Mopaynsb rubiroMotors, moTopsi Lego EV3

B Tekyirieli Bepcruu 6UOIMOTEKH O/ ieP>KHUBaeTcs Ba Lego-MoTopa - O0/IbIIoN U CPeHHH.
OT/MuMst MKy MOTOpaMH - B MOIIIHOCTH M CKOPOCTH BpalljeHusi. CpeqHui MoTop 6ostee
CKOPOCTHOM, HO MeHee MOII[HBIH, ueM 0o/bIIoMN. /]IS CpejHEro MOTOpA UCTO/Ib3YeTCs K/1ace
TEv3MediumMotor, a5 6osbinoro - kinacc TEv3LargeMotor. O6a Kacca opo/ieHbl OT
6azoBoro TEv3TachoMotor:

TEv3TachoMotor=class(TEv3Motor)
function wait():TEv3TachoMotor; // xneT OCTaHOBKW MOTOpa

{

YcTaHaBiuBaeT CMoco6 OCTaHOBKM MOToOpa.

JeicTByeT npu 3anycke moTopa.

Ha Tekywee BpalweHue mMoTopa B/WSAHUA He OKa3biBaeT.

BapuaHThI:

1) OcTaHoBKa 6e3 OTK/IYEHUA nojadun 3N1eKTPO3Hepruu,
cpegHuii TOPMO3HOW NYTb
saBrake, 'brake', 'Topmo3', 'Topmo3un', 'TopmMo3uTh', 1

2) OcTaHOBKa C ygepxaHueMm NO3uUUMN, MUHWMANbHbIA TOPMO3HOW MNYyThb
saHold, 'hold', 'cTon', 'ctoaTb', 'cToRn', 2

0) [BWXeHuWe HakaToM, C OTK/YEHUEeM Mojauyn I/eKTPOo3Hepruu,
MaKCUManbHbIi TOPMO3HOW NYyTb
saCoast, 0, 'HakaT' ¥ gpyrue BapuaHTbl, He Bxogswue B 1) u 2)

b

function setHowStop(sa:variant):TEv3TachoMotor;

{

Bo3BpawaeT cnoco6 OCTaHOBKM MOTOpa
1 - OcTaHoBKa 6e3 OTK/YeHUsA nojayn 3/1eKTPO3Hepruu,
cpegHuii TOPMO3HOW NYTb
2 - OCTaHOBKa C yjepxaHuem no3vuuun, MUHUMaNbHbIA TOPMO3HON NYyTb
0 - [BWXeHWe HakaTOM, C OTK/YEHMEM MoJayu 3/IEKTPO3Hepruu,
MaKCUManbHbIi TOPMO3HOW NyTb
}
function howStop(out sa:variant):TEv3TachoMotor;
function howStop:variant;

{
¥

function setPosition(p:variant):TEv3TachoMotor;
function position(out p:variant):TEv3TachoMotor;
function position:variant;

{

YcTaHaB/n1vMBaeT M BO3BpawaeT TeKylWyw no3uuuio mMoTopa

YcTaHaB/MBaeT CKOPOCTL BpaleHua oT -100% go 100%
JencTtByeT npu 3anycke moTopa.
Ha Tekywee BpalweHne MOTOpa B/IUAHUA He OKa3biBaeT.

X

function setSpeed(sp:variant):TEv3TachoMotor;

{
b

function Speed(out sp:variant):TEv3TachoMotor;
function Speed:variant;

{
b

function currentSpeed(out sp:variant):TEv3TachoMotor;
function currentSpeed:variant;

Bo3BpalwaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua oT -100 go 100

Bo3BpalaeT peanbHYyl CKOPOCTb BpaweHua oT 0 go 10600



{

YcTaHaB/nMBaeT peBepcC
JeiicTByeT npu 3anycke moTopa.
Ha TeKylee BpalieHue MoTopa BJ/IMAHUA HE OKa3biBaeT.

3
function setReverse(yes:variant):TEv3TachoMotor;
{
Bo3BpauwaeT 1, ecsvM ycTaHOB/EH peBepc U O B MPOTUBHOM criyyae
3

function Reverse(out yes:variant):TEv3TachoMotor;
function Reverse:variant;

{
b

function Stop(sa:variant):TEv3TachoMotor;
function Stop():TEv3TachoMotor;

{

OcTaHaBNMBaeT MOTOp, CNOCO6 OCTaHOBKM - cM. setHowStop

3anyckaeT MOTOP (ACUHXPOHHLIA BbI30B). BO3MOXHble NapameTpbl -
CKOpPOCTb M CMNoco6 OCTaHOBKW MO ymon4yaHuio npu Bbi3oBe stop()
}
function Run(sp:variant; sa:variant):TEv3TachoMotor;
function Run(sp:variant):TEv3TachoMotor;
function Run():TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/MYECTBO MWIUCEKYHL (ACWHXPOHHLIA Bbi30B) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM
function RunTime(ms:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTime(ms:variant; sp:variant):TEv3TachoMotor;
function RunTime(ms:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/MYECTBO rpanycoB (ACUHXPOHHbIA BbLI3OB) .
BO3MOXHble MmapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKMU
}
function RunDeg(deg:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunDeg(deg:variant; sp:variant):TEv3TachoMotor;
function RunDeg(deg:variant):TEv3TachoMotor;

{

3anyckaeT MOTOP Ha KO/AM4YecTBO 0060pPOTOB (ACUHXPOHHLIA BbLI3OB) .
BO3MOXHble MapameTpbl - CKOPOCTb M CNOCO6 OCTaHOBKMU
}
function RunTurn(turn:variant; sp:variant; sa:variant):TEv3TachoMotor;
function RunTurn(turn:variant; sp:variant):TEv3TachoMotor;
function RunTurn(turn:variant):TEv3TachoMotor;
end;

TEv3LargeMotor=class(TEv3TachoMotor)
constructor create(port:variant);
constructor create();

end;

TEv3MediumMotor=class(TEv3TachoMotor)
constructor create(port:variant);
constructor create();

end;



[Tpu co3naany 00bEKTOB-MOTOPOB MOYKHO YKa3bIBaTb HOMED TIOPTA.
[elicTBUTe/IbHBI C/leytol1e 3HaueHUsi (DerucTp CUMBOJIOB HEBaXKeH)
s ropra A: 5,'5')'outA'}'A’;

st opta B: 6,'6','outB','B';

s nopra C: 7,'7''outC','C';

st mopra D: 8,'8','outD’,'D';

Ecnu mopT He yKa3bIBaeTcs, TO 00bEKT-MOTOP MPUCOEAUHSIETCS K OvbKatiiemy (cieBa-HarpaBo, OT
A 10 D) MUHMMa/TBHO Harpy>keHHOMY TIOPTY, Ha KOTOPOM TO/K/TFOUeH MOTOD COOTBETCTBYIOILIETO
turna. [ToJ Harpy3Ko# MopTa MOHUMAEeTCsT KOIM4eCTBO TIPUCOEIUHEHHBIX K MOPTY 00beKTOB. B
TeKy1el Bepcuu OMOIMOTEKHN He MeeT CMBIC/Ia HarpyyKaTh MopT Oosiee yeM OHUM 0OBEKTOM.

IIpumepsr:
{

JeMoHCcTpauma 3anycka U OCTaHOBKM

60nbWKMXx moTopoB (motl.pp)

Npn 3anycke ¢ 6510ka BMecTO kKnaBuwu Enter
MOXHO HaxumaTb KHOMNKY CENTER

¥

{$mode objfpc}

uses uev3, rubiroMotors;

var M1,M2:TEv3LargeMotor;

begin

ev3init();

// TNoakni4yeHne K nepsBoMy MOTOpPY
M1:=TEv3LargeMotor.create();

// 3anycK Ha MaKCUMasibHOW CKOpPOCTU

M1.Run(100);

// eAWNHCTBEHHas BO3MOXHOCTb OCTAaHOBWTb MOTOp - enter
readln;

// OCTaHOBKa C TOPMOXEHMEM

M1l.stop(saBrake);

readln;

// TogKnw4yeHne KO BTOPOMY MOTOPY
M2:=TEv3LargeMotor.create();

// 3anyck Ha 3 ceKyHAbl
M2.RunTime (3000, 100, saBrake);

// MOXHO OCTaHOBWTb MOTOpP A0 3aBeplieHUs BpaleHus
readln;

// OCTaHOBKa C 3aMeHOW TOPMOXeHUA Ha ygepxaHue
M2.stop(saHold);

readln;

// 3anyck MOTOpPOB B 06paTHYl CTOpPOHY Ha 5 060poTOB
// C OXugaHunem 3aBepleHuss ux paboTsl
M1.runTurn(5, -100, saBrake);
M2.runTurn(5, -100, saBrake) .wait();

writeln ('Motors stopped');

readln;
end.



Mopaynb rubiroMotors, py/ieBoe ynpasB/jieHUe

Knacc TEv3Rule ucnionb3yercs A/isi co3/jaHusl py/1eBOro yrpaB/ieHus Ha IByX MoTopax. B Tekyiieit
BepcuM OUOIMOTeKH TO/|iep)KUBAeTCs py/ieBoe yripaB/ieHre Ha O0/bIIMX MOTOpaxX, OJHAaKO B
JIOPOXKHOM KapTe pa3BUTHsI OMOMMOTEKH eCTh I/IaHbl TIOAE€P>KKH CPeJHUX MOTODOB.

TEv3Rule=class

// XAeT OCTaHOBKWM MOTOPOB
function wait():TEv3Rule;

constructor create(LPort,RPort:variant);
constructor create();
destructor destroy;override;

// YcTaHaBnuBaeT cnocob ocTaHOBKM MOTopoB (cm.TEv3TachoMotor)
function setHowStop(sa:variant):TEv3Rule;

// Bo3BpawaeT cnocob ocTaHOBKM MOTOpoB (cm.TEv3TachoMotor)
function howStop(out sa:variant):TEv3Rule;

function howStop:variant;

{
YcTaHaBiunBaeT CKOPOCTb BpaweHus oT -100% po 100% (cm.TEv3TachoMotor)
3
function setSpeed(sp:variant):TEv3Rule;
{
Bo3BpalwaeT yCTaHOBJ/IEHHY0 paHee CKOPOCTb BpaleHua oT -100 go 100
(cm.TEv3TachoMotor)
}

function Speed(out sp:variant):TEv3Rule;
function Speed:variant;

{

}
function SpeedLeft(out sp:variant):TEv3Rule;

function SpeedLeft:variant;

{

3
function SpeedRight(out sp:variant):TEv3Rule;

function SpeedRight:variant;

Bo3BpawaeT YCTAHOB/IEHHYID paHee CKOpPOCTb BpauweHusi ANs NeBoro kosneca

Bo3BpallaeT YCTaHOB/IEHHYI0 paHee CKOPOCTb BpalleHusl A8 MnpaBoro Koneca

// ycTaHaBnuBaeT W Bo3BpawaeT peBepc (cm.TEv3TachoMotor)
function setReverse(yes:variant):TEv3Rule;

function Reverse(out yes:variant):TEv3Rule;

function Reverse:variant;

// ocTaHaBnuBaeT o6a moTopa (cm.TEv3TachoMotor)
function Stop(sa:variant):TEv3Rule;
function Stop():TEv3Rule;

{

3anyckaeT oba mMoTopa (acUHXpOHHHIM BbI30B) (cM.TEv3TachoMotor)
direct - HanpaBneHue ABUXEHUSA
MpvmMepbl NOBeAEHUA PYNeBOro ynpaBneHUs MpU MONOXUTENIbHOW CKOPOCTH
M 3HayeHua direct:

100 - nMoBOpPOT BMNpaBO BOKPYr ocw,

-100 - MOBOPOT B/EBO BOKpYr ocw,

50 - NoBOpPOT BMNpaBO BOKPYIr npaBOro kosneca,

-50 - NoBOPOT BNEBO BOKPYr /N1€BOro Kosieca



function Run(direct:variant; sp:variant; sa:variant):TEv3Rule;
function Run(direct:variant; sp:variant):TEv3Rule;
function Run(direct:variant):TEv3Rule;

{

3anyckaeT MOTOPbl Ha KOMMYECTBO MWUAANCEKYHA (@CUHXPOHHLIA BbI3OB).
BO3MOXHblE MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

}

function RunTime(direct:variant; ms:variant; sp:variant;
sa:variant):TEv3Rule;

function RunTime(direct:variant; ms:variant; sp:variant):TEv3Rule;

function RunTime(direct:variant; ms:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha KonuyecTBO rpagycoB (B/IOKUPYWWWIA Bbi3oB) .
BO3MOXHble nmapameTpbl - CKOPOCTb M CNoc06 OCTaHOBKMU

3

function RunDegWait(direct:variant; deg:variant; sp:variant;
sa:variant):TEv3Rule;

function RunDegWait(direct:variant; deg:variant; sp:variant):TEv3Rule;

function RunDegWait(direct:variant; deg:variant):TEv3Rule;

{

3anyckaeT MOTOpbl Ha Konu4vecTBo 060poToB (B/IOKUPYWUWIA BbIZOB) .
BO3MOXHble MapameTpbl - CKOPOCTb U CNOCO6 OCTaHOBKM

}

function RunTurnWait(direct:variant; turn:variant; sp:variant;
sa:variant):TEv3Rule;

function RunTurnWait(direct:variant; turn:variant; sp:variant):TEv3Rule;

function RunTurnWait(direct:variant; turn:variant):TEv3Rule;

end;

I[Tpu co3maHny 00BEKTa-Py/IeBOTO YIIPaB/IeHHs] MO>KHO YKa3bIBaTb HOMepa MOPTOB [Jisi JIEBOTO U
NpaBoro OOMBIIMX MOTOPOB (MAeHTU(UKALYS TIOPTOB - CM. BbIlIe). Ec/i mopThl He yKa3bIBaTh,
OyZyT 3a/1efiCTBOBaHbI /1Ba MEPBLIX CBOOOAHBIX OOBIIMX MOTOPA.

[Ipumepsr:
{

[BMXeHWe Mo NUHUKM [0 NepekpecTKa
C nomoubl ABYX faTuyuKoB cBeTa (mot2.pp)

}
{$mode objfpc}
uses uev3, rubiroMotors, rubiroSensors;
var
L,R:TEv3ColorSensor;
Rule:TEv3Rule;
{
Mpoueayp ABWXEHWA NO NUHUKU A0 NepeKkpecTKa
C noMoubl ABYX AAaTUYMKOB UBeTa

maxSpeed - MaKCuUMasibHO pa3BMBaeMas CKOPOCTb

minSpeed - MMHMMa/IbHasi CKOpPOCTb

koef - Ko3pdMumeHT nosopoTa, OT O (MOBOPOT OTCYTCBYET)
[0 1 (KpailHe pe3Kuii NoBOPOT)

borderBreak - rpaHuua 4epHOro, BbIXO4 M3 Mpoueaypbl
npu cymme 3HauyeHuid faTyukKoB, MeHblleid borderBreak
(BbIXO4 MO NepekpecTKy)

borderAcc - rpaHuua TOYHOCTM, [ABWXEHME MNPAMO MPU pasanyvuun
3Ha4yeHUn faTyMKOB MeHbleM borderAcc



procedure run(maxSpeed, minSpeed, koef:double; borderBreak, borderAcc:integer);
var lref,rref,speed:double;
direct,prevDirect:double;

begin
try
speed:=maxSpeed;
direct:=0;

prevDirect:=0;
Rule.Run(direct, speed);
while true do begin
lref:=1l.reflect; rref:=r.reflect;
if lref+rref<borderBreak then exit;
if abs(lref-rref)<borderAcc then direct:=0
else direct:=(1lref-rref)*koef;
if (direct=prevDirect)and(speed>=maxSpeed) then continue;
if (direct=prevDirect) then speed+=1
else speed:=minSpeed;
prevDirect:=direct;
rule.Run(direct, speed);
end;
finally
rule.stop(saBrake);
end;
end;

begin
ev3init();
Rule:=Tev3Rule.Create;
1:=TEv3ColorSensor.Create;
r :=TEv3ColorSensor .Create;
run(100,40,0.45,50,20);
readln;
end.
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