Robotika, rizeni a moderni
elektronika se stavebnici MLAB

Jakub Kakona

kaklik@mlab.cz



Proc ,MLAB" ?

MLAB = Modular LABoratory.



Vlastnosti MLABuU

Elektronicka stavebnice
Vyresena mechanicka stabilita
,normalizovany“ rozmér modulu
Jednotny zpusob propojovani

Jasné definovany zpusob napajeni modulu

Moznost vytvoreni spolehlivé permanentni
konstrukce



e Centralizované ulozisté dokumentace v SVN
databazi:

svn://svn.mlab.cz/home/MLAB/
Pro konstrukce v systémech PADS, OrCAD

svn://svn.mlab.cz’ihome/MLAB _E

Pro konstrukce navrzené v Eagle

 Dokumentace je volne pristupna.



Klicove komponenty

Zakladni deska
Elektronické moduly
Propojovaci kabliky
Periferie a programatory



Zakladni deska




Pracovni moduly
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Periferie

USB, CAN

RS232, RS485, PECL
Prepetove ochrany
Programatory PIC, AVR, J-TAG

www.mlab.cz
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Propojovaci kabliky

» Extra flexibilni material
« Zlacené provedeni kontaktu

* Znacna proudova zatizitelnost
* \Vysoka spolehlivost
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Priklad kompletni konstrukce



Priklad mechanickeé konstrukce:




Software

* Wiring

e Arduino

« MPLAB, PicKit2
« CCSC



Kompatibilita s Arduinem:
,LABduino”
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Arduino

JfdevfttyUsBeo

b -
void loop(} [dev/ttyUSBo
i

print_values(]: “ l Send|
delay (5);
1 2631 -2939 -1443 -
2629 -2939 -1449
2633 -2944 -1454
2634 -2946 -1455 R

woid eonfig{void}

2637 -2942 -1453
Wire beginTransmission (MAG_ADDR); // transmit to device GuiE 2636 -2939 -1470

Wire send(Gx11); /¢ entrl register2 R R
Wire, send (Gx80]; £ send @x80, enable auto resets gggz _;ggé _ijgg
Wire endTransmission(}; /¢ stop transmitting 2630 -2935 -14590
2631 -2936 -1452
delay{15}: 2637 -2939 -1458
2629 -2936 -1460
Wire, beginTransmission(MAG_ADDR}: // transmit to device GxiE 2537 -2037 -1452
Wire, send{Gx1Q); /¢ entrl registerl 2638 -2936 -1465
Wire.send{1); /¢ send @x01, active mode 2638 -2941 -1455
Wire. endTransmission{); /f stop transmitting 2639 -2935 -1449
T 2635 -2938 -1470

2535 -2936 -1462
2635 -2940 -1460
2639 -2935 -1462

Serial.printireadx{(}}; ggg% -2241 -1464

voild print_values (void)

1 Ltirea -2939 -1467
sEr}al.prmt( 3: 2637 -2942 -1452
Serial.print{ready(}}; 2640 -2935 -1457
Serial.print(" "}; 2629 -2938 -1475
Serial.println(readz(}}; 2631 -2934 -1463
T 2637 -2938 -1449
2631 -2938 -1451 |
int reads(void) =
int ¥l, xh; //define the MSD and LSB & Autoscroll Mo line ending | » 9600 baud -
Wire.beginTransmission (MA&G_ADDR}: // transmit to device GxCGE
Wire,send{(Gx@1); /% MSE reg
Wire, endTransmission(); /¢ stop transmitting

delayMicroseconds (2}; //needs at least 1.3us free time between start and stop

Wire, requestFrom{MaG_ADDR, 1}; // request 1 byfe -




Jdev/tEyUSBO

File Edit Sketch Tools Window Help

serial_read §

int yout = (y1l|(yh =< 8)); //concatenate the MSE and LSE

return yout;
} X =i Jdev/ttyUSBO
int readz(void) || N ||5eruj|
{ "

2585 -2820 -1673 =
2555 -2822 -1670
2552 -2825 -1663

int z1, zh; //define the MSE and LSB

Wire.beginTransmission{MAG_ADDR}; // transmit to de¥ice§595 9508 1677
Wire write(Ox05); //z MSB reg 594 -2832 -1657
Wire.endTransmission(); A/ stop transmitting o505 -2871 -1663

. ] 2592 -2815 -1852
delayHicroseconds(2};: //needs at least 1.3us free time |25gs -2821 -1671
2596 -2821 -1&873

Wire.requestFrom{MAG_ADDR, 1}; // request 1 byte 2594 -2825 -1665

while(Wire, available()) // slave may write less than 2599 -2822 -1666

{ 25590 -2820 -1670

zh = Wire.read(); // read the byte 2533 -2822 -1665 : ‘

1 2599 -2825 -1665 | |
2597 -2825 -1665 |

delayMicroseconds(2); //needs at least 1.3us free time (2238 ~2813 -1675 -

) |Reset Board | & Autoscroll Noline ending | + | |9600baud =

Done compiling. Mo

Binary sketch size: 6542 bytes (of a ! yte maximum) - 21% used

board: ATrmeg [ Hz [internal) on fdewtt




Podpora LABduina ve Wiringu

File Edit Sketch FTOBEN Window Help

Auto Format
serial_read
Fix Encodin
int x1, xh; //d Serial Monitor
Wire.beginTransn{Si=lE1Ne . Wiring

Wire,write(Ox01)
Wire.endTransmi

Serial Port 4 Atmel

Burn Bootloader Rogue
delayHicroseconc ; — - . -

Arduino :
Wire.requestFrom(MAG_ADDR, 1); // request 1 byte BDMicro
while (Wire,available()) /f slave may write less than e
{ N W II m o L
xh = Wire,read(); // read the byte A

}
delayMicroseconds(2); //needs at least 1.3us free time between start and stop
Wire.beginTransmission(MAG_ADDR}; // transmit to device OxOE
Wire,write(QxG2); /f u LSB reg

Wire.endTransmission(}; A/ stop transmitting

delayHicroseconds(2); //needs at least 1.3us free time between start and stop

Done cornpiling. Mo sy errars found

20 byte maximum) - 21% used

board: LAEduino Tre 15 MHz on




Aplikace

Robotika

Automatizace

Rizeni budov
Experimentalni pristroje
HracCky



Realizovane projekty



Robot 30rbis




Robot Camerus







RobotChallenge Viden




Camerus Video



Robot Vector
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Spektrometr COLORES
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COLORES Krokové motory







Video COLORES



SID monitor
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Luxmetr




Rotacni display
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Rotacni display
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Elektromagneticke delo

Modelovani dopadu kosmickych teles




Aktualni projekty

Prijem druzic a ISS

Detekce meteoru

SDRnet — plosny sber pozorovacich dat z SDR
prijimacu.

Radioastronomicky SDR pfrijimac.



LNA

Coaxial cable

»

N\ 4

rijem druzic

LO 12C PC Interface

(CLKGENOI1E) (USBIOO1A)

>

RX

(SDRXO1B)

Audio 1/Q

"high-gquality"
e Sound Card

(ADC)
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Demodulace sig
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Dekodované obrazky
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Druzice NOAA




Signal NOAA
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Detekce meteoru

Antena, zesilovac, prijimac, zvukova karta a
pocitac.

LO 12C PC Interface
o €
| (CLKGENO1B) (USBIOOD1A)
Coaxial cable RX Audio 1/Q
LNA > Ly y

(SDRX01B) "high-quality" =
2 Sound Card
(ADC)










220215

22:02:00

22:01:45
i}

22:01:30

6
5

BR-01:15

22:00:45

22:00:30

220015

22:00:00

10400

10500

10&00

10700

10500

11000

11100

11200

11300

11400

11500

11&00




10200 Hz 10300 10400 10500 10600 10700 10800 10300 11000 11400 11500

3 nb-113 106721 mag-32

05:01:45
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Date=2011-11-15 Time=05:02 UTC
Freq=143.050000 MHz
Echo=143.039795 MHz
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Obzerer  kaklik Hvezdarna_Swakow
Country © Czech Republic

Citw  : Sobeslav
Antenna : 174 GP
RF Preamp LMAOTA

Receiver @ SORXOTE [anae mlab.cz)

Computer : ion PC

238

Hourly count hiztogram

Obzerver : kaklk Hvezdama_Swvakow
Country :© Czech Republic

Ciw  : Sobeslav
Antenna - 1/4 GP
RF Preamp LHADTA

Feceiver © SORXOTE (v mlab.cz)

Computer : ion PC

7B

Hourly count histogram
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Budouci vyvoj

« Casoveé synchronizovany vice staniéni systém
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Spojeni vice zakladnich sestav do vetsiho celku

‘Eliminace lokalniho ruseni
‘Detekce i velmi slabych objektu (pulzary,
supernovy, galaxie)
-Zvetseni rozliseni (Neni tolik omezeno vlivem
atmosfery)
‘Vypocet dalSich parametru (draha meteoritu)



ProC spolupracovat?

 Programator ma lepsi prehled o hardwaru
(kazdy samostatne funkcni blok ma vlastni
dokumentaci)

» Jednotny rozmer ploSnych spoju umoznuje
jednodussi vyrobu

» Jeden konstrukter nemusi resit celou konstrukci,
vyuzije moduly navrzene nekym jinym

e SnazsSi aktualizace konstrukce (vymena pouze
nékterych komponentu)



Navrh noveho modulu

* Autor nového modulu dostane jeden zdarma a
dalsi za vyrobni cenu.

* | ze zajistit dodani spatne dostupnych
soucastek

* \yroba financovana ze zdroju www.ust.cz

* Moznost vyroby komplexnich vicevrstvych
spoju (BGA pouzdra, utopené prokovy, rizena
impedance atd.)


http://www.ust.cz/

\'4

Zaver

MLAB je komplexni elektronicky vyvojovy
system

Umoznuje tvorbu permanentnich zarizeni
Je dostatecne variabilni i pro vedecke aplikace

Konstrukce vytvorene z MLABuU maji vysokou
spolehlivost.



Diskuse

Vase projekty?
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