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bubnoTeka ripejHa3HayeHa /i/1s1 yripaB/ieHusi poboramu Ha 6a3e koHTposiepa Lego EV3 (B
JanpHenem - EV3).

OC EV3: Linux Debian npoekra ev3dev.
A3k nporpammupoBanus: FreePascal.
JInuensus: LGPL v3.0

Bepcus 0.1

Tpe6oBanus kK OC Linux Debian na EV3:

1. MMaket fpc ans komnunsauyu Ha EV3 nporpamm c ucrnons3oBanueM RubiRobot.

2. Taker ttf-dejavu 151 kKoppekTHOro 3anycka Ha EV3 nporpammel ¢ ucrionb3oBaHreM RubiRobot
Y rpapruecKuM BbIBOJIOM TEKCTa Ha AUCILIeH KOHTpoJIIepa.

Mopaynu 6uénuotekun

Mopynu 6UbIMOTEKH MOYKHO YC/IOBHO pa3/eiTh Ha 3 UacTu:
1. Ba3oBsbIii Moyb uev3. JIrobasi mporpaMma, UCTIOb3YoIas OMOIMOTEKY, AO/DKHA TIOKTFOUNTh
KaK MUHMUMYM MO/Iy/Ib UeV3 U MePBbIM /IeCTBHEM BbI3BaTh (DYHKI[UO UHUL[MATA3ALUN OUOIMOTEKH

ev3init(). be3 sToro obpaiijeHre K 6ub/MMOTEKe OyET 3aBEPIIAThCS OITMOKOM.

2. Mopymu nogjepxku 6 ocHoBHbIX noacucrem EV3.,

Mopynb Omnucanue
rubiroScreen Oo6pabotka aucriies EV3
rubiroSound O6paboTka ayauo-cuctemsl EV3
rubiroLeds O6paboTka 11BeTOBOM MHMKaru EV3
rubiroButtons O6paboTka KHOIOK EV3
rubiroMotors O6paborka aBurareneii EV3
rubiroSensors O6paboTtka gatunkoB EV3

3. BciomorareibHbIe MOJY/IH

Mopyib Onucanue
uev3devices Hu3koypoBHeBast nofiep>kKKa MoIK/IFouaeMbIX YCTPOUCTB.
uev3sysfs Hu3skoypoBHEBOe UTeHHe-3aIicCh JaHHbIX 15 sysfs-haiinon
uev3fb, uev3freetype, HuskoypoBHeBasi ojjiep>kKa JUCIies
uev3ftfont, uev3dimage
uev3const, uev3func, uev3utf8 | Ob1ieyrnoTpeduTe/IbHBIE KOHCTAHTHI, IepeMeHHbIe, PYHKIAN




Knaccbl U 00beKTbl OMdnInoTeKku

Bubnmoreka ripefocTaBsieT [/ MPOrPaMMUCTY HabOp K/1acCOB M HECKOJTBKO MpeAorpe/ieieHHbIX

00BEKTOB.

IIpegonpeaeneHHbIe 00BEKTHI (CO3AATCS BbI30BOM ev3init())

O0BbeKT

Knacc

Mopyib

Kparkoe onucanue

ev3

TEv3

uev3

MOoJKeT KCIT0/Ib30BaThCs A1 OXKUAAHHST BOSHUKHOBEHWS
cobbITH Ha pyrux obbekTax. [IpuMeHsieTcs: pejKo.
Heo6X0aUMOCTE B CO3aHWY APYTHX K3EMIISIPOB
OTCYTCTBYET.

ev3buttons

TEv3Buttons

rubiroButtons

O6ecneuriBaet 06paboTKy KHOMOK EV3. cnionb3yercst
noBcemMecTHO. HeoOXoUMOCTD B CO3/1aHUU [IPYTHX
9K3eMIUISIPOB OTCYTCTBYET.

ev3leds

TEv3Leds

rubiroLeds

ObGecrieuriBaet 06paboOTKy 1BeTOMHAMKalMK EV3.
Hcrnonb3yeTtcst moBcemectHO. Heob6XoAUMOCTh B CO3aHUN
JPYTUX 3K3eMILISIDOB OTCYTCTBYeT.

ev3screen

TEv3Screen

rubiroScreen

ObecneunBaet 06paboTky aucries EV3 B rpaduueckom
pexxuMe. Vcronb3yercst noBcemMectHo. HeoGXouMOCTE B
CO3[,aHHH JPYTUX IK3EMILIIPOB OTCYTCTBYET.

ev3sound

TEv3Sound

rubiroSound

Ob6ecrnieunBaet nogzepxky ayauo EV3. Ucnonb3yercs
rioBcemecTHO. Heo6X0AMMOCTE B CO37aHIU JIPYTHX
3K3eMIUIIPOB OTCYTCTBYeT.

ev3DeviceFactory

TEv3DeviceFactory

uev3devices

®abpuka ycrpoiicte. ObecrieurBaeT WHUALMATU3ALHIO
YCTPOMCTB Y XPaHUT HaOOP TIOK/TFOUEHHBIX YCTPOMCTB.
ABTOMaTHUeCKU OOHOB/SIETCS: TIPH TOTBITKE
WHUL[MAJIM3UPOBATh HOBOE YCTPOMCTBO, MPH MOMbITKE
obpallieHus K OTK/IFOUEHHOMY YCTPOKCTBY. B mocieanem
Clydae OCyIIeCTB/ISIeT HeCKOJTBKO TIOMBITOK OOHOBJIEHHSI CO
3BYKOBOM ¥ LIBETOBOU MHAVKAI[ed. AKTUBHO HUCTIONb3YeTCs
II7IsI BHYTPEHHUX 1]e/iel, HeoOX0UMOCTh I0CTYTA K 00BEKTY
M3BHE BO3HUKAET KpaiiHe peJKo.

OOBEeKTHI MOJK/TF0YaeMbIX YCTPOUCTB (MOTOPOB U AATUMKOB) 0/KHBI CO3/1aBaThCS U
VHULMAIU3UPOBAThCS IPOrPAMMUCTOM CaMOCTOSITE/ILHO, [/1s1 HUX OTCYTCTBYIOT
nipezionpeziesieHHble 00BEKTHI.

Kiacchl NoAK/II04aeMbIX YCTPOUCTB

Knacc Mopaynb Kparkoe onucanue

TEv3InfraSensor rubiroSensors | iHdpakpacHsIii gatuvk (kof 45509). [To3BossieT orpeesisiTb pacCTOsSIHUE [0
niperATCTBYS (0 puMepHO 70 €M), HarpaB/ieHIe ¥ PacCTOsTHUE 10 Masika (Ko7
45508), Habop HaXKaThIX KHOMOK Ha Masike. Orepaiuy Ha Masike MPOBOAATCS C
yueToM BEIOPAaHHOTO KaHasia CBSI3H.

TEv3GyroSensor rubiroSensors | I'mpockornuueckuii aatuvk (ko 45505). TTo3BoJIsieT ornpeieIUTh CKOPOCTh U
HaripaBJ/ieHHe TpY JABWKEHNY B TOPU30HTA/IbHOM TJIOCKOCTH, CKOPOCTh U YToJl
HaKJ/IOHa.

TEv3UltraSensor rubiroSensors | Ynerpa3BykoBoii gatuuk (kof 45504). [To3BosisieT onpesieniiTh pacCToOsIHUE [0

MPENATCTBYS B MUJJTMMETPaX, CAHTUMETPAX, METPax; OL|eHUBaTh HAaNune
LIIYMOB OT /IPYTHX /IaTYMKOB; TI0/TyUaTh JAHHBIE CPa3y, TMOO0 OXKUZATH
W3MEeHUBIIEToCs 3HaueHus. [IITaTHO MOof/Iep/KUBAET PEXXUM TTOCTOSTHHOTO
HepepbIBHOTO OIPe/ieNIeHNsT PACCTOSTHUS. DKCIIepUMEeHTAa/IbHO TIO/ZIep>)KUBaeT
PeXXMM OZIHOPA30BOTO OTIpeZie/IeHHsI PAaCCTOSTHYS (He peKOMEeH/[yeTCs K
HCITI0/Tb30BaHUI0)




Knacc Mopynab Kparkoe onmucanue

TEv3ColorSensor rubiroSensors | [JaTuuk 1iBeTa/cBeta (kog 45506). Tloanep)KuBaeT pexKUMbI OTIpefiesieHusT

LIBeTa, orpe/eyieHus coctapsstomyx 1seta (RGB), onpesenenus ypoBHs

OTPa’KeHHOTO CBeTa U OTpe/ie/ieHNst OCBelljeHHOCTU. [103BosisieT mosmyyarhb
[lAaHHBIE Cpa3y, MO0 0XKKU/ATh U3MEHUBIIIETOCS 3HAUEHUSI

TEv3TouchSensor rubiroSensors | [laTunk kacanus (kKog 45507). IT03BO/ISI€T OTNPeeTUTh TEKYIIee COCTOSTHUE
KHOTIKU, TI03BOJISIeT OXKU/IaTh HayKaTUsl, OTXKaTHs U Le/TuKa.

TEv3MediumMotor |rubiroMotors | Cpeanuii moTop (kof 45503). [To3BosseT 3amycKaTtbe MOTOP C OCTaHOBKOM 110
WCTEeUEHUH BPEMEHH, TI0 [OCTHXKEHHUIO KOJIMueCcTBa 000POTOB WM TPajilycoB, a
TaKke 6e3 orpaHuueHui. JlaeT BO3MOXXHOCTh peBepca. Ilepes 3amyckoM u ipu
3aITyCKe MO3BOJIsIeT YKa3aTh CKOPOCTh U OJUH U3 TPeX CrocoO0B OCTaHOBKH, a
TaKXXe B 000N MOMEHT BpeMEHH TMOJTyUUTh 3TH JjaHHbIe. [1o3BosisieT
OTIpe/Ie/TUTh TEKYIYI0 CKOPOCTh U TTO3UILIUIO, >KIATh OCTAaHOBKUA MOTOPA.

TEv3LargeMotor rubiroMotors | Bosbiioit Motop (koz 45502). Bo3M0)KHOCTHM 9KBUBaIeHTHBI CpeiHEMY
MOTODY.
TEv3Rule rubiroMotors | PyneBoe ympaBrneHue. [To3BossieT UCI0/b30BaTh OJHOBPEMEHHO Tapy

OOJBIIMX WM CPEAHUX MOTOPOB. I103BOJISIET 3aITyCKaTh MOTOPBI C OXKUJAHHUEM
OCTaHOBKH T10 TI0 JOCTH)KEHHUIO KOJIMUecTBa 000POTOB UM TPajlyCoB.
ITo3BosisieT 3armycKaTb MOTOPBI €3 OKU/IaHHsI C OCTAaHOBKOMH I10 UCTeUeHUH
BpeMeHH. [laeT BO3MOKHOCTH peBepca. Ilepe[ 3aryCKoM | ITpH 3artycke
TM03BOJISIET YKA3aTh CKOPOCTh U OJJH U3 TPEX CIIOCOO0OB OCTaHOBKH, a TAKXKe B
000l MOMEHT BpeMeHH TO/Ty4UTh 3TH JlaHHbIe. [103BOsIsIeT ornpe/ieniTh
TEKYI[YI0 CKOPOCTh U TIO3ULIUIO, JKIATh 0CTaHOBKHA MOTODOB.

Ocob6eHHOocTn omonuotekn RubiRobot

1) TIpumeHenue Trra Variant st 60/IBIITMHCTBA TTAPAMETPOB T03BOJISIET 110 pa3HOMY (POPMHUPOBATH
Y MHTEPIIPeTUPOBaTh AaHHbIe. OOBIUHO 3TO CTPOKU M UKC/IA PAa3HBIX TUTIOB. [IOTIOTHUTETBHO,
MOAY/b Uev3 cofepXUT 286 mepeMeHHbIX THIA Variant, C UMeHaMH1
a,a0,al...a9,b,b0,b1,...z,20,z1...z29. 3T0 MO3BOJIsIET OBICTPO CO3/IaBaTh IPOrPAaMMBbI, HE OTBJ/IEKAsICh Ha
00bsiB/IeHHe TIepeMeHHBIX. VICK/TFoueHHUsI COCTABISIFOT 00BeKThI MOAK/TFOUaeMbIX YCTPOUCTB
(IaTYMKU ¥ MOTOPBI), KOTOPBIE B 00s13aTe/IbHOM TIOPSIIKE CJlelyeT OObSB/ATD, T. K. TUM Variant
HECOBMECTHM C 00bEeKTHBIM TUIIOM.

2) BonbIIMHCTBO METO/I0B K/1aCCOB B KaueCTBe pe3y/bTaTa BO3BpalllaeT CChIIKY Ha TeKYIUN
00BeKT. ITO MO3BOJISIET OCYIIECTB/ISATH MOC/IeJ0BaTeIbHBIN BHI30B METOZOB 00BbeKTa 6e3

TIOBTOPHOTO YKa3aHus o0bekTa. Harpumep:
var LM: TEv3LargeMotor;
begin
ev3init();
LM:=TEv3LargeMotor.Create;

LM.setReverse(true).run(100).wait();
end.
3) 3anuch ¥ uTeHue 3HaueHU JaTUMKOB, MOTOPOB, KHOTOK U LIBETOMH/IMKAaTOPOB IMPOU3BOAUTCS (3a
PeJIKUM MCKJTFOUeHHEeM) C UCII0/Tb30BaHHEM BUPTYa/IbHBIX (DaiiioB B ¢aiiyioBoi cucteme sysfs,
KOTODbIE, B CBOKO Ouepefib, 00C/Ty>KUBAIOTCS paliBepaMi COOTBETCTBYIOIIUX YCTPOUCTB. CITUIIIKOM
YyacToe YTeHHe UM 3aliCh B 3TH (Daii/ibl MOXKET BbI3BaTb HEKOPPEKTHYIO paboTy /ipaiiBepoB U, Kak
CJIe/ICTBUE, 3aMeiyieHre pPaboThl, OTKa3 B IOCTYTIe K (haiiaM wiu axke 3aBUCaHHe KOHTPOJLIepa.

[TosTomy B 6ub/MOTEKe TIPelyCMOTPEHBI OT/ie/IbHbIe TaliMayThl Ha uTeHue (uev3sysfs.getinterval) u
3anuch JaHHbIX (uev3sysfs.setInterval). [To ymomuaHuto oHM paBHBI cCOOTBeTCTBeHHO 10 1 20




MUWITUCEKYH/I, HO MOTYT OBbITh U3MeHEeHbI KaK I7100a/1bHO, TaK ¥ UHUBUAYA/IBHO /151 KaXKJ0T0
K/lacca wiv oobekTa. [ oaB/stoIiero 00/bIIMHCTBA CUTYAlUN TalMayT Ha UTE€HHe ZI0CTaTOueH,
OJJHAaKO TalMayT Ha 3aliCh B HEKOTOPBIX C/Iy4asix NPUeTCS YBEeJTUYUTh.

[TepBbIM MPU3HAKOM HE/JOCTAaTOYHOCTU MCIO/b3yeMbIX TallMayTOB MOXKeT C/Ty>KUTb MPOLeCC
systemd_udevd, KoTopsiii HauMHaeT UCTo0/IB30BaTh Oosiee 10% MpoLECCOPHOTO BpEMEHH U He
yMeHbIIIaeT CBOO 3arpyKeHHOCTh 110 OKOHYaHUH PabOThI MPOTPaMMbI (TIPOBEPSIeTCST YTHIUTOU top
B ssh-ceccum).
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