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CTtpykTypa apxuBa npeacrasneHa B Tabnuue:

Mankn OnucaHue nas.sbl

®ain listing_2_1.ino COOTBETCTBYET NIUCTUHTY 2.1 — npo-
rpamma Beb-cepBepa, AEMOHCTPUPYHOLLEro TemnepaTypy
listing_2_1 BHYTPU KOHTponsnepa ESP32. Be6-cepeep ocHOBaH Ha CTaH-
AapTHoMm npumepe ans ESP32 (AdvancedWebServer), Ho
BMECTO paHAOMHOrO rpadhuka Mbl CTpouM rpadmk Temnepa-
Typbl sgpa ESP32

®ann listing_3_1.ino cooTBeTCTBYET NUCTUHTY 3.1 — npo-
rpamMma 3anycka LaroBoro MoTopa. 3anyckaem LuaroBhbIn
listing_3_1 mMoTop, Aenaem 600 waros, BpemMs Mexay waramm 3 Mun-
nucekyHabl. Korga Bce waru caenaxsl, ABuraTens ocTa-
HaBrnmBaeTcs, a Yepe3 500 MunnncekyHa ¢ Hero CHMMaeTcs
HanpskeHve

®awin listing_3_2.ino cooTBETCTBYET NMUCTUHTY 3.2 — npo-
rpamMma BpalleHWsl LaroBoro MoTopa ¢ 3afaHHbIM yckope- 3
HWEM 1 MHbIMW NapameTpamMm:

listing_3_2

MAXi = 6000; // Konn4yecTBo wWaros;
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min_steplong = 200; // AnuTenbHOCTb CaMOro KOPOTKOroO
wara B MMKpoCceKyHaax (MakcumarnbHasi CKOpoCTb);

max_steplong = 3000; // AnuTenbHOCTb CTApTOBOIO LUara,
NepBbIN LIar Nocrne OCTaHOBKU MMEET JAaHHYI0 AJNHY;

acceleration = 10000; // YckopeHue B LLarax Ha cekyHay
B kBagpaTe. C AaHHbIM YCKOPEHWEM pacKpy4nBaeTcs
Ban ABurartens npu crapte 1 ¢ AaHHbIM OTpULATENbHBIM
yCKOPEeHMeM TOpMO3nT

listing_3_3

®ann listing_3_3.ino cooTBEeTCTBYET NUCTUHTY 3.3 — Mpo-
rpamma BpaLeHns Konec no BBOAMMbIM AaHHbIM (ynpasne-
HVMe MOTOPOM Yepes NnocnefoBaTenbHbIN NOpPT).

B otnuuue oT npeabiayLiero npumepa, 3ToT NpMMep Nno3Bo-
nsieT B okHe MoHWTOpa nopTa 3agaTh NapameTpbl: Konuye-
CTBO LUAroB, MakCUMarbHYyl CKOPOCTb, yckopeHune. Cko-
pocTb nopTa yctaHaBnueaetca 115 200 6ut/c.

MapameTpbl 3ajatoTcst NyTeM Nepeayu nocnefoBaTerbHO-
CTM 13 TpPex napameTpoB:
S+uncio — 3aaeTcs CKOPOCTh;

M+umcio — 3a4aeTcsa KONMMYECTBO LLAroB (3HaK MUHYC
N3MEeHSsIeT HanpaBreHue);

A+uncro — 3a7aeT YCKOPEHNE,;

cumBon E — 3aBepLuaeT BBOA KOMaHAbl W 3anyckaeT KK
NCMOMHEHUS BBEAEHHOW KOMaHAbI.

Mpumep: S3000M-6000A4000E. 3gechb 3a4aroTCcsl Makcu-
mManbHas ckopocTb 3000 waroe/cek, KONMMYECTBO LUAroB
6000 B MHBEpPCHOM HanpaeneHuu, yckopeHue 4000 wa-
roe/cek’

listing_4_1

dann listing_4_1.ino COOTBETCTBYET NMUCTUHIY 4.1 — TecT
BpaLLeHns Konec.

MpoBoauTcs TecTMpoBaHWe NpaBUNbHOCTM cBopku poboTa
nyTeM reHepawuu LIaroB ¢ Marow cKopocTbio Ha oba koneca
poboTa. Mpu aTom 3agenicTBytoTca 5 koHTakToB GPIO (15, 4,
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13, 16, 2):

STEP_L 15— reHepauus LLIaroB feBoro Koreca;
STEP_R 4 — reHepauus LlaroB nNpaBoro koneca;
DIR_L 13 — HanpaBsfeHne BpalleHns neBoro Koneca;
DIR_R 16 — HamnpasneHne BpaLleHns NpaBoro Koreca;

STEPER_EN 2 — BKItoYeHne o6omx MOoTOpoB.

listing_4 2

BbasoBas nporpamma ynpaBneHuss poboTom komaHaamu,
noctynatowmmm no Bluetooth. Mporpamma coctonT n3 Ye-
Tbipex hannos:

listing_4_2.ino — ronosHou chain nporpammbi;
motorstep.h — nHMUManNM3aums WarosblX MOTOPOB;

irg_robot.h — obpaboTka NpepbiBaHNIA, reHepaLus LWaros
no Tanmepy;

move_case.h — obpaboTka komaHz, nocTynatowmx no Blue-
tooth.

listing_5_1

®ann listing_5_1.ino cooTBETCTBYET NUCTUHTY 5.1 — npumep
paboTbl C BHYTPEHHEN 9HEProHe3aBMCUMON NaMATbIO.

Mpumep No3BoNAeT NOHATL NPUHLMIMBI paboTbl C
Flash-namsaTblo, pacnasHHoW Ha nnate koHTponnepa ESP32

listing_5_1b

®awin listing_5_1b.ino cooTBeTCTBYET NUCTUHIY 5.1b — npo-
rpamMmma npoBepkn paboTbl KHOMOK.

OTOT NpPOCTOM NPUMEP CUUTLIBAHUSI BENUYMHBI HaNpsKeHns
¢ koHTakTa GPIO 32 gemMoHCTpupyeT nuaMeHeHue BenuyvHbl
CUYMTBLIBAEMOTO HaMPSHKEHWS B 3aBUCMMOCTM OT HaXaTtus
onpeaeneHHon KHOMKK

listing_5_2

Mporpamma caMoCTOATENLHOrO NOBTOPEHUSI POBOTOM
nporaeHHoro nyTu. [Nporpamma cocTouTt U3 YeTbipex dan-
NnoB:

listing_5_2.ino — ronosHou chann nporpamMmebl (B TOM yncne
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paboTa ¢ aHeproHe3aBMCMMOM NamMsTbio M 0b6paboTka
HaXkaTUi KHOMOK);

motorstep.h — WHUUManmsauma waroBblix MOTOPOB;

irg_robot.h — obpaboTka npepbiBaHNIA, reHepaLms Waros
no Tanmepy, 3anucb B MacCuB LLAroB, CAenaHHbIX po-
ooTowm;

move_case.h — obpaboTka komaHz, nocTynaroLwmx no Blue-
tooth.

listing_6_1

Mporpamma obxoaa NpensaTCTBUMA U NPOXOXAEeHWUS nabu-

pvHTa. lNMporpamma CocTouT U3 YeTbipex hannos:

listing_6_1.ino — ronosHou chain nporpaMmmMbl (aHanu3 Ha-
nMYnsa NPEnATCTBUN N reHepauus KOMaHz yrnpaBneHus
CKOPOCTbIO MOTOPOB);

motorstep.h — MHMUMann3aums WwaroBbiX MOTOPOB;

irg_robot.h — obpaboTka npepbiBaHWIA, reHepaLms waros
no Tanmepy;

parallelsonar.h — paboTa ¢ ynbTpa3BykoBbIMU JATYMKaMU
N3MEPEHUS PAcCTOSHWSA OT AaTYMKOB 10 NPEnsTCTBUN.

listing_7_1

Mporpamma ynpasneHns pobotom TenenpucyTcTemns (B Ka-
yecTBe Kamepbl Ha poboTe — cMapTGOH) — sIBNAETCA
a[anTUpOBaHHON KOMWen NporpaMmmbl U3 nuctuHra 4.1 ¢
N3MeHEeHHON cuctemoi obpaboTku BHELHNX KoMaHa. MNpo-
rpamMma CoCTOMT M3 YeTblpex alinos:

listing_7_1.ino — ronoBHou garn nporpaMmmbl;
motorstep.h — MHMUManNM3aums WwaroBbIX MOTOPOB;

irg_robot.h — obpaboTka NnpepbIBaHWU, reHepaLms Waros
no Tanmepy;

move_case.h — obpaboTka koMaHg, noctynaroLwmx no Blue-
tooth.

listing_7_2

Mporpamma ynpasneHusi poboToM TeNnenpucyTcTBUs (B Kave-
CTBe kamephbl Ha poboTe — kamepa ESP32-CAM). PoboT
npuHMMaeT komaHapl oT UART-nopTa u oopmmpyeT nocry-
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naTernbHble ABWKEHNA U NOBOPOTHI. [Tporpamma coctouT 13
YyeTbipex annos:

listing_7_2.ino — ronosHou ¢hain nporpammbi;
motorstep.h — MHMUManusaums WaroBbIX MOTOPOB;

irg_robot.h — obpaboTka NpepbiBaHNIA, reHepaLms Waros
no Tanmepy;

move_case.h — 0bpaboTka koMaHg, NOCTynaroLWmnx
ot UART-nopra.

CameraWebServerEx

Mporpamma ans 3arpysku B mogynb ESP32-CAM (mogep-
HM3NPOBaHHas NporpamMma ynpaBreHusi KaMepon Yepes
cant). Nporpamma cocTouT 13 YeTbipex hannos:

CameraWebServerEx.ino — ronoBHow gan nporpaMmmel (3a-
nyck kamepsbl 1 Beb-cepBepa);

app_httpd.cpp — obpaboTka BMaeocurHana, TpaHcnsaums
BMAEO, NoAdepKKa CTpaHULbl caiTa KaMepsbl;

camera_index.h — cogepXxuT maccus CO CxaTbiM
HTML-kogom CTpaHuubl canTa Kamepbl;

camera_pins.h — cogepxut onucaHne koHTaktoB GPIO gns
NOAKIMYEHMS PasnMyHbIX MOAYIEN KaMmepbl K KOHTPOII-
nepam ESP32.

CameraRobot

Mporpamma ans 3arpysku B mogyns ESP32-CAM (mogep-
HU3MPOBaHHasi NporpaMmMa ynpasreHunst poboToM yepes
cauT). [porpamma cocTouT U3 YeTbipex annos:

CameraRobot.ino — ronosHon ¢hann nporpammbl (3anyck
Kamepbl 1 Beb-cepBepa);

app_httpd.cpp — obpaboTka BuaeocurHana, TpaHcnaums
BMAEO, NogaepKka CTpaHuLbl canTta Kamepsbl, nepegavya
KoMaHz ynpasneHus pobotom no UART;

camera_index.h — cogepXxuT MaccuB CO CXXaTbiM
HTML-kogom CTpaHuubl canTa Kamepbl;

camera_pins.h — cogepxuT onncaHue koHTaktoB GPIO ans
NOOKIMIOYEHNS PasfMYHbIX MOAYNEN Kamepbl K KOHTPOSI-
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nepam ESP32.

[lononHuTenbHO B Narnke B Ka4ecTBe NPMMEPOB COXPaHEHbI
arinbl, chopMMpoBaHHbIE N3 MaccuBoB hanna cam-
era_index.h:

index_ov2640.html — pacnakoBaHHas cTpaHuLa canTta angd
MOoAynsi Kamepbl 0v2640;

index_ov2640.html.gz — cxaTas cTpaHuua canTta ans mo-
aynsa kamepbl 0v2640;

index_ov2640shot.html — pacnakoBaHHas nameHeHHas
CcTpaHuua canta onsg Mogynsa kamepbl o0v2640;

index_ov2640shot.html.gz — cxaTtas nameHeHHas cTpaHuua
canta Ang Moaynsa kamepbl 0v2640;

index_ov3660.html — pacnakoBaHHasa cTpaHuua canTta ans
mMoayns kamepbl ov3660.

from_neco_apk

Copepxut chann video_robot_v_1.1.6.apk — yCTaHOBOYHbIN
cann nporpammsbl VideoRobot ana cmaptdoHa Ha Android.
Mporpamma VideoRobot yctaHaBnuBaeTcs Ha cMapTgOH,
KOTOpbIA ByAeT Mcnonb30BaThCA B Ka4ecTBe kamepbl poboTta
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listing_8_1

Mporpamma onpatwwmsaeT mogyns MPU-6050, nsmepset

W nepefaeT Ha nocrneaoBaTenbHbIN NOPT KOMMbloTEpa pac-
CUYUTaHHBIN C Y4€TOM KOMMNIIEMEHTAPHOro hunbTpa yron
HaknoHa po6oTta oTHocUTeNbHO ocn Y

Mpwn ncnonb3oBaHMK NNoTTEpa No nocrnegoBaTenbHOMY
nopTy (BCTpoeH B Arduino IDE) MOXHO NonyynTb Tpuy rpa-
duKa: KpMBYIO U3MEHEHMWS yrNa Ha OCHOBaHUW TONbKO Yrno-
BOW CKOPOCTW, Ha OCHOBaHWUW AaHHbIX akcenepomeTpa,
pacyeT KOMMeMeHTapHoro unbTpa No AaHHbIM akcerne-
pomeTpa u rupockona.

Mporpamma cocTouT 13 ABYX hannos:
listing_8_1.ino — ronosHo chain nporpamMmbl (pacyeThbl

1 nepegava gaHHbIX);

gyro_acsel.h — pa6ota ¢ MPU-5060, nHnumanusaums
1 ONpoc: NornyyYeHne AaHHbIX 06 YyrmoBON CKOPOCTU
N BENWYMHBI YCKOPEHWS.

listing_8_2

Mporpamma nogbopa koadpdpuumenTos MNA-perynaropa 6a-
naHcupytoLero poboTa. Mporpamma cocTout ns nATn gaii-
0B:

listing_8_2.ino — ronosHom chain nporpaMmmbl (pacyeThbl,
yrnpaBneHne CKOPOCTAMM KOrec);

defin.h — onucaHne nepemeHHbIX, 3a4eNCTBOBAHHbIX
B pacyeTe GanaHCcUpoBkM poboTa;

gyro_acsel.h — pa6ota ¢ MPU-5060, nHnumanusaums
1 ONpoc: NoryyYeHne faHHbIX 06 YrnoBON CKOPOCTU U
BENNYUNHE YCKOPEHMS;

motorstep.h — MHUUMaNM3auus LaroBbiX MOTOPOB;

irg_robot.h — o6paboTka npepbiBaHU, reHepaums LWaros
no Tanmepy.

listing_8_3

Mporpamma nogbopa koadpdmumenToB MNO-perynstopa
6anaHcupytoLlero pobota (poboT yunTcsi CTOSITb Ha MecTe).
Mporpamma cocTonT N3 NATK hannos:




Mankn

OnucaHue

nas.bl

listing_8_3.ino — ronosHou chain nporpaMmmbl (pacyeThl,
ynpaBneHue cKopoCTSMU Korec);

defin.h — onucaHne nepemMeHHbIX, 3a4eNCTBOBAHHbIX
B pacyeTe GanaHcupoBku poboTa;

gyro_acsel.h — pabota ¢ MPU-5060, ninunanmsauus
1 ONpoc: NoryyYeHne faHHbIX 06 YyrmoBOM CKOPOCTU
N BENNYMHE YCKOPEHNS;

motorstep.h — WHUUmManmsauma waroBbix MOTOPOB;

irg_robot.h — obpaboTka npepbiBaHNIA, reHepaLus Laros
no Tanmepy.

listing_8_4

Mporpamma ynpaBnsieMoro [AOBWXeHUA GanaHcupyoLwero
poboTa — gaeT BO3MOXHOCTb pOBGOTY HE TOMbKO CaMoCTOSs-
TenbHo 6anaHcupoBaTk, HO U ABUraTbCH C 3a4aHHOW CKOPO-
CTblO U coBepLlaTb NoBopoThl. Bonee Toro, poboTt nonyynn
CEepBOMOTOP C pbl4aroM Anf CaMOCTOSTENbHOro noabema.
Mporpamma coctonT M3 cemu hansos:

listing_8_4.ino — ronoBHou chain nporpaMmmbl (pacyeTbl,
yrnpaBneHne CKOPOCTAMU Korec);

defin.h — onucaHne nepemMeHHbIX, 3a4eNCTBOBAHHBIX
B pacyeTe 6anaHcUpoBkM poboTa;

gyro_acsel.h — paborta ¢ MPU-5060, nHmumanusaums
M OMpocC: NonyyYyeHne AaHHbIX 06 YrnoBoOW CKOPOCTM
N BEMUYUNHE YCKOPEHWS;

motorstep.h — nHMUManNn3aums WaroBbIX MOTOPOB;

irg_robot.h — o6paboTka npepbiBaHU, reHepaums LWaros
no Tanmepy;

move_case.h — obpaboTka koMaHg, noctynatowmx no Blue-
tooth;

servo_hand.h — ynpaBneHne cepsomMOTOPOM NOABLEMHOrO
pblyara.

model robot

Hetanu kopnyca po6oTta B bopmaTe STL Anga neyatu
Ha 3D-NpuHTEPE U UX KONMYECTBO ANst cbopku poboTa:
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6opT.stl— 2 wWr.;

koneco.stl — 2 wr;

KpenneHue akkymynatopos.stl — 1 wr.;
Kpenex NoBopoTHOro koseca.stl — 1 wt.;
nanyba.stl — 1 wT.;

npocraeka.stl — 1 Wwr;

pbluaxok.stl — 1 wT.;

cBA3Ka 6opToB.stl — 3 WT;

CTolKa nany6bl 3ag.stl — 2 wT,;

CToNKa nany6el nepeg.stl— 2 wr.;
CTolKa nany6bl ueHTp.stl — 1 wr;

¢ukcatop pgatumkos.stl— 1 WwT.




