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CUCTEMA YIIPABJIEHUS IHATOBBIM ABUT'ATEJIEM HA BA3E ARDUINO UNO

J.E. Makapos, U.C.Anexcees
(e. Tomck, Tomckull norumexHu¥ecKull yHUSEpCcumen)

ARDUINO UNO CONTROL SYSTEM OF A STEP MOTOR

D.E. Makarov, I.S. Alekseev
(Tomsk, Tomsk Polytechnic University)

This article gives information about a control system of a step motor using an Arduino
UNO controller. A motor, designed as stated in the article, can be used to carry small loads and
be implemented into a robotic complex. Different parts of the system are chosen in order to
lower the price, maximize performance and make the system energy efficient. The system itself
consists of 4 parts: a step motor, a switched mode supply, an Arduino UNO controller and a
Power Driver Shield Kit. All parts are described and basic principles of their connection are
explained. The most important point of the article is a functional diagram where it shown how
different parts communicate with each other and which protocols are used.

In the end, it is pointed out which advantages this system has and what possibilities it
gives to the user.

Ienn npoekra. B 1aHHOM MpOEKTe cO3JacTCsd CUCTEMA YIPABJICHHS IIAarOBBIM
nsurareneMm. JlaHHas cucTeMa YIpaBIEHHMs BMECTE€ C IIArOBBIM  JIBUTATEJIEM MOKET
UCIIOJIb30BAaThCS KaK AJIEKTPONPUBOA JJSl MEPEMEUICHUs] MaJorabapUTHBIX HHUIMHAPHYECKUX
rpy3oB. Ilpu HCHOIB30BAaHWMU JAHHOTO 3JIEKTPONPHUBOAA B YYEOHBIX LEISIX OH IO3BOJISET
YIIY4IIUTh HABBIKU CTYJEHTOB B MIPOrPaMMUPOBAHUH MUKPOKOHTPOJIEPOB, TPOrPaMMHUPOBAHUN
paboThl 1IAroBOTO JIBUTATENsl, O3HAKOMHUTBHCS C pabOTOM KaKJOro SJIEMEHTAa CHUCTEMBI B
oTHenbHOCTH. JBUrarenb OyAeT yHpaBisAThCA C MOMOIIBIO anmapaTtHoil miatdopmsl Arduino
UNO.

Bb100p TEXHUYECKHX CPEACTB VISl CHCTEMBI.

1. Ilaroserii geurarens 2J{11178-0,16-1

OCHOBHBIM 3JIEMEHTOM, Ha OCHOBE KOTOPOI'O COCTAaBJISIETCSI BCSI CHCTEMa, SIBISIETCA
maroBelii gsurarens: 2/(11178-0,16-1.

Texanveckue xapakrepuctuxu 2J{11178-0,16-1:
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Hanpspxkenne nutanust Ha BX0Jie KOMMYTHPYIOILETO YCTpoiicTBa, B - 27
HomuHanbeHbI# Bpararomuii MOMEHT Harpy3ku, Hem - 0,16
HoMuHanbHbI MOMEHT MHEPLIMY HATPY3KH, krem” - 10°

e [Ilar, rpanyc - 1,0

2. UmnynbcHbl 0s10k mutanus S-150-27

Jns nutaHus ABUratens HEoOXOAMM HMCTOYHUK mnuTaHus. Haubonee mnoaxoasmmm
HWCTOYHUKOM SIBJIICTCS MMIYJIbCHBIM Oyiok mwtanust S-150-27. Mbl BbIOpaid  JaHHBIN
UMIYJIbCHBI HMCTOYHUK THTAaHHUS, TaK Kak OH sABIsAeTCS A(PQPEKTHBHBIM, HMEET MAaIylo
CTOMMOCTb, @ XapaKTEPUCTUKH JIydllle, 4YeM Y TPAAULIUOHHBIX HICTOUHUKOB ITUTaHHUS.

3. Ammapartnas miatdopma Arduino UNO

Jlis ynpasieHus JBUraTesieM HeoOXOqUM MUKPOKOHTposuiep. Mbl OyaemM HCIob30BaTh
Arduino UNO, nocrpoennsbiii Ha ATmega328. [Tnardpopma umeer 14 mudpoBbIX BXOJ/BBIXOI0B
(6 U3 KOTOPBIX MOT'YT MCIIOJIb30BaThcsl Kak Bbixozbl LIIMM), 6 aHanoroBsix BX0OJ0B, KBapLEBbIH
re"epatop 16 MI'n, pazsem USB, cunioBoii pasbem, pazbeM ICSP u kHonky nepesarpy3ku. s
paboThl HEOOXOIMMO MOAKIIOUYUTH MIaTGOPMY K KOMIbIOTEpPY nocpeacTBoM kabdenst USB, nmubo
mojath nmuTanue npu nmomomy anantepa AC/DC wmm Gatapewu.

4. CunoBoit moxysie Power Driver Shield Kit

Tak kak HE0OXOAMMOE HANpPsLKEHUE Ui YIPaBJIEHUS JABUTATENEM JIOJDKHO ObITh 24,3 —
29,7 B, a mpenenpHOE HANpsOKEHHE, KOTOPOE MOXET BbiAepkaTh miata Arduino 20 B, To
HE00X0AMMO JIOMIOTHUTEIBHOE CHUIIOBOE 000pynoBaHue. [IoMMMO BBICOKOTO HAINPSsDKEHUS Y HAC
OyAyT 10CTaTOYHO CUJIbHBIE TOKH, KOTOPBIE IJIaTa HE BBIACPAKHT, a 3TO 3HAYUT, YTO HEOOXOAUM
JOTIOJTHUTEIBHBIN CHUIIOBOW MOJYJIb, KOTOPBIH MMEET TOYHO TaKue kK€ MHUHBI, 4yTo u Arduino,
MOATOMY HHKAKHUX MPOOJIEM MPH MOIKITIOUYEHIH CUIOBOTO MOAYIs K Arduino He Bo3HUKaeT. Mbl
BbIOpanu Power Driver Shield, umetonuit 6 MOSFET TtpanzuctopoB RFP30NO6L.

DOYyHKIMOHAJIBLHAS CXeMa CHCTeMbl YIIpaBJIeHHsl IaroBsIM ABurareiem. [locie toro,
KaK BCE€ AJIEMEHTbI CUCTEMbI OITUCAHBI B OT/I€IBHOCTH, HEOOXOMMO JaHHBIE JIEMEHTHI CBA3ATh B
€IMHYIO0 CUCTEMY, JUIsl TIOJyYEHUs! Cpellbl YIpaBJIeHMs IAaroBbIM JBUTareneM Ha 0a3e Arduino
UNO (puc. 1).

 — $-150-27 Step Motor
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Puc. 1. CDYHI(L[I/IOHaJ'IBHaSI CXEMa CUCTCMBI YITPABJICHUA

CornacHo 1aHHOHN (QYHKIIMOHAIBEHOW cXeMe, YIpaBlIeHHE ABUTATEIEM OCYIIECTBISETCS C
MePCOHAIBHOTO KOMITbIOTEpa 4Yepe3 ammapaTHyio miargopmy Arduino UNO mo cpeactBam
untepdeiica UART (Universal Asynchronous Receiver-Transmitter). JlanHbIif nuHTEpdEiic - y3en
BBIUUCIIUTENILHBIX ~ YCTPOWCTB, TMpEIHA3HAUEHHBIH [UIS CBA3M C JPYTUMH  [OHUGPOBBIMH
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ycrpoiictBamu. [IpeoOpa3yer 3amaHHBIA HAOOp NAHHBIX B MOCIEAOBATEIBHBIA BUJI TaK, YTOOBI
ObLIO BO3MOKHO I€peliaTh MX MO OJHONPOBOJHON IU(PPOBOM JUHHUH APYroMy aHAJIOTUYHOMY
YCTPOMCTBY.

Pe3yabTaThl npoaesanHoii padorel. B pesynbTaTe mccnenoBanuii Oblia pa3paboTaHa
CHUCTEMA, TIOJIHOCTBHIO TOTOBAsI JJIsl MCIIOJIb30BAaHUS Ha MpakTUKe. Tak Kak cucrema ymnpaBieHUs
JOJKHA OBITh MaKCHUMAalbHO KOM(OPTHOW U yn0OHOH B MCHOJIb30BAaHUM, ObUIM PEaTU30BaHBI
BO3MO>KHOCTh Bpall[CHUs TT0 YaCOBOM M MPOTUB YAaCOBOM CTPEJIKH, OCTAHOBKA M 3aKpEIJICHUE B
OTpe/ICNICHHBIX IMO3UIUAX 03 NMPUMEHEHHs JaTYUKOB YIJla, U3MEHEHHE CKOPOCTHU BpallleHUs
JIBUTATEJISI, BRIOOP KpaTyaniiero myTH JJisi JOCTHKEHUS TIO3UIUHU U IPYTHE BO3MOKHOCTH.
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1. Dnexrponsurarens Tuma 2J{11178-0,16-1 [3nexTpoHHBIi pecypc]:
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2. Arduino [anekTponHbIi pecypc]: http://arduino.cc/, pexxum goctyna — cBOOOHBIH.
3. Power Driver Shield kit [3nexkTpoHHEBIt pecypc]:
http://www.sparkfun.com/products/10618, pexxum gocTymna — cBOOOIHBIH.
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HUMAN MACHINE INTERFACE (HMI). BASIC CONSTRUCTING PRINCIPLES

D.E. Makarov, I.S. Alekseev
(Tomsk, Tomsk Polytechnic University)

The following article describes and explains a technical term called Human Machine
Interface. The HMI can be used in many different appliances, for instance in household devices
to help a human communicate with these devices. However, this article considers the HMI for
industrial needs, where a visual representation can be beneficial in many cases. When an
industrial plant wants to apply the HMI to its manufacturing lines, a few changes must be made.
When supervisory and machine levels are implemented to the manufacturing lines the HMI is
ready for usage. In order to make the whole system function properly a set of rules and principles
must be realized. Thus, this article can help the researchers and technicians accomplish perfect
output from technical systems and not make common mistakes.

Introduction. HMI is the acronym for Human Machine Interface and, in common, it can
be interpreted as an interface between the user and the machine. However, such a term can
include cell phones, personal and industrial computers, all household appliances, office
equipment, etc. However, an HMI is much more specific to manufacturing and process control
systems, where it has become widespread because of possibility to provide a visual
representation of a control system and information about industrial process in a “real time”
mode. This features leads to increasing a productivity of the controlled processes.
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