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A pocket lab for all



Liberlab = Interface
- N

Computer world Our world
« Physical »
« Digital » « Analogic »

€ /

* Read a physical value, the state of an interruptor ...
« Control a LED, a relay, etc. ...



Context

* For education (at least in France) :

- expansive / closed / « Windows only »
- Mainly for “measuring”, no time for exploration




I Liberlab goals ?

e |nterface :

- very cheap (< 15 €)

- « easy » to build (few components)

- evolutive

— multiplateform

- Free / Open Source (also for the developments)

* Encourage innovative usages



The heart of the projet :

* Microcontrollers (cars, DVD players, ...)
* Atmel AVR atmega 8: Prix ~ 3 €




Atmega8

1 Mhz -> 16 Mhz
23 10, 6 ADC o

(RESET) PC& O

=28 [ PCE (ADCE/SCL)

1
RS 232 etC {RXD PO 2 27 H PC4(ADC4/SDA)
) (TXD PO O 3 26 O PC3ADCS)
(MNTO) PO2 O 4 25 N PC2iaDC2)
350 pages datasheet (INT1) PD3 5 24 [1PC1 {ADGC1)
(XCK/To) PD4 O 6 23 [0 PCO (ADCO)
: - _ veo 7 2o [ GND
_ (XTAL1/TOSC1) PBE O] 9 20 [J AVCC
= 6 Inputs/outputs (XTAL2/TOSC2) PET 0010 13 [ PE5 (SCK)
(T1) PDS O] 11 18 [ PB4 (MISO)
— 4 Analogue Channels iAINOY PDs Q12 17 O PE3 (MOS|OC2)
(AINT) PO7 13 16 [1 PE2 (55/0C1B)

ISPy PEC DT 14 15 H PE1 (DC1A)



http://www.atmel.com/dyn/resources/prod_documents/doc2486.pdf

Why Atmel AVR family ?

* Less popular than PIC but :

— one instruction per cycle (4 cycles for PICs)
— excellent ratio quality/price

- Free Software friendly (AVRGCC, Win AVR, etc...)
- but for PICs: Pyastra .py -> .asm ->.hex

e Resources :

- Linux Focus articles + Tuxgraphics kits (kit 11+ €)
— community AVRFreaks , Kits + books (C)


http://www.avrfreaks.net/AVRGCC
http://winavr.sourceforge.net/
http://pyastra.sourceforge.net/
http://tuxgraphics.org/electronics/
http://shop.tuxgraphics.org/electronic/microcontroller.html
http://www.avrfreaks.com/
file:///tmp/liberlabP/EN-LiberlabP-EuroPython-003.odp/C%20Programming%20for%20Microcontrollers

Scheme--

wanney liberlab net
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Attention: pour des raisons de sécurité en cas d'erreurs de branchement, utilizez des condensateurs non polarizés.

YVCC= 5 ou (4.5 ou BY par piles)



Breadboard version

* Tutorial in pictures



http://pcsm1.u-strasbg.fr/liberlab/englishversion/carte/tutoriel/copy_of_miniboard-tutoriel

Veroboard version
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PCB verS|on

L,

= -
|
i

o
=
—_—
—
—
-

11



PCB + daughter boards

12



Liberlab Software %‘

Choice : Python

- pyserial module
- multiplateforme

Liberlab Sofware (Tkinter)
Liberlab Module (for your apps)
+ Environments « ala Squeak » /Logo

13



Liberlab Sofware v 0.8

 Display 4 analogue channels + 6 Input/Output

* Manually control outputs (LED, relays, etc.)

* On the fly computation

* Record channels and on the fly computation
* Automation of outputs in function of V1 to V4

14



Liberlab Software (WinXP)

S(i=]E

Liberlab software
Options  Yalewurs physiques et calculs Automatisation A propos

Mesure Voie 1 [vols]

Mezure Yoie 2 [vaoltz]

Mesure Woie 3 [valts] :

Meszure Woie 4 [valtz]

Mesurer

Witezsze d'acguisition [2n 1/100s)
0

[

Erwegistrer dans un fichier ;

Erwegistrer Stop |

Cliquer sur le graph pour lire* une tension

Sélection des woiez analogiques Sarties numéngues ;1 | 2| 3| 4| 5| El Qui
uitter

Wi1Wz2WViWsi
Entrées numériques : l % § ﬁ l ﬁ
Valeurs physiques et calculs en continu |;||E!|§| Automatisation des sorties digitales |._||E||
AR W23 Ne)= F21 W2 NN Y)= Fa01 W2 N3 W)= FAMV1 W2 N3N )= Exprezsions en fonction de W1, Y2, V3 et/ouVd
[w1.1000 [expl2]3+1 [wi+v2 [sinfv4)+1
Y alider f1 | Y alider [2 | YWalider [3 | Walider f4 | sortie] OM =i sortie? ON =i sortied ON =i sortied ON =i zortieh5 OM si: zortieb OM si:
; : i ] ; [w1:4 J4cvzea [3.95v3<405  |logl¥1):1.5 W12 | -

vaider 1 | valider2 | validera | validers | valder5 | validers

I Cuitter | MBSUIBI' Fausze | I G uitter | Mesurerl Pause |




4% Applications Places System "0@ “‘:’J [eT)

® mesuresl.csv (~/Desktop) - VIM

Liberlab Software (Linux)

.|

|

212 °C

File Edit Wiew Terminal Tabs Help

B, t (s), vi, v2, v3, v4, f1, 12, f3, |RAELLCLEINCEIC & 6 &®
1, D.004, 4.4, 4.48, 4.34, 2.82, 0.0044 Options  Physical values and computation Automation About

2, D.009, 4.39, 4.47, 4.34, 2.62, 0.004

3, 0.018, 4.39, 4.47, 4.34, 2.62, 0.004 Measure of channel 1 (volts):
4, 0.029, 4.4, 4.47, 4.34, 2.62, 0.0044

5, 0.039, 4.4, 4.48, 4.34, 2.62, 0.0044

5, 0.045, 4.39, 4.47, 4.34, 2.562, 0.004 (’HM%T ("_“\]

7, 0.055, 4.4, 4.48, 4.34, 2.62, 0.0044 ! | / . Measure of channel 2 (volts):
8, 0.064, 4.4, 4.47, 4.35, 2.62, 0.0044 | | |

9, 0.084, 4.39, 4.47, 4.34, 2.62, 0.004 | M | 144

10, 0.102, 4.39, 4.47, 4.34, 2.62, 0.00 \I 0

11, ©.114, 4.39, 4.47, 4.34, 2.62, 0.00 4y Measure of channel 3 (volts):
12, 0.12, 4.39, 4.47, 4.34, 2.62, 0.004

13, 0.143, 4.39, 4.47, 4.34, 2.62, 0.00

14 158, 4.39, 4.47, 4.34, Z.62, 0.00

15,

O000 0000000000000 0000000000O

=

.17, 4.4, 4.47, 4.34, 2.62, 0.0044

Measure of channel 4 (volts):

.181, 4.39, 4.47, 4.34, 2.62, 0.00
.186, 4.39, 4.47, 4.34, 2.62, 0.00

.206, 4.4, 4.48, 4.34, 2.62, 0.004 2.63

.223, 4.39, 4.47, 4.34, 2.62, 0.00

.242, 4.39, 4.47, 4.35, 2.62, 0.00

.247, 4.39, 4.47, 4.34, 2.62, 0.00 (REREITE ey FE=E
.256, 4.4, 4.47, 4.34, 2.62, 0.004

.264, 4.4, 4.47, 4.34, 2.62, 0.004

273, 4.4, 4.48, 4.34, 2.62, 0.004 Data capture speed (in 17100 s)
.281, 4.39, 4.47, 4.34, 2.62, 0.00 0

.289, 4.39, 4.47, 4.34, 2.62, 0.00

.297, 4.39, 4.47, 4.34, 2.62, 0.00

.305, 4.4, 4.47, 4.34, 2.62, 0.004

.313, 4.4, 4.48, 4.34, 2.62, 0.004 Recording in a file:

.335, 4.4, 4.48, 4.34, 2.62, 0.004

.34, 4.4, 4.47, 4.35, 2.62, 0.0044 Record Stop

.35, 4.39, 4.47, 4.35, 2.62, 0.004

.359, 4.39, 4.47, 4.34, 2.62, 0.00

-368, 4.39, 4.47, 4.34, 2.62, 0.001 analogic channels selection: Digital outputs: 1 2| 3| 4| 5| 8 )
.375, 4.39, 4.48, 4.34, 2.62, 0.00 o1 mZE3 W4 Quit
.384, 4.4, 4.48, 4.34, 2.62, 0.004 Digital inputs: 1 2 3 4 3 6

.393, 4.4, 4.48, 4.34, 2.62, 0.004%y r r r

@ Automation of digital outputs

¢ Enter conditions in funtion of V1, V2, ¥3 andfor Vi:
£
values and on
j outputl OMif: output2 ONIf:  output3 ONIf:  outputd OMIf:  outputd OMiIf:  outputt ON if: I
| [vi<a 4.0<Y2<4.3 V1+y2a2 Va2 SV3.Vd)=
4 Validate 1 Validate 2 Validate 3 Validate 4 Validate 5 Validate &
¢ ate f1
4 Quit Measure Pause
£
49, 0.504, 4.4, 4.48, 4.34, 2.62, 0.0044, Z64.05, 8.88, 3.5,
50, 0.511, 4.4, 4.47, 4.35, 2.62, 0.0044, 2682.77, 8.87, 3.5,

-the-fly computation

2(V1,V2,¥3,vd)= 3(V1,V2,V3,V4)= (V1 V2 V3,Vd)=

ExpV 23 W12 sin(W4) + 3
Validate 12 Validate f3 Validate 14
+ | 12.67 - + - + | 349 -
FaTi ] | N o | T

ﬂj uf) Fri 31 Mar, 11:31




Liberlab Python module

 Module tutorial at www.liberlab.net

from liberlab import *
monLiberlab= Liberlab()
monLiberlab.read("analog4",2)

monLiberlab.command("io1on")

17


http://pcsm1.u-strasbg.fr/liberlab/englishversion/logiciels/module-liberlab/document_view

A Vpython “hello world”
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Xturtles and Liberlab -
3 SPE0.B.2.a-SPEO0B 2.4 ==} [;]

File Edit View Tools Links Help

TradaE LA N OB 9@ # Qv | ©

temperature.py | |ibEF|EbOSCi"D.p}-" it

:@fUWﬂlCiPyDncl

! source

2 from xturtle import *
from Liberlab import *

3
4
5 myLiberlab = Liberlabl(port)
6 sensibility = 400
7
8

tl = Pen() # Create a Turtle

10 tl.pen(pencolor="yellow", fillcolor="blue",
11 tl.penupl)

12 tl.setpos(-200,200)

13 tl.speed(0)

14 tl.pendown()

15 tl.bgpic("mybg.gif")

121
17 Ewhile 1:
18 V1= myLiberlab.read("analogl")
19 V2= myLiberlab.read("analog2")
20 diff = (v1-v2)*sensibility
21 print "Delta left/right eyes = ", diff,
22 print "\ tTurtle position = ", tl.pos()
23 t1.setheading(-diff)
24 L. fal 3l
25
(] Shell - SPE

Session Edit Wiew Bookmarks Settings Help

|

o] ex | =7 Notes | ¥ Donate |

T_ elta left/right 5 = 3135 ion = (-95.62,-148.0 |dméuhs |UneDDDD? |CDMHV1DDH
v & SPE 0.8.2.a -SPE T Synaptic Packag: @@ Firefox-bin [2] = 3 i E - 15:57 .

4 Eb :J'-‘ ‘%) u-—' o [ s ot = e e T ey e s 1 premq o “ \& - - e |-l .



Xturtles and Liberlab

b SPE0.B2.a-SPEDB24a
Fle Edit Wew Tools Links Help
FEdBE LY ALE ==Ex/ 00 9 EFEQV
temperature.py MM
i source | Uml | (D PyDoc

2 from xturtle import *
from Liberlab import *

Ualtage U= 4 Lalts

Wx, Wy = 800,600
myLiberlab = Liberlab port

[ T ) B ) I O T

tl = Pen() # Ceate Turtle 1
9 tl.speed(0)
18 t2 = Penl) # Ceate Turtle 2
11 t2.speed()

12

12 Bdef pattern():

14 "Use a turtle to draw voltage line

15 tl.bgcolor("black")

16 tl.color("yellow")

17 @ for 1 in range(s):

23 L tl. 'Fd { Wix } Voltage U= 2 Valts
24 pattern()

25

26 tl.pen(pencolor="purple", pensize=l)
27 tZ.pen(pencolor="grey", pensize=l)
28 tl.penupl() ; t2.penupl()

289 tl.setx(-wWx/2); t2.setx(-wx/2)

30 tl.pendown(); t2.pendown() Voltege U= 1 olts
31

32 Bwhile 1:

33 V1= myLiberlab.read("analogl")

34 V2= myLiberlab.read("analogz")

35 tl.sety(VI*¥wWy/S-Wy/2)

36 t2.sety(V2xWy /S-Wy/2)

37 tl.fd(1); t2.fd(1)

38 = if tl.xcor() = (wWx/2):

20t L tl.setx(-Wx/2) : t2,setx(-Wx/2)

141




Liberlab and Cherrypy

m:- [ HI‘:I'-;- Ju.hl Horgampage  Dubk T I:::I
@B O B B [dmimnmmon “ox[c
L Tode IO 0utee () Mooty =) Mptsorve 150 Gt 0 by [ 2iPwetrier  SitiTonst ) 5P () Bogines: L) Coem o Cmy ) 0t B S 8 AP 2 i £

(ulge (Z2er LAB

Volel = 3. 8720703125 Velts
Valez = L.8037100375 Yolis
WValed = 1,0796875 Valis
Valeg = 2505078125 YVolis

LED onl LEDE anl LEDSE an
LED1 off] LEDz off] LE13 off

i demarrer

21



Conclusion

* Future developments:

— web collaboration, speed, etc.

 Questions ?

 More informations here :
http://www.liberlab.net

22


http://www.liberlab.net/

