# R LATVIJAS \
% & UNIVERSITATE

ANNO 1919

Specseminars
Kiberfizikalas sistemas, tai skaita
sensori, legultas iekartas, to
programmesana un robotika

06.11.2014

Artis Mednis
Leo Selavo



Praktiskails darbs #1

atkal pitching event stila ©

Atskaite par 3 nedélu laika notikuso sava projekta

Kas no ieceréta pa so laiku ir izdarits?
— kartéjie secinajumi

Kas no ieceréta vél bls japaveic?

1 (vai vairak) jautajums par tému iepriekS€jam projektam



Elektronikas prototipesanas
platformas

Gatavi HW komplekti ar noteiktiem
parametriem

Pielietojums — apmaciba, atra projektu
izstrade, prototipésana...

Prieksrocibas — pieejama dokumentacija,
nereti ir Open Source statuss, salidzinosi
nelielas sakotngjas izmaksas...

Trakumi — piesaiste konkrétiem HW
resursiem, augot prasibam nereti nakas
pariet uz jaudigaku platformu...

Sobrid popularakas platformas — Arduino (+ N | Redeagacg
kloni) , Raspberry Pi, TelosB (+ kloni)... s D hfgocassaza:
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Arduino
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Sakums - 2005.g. Italija (Interaction Design Institute

lvrea)
Q

Sobrid — pamatmoduli (boards), papildmoduli (shields),
komplekti (kits), papildkomponenti (accesories)

Eksisté art kloni - AVR.Duino, SainSmart, Freeduino
etc.

Joprojam attistas, t.sk. sarezgrtaku sistému virziena —
Arduino Robot
https://www.youtube.com/watch?v=c4hTKIDn20U

Eksisté sarezgitakas sistémas, kas ir vairak vai mazak
backward compatible ar Arduino — Intel Galileo



http://arduino.cc/
http://arduino.cc/en/Main/Robot
http://arduino.cc/en/Main/Robot
http://arduino.cc/en/Main/Robot
https://www.youtube.com/watch?v=c4hTKlDn20U
https://www.youtube.com/watch?v=c4hTKlDn20U
http://www.intel.com/newsroom/kits/quark/galileo/pdfs/Intel_Galileo_Datasheet.pdf
http://www.intel.com/newsroom/kits/quark/galileo/pdfs/Intel_Galileo_Datasheet.pdf
http://www.intel.com/newsroom/kits/quark/galileo/pdfs/Intel_Galileo_Datasheet.pdf

TelosB

Sakums — 2005.g. ASV (University
of California, Berekely)

Sobrid — joprojam de facto standarts
BST HW jom3

Eksisté nakosie risinajumi, kas ir
vairak vai mazak backward
compatible ar TelosB - AdvanticSYS
XM1000

PriekSrociba — integréts 802.15.4
standarta radio
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http://www.willow.co.uk/html/telosb_mote_platform.html
http://www.advanticsys.com/wiki/index.php?title=XM1000
http://www.advanticsys.com/wiki/index.php?title=XM1000

Raspberry P

Sakums — 2006.g. UK (University
of Cambridge’s Computer
Laboratory)

Sobrid — vairakas HW versijas,
kuru pamata ARM mikroprocesors

Var tikt izmantota Linux val RISC
(speciali ARM) operétajsistema

PriekSrociba — iegulta HW, kurai ir
augsta savietojamiba ar pierasto
PC “pasauli”

GPIO HEADERS

RCA VIDEO OUT
e AUDIO OUT

DSI DISPLAY
CONNECTOR

SD CARD SLOT
(BACK OF BOARD)

MICRO USB POWER BROADCOM CSI CONNECTOR
(5V 1A DC) BCM2835 CAMERA
ARMI1 700MHZ

ETHERNET OUT

ONLY ON 2568 MODELS

HDMI OUT



http://www.raspberrypi.org/

Saskarnes

Barosana FN )\ )\ e Yississisniinn s

Analogas (in ADC /outDAC) ... -

E 01011101001011110101101 \‘: DAC :

Ciparu (in / out / PWM)

Noteiktam protokolam (12C,
SPI)

Aré&jai komunikacijai (USB,
UART, IEEE 802.15.4 radio,
Ethernet, HDMI...)




Veiktspeja

Arduino
— 8-bit Atmel AVR
— 32-bit Atmel ARM

TelosB
— 16-bit TI MSP430

Raspberry Pi
— 32-bhit Broadcom BCM2835

Kads varétu but praktisko
pielietojumu apgabals katrai no
sSim platformam? (diskusija)




Energijas patérins

« Atkarigs no
— izmantota MCU

— izmantotas periférijas

— Izmantota
programmnodrosinajuma
(sleep mode)

— Izmantota darbibas
modela (duty cycle)




Platformas izvéle
atkariba no projekta specifikas

* Pieeja #1 — ir zinamas nominalas
prasibas, péc tam tiek piemekléta
aparatiras platforma

* Pleeja #2 — Ir pieejama aparatlras
platforma, péc tas tiek precizétas
maksimali iespéjamas prasibas

* Pieeja #3... Kada ta batu?
(diskusija)

https://www.youtube.com/watch?v=7vhvnaWUZ|E



https://www.youtube.com/watch?v=7vhvnaWUZjE
https://www.youtube.com/watch?v=7vhvnaWUZjE

Programmaturas izstrade
legultam sistemam

4 DemaV8 - Microsoft Visual Studio - [Default, asp]
B o e ven e R
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« Kopigais ar tradicionalo
programmaturas izstradi

— vairak vai mazak klasiska
programmeésanas valoda

— tiek izmantota noteikta izstrades vide
— iterativs izstrades process

* Atskirigais no tradicionalas
programmaturas izstrades

— specifiska aparattra — saskarnes,
moduli...

— programmatdras versiju parbaudei tiek
Izmantoti HW emulatori

— var bt netriviala programmatdras
augsupielade paredzéetaja iekarta

— var bat nepiecieSamiba darboties tuvak
aparattras [imenim — pieméram, bitu
skaits mainiga reprezentacija




