CopeBHOBaHMSA B
Po0oOTOTEeXHUKE

MeTannnyeckun-anekTpnyeckmne
cnopTtcMeHbl, OnNMMNMUcKne Urpbl
n magnatopckue bon B XXI| Beke.

y



CopeBHOBaHHUsy 32aUeM P

= [lonynsapusauma Po60TOTEXHMKN

= [lpmBRneYeHne BHMMaHUS K pasnn4yHbiM 3aga4aM poOOTOTEXHMKM,
N KaKk cneacTsue, pasBUTUE U NPOABMKEHUE HAYKN N TEXHUKM,
TEXHNYECKOro nporpecca.

= Co3spaHune ycnoBui Ansi NOAroToBKW U pa3BuUTUS
npodeccnoHarnbHbIX CNeLmManmncToB.

= BO3MOXHOCTb 49 CTYOAEHTOB NPUMEHATL MOJSTy4YeHHbIe 3HaHUA Ha
NpaKkTUKe, Nosy4YnTb ONbIT B pa3paboTke peanbHbix (real world)
NPOEKTOB.

= CopeBHOBaAHUSA ABMATCA OTSIMYHOM MOTUBaLMEN ONns 0By4YeHnd n
nosiydeHns dosee rnyboknx 3HaHNUN B CaMbIX PasfINYHbIX
obnacTtax, HauMHas oT oyHA4aMeHTarbHbIX HayK,- MaTteMaTuKa,
du13nka n 3akaH4YMBas CaMbiMU COBPEMEHHbLIM OJOCTUXEHNAMN B
obnacTtn MHOPMaLMOHHbLIX TexHorormi (IT), NCKYCCTBEHHOro
NHTEemNseKTa n T.4.

= KOpOTKO: 3HaHUSA, NpaKTuKa/onbIT, oOLLEeHue u pasButue



DARPA Grand Challenge

= DARPA Grand Challenge — copeBHOBaHUS
aBTOMObunen-poboToB, PMHAHCUPYEMbIE areHTCTBOM
nepenoBbiX 0OOPOHHbIX pa3paboTok [NeHTaroHa
(DARPA). Llenbio copeBHOBaHUM SBMNSETCA CO34aHue
MOSIHOCTbO aBTOHOMHbIX TPAHCMNOPTHLIX CPEACTB.

= Prize: $3 000 000
(HeobxoaMMbIN cpeaHeCTaTUCTUYECKUI DIOQKET Ongd
co3aaHusi pobota: $4 - 5 000 000... 1))




= RoboCup is an international robotics competition
founded in 1993. The aim is to develop autonomous
robots with the intention of promoting research and
education in the field of artificial intelligence.

= By the year 2050, develop a team of fully autonomous
humanoid robots that can win against the human world
soccer champion team.
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eurobot .
EuroBot

=  OTKPbITbIA YEMMMOHAT aBTOHOMHbIX MODUIIbHBIX POBOTOB,
CO30aHHbIX MOMOAEXHBIMX KOMaHAaMn CO BCEro Mupa.
CopeBHOBaHUS NpU3BaHbl MPUBEYbL BHUMaHME K UCCregoBaHUAM
B obnactn poboTOTEXHUKN, CTOCODCTBYIOT OOMEHY TEXHNYECKOWN
NHOPMaLIMEN U NHXEHEPHBIMU 3HAHNAMWU, PA3BUTUKO HOBbIX
Hay4YHO-TEXHUYECKMX naen B 06nacTsax CBA3aHHbIX C
NPUMEHEHNEM aBTOMAaTU3UPOBAHHbLIX CUCTEM, HANpUMep,
oOHapyXeHne 1 NoabeM MUH, MOHUTOPUHI U OBCnyXXnBaHme
TPYAHOOOCTYMHbIX 0OBLEKTOB, aBTOMaTU3aUMa U poboTusaums
BpeaHbIX NPON3BOACTB, KOCMUYECKME UCCEeA0BaHUS N, KOHEYHO,
co3faHune NHTenNeKTyanbHoro pobora byayuiero




Robot Sumo

= Robot-sumo (robo-sumo) is a sport in which two robots attempt to
push each other out of a circle (in a similar fashion to the sport of
sumo).

= The engineering challenges are for the robot to find its opponent
(usually accomplished with infrared sensors) and to push it out of
the flat arena. A robot should also avoid leaving the arena, usually
by means of a sensor that detects the edge.




Other Competitions

= CyliecTByeT MHOXECTBO APYyrnx COPEBHOBAHNW, B TOM YUCTIE:
Rescue robots — copeBHOBaHMs1 pOO60OTOB criacaTenemn
Maze-solver — nonck nytn ns nabupuHTa
Line-follower — gBm»xxeHne rno NMHMM Ha CKOPOCTb

Vacuum cleaners, lawn mower — po60oTbI Mblf1Iecochl, ra30HO-
KOCUJTKW

N opyrue...




Ilnan 1)

= OrpaHunsosbiBaeM Robotics Team (HasBaHue? ambriema?)
= [lenaem poboTOB, y4aCcTByeEM B COPEBHOBaHUSX, Nobexaaem! ;)
= PoboThI:

BasoBas yHuBepcanbHas nnartdgopma
(MOBUIbHBIM POBOT ANsa nccnegoBaHU U pa3padboTkn 6asoBbIX
9NEMEHTOB — ABMXEHWE, AaTyYuKk1 U T.4.)

[opaboTtka u cneunanunaaumsa 6a3oBomn nnatpopmsl B podboToB
Buga Mini-Sumo, Line-Follower, Maze-Runner, etc

[HopaboTka n cneunanunsaums 6asoson nnatdopmbl B
Personal Home Robot

CneumannampoBaHHble poboThbl ANs1 y4acTusi B COPEBHOBAHMAX
(RoboCup, Eurobot, n ap.)



MexaHHuKA

= Kapkac, Hecyllada KOHCTPYKLUKUA, CTPYKTypa, Kopnyc

= MoTopsbl, peayKkTopbl, ABUraTenbHasa cuctema

= MaHunynatopsbl, yCTPOUCTBA A4 crieunasibHbIX 3agad, Hanpumep:
Cuctema cbopa 1 CopTUPOBKM Mycopa
Ypapa no ma4y ansa vrpbl B yTo0r

CnoXHble CEHCOPHbIE U MEeXaTPOHHbIE NOACUCTEMBI,
akTyaTopbl

N T.0.



JJIEKTPOHUKA

= «Pa3ym» - ogHonnatHbIn (single board) komnboTep
(SBC: nnardopmbl ARM, x86)

= [latymku n ceHcopsl Ang nosydyeHns nHopmMmaumm O BHELLHEM
Mupe
(Mup » paTymkm U ceHCopbl @ ceHCopHasa nnarta » «Pasym»)

= [logcuctema 3peHud, cnyxa
(Hanpumep: Buaeo-kamepbl > FPGA/DSP = «Pasymy)

= [logcuctema HaBurauum, oOoOMeETpPUn
(OeTeKkTopbl NPENATCTBMN, aKCenepoMETPbI, TMMPOCKOrbl, KoMMac,
GPS, patyukn yrnosble-HaknoHa u 1.4.)

= [logcuctema ynpasJrieHnd4 MOTopaMun, ABMXEHUEM

= [logcuctema kommyHukauum (BHewHsAa: Wi-Fi, Bluetooth, USB;
BHyTpeHHsasa: CAN, [°C/TWI, Ethernet, UART/SPI, n 1.4.)



IIporpamMmHoOe obdecneyeHue

= 10 gna BcTpamBaeMmbix cucteM (embedded), HacTonbHbIX (desktop),
cepBepoB (server/network/distributed)

= OcHoBHble 3agaun: control systems, Al, drivers, CAD-tools u T1.4.
= Operating Systems and Libraries:
Linux, embedded RTOS (FreeRTOS, AVRX, etc)
Player/Stage, ORCOS, FANN, OpenCV
= Programming languages
C, C++, Assembler, Java; PERL/Python
Haskell, Prolog, Domain Specific Languages (DSL)
= Java™ Technology

Java Virtual Machine (JVM)

URBI
= Tools

Matlab, Simulink; AutoCAD, Komnac, P-CAD; RobotFlow, etc



AJITOPUTMBI U YIIPaBJICHHUE

= high-level - cTpaTernyeckum ypoBeHb
n low-level - TakTM4yeckmun ypoBeHb

VickyccTBeHHbIV nHTennekT (Al) - onpeneneHve rmaBHbIX
uenen/3agad, BolpaboTka ctpaternm no nx AOCTUXEHUIO

AHanu3 n obpaboTka AaHHbIX OT AaTYMKOB U AP. CUCTEM BBOJA
N KOMMYHUKaLIM 1 NOCTPOEHNE MOOENW BHELLUHEro Mupa

HenpoHHble ceTu, HedeTkas Noruka, ctaTUcTuka, TEXHUYecKoe
3peHune

[TlpeobpasoBaHma Pypbe, 3agadnm MEXaAHUKN, KNHEMATUKMN,
reoMeTpun, HaBuraums

YnpasneHue gsuratensamu, coop nHpopmMaLuumn ¢ AaT4MKOB U
e€ nepsmnyHas obpaboTka, KOMMYHUKaLUK

[1O gnsa nnat/6noko. (ans nogcuctem Ha ocHose MCU, DSP,
FPGA)

[panBepbl, CBA3YIOLLNE CUCTEMBI, PasfindHblie YTUIUTbI
N Tak panee...



A Tak xe = misc. stuff

= Software & Web
http://robotics.org.ua/ - web-portal, wiki-system, etc

= Hardware:

NCTOYHUKM SHEPTUN (aKKYMYIATOPbI, OOk 3apaaku/mmtaHus u
3apa4KM, Ha OCHOBE KOHOEHCaTOpOB)

basoBasi ctaHuusi/ronoBHon LeHTP/H.Q.

(ynpaBnsowmin KOMnboTep + pacnpegenieHHasa ceTb + CBsA3b C
pob6otom no paano/Wi-Fi + BHELLIHNE CEHCOPHbIE CUCTEMDI:
video, etc)

R/C nynbT AUCTAHUMOHHOIO ynpaBneHusi poboTom
A MHOXeCTBO ApYyrux pasnnyHbIX YCTPOUCTB



Ccebliakn

=  Cnuncok pasnuyHbix copeBHoBaHUK: http://robots.net/rcfaq.html

= http://www.darpa.mil/grandchallenge/
= PobodyTtbon: http://robocup.org/
= EBpoborT: http://www.eurobot.ru/ v http://www.eurobot.org/

= http://www.robosport.ru/

=  http://www.myrobot.ru/

= http://www.roboclub.ru/, http://roboforum.ru/http://roboforum.ru/,
http://robo.com.ua/




Bonpocbl, KOMEHTAPHHU' T

= KOHTaKThI:
Anekcangp CaBByTUH
alex@robotics.org.ua
+38 050 61 57 386



Cnacu6o 3a sauumanuel



