Raspberry Pi B+

Jifik Bofik a Cuba++




Predstaveni RasPi

Dnes se budete ucit.

prdlajs

Dneska si budete hrat!



19 February 2012 — The first proof of concept SD card image based on
Debian 6.0 (Squeeze)

15 October 2012 — It is announced that new Raspberry Pi Model Bs are to
be fitted with 512 MB

October 2013 — The Foundation announces that the one millionth Pi had
been manufactured in the United Kingdom

14 July 2014 — Raspberry Pi blog announced the Raspberry Pi Model B+


http://en.wikipedia.org/wiki/Debian
http://en.wikipedia.org/wiki/Debian
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Raspberry Pi B+ J8 Header

Pin#  NAME NAME  Pin#

01 3.3v DC Power ole DC Power 5v 02

03 GPIO02 (SDAT , 12C) 0) O DC Power 5v 04

05 GPIO03 (SCL1 | 12C) O) Ground 06

07 GPIO04 (GPIO GCLK) D ©) (TXD0) GPIO14 08

09 Ground D) (O (RXD0) GPIO15 10

-_— 11 GPIO17 (GPIO_GENO) oo (GPIO_GEN1) GPIO18 12
28 13 GPIO27 (GPIO_GEN2) ol e Ground 14
gg_ 15 GPI022 (GPIO_GEN3) 9 O (GPIO_GEN4) GPI1023 16
00 17 3.3v DC Power oo (GPIO_GEN5) GPIO24 18
< g . :: 19 GPIO10 (SPI_MOSI) o) o Ground 20
99 = 21 GPIO09 (SPI_MISO) 006 (GPIO_GEN6) GPIO25 22
g g;' 23 GPIOM (SPI CLK) 3 G (SPI CEO N)GPIO0O8 24
s e 25 Ground 'Y (O (SPI_CE1 N)GPIO07 26
L) | 27 ID_SD (12C ID EEPROM) MOMO)] (12C ID EEPROM) ID_SC 28
gg ‘ 29 GPIO05 0) Ground 30
99 . 31 GPIO06 o o GPIO12 32
g g 2 33 GPIO13 0O) O Ground 34
%0 g 35 GPIO19 B3 O GPIO16 36
g g s 37 GP1026 D O GPI1020 38
B9 39 Ground () O GPIO21 40

Rev. 1.1
16/07/2014

http://www.element14.com




Limity RasPi

Primarni limit: to, co vam sedi na krku

Mimo to:

Hy Ny

microSD karta pro boot
omezena RAM
omezeny vykon

malo GPIO

Jini hradi:

3

U H H N N

BeagleBone Black ~ 50€
(1GHz,flash, 66GPIOs)
Banana Pl ~ 50€
(2x1GHz, 1GB, 80GPIOs)
Cubieboard ~ 100€
(4x1GHz, 2GB)
HummingBoard ~ 100€
(2x1GHz, 1GB, 8GPIOs)
OLinuXino Lime ~ 33€
(2x1GHz, sata, 160GPIOs)



A co jako?

J
J
J
J
J
J
J
J
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Domaci server - teplo, pohyb, obraz i video, file server, TOR
Domaci radio a televize
Domaci FM radio
Casosbér

Fotopast

Logika robota

Bittorrent Server ;-)
Weather station
Minecraft server

RasPi cluster

BitCoin miner

VSechno dohromady



The PiPhone




I Iy Iy Iy Iy Iy Ay

voice control (in English and Chinese, using
PocketSphinx)

face recognition (using OpenCV)

motion detection

ultrasonic distance detection
audio message record, replay
sound play and TTS
rechargeable battery

wifi




The PIFM

11img
1 paritition
MP3
... ajedem




Ale uz dost kecani... jJdeme na to!




Detske hratky s RasPi

Nez si nastavite sit + VINC viewer...

U mne za to muze Europen:

e Zeliv - Scratch - algoritmy vizualné
e Vilanec - Arduino - snadné 1/O, A. nano
e Herbertov - Raspberry - vSe v jednom, konektivita




Co to je, moznosti, naroky, verze
http://scratch.mit.edu/




Hraci plocha

Zasobnik stavebnich prvku

Editor programu (pro pozadi i postavy)
Editor potavicek a pozadi

Hraci plocha




Programove prvky

e Zakladni programove bloky (cykly, podminky)

e Prace s daty (promenné, funkce, operatory)

e Interakce s hraci plochou (pohyb, souradnice, test
kolize...)

e /Zvuky, zmena vzhledu postaviCky nebo pozadi, kresleni
na plochu...

e Komunikace mezi moduly - zasilani zprav, sdilené
promenne...



Cviceni (pohyb):

Na vybrané klavesy pohnéte postavickou,
zmente pozadi nebo zahrajte vybrany zvuk.



Ale my chceme I/O operace

Knihovna ScratchGPIOS http://cymplecy.wordpress.
com/scratchgpio/

Rozsifeni Scratch pro praci s GPIO obsahuje:
e praci s piny GPIO
pfrimou podporu nékterych senzoru (vzdalenost, teplota)

o
e pohony, PWM, krokove motory, serva
e podpora nekterych rozsirujicich karet



http://cymplecy.wordpress.com/scratchgpio/
http://cymplecy.wordpress.com/scratchgpio/
http://cymplecy.wordpress.com/scratchgpio/

Cislovani PINuU GPIO

GPIO Numbers

Dva systémy Cislovani:

Raspberry Pi B Raspberry Pi AIB Raspberry Pi B+ .
Rev 1 P1 GPIO Header Rev 2 P1 GPIO Header B+ J8 GPIO Header e PIN (pOZlCG na deSCG)
Pin No. Pin No. Pin No.

BEEY L 2 [ 3.3V Ry 1 2 i
GPIOO 3 4 K GPIO2 3 43 GPIO2 3 4 K o GP'O (pOdle |/O CIpU)
GPIO1 5 6 GPIO3 5 6 GPIO3 5 6 .

GPIO4 7 8 GPIO14 GPIO4 7 8 GPIO14 GPIO4 7 8 GPIO14 =

D) © 10 GPIO1S K<) 9 10 GPIO15 BT © 10 GPIO15 Napr' PIN1 1 GPIO1 7

GPIO17 11 12 GPIO18 GPIO17 11 12 GPIO18 GPIO17 11 12 GPIO18 , vr - -

GPI021 13 14 [SCH GPI027 13 14 [EXCH GPI027 13 14 [N Dale pouzivame vzdy PIN

GPIO22 15 16 GPIO23 GPI022 15 16 GPIO23 GPIO22 15 16 GPIO23

EE)] 17 18 GPIO24 K] 17 18 GPIO24 K] 17 18 GPIO24 ol ~1a]1

GPI010 19 20 [XOH GP1010 19 20 [XII Gprio10 19 20 [N CISIO\/an .

GPIO9 21 22 GPIO25 GPIO9 21 22 GPIO25 GPIO9 21 22 GPIO25
GPIO11 23 24 GPIO8 GPIO11 23 24 GPIO8 GPIO11 23 24 GPIO8
D) 25 26 GPIO7 K<) 25 26 GPIO7 IK<[) 25 26 GPIO7

DNC 27 28 DNC
GPIO5 29 30
Key GPIO6 31 32 GPIO12
&8 UART Grio13 33 34 [N
GND S GPIO19 35 36 GPIO16
FC  GPIO GPIO26 37 38 GPIO20

BT 39 40 GPIO21



Uvodni nastaveni GPIO (vytah z dokumentace):

e setpins 11,12,13,15,16 and 18 as outputs
e all other pins as inputs with internal pull-up resistors enabled

Ovladani vystupu:
e broadcast (zpravy pin11on, pin11off, allon, alloff...)
e globalni proménna PINu (pin11...)

http://cymplecy.wordpress.com/2013/04/22/scratch-gpio-version-2-introduction-
for-beginners/



http://cymplecy.wordpress.com/2013/04/22/scratch-gpio-version-2-introduction-for-beginners/
http://cymplecy.wordpress.com/2013/04/22/scratch-gpio-version-2-introduction-for-beginners/
http://cymplecy.wordpress.com/2013/04/22/scratch-gpio-version-2-introduction-for-beginners/

Tak si zablikame

Cviceni: rozblikejte LED
pripojenou na PINT1.




Odbocka ke sbernicim

Co vydrzi GPIO: = oo ] |
e vystup max 8 (16) mA jeden vystup, LO‘?C‘ZST;RZT DIODEI} ié‘éﬁ-‘r‘ém >1 / >3 /
max 50 mA dohromady. — <> y @
e vstup 0-3,3V 10k | N2
http://www.mosaic-industries. >2 / > /

com/embedded-systems/microcontroller-
projects/raspberry-pi/gpio-pin-electrical-

specifications
e posileni vystupu: tranzistor, relé, ol B |
integrované spinace pro krokové Coe sy - 'c-,\% % T
motory, H mustek... 12 « " o
e ochrana vstupu proti ruseni a —ﬁ L 001 % T
prepéti, pull up a pull down resistor - T L
e optoclen, izolacni oddélovac... PCB Microcontroller



http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/raspberry-pi/gpio-pin-electrical-specifications
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/raspberry-pi/gpio-pin-electrical-specifications
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/raspberry-pi/gpio-pin-electrical-specifications
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/raspberry-pi/gpio-pin-electrical-specifications
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/raspberry-pi/gpio-pin-electrical-specifications

Equivalent Circuit for Raspberry Pi GPIO pins

33V ? Output strength
Output
PN 1 Output enable
Hysteresis enable
GPIO
nin ? S ¢ ¥ i Input
a § sokQ =
3.3V
k’ — Pull-up
I— —0 Pull-down

GPIO nahradni schéma PINu




Tlacitko

e vybrany vstupni PIN propojime tlaCitkem s “0”,
e pull-up rezistor nemusime pouzit, je aktivovan.

CviCeni: na stisk tlacCitka zahrajeme melodii nebo
aktivujeme postavicku.



A co analogove vstupy?

Pro potenciometr, fotorezistor, méreni s
napéti akumulatoru...

RasPi nema std analogové vstupy - co s tim?
e RC ¢len, méfime Cas nabijeni: http://abyz.co.
uk/rpi/pigpio/ex_LDR.html

] cHogt ~ 16AV
e External ADC (MCP3008) https://learn.adafruit. gz 15 Vecr
CH2 3 141 AGND
com/reading-a-analog-in-and-controlling-audio- cHa g4 G 13pCLK
Z\A/I - - N aY I - - CH5 = D
volume-with-the-raspberry-pi/connecting-the o & o
8 911 DGND

cobbler-to-a-mcp3008 cH?



http://abyz.co.uk/rpi/pigpio/ex_LDR.html
http://abyz.co.uk/rpi/pigpio/ex_LDR.html
http://abyz.co.uk/rpi/pigpio/ex_LDR.html
https://www.adafruit.com/products/856
https://learn.adafruit.com/reading-a-analog-in-and-controlling-audio-volume-with-the-raspberry-pi/connecting-the-cobbler-to-a-mcp3008
https://learn.adafruit.com/reading-a-analog-in-and-controlling-audio-volume-with-the-raspberry-pi/connecting-the-cobbler-to-a-mcp3008
https://learn.adafruit.com/reading-a-analog-in-and-controlling-audio-volume-with-the-raspberry-pi/connecting-the-cobbler-to-a-mcp3008
https://learn.adafruit.com/reading-a-analog-in-and-controlling-audio-volume-with-the-raspberry-pi/connecting-the-cobbler-to-a-mcp3008
https://learn.adafruit.com/reading-a-analog-in-and-controlling-audio-volume-with-the-raspberry-pi/connecting-the-cobbler-to-a-mcp3008

Tlacitko a LEDka

Cviceni:

sestavte postupné programy simulujici ruznou funkci
Spinace sveétla:

1. pri stisku tlacitka se LED sviti, pri uvolneni zhasne
2. pri stisku tlacitka se LED rozsviti a zhasne po

stanovenem case
3. pri prvnim stisku tlacitka se LED rozsviti, pri druhém

zhasne.



RasPi Expansion Boards

Ruzé rozsSifovaci karty: napajeni RasPi ve vétSim rozsahu,
ochrana sbérnic, LED a tlacitka, ovladani motoru a serv,
konvertory seriovych linek, HiFi audio, Arduino bridge, LCD
displeje, ADC a DAC konvertory, vyvojové desky...

Podrobny seznam viz treba:
http://elinux.org/RPi_Expansion_Boards



http://elinux.org/RPi_Expansion_Boards
http://elinux.org/RPi_Expansion_Boards

Tech Specs

*

e 2 Changeover Relays
e 4 Tactile Switches

' [eS)e @
“ : m =E ~m e 8Digital Inputs
= - x : 50 ° 8 Open-Collector
ﬂ' : ‘ e  Graphical Emulator

— — o 3 7 n
L g W‘Wwi‘f L , - e  Easy to program in
&_ h_ ‘h J f o - Python 3 and 2,
TR e 1 % %\—J Scratch and C
; S N e  Support for interrupts
" ' % 5 5 & & & & —eN= -
SUiW

Outputs
° 8 LED Indicators

Raspberry Pi Interface - http://www.piface.org.uk/




Rizeni vykonu

PWM - Pulse Width Modulation

e proménna power11 (0-100)

e rizeni vykonu LED nebo
motoru,

e michani barev (RGB LED)

CvicCeni: napisSte ovladaci program pro
rizeni svitu LED pomoci dvou klaves
klavesnice (0-100%, krok 10)

Duty Cycle 10% _‘

Duty Cycle 30%

Duty Cycle 50%

Pulse Width

Duty Cycle 90%

Duty Cycle = Pulse Width x 100 / Period

L




Krokove motory a serva

http://cymplecy.wordpress.com/scratchgpio/using-stepper-motors/

e aktivace motoru
e rychlost otaceni bro "
® pozice

Full Servo support only available in ScratchGPIO6

set | to | -100 |]
T

change Positions |by D |

’ y
set Servols | eo [

Turn to center

P position I
I v
“ servols | by 6 P

Turn one way I

I a4
—————— ge Servols | by G Jg

Turn the other way ||



http://cymplecy.wordpress.com/scratchgpio/using-stepper-motors/
http://cymplecy.wordpress.com/scratchgpio/using-stepper-motors/

Senzory pro ScratchGPIO5

Prehled

http://cymplecy.wordpress.com/scratchgpio/visual-command-quide/

Vzdalenost - sonar
http://cymplecy.wordpress.com/2013/04/23/scratch-gpio-v2-add-on-
modulesboards/

Teplota
http://cymplecy.wordpress.com/scratchgpio/temperature/



http://cymplecy.wordpress.com/scratchgpio/visual-command-guide/
http://cymplecy.wordpress.com/scratchgpio/visual-command-guide/
http://cymplecy.wordpress.com/2013/04/23/scratch-gpio-v2-add-on-modulesboards/
http://cymplecy.wordpress.com/2013/04/23/scratch-gpio-v2-add-on-modulesboards/
http://cymplecy.wordpress.com/2013/04/23/scratch-gpio-v2-add-on-modulesboards/
http://cymplecy.wordpress.com/scratchgpio/temperature/
http://cymplecy.wordpress.com/scratchgpio/temperature/

Obecneé senzory a moduly

Celé spektrum senzoru a ovladacich obvodu, vhodné pro
ruzné platformy jednodeskovych pocitacu (Arduino,
RasPi...)

e \/stupy: teplota, vihkost, osvetleni, PIR, otresy, hluk,
mag. pole, kompas, 3D zrychleni, klavesnice...

e \ystupy: H-mustek, krokovy motor, relé, vykonové
spinace, displeje...



Package Contents:

- 1 x Small passive buzzer module KY-006

- 1 x 2-color LED module KY-011

- 1 x Hit sensor module KY-031

- 1 x Vibration switch module KY-002

- 1 x Photo resistor module KY-018

- 1 x Key switch module KY-004

- 1 x Tilt switch module KY-020

- 1 x 3-color full-color LED SMD modules
KY-009

- 1 X Infrared emission sensor module KY-005
- 1 x 3-color LED module KY-016

- 1 x Mercury open optical module KY-017

- 1x Yin Yi 2-color LED module 3MM KY-
029

- 1 x Active buzzer module KY-012

- 1 x Temperature sensor module KY-013

- 1 x Automatic flashing colorful LED module
KY-034

- 1 x Mini magnetic reed modules KY-021

- 1 x Hall magnetic sensor module KY-003

- 1 x Class Bihor magnetic sensor KY-035
- 1 x Magic light cup module KY-027

- 1 x Rotary encoder module KY-040

- 1 x Optical broken module KY-010

- 1 x Detect the heartbeat module KY-039
- 1 x Reed module KY-025

- 1 x Obstacle avoidance sensor module
KY-032

- 1 x Hunt sensor module KY-033

- 1 x Microphone sound sensor module KY-
038

- 1 x Laser sensor module KY-008

- 1 x 5V relay module KY-019

- 1 x Temperature sensor module KY-001

- 1 x Temperature sensor module KY-028
- 1 x Linear magnetic Hall sensors KY-024
- 1 x Flame sensor module KY-026

- 1 x Sensitive microphone sensor module
KY-037

- 1 x Temperature and humidity sensor

o e module KY-015
{ﬁf{ﬂ%; 'f:l ‘ : G \ - 1 x XY-axis joystick module KY-023
el 2 e T Ced e O-gid O —0 - 1 x Metal touch sensor module KY-036

3t I
- 1 x Transparent plastic tool box

- 1 x Infrared sensor receiver module KY-022

The Ultimate Sensor Collection




Pozor na napajeni 5V a vystupy do 3,3V prostredi RasPi
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PIR Cidlo - vnitrni zapojeni vystupni casti




Dobrou noc deti

e dotazy
e diskuze

Nasleduje kratka prestavka a po ni program pro
dospele...



Strazce domaciho krbu podle Cuby++




tedy vilastne takhle
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RasPi1 access

ssh /vnc

editor podle uvazeni (vi, vim, mc, joe ...)
sudo bash

drzim palec




ProC proboha python?
knihovny a komunita

e  Python code is easy to use
e  Python uses indentation to identify blocks of code.
e  Perlis a much older language

e  Shellis way older...




Python

programy v

/home/pi/europen/

Dokumentace na
www.t1.cz/eo/tutorial
a na flashkach



LED’s go

je treba néco dodat?

e o0 00 0 0 0 e o0 0 0 0
e o0 000 00 e o 0 0 00
o0 00000 e o0 0 00 GPIO
R EE R XXX YLY. Raspberry Pi Model B+ V1.2
e o000 00 0 CWW N © Raspberry Pi 2014
® o 0o 0 0 0o o o ® o 0o 0 0o o - -
oo oo amJlli=o o o000 00 EE
© 00 00 00 00 00000 00 =5
®© 00 00 0000 00000 00 Eg
e o o o e o o @ e o 0o 0 00 =
=]
- - http://www.raspberrypi.org
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. . o o ° o

HDMI
LTI

(VY¥3WVD) ISO
ETHERNET




L3IN¥3HLI
. n.iu
< —
® © o o o L CSI (CAMERA)
ootl—-—:llo il 1
o o0 0 0 )
ANRRRRNNRRRNENR
oo 0 )
oo 0 0 ) N
oo 0 0 0 ° H n
oo 0 0 0 >
: —
oo 0 0 0 ° o<«
o o 0 0 0 . — ) ”M m“ -H““”“
o . e o »
oo 0 = Qo
= > 2
oo 0 0 0 oo 0 0 a g <
oo 0 0 0 o o 0 0 >0 2
i m
oo 0 0 0 oo 0 0 8@ §
o ]
o000 0 o o 0 0 %R g
£
o0 0 0 0 oo 0 0 T &
oo 0 0 0 o o 0 0

(AV1dSIQ) ISd

=
Qo
O
"
=
o
N
0
<
Z

fritzina



Pull UP/ Pull DOWN

Zlutej na zlute;
Cervenej na Cervenej

—
=5
.

- <
-
-
-
-
-
=2
-

-
-0
-
=

GPIO

i )

Raspberry Pi Model B+ V1.2
© Raspberry Pi 2014

http://www.raspberrypi.org
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fritzing



ale pomalu

Jdeme do Linuxu:

1. moduly do jadra

2. zjistit adresar

3. modifikovat skript sivesesesssese e

4. Cist MDY | PP

5. a|ekamzapisovat oo o ee ©oeeeee e e e e

6. CRON S R

7. httpd
ceceemJlljw cooeccesee e

modprobe wl-gpio : :: . :: :: > :: :: : :: : :: :

modprobe wl-therm

cd /sys/bus/wl/devices/
cd 28*
/sys/bus/wl/devices/28-000005a8f749# watch " cat wl_slave "

Video-Out



Teplo, ale pomalu na web

crontab -e (edit)
*¥/5 * * * * /muj-skript-cteni-tepla > /var/www/teplicko.txt

http://10.1.1.10/teplicko.txt !

no ale chybi datum a ¢as.

Predélejte skript tak, aby vystup byl soubor teplo.csv: LR i
datum,cCas,teplota P4 | PR SPPGSELPGSPE
hint:

man date IPPPPE-F5-DPPPPPPPPPP




Vihko poprve blbe

3PIN verze

w10 o> : » GPIO
Raspberry Pi Model B+ V1.2 Raspberry Pi Model B+ V1.2
© Raspberry Pi 2014 © Raspberry Pi 2014

DSI (DISPLAY)

raspberrypiorg

itp/jvwwe raspberrypi.org

(V¥3WVYD) ISD
ETHERNET
(VY3WVD) ISD

Hnnnnnnnnnnn
ETHERNET

fritzing



3PIN verze
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Vihko poprve blbe

python kod je nestabilni, pocita Spatné ... ale mame do toho vhled

lépe pomoci specializovaného AdafruitDHT.py:
VLHKO/Adafruit_Python_DHT/examples/AdafruitDHT.py 11 4

11 = typ cidla
4 = GPIO (BCM)



Vihko poprve do oblak

Adafruit_Python_DHT/examples/google_spreadsheet-pepik.py

GDOCS_EMAIL = 'user@gmail.com'’
GDOCS_PASSWORD = 'husleheslo’
GDOCS_SPREADSHEET NAME = 'vihko1'

Mrk na t1.cz/eo/vihko.html



KDO MI LOUPA ...

Delay nastavit na minimum

Citlivost na polovic



Notifikace?

1. jak preCist hodnoty
2. jak detekovat pohyby
3. coalestim?

Tfeba: www.pushbullet.com
Pushbullet connects your devices, to share almost anything between them.



Notifikace PushBullet.com

#!/bin/bash
API="YOURKEY"
MSG="$1"

curl -u $API: https://api.pushbullet.com/v2/pushes -d type=note -d title="Alert" -d
body="$MSG"

$ pushbullet.sh "Jupii."”



Dohromady

Umime detekovat stavy a hodnoty
Umime zjistit pohyb
Umime to poslat dal

ruku na srdce - co jesté chcete? ;-)



Limit jste vy

tak hura do toho.

Kamerka

Senzor vzdalenosti

Jina PIR ¢idla

Vice teplotnich senzori najednou
WiFi dongle

oooooo



pushbullet.sh “DIKY”

Jirka Borik
Jakub Cuba++ Urbanec




