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MOJAEJIUPOBAHUE CUCTEMbI YIIPABJIEHUSA

POBOTU3NPOBAHHOI'O KOMIUJIEKCA

JI.B. MapkoBa, /I.B. bupiokosa, A.B. llluanoBckuii
Yupeorcoenue obpasosanusi « Bumebcxuil cocyoapcmeeHmblil
yHuusepcumem umenu 11.M. Maweposay

B npoyecce pazpabomku po6omusupo8aHHo20 KOMNIEKCA 6ce20a 803HUKAEm 3a0ay4a YnpaeieHus
padbouum uHcmpymenmom poboma-manunynamopa. [ns 00cmudicenus mouHo20 no3uyUOHUPOBAHUs U
opuenmayuu paboyeco UHCMpPYMenma mpebyemcs UCHOIb306aAMb 6Ce UMEIOWUeCcs COYJIeHeHUs,
umooObl 6 umoee NOAYUUMb NAPAMEMPbl OOHOZHAYHO20 NONONMCEHUs paboue20 UHCMPYMeHma
OMHOCUMENLHO HENOOBUICHOU CUCEMbL KOOPOUHAM.

Lenv cmamvbu — onucanue KOHEUHOU cucmemvl Omcuema pa3pabomanHol mooenu podooma-
MAHUNYIAMOpa, a UMEHHO RNONoJCeHus mouku pabdoueeo uncmpymeuma OpXnYnZn OmMHOCUMENLHO
baszosou cucmemovr omcuema OgXoYoZo 0114 peanuzayuu anicopummos npocpamMMuposanus poboma-
Manunyiamopa.

Mamepuan u memoowl. Mamepuanom nociyxcunu mooeiu pooomos-wanunyismopos. Ilpu
nposedeHuu UCCIe008aHUll NPUMEHAIUCS MEMOoObl HAYYHO20 NO3HAHUA, MAKUe KaK MOOeIuposanue u
ananuz uH@opmayuu, a makdice Mamemamuyeckue Memoovl paciema NPAMOoN KUHEMAmMuKU.

Pezynomamot 1 ux odcCy:kaAeHUue. B oanuoli pabome paccmampugaromcs HOOX00 K CO30AHUI0
cucmemvl YNpasieHusi pooOOmMoOM U pacuem napamempos asmoMamusupPO8AHHO20 KOMNIeKCd
6-oceso20 poboma-manunyismopa memooom enasuma—Xapmen-bepea.

3a ocnosy cucmemvl ynpagienus pooOMUUPOSBAHHLIM KOMNIEKCOM 635Mmbl MemaonepayuoHHas.
cucmema ROS (Robot Operating System) u cocmasasirowue ee MOOyiu, Komopvle NpedoCmasiaom
B03MOACHOCMb CO30A8aMb BUPMYATLHLII AHAN02 PUIULECKOU MOOenu poboma.

Hnsa  peanuzayuu — aneopummos npoOSpAMMUPOSAHUs  POOOMA-MAHUNYTIAMOPA U NOJYYeHUs
O0OHO3HAYHO20 NONOJCEHUS paboye2o UHCMpYyMeHma npumersemcs memoo /lenasuma—Xapmenbepea,
NO3BONAIOWUL UCNONBL308AMb 0TI XAPAKMEPUCTIUKU KAHCO020 COUYeHeHUsi poboma 8ce20 yemvipe
napamempa éMecmo wecmu.

3akniouenue. B pesyromame uccieo08aHull HAUOeHvbl 3HAYEHUs napamempos Jlenasuma—
Xapmenbepea, nonyuenvl Mmampuybl

npeobpaz08anis NOJIONHCEHUS, MOYKU paboue2o0 UHCIMPYMEHma OMHOCUMENbHO 0a3060U CUcmeMbl
omcuema. Ilpedcmaenennvie Memoowvl U pe3yibmamvl Mo2ym Oblmb NPUMEHenbl 8 npoyecce
NPOEKMUPOBAHUs U  paspabomku Kak oOydarowux Mmooeneu, maxK U Npo@eccUOHATbHO0
NPOMBIULTIEHHO20 000PYO0BAHUA.

Knioueswie cnoga: mooenuposanue, cucmema ynpagienus, pooomusupo8anHslll KOMNieKc, npamas
3a0aya Kunemamuxu, memoo /lenasuma—Xapmenobepea, mampuya 8pawjeHus.
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In the process of developing a robotic complex, the task of managing the working tool of a robot
manipulator always arises.

To achieve accurate positioning and orientation of the working tool, it is required to use all
available joints for final obtaining the parameters of the unique position of the working tool relative to
the fixed coordinate system.

The purpose of the article is to describe the final reference system of the developed model of the
robot-manipulator, namely the position of the point of the working tool O.x,y.z,, relative to the basic
reference system OgXoYoZ, for the implementation of programming algorithms of a robot-manipulator.

Material and methods. The research material was models of robotic manipulators. Methods
of scientific knowledge were used, such as modeling and analysis of information as well as
mathematical methods for calculating direct kinematics.



Findings and their discussion. This article discusses the approach to creating a robot control
system and calculating the parameters of an automated complex of a 6-axis robot-manipulator using
the Denavit-Hartenberg method.

As the basis for the robotic complex control system the meta-operating system ROS (Robot
Operating System) and its components were chosen, which provide the ability to create a virtual
analogue of the physical model of the robot.

To implement the programming algorithms of the robot-manipulator and obtain an unambiguous
position of the working tool, the Denavit—Hartenberg method is used, which allows using only four
parameters instead of six to characterize each joint of the robot.

Conclusion. As a result of the research, the values of the Denavit-Hartenberg parameters were
found, the transformation matrices of the point of the working tool position relative to the base
reference system were obtained. The presented methods and the obtained results can be applied in the
design and development of both training models and professional industrial equipment.
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