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When considering the development trends of modern industrial robotics,
special attention is drawn to a relatively new direction - collaborative assistant
robots and telepresence systems that work in a common environment with a
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person[1], for which they need the mobility of manipulators, combined with the
latest achievements in the field of control systems and artificial intelligence.
The purpose of this work is to expand the functionality of telepresence
systems by implementing mechanisms for synchronizing the viewing direction
with the position of the operator's head.
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Figure. 1. Modular structure of an anthropomorphic robot

The anthropomorphic robot's synchronized head movement control
system is based on the Arduino UNO R3 debug board with the ATmega328
microcontroller[2]. The position of the operator's head is tracked by means of a
gyroscope sensor and an accelerometer based on the MPU-6050 chip, which is
connected to the control board via the 12C interface. Trim and roll angles are
measured using the vector of gravity and velocity during rotation. Displacement
in space is determined analytically based on linear acceleration and angular
velocity. Stepper servo drives are used as actuators to control the direction of the
robot's view, commands to which are issued through the discrete outputs of the
ATmega328 microcontroller[3,4].

The results of this project can be used to create telepresence systems in
enterprises with hazardous working conditions, for example, in chemical plants
or when working with aggressive or radioactive materials. This will help protect
the operator from receiving life-threatening and health effects in the event of any
equipment failure or other emergency situations.
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TEPMOMETPBI UISI BECKOHTAKTHOI'O UBMEPEHUSA
TEMIIEPATYPbI
Xaiigapos A.X., dabTazapos b.T., Anumosa 3.A.
Tawkenmckutl 20Cy0apcmeeHHblil MeXHUYeCKUll YHusepcumem umeHu
Hcnama Kapumosa

N3BecTHO, 4YTO TeMIlepaTypy Tejla YEIOBEKa H3MEPSIOT C ITOMOIIBIO
TEPMOMETPOB. B JOMAIIHUX YCIOBHUSAX YacTO MCIOJIB3YIOTCS KUIKOCTHBIC
TEPMOMETPBI, B KOTOPBIX HCHOJIB3YyEeTCS COHPT WiIM pTyTh. Ho wux
UCIOJIb30BaHUE  MOXET  ObITh  omacHbIM. [loaTOMy  OECKOHTaKTHbIE
MH(ppaKpacHbIE TEPMOMETPHl BCE 4Yallleé CTAHOBATCA ANbTEPHATUBOU. ITO
COBPEMEHHOE pEIIeHUE TO3BOJISIET OBICTPO U OECKOHTAaKTHO U3MEpATH
temneparypy. OHU TpPOCTBl B HCIOJIb30BaHUH, YIAOOHBI, O€30MaCHBl U JArOT
OBICTPBIN pE3yNbTAT.

{ —

Yro Takoe HH(PpPaAKpacHbIe TEPMOMETPHI?

B mnocnenHee Bpems TpaauLMOHHBIM PTYTHBIA TEPMOMETP 3aMEHSETCS
Oonee coBpeMeHHbIM HWH(pakpacHbIM m3MeputeneMm. WUHdpakpacHbiii mpudop
SBJISIETCS OJHOW M3 CaMbIX BOCTPEOOBAHHBIX TEXHMYECKHUX HOBUHOK IS
M3MEpPEHUSI TEMIEPATYpPhl B MOCieAHUE Toabl. HECKOIBKO MPOCTHIX AEHCTBUM,
HECKOJIbKO CEKYH]I BPEMEHH — W TeMIlepaTypa Tella OyneT OToOpakaThCi Ha
nucruiee. brnarogapss TOYHOCTHM  pe3yJibTaTOB W ONEPATUBHOCTH  PabOTHI
MPOYHBI yYHUBEPCATBbHBIA MPUOOP HE OCTAHETCS HE3aMEYCHHBIM MHOTHMU
I10JIb30BATEIISIMU.
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