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File Edit Selection View Go Debug Terminal Help Visual Studio Code

@ EXTENSIO

x

LEGO®MINDSTORMS®™ EV3 MicroPython E

Inskall /]"/Z l\—]l/

Project templates and documentation

HhaRbEREZ <1 27

1.2: Visual Studio Code<x—7 v NS LA ADSHLRIEREE 1 A M—)LT B

1.3 microSD — FOD#E(E

EV3 70w % TMicroPython 705 S LARITT Bl ERY—) V%, microSD A—RITA VA M=V BHE%EF
BLEY,

MicroSD A—RIZ, HIBRLIZKGWI 7MILHAEENTWDHEEIE. FKlc. RELTHBLLAY 7 YDINy 777y T = ERL
LTLTEEWY, LUFEID MicroPython 7O S L&\ 7 7 v T 5% BEISLCT EV3DT7 71V EBESERLT
FEEL,

ZDZ7OtXTIE LUEID MicroPython 700 ZA%ZEE, microSD 71— RDINTD7—2HEEINE T,
MicroSD 77— K| MicroPython *V—)L7%& A > XA k—JL g BICTid:

1. EV3 MicroPython microSD A1—RAXA—I% AT O—RLT hh R TWEFRICRELE T, 2OT7 71
I$# 360 MB T, 771V fRRT HHEIEH Y T A

2. Etcher’z&D microSD H—RFDEEAHFY—)VEZ T O—RL AV AM=ILLET,
3. MicroSD #—KR%, A Ea1—2—%fcldh— R —4—THEALE T,
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TBHEIE K13 [IRIK DI LTFDFIBICHENE T,

a. A >O0—K L7z EV3 MicroPython microSD H—RAX—=I 774 ) BIRLE 9,

b. MicroSD H—R%EZEIRLE T, T/ A ABmicroSD H—RITRHIELTH Y. 1A ADBERNTH ST EHRESR
LTLIEELN
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—RITEEEETVE T, RELTZU MicroPython 7O S A&, INTD/I\y 77 v T LTHEWTLIEEL,

FIEDFIIC, MicroSD A—RFDOABZEHET DREIEHYELA, TN FILWAA—I T 7L LEETEEEIC
BEMIITONE T,

1.5 EV3 70w D{EH

EV3 7OV o hEELTWVEWT EEERLE T, K1.4 DEBY. B5 LTc microSD A— K% EV3 70w 4 MD microSD
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1.5.2 E—RELtEVHEDORT

707 S LZRTLTOVENEEICE B6ITRIEDIC TINAMRADT S IHEFEOCNE— 2LV Y DBEERTT S
TEDTEET,

@ @ ©.

F=TVTINR TINA X2 A TD1ER

LB E—RELVTDEDRT

1.5.3 TN 7 7—LUI7ICREY

FITEOC WL de 77—L7 7L 3 -7 A7 SLDREICWVDTERT T ENTEX T, INETIITIE:
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707 S LOVERERTT

OvEa—%2—& EV3 7Oy oDty b7y ThswT Lics, ki, 700 S LDERERBLE T,
TOUSLOIEREBEBERZICT B8, £ EV3 AR bD MicroPython 7OV 7 bRTOT LD EDKSIC
REINTWAHOEBEICRTHELELD,

21 ITRTEDIC, 77 LETAay v b4V R IREFEFSNTVWE Y, 7AV V7 74V A E A E1—2—FED
TALIRITE, TOTHIVAIUEAA T O S L (mainpy) R, ZOMA TS aELTESIRAT) TR RT71)UH
BENTWVWET, TOTOVIV N IAIVZEZDIRNTORRBIE. XMV TOTSL%ERTIHEVI 7Oy /IcaE—E&
nxd,

IDON—=I Tl 7OV Y b E I 2AEE MER LI T OY 1 b EV3 Oy VICERXd A2 Z5HPAL £ 7.

getting_started 7OV b IAIVE

—— main.py XA PRI F AR T LAV T OIS LHRTEND

—— my_module.py

—— picture.png main.py CIER CTERZ DD T 711

L sound.wav

2.1: 70V M, mainpy EMEENDTOT 5L E YT B MicroPython €V a1—)VigED, #7a>v D)V —AHDEE
ncVEd,

215LWTOY Y M EERT S

HLWTOI T bEER T BIcE K 2.2 ISTRIESICIEVE MicroPython 2 J1%B8E, i 707 Ma1ER) %
Yy LET, TFRANIA—IVRBRTREINE T, TOT4—)URIC. 7OV Y MaEASL. [Enterl F—%LE T, 7
AV 7 IORTENS, TOTAT SLDGHREZFIRL, [T4IVZDERE V) w7 UTHEZELE T,
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File Edit Selection View Go Debug Terminal Help Visual Studio Code

e (Press "Enter’ to confirm or "Escape’ to cancel)

p 9 S I nline)
VAN N O T4 MR ER

7Oz ba%EERL, [EnterlF—%#LE S,

Ry T 7T o4 RITL

CH 0
@ EV3 MicroPython 2 7% i< 7OV 1Y OGP ERLEY,

222 LWTOV Y MER T DB TIE 7O 17 Malk getting__started &> TWEIH,
ERIAER T2 L EIFFELLBZRIRTELT,

wLLWT Oy bEERLICERR T BHliCmainpy EWVDBRIDT 7AILHEENTWEY, COT7(VORBZRRLICVEEY
BIIE B 23 |[TRTEBV. T7AIVET7AIVT ST THREEL T, T TATILEERLEY,

MicroPython 7O/ 22 A& THERT 2HBEIE. BHEOI—RIEZOEFICLTEE O—FEBMLTWK T EABESHLET,

File Edit Selection View Go Debug Terminal Help main.py - example - Visual Studio Code

EXPLORER
» OPEN EDITORS
4 EXAMPLE 5 £ i 3
v3de in or, TouchSensor, ColorSensor, InfraredSenson

b wscode

0 brick.sound.beep()
main.py %< | 9
7RI 5LEEL

2.3: Default® main.py 7OV S LEBEET,

22 zn7Oo 7 &R

Lanicfes Lz 70y o2 bERLKITE. K24 ITRTRSIC[T71IVZ )y LT[ 741V %R &E 7 )y LE T,
RIT, LENIAER LI 7O 27 74V R ICBEL. [OKI A 27w LE T, X _1—7F 7 3>0 [mbEEVIER =

FRLA aERALTOY IV bR EETEERT,
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New File
New Window Cerl+shift+M

LLanl<ferg LT
70V ER<

Open File... Ctrl+0
Open Folder... [CErl+K Ctrl+O]

Open Workspace...

Open Recent

sfEMRLT
70vzybER<

Add Folder to Workspace...
Save Workspace As...

Save Ctrlss
Save As... ctrl+Shift+S
Save All

Aukto Save

Preferences »
Revert File

Close Editor Ctrl+w
Close Folder [Ctrl+K F]

Close Window Ctrl+Shift+w

Exit

2.4 LEIER LI 7OV o MaEE T,

2.3Visual Studio A—F%Z{EALTEV3I 7OV 7IcESRTS

O—REEV3 OV IICERE CEARLDICTBITIE. £ EV3 OV oA OV E1—42—¢ X ZUSBT —7 ) U TS
L. Visual Studio O— R CEFREEITOUNEL DBV E T, INEITOITIE:

EV3 JOv o %kELE T,
EV3 JOv/AEIAVE1—%2—¢Z 2 USB 4—J IV CERILE T,
25 TR IEDIC. USB AR ELET,
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Filc0' Selection View Go Debug Terminal Help main.py - example - Visual Studio Code

@ 71 %< or devices.. selecta devicES R e o cncs
P 825 EV3 JOw & EiR

b st

9 EV3 % USB 7 —J )V CIE#t %

b OUTLINE

TINA R T Z 75 %RFE<
Click here to connect t... .
EV3 JAv /%8RI %

25 OvEa1—%—& EV3 JOv 0D USB AR ET 5.

24707 LDAUA—FEET

FEF—&#|T L TOTTLERITTERY, Fleld B26ITRIEIIC [T\ T1 2 TICHBL. &ZD [RZ2— R KED

7))y LCFECHRIET AT EETELT,

TO7SLhES LIS BEBISC T Ry T 7y Y—IUIN—D0T7 a7 S LA BT R EDNTEEXT,

Fte  EV3 JOvID BB A2V T WO TEHETOYSLEEIET A ENTEET,
TS LD print ARV RZEFERLTHAEER T BHEE. BTV RUICRRENE T,
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File Edit Selection View Go Debug Terminal Help main.py - example e' Studio Code

@ ownload and Run ¥ &F

4 VARIAB 59 al
D F ri > brick
N ~ J— P ybric .evidevice t Motor, TouchSensor, ColorSensor, In
Q"j/EI—I\ L/—Z-%'f—f F yb .pa . Port, Stop, Direction, Button, Colo

s.tools import print, wait, StopWatch

7_\_\/ \\“/ 7\ (ifdi brick.sound.beep()
F5 +—%19) -'

4 CALL STACK
OUTPUT e evidev i

Starting: brickrun --directory="/home/robot/example”

" /home/robot/example/main.py" e

Tt

4 BREAKPOINTS

2.6: 7075 LDRIT,

25457 1v7 09 S LOYEER

HAMGIO—RT VT L —METTCERS 7OV SLERBEL. E—25FHHEELDEVET,
27 ITRILDIC. T LE—4R % EV3 JOvIDR—b B IEFELET,
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277R—b B ICLE—A2h\EFRE Nz EV3 JOv 7,

R, mainpyZ. RDEOICKRELE T,

#!/usr/bin/env pybricks-micropython

from pybricks import ev3brick asbrick
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).

brick.sound.beep (1000, 500)

ZDTATSLIE BRY hOE—TEZRS L, E—2ZEEE 8 8LEREDOMN 2 THI—EE—TEZK5TY

EOTEOTVET,

TOYSLERTUT TOISLDEBCBIET BT LEHRBLET.
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2.6EV37OYITDI7MIVELR

EV3 JOvzlc7OYV o AR yO—RLcE K28 ITRTEDIICAREINTWATOYSLE, TINA AT 59
TETHIR. £cld/N\v o7 v T TBTENTEET,

Edit Selection View Go Debug Terminal Help main.py - getting_started

main.py X

OPEN EDITORS

GETTING_STARTED

S an_nubricks import ev3bric
b wvscode

mainpy 3751—/}’—®7E917|‘ bricks.ev3devices i
: b ricks. palamerers i

T||n pybricks.tools import prlnT. wait

brick.sound.beep()
OUTLINE

EV3DEV DEVICE BROWSER
4 @ Ev3 s motor = Motor(Port.B)

2 Status EV3 7Ov 7RI
Batter REINTOIzo b

, cot motor.run target(500, 90)
4 fhome/rob - -

4 getting_started
? main.py brick.sound.beep(10600, 500)

E)yY e EV3 TOv o 5T 7L ENKRTS

10
I (/01— 42— (CBE7YvO— Y5
28EV3 TINARTZOHYTEV3 JOvyEDT7 711V = EELE T,

27AVE1—2—%EDLT|cTOISLERITTS

EV3 7Oy IH5, LEICATYA— R LI TAY SLZEHRERTIHIEETELT,

INZEITOICE EV3 BED 7 71/ 750 TCTOY SLERERL, [TV 2—IR2 0 F—Z LT K29 ITRTES
V. 7RIS LEEELET,
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771V 7275 %R< AR N E YIS ASA TN = 2o

File Erowser Flle Erowser I
fhomedrobot pmero !

@
RIDT#) VR8T S

29:EV3 JOvVIDRE V& EOCT AT SLZEBLET,
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EV3 BRICK - EV3 Z7O43><71v70v%
Lde <A RAR—Le EV3

<3 I 5

buttons()
EV3 7RV I T EDREVHRENTV SO EHESILE T,
YER—VBENTRZVDIAR,
BRY{E Button DDFEED—E
B

# Do something if the left button is pressed
if Button.LEFT in brick.buttons{():
print (“The left button is pressed.”)

# Wait until any of the buttons are pressed
while not any (brick.buttons()):
wait (10)

# Wait until all buttons are released
while any(brick.buttons()) :
wait (10)

3.2251F

light(color)

JOvonDoA OBERELET,
Parameters color(Color) - 74 DG, A A TICT BTl Color. BLACK & IEIRT B H\
Ffeld None HEIRLE T,

1

# Make the light red
brick.light (Color.RED)

# Turn the light off
brick.light (None)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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3.3k

classmethod sound.beep(frequency=500, duration=100, volume=30)

E—TEPr—ZBS5LET,

Parameters

o frequency (FEE) (frequency:Hz) - E=TEDEKRE (7 74/ . 500),

eduration (¥HGEESM) (cime: ms(FFE S UR)) - E=TBDREHEER (7 74/ :100).

evolume (B E) (percent (/\—t>F): %) — E=TBDEE (7 74/ 30).
11

# A simple beep
brick.sound.beep ()

# A high pitch (1500 Hz) for one second (1000 ms) at 50% volume
brick.sound.beep (1500, 1000, 50)

classmethod sound.beeps(number)

Default DL\ DH DE—TEF%, BV REIR CBELE T,
Parameters number (i nt)— E—7ED# T,
1

# Make 5 simple beeps
brick.sound.beeps (5)

classmethod sound.file(file__name, volume=100)

BEEJ7MIVEBELEY,
Parameters
e file _name(str) - IERFEZEY IV R T 7AILANDINR,

o volume (B E)(percentage(/\—t>F): %) = YOV RDEFE (T 74/LF 100).
11

# Play one of the built-in sounds
brick.sound.file (SoundFile.HELLO)

# Play a sound file from your project folder
brick.sound.file (‘mysound.wav’)

34714RTLA

Hello
World

(177, 127)
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classmethod display.clear()

BE ELOINTCOXFPHEFE7 )T LET,

classmethod display.text(text, coordinate=None)
THFAMZERRLET,

Parameters

« text(str) - ‘NI BTFAN

+ coordinate(tuple) (BEAZZ TIV) - (x, v) R IWEFAELE T, hid. BHIDOXFEDAE _ERBIC
HYUET, BEEHNEEITNTLEWGEEIX. ROTICT ) MENK T,

Bl

# Clear the display
brick.display.clear ()

# Print "~ "Hello ' near the middle of the screen
brick.display.text (“Hello”,(60, 50))

# Print " “World'  directly underneath it
brick.display.text (“World”)

classmethod display.image(file__name, alignment=Align.CENTER, coordinate=None, clear=True)
AA=D TV ERRLET,

EREAIEE T AIclE. alignment (BF)) ZEREYT 5D\ coordinate (FEIE) ZIEEL LT,
fefeL A ZEEOTRBZIEE TS5 LIETELE A,

Parameters
- file _name(str) — BRT 7AIVANDINZ, #E/ SR, & TOAD 7 b4 LRSI B850
INAZFIRTELT,

« alignment(¥3%l) (Align) — BIRAEBLE T B%FT (7 74/ [ Align.CENTER), (F54H1Z)

+ coordinate(tuple) (BEAZZ JIV) - (%, v) R T IVEAELET,
BYRODE LM (7 74/~ None)(7x L)

« clear(bool) — BFERTI ARICEEAZ V)7 THDEIDEIRELET (7 74/~ True)(EB)
1) :

# Show a built-in image of two eyes looking upward
brick.display.image (ImageFile.UP)

# Display a custom image from your project folder
brick.display.image (‘pybricks.png’)

# Display a custom image at the top right of the screen, without clearing
# the screen first

brick.display.image (‘arrow.png’, Align.TOP_RIGHT, clear=False)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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3.5/\wrl)—

classmethod battery.voltage()
Ny T ) —DEEDEZEIELE T,
1)2—> Battery voltage (/ \v 7 —&E ),
RY{& voltage(E/[E): mV
f:

# Play a warning sound when the battery voltage

# is below 7 Volt (7000 mV = 7V)

if brick.battery.voltage() < 7000:
brick.sound.beep()

classmethod battery.current()
Ny T —lC K T ENEERDEERIELE T,
1)2—>/ Battery current (/\'v 7!)—&E#R).
RY1& current: mA

- . LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
education  cz00 e LEGo Group. 19



EV3T/I\A1 X —EV3E—2&t /Y

LTe<xA Y RAR—Le EV3 E—REt U,

41 E—43

class Motor (port, direction=Direction.CLOCKWISE, gears=None)
Lde XA FRAR—Le EV3MELE—%,

T LAk 99455/6148292 Ffcld 95658/6148278, KDt MIEENTLET:
« 31313:L T XA~ R A M—Le EV3 (2013)
+45544:L 0y RA >V RAM—Le I721%7—> 3> EV3 EE&L Y M2013)
+ 45503 Efzld 45502:17/\L—/\—Y (2013)

Parameters
- port(R—F) (Port)— E—2—HEFTENTLBER—,
- direction(AA M) (Direction)— IEDRE A (7 77/ ~: Direction.CLOCKWISE).
- gears(F¥V7) (VAN - E—Z2—I )T ENFFVYDIRAL (7 74/ None).

BIZIE: [12, 36] 1&. 12 B&E 36 WDF VT EFES>F VA EZXRLET,

KDLEZEDFI SR LTLZEL,

[[12, 36], [20, 16, 401175 E BEDF VLAV DURANEFERLE,

FYMAUAEIEETSE BFMICINTOE—ZIORV RERENARIN BERELTESND
FYHEAERINE T, BIRLIFTORICEFREL E—2DARIEEDY A,

fe&ZIE gears=[12,36],DFE. FVLEIE 3 TY, TNIXHADHERHIC 3EESCED T EEER
LEXY, INEZRMETAHHICCE—2OR VY FEANTEEE—RISBEFNICIBDRE TIEDEE
BEZREERLE Y, LIch 2 run_angle (200,90) Z3&RT D E AHZXLDHFIFI0E T 200 E/#
ICZEDVET,

LTFORICTENRFIAVMEETIEVET, [E—2BE XIE—2RE | ZRdHE. T
N& I AHZXLDHENAI HXO TAAZZILEIERE | ELTHRAHRASNE T, IhIEF AR
EFNICEEBINBZHTT,

gears REX. BEE Y HMITWNVTWBE—LR TCOHMATEET,
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B

# Initialize a motor (by default this means clockwise, without any gears).
example motor = Motor (Port.A)

# Initialize a motor where positive speed values should go counterclockwise
right motor = Motor (Port.B, Direction.COUNTERCLOCKWISE)

# Initialize a motor with a gear train
robot arm = Motor (Port.C, Direction.CLOCKWISE, [12, 36])

Bt HDEWE—2DRE
dc (duty)
E—Z2DT1—Ta YAV ERELE T,
INGA—A duty (percentage: %) — 71—7T 4 147l (<100.0 H*5 100),
B:

# Set the motor duty cycle to 75%.
example motor.duty(75)

Bt FEDE—2DIZE
angle()
CRY hDEEAEDEZEIFLET,
YR—VE—ZDEEAE
RY{E angle: deg

reset angle(angle)

T-20REOEAE Ly FLET,
INGA—% angle(angle: deg) - AEZ)t Y bFHEZIEELE T,
speed()
E—2DRE (BRE) DEZIISLET,
E—0E—ZEEnRE
RYB[L#3E: B/ (rotational speed: deg/s)
stop (f%1k) (stop__type=Stop.COAST)
E—2%ZFLEEES
INGA—ARstop _ type(stop (f2Lh)) - 18/IFETT. 7 L—F. eldr—ILFOLWFnH
(Z7#/V . stop.CcOAST),
run(R17) (F/E)
E—2%Z—ERE (ARE) CETIEET,

E-RIIEEINCRETIHRL, BRETCH, 71— T4 HA7ILHBBMIGRE TN, —ELIREEZRS
9, COETIRE—RIHFHLWIR YR ZANT BN TOTSLMRETBE T /\v 77502 R THiT
TNEY,

ING A=A speed RE) (LERE: E/F) - E—2—DRE,

run _ time(speed, time, stop__type=Stop.COAST, wait=True)
PREDE . —EDRE (FARE) CE—2ZFHLET,
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E—RIBEISNCRETIRL., BE FTh 71— 74 A7)V BEMIGAR SN, —E LIGREE R
BE T, IBE SNRERICU IR B K ICHENTOhNE T,

Parameters
- speed OR[E) (ClErEE: E/F)) - E—2—D&EE,
- time (B§RE) (FFRT: = U#) - BAEDHARA,

- stop _ type (Stop)— RIELIZRICIEEETT. 7L —F FeldRm—IVET2H0ESH
(Default: stop.COAST).

*wait (bool) - TAYTTLDFERY DENZE KT TEITT BRI, BIDRELTT THETHEET
(Default: True), ZNUd. 7OV SLDEEENIEREFH T LZEKRLE T,

run _ angle (speed, rotation__angle, stop__type=Stop.COAST, wait=True)
FREDAE C—ERE (BERE) CE—2Z#HHLET,

E—RIEEINRETINRL. BF FCEH 71— T4 FTM7IVHBEEMIGRET Sh, —ELTREZR
BE 9. E— 2D EDAEZETLIET BLOEFLETBHLOITHERETVE T,

Parameters

+ speed (RE)(O)E&FE: E/H) - E—2—DRE,

- rotation _ angle (angle: deg) - E—2—Z[EEEEEHE,

- stop _ type(stop ({2Lh)) - BLELIZRICIEMETT. 7L —F FlldR—ILFT0ED
(Default: stop.COAST).

- wait (bool)— 7OV LD DEND KT TRITI BRI, BIDRMELN R T TA2E CHLEET
(Default: True), THUE, E— 2D ERICIEESNICERINCBERITRETSE T 7075
LD T AT EEERLE T,

run _ target (speed, target__angle, stop__type=Stop.COAST, wait=True)
T2 —EDRE (BRE) T ANTNBEERAEICESETEHNLET,
E—RIFBEINRETINRL, B N CEH T21—Ta VA7V BFMICHREE TN, —ELIREZRS
L9, ANENCBEAETE &S EELET AL ITREZITVE T,
EE ARl BEEAEICK > TEHMIGEIRINE T,

Parameters

- speed (E[E) (rotational speed: deg/s ((EEmRE: E/M)) - E—XDIEXTRE, HRIZBEZFEAEIC
BEDVWTEEMIGEIRENE TIEELIERENETLETE BWNEHYE A,

- target _ angle(angle:deg) - IRTEDAEICRIFRGL E—2—ZEEHIEHEERAE,

- stop _ type(stop (f2Llh)) - RLELIARICIEEEIT. 7L —F Eldh—ILF 20 E5D
(Default: stop.COAST).

- wait (bool)- TAY S LD DERDZ T TRITI BRI, HIDRIENT T I2ETHLET
(Default: True), TG E—2 D ERAEICRETZETC TOV LRI S EEZRHKLET,
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Bzt HEE—2DSELEE
track _ target(BIZEBHF) (target__angle(BIZE/E))
KEEIDe DICDONTEL T HERAEZEBILE T,

ZOBEEUE run_target () EFEBICEKLBTOVEITH REEIREDHEIFER I N, ATEEGRY R E
BAEETHRELE T, SOOIV R TIE target  angle (BEAE)DELDRETENMREZEIRT ST
ETCCAE—FENREZRAERTEXT,

ZDHEE BRIV —T TE—R2DOEENEGNICEL T 2IHRICRIIBET,
INGA—# target _ angle(angle:deg)-E—Z2—%[ElEr B 2BEIZAE.
Bl

# Initialize motor and timer
from math import sin

motor = Motor (Port.A)

watch = StopWatch ()
amplitude = 90

# In a fast loop, compute a reference angle
# and make the motor track it.

while True:

# Get the time in seconds

seconds = watch.time () /1000

# Compute a reference angle. This produces
# a sine wave that makes the motor move

# smoothly between -90 and +90 degrees.
angle now = sin(seconds) *amplitude

# Make the motor track the given angle
motor.track target (angle now)

stalled()
BEE—2ZHA—ILLTWBDESIH EREEELE T,

BRAMNVI TELENT <GB E E—RIIAM—IVLET, cEZ R ADDE—2Z2T70Y 7 LTWVBIHER
FAAZXLOEBNICZE N ERE CELGWGEHELH TUIEVET,

BHMICIE PIDOY PO—SICEOTHBEEINT 21— T FAVILD |AIGEL(LTeDA > T duty (72
—74 =duty limit) DDOE—EDRNREIGETHIENTEGWIRE(LIED DT speed (RE) <
stall speed)h\ DE<EE stall  time (Rb—J/UEHGRIEEREC E E—2HDR M=V LIcEHIEE
ngY,

Ab—IVRFHIDREDFHEZI1TOEEIE set  dc settings() &set pid settings()ZEfEDT
duty 1imit(7a—7+aFR5), stall speed(Ab—IVEE), stall time(Rb—)UIFHGRE)ZZNZE
NEECEET,

JR—=VFE—ZHA =)L LTWBSESIETrueZIRL. 25 CHEWESId False BRLE T,
ERY1i& bool

run _until _ stalled (speed, stop__type=Stop.COAST, duty__limit=default)
T2 —TERE (BARE) CAC—IVIBETHHLLET, ANV TEINTELGDEE—RIEA =)V
LTWBEHEENE T, [EREERIT. stalled() ZBRLUTLITELY,

Duty _ limit5[¥EEATEE COBRFRICE—ZDMNL I Z—BRNICHIRTER T, Thid. FVHEX
FldLN—HBIC TIVE—2 MV ZBRLGEVEKDICT 2 EEIfEFITT,
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Parameters
- speed GR[E) (LR E: E/H)- E—2—DRE,

- stop _ type(stop (f2Lh)) - RIELIARICTIEMETT. TL—F EleldR—ILET2HESD
(Default: stop.COAST).

duty _ limit (percent: %) — 18X MUV HIBRIE. COFIRIE set  dc  settings() EELCK
DITHRELE IO\ COBBDHIRIS—RNZEDTHY, X M T T LIcEIE. UEIDEIC
RENET,

set _dc _ settings (duty_limit, duty_ offset)
REEZEEITDHE, do() ARV FOEEEZHERTEL T, Tk /NI I ZTV R Tde() XV v F&EERT
5INTD run commandslCEHFELET,

Parameters

duty _ limit (percent(/\—t >/ N):%)- BEDE—ZIATV OB ML ZHIBRLE TN
ek BHRDE-ZIRV NSEREINAEART 1—T A TAVIVAREENE T, ThicLY,
RAMVIHEIDN EHJRAKAS—IVMVIDIN—t 2T —IETROLET, Thid E—2D7
IVRIL D % FERBE S L N\ BISER LY. LEGO® LA Y HAERIE I TILAE—=RT
EERLEWKDICT BIFEIERTY, (Default:100).

- duty _ offset ( percent: %)—dc()ZEAT B EIIEESNDRNT 1—T4FA VL. Th
ICKYNEZTA— REHE NV D0, JERBITENT 2—T 1 YA VIVETH. E—2HEK &K
DITHVE T, JREDTA—F/\y 7 3V bA—S%/Fl T 5 & EIEFTI (Default: 0).

set _ run _ settings (max__speed, acceleration)
IANCD run ARV FICHLC E—ZOERRELNFRFEFEREZZELE T,

ZhE E—ZICATENSrun, run _ time, run angle, run _target, run until stalled
IRV NITERETNE T, FE—ZDDefaultDParameterstb SR LT fEELY,

Parameters
*max _ speed (rotational speed: deg/s([El#r:#/Z: /) - E—F2—AX Y FOEDE—2—D&x
R,

- acceleration (IERE) (rotational acceleration([ElEx IE/E): deg/s/s (Z/F/#)) - BIERE|T
B iR E SAZEICAT R, CHUKIEDEICT AREL DY E T, E—RIIBEISC TR
ROFFS5ZEEMICEBLET,

B

# Set the maximum speed to 200 deg/s and acceleration to 400 deg/s/s.
example motor.set run settings (200, 400)

# Make the motor run for 5 seconds. Even though the speed argument is 300
# deg/s in this example, the motor will move at only 200 deg/s because of
# the settings above.

example motor.run time (300, 5000)

set _pid _ settings (kp, ki, kd, tight__loop__limit, angle__tolerance, speed__tolerance, stall__speed,

stall__time)
MELREDID Y FO—SDREARELET T, FE—2D pid EDefaultdDParameterst; B LT ZELY,
Parameters

« kp (int)— TAR—I 3 FIVRI Y 3 /(B LUED RE) ST,
* ki (int)- O MEFIEHEE
«kd (int)— TUINT 4 TRIY 3 /(B L ULLHLERE)HITEEE,
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4.2t

* angle

- tight _loop _ limit (time: ms(FFE]: S UH)-giDIXR > FaRta LT & T CORERRAIC

TRV ZEETISHE A bO—Fid AL —2—DEBEREZRIELLOELTVD EH
BILE T, chE 7785 L —20REEERL. I<ICrun I Y F TIREESNIOREDEN Z
eI BT LZBHRLE T, TNEERIV—T T E—2ZEAL—XITINREEZDTIEEHL T
Mo—RARY MrEEERLT ARICRGER WG EICERTY,

_ tolerance (anglexdeg)- MEL T T LIc& RAGENSFIIC. BRRAELNSHFREINS
REZIEELET,

- speed _ tolerance (rotational speed: deg/s) (B nRE: E/f) - E—YavhRTLIER

FENSRIIC. CORED SDRELNFBINET,

- stall _ speed(rotational speed: deg/s)([E#mRFE: /M) - X ~—/L () ZBRLTLIEELY,
*stall _ time (time: ms )(B5fE: SUM) - Xh—/L ) ZBRLTIEEL,

4.21 %2 yFe
class TouchSensor (port)
LdeXA Y RA =L EV3 2V FE,
TL AV 95648/6138404, SEN5t Y b
- 31313:L T W1~ R A b —Ls EV3 (2013)
*+ 45544:L 0 RA >V RAM—Le I7 17— 3> EV3 BEA&A v M2013)
* 455077/ \L—k/\—Y (2013)

NG A= —port(FR—F)(Port) - L H—HEFHINTOSBER—K,

EUHHRENTOET()
TR ENTOGEODHEERLTIZELY,

VR=20 A INTOBEEIE True. BENTUOEWSEEIE False ZIRLE T,
&) {i# bool

4.22Hh>—t%
class ColorSensor(port)
LOe YAV RRAb—L EV3 HTZ—E 2,
T LA 1~95650/6128869 . HEND 7Y I
« 31313:L e Y1~ KA b —Lsg EV3 (2013)
- 45544:L T AV RAR—Le I7247— 3> EV3 EAt v ~(2013)
- 45506:t/ \L— b/ ¥—Y (2013)

INTGA—=R— port(R—F)(Port)— L H—HEHFINTLBR—,

color()

KEDHZ—ZRAELET,
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yr—=> Color.BLACK, Color.BLUE, Color.GREEN, Color.YELLOW, Color.RED, Color.
WHITE, Color.BROWN & /zldNone DWLNTNHTY

RBYEcolor (B), £zld BHARETERWVEEIE None HIRLE T,

ambient ()

FEBDF D& EZRAELE T,
2= RENDREZO (F5LY) ~ 100 (BB5LY) DEMETRLET,
RY{E percentage (/\—t>7—2): %

R4 0
HRBEDOZA M eERALCREARFZAELE T,

E—> 0(&5175L) H5 100 (BRE) FTOHEDRFZIRLET,
RY{E percentage (/\—t>7—2): %

rgb ()
TR IR BN EFEBLCREADORNZAELET,

R=V 7R i BOADRFERL. ZNZNOEHIL 0.0 (RE174L) ~ 100.0 (BRET) ([TE>TVWET,
BYE 300D/ N\—t>7—2DR T

4.2 3N =Y
{class InfraredSensor (port)
Lde %A~ KA R—Le EV3 NG HEE—T,
TL A 95654/6132629 LU 72156/6127283, KDty McEENTWET:
« 31313:Lde X1 RA —L EV3 (2013)
« 455094 45508:t7/\L— ~/\—Y (2013)
INGA—A— port(R—F)(port)- T HF—HEHRINTLEER—,
distance ()
TNMNEEFERLC o YEA Ty MEOENERZRAELE T,
1)Z2—>2 0 (RHIELY) H5 100 (FREZELY) ETOEXTERZE T,
R relative distance 1X1EEEE: %

beacon (channel)

DEDVEFRMNMEE T RIOEX IR AEEAELX T,
Parameters channel (F¥>%IV)(int)- VE—FDF¥XIVES,

YR—=2 ) BV EFRNEE T ORIOFETTEERE (0 ~ 100) EBHBIZFDAE (75 ~75 B) DR TV
ERLET,

RYE (151EE8#: %. angle: deg) E1zld!) E— FHEHEINELES None),

KRRV (F+>2)0)
FRIARUEIVDRZ DR ENTWN S EZHERLE T,

Parameters channel(F+¥&IV)(int)- UE—FDFvXIVES,
DRA=VEELIEF IV BV THREINARZD—ERIRLE T,
RY{E ButtonD—&
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4.2 ABEF R/ Y
class UltrasonicSensor (port)
LOdDe XAV FAb—Le EV3 BE R,
TL AV 95652/6138403, 5N 5ty b
+ 455440y RA >V FA—Le I7 14—/ 3> EV3 EAt Y M2013)
* 45504:t2/\L— M/ \— (2013)

INGA—=R— port(FR—F) (Port)- L H—HEFHINTWVBR—,

distance (EfE#) (silent=False)
BEFEEZFERLC > TEYEREDRIDERZAELE T,

Parameters silent (VML) (bool)-EEEEEBIE LI £ EF TICTBITIE. True HIEIR
L%d,
YU EAVDERITTBICIE. False ZEIRLE T (Default),

silent=True ZERTZ L. FHAZITOHBEZRE LU VITBERZERELEEA. TDIHZE D
BREYEDTFHIERENE IO YA TVICTBHLEEICE, BEHK300 SUMHBETT,

YR—=VEEE(ZA—MND) BRLET,
BRY i distance(E62£): mm
=10
BERZERETAH &K DBE R YDEFEEEERLE T,
MOBZ R YHTA LY N E—RTEIELTWAIERIE. DO D BIEEIT T BB DM,

FHEERETAIEDNTEET,
JR—VBERDBEENCIBEIE True BRL. Z O TCHWESIE False BIRLE T,
REY{& bool

4.25vA4OtY

class GyroSensor (port, direction=Direction.CLOCKWISE)
Lde AV FAM—Le EV3 JvrOt >,

T LA b99380/6138411 . ZENZ Y b:
«45544:L ¢ YAV KA —Le IT 27— 3VEV3 EA&+t v M(2013)
* 45505: 7/ \L—k/\—Y (2013)

Parameters
« R—PF(port)- LV UHEHRINTWVBER—h,
« B (Direction)(AME) - Y EDIRWEIEDEER S
(Default:Direction.CLOCKWISE).
speed ()
U ORE (BRE) ZEELE T,
JE—0t T AREZRLET,
RYME [C/&&E: B/
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angle ()
U DERBAEZRISELE T,

Je—r BEAEZERLETD,
RY{#Eangle: &

reset _ angle (angle)

Y ORI AEE FLDEICRELET,
Parameters angle (BIfE)(angle: deg) (BE E)- BEZ )ty LfcLEDEXEELE T,
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Pybricks APl DE#Parameters/5 £,

class Port

EV3 773X 7IL7AY IDR—h,
Motor ports
A

B

C

D

Sensor ports:
S1

S2

S3

sS4

class Direction

[EDREEDIZEDEIER A M: BFEtEY EcldkEETEY,

CLOCKWISE
EDREDETIF, E—2DEETEVICEIEET,

COUNTERCLOCKWISE
EDREDE=EIRET DL E—2DREFHEIVICEIEE T,

IRTDE—ZICDWVWC EEDAEE BEtERA2DEELC LI Yy 7 MER AR SERINE T,
NXT F£fcld EV3 E—2DHEIE. E—2D/RIA L IDI v T A FCH BT EHRESRLTLIEELY,

Parameter EO&RE BORE
Direction.CLOCKWISE BFstElt) BFETE]Y
Direction. COUNTERCLOCKWISE S EFETE]Y = EI)
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EV3E—ZM:
REsEtE) =Gl
/ \
/ \
/ / \ \
| | _ | |
| \ I | |
v \ l__ o __| | v
\ [ _| |
\ |
\ /
EV3E—%L:
/ \ - S
| \ / \
e \
== | L , BEtEl
\ v/ \ s
——————— |+ \
\ /
class Stop
E—2PMELE LR OEME: 1BEETT. T L—F FfeldR—IVE,
COAST
E—25BAICEEISEET,
BRAKE
INEGEANNTH U ZEICIRILE T,
HOLD
E%gz_@%u&nfzﬁw\ IERENEBETRELET, 20TV R TV~ 4—[EE— 2 TOHFIAET
BE C 9o
Stop 24 T1E FELELIEBOBEIC T 2IBMEEERLE T,
Parameter B YBETSPSN
Stop.COAST ® Bz
Stop.BRAKE fh BER + EnEE R D LY
Stop.HOLD = B+ FBEZERFIS ML
class Color
HEIIREDE,
BLACK
BLUE
GREEN
YELLOW
RED
WHITE
BROWN
ORANGE
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PURPLE
class Button
JOyIPUEIVORRY
LEFT_DOWN
DOWN
RIGHT_ DOWN
LEFT
CENTER
RIGHT
LEFT_UP
UP
BEACON
RIGHT UP

LEFT_UP UP/BEACON RIGHT__UP
LEFT CENTER RIGHT
LEFT_DOWN DOWN RIGHT_DOWN

class Align

TART LA LDEGROUEEDE,
BOTTOM_LEFT
BOTTOM
BOTTOM_RIGHT
LEFT
CENTER
RIGHT
TOP_LEFT
TOP
TOP_RIGHT
class ImageFile
IREED EV3 BEEND/ SR,
Information
RIGHT
FORWARD
ACCEPT
QUESTION_MARK
STOP 1
LEFT
DECLINE
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THUMBS DOWN
BACKWARD
NO_GO
WARNING
STOP 2
THUMBS UP
Lde

EV3
EV3_ICON
FI7IxUb
TARGET

=

BOTTOM RIGHT
BOTTOM LEFT
EVIL
CRAZY 2
KNOCKED_OUT

PINCHED RIGHT

WINKING
DIZZY

DOWN

TIRED MIDDLE
MIDDLE_RIGHT
SLEEPING
MIDDLE LEFT
TIRED RIGHT
PINCHED_ LEFT

PINCHED MIDDLE

CRAZY_1
NEUTRAL
AWAKE

uP

TIRED LEFT

ANGRY

education
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class SoundFile

EV3 124 T FADI/N A,
e
SHOUTING
CHEERING
CRYING
OUCH
LAUGHING_Z
SNEEZING
SMACK
BOING

BOO

UH_OH
SNORING
KUNG_FU
FANFARE
CRUNCHING
MAGIC_WAND
LAUGHING_1
E

LEFT
BACKWARDS
RIGHT
OBJECT
COLOR
FLASHING
ERROR
ERROR_ALARM
DOWN
FORWARD
ACTIVATE
SEARCHING
TOUCH

UP
ANALYZE
STOP
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DETECTED
TURN

START

PG
MORNING
EV3

GO
GOOD_JOB
OKEY_ DOKEY
GOOD

NO
THANK_YOU
YES
GAME_OVER
OKAY

SORRY
BRAVO
GOODBYE

HI

HELLO
MINDSTORMS
LEGO
FANTASTIC
ENS
SPEED_IDLE
SPEED_DOWN
SPEED_UP
&

BROWN
GREEN
BLACK
WHITE

RED

BLUE
YELLOW

21
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TICK_TACK
HORN_1

BACKING_ALERT

MOTOR_IDLE
AIR RELEASE
AIRBRAKE
RATCHET
MOTOR_STOP
HORN 2
LASER
SONAR
MOTOR_START
E3IL7)

INSECT_BUZZ 2
ELEPHANT CALL

SNAKE_HISS
DOG_BARK 2
DOG_WHINE

INSECT BUZZ_1

DOG_SNIFF
T_REX ROAR

INSECT_CHIRP

DOG_GROWL
SNAKE RATTLE
DOG_BARK 1
CAT_PURR
e

ZERO

ONE

TWO

THREE

FOUR

FIVE

SIX

SEVEN

EIGHT
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NINE

TEN

VAT

READY
CONFIRM
GENERAL ALERT
CLICK
OVERPOWER
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V=l - BV TET—20aF Y

RAZVGET—RAOF T ETO—REEY—)L,

print (value, .., sep, end, file, flush)
mAREIEAN)—ALITEZ TV LK,
B

wait (time)
BELCERL. —Y— 0y S Lx—BEELE T,
Parameters time (B§f) (time (BF/Z): ms (X UM)-1FiEEMZRLE T,

class StopWatch
AbvT o4y FC BEEREZAECEL T, EHBRDA YT U4 v FHREEICEITVE T,

time ()

ANy T o4y FOREDORZEEFLET,
R—=/8R R ERLE T,
BRY{E time (BFE): ms (S U#H)

pause ()

AbYT o4y Fe—RRIELE T,

resume ()

AbvT o+ v FEBRELEY,

reset ()

AbyT o4y FORREZOIC) LY FLET,

RITRERBREZZITE A
« —FHREIELCWIRE, —BHRIESNAFRITHYE T (L IR/ERK 0 [ITEOTLET),
« RITHPDB R RITEINERIBIVEI (L. BU 0 hoRaLE ).
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Pybricks API BDORT AV A€ 21—V T,

class DriveBase (left_motor, right__motor, wheel__diameter, axle__track)
2 DDERENE SRS A T 3V DRA—)ILF YA Z—(FEDORY FNEREXRT I T,

Parameters

- left _motor(Motor) — ERIDEEHERNTHE—X,

- right _ motor(Motor) — GRIDEHERH)TLHE—X,

- wheel _ diameter (dimension: mm)— EE8FDEFR,

- axle _ track(dimension: mm)- 2 DDEEFDHRE RO KD,
Bl

# Initialize two motors and a drive base
left = Motor (Port.B)

right = Motor (Port.C)

robot DriveBase (left, right, 56, 114)

drive (speed, steering)
BESNIORE ERERRTEERZRIR LE I, INSDEIE. ADORY hOBEIHDOEDFOR CRIEZTT

WET,
Parameters
- speed (EE) (speed(Z/E): mm/#)- ORY ~DETERE,
- steering (AT 7V %)(rotational speed ([E#&/E): deg/s (E/F)) - AR b DEERER,
Al

# Initialize two motors and a drive base
left = Motor (Port.B)

right = Motor (Port.C)

robot = DriveBase (left, right, 56, 114)

# Initialize a sensor
sensor = UltrasonicSensor (Port.S4)

# Drive forward until an object is detected
robot.drive (100, 0)
while sensor.distance() > 500:
wait (10)
robot.stop ()

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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drive _ time(speed (&/E), steering (X7 771)>/7), time (B¥f&))
EEINICEE L OERT—EREFSL OIS FELET,

Parameters
« speed(GEFE) (speed (F/E): mm/F) - ORY FDRERRE,

. steering(RT7° V%) (rotational speed ([E#m&[E): Z/F#) — ARy FDEIERER,
« time (B5R) (time(BEfE): ms (SUR)) - BIEDERS,
fl:

# Drive forward at 100 mm/s for two seconds
robot.drive (100, 0, 2000)

# Turn at 45 deg/s for three seconds
robot.drive (0, 45, 3000)

stop (fZ1k) (stop__type=Stop.COAST)
ORY b2fElELE T,

Parameters stop _ type(Stop) — {BMETTT L—F. R—ILFDWIND (Default: Stop.COAST),

N LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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(5L Hifu

24D R TIE, BHOYBE T AT TEET, COR—V T, BRBLZOBHOBEERLET,
8.1 IR time: ms

INCOREEHABDEIE. VT (ms) B CAIESINE T,
fe&ZIES run _ time (E17HE]) Z LR LB EDRKGREL waic (755) RREDEDRY BEIE

StopWatchlEZIUMBMNTIEELE T,
8.2 A4JE angle: deg

IRXTOAEIL. E (deg) TAIEITNE I, —[ElExld. 360 EICHEHLET,
feL ZIE Motor el GyroSensor DAEDEIZE TRINE T,

8.3 [El¥5iE E rotational speed: deg/s

ElERE (BRE) (& AHHDEER T H2REERL 1 BB DEE (degls (B/F) TRINKT,
fe&ERIE Motor ¥Teld Gyrosensor DEERREDEIL. 1MHI) DEHTRINET,

TAYSLTIE 1 WHDTI) DEBDERZLEIHLTVE T, ROXZERT D E —RNICEREIND BUDE#ZLT
STENTEET,

deg/s |rpm
1degls= |1 1/6=0.167
1rpm = 6 1
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8.4 7E3# distance: mm

ERRHIE. SUX—NU (mm) BUAMER TCEANMERTESHE Li\ CDEMTERINET,
fe& A&, UltrasonicSensor DEEBEDEILS ) A— MV TRIEINE T,

TR SLTIE SUA—MNVDERZSBDH L TVE T, ROREZFERTSE. —RNIERENSBUDOERZTOT
ENTEET,

mm cm inch
Tmm= |1 0.1 0.0394
Tecm= |10 1 0.394
linch= [254 |254 |1

8.5dimention: mm
J3EE BE#EELCESIC. SUX—MU (mm) BAAMER TCERIESIE. COEMTEREBEINET,
feé ZIE BHOBERIE. SUX—MUVTREEITNE,

8.6 tEx1EEE# relative distance: %

ERREAIE IC KO TE FEDBRM CIERGENMEOSNEZWGEDLHY ETH INSIE IEREITEVEE (0%) H5IFE
ISR (100%) T EEEELEENCTENOTWVE T, INOIFERTEERE S FEENE T,

feE R, InfraredsensorDEEEHEIIAEXTEERE T,
RE speed: mm/s
TREINF I A=MUFE (mm/F) TRENET,
7'L<‘: (& ARy FEEDZREIE mm/MTEREINE T,
8.8 El$5iE [E rotational acceleration: deg/s/s
[EEILERE. 1l angular acceleration (BHIFE)S. BERREDZELDEREZRLE T, TNUIBEDEHDEL

(degls/s(BMIFNELTERENE T, TNUFETe. —MRAIC deg/s (B/F)?ELTHREENE T,

fe& R, Motor DERIEREDREEFHEL, —EEEDLY MAY MIENFIFECEET ZHEET BT EH
TEFY,

N LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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8.9/\—+t>7— percentage: %
BEEDOBUERRENMEELHBYETH. TNSIEE/IVE %D SRAME (100%) [KEUET,
BlCN\—t T —I TREINBEICIE relative distances (TENEERE) DB E T,
TeERIE T TV RD volume (B &) DEFEIE 0% ~ 100% T,
8.10frequency (&K %Y): Hz

EOEREIINLY (H2) TRENET,

fe& 23\ beep (E—TZ) DEREERINT 24 BRAELIHTENTEET,

8.11 voltage (B f): mVv

EEEIURILE (mV) TERENET,

BIZIE. pattery(/ \wrl - DBEERETHENTEET,

8.12 current (& #): mA

BRIEZVTVXT (MA) TRENET,
PIZIE, battery (/W) DO ENSEREZHRTHIENTEET,
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ARy bIFa7—%—

ZOBTIE ARy bI727—32—(K ) Z EEMZRH T 2L TETIEET. TR /\v I/ LURYAELE,
BUETZRBLE T

BRY b7 25 —2—DHICHAEIE LdeIT7 27— 3> DU THA MHYET,

QBERLVYMEARY S I725—%2—
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#!/usr/bin/env pybricks-micropython

from pybricks import ev3brick as brick

from pybricks.ev3devices import Motor, TouchSensor, ColorSensor

from pybricks.parameters import Port, Button, Color, ImageFile, SoundFile
from pybricks.tools import wait

from pybricks.robotics import DriveBase

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

# Initialize the Ultrasonic Sensor. It 1is used to detect
# obstacles as the robot drives around.
obstacle sensor = UltrasonicSensor (Port.S4)

# Initialize two motors with default settings on Port B and Port C.
# These will be the left and right motors of the drive base.

left motor = Motor (Port.B)

right motor = Motor (Port.C)

# The wheel diameter of the Robot Educator is 56 millimeters.
wheel diameter = 56

# The axle track 1is the distance between the centers of each of the wheels.
# For the Robot Educator this is 114 millimeters.
axle track = 114

# The DriveBase is composed of two motors, with a wheel on each motor.
# The wheel diameter and axle track values are used to make the motors
# move at the correct speed when you give a motor command.

robot = DriveBase (left motor, right motor, wheel diameter, axle track)

# The following loop makes the robot drive forward until it detects an
# obstacle. Then it backs up and turns around. It keeps on doing this
# until you stop the program.
while True:
# Begin driving forward at 200 millimeters per second.
robot.drive (200, 0)

# Wait until an obstacle is detected. This is done by repeatedly
# doing nothing(waiting for 10 milliseconds) while the measured
# distance is still greater than 300 mm.
while obstacle sensor.distance() > 300:

wait (10)

# Drive backward at 100 millimeters per second. Keep going for 2 seconds.
robot.drive time(-100, 0, 2000)

# Turn around at 60 degrees per second, around the midpoint between
# the wheels. Keep going for 2 seconds.
robot.drive time (0, 60, 2000)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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ZDHAZ—Y—2—DF>T)IV7OT S L (K100) Tld AZ—t>F2FERLT BNEDT Iy I E—LEAF v T
TEY,
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#!/usr/bin/env pybricks-micropython

from pybricks import ev3brick as brick

from pybricks.ev3devices import Motor, TouchSensor, ColorSensor

from pybricks.parameters import Port, Button, Color, ImageFile, SoundFile
from pybricks.tools import wait

# The colored objects are either red, green, blue, or yellow.
POSSIBLE COLORS =(Color.RED, Color.GREEN, Color.BLUE, Color.YELLOW)

# Initialize the motors that drive the conveyor belt and eject the objects.
belt motor = Motor (Port.D)
feed motor Motor (Port.A)

# Initialize the Touch Sensor. It is used to detect when the belt motor
# has moved the sorter module all the way to the left.
touch sensor = TouchSensor (Port.S1)

# Initialize the Color Sensor. It is used to detect the color of the objects.
color sensor = ColorSensor (Port.S3)

# This is the main loop. It waits for you to scan and insert 8 colored objects.
# Then it sorts them by color. Then the process starts over and you can scan
# and insert the next set of colored objects.
while True:
# Get the feed motor in the correct starting position.
# This is done by running the motor forward until it stalls. This
# means that it cannot move any further. From this end point, the motor
# rotates backward by 180 degrees. Then it is in the starting position.
feed motor.run until stalled(120)
feed motor.run angle (450, -180)

# Get the conveyor belt motor in the correct starting position.
# This is done by first running the belt motor backward until the
# touch sensor becomes pressed. Then the motor stops, and the the angle 1is
# reset to zero. This means that when it rotates backward to zero later
# on, it returns to this starting position.
belt motor.run(-500)
while not touch sensor.pressed():
pass
belt motor.stop ()
wait (1000)
belt motor.reset angle(0)

# Clear all the contents from the display.
brick.display.clear ()

# When we scan the objects, we store all the color numbers in a list.
# We start with an empty list. It will grow as we add colors to it.
color list = []

# This loop scans the colors of the objects. It repeats until 8 objects
# are scanned and placed in the chute. This is done by repeating the loop
# while the length of the list is still less than 8.
while len(color list) < 8:
# Show an arrow that points to the color sensor.
brick.display.image (ImageFile.RIGHT)

(RON—=VITHED)
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# Show how many colored objects we have already scanned.
brick.display.text (len(color list))

# Wait for the center button to be pressed or a color to be scanned.
while True:

# Store True if the center button is pressed or False if not.

pressed = Button.CENTER in brick.buttons/()

# Store the color measured by the Color Sensor.

color = color sensor.color()

# If the center button is pressed or a color is detected,

# break out of the loop.

if pressed or color in POSSIBLE COLORS:

break

if pressed:
# If the button was pressed, end the loop early.
# We will no longer wait for any remaining objects
# to be scanned and added to the chute.
break
else:
# Otherwise, a color was scanned.
# So we add(append) it to the 1list.
brick.sound.beep (1000, 100, 100)
color list.append(color)

# We don’t want to register the same color once more if we’re
# still looking at the same object. So before we continue, we
# wait until the sensor no longer sees the object.
while color sensor.color() in POSSIBLE COLORS:

pass
brick.sound.beep (2000, 100, 100)

# Show an arrow pointing to the center button,
# to ask if we are done.

brick.display.image (ImageFile.BACKWARD)

wait (2000)

# Play a sound and show an image to indicate that we are done scanning.
brick.sound.file (SoundFile.READY)
brick.display.image (ImageFile.EV3)

# Now sort the bricks according the list of colors that we stored.
# We do this by going over each color in the list in a loop.
for color in color list:

# Wait for one second between each sorting action.
wait (1000)

# Run the conveyor belt motor to the right position based on the color.
if color == Color.BLUE:
brick.sound.file (SoundFile.BLUE)
belt motor.run target (500, 10)
elif color == Color.GREEN:
brick.sound.file (SoundFile.GREEN)
belt motor.run target (500, 132)

(ROR—IITED)
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elif color == Color.YELLOW:
brick.sound.file (SoundFile.YELLOW)
belt motor.run target (500, 360)

elif color == Color.RED:
brick.sound.file (SoundFile.RED)
belt motor.run target (500, 530)

# Now that the conveyor belt is in the correct position,
# eject the colored object.

feed motor.run angle (1500, 90)

feed motor.run angle (1500, -90)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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#!/usr/bin/env pybricks-micropython

from pybricks import ev3brick as brick

from pybricks.ev3devices import Motor, TouchSensor, ColorSensor
from pybricks.parameters import Port, Stop, Direction

from pybricks.tools import wait

# Configure the gripper motor on Port A with default settings.
gripper motor = Motor (Port.A)

# Configure the elbow motor. It has an 8-teeth and a 40-teeth gear
# connected to it. We would like positive speed values to make the
# arm go upward. This corresponds to counterclockwise rotation

# of the motor.

elbow motor = Motor (Port.B, Direction.COUNTERCLOCKWISE, [8, 40])

# Configure the motor that rotates the base. It has a 12-teeth and a
# 36-teeth gear connected to it. We would like positive speed values
# to make the arm go away from the Touch Sensor. This corresponds

# to counterclockwise rotation of the motor.

base motor = Motor (Port.C, Direction.COUNTERCLOCKWISE, [12, 36])

# Limit the elbow and base accelerations. This results in
# very smooth motion. Like an industrial robot.

elbow motor.set run settings (60, 120)

base motor.set run settings (60, 120)

# Set up the Touch Sensor. It acts as an end-switch in the base
# of the robot arm. It defines the starting point of the base.
base switch = TouchSensor (Port.Sl)

# Set up the Color Sensor. This sensor detects when the elbow

# i1s in the starting position. This is when the sensor sees the
# white beam up close.

elbow sensor = ColorSensor (Port.S3)

Initialize the elbow. First make it go down for one second.
Then make it go upwards slowly (15 degrees per second) until
the Color Sensor detects the white beam. Then reset the motor
angle to make this the zero point. Finally, hold the motor
in place so it does not move.
elbow motor.run time (-30, 1000)
elbow motor.run(15)
while elbow sensor.reflection() < 32:

wait (10)
elbow motor.reset angle(0)
elbow motor.stop (Stop.HOLD)

FH FHR R H R

# Initialize the base. First rotate it until the Touch Sensor
# in the base is pressed. Reset the motor angle to make this
# the zero point. Then hold the motor in place so it does not move.
base motor.run (-60)
while not base switch.pressed():
wait (10)
base motor.reset angle (0)
base motor.stop (Stop.HOLD)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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# Initialize the gripper. First rotate the motor until it stalls.
# Stalling means that it cannot move any further. This position
# corresponds to the closed position. Then rotate the motor

# by 90 degrees such that the gripper is open.

gripper motor.run until stalled (200, Stop.COAST, 50)

gripper motor.reset angle(0)

gripper motor.run target (200, -90)

def robot pick(position):
# This function makes the robot base rotate to the indicated
# position. There it lowers the elbow, closes the gripper, and
# raises the elbow to pick up the object.

# Rotate to the pick-up position.

base motor.run target (60, position, Stop.HOLD)

# Lower the arm.

elbow motor.run target (60, -40)

# Close the gripper to grab the wheel stack.
gripper motor.run until stalled (200, Stop.HOLD, 50)
# Raise the arm to 1ift the wheel stack.

elbow motor.run target (60, 0, Stop.HOLD)

def robot release(position):
# This function makes the robot base rotate to the indicated
# position. There it lowers the elbow, opens the gripper to
# release the object. Then it raises its arm again.

# Rotate to the drop-off position.

base motor.run target (60, position, Stop.HOLD)

# Lower the arm to put the wheel stack on the ground.
elbow motor.run target (60, -40)

# Open the gripper to release the wheel stack.
gripper motor.run target (200, -90)

# Raise the arm.

elbow motor.run target (60, 0, Stop.HOLD)

# Play three beeps to indicate that the initialization is complete.
brick.sound.beeps (3)

# Define the three destinations for picking up and moving the wheel stacks.
LEFT = 160

MIDDLE = 100

RIGHT = 40

This 1is the main part of the program. It is a loop that repeats endlessly.

#

#

# First, the robot moves the object on the left towards the middle.

# Second, the robot moves the object on the right towards the left.

# Finally, the robot moves the object that is now in the middle, to the right.
#
#
#

Now we have a wheel stack on the left and on the right as before, but they
have switched places. Then the loop repeats to do this over and over.
while True:

(RDON—VITHED)
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# Move a wheel stack from the left to the middle.
robot pick (LEFT)
robot release (MIDDLE)

# Move a wheel stack from the right to the left.
robot pick (RIGHT)
robot release (LEFT)

# Move a wheel stack from the middle to the right.
robot pick (MIDDLE)
robot release (RIGHT)

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.
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A

Align (class in parameters), 31

Align.BOTTOM (in module parameters), 31
Align.BOTTOM LEFT (in module parameters), 31
Align.BOTTOM RIGHT (in module parameters), 31
Align.CENTER (in module parameters), 31
Align.LEFT (in module parameters), 31
Align.RIGHT (in module parameters), 31
Align.TOP (in module parameters), 31
Align.TOP LEFT (in module parameters), 31
Align.TOP RIGHT (in module parameters), 31
ambient () (ColorSensor method), 26

angle () (GyroSensor method), 27

angle () (Motor method), 21

B

beacon () (InfraredSensor method), 26

beep () (ev3brick.sound class method), 17
beeps () (ev3brick.sound class method), 17
Button (class in parameters), 31
Button.BEACON (in module parameters), 31
Button.CENTER (in module parameters), 31
Button.DOWN (in module parameters), 31
Button.LEFT (in module parameters), 31
Button.LEFT DOWN (in module parameters), 31
Button.LEFT UP (in module parameters), 31
Button.RIGHT (in module parameters), 31
Button.RIGHT DOWN (in module parameters), 31
Button.RIGHT UP (in module parameters), 31
Button.UP (in module parameters), 31
buttons () (in module ev3brick), 16

buttons () (InfraredSensor method), 26

C

clear () (ev3brick.display class method), 18
Color (class in parameters), 30

color () (ColorSensor method), 25
Color.BLACK (in module parameters), 30
Color.BLUE (in module parameters), 30
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Color.BROWN (in module parameters), 30
Color.GREEN (in module parameters), 30
Color.ORANGE (in module parameters), 30
Color.PURPLE (in module parameters), 30
Color.RED (in module parameters), 30
Color.WHITE (in module parameters), 30
Color.YELLOW (in module parameters), 30
Colorsensor (class in ev3devices), 25
current () (ev3brick.battery class method), 19

D

dc () (Motor method), 21
Direction (class in parameters), 29

Direction.CLOCKWISE (in module parameters), 29

Direction.COUNTERCLOCKWISE (in module
parameters), 29

distance () (InfraredSensor method), 26

distance () (UltrasonicSensor method), 27

drive () (DriveBase method), 38

drive time () (DriveBase method), 38

DriveBase (class in robotics), 38

E

ev3brick (module), 16
ev3devices (module), 20

F
file () (ev3brick.sound class method), 17

G

GyroSensor (class in ev3devices), 27

image () (ev3brick.display class method), 18
ImageFile (class in parameters), 31
ImageFile.ACCEPT (in module parameters), 31
ImageFile.ANGRY (in module parameters), 32
ImageFile.AWAKE (in module parameters), 32
ImageFile.BACKWARD (in module parameters), 32
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ImageFile.BOTTOM LEFT (in module parameters),
32

ImageFile.BOTTOM RIGHT (in module parameters),
32

ImageFile.CRAZY 1 (in module parameters), 32

ImageFile.CRAZY 2 (in module parameters), 32

ImageFile.DECLINE (in module parameters), 31

ImageFile.DIZZY (in module parameters), 32

ImageFile.DOWN (in module parameters), 32

ImageFile.EV3 (in module parameters), 32

ImageFile.EV3 ICON (in module parameters), 32

ImageFile.EVIL (in module parameters), 32

ImageFile.FORWARD (in module parameters), 31

ImageFile.KNOCKED OUT (in module parameters),
32

ImageFile.LEFT (in module parameters), 31

ImageFile.MIDDLE LEFT (in module parameters),
32

ImageFile.MIDDLE RIGHT (in module parameters),
32

ImageFile.NEUTRAL (in module parameters), 32

ImageFile.NO GO (in module parameters), 32

ImageFile.PINCHED LEFT (in module parameters),
32

ImageFile.PINCHED MIDDLE (in module
parameters), 32

ImageFile.PINCHED RIGHT (in module
parameters), 32

ImageFile.QUESTION MARK (in module
parameters), 31

ImageFile.RIGHT (in module parameters), 31

ImageFile.SLEEPING (in module parameters), 32

ImageFile.STOP_1 (in module parameters), 31

ImageFile.STOP_ 2 (in module parameters), 32

ImageFile.TARGET (in module parameters), 32

ImageFile.THUMBS DOWN (in module parameters),
31

ImageFile.THUMBS UP (in module parameters), 32

ImageFile.TIRED LEFT (in module parameters),
32

ImageFile.TIRED MIDDLE (in module parameters),
32

ImageFile.TIRED RIGHT (in module parameters),
32

ImageFile.UP (in module parameters), 32

ImageFile.WARNING (in module parameters), 32

ImageFile.WINKING (in module parameters), 32

InfraredSensor (class in ev3devices), 26

L
1light () (in module ev3brick), 16

M

Motor (class in ev3devices), 20
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P

parameters (module), 29

pause () (StopWatch method), 37
Port (class in parameters), 29
Port.A (in module parameters), 29
Port.B (in module parameters), 29
Port.C (in module parameters), 29
Port.D (in module parameters), 29
Port.S1 (in module parameters), 29
Port.S2 (in module parameters), 29
Port.S3 (in module parameters), 29
Port.S4 (in module parameters), 29
presence () (UltrasonicSensor method), 27
pressed () (TouchSensor method), 25
print () (in module tools), 37

R

reflection () (ColorSensor method), 26
reset () (StopWatch method), 37
reset_angle () (GyroSensor method), 28
reset_angle () (Motor method), 21
resume () (StopWatch method), 37

rgb () (ColorSensor method), 26
robotics (module), 38

run () (Motor method), 21

run_angle () (Motor method), 22
run_target () (Motor method), 22
run_time () (Motor method), 21
run_until stalled () (Motor method), 23

S

set _dc_settings () (Motor method), 24
set _pid settings () (Motor method), 24
set_run_settings () (Motor method), 24
SoundFile (class in parameters), 32
SoundFile.ACTIVATE (in module parameters), 33
SoundFile.AIR RELEASE (in module parameters),
35
SoundFile.AIRBRAKE (in module parameters), 35
SoundFile.ANALYZE (in module parameters), 33
SoundFile.BACKING ALERT (in module
parameters), 35
SoundFile.BACKWARDS (in module parameters), 33
SoundFile.BLACK (in module parameters), 34
SoundFile.BLUE (in module parameters), 34
SoundFile.BOING (in module parameters), 33
SoundFile.BO0O (in module parameters), 33
SoundFile.BRAVO (in module parameters), 34
SoundFile.BROWN (in module parameters), 34
SoundFile.CAT PURR (in module parameters), 35
SoundFile.CHEERING (in module parameters), 33
SoundFile.CLICK (in module parameters), 36
SoundFile.COLOR (in module parameters), 33

LEGO, the LEGO logo and MINDSTORMS are trademarks of the LEGO Group.




BERRL 3.1 FAR—L, EV3 MicroPython RZ2—rH A F IN\—321.0.0

SoundFile.
SoundFile.
SoundFile.
.DETECTED (in module parameters), 33
SoundFile.

SoundFile

CONFIRM (in module parameters), 36
CRUNCHING (in module parameters), 33
CRYING (in module parameters), 33

DOG_BARK 1 (in module parameters),

35

SoundFile.

DOG_BARK 2 (in module parameters),

35

SoundFile.
SoundFile.
SoundFile.
SoundFile.
.EIGHT (in module parameters), 35
SoundFile.

SoundFile

DOG_GROWL (in module parameters), 35
DOG_SNIFF (in module parameters), 35
DOG_WHINE (in module parameters), 35
DOWN (in module parameters), 33

ELEPHANT CALL (in module

parameters), 35

SoundFile.
SoundFile.

ERROR (in module parameters), 33
ERROR_ALARM (in module parameters),

33

SoundFile.
.FANFARE (in module parameters), 33
SoundFile.
.FIVE (in module parameters), 35
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.

SoundFile

SoundFile

EV3 (in module parameters), 34
FANTASTIC (in module parameters), 34

FLASHING (in module parameters), 33
FORWARD (in module parameters), 33
FOUR (in module parameters), 35
GAME_OVER (in module parameters), 34
GENERAL ALERT (in module

parameters), 36

SoundFile

SoundFile

.GO (in module parameters), 34
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
.HORN_1 (in module parameters), 35
SoundFile.
SoundFile.

GOOD (in module parameters), 34
GOOD_JOB (in module parameters), 34
GOODBYE (in module parameters), 34
GREEN (in module parameters), 34
HELLO (in module parameters), 34

HI (in module parameters), 34

HORN_ 2 (in module parameters), 35
INSECT BUZZ 1 (in module

parameters), 35

SoundFile.

INSECT BUZZ 2 (in module

parameters), 35

SoundFile.INSECT CHIRP (in module parameters),

35

SoundFile.
SoundFile.
SoundFile.

KUNG_FU (in module parameters), 33
LASER (in module parameters), 35
LAUGHING 1 (in module parameters),

33

SoundFile.

LAUGHING 2 (in module parameters),

33

SoundFile.
SoundFile.
SoundFile.

LEFT (in module parameters), 33
LEGO (in module parameters), 34
MAGIC WAND (in module parameters),

33

SoundFile.

MINDSTORMS (in module parameters),

34
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SoundFile.
SoundFile.

MORNING (in module parameters), 34
MOTOR IDLE (in module parameters),

35

SoundFile.

MOTOR START (in module parameters),

35

SoundFile.

MOTOR_STOP (in module parameters),

35

SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.

NINE (in module parameters), 35

NO (in module parameters), 34
OBJECT (in module parameters), 33
OKAY (in module parameters), 34
OKEY DOKEY (in module parameters),

34

SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile
SoundFile.
SoundFile
SoundFile.
SoundFile.
SoundFile.
SoundFile.

ONE (in module parameters), 35

OUCH (in module parameters), 33
OVERPOWER (in module parameters), 36
RATCHET (in module parameters), 35
READY (in module parameters), 36

RED (in module parameters), 34

.RIGHT (in module parameters), 33

SEARCHING (in module parameters), 33

. SEVEN (in module parameters), 35

SHOUTING (in module parameters), 33
S1X (in module parameters), 35
SMACK (in module parameters), 33
SNAKE HISS (in module parameters),

35

SoundFile.SNAKE RATTLE (in module parameters),

35

SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.

SNEEZING (in module parameters), 33
SNORING (in module parameters), 33
SONAR (in module parameters), 35
SORRY (in module parameters), 34
SPEED_DOWN (in module parameters),

34

SoundFile.

SPEED_IDLE (in module parameters),

34

SoundFile.
SoundFile.
SoundFile.
SoundFile.

SPEED_UP (in module parameters), 34
START (in module parameters), 34
STOP (in module parameters), 33

T REX_ROAR (in module parameters),

35

SoundFile.
SoundFile.
SoundFile
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile.
SoundFile
SoundFile.
SoundFile
SoundFile.

TEN (in module parameters), 36
THANK YOU (in module parameters), 34

. THREE (in module parameters), 35

TICK TACK (in module parameters), 34
TOUCH (in module parameters), 33
TURN (in module parameters), 34

TWO (in module parameters), 35

UH_OH (in module parameters), 33

UP (in module parameters), 33

.WHITE (in module parameters), 34

YELLOW (in module parameters), 34

.YES (in module parameters), 34

ZERO (in module parameters), 35
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speed () (GyroSensor method), 27
speed () (Motor method), 21

stalled () (Motor method), 23

Stop (class in parameters), 30

stop () (DriveBase method), 39

stop () (Motor method), 21

Stop.BRAKE (in module parameters), 30
Stop.COAST (in module parameters), 30
Stop.HOLD (in module parameters), 30
StopWatch (class in tools), 37

T

text () (ev3brick.display class method), 18
time () (StopWatch method), 37

tools (module), 37

TouchSensor (class in ev3devices), 25
track target () (Motor method), 23

U
UltrasonicSensor (class in ev3devices), 27
Vv
voltage () (ev3brick.battery class method), 19
w

wait () (in module tools), 37
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