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1. EV3Dev O|0|X| L} CI2EE

EV3E 7|2X O 2 |MEEH: THYO{7F AKX E/0of It

PythonS 0|28 T2 12jAUS s}a{® sfjg 0|0|X| TS EHo} SDFF=0) A X8t SDILEE 0|2
50| EV3Z2 A3l O BhC.

http://www.ev3dev.org/download/0l| =30 EV3DevE LCH2 = =M

Downloads Bootable SD card image files

® Select the download below that corresponds to your hardware.
Then head to the Getting Started page for installation instructions.

Looking for ev3dev-stretch? You can find Debian Stretch-based images in our development snapshots.

LEGO MINDSTORMS EV3

It's the Intelligent Brick that put the "EV3" in "ev3dev" and the primary focus of development.

& Download for EV3 (212 MiB)
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@ https://etcherio/0f %510 Ct2 2 =00

2ol 2X|S st}

@ Cr2ZEEl Etcher-1.0.0-beta.19-win32-x64.exe & &

Burn. Better.

Burn images to SD cards & USB drives, safely and easily.

Download for Windows x64 -

experimental CLI
See what's new!

i) (X0 €20
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Etcher 1.0.0 is available for download

ETCHER @ resin.1o
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@ SD7IE 2| 7| & 0|89 SD7}E(8Gb~32Gb)E PCO|| HZ L},

@ Select imageE S50 10| M CH2EESH EV3Dev Y= L Y2 MEHSHTE
® SD7tEC| B2} N2 24 &|Y=X| 2elettt Z27t OHE 4% ChangeE 2&/5}

Of ZHE SD7tE E=2& 2°3d=Lh

SETCHER @ resinio ETCHER @iresinio
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@ 'A2E MHSI1 Flash!E SElstCt.

® X7t k2 £|H Flash Completel2t= 3tHO Z HRICH

ETCHER §iresin.io
« Flash Complete!

Safely ejected and ready for use

ould you like to flash Would you like to flash
i ? a different image?

ETCHER @ resin.io ETCHER e resin.io
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5. MobaXterm A X|

27 2t £2 SolM Ev30l ZRIUS FYSHOFICE 017|AE MobaXtermOl2Hs &2 X!
£2 olgato] ZIMBICY,

@ http://mobaxterm.mobatek.net/download-home-edition.htm|0| %5t CIRE2E B

Ct.

JE— E MobaXterm

MobaXterm Home Edition

Select the version you want to download (installable or portable version)

X MobaXterm Home Edition MobaXterm Home Edition
v10.2 v10.2

(Portable edition) (Installer edition)



http://mobaxterm.mobatek.net/download-home-edition.html
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@ Ctdte MR ote = ofgf Agla 42 =AM 2 MX|E FIMSHT}

L

3! MobaXterm Setup = S~ o MobaXterm Setup Do il MobaXterm Setup - D

Destination Folder

End-User License Agreement
Click Next to install to the default folder or click Change to choose another.

erlcome to the MObaXterm Setup Please read the following license agreement carefully
Wizard
= Install MobaXterm to:
The Setup Wizard will install MobaXterm on your computer.
Click Mext to continue or Cancel to exit the Setup Wizard. END USER LICENSE AGREEMENT
MOBAXTERM HOME EDITION C:¥Program Files (x86)# Mobatek¥¥MobaXterm Personal Edition'#

MobaXterm

IMobaXterm Home Edition software package is freeware distributed under the

Mobatek end user license agreement (section 1).
IMobaXterm software makes use of third-party components which are distributed
under their own licenses (section 2) and embeds an X server which is distributed “

A ar ke A i anea fenetinn 21

T accept the terms in the License Agreement

http://mobaxterm.mobatek net

Copyright Mobatek

Back | Next | | Cancel ‘ ‘ Print | | Back ” Next | ‘ Cancel ‘ Back ” Next | ‘ Cancel
] MobaXterm Setup - B B MobaXterm Setup -8
Ready to install MobaXterm .
. Completed the MobaXterm Setup Wizard
|
Click Install to begin the installation. Click Back to review or change any of your installation Click the Finish button to exit the Setup Wizard.
settings. Click Cancel to exit the wizard.
Mobaxierm
Copyright Mobatek http://mobaxterm.mobatek.net
Back ” Ffp‘ Install | ‘ Cancel Back
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6. SSHE EV3 ¢ A

MobaXterm2 £ EV30|| & 25t7| 2[5l Of2fet 0| TS},
@ MobaXterm M2t =, ‘Find existing session or server name../2t0{| EV3 LCD 2t & EHO|

HAIE IPFAE 218 2, Enters FEL.
” MobaXterm - 0w

Termina | Sessi View Xserver Tools Games Settings Macros Help
- Y . I = 2
" 8 kB 4 w 8 W B =B & X © X
Session Servers Tool: Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit
Quick connect ® FF ¥

; X mobaXterm
i
E \m‘ ‘ ~1 Recover previous sessions ‘

,., I_
§ Find existing session or server name... I

Recent sessions

® 192.168.137.3 (robot)

Enable advanced features and enhance security with MobaXterm Professional Edition!

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net
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1 O

= , 'Specify username's K|
ot Z#2 ZLAHO0| LM YesE MEHGICY,

1 -

@ ‘Session settings'&0| Xt 2 EEH MEHO[ 'SSH'E S &9t 2,
C

3%t 2, robotz BEOIL OKE FEL. T Ofef

Session settings

B 5 B K ¥ EH © © @« ®© 8B &£ W

SSH Telnet Rsh Xdmep  RDP VNC FTP SFTP  Serial File Shell  Browser Mosh

# ' MobaXterm Security Warning

® Basic SSH settings

Remote host * 192166 1373 | 9] Spesify usemname Port l WARNING - REMOTE HOST IDENTIFICATION HAS CHANGED

The server identity has changed since last connection.

This means that either the server host key has changed (after a
new server installation or an upgrade), or you have actually
connected to another computer pretending to be the server,

® Advanced SSH settings | = Terminal settings

€3 Network settings | ¢ Bookmark settings

- Hit Yes if you were expecting this change and want to carry on
connecting.

- Hit No if you want to abandon the connection completely.

e
%

Secure Shell (SSH) session

Yes No
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™ 192.168.137.3 (robot)
Terminal Sessions View X server Tools Games Settings Macros Help
N | Ch
‘JL @ L e Y @, i} = . “ E y
Session  Servers Tools Games Sessions  View Split  MultiExec Tunneling Packages Settings Help
nect [ 2. 192.168.137.3 (robot)
& Saved sessions s password: I
2 B 192.165.137.3 (robot)
o
]
in
@
w
™
L
8
i
b Y
@
2
S
a
=
IINRFGTSTFRFDN VFRSTON - Please sunnart MohaXtarm hv sihserihinn tn the nifessinnal aditinn here:  httne /[imnhavterm mohatek net

B[, passworde “maker” O|Ct “maker

- O X Ll
3 \ i =
X @ B & =z w 5 B B =
X server Exit Session  Servers Tools Games Sessions View Split
. P < - 's password:
&« & 0= A 3
5 /home/robot/ 's password:
% ¥ Name
3 w“
(7]
, .bash_logout
= .bashrc
@ -
'g .profile
- ~ /Yes ‘
N
@
e
g you can define a "master password" by going to
g [[] Do not show this message again
v
< >

[] Follow terminal folder

IINREGTCTEREN VERGTAN - Dlasca eiinnart MahaVearm hu

n

=
=

MultiExec Tunneling Packages Settings

Do you want to save password for robot@192.168.137.3?

¥ No

If you want maximum security for your stored password,

"Settings" --> "Misc" tab --> "MobaXterm passwords settings"
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. © X

©

X server Exit
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Zto 3} | EA|E|H HAIR O ZAE| Z{0|LC}
@ Of2iet €2 2tHO| HA|EH g8z HAE Aot
= 192.168.137.3 (robot) - O
Terminal ~ Sessions  View X server Tools Games Settings Macros Help
5 & &, 3 g = W = - : A (2 \ ©
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit
Quick connect... Wl 32 192.168.137.3 (robot)
SSH session to
'} e
&« O A | ? SSH compression
/home/robot/ ? SSH-browser

_g Name ? X11-forwarding “ted by server)

® ? DISPLAY

8 -

.bash_logout . . L. .

ol bashre » For more info, ctrl+click on help or visit our website

= .profile

°

@ - -

g 7 I

g /NN NS NN

g | _AV/_ ) _/N\VY/

AN I A D A N A N B
g Debian jessie on LEGO MINDSTORMS EV3!
< . . . .
The programs included with the Debian GNU/Linux system are free software;

the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent

ermitted by applicable law.
[] Follow terminal folder Eicabca‘t@evfidex: __Epl ’

UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net
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vi file_name.
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chmod

python3 file_name.py
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rm file_name




FUNERS

130 7

= MZ2| o[t

« CAY, Javalles el A=

0%

<

joll
KO

F

F

 HIOIHE A

Hlm._

oFLY,

A= A&} OF

al
E

okLY,

2 TESA AR Of
4 0|0 C}2 852 AFRED

CH 22 KE

joll

=
[S)

ex)LargeMotor, sleep




FUNERS

&

oill

!

H|

LA

10
<M

|Ofl [Ttk

o

X

O

A

N

—

<4
84
<Hl

—

<

4+ 2

0
R

false

4 <2
4 > 2
4 ==2

a’l b2 CF =T}

0
==

true

aZ} BELCH AL}

4/2
4 %2
4% 2

0
m_m

false

a%t b7 2Lt

<0
H1

true

41=2

0

LI R

%

False

4 <=2

a7b bECH ZL7{L} 2}
a7t bECh AL} 2}

true

4 >=72




1L gial 7| X
22T 7= FUNERS
<O Q! SIARRES <=2 HLERE>
~ Qb 0| 40| BE trye®
= O T HA T —
. Ci Ml = a+=1 a 1a+ and HO true (2<4) and (5>8) false
_ i M a-= a=a-1 or 0= e Za true? % (2<4) or (5<8) true
ture
/= Lzl =5 a/=1  a=a/l
. oM = 2*=1  a=a*1 not True™ false, false™ ture not(4<20) false




T2 71X FUNERS
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@ MobaXterm?| 2I% SideBar0 Sftp2=0| A create new file2 & &9t}

@ File_name.pyct= AL 2 MER IS U= ELL 0) motor.py

) 192.168.137.3 (robot) -
Terminal  Sessions View X server Tools Games Settings Macros Help
N @& B 4 w 8 @# B =8 § X O X @ LR AR 1=K
Session  Servers Tools Games  Sessions View Split MultiExec Tunneling Packages Settings Help X server Exit /home/robot/ P
Quick connect... (B A2 192 168 137.3 (robot) | Name <
? S5H-browser :
| e - Al % : . -
1] - 0 E — ? X11-forwarding : * (c : ted by server) .bash_history 1
/home/robat/ 4 T, - © 0. i bash_| t 1
£ 9 Mame MobaXterm 'hash—UQUU
] B 1 help or visit our website -nashre 3
o« ) .profile 1
. -ash_history Please enter the new file name y viminfo 3
- .bash_logout .
] .bashrc .| motor v
2 .profile m Timotar.py 0
» viminfa 2
m || motar
=
ﬁ' ne programs 1nc : Jeblan GNU/Linux system are free software;
@ the exact distribution terms for each program are described in the
= individual files in /fusr/share/doc/*/copyright.
Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Thu Jan 1 00:02:54 1970 from 168.137.1
< bl robot@ev3dev:~$ chmod +x motor2.py < >
) robot@ev3dev:~% 1s -al .
[] Follow terminal folder total 40 [] Follow terminal folder
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net M EATOTINEN UENOTOARM N e s
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= O|&353 motor.py0l &CHCt.

A 2. 192.168.137.3 (robot) [l C32. 192.168.137.3 (robot)
»>

SSH session to

? SﬁH compression
H-brows

7 X11-f0rwarding

7?7 DISPLAY

/ NN/ 7/ _\/ /_\N\N/7/

|
o

| _/\NV/ )|(||_/\V/
_|

I\ NN\

Debian jessie on LEGO MINDSTORMS EV3!
The programs included with the Debian GNU/Linux system are free software;

the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by appllcable law.

Last login: Thu o 151 1970 from 19 1
robot@ev3dev:~$ vi mc,-tc” Hi port MobaXterm by subscribing to the professional edition here: http://mobaxterm.mobatek.net

"motor,py" 6L, OC
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@ 7|2E9insert?|(Ins)E &2 HME LIEIH 2, ZEE ZHDHC}
® ZHgo| 2RE|™ F|EEO| EscHES =2 INSERT 22 OHX| 11 :wq HHOE 0|80
N

ANget 2, Mgl =2fH2 2 O|S3tL}.

(B 32 192 168 137 3 (robot)
#!/usr/bin/env python3

(B A2 192.168.137.3 (robot)
#!/usr/bin/env python3

from ev3dev.ev3 import *

. : from ev3dev.ev3 import *
from time import sleep

from time import sleep

= LargeMotor('outB")

- left = LargeMotor('outB')
= LargeMotor('outC') g

right = LargeMotor('outC')

left. run_forever(speed_sp=900)
right.run_forever(speed_sp=900)
sleep(2)
left.stop(stop_action="hold")
right.stop(stop_action="hold")

left. run_forever(speed_sp=900)

right. run_forever(speed sp=900)
sleep(2)

left.stop(stop action="hold")

> right.stop(stop action="hold")
sleep(2)

sleep(2)

P T

- INSERT -

wnrt Maha¥tarm hw citherrhinn tn tha nrafaccinnal aditinn haras httne//imahavtarm mnhatalk nat
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ot
M
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® Mel=2tHO|A chmod @HOIE 0|85t motorpy L= Ad Oid=E A7
2 Enterg FEL}

chmod +x motor.py &

@ O|A EV3 LCDZHO|M File Browser0Of| &0{7tA BF=0{ Tl motorpy* It 2= HAA|ZICH

[0 032 192 168.137.3 (robot)
? SSH compression :
? SSH-browser :
? X11-forwarding : r not supported by server)
? DISPLAY 119 1:0.0

A

» For more info, ctrl+click on help or visit our website

I A
/NN NS

File Brovaser

|
I _\N\N//

|
| AN/ Y AV S
|

N A AN N Y. Device Browser el
Debian jessie on LEGO MINDSTORMS EV3! I'."'.'IirE|ESS and NEtWGFkS }
=

=

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the EElttE r'_:."
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent l:l I:IE l F:I:lherta LE|.|:|
permitted by applicable law. A S -
Last login: Thu Jan 1 00:10:51 1970 from 192 37.1

@ev3dev:~$ vi motor.py

PR S
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.72 M

e #l/usr/bin/env python3 : EV30A| Z2 32 M A|7|7]
M= BEEAl MY X A0 &HSHOFotC,

- from ev3dev.ev3 import * : EV3E A&5}H7| #et 2= public
Sd/28 AHEoHY| R0 HEA] EQ5ICH 2= 2

of A Hoj| LHTHLY.

H /=
« from time import sleep : time 2t# &£ ALE5I= 420
HFC Al EROILE sleep &5 AFESH| fISHA] time 2(0[E

22| 2| sleep B E F7HStCt.

—

FUNERS

#! fusr/bin/env python3

from ev3dev.ev3 import *
from time import sleep

left = LargeMotor('outB')
right = LargeMotor('outC")

left.run_forever(speed sp=900)
right.run_forever(speed sp=900)
sleep(2)

left.stop(stop action="hold")
right.stop(stop action="hold")
sleep(2)
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« B 75 g5 W Time &=

e m = LargeMotor(outX’) : i =3 LEE 2tX| 2 H+ me 2 4
I}

o

#1 fusr/bin/env python3
Ex) left.LargeMotor('outB’) /usr/bin/ pytho

« m.run_forever(speed sp=000) : ZE{Z 28}= AT E(speed sp)2 Cf PN ELERCIESEI TN
from time import sleep

E Y30l S W NX| SE AlZ. Ex)left.run_forever(speed_sp=900)
(2= 7tset 9l -1050~1050) 1E."ft = LargeMotor( I':’UJEBI_}
right = LargeMotor('outC')
« m.stop(stop_action="xxx") : 2HE &ot= HX| & & (stop_action)2 =
SPAINESD l_g-.ft. r'l_{n_fc: rever {_5[:=?ed_5[::?9E:El}
right.run_forever(speed sp=900)
"brake” : 2E{0f 0| X HE {CH} CkA] 0| S0{ 3. sleep(2)
left.stop(stop action="hold")
fale]le RERC=R= 1V REGE - KO VN (g = PN I e an RRcs DY B PR =R NI = BRE =SS ol i gh t . stop (stop action="hold")

o 9e sleep(2)
"coast” : DE{O| MRAO| HHE[O] AIHAEA HE.
Ex) left.stop(stop_action="brake")

. ilﬁﬁﬁim ' -?—I-I 'c'>'t—i— )\|7| f‘xl i Ei OI ¥ EH7|'5I H:t
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et 2E 7S g4
« run_timed(speed_sp=000, time_sp=000, stop_action="xxx") : 2EHE {St= AL E(speed_sp)Z, &=
A ZHtime_sp)THE(ms) &0 2St= XL (stop_action)2 2 FX|A[Z.

Ex) left.run_timed(speed_sp=500, time_sp=1000, stop_action="hold")

* run_to_abs_pos(speed_sp=000, position_sp=000, stop_action="xxx") : LHE #AHot= AL E(speed_sp)E,
XHE QX[(EHD JAXNE 7|[=L 2 {stE Z L (position_sp) e S20 |st= HX| 2 EH(stop_action)2
2 XA, ArE5te{H MY position_sp afS 022 A0 X[FE {[X[(ZELH /X[)E Ltefsfofet.

Ex) left.run_to_abs_pos(speed_sp=500, position_sp=360, stop_action="hold")

* run_to_rel_pos(speed_sp=000, position_sp=000, stop_action="xxx") : LHE #ot= AL E(speed_sp)E,

SAXf RIXE 7|FE22 JHot= L E(position_sp)THE &0 &= X[ (stop_action)2 2 HX|A|Z.

Ex) left.run_to_rel_pos(speed_sp=500, position_sp=360, stop_action="hold")
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#! /usr/bin/env python3 #1/usr/bin/env python3 #1 /usr/bin/env python3

from ev3dev.ev3 import *
from time import sleep

from ev3dev.ev3 import *

from ev3dev.ev3 import * .
from time import sleep

from time import sleep

left = LargeMotor('outB")

. i left = LargeMotor('outB')
right = LargeMotor('outC') -

left = LargeMotor('outB"') right = LargeMotor('outC')

right = LargeMotor('outC")

left.run_forever(speed_sp=300)
right. run_forever(speed_sp=-300)
sleep(2)

left.stop(stop action="hold")
right.stop(stop action="hold")
sleep(0.1)

left.run_forever(speed sp=300)
right.run_forever(speed sp=100)
sleep(2)
left.stop(stop_action="hold")
right.stop(stop action="hold")
sleep(0.2)

left.run_forever(speed sp=300)
sleep(2)

left.stop(stop action="hold")
sleep(0.1)

<point turn> <swing turn> <curve turn>
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- ColorSensor &= |
#! fusr/bin/env python3
* x = ColorSensor(in0") : Z2] X7} AZAL[0 U= & ZES H

= x2 278

from ev3dev.ev3 import *
from time import sleep

Ex) Color=ColorSensor('in3’) , -
color = ColorSensor{('in3"')
« x.mode="COL-xxx' : 22 MM E &A= ZEZE AHlC}
~.mode="'COL-REFLECT"
'‘REFLECT' ; BtAtE B E

‘COLOR' : Z3{ 2 E

E - print(color.value())
'AMBIENT' : =HzZ o C sleep(0.5)
Ex) Color.mode='COL-REFLECT 1+=1

c xvalue() : ZBf MA7F SR 91 Qe Zte ofojstt
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Button & #1 /usr/bin/env python3
« b = Button() : HEE W= b2 27T from ev3dev.ev3 import *
from time import sleep
ex)btn=Button()
Larquotnr{'ﬂutE'}
« bxxx : HHEL| HEIE EHlC}. “'_ = LargeMotor('outC")
2FEl - up, down, left, right, enter, backspace color = ColorSensor('in3")

color.mode="COL-REFLECT®

Ex)btn.backspace
btn = Button()

hile not btn.backspace:
if color.value() = 50:
left.run_forever(speed sp=100)
right.run_forever(speed sp=200)

left.run_forever(speed sp=200)
right.run_forever(speed sp=100)
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 EV3 Python & AlO|E : www.ev3python.com

« APl HX : http://python-ev3dev.readthedocs.io/en/latest/spec.html

-u g, 7l XH A 371 il =2

FL A (www.funers.com) T.070-8670-8911
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