOpa C YBPEKTaHHS

Pe3rome: ToBa pe3rome onucBa HAKPATKO Kak MOOMITHATAa cUCTEMa 3a pOOOTH aCUCTEHTH 3a XOpa
C YBpEeXJIaHUsI MOXKe /1a Ob/ie peHTabmiHa. ToBa cTaBa upe3 U3I0JI3BaHE Ha IMIMPOKO TOCTHITHU Ha
raszapa 4acTu 3a poboTu u yeb 6a3upan notpeduTencku uarepdeiic. Taka de Ta3u cucteMa MOXKe
JIECHO JIa C€ YIpaBJjsiBa JIOPH Npe3 MHTEPHET. 3a 1a Obae yao0eH 3a notpedurens, GpppMyepbT U
codTyepbT Ha poOOTa BHEIPSBAT Pa3IMUYHU aJITOPUTMU 3a yrpaBiieHue-kato PID ynpasnenue Ha
IBUTaTeNs U U30srBaHe Ha cOMbCHIM. ToBa BOAM O MOCTUTaHE HA MHOTO IJIABHO WM MPEIU3HO
JIBUKCHHE W KOHTPOJ, TOJICPAHTEH KbM TPEIIKUTE Ha omepartopa. [Ipemmarat ce u ce oneHsBAT
pas3jinii MCTOAU 3a U3IIpPAlaHC HAa KOMAaHIU 3a ABUXKXCHUC KbM CUCTCMATa Ha MO6I/IJIHI/I}I pO6OT.
Po6oThT 11e MOKe Ja HAIOMHS Ha XopaTa ¢ yBpeXIaHUs J]a IpueMaT JIeKapcTBa, TOU Iie cepBUpa
MPEBAPUTEIIHO MPUTOTBEHA XpaHa M HAITUTKH, 1€ BKIIOYBA/U3KIIIOUBA EIIEKTPOHHHU YCTPOMCTBA,
11e MpeaynpexaaBa, KoraTo 3[paBeTo Ha YOBEKA CE BIIOIIH U IIE CE CBBPKE C JIEKapsl, POJTHUHUTE
WJIHM ChC CTICIIHUTE CITY>KOH.


https://www.sciencedirect.com/science/article/pii/S2405896315026932?via%3Dihub

11. Indoor Navigation Using Existing Infrastructure for Professional Service Robots

Chikurtev, D, Yovchev, K, Chivarov, N, Rangelov, 1. Indoor Navigation Using Existing Infrastructure for
Professional Service Robots. Advances in Intelligent Systems and Computing, 980, Springer Nature, 2019,
ISBN:978-303019647-9,  ISSN:2194-5357, DOI:10.1007/978-3-030-19648-6_27, 231-239. SJR
(Scopus):0.184 Q3 (Scopus) JIunk

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.

BbTpemna HaBuramms, H3MOJ3Ballla CHIIECTBYBalla HHEGpAcTpyKTypa 3a HpodecHOHATHU
o0CITy>KBaIm poOOTH

Pe3tome. JlenbT Ha 0Ocmy)BamuTe podoTH ce yBenuuasa. ['omsim 6poii oT Te3u podboTH ca podoTH
3a Mpo(eCHOHATHO 00CTyXBaHe, KaTo poOOTH 3a 00CTyKBaHe Ha KIIMEHTH U JJOTUCTUYHU pOOOTH.
EnHO OT OCHOBHHTE M3UCKBAHMS HA TE€3U POOOTH € CIOCOOHOCTTA J1a Ce IBUXKAT B CPe/ia, B KOATO
GPS cucrema He MOXe /a ce M3MONi3Ba. Ta3u CTAaTUS M3CIEABAa CHIIECTBYBALIUTE METOAM 3a
JIOKaJIM3alysl ¥ HaBUTaIUs Ha 3aKpuTo. TS mpesara HOB IIbJICH NOAX0A. T03H OIX0/1 HE H3UCKBA
MHTETPUpPaHEe Ha HOBAa BBTPEIIHA HABUTALMOHHA CHUCTeMa. BmecTto ToBa ce pasriexia
chliecTByBamara 24/7 MHQpacTpyKTypa 3a BUACOHAONIONEHUE, KAKTO M BB3MOXKHOCTUTE Ha
oOcykBarus poooT. IIpeanoxkeHuaT moaxoa MoKe /1a HaMalld KaKTO MbPBOHAYAIIHUTE Pa3XOu
3a MHTEeTpupaHe Ha poOOTH3MpaHaTa CUCTEMa, Taka U pa3xoauTe 3a moJapbxkKa. [locienBamara
HOJIPBKKA MOXKE J1a C€ M3BBPIIM U3ILUIO OT pa3cTosHue. [IpeiokeHuIT Moaxoa € BaInANPaH
€KCIIEpUMEHTAITHO Ha MOOUJIEH POOOT.

12. 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. Wearable Internet of Things to Trigger
the Actions of a Tele-Controlled Service Robot for Increasing the Quality of Life of Elderly and Disabled.
17th International Conference on Emerging eLearning Technologies and Applications, 2019, ISBN:978-1-
7281-4966-0, DOI:https://doi.org/10.1109/ICETA48886.2019.9040103, 122-125 be3 JCR unau SJR -
uHaAekcupad B WoS uiu Scopus (Scopus) JInHK

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


https://www.scopus.com/record/display.uri?eid=2-s2.0-85065993516&origin=resultslist&sort=plf-f&src=s&sid=bc1f26f04acaa737bf061cba8410ca31&sot=autdocs&sdt=autdocs&sl=18&s=AU-ID%2856495530100%29&relpos=0&citeCnt=0&searchTerm=
https://www.scopus.com/record/display.uri?eid=2-s2.0-85082998481&origin=resultslist

Quality of Life of Elderly and Disabled Robco 19 is described. Communication aspects of the
interoperability are also introduced.

Hocumu HMHTEpHET OT HeElla, KOMTO Ja 3aJCWCTBAT NEUCTBUATA HA TEJIEYNpPABIsBaH CEPBU3ECH

pOOOT 3a MOBHUINIABaHE KAUECTBOTO HA JKMBOT HA BB3PACTHU Xopa M Xopa ¢ yBpexaanus-ROBCO
19

Pe3rome - JIOKyMEHTBT € IIOCBETEH Ha MpUIIaraHeTo Ha MIHTepHeT Ha Helara 3a yIpaBiIeHUE Ha
obciyxBaiy podot. [IpencraBeHa e mpoeKkTHUpaHa HOCUMa apXHUTEKTypa M HelHaTa OnepaTHBHA
CBbBMECTHMOCT C OIEpallMOHHATa CUCTeMa Ha po0oTa, 3a Jja ce IUIaHUpaT JAEHCTBHUIATA Ha POOOTa.
Omnucan e Tene-ynpasisieM CepBU3€H poOOT 3a MOBUIIABAHE KAYECTBOTO HA KHUBOT Ha BH3PACTHU
X0pa 1 Xopa C yB pexxnanus Robco 19. IlpencraBenu ca KOMYHUKAITMOHHUTE acleKTH Ha
olnepaTuBHATa CbBMECTUMOCT.

13. Multi-channel software infrastructure for remote control of service robots

Chivarov, S, Chikurtev, D, Yovchev, K, Chivarov, N. Multi-channel software infrastructure for remote
control of service robots. 6th International Conference on Control, Decision and Information Technologies

(CoDIT), IEEE, 2019, ISBN:978-172810521-5, DOI:10.1109/CoDIT.2019.8820362, 1283-1288 be3 JCR
wind SIR — unaexcupad B WoS usm Scopus (Scopus) JInmHK

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.

MHuorokananHa codpryepHa HHGPaCTPYKTypa 3a JUCTAHIIMOHHO YIPABJICHUE HA CEPBU3HU POOOTH

Pe3iome - B Ta3u CTaThs € MpEJCTaBeHA YHUBEPCAIHA CUCTEMa 3a YIPaBJICHUE U MEHAKUPaHEe Ha
obocimykBanm poborn. ToBa wu3cieqBaHE ONWMCBA OCHOBHUTE WJIEH, AapXHTEKTypara W
3aIBJDKUTETHATE (PYHKITMOHATHOCTH Ha o0ma codTyepHa WH(pacTpyKTypa, MOAXOMIsIIA 3a
pa3IMYHHTE 3319, U3ITBIHIBAHU OT ChBPEMEHHUTE CEPBU3HU poOoTH. [Ipenoxenara ciucrema
TpsiOBa Ja TMPEAOCTaBs OTHAICYCH AOCTHII JO poOOTa M MBIHO AMCTAHIIMOHHO YIpaBJICHHUE,
IMAarHOCTHKA ¥ KOHTPOJI. B chmoTo Bpeme codryepHara cuctema TpsiOBa 1a CbOMpa BCUYKHU JaHHU
Y YIIPaBIISIBAIIM CUTHAIIM U J]a TH pa3npezesis BbB Beska nmoacuctema. CtaTtusita mpeacTaBs peaTHu
MPUMEPH U MPUIIOKEHUSI Ha 00ChkIaHaTa codpryepHa cuctema. [lageHu ca ObAemm mo100peHus
Y TIPWIIO’KEHUS Ha TIPEJTO’KeHaTa CIcTeMa B 00J1acTTa Ha MHAYCTpHaIHaTa POOOTHKA.

14. An Intelligent Control System for Service Robots
9


https://www.scopus.com/record/display.uri?eid=2-s2.0-85072841289&origin=resultslist&sort=plf-f&src=s&st1=Chikurtev&st2=&nlo=1&nlr=20&nls=count-f&sid=47f612bd866cd2a3e3172450adb944d6&sot=anl&sdt=aut&sl=37&s=AU-ID%28%22Chikurtev%2c+Denis%22+56495530100

Yovchev, K, Chikurtev, D, Chivarov, N, Grueva, M. An Intelligent Control System for Service Robots.
IFAC-PapersOnLine, 52, Elsevier, 2019, ISSN:24058963, 327-332. SJR (Scopus):0.3 Q3 (Scopus) Jlunk

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.

HHTenurenTHa cucTeMa 3a ynpaBJieHHUEe Ha CEPBU3HH POOOTH

Pe3ome: ToBa wu3cienBaHe MPEACTaBs M3CIEABAHE HAa TUMHYHUTE CTHIIKH, HEOOXOIUMH 3a
YCIICIIHO M3MBJHEHUE Ha THUIIMYHUTE 3a/a4d Ha POOOTUTE 3a MEepCOHAIHO obOciyxBaHe. To
npeJylara Kak Te3u CTBIIKM MOTat J1a ObJaT CTPYKTYPUPaHU U MHTETPUPAHU B €KCIIEPTHA CUCTEMA
3a camooOyuyeHue. HampaBeHH ca peaHM €KCIIEPUMEHTH BBPXY pPOOOT 3a JMYHU YCIYTH.
Pesynrature OT TE3UM EKCHEPUMEHTH CTUraT [0 3aKIIOYCHUETO, Y€ Ype3 HU3IOJI3BaHE Ha
MHTEITUTEHTEH PEKUM Ha YIPaBJICHUE ISTIOCTHOTO MOTPEOUTENICKO U3KUBSIBaHE ce 1oaoopsBa. C
BIPAJICHUS PEXKHUM POOOTHT JIECHO 1€ CE€ YIPaBisiBa OT Bb3PACTHU XOpa WM X0pa 0e3 OIuT.

15. Determination of Object Location for Robotic Grasping Using Depth Vision Sensor

Chikurtev, D., Yovchev, K., Chikurteva, A., Chivarov, N.. Determination of Object Location for Robotic
Grasping Using Depth Vision Sensor. Mechanisms and Machine Science, 84, Springer, Cham, 2020,
ISSN:2211-0984, DOI:https://doi.org/10.1007/978-3-030-48989-2_63, 596-605. SJIR (Scopus):0.172 Q4
(Scopus) JIunk

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 improve 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

OnpenensiHe Ha MECTOITOJIOKCHHETO Ha 00CKTa 32 pOOOTHU3MPAHO XBaIllaHe C TTIOMOIIITA Ha CEH30]
3a IBJIOOYNHHO 3PCHUE
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Pe3ome. XBaimmanero Ha OOCKT € €IHAa OT OCHOBHHUTE 3aJaud Ha MOOWMJIHUTE POOOTH3WpaHHU
wiatgopmu, 000pyaBaHH ¢ poOOTH3UPaHK MaHUITyIaTopu. Taszu 3agaya Moske J1a Obie pasaeneHa
Ha JIB€ 10 -MaJIKH noj3aaa4n. [IbpBara moa3angaya e onpeensHeTo Ha ONTHUMAaTHATa MO3UIHS 32
MoOmIHaTa poOoTH3MpaHa ratdopMma 3a yCIelHo U3TbIHEHNE Ha BTOpaTta noj3aaadya. Broparta
noj3ajgaya € JACHCTBUTENHOTO XBallaHe Ha OOEKT, W3BBPIIEHO OT BeYE IO3UIIUOHUPAHUS
poOOTH3MpaH MaHUMYNAaToOp. Ta3u cTaTus M3CIeBa KaK HAIMYHHUAT CEH30p 3a IbJIOOYMHA U
I[BETHO 3pEHHE MOJKe Ja ObJIe BKIIOYEH B pOOOTU3UPAHOTO yIIpaBIIeHHE, 3a J1a Ce MOA00pU MbpBaTa
noa3anava. [IpencraBen e moaxo[ 3a onpenesiHe Ha Hail -MoXoA1IaTa Mo3UIKs Ha MOOMIIHATA
miargopma 3a xBamjane Ha o0ekT. To3u moaxoq KOMOMHHpA JaHHUTE, ChOpaHU OT CEH30pa 3a
IbI00YMHA U U3II0JI3BA AITOPUTMH 33 KOMITIOTBPHO 3peHHe, 3a 1a HaMepH MPaBHIIHATA IPOCKITUS
Ha o0OeKTa, KOWTO TpeACTaBiIsiBa HHTEPEC BBPXY JABYHM3MEpHaTa KapTa, TE€HepupaHa oOT
HaBUTAIlMOHHATa cucTeMa. Toil B3emMa MpeaBuja MapaMeTpuTe KakTo Ha MoOmiIHaTta miatdopma,
Taka W Ha poOOTHU3MpaHWs MaHUNynartop. [IpoBeleHUTE EKCIEPUMEHTH BBPXY pealiHa
poboTu3MpaHa crucreMa ca 00CHICHU U Te3H EKCIIEPHUMEHTH TTOKa3BaT, Y€ MPENIOKEHUST ITOIX0]]
moAo0psiBa CIIOCOOHOCTUTE 3a XBalllaHe Ha 00CKTH Ha poOOTHU3UpaHATA CHCTEMA

16. Model of Project-Based Learning Platform

Chikurteva A., Chikurtev D.. Model of Project-Based Learning Platform. 55th International Scientific
Conference on Information, Communication and Energy Systems and Technologies, IEEE, 2020,
ISBN:978-1-7281-7144-9, DOI:10.1109/ICEST49890.2020.9232753 be3 JCR uiau SJR — unjgekcupan
B WoS wiu Scopus (Scopus) JImaK

Abstract — The implementation of the Project Based Learning (PBL) in education facing a number
of problems and difficulties, prompting teachers to avoid its use and rely on traditional methods of
training. The article examines the role of ICT in PBL, the benefits of PBL and its main problems
in its implementation. A conceptual model of a PBL platform in education is proposed to guide
and assist the teacher in planning, implementing and presenting project results. The role of the
teacher is leading and involves preparing, presenting a project, motivating students, managing the
process through continuous communication and facilitating.

Mopen Ha iaTdopma 3a oOydeHue, 0a3upaHa Ha MPOCKTH

Pe3tome - [Ipunaranero Ha mpoekTHO-0a3upano ooyuenue (PBL) B 0Opa3oBaHueTO € M3MPaBEHO
npeJ penrua npodieMu U TPYAHOCTH, KOETO Kapa YUUTEIUTE Ja U30SATrBaT U3MOJI3BAHETO MY U Ja
paszuuTar Ha TPAJUIIMOHHUTE MeToau Ha oOydeHne. Ctatusra pasriexaa poiasra Ha MKT B PBL,
nomsute oT PBL 1 ocHOBHHTE My TTpo0s1eMu Ipu HEWHOTO npuiarane. [Ipennara ce KoHnenTyaieH
mozen Ha PBL mmardgopma B oOpa3zoBaHHETO, KOWTO Ja PHKOBOAM W TOJIIOMAara y4uTelss TP
IUTAaHUPAHETO, MPUJIATaHEeTO U MPEJCTaBIHETO HA Pe3yNTaTuTe OT mpoekTta. Ponsta Ha yuuTens e
BOJCIIA W BKJIIOYBA IOATOTOBKA, MPEACTaBsIHE HA IMPOEKT, MOTHUBHUpAHE Ha YUYEHUIUTE,
yIpaBIE€HUE Ha IIPOIEca Ype3 HENPEKbCHATA KOMYHHUKAIUS U YIECHABAHE.
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17. Research and analysis of modern space heating technologies and management for industrial
buildings

Yosifova, V, Chikurtev, D, Petrov, R. Research and analysis of modern space heating technologies and

management for industrial buildings. IOP Conference Series: Materials Science and Engineering, 878, IOP

Publishing Ltd., 2020, ISSN:1757-8981, DOI: https://doi.org/10.1088/1757-899X/878/1/012010, SJR
(Scopus):0.2 SJR, nenonamamnr B Q kateropus (Scopus) JInHk

Abstract: The paper observes different modern space heating technologies suitable for industrial
buildings. Their main working principles and applications are researched related to their energy
efficiency. The problems about heating of large scale spaces in industry are observed. A
compartment analysis between the technologies is carried out with their advantages and
disadvantages.

W3cnenBane W aHaiM3 Ha CHBPEMEHHUTE TEXHOJOTMHM 3a OTOIUJICHHE M YIpaBICHHE Ha
MIPOMUILIEHU CTPaax

Pe3tome: JIOKyMEHTBT pa3Iiiexa pa3lIuYHd CHBPEMEHHHM TEXHOJIOTMH 3a OTOIJICHHE Ha
MOMEIIEHHUS, TTOIXOAAIIN 32 IPOMHIIUIEHH crpaau. M3cnenBaT ce TeXHUTe OCHOBHU NPHHIUITN HA
paboTa W TpPUIIOKEHMS, CBBP3aHM C TAXHaTa eHepruiiHa edexrtuBHocT. HabmomaBar ce
npoOJeMHUTEe C OTOIUIGHHETO Ha TOJIEMH NPOCTPAHCTBA B INPOMHUILICHOCTTA. V3BBpIIEH €
CpaBHUTEJICH aHAIN3 MEX]Ty TEXHOJIIOTUUTE C TEXHUTE MPEAUMCTBA U HETOCTATBIIH.

18. Investigations on Heat Extraction in Multilayer PCB Structures

Andreev S., Spasova N., Chikurtev D.. Investigations on Heat Extraction in Multilayer PCB Structures.
2018 IEEE XXVII International Scientific Conference Electronics - ET, IEEE, 2018, ISBN:978-1-5386-
6693-7, DOI:10.1109/ET.2018.8549638 Jlunk

Abstract — This article presents experiments of the measurement of heat transfer in multilayer
structures of FR4 material with different topologies at the first and second levels in the presence of
thermoal vias. For the purpose of the experiment a power diode in SMC package is used as heat
source and copper pads are placed on the second conductive layer in order to extract the heat. The
thermoal vias, connecting the top solder pads and the copper pads, are designed with a different
diameter and the structures are electrically charged. The goal is to investigate the change in the
diode temperature when applying a different power supply. This article illustrates the heat
dissipation dependence on the diameter and thickness of the thermal-vias. The measurement of the
temperatures for obtaining the results is done by a thermal camera FLIR P640.

I/IBCHC,Z[BaHI/IH Ha W3BJIMYAHETO Ha TOIIJIMHA B MHOTOCJIOMHU CTPYKTYPH OT IICUATHU IIJIATKU

Pe3srome - Tasu cratus mnpencraBs €KCIEPUMEHTH 3a HM3MEpPBaHE Ha TOIUIONPEAABAHETO B
MHOT'OCJIONHM CTpyKTypu oT FR4 MaTepuan ¢ pa3jauyHu TOMOJIOTHMH Ha IBPBOTO M BTOPOTO HUBO
B IIPUCBCTBHUETO HA TEPMOYJIOBUTENH. 3a LIEJUTE HA EKCIIEPUMEHTA KaTO U3TOYHUK Ha TOIUINHA CE
u3nonsBa 3axpansaml guod B SMC makeT M MEIHH IMOMIOXKKH C€ IOCTABAT BBPXY BTOPHS
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IPOBOJAIL CJIOW, 3a Jla ce Hu3BJede TOIUIMHATa. TepMOylOBHTENINTE, CBBP3BALU TOPHUTE
3amosiBallld TOJUIOKKA W MEOHUTE TaMIIOHM, Ca IPOEKTUPAHU C pa3ivyueH IUaMeTbp |
CTPYKTypHUTE ca 3axpaHeHH. LlenTa e ga ce uscnensa npoMsiHaTa B TemMIepaTypara Ha AUoJa Ipu
IIpUJIaraHe Ha pa3jIM4HO 3aXxpaHBaHe. Ta3u cTaTs WIIOCTPHpA 3aBUCMMOCTTA Ha pa3ceiiBaHE Ha
TOIUTMHATA OT AMaMEThpa U AeOenHaTa Ha TOINIMHHUTE OTBOPH. MI3MepBaHEeTO Ha TeMIepaTypuTe
3a [OJIy4aBaHEe Ha pe3yiTaTute ce u3BbpiBa ¢ repmokamepa FLIR P640.

19. APPLICATION OF ARDUINO FOR CONTROL OF MOBILE MINI-ROBOT WITH DC
MOTORS

Chikurtev D., Chivarov N., Radev D., Shivarov N.. Application of Arduino for Control of Mobile Mini-
Robot with DC Motors. Mexaynapoaua Koudepennust AT 2013, Hayunu ussectus ua HTCM, 2013,
ISSN:1314-4634, 392-397 MeXaIyHApPOAHO HEeaKAAeMUYHO U31aTEJICTBO

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.

[MPMJIOXXEHUE HA IIIAT®OPMATA ARDUINO 3A VIIPABJIEHUE HA MOBWJIEH
MUHU - POBOT C IIOCTOAHHOTOKOBMU JIBUI'"ATEJIN

Pe3rome: B Hacrosmara cratus ca pasrieaHu U IPUIOKEHU METOAU U CPECTBA 3a YIIPaBICHUE
1 3aJBUKXBAaHE€ Ha HNOCTOAHHOTOKOBH AIBHUIATCIIN 3aBHKBallly MOGI/IJ'IHa HJIaT(bOpMa Ha MHHU-
po6oT. U30paHo e MUpOYnHHO -UMITYJICHO YIIpaBJICHUE Ha IBUTaTeNnTe. M3Mon3BaH € alropuTbm
3a OCBIIECTBSIBAHE HA TOBA YIPABJICHHUE HA IBUTATEIINTE ChBMECTHO C MH(ppaYEpPBEH CEH30D, TaKa
4e Ja ce MOCTUTHE JoOpa paboTa Ha Isu1aTa cucreMa. Hamcana e mporpama Ha IporpaMHUST 31K
3a Arduino. [Tnardopmara 6¢ mycHaTa B pealHO BpeMe W BCHYKO O€ MPUIIOKEHO Ha MPAKTHKA,
KaTo TIOJYYECHUTE pPE3YyJITaTH ca yIOBICTBOPSBAINM W HMMaT MPHUIOKECHHE 32 PA3JIM4CH THUI
MOOWIHH T1aT()OpMHU.

20. Indoor navigation for service mobile robots using Robot Operating System (ROS)

Chikurtev D.. Indoor navigation for service mobile robots using Robot Operating System (ROS). Problems
of Engineering Cybernetics and Robotics, 67, Prof. Marin Drinov Academic Publishing House, 2016, 2016,
ISSN:0204-9848, 61-70 MexayHapoaHO HeaKaJeMHUYHO H31ATEJICTBO

Abstract: this paper presents implementation of indoor navigation for service mobile robots.
Problems like hardware driver, odometry and sensor data stream identification are solved to set up
ROS Navigation stack. The Navigation stack provide all the necessary functions for mobile robots
to be autonomous. We applied the navigation on our robot and it is working pretty good. The robot
reaches any given position and avoid obstacles, controlled by the navigation.
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Bprpemna HaBuramus 3a oOCiHyXBaliM MOOWIHM pPOOOTH, H3MONI3BAIM POOOTH3MpaHA
onepannonHa cucrema (ROS)

Pestome: Ta3u cratust mpeacTaBs BHEAPSBAHETO Ha BBHTPEIIHA HABUTALMs 3a OOCIY)KBaIIH
MoOmiHU pobotu. [IpoGiemu kato xapyepeH apaiBep, 010METpHs U HISHTU(UKALIKS Ha TOTOKA
OT JJaHHH OT CEH30pH Ce pelaBar, 3a 1a ce Hactpou ROS Navigation stack. HapuranimoHHHST cTek
MPEOCTaBs BCHYKH HEOOXOIMMH (PYHKIINH, 32 J]a MOT'aT MOOMIITHUTE POOOTH /1a ObJIaT aBTOHOMHU.
[Tpunoxuxme HaBUTAMATA Ha HAIIMS poOOT U T pabotu no6pe. PoGoThT qocTura Besika aajaeHa
MO3UIHMA U U304rBa MPENATCTBUS, KOHTPOJIUPAH OT HABUTAIIUATA.

21. SENSOR SYSTEM FOR IDENTIFICATION OF OBSTACLES IN SERVICE MOBILE
ROBOTS

Chikurtev D., Chivarov N., Shivarov N., Rangelov 1., Gigov A.. SENSOR SYSTEM FOR
IDENTIFICATION OF OBSTACLES FOR SERVICE MOBILE ROBOTS. Proceedings of the Technical
University of Sofia, 67, 2017, ISSN:1311-0829, 71-80 HanuoHa/HO HeaKaZeMHIHO H3IATEJICTBO

Abstract: Service robots must have a sensor system for identifying obstacles to ensure the safety
of the robot. The system described in the article is made up of Kinect sensors, infrared and
ultrasonic sensors. The Kinect sensor has a depth sensor with which the robot's navigation system
does its job. The infrared and ultrasonic sensors are located at the base of the service robot's mobile
platform and make additional measurements to various objects that the Kinect sensor cannot
register. This prevents unwanted accidents. Experiments were conducted with the mobile platform,
testing the range and accuracy of measurements of all sensors, separately and jointly. The data
obtained from the experiments show that the developed sensor system successfully registers and
locates obstacles around the robot and protects it and the objects from the possibility of collision.

CEH30PHA CHUCTEMA 3A UJIEHTHUOUKALNA HA IIPEIIATCTBHUA TP CEPBU3HU
MOBWJIHA POBOTHU

AOGCTpaKT: cepBU3HUTE pOOOTH TPsIOBA J1a MPUTEKABAT CEH30pPHA CHCTEMa 3a MICHTU(PHUKALINAS Ha
MPETSATCTBHS, KOSITO J]a OCUTYpH 0€30IacHOCT NpH JIBUKEHUE Ha poborta. CHcTemara onucaHa B
cTaTusitTa € m3rpameHa ot censopa Kinect, nHdpauepBeHn u ynaTpa3BykoBH ceH30pH. Kinect
CeH30pa pasmojara ¢ IbJIOOYMHEH CEH30p, C KOWTO HaBHWTraI[iOHHAaTa CHCTeMa Ha poOoTa
OCBILECTBSIBA CBOsATA pabora. MH(padyepBeHUTE U yATPA3BYKOBHTE CEH30pPHU Ca Pa3IOJIOKEHH B
OCHOBaTa Ha MOOMJTHA IIaTGOpMa Ha CEPBU3HUS POOOT U MPABST OIMBIHUTEIIHUA U3MEPBaHUS JI0
paznuuHu 00ekTH, kouto Kinect ceH3opa He Moxe Aa perucrpupa. Taka ce mpeaoTBpaTsBaT
HEe)XenaHu HHUuAeHTH. [IpoBeienu ca eKCepuMeHTH ¢ MOOHMITHATA TUIaTdopMa, KaTo ca TECTBAaHU
06x13aTa U TOYHOCTTAa HaA HU3MCpPBAHUATA HAa BCHUYKHU CCH30pHU, IO OTACIHO M CHBMCCTHO.
[TonmydeHnuTe JaHHU OT EKCIIEPUMEHTHUTE ITOKA3BaT, 4e pa3paboTeHaTa CeH30pHa CUCTEMA YCIICIITHO
perucTpupa W JOKAIM3Upa TMPENSTCTBUS OKOJO poboTa W mpedmna3Ba HEr0 U OOEKTUTE OT
BB3MOXKHOCTTA J1a C€ COTBCKAT.
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22. DISTRIBUTED GROUP CONTROL OF MOBILE ROBOTS

Chikurtev D., Grueva M., Stoimenov N.. Distributed group control of mobile robots. International
Conference Automation and Informatics 2017, 2017, ISSN:1313-1850 HamnuoHa/JIHO HeaKaAeMHYHO
n31aTeJICTBO

Abstract: In the paper are observed methods for distributed group control of mobile robots. Types
of control structures and existing control approach are described. Attention is paid to the
problematic area. Approaches with reference trajectory, described differential mobile robot,
adaptive control and neural networks are presented.

PA3ITPEAEJIEHO I'PYIIOBO VIIPABJIEHWUE HA MOBMJIHU POBOTH

Pe3tome: B crarusra ca pasrienanu METOIM 3a Pas3NpeiesIeHO TPYNOBO yIpaBiIeHHe Ha MOOMITHI
po6otu. Onucanu ca BUAOBE YIPABISABAIIN CTPYKTYPH U ChIIECTBYBAIIM YIPABICHCKH MOIXOM.
OObpHaTO € BHUMaHHME Ha ChCTOSHHETO Ha npobiema. IlpeacraBenu ca nmoaxoau ¢ pedepeHTHa
TpaeKTopus, ONMcaH AU epeHIaIeH KOJIECeH MOOMIIEH po0OT, alalTHBHO YIIPABICHHE, TOJI3BaHE
Ha HEBPOHHU MPEKU.

23. SYSTEM FOR NAVIGATION, LOCALIZATION AND OBJECT RECOGNITION IN
INTELLIGENT SERVICE ROBOTS

Chikurtev D.. SYSTEM FOR NAVIGATION, LOCALIZATION AND OBJECT RECOGNITION IN
INTELLIGENT SERVICE ROBOTS. ADP 2017, 2017, ISSN:1310-3946, 324-328 HaunuoHajHO
HeaKaJleMHYHO U3/1aTeJICTBO

Abstract: service robots are complex systems and their purpose is to perform tasks of the daily
human activity. To be able to perform complicated tasks robots have to be equipped with multiple
systems and sensors. This paper describes a system that allows a service robot to move
autonomously and recognize objects. That system consists of two sub-systems that work in parallel.
The first system is for autonomous robotic navigation, and the second system is for computer
vision. Experiments were conducted to demonstrate the effectiveness and benefits of the
application of the system. Implementation of the system shows that robots will be able to replace
people in some of their day-to-day activities.

CUCTEMA 3A HABUI'ALIMA, JIOKAJIM3ALWA U PA3IIOS3BHABAHE HA OBEKTHU 3A
WHTEJIM'EHTHU CEPBU3HU POBOTU

Pe3tome: cepBU3HUTE POOOTH ca CIOKHU CHCTEMH, KOUTO TPsOBA Ja W3MBIHSIBAT 3a7a4d OT
©XKEJHEBHATA YOBEIKA JICHHOCT. 3a J1a MoraT Jla M3IIBJIHSABAT CIIOKHU 33/1a4u Te¢ TpsiOBa aa ca
00OpyIBaHH C MHOXECTBO CHCTEMH W CEH30pH. B Ta3W craTusi € onmmcaHa CUCTEMa, KOSTO
MO3BOJISIBA HA CEPBU3EH POOOT J1a ce JABMKM aBTOHOMHO U Jla pa3no3HaBa JajeHu 00eKTH. Ta3u
CHCTeMa Ce ChCTOM OT JPYTH JIBE TIOA-CUCTEMH, KOUTO pabOTAT mapajienHo. [IspBara cuctema e 3a
aBTOHOMHA HaBUTAlMs Ha poOOTa, a BTOpaTa CUCTEMa € 3a KOMIIOTHPHO 3peHue. [IpoBenenn ca
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EKCIIEpUMEHTH, KOUTO J1a MOKaXaT €PEeKTUBHOCTTA U MOJI3UTE OT MPUIIOKEHUETO Ha CUCTEMATa.
[Ipunaranero Ha cucTeMara Nokas3Ba, 4e poOOTHUTE Ie MOraT YCIEIIHO Ja 3aMECTAT Xopara B
HSIKOU OT €KEHEBHUTE UM JIEHHOCTH.

24. OPTIMIZATION OF THE VENTILATION AND DECREASING OF THE
CONCENTRATION OF FINE POWDER PARTICLES IN THE UNDERGROUND
RAILWAY TRANSPORT

Sabotinkiv N., Karastoyanov D., Chikurtev D.. OPTIMIZATION OF THE VENTILATION AND
DECREASING OF THE CONCENTRATION OF FINE POWDER PARTICLES IN THE
UNDERGROUND RAILWAY TRANSPORT. International Conference ADP 2017, 2017, ISSN: 1310-
3946, 106-112 HamnuoHalHO HEaKaAEMHUYHO U3IATEICTBO

Abstract: Simulation modeling and optimization of a new method for clearing of the air using high
speed roller doors at the entrances and exits of the tunnels at each station is made. The goal of the
optimization is improvement of the air flow to the stations by using of nature ventilation, created
from the trains movement (pistol effect).

OIITUMU3SNPAHE HA BEHTUJIALIUATA U HAMAJISIBAHE HA KOHIEHTPAILTMATA
HA ®VTH1 YACTULU B ITOA3EMEH XEJIE3OII'bTEH TPAHCIIOPT

Pe3rome: HanpaBeHo € CUMYJIAIIMOHHO MOJCINPAHC U ONTUMHU3HUPAH HOB MCTOX 3a IMMPCYNUCTBAHC
Ha Bb3yXa Yp€3 BUCOKO CKOPOCTHHU POJIKOBU BpaTu HAa BXOAOBCTC U U3XOAUTC HA TYHCIUTC BbB
BCsKa OT CTAHIIUUTE. OHTI/IMI/IBaI_[I/ISITa € C LICJI HO,Z[O6p$IBaHe Ha ITPUTOKA HA Bb3AYX KbM CTAHIIUUTC
C M3TOJ3BaHE HA €CTECTBEHATAa BEHTWJIANNS, TIOPOJICHA OT JBIYKEHUETO Ha BIAKOBETE /ePeKT Ha
OyTrauo.

25. Leader-follower formation control of multiple mobile robots

Chikurtev D., Grueva M.. Leader-follower formation control of multiple mobile robots. Problems of
Engineering Cybernetics and Robotics, 70, Prof. Marin Drinov Publishing House of Bulgarian Academy of
Sciences, 2018, ISSN:0204-9848, 12-20 HaumuoHAJHO aKATeMHYHO H3AATEJICTBO

Abstract: this article discusses the problem of controlling a group of mobile robots by a leader's
follow-up method. A process implementation algorithm, a mathematical model of a non-holonomic
mobile robot, navigation and communication methods are presented. The presented algorithm and
control method contribute to the correct positioning and reaching of set targets by a group of mobile
robots. The results show robust robots’ behaviour and good accuracy.

KonTtpon Ha ¢popmupaneTo Ha JIuIep-TIOCIe0BATEN HA MHOKECTBO MOOMIIHU poOOTH

Pe3ioMme: Ta3u cratust o0ChxkAa MpodiemMa ¢ KOHTpOJIa Ha Irpyra MOOMIIHU POOOTH upe3 METOo] Ha
muzep nocienosaten. [IpeacraBen e anropuTbM 3a BHEIpSIBAHE Ha MPOLEC, MATEMATUYECKH MOIETT
Ha HEXOJIOHOMEH MOOMJIEH poOOT, HABUTAIIMOHHN M KOMYHUKAIIMOHHNA MeToau. [IpencraBeHusT
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aJITOPUTHM M METO/]I 32 YIPaBJICHHE JOMPUHACST 3 MPABMITHOTO ITO3UIMOHUPAHE U TOCTUT'aHEe Ha
MOCTAaBEHH LIEIM OT Tpyna MOOWIHH poOoTu. PesynraTtute moka3BaT cTaOMIHO TMOBEJCHHUE Ha
poboTtuTe U 106pa TOUHOCT.

26. System for group control of mobile robots

Chikurtev D., Grueva M.. CUCTEMA 3A VIIPABJIEHUE HA TPYITA POBOTU3NPAHU ATEHTU.
ROBOTICS, AUTOMATION AND MECHATRONICS ’ 18 RAM 2018, Prof. Marin Drinov Publishing
House of Bulgarian Academy of Sciences, 2018, ISSN:1314-4634, 5-11 HanuoHajdHO aKajeMUYHO
n31aTeJICTBO

Abstract: group control of mobile robots is a complicated process, which usually requires solving
of a complex mathematical equations and computational resources. In addition, an important aspect
of group robot control is the implementation of a system that calculates the relevant parameters
and controls each of the agents that are part of the group. This article describes two models of a
mobile robot control system. Model of centralized system and distributed system model. The
functions of the systems are to calculate the corresponding equations, to provide communication
between agents, to collect data from sensors and to send control signals. An additional feature of
the systems is that a web user interface for remote access and user-side monitoring is available. A
block diagram of control systems, software commands distribution, and data exchange
communication system is present.

Cuctema 3a ynpasieHHe Ha rpyrna poOOTH3UPAHU areHTH

Pe3tome: rpynoBOTO yIrpaBiceHHE HA MOOWIHH POOOTH € CIOXKEH IMPoIec, KOUTO OOMKHOBEHO
M3HMCKBA pelIaBaHE HAa KOMIUIEKCHM MAaTeMAaTHYECKH ypPaBHEHUS U CHOTBETHO H3YUCIUTEITHHU
pecypcu. OCBeH TOBa BaXEH acleKT OT KOHTPOJIAa Ha rpymna poOOTH € peaau3upaHe Ha CHCTEMa,
KOSITO JIa U3YUCIISIBA ChOTBETHUTE MAPAMETPH U J1a KOHTPOJIHMPA BCEKU OT ar€HTUTE, KOUTO Ca 4acT
OT Tpymara. B Ta3u cTatus ca omnucaHu JBa MOJIeNia Ha CHCTEMa 3a KOHTPOJI Ha rpyra OT MOOWITHH
poboTtu. Mojien Ha eHTpaIu3upaHa CUCTeMa M MOJIEN Ha pasmnpeneneHa cucrema. OyHKIuuTe Ha
CHCTEMHTE Ca J]a Ce U3UUCIISIBAT ChOTBETHUTE YPABHECHHUS, Ja CE OCUTYPsIBa KOMYHHKAIIHSTA MEXKTY
areHTHTe, J1a ChOMpAT MaHHHU OT CEH30PH U J]a M3IMpallaT yIpaBIsBalld CUTHAIH. [JoMbIHUTETHA
(GyHKIHMS HAa CHCTEMHTE, € Y€ ce mpejyiara yed morpedurencku narepderic 3a oTaaIeueH TOCThII
u HaOmogeHue oT morpeduten. [IpencraBeHa e OJOK cxema Ha CHUCTEMHUTE 3a YIpaBJICHHE,
pasnpezeneHne Ha COPTyepHUTE KOMaHIM M KOMyHHUKaIllMOHHA CHCTeMa 3a 0OMEH Ha JTaHHHU.

27. Control of Robotic Arm Manipulator Using ROS

Chikurtev D., Rangelov 1., Chivarov N., Markov E., Yovchev K.. Control of Robotic Arm Manipulator
Using ROS. Problems of Engineering Cybernetics and Robotics, 69, AKAAEMWYHO U3JIATEJICTBO
I[TPO®. MAPHUH JIPMHOB, 2018, ISSN:0204-9848 HanuoHa/JHO aKaAeMHYHO H31ATEJICTBO

Abstract: In this paper, we represent how ROS is using to Control Robotic Arm Manipulator. Our
goal is to achive control of simulation model of robotic arm manipulator in the RVIZ environment.
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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.

VYnpasieHrue Ha MaHHUITYJIATOP Ha poOOTH3MpaHa pbka ¢ momoinra Ha ROS

Pesrome: B ta3u crarus npencrassame kak ROS ce u3nosnsBa 3a ynpasieHUE HA MaHUITYJIaToOp Ha
pobotusupana pbka. Hamara men € Ja NMOCTUTHEM KOHTPOJ Ha CHUMYJIAlMOHEH MOJAEN Ha
poOOTH3MpaH MaHUMIYIATOp Ha pbKa B cpeaa RVIZ. Ommcanust codryep B Ta3um cratusi ce
ocHoBaBa Ha ROS, RVIZ u Movelt!. ROS e onepannonHa cucrema ¢ OTBOpEH KOJ 3a poOoTH,
KOSTO TMPEAOCTaBs pa3audyHu yciayru 3a podotu. RVIZ e 3D Busyanuzarop 3a moka3BaHe Ha
CEH30pHU NaHHM W uHpopmanus 3a cberossHueTo oT ROS. Movelt! e codryep 3a MOOWITHH
MaHUITyJaluy, IJIJaHUpaHe Ha JIB)KEHUE, KWHEMATHKa, yIpaBleHue U HaBuranus. [Iposenenure
EKCIIEpUMEHTH TEeCTBAT oOXBaTa Ha POOOTH3MpaHaTa pbKa M M3CIENBAT PA3IUYHU METOAM 3a
yIpaBJI€HUE 3a MaHUIYyJIMpaHe Ha poOOTH3MpaHAaTa pbKa IPU H3IBIHEHUE Ha OIpPENeIeHU
TPacKTOPHHU.

28. Control of service robot via voice commands

Chikurtev D., Rangelov 1., Chivarov N., Shivarov N., Markov E.. Control of service robot via voice
commands. Problems of Engineering Cybernetics and Robotics, 69, AKAJJEMUYHO U3JATEJICTBO
I[TPO®. MAPHWH JIPMHOB, 2018, ISSN:0204-9848 HanuoHa/JIHO aKaAeMHYHO H31ATEJICTBO

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.

VYrpasnenue Ha oOcyxBall podOT Ype3 riIacoBH KOMaHIN

Pe3tome: Tasu cratus mpeicTaBs pa3paboTBaHE W TpWIIaraHe Ha METOJ 3a YIpaBJICHHE Ha
CEpBU3EH poOOT upe3 riiacoBu komauau. Ch3namoxme yed 6azupan noTpeOuTeICKu HHTephEc u
BHEJPUXME METOJ 3a pasllo3HaBaHE Ha TIJlac, KOWTO paslo3HaBa [aJeHUTE KOMaHIU OT
noTpeOuTeNs U U3Mpalia KOHTPOJIHN KOMaHAM 10 cepBU3HMS poOoT. To3n MeTo ce OCHOBaBa Ha
Google Cloud Speech API m m3nomssa HTML, Python Django m ROS. Hamara uen e na
MIOCTUTHEM CJIOKEH KOHTPOJI Ha po00Ta Bb3 OCHOBA HA PA3MO3HATUTE KOMAaH/IU OT IOTPEOHUTEIHTE.
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29. Methodology for Performing Real Tests of Telecontrolled Service Mobile Robot “Robco
17”7

Chivarov N., Shivarov N., Chikurtev D., Markov E., Rangelov I.. Methodology for Performing Real Tests
of Telecontrolled Service Mobile Robot “Robco 17”. International Conference ADP 2018, 2018,

ISSN:1310-3946 HaunmoHaJHO HEAKAAEMHYHO U3JATEJICTBO

Abstract: This article present methodology for performing real tests of the Tele-controlled Service
Mobile Robot “Robcol7” with 15 elderly for testing purposes of the multi-channel robot control
software via virtual joystick, voice commands and mimic gestures. For providing effective
assistance of the elderly for their different needs:, such as: reminding when to take medicines;
serving of food and drinks; turn on/off electronic devices; alerting the physician, relatives or
"Emergency" in case of a deterioration of their health indicators.

Mertoauka 3a mpoBeXJIaHe Ha peanHu u3nuTanus Ha Tene-ympasnsemus Cepuzen MoOuiieH
Po6ot “POBKO 17~

Pe3rome: B HacTosiimara ctatus € pasriiejaHa METOIMKa 32 TPOBEXK/IaHE HA PEAJIHU W3MUTAHUS Ha
Tene-ynpasnsiemust CepuzeH Mo6unien Po6ot “POBKO 17 ¢ 15 Bb3pacTHH MBXKE U KESHH C Tl
TECTBAaHE HAa MHOTOKaHaleH coTyep 3a yIpaBieHHE Ha poOOTa, 4Ype3 BHPTYyaJeH IKONCTHK,
TJIACOBM KOMAaHIU, © MUMUYHH KecToBe. C 11en e()eKTUBHO MOIIoOMaraHe Ha Bb3PaCTHHUTE XOpa
MpU PA3IUYHU TEXHU HYXIU KaTO HAIpHUMEpP: HAMOMHSHE KOTa Ja CH B3e€MaT JIEKapCTBATa;
CEepBUpPAHE HA XPaHU U HAIIUTKH; BKIIOUYBAHE HA €JIEKTPOHHUTE YPEIU; ajlapMHUpPaHE Ha JIEKYBAIUs
neKap, OJMM3KU U POJTHUHU WIH ,,bbp3a momMomr” npu eBeHTYalTHO BJIOIIABAHE HA 3APABOCIIOBHUTE
UM TOKa3aTeIH.

30. Design of humanoid service robot for elderly and disabled care - ROBCO 18

Stoev P., Chivarov N., Chikurtev D., Rangelov I., Shivarov S.. Design of humanoid service robot for
elderly and disabled care - ROBCO 18. Problems of Engineering Cybernetics and Robotics, 70, Prof. Marin
Drinov Publishing House of Bulgarian Academy of Sciences, 2018, ISSN:0204-9848, 43-50 HauuonaaHo
AKaICeMHU4YHO U31aTEeJICTBO

Abstract: The need for assistive devices to assist and facilitate the lives of elderly people, as well
as for people with problems in the locomotor system, has always existed. With the advancement
of the engineering and science and technology sectors, solutions are being developed to
successfully facilitate the everyday routine tasks in the domestic environment of disadvantaged
people. The dynamics of our times gives different solutions in nature and kind. One answer as a
solution to the problem is achieved through the development of servicing robots for adult care. A
specific answer to this problem is through the development of the care robot Robco 18. Designed
to help those in everyday life, the robot aims, through its variety of functions and design, to deliver
what the user requires.
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Jln3aifH Ha XyMaHOUJICH CEPBU3CH POOOT 3a IPUIKH 32 BB3PACTHU XOpa M XOpa C YBPEKIAHHS -
ROBCO 18

Pe3ome: HeoOxoauMMOCTTa OT IOMOIIIHU YCTPOICTBA 32 MOJIOMAaraHe 1 yJlecHsBaHe Ha )KMBOTa
Ha BB3pPACTHU XOpa, KAKTO M 3a Xopa ¢ MpoOjeMu B OMOPHO -ABUTATEIHUS arapar, BUHATH €
cpuiectByBasia. C HampenBaHETO HAa WH)XGHEPHUS M HAYYHO -TEXHOJOTMYHHUS CEKTOp Ce
pa3paboTBaT peUIeHUs 3a YCIEIIHO yJIeCHABaHE Ha €XKEIHEBHUTE PYTUHHH 3a7ayll B JOMaIlIHATa
cpeia Ha XOpa B HEPaBHOCTOMHO MOJOKeHue. J[MHaMuKaTa Ha HAIIETO BpEME JaBa pa3IMyHH
peleHust mo mpupoAa M BuiA. EIUH OTroBOp KaTo pelieHue Ha IpodiieMa ce MOCTUTa 4pe3
pa3paboTBaHeTO Ha 00CITYXBaly poOOTH 3a TPHXKHU 32 Bh3pacTHU. CrienupuueH OTroBOp Ha TO3U
npobiem e upe3 pazpaborBaneTo Ha poOoT 3a rpuxu Robceo 18. IIpoekTupan ga momara Ha xopaTa
B ©XKEIHEBHETO, POOOTHT C€ CTPEMH, Upe3 Pa3sHOOOpa3ueTo OT (PYHKIUHU U JU3aiiH, Ja JOCTaBU
TOBA, KOETO MOTPEOUTENAT U3UCKBA.

31. 3D modelling for object recognition with depth sensors

Chikurtev D., Rangelov 1., Chivarov N., Karastoyanov D.. 3D modelling for object recognition with
depth sensors. Problems of Engineering Cybernetics and Robotics, 70, Prof. Marin Drinov Publishing House
of Bulgarian Academy of Sciences, 2018, ISSN:0204-9848, 35-42 HauuoHaJIHO AaKATEMHYHO
H31aTeJICTBO

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.

3D Moaenupane 3a pa3no3HaBaHe Ha 0OCKTH ChC CEH30pHU 32 JbJI0O0OYNHA

Pe3tome: B Tazu cratus npeacrtaBsiMe meTonu 3a 3D moaenupaHe Ha 00eKTH. Te3u METonu ce
M3IMOM3BaT 3a pa3lo3HaBaHe Ha o0eKTH B oOjacTTa Ha cepBuU3HaTa pobotuka. [IpencraBenute
METO/IM ca PbU€H METO/I Ha CKaHUpaHE Ha pbKa M METOJ Ha phYHO CKaHHpaHe OoT poOoT. B cTatusta
ca ormrcanu 3D cen3opu - Kinect u Intel RealSense u 3D codryep 3a ckanupane u o6pabdotka. 3a
MPOBEXKIAHE HA €KCIEPUMEHTHU IO CKaHUpaHE Ha OOCKTH ce Mpuiarat MpeajiokKeHUTe METOIU C
romoInTa Ha MmoomitHus po6oT u Microsoft Kinect 3a Windows. OcBeH ToBa pe3yiTaTbT MOKa3Ba
MpeIMMCTBATa U HEJOCTATHIUTE Ha METOTUTE.

32. TELECONTROL OF HOLONOMIC MOBILE ROBOT WITH MECANUM WHEELS

Chivarov, N, Chikurtev, D, Shivarov, N. TELECONTROL OF HOLONOMIC MOBILE ROBOT WITH
MECANUM WHEELS. International Conference ADP 2019, 2019, ISSN:1310-3946, 139-
145 HanuoHaIHO HeaKaAeMHUYHO M31ATEJICTBO
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Abstract: This article discusses a holonomic mobile robot with mecanum wheels. Described is the
robot control hardware. There are presented methods for remote and autonomous control. Software
has been developed to implement the described methods for managing the ROS operating system.
Experiments have been conducted to run and test the mobile robot's navigation system in real time.
The results of the experiments are presented.

TEJIE-YIIPABJIEHUE HA XOJIOHOMEH MOBMJIEH POBOT C MEKAHYM KOJIEJIA

Pe3ome: B HacTosmiara craTus € pasriielaH XOJOHOMEH MOOHMIIEH poOOT ¢ MEKaHyM KoJjena.
Omnwmcan e xapayepa 3a ympasieHue Ha poOota. IlpeacraBenu ca MeTonu 3a AUCTAHIIMOHHO H
aBTOHOMHO ymnpasieHue. Pazpaboren e codryep 3a M3MBbJIHEHHE HAa ONMHMCAHUTE METOIU B METa
olepalMOHHATa cUcTeMa 3a ynpasieHue Ha pobotun ROS. IlpoBeneHu ca eKCIEpUMEHTH 3a
paboTara Ha HaBHTrallMOHHAaTa CUCTEMa Ha MOOMJIHUS poOOT B peanHo Bpeme. IIpencraBenu ca
pE3YNTaTH OT MPOBEACHUTE EKCIIEPUMEHTH.

33. APPLICATION OF THE ARTIFICIAL [INTELLIGENCE METHODS FOR
INTELLIGENT CONTROL OF SERVICE ROBOTS

Markov, E, Chivarov, N, Chikurtev, D. APPLICATION OF THE ARTIFICIAL INTELLIGENCE
METHODS FOR INTELLIGENT CONTROL OF SERVICE ROBOTS. International Conference ADP
2019, 2019, ISSN:1310-3946, 134-138 HaumoHa/JIHO HeaKAXEeMUYHO U31ATEJICTBO

Abstract: Serving robots are used in various areas of everyday life. Their widespread application
forces the robots to perform a variety of tasks. This article explores a variety of robot control
methods, focusing on physical and information security in the context of the robot application to
help elderly and disabled people. Control methods are: manual control, voice commands
recognition, gesture recognition and autonomous navigation. We have investigated a multi-channel
robot management system and prioritization of the various control channels.

IMPUJIOXEHUE HA METOJUTE HA M3KYCTBEHUWA UHTEJIEKT 3A MHTEJIM'EHTHO
VIIPABJIEHUE HA CEPBU3HU POBOTU

Pe3rome: CepBusHUTE pOOOTH UMAT MPHIIOKEHUE B PA3IMYHU 00JIACTH OT €KEIHEBUETO Ha XopaTa.
upokoTo UM NpuiIokKeHHe Hajara poOOTHTE J1a MOTaT JAa U3MBJIHABAT pa3HoOOpa3HH 3aj1aun. B
CTaTUSITA Ce pasriekJaT MHOXKECTBO METO/IU 3a yIpaBJeHHE Ha CEPBU3EH pOOOT, KaTo ce 00pbIa
BHUMaHHE Ha ¢u3nyeckata U MHPOPMAIMOHHA CUTYPHOCT, B KOHTEKCTa Ha MPHJIOKEHHE Ha
poOoTa 3a moArnoMaraHe Ha Bb3pacHU XOpa W MHBANUAM. MeToAuTe 3a yrnpaBleHHE ca: PHUYHO
yIpaBlieHUE, pa3Mo3HaBaHE Ha TJIACOBM KOMaHIM, Pa3MO3HABaHE Ha KECTOBE M aBTOHOMHA
HaBurarnus. V3cienBana e cuctemMa 3a MHOTOKaHATHO yIIPaBJIeHHE Ha poOOTa U MPUOPUTHUIUPAHE
Ha pa3IMYHUTE KaHAIK 32 YIIPaBJICHHUE.

34. ROBOTIC MODULAR TRANSPORT SYSTEM
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Chivarov, N, Chikurtev, D, Shivarov, N, Stoev, P.. Robotized modular transportation system. International
Conference ADP 2020, 2020, ISSN: 2682-9584, 84-89 HanuoHaJIHO aKaXeMHUYHO U3IATEJICTBO

Abstract: This article presents a robotic modular transport system. The requirements to the
mechanical system of the robot are studied. The sensor system of a mobile robot is considered,
including: tactile. infrared, ultrasonic, laser scanner, Kinect or Intel Real Sense and inertia sensor.
The hardware and software for control of the robotic system are described. Various remote control
methods are presented.

POBOTHU3NPAHA MOAYJIHA TPAHCIIOPTHA CUCTEMA

Pe3ome: B Hacrosimara craTs € mpeacraBeHa poOOTH3MpaHa MOJyJIHA TPAHCIOPTHA CHUCTEMA.
W3cnenBanu ca M3MCKBaHUATAa KbM MEXaHMYHATa cUCTeMa Ha poboTa. Pasrienana e cenzopHaTa
cucreMa Ha MOOWJIHMS poOOT BKIIIOYBAILA: TAaKTWJIHU. MH(pauyepBEeHH, YITPa3BYKOBH, JIa3epeH
ckeHep, Kunexr nnn Intel Real Sense u cenzop 3a uamepBane Ha nnepuus. Onucanu ca xapayepa
u codTyepa 3a ymnpaBlieHHEe Ha poOOTH3UpaHaTa cucrema. [IpeacraBeHu ca pa3InyHA METOIH 3a
JMCTAHIIMOHHO YIIPaBIICHHE.

35. Analysing of methods for intelligent management of infrared heating for industrial premises

Benera HMocudopa, Jlennc Unkypres. M3cienBaHe Ha METOIM 33 HMHTCIMICHTHO YIIPABICHHE HA
nH(ppavYepPBEHO OTOILICHHE 33, HHIyCTpHalHu nmomeinenus. Industry 4.0, 4, 2020, ISSN:2535-0153, 233-
237 MexknyHApOIHO HeaKaJeMHYHO U31aTeJICTBO JIMHK

Abstract: As atool for increasing the energy efficiency of industrial buildings, the article discusses
various methods for intelligent control of appliances suitable for use in infrared heating. The study
aims to determine the most appropriate method for connecting one or more infrared heaters through
"smart" control based on IoT and Smart technologies in large industrial premises. The advantages
and adaptability of different control technologies concerning high efficiency and low energy
consumption are considered.

W3cnenBaHe Ha METOAM 32 HMHTEIWICHTHO YIpaBleHWE Ha HH(pauepBeHO OTOIUICHHE 3a
VHyCTPUAJIHU [TIOMELICHUS

Pe3rome: C ornen mnoBuIIaBaHe €HEpruiiHaTa e(EKTUBHOCT B WHAYCTPHAIHU Crpagd, B
nyOJIMKanusATa ca pasriellaHd pa3iMdyHi METOAM 3a HWHTEIWTCHTHO YIIpaBJICHHE Ha Ypenu,
MOJIXOSIIY 32 MPUJIOKEHUE TPH WHPpadepBeHOTO oToruieHue. LlenTa Ha W3cinenBaHEeTo € aa ce
OTIpeNeNd HAW-MOIXOMASIIMS METOJ 3a CBbpP3BAaHE Ha €IWH WM HIKOJIKO HWH(padepBeHH
OTOIUIUTETHU ypena mpe3 ,,yMHO ympaBiaeHue Ha ©0aza l0T m Smart texuosorusita B
WHIYCTPHAITHUTE IMOMEIICHHS C TOJIsIM 00eM. Pasriienanu ca mpenquMmcTBara U aJanTHBHOCTTA Ha
pa3IMYHHUTE TEXHOJIOTHH 32 YIIPABJICHHE C OTJIe ] Ha BUCOKA EPEKTUBHOCT U HUCKA KOHCYMAITHs Ha
CHepTusl.
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36. Application of Bluetooth Communication Technologies for Robotics and loT

Chikurtev, D, Chivarov, N, Rangelov, I, Marinov, M, Lazarov, V. Application of Bluetooth
Communication Technologies for Robotics and loT. International Conference ROBOTICS,
AUTOMATION AND MECHATRONICS 2020, Prof. Marin Drinov Academic Publishing House, 2021,
ISSN:1314-4634 HauuoHaJIHO aKAAEeMHYHO U31ATEJICTBO

Abstract: wireless technologies are increasingly used in various fields. With the development of
Bluetooth communication technologies, their application is expanding. They are used in mobile
devices, the Internet of Things (I0T), computers, robotics and more. The article examines Bluetooth
technology for application in robotics and IoT. IoT architecture for wearable devices is presented.
A model of a Bluetooth modular system for recording human vital signs is described.

[Tpunoxxenue Ha biyTyyT 6azupanu KOMyHUKAIIMOHHH TexHOoJIoruH B PoboTukara u loT

Pe3rome: Ge3KUUYHHUTE TEXHOJIIOTUM HAMHPAT BCE MO-TOJISIMO MPHIIOKEeHHE B paznuyau chepu. C
Pa3BUTHETO HA OJIYTYYyT KOMYHUKAIIMOHHUTE TEXHOJIOTHH C€ Pa3IIUpPsABa U TIXHOTO MPHUIIOKEHUE.
Te ce n3non3Bat B MOOMIIHUTE yCTPOMCTBA, MHTepHET Ha HemaTa (IoT), kommiorpute, podoTrkara
u apyru. B cratusTa ce u3cneaBa OJyTyyT TEXHOJOTHUSTA 3a MPUIOKEeHHE B podoTtukaTta u loT.
IIpencrasena e loT apxurekrypa 3a HocuMHu ycTpoicTBa. Onucad € Mojien Ha OJIyTyyT MOJTyIHA
CHCTEMA 32 OTUNUTAHE )KU3HEHUTE [TOKA3aTEIN Ha YOBEK.

37. APPROACH FOR EVALUATION THE ENERGY EFFICIENCY OF AN
INTELLIGENT HEATING SYSTEM FOR INDUSTRIAL BUILDINGS

Yosifova V., Chikurtev D., Haralampieva M.. TIOAXOJ 3A OLIEHKA HA EHEPTUMHATA
E®EKTUBHOCT HA UHTEJIMTEHTHA CUCTEMA 3A OTOIUUIEHUME HA HWHAYCTPUAJIHU
CI'PAJIN. XXX MexayHapoaHa HaydHO-TexHuuecka koHndepenmms — AJIIT 2021, 2021, ISSN: 2682-9584

Abstract: The article discusses the steps by which the energy efficiency of a developed intelligent
zone system for zoned heating suitable for industrial buildings will be assessed. The system itself,
its components and the technologies used are be presented.

HO,Z[XO,Z[ 34 OLICHKAa Ha eHeerﬁHaTa eq)eKTI/IBHOCT Ha UHTCIMICHTHA CHCTEMaA 3a OTOIIJICHUC Ha
HHAYCTpHUAJIHHU MOMCIICHUSA

Pe3ioMme: cTatusTa pasriiex/ia CThIKY, 0 KOUTO 1ie Ob/Ie OLICHsABaHE eHEepruifHaTa e()eKTUBHOCT
Ha pa3paboTeHa MHTEJIUTEHTHA CUCTEMa 32 30HHPAHO OTOIUICHUE MOAXOJSAINO 38 WHAYCTPHATHU
crpaau. IIpencraBena e camarta cucTeMa, KOMIOHEHTUTE M U U3II0JI3BAHUTE TEXHOJIOTUU.
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