MHNHOBPHAYKHN POCCUN
®denepalibHOE TOCYAAPCTBEHHOE OI0/KETHOE
00pa30BaTebHOE YUPEXKIECHUE BBICILIET0 0O0Opa30BaHMs

«TynbCKHAMN TOCYAAPCTBCHHBIA YHUBEPCUTETY

HNuctutyT BRICOKOTOUHBIX cucTeM uM. B.IL. I'pszeBa
Kadenpa «CucreMbl aBTOMaTHUECKOTO YIIPABICHUS

METOAUYECKHUE MATEPHUAJIBI
K KYpCOBOM paboTe 1Mo JUCIUIUINHE

«HpOCKTI/IpOBaHHe MEXAaTPOHHBIX CUCTEM)

OCHOBHOI npo(eccuoHaNbLHO 00pa30BaTE/IbHOM POrPaAMMBbI
BbICIIET0 00pa30BaHUs — IPOrpaMMbl DaKaJiappuaTa

10 HAMPABJICHUIO TMTOJTOTOBKH
15.03.06 MexaTpoHuKa U poOOOTOTEXHUKA

C HaIPaBJICHHOCTHIO (MTpoduIem)
MexaTpoHuka

®dopma o0ydeHUs: OuHas

N nentudukaimoHHbIii HoMep oOpa3zoBaTesbHOM nmporpammel: 150306-01-21

Tyna 2021 rox



JIMCT COI'ZTACOBAHUA

Pa3zpaboTumk:

EdpomeeB Aunpeii 'ennanseBuy, noir. kad. CAY, K.T.H.

(DUO, oonscnocmy, yueHas cmeneHs, yYueHoe 36anue) (noonucs)



ManorabapMTHbIM MOBUIbHBIM
MEXaTPOHHbIM MOAY/1b

Kelic-3azaHme Ha KypCcoOBYIO pabory

I10 INCITUILJINHE
«ITpoekTupoBaHUE MEeXaTPOHHBIX CHCTEM »



e —

BBenenue

B Hacrosimee BpeMs aKTyaJbHOM SIBIETCS 3ajada CO3JaHMs  JUCTAHIIMOHHO-YIPAaBIISIEMBIX
MaJIorabapuTHBIX MOOMJIBHBIX MEXaTPOHHBIX MoOayJied (poOoToB). B kauecTBe MOJIE3HOM HArpy3KH TaKUX
MOJyJIEll MOTYT BBICTYNATh Pa3IUYHBIE TEXHUUYECKUE OOBEKTHI, HAMPUMEP, OOBEKTHI, MPEICTABISIONINE
co0Ol JKECTKYI0 MHEPIIMOHHYIO HArpy3Ky, IpsiMOMl U OOpaTHBIM MasTHUKH, a TaKXe JIBYXKOOPJAHHATHHIC

CUCTCMbI BU3YyaJIM3alITUN U Ha6J'IIO,Z[GHI/I}I.

Hekotopsie 00pa3iibl oJ00HBIX pOOOTOB MPEICTABICHBI HIKE.



Muxpo-pooor Recon Throwbot XT

Throwbot XT ¢upmer Recon Robotics Inc. sBusiercs mepeHOCHBIM
MHUKPO-POOOTOM, MO3BOJISIOIINNA ONEPaTopy BECTU BUACO- U ayAHOPa3BEAKY
BHYTpHU MOMEIICHUH WM Ha OTKpbITOM MecTHOCTH. B Throwbot XT Becur
540 r u moxet ObITH OporieH ¢ BeICOTH A0 9 M. [locie pa3BepThiBaHUs OH
TUXO JIBUTAETCSA MO MOBEPXHOCTU U IepeAacT BUIEO U ayJuO B pealbHOM
BpEMEHU Ha PY4YHOH OJIOK yrpaBiIeHUS.

PoGoTra MOXHO HMCTMONB30BaTh MJIsi OOHAPYXKEHUS W HIASHTU(DUKAIMH
MPEIMETOB, TMOATBEPKACHHUS HAJTUYMsI 3aJIO)KHUKOB, MPOCIYIIMBAHUS  |id N o TARoweDT
Pa3roBOPOB U PACKPBITHS TUIAHUPOBKHU KOMHAT.

Throwbot XT ocHamen uHppaKpacHOHW ONTHYCCKOW CHCTEMOM,

KOTOpasi aBTOMATWYECKH BKIIIOYACTCS MPU HEIOCTATOYHOM OKPYKAIOIIEM
OCBEIICHUH, U MOXET IepeAarb BUACO M ayauo Ha pacctosHue a0 30 m
yepe3 CTeHbl, OKHA W JBEPHU Ha MyJbT ympaBieHus. PoOOT MoxeT OBITH
HACTPOEH Ha OHY W3 TPEX NPEIBAPUTEIHHO OMPENEICHHBIX Paau04acToT,

YTO MO3BOJIACT IMOJB30BATCIIAM YIIPABIIAATH OAHOBPCMCHHO TPCMA pO6OTaMI/I.
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Muxpo-podor Recon Throwbot XT

OcHoBHbIE XapakTepucTukHn podora Recon Throwbot XT:
- aKkycTHUecKkui mym: He 6onee 22 nb Ha paccTosHuu 6 M
- MAKCUMAJIBHOE YJAJIEHUE OT OIeparopa: Ha OTKPBITOM MECTHOCTU —
91mMm, B momemieHun — 30 M;
- ckopocTh: 10 0,46 m/c
- IOIyCTUMas BbICOTA MaieHus: 9 M
- BOJIOHEMIPOHUIIAEMOCTD: BBIIEPKUBAET MOTpYyX)eHHe Ha Tyouny 30
CM B T€YEHHUE 5 MUH.
- U300pakeHre ¢ KaMephl YepHO-0esoe
- yrox o63opa: 60 rpaaycos
- yactoTta Kaapos: 30 kaapoB/cek
- nmHa: 20,9 cm
- mupuHa (0T KoJlieca a0 kojeca): 19,3 cm
- BeicoTa 11,4 cm

-Macca: 540 r




Mausoradaputhslii podort iRobot 110 FirstLook

B 2012 rony amepukaHckas kommanus IRobot paspaGorana
manorabaputHoro po6ora 110 FirstLook maccoii 2,4 kr u pasmepamu 25 X
23 x 10 cm. OH OTHOCHUTCS K TaK Ha3bIBAEMBIM «3a0pachiBaeMbIM» poOoTam,
TO €CTb IpU HEOOXOAUMOCTH MOMXKET OBbITh 3a0pOIlIEH OIepaTopoM,
HarpuMep, B OKHO, MTPOEM WJIM Ha KPBIITY, TJe aBTOMAaTUICCKU MPUHUMACT
WCXOHOE TTO-JIOKCHHUSI JIJIs1 BeZCHHs HAOIIOEeHUSI.

MamuHa BBIIOJIHEHA HAa TYCEHHMYHOM IIIacCH HW  00OpyaoBaHa
baunmepamu — BpamaromuMmucs Ha 360 Tpanm, MmIacTHHaAMH, KOTOPHIE
MOBBIIIAIOT MPOXOAUMOCTE MPH MPEO-TOJICHUH TPETISITCTBHIA.

Kommuteke 110 FirstLook ocHarien uetsipbMsi Bujaeo-kamepamu ¢ MK
TIOJICBETKOW, HANpaBJICH-HBIMU BIIEpE], Ha3al, BIPaBO U BIeBO. Pa3mepbl

poboTa TEOPETHUECKHU MO3BOJSIOT Pa3MECTUTh HA HEM U APyrue mpudopsbl.

DNEKTPONPHUBOJ, COOOINAET MAIIMHE CKOPOCTh O 5,5 KM/4, OHA MOXET
NPEOOJICTh TpEnATcTBUS BbicoTol a0 20 cM, JBUTarbcs IO TIECKY,
BBIJICP)KMBACT IMAJICHUE C BBICOTHI 70 4,5 M Ha TBEPAYH0 MOBEPXHOCTb.

3apsaaKu aKKyMYJISITOPOB XBaTaeT Ha 6 4acOB HEMPEPHIBHOW PabOTHI.



Manoradaputnslii podot IRobot 110 FirstLook

OcHoBHbIe XapakTepucTuku iIRobot 110 FirstLook :
- MaKCMMaJbHOE yajeHue oT oneparopa: g0 200 m;
- CKOPOCTh: 10 5,5 KkM/4
- 4 BCTpOECHHBIE BUIECOKAMEPHI

- yrox o630pa: 60 rpamycoB

- yactoTa kaapoB: 30 kagpoB/cex

- BpeMs aBTOHOMHO# paboThI: 10 6 4.
- nrHa: 25,4 cMm

- mupuHa: 22,9 cMm

- BeicoTa 10,2 cm

- Macca: 2,4 kr




ManorabaputHbiii podor Boston Dynamics Sand Flea

Sand Flea (B mep. ¢ anmi. — «Ilecuanas brmoxa») — 310 HEOONBIION
po6ot ¢upmer Boston Dynamics, CIIA, ¢ npeBocXOaHOH MOOMIbHOCTBIO,
KOTOPBIA TEpeBUTAeTCs KaK TpaJMIIMOHHAS KOJECHAs MaIlMHKa Ha
PaJMOYIIPABIICHUHA TI0 OTHOCHUTEIIBHO IUIOCKOW IOBEPXHOCTH, HO MOXKET
NpBITaTh HAa BBICOTY 1O 8 M JUIA TPEOMOJICHUS NPEMSITCTBHA. DTOTO
JOCTaTOYHO, YTOOBI MEPENPHITUBATh YEPE3 CTCHBI, 3aPhITUBATh HAa KPBIIIN
JIOMOB WJIA OKHA BTOPOTrO 3Ta)ka, IOAHMMATHCA BBEPX I10 JICCTHHIIC.
CrenasibHO pa3pabOTaHHBIC KoJeca CMATYAIT yAap MPH MPHU3CMIICHHH.
[Tomer m mocaagka poOOTa aBTOMAaTHYECKH KOHTPOJHMPYIOTCS OOpTOBOMU

cucteMoi crabunmzanuu. Po6OT ucnonb3yeT rupocTabuiIn3aiuo BO BpeMs

nojiéra, 4To 00ecrneynBaeT YUCTOe N300paKeHHe ¢ OOPTOBOI BUICOKAMEPHI
u msrkoe nmpuzemiieHue. Sand Flea moxer coBepinare 10 25 NpBDKKOB Ha
OJTHOM 3apsiJIKe.

VYnpapnsieMast BbICOTa TPBDKKA - 0T 1 10 8 M; BO3MOXXHOCTH 3aJlaHHsl CTAPTOBOTO YIVIa; TOYHBIC MPBIKKU Yepe3 OKHA U
JIBEPH, HA CTOJIbI, JIECTHHUIIBI, HA KPBIIIN U OAJKOHBI, C KPBHIII U 0AJKOHOB U T.I.; MOPIIHEBON MPBLKKOBBIA MPUBOJ;, Ja3epHas
CUCTEMa NpHULIETUBAHUS NP cTapre; OJIOK YIpaBJICHUs ONeparopa ¢ BO3MOXHOCTBIO MpHUEMA BUIEO B PEaIbHOM BPEMEHHU

JUISL TUCTAHIIMOHHOTO YIPaBJIeHHs; poOOT 1 OJIOK YIpaBJICHUS MMOMENIAI0TCs B HEOOBIION PIOK3aK.



MausoradapurtHnsiii podot Boston Dynamics Sand Flea

Xapaxkrepuctuku Sand Flea:

- Macca: OKOJIO 5 KT

- rabaputsl — 330 mwm (/1) X 457 mm (L) X 152 mm (B)

- CUCTEeMa MUTaHUs: 0aTapest — JIUTUN-TIOIMMEPHBIN aKKyMYJIATOP
- IPBIKKOBBIN ITPUBOJ — OAHOPA30BbIN TOTUIMBHBIN KapTPUIXK

- aBTOHOMHOCTb - 2 4aca, 25 NpbIKKOB

- CKOPOCTbH - OKOJIO 5,5 KM/9

- BbICOTA MpbIKKA: 1 — 8 M, BO3MOKHOCTh IEPEBOPOTA

- 3alllMTa OT BJaru, yCTOWYUB K COJIM, MACIy, IECKY

- BUJICOKaMeEpBhI: pa3penieHue npu apmxeHnn — 320x240 toyek,
HeMoABWKHOE n300pakeHue — 1280x960 Touek

- MOICBETKA — HacTpauBaeMasi, 6 BT B BumuMoM nuana3zone u 6 BT B

UH(paKpacHOM JHaIa30HE.




MoOuabHbIA MasioradaputHbiii pooor «FOJIA-H»

Pa3paborunk
[MHUU PTK (r. CankT-nietepOypr)
Ha3nayenmue
[IpoBeneHre NUCTAHIIMOHHOTO ayAHO-BUACO HAONIONCHUS B
YCIIOBUSIX TOPOJICKOM M MPOMBIIINIEHHON MHPPACTPYKTYpPhI
OCHOBHBIE XapaKTEePHUCTUKH
- rabaputHbie pazmepsl: 245x110x190 mm
- macca. 0,58 kr
- MaKCUMaJlbHast CKOpocTh ABmxkenus: 0,4 m/c
- 1aNbHOCTh YIPABICHUS:
Ha OTKpBITON MecTHOCTH —100 M
B YCIIOBHSIX TOPOJICKOM MHPpAcTpyKTyphl — 50 M
- IPEOIOJICHUE MPETATCTBUM BbICOTOM 50 MM

- BpeMsi aBTOHOMHOU padoThI: 10 2 4
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MaJiorabaputHblii pa3BeabiBarejibHbIM po0oT «Kager»

Pa3paGorumk
[ITHWU PTK (. Cankr-nierepOypr)
Ha3znauenue
- IPOBEJICHNE TUCTAHLIMOHHOIO ayIHO-BUEO
HAOJIIOCHUS B YCIOBUSAX TOPOJCKON U
IPOMBIIIEHHOW HH(PACTPYKTYpHI
- IOCTaBKa IOJIE3HON HArpy3Ku
OcHOBHBIEC XapaKTePUCTUKH
- rabaputHbie pasmepsl: 250x215x90 mm

- Macca: 3Kr

- MaKCHMMaJIbHAasd CKOPOCTH ICPECMCIUICHUA: 1 m/c

- JanbHOCTh ynpasieHus: 200 m

- IPEOIONICHHE [IPEIISTCTBUIA: - 4YeTbIpe 0030PHBIX BHICOKAMEPHI
yKJIOHBI — 40° - MHKpO(OH
nopors — 150 Mm - paaroKaHal JUIs epeiaun ayJuo-BUIE0 CUTHAIOB U KOMaH/

- BpeMs aBTOHOMHOM padoThI: 10 2 4 yHnpasjIcHuA



Y4YacTHUKM MPOEKTA

Kyparop npoekra — npenonasarens kapenpst CAY

KOHchIbTaHT — IPCACTAaBUTCIIb MPCAIIPUATHUA UIIW OPpraHU3alln-3aKa3urKa

HemocpencTBeHHBIE UCTIONHUTENN — Tpynmna U3 3-4 CTyACHTOB:

PykoBoauTe b MpoeKTa — CTYACHT, BEAYIIHUI UCCIEIOBAHUS M HAYYHYIO pabOTy MO TeMAaTHUKE M OCYIIECTBISIOMUN
KOOPAMHAIMIO padOThI BCEU TPyIIIbI

KoHCTPYKTOp — CTyACHT, OTBEUAIONINHN 32 KOHCTPYKTOPCKYIO MPOPA0OTKY MPOEKTa, CO3AaHUE TPEXMEPHBIX MoJeIeH
Y YepTexen

DJIEKTPOHIIUK — CTYIACHT, pa3pabaThIBAIONINN 3JICKTPUUCCKUE MPUHIIUIIUAIBHBIC CXEMbl W TEYaTHBIC IUIATHI JJIS
ANIEKTPOHHBIX OJIOKOB

IIporpaMMHCT — CTY/IEHT, OTBETBJIEHHBII 3a pa3pabOTKy MPOrpaMMHOI0 00ecTeueHHUs

VY4aCTHUKM KOMaHIbl IO Ha4aJOM PYKOBOAUTENS NPOEKTAa M Kyparopa pacHpenessioT IMOA3aJadyd IMpPOEKTa U

(bOpMHpYIOT Tpe6OBaHI/I}I H KPUTCPUHU OLICHKHU K BLIIIOJIIHACMBIM 3a1aHUAM.
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3aganue

Paszpaborarb ICKHU3HBIN NMPOEKT MAJIOrAa0APUTHOIO MOOMJIBLHOIO

MEXATPOHHOI'O MOAVJIHA C AMCTAHIIMOHHBIM VIIDABJICHHUEM

Texnuueckue TPeOOBAHUSA K MOAYJIIO:
- 'aGaputsi: He 60siee 300x300x300 Mm
- Macca: ne 0osee 5 kr
- ABTOHOMHOCTbD 110 IUTAHUIO: HE MEHee 2 4
- MakcumasbHasi CKOpOCTh IEpPEMEIICHUs: He MeHee 1 m/c
- CrmocoOHOCTh IpeoIoIeBaTh Moporu: He menee 150 mm
- YCTONYMBOCTE K ITAJIEHUIO C BLICOTHI: HE MEHEE 2 M
- Hannure MUHMMYM OHOTO LIBETHOTO BUJIE0-CEHCOpA paspelieHreM He xyxe 640x480
- JlaneHOCTB ynpaBiieHus: He MeHee S0 M
- [IynbT ynpaBieHHs ¢ IUCIUIEEM U BO3MOXKHOCTBIO OTOOpakeHHs BUACOMH(OPMAIINH B

pEaIbHOM BPEMEHM C YaCTOTOM HE MEHee 15 KaIpoB B CEKyHAY



B xone BbINNOJITHEHMS 3aJaHUA 10 KHbI ObITh PECUHICHBI CJCAYIOIIHE 3a1a9U

. ®opMHpoBaHUE 00JIMKa MOOMIIBHOTO MEXaTPOHHOTO MOIYJIS

. Pa3paboTka CTpyKTypHOU U PyHKIIMOHATIBLHON CXEMbl MOIYJIS

. Br100p MCTIOTHUTENBHBIX, SHEPTETUUECKUX U MHPOPMAIMOHHBIX 3JIEMEHTOB CUCTEM MOIYIIS

. [IpopaboTka BHyTpEHHEH KOMIIOHOBKHU MOJTYJIsI

. Pa3zpaboTrka TpEXMEPHYIO KOMITbIOTEPHOU MO MOIYJISI

. Br160p a5meMeHTHOrO cocTaBa M pa3padoTKa YKPYITHEHHON CTPYKTYPHOM CXEMbI MUKPOIIPOIIECCOPHOM

CHUCTEMBI YIIPABJICHUS MOLYJIEM

. Pa3paboTka BCTpOEHHOIO MPOrpaMMHOT0 00ecCTiedeHUs MOy (CTPYKTYypa, COCTaB OUOIMOTEK, BEIOOD
WHCTPYMEHTOB pa3padotku [10)

. Pa3paboTka mynpTa JUCTaHIIMOHHOTO YIIPaBIECHUS MOAYJIEM U MHTEp(deiica moib30BaTels

K 3amure 10/12KHbI OBITH MPEACTABJICHbI

. IIpe3enTanus npoekra
. [TosicHuTeNnbHAS 3anMCKa
. COopouHBIi uepTEX (ICKU3) MEXaTPOHHOTO MOJTYJIS
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