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LEGO® MINDSTORMS® EV3 ja
oython

Esimene kogemus LEGO® MINDSTORMS® EV3 programmeerimisel Pythonis

777 education

IIIIIIIIIIIIIIII

Rasmus Kits




Mida tana teeme?

* Riistvara ja tarkvara ettevalmistamine
* Projekti loomine ja kasutamine

e Kaivitamine arvutis ja kontrolleris

* Esimesed sammud MicroPythonis

 Mootorite initsialiseerimine

) 4
* Mootorite kasutamine . S
* Anduri initsialiseerimine "

e Anduri kasutamine

Allikas: https://www.thelawofattraction.com/wp-content/uploads/blog-Why-Feelings-of-Discomfort-Can-
Signal-Opportunities-for-Growth.jpg

* Juhtkonstruktsioon ,while”

/
07.08.2019 @ . Rasmus Kits

777 education

INNOVATION STUDIO




Milliseid vahendeid vajame?

* LEGO® Mindstorms® EV3
Educational komplekt

* miniUSB kaabel

* microSD kaart (min. 4GB)

* Arvuti

e MS Visual Studio Code
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Mini-USB cable

EV3 Brick z

MicroSD card with Ly g
EV3 MicroPython image Computer with
Visual Studio Code *

59ff8500818e.pdf

Allikas: https://le-www-live-s om/sc/media/files/ev.
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Ettevalmistavad tegevused

 Laadi alla ja paigalda Microsoft®
Visual Studio Code

* Paigalda EV3 MicroPython
laiendus

e Valmista ette microSD kaart

 Laadi alla ja paigalda sobiv
sisteemifail
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Jue projekti loomine

* 1. Ava EV3 MicroPython
vaheleht

e 2. Loo uus projekt (Create a new
project)

3. Vali (sisesta) projektile nimi

* 4. loo projektile kataloog ja
margista see salvestuskohaks

Allikas: https://le-www-live-s.legocdn.com/sc/media/files/ev3-micropython/ev3micropythonv100-71d3f28c59ale766e92a59ff8500818e.pdf

/ .
07.08.2019 @ Lika Rasmus Kits M 17 education :
< Rob®® , INNOVATION STUDIO




Kontrolleri Uhendamine arvutiga

* Ava file vaheleht

e Uhenda kontroller miniUSB

° ° ° Filg Selection View Go Debug Terminal Help main.py - example - Visual Studio Code
kaabli abil arvutiga ©R Open file tab 5
: ; (edev ttpemers ) Select your EV3 Brick

* Ava EV3DEV DEVICE BROWSER
* Otsi kontrollerit vajutades Click

here to ConnECt. - EV3DEV DEVICE BROWSER Open device browser
i Va I | EV3 ko nt ro I | er Search for your EV3 Brick
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Programmi kirjutamine

* Ava main.py
° Kirjuta prog rammi @ o s Vo o Do T T

mainpy X

b OPEN EDITORS

4 EXAMPLE
Motor, TouchSensor, ColorSensor, InfraredSensor
Port, Stop, Direction, Button, Color, Image, Al
pybricks.tools print, wait, StopWatch

brick.sound.beep()

Open main.py

Write your program

Allikas: https://le-www-live-s.legocdn.com/sc/media/files/ev3-micropython/ev3micropythonv100-71d3f28c59ale766e92a59ff8500818e.pdf
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Programmikoodi laadimine ja kaivitamine

 Vajuta Debug (F5)
* VVajuta Download and run

e Output vali nt print kasu
rakendamiseks

* Stop — programmi peatamine

G @)
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Oluline koht abi leidmiseks

. D\l LEGO® MINDSTORMS® EV3 MICROPYTHON: ACTIVIL...
* Ava EV3 MicroPython vaheleht .
Create a new project
e Ava Open user guide and p Open user guide and examples
examples

¥

®

[=;

4>

Allikas: https://le-www-live-s.legocdn.com/sc/media/files/ev3-micropython/ev3micropythonv:

100-71d3f28c59a1e766e92a59ff8500818e.pdf
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Programmikoodi pohimotteline Ulesehitus

#!/usr/bin/env pybricks-micropython

from pybricks import ev3brick as brick
from pybricks.ev3devices import Motor
from pybricks.parameters import Port

# Play a sound.
brick.sound.beep ()

# Initialize a motor at port B.
test_motor = Motor (Port.B)

# Run the motor up to 500 degrees per second. To a target angle of 90 degrees.
test_motor.run_target (500, 90)

# Play another beep sound.
# This time with a higher pitch (1000 Hz) and longer duration (500 ms).
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brick.sound.beep (1000, 500)
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Riistvarakomponendi initsialiseerimine

 Klass Port Naited
* Mootorite pordid
*AB,CD. * motor_b = Motor(Port.B)

* Andurite pordid

* §1,52,S3,54
* sensorl = TouchSensor(Port.S1)
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Uhe mootori juhtimine - ndide
motor_b = Motor(Port.B)

motor_b.run_target(566, 96, Stop.BRAKE, True)

* run_target(speed, target_angle, stop type=Stop.COAST, wait=True)
 speed (nurkkiirus: deg/s) — rootori poorlemise absoluutkiirus. Po6rlemise
suunda maaratletakse parameetri target-angle kaudu.

 target_angle (nurk: deg) — mitu kraadi peab rootor podrlema. Nii positiivsed
kui ka negatiivsed vaartused.

» stop_type (Stop) — rootori peatumise juhtimine. Valikud: stop.COAST,
stop.BRAKE, stop.HOLD

* wait (bool) — ootab klassmeetodi taitmist voi mitte. Valikud true voi false.
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07.08.2019 @ Lika Rasmus Kits M 27} education |
< Rob% , INNOVATION STUDIO




Kahe mootori juhtimine samaaegselt - naide

left = Motor(Port.B)
right = Motor(Port.C)
robot = DriveBase(left, right, 56, 114)

robot.drive time(160, -45, 2000)
robot.stop(Stop.BRAKE)

 drive_time(speed, steering, time)
» speed (nurkkiirus: deg/s) — rootori po6orlemise absoluutkiirus.
* steering (nurkkiirus: deg/s) — roboti p6éramine kraadides sekundis.
e time (time: ms) — mandovri sooritamise aeg millisekundites.

 stop(stop_type=Stop.COAST)

» stop_type (Stop) — rootori peatumise juhtimine. Valikud: stop.COAST, stop.BRAKE,
stop.HOLD
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Anduri kasutamine - puuteandur

e Anduri initsialiseerimine

o , sensorl = TouchSensor(Port.S1)
* ,while” juhtkonstruktsioon

* Tsukkel, mis rakendub senikaua,

kuni kontrolltingimus ei ole enam

tiidetud. pass
print(“Hello World!")

while (sensorl.pressed()) < 1:

* print“kask véimaldab valjutada
infot terminaliaknasse
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Ulesanne lahendamiseks

Missiooni [6pus peavad olema
taidetud jargnevad tingimused.

e Konksu kulge kinnitatud sinine

kast on:

» Selgelt l[angenud Ukskoik millisest
kdrgusest juhtaugust labi lilkuva
noori abil (10 punkti)

* sinine kast toetub teise sinise kasti
peale (15 punkti) ja

e Esimene sinine kast on taielikult
sinise ringi alas (15 punkti).
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