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Processing

Scratch, Python

Cloud9, Node.is
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WWww.arduino.cc

WWW.raspberrypi.org

beagleboard.org
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IFTTT Application Blink (1)

http://thingm.com/products/blink-1/
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idea ——> prototype ——> kickstarter ——> production

1 month 3 months
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green
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blue

if( Serial.available() == 3 ) {
redval = Serial.read():
grnVal = Serial.read():;
bluval = Serial.read():
analogWrite( redPin, redvVal );
analogWrite( grnPin, grnVal );
analogWrite( bluPin, bluVal );
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blink(1), the USB RGB LED

by ThingM

Home Updates f[] Backers I Commems ) 9 Los Angeles, CA @ Haroware

2,655

backers

$132,317

pledged of $29,000 goal

0

seconds 1o go

Funding period
Jul 8,2012 - Aug 12,2012 (35 days)
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OtF0|= && 0.

“Location-aware motion-detect-ing music player”

detector + Arduino + GPS shield + MP3 shield
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Working prototype in
an afternoon
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ARDUINO UNO - SPEC

Summazxy

Microcontrolier
Operating Voltage
Inpue Voltage (recommended)
Input Voltage (hmits)
Digital YO Pins

Analog Input Pins

OC Current per YO Pin
DC Current for 33V Pin
Flash Momory

SRAM

EEPROM

Clock Speed

Intel 286

6 MHz -8,12,16 MHz

ATmegaiZi

sv

7-0V

6.20V

K (of which 6 pravide PWN autput)
6

40 mAa

SO mA

327 KR (ATmegalll) of which O S KB uted by boatinader

7 KB (ATmegaila)
1KB (ATmega3ds)

N N2

ol €l 286 % E2

¢

et
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ATMega 16u2

»
b od

MR e ARSuINe  Ct SADE IN ITAAY

ATMega328p
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s _NSOR & ACTUATOR

Humidity

Force Sensitive
erature Sensor

flex sensor muscle sensor .,

e

3-AXIs . .
MIE Ve IR Receiver Diode  Hydrogen Gas
Sensor
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motor  LED Bar Graph /-Segment



SENSOR & ACTUATOR

http://www.youtube.com/watchv=VGGBInfPsS Y



http://www.youtube.com/watch?v=VGGBjnfPs5Y

SENSOR & ACTUATOR

Control Board

Step Motonas
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Learning Reference Support

Arduino IDE

Arduino 1.0.5

Download
Arduino 1.0.5 (release notes), hosted by Google Code:
NOTICE: Arduino Drivers have been updated to add support for
Windows 8.1, you can download the updated IDE (version 1.0.5-
r2 for Windows) from the download links below.
= Windows Installer, Windows ZIP file (for non-administrator
install)
MacOS X
Linux: 32 bit, 64 bit

source

Next steps

Getting Started
Reference
Environment
Examples

Foundations
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o Arduino
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(0] 2014, Indig... I Macintosh HD » i Users » 4 Jinnl » & Downloads » & Arduino
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IDE - SKETCH

eno sketch julO3a | Arduino 1.5.6-r2
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DH

Epoxy lens/case - (0| Ciete| | S 2L}
Wire bond - 1962'A0]| == JHE
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FEATUR

500msec

« 500ms OFC} LED ON/OFF
» LED ON/OFF ( C|X[E Tl gt 2 7])

LED ON / OFF
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PROGRAM

® 00 Button | Arduino 1.0.5

+ API
(ledPin, CUTPUTY:; Settings

) | + pinMode

ol

taliriteCledPin, MIGO; TR .
O edin, Loy Main Logic ¢ dlgltaIWr 1te
(se0); |

+ delay

Binary sketch size: 1,076 bytes (of o 32,250 byte maximum)

Arduino Uno on /dev/tty usbmodeml41]




DIGITAL PIN fi

NOW W ARDUINGY CC -

pinMode( <pin id>, < INPUT or OUTPUT >)



T D.IGITAL PIN (0 ~ |3)

uumnoux-ucc--uuuﬂhu

digitalWrite( <pin id>, < HIGH or LOW > )
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BHMME colorPtXx|eFo|

SE® ¥H Houuyc A A A A
1 2 3 @
M N 4 Q
) - NZZY &- gﬁ!
P MYRS 22BN 3 3 100 £5%-> 33000 = 3,349, @AH45%
R lineon 2e) DWMTM 34 34
-1 YD o 24
4 7 10000 £5%-> 470000 = 4706Q, 2 24 £5%
a oM A apNE
COLOR =0 5 BN 5 ME S(SBE & SREN
3 B(EFW 0o | 0 1 '
(TRTTETY) 1 | I 10
T I 2 2 100
ZRU(EM) 3 3 1000
T SHE) 4 4 10000
2B (M) 5 5 100000
s (&) 3 3 1000000
5 CHA (RFAL) 7 7 10000000
8 A(HHY) 8 8 100000000
3 Aa(ma) 9 q 1000000000
3 9 01 + 5%
) T 0.01 + 0%
E 7] | A%
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youtube link



http://www.youtube.com/watch?v=pPaxisGD9RY
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PWM (A Z HX )

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

-

- LIX[E H= = 0|ZsHA ; ‘

— 25% Duty Cycle - analogWrite(64)
O =2 M &5 '—l l-l |—| I-l |-|
ex) 0, 5VE 25VE &= gF .
H4 50% Duty Cycle - analogWrite(127)

! 75% Duty Cycle - analogWrite(191)
- analogWrite APl AFE / |_| _l |7 —I I_l
O~255|:|-IO|O| 7I- / |
100% Duty Cycle - analogWrite(ZSS)

| I W
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PROGRAM
- . .-

st |2 gd
1 const int ledPin = 9; B B
3 wvoid setup() {
: . H — S
:‘ / E-||'7 |§ A
6 wvoid loop() {

floot val = ( exp(sin(mllis() /7 2000.0 * PI)) - ©.36787944) * 103.0;
analogiirite( ledPin, val);

23 8: LED 77|

11

API:

- millis()
- exp()
2= Sl

(exp(sin(x)) = l) : 2551 Balac
e/ e--

c



LIGHT SENSOR
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function

. . . . Photo diode and Photo diode, current amp,
Device |Photo resistor| Photo diode | Photo transistor current amplifier ADC and filter
Referenced -P500 Everlight Everlight
part # PDV-PSO0X | "b1p-15 DPT-092 EL7900 ISL29001
Vool i, Za 4 |soa
GND|" 2! \}| Thermal E~5Isct.
- : md ‘l -
Rext];a !SI Te ! lro
Not Not
Accuracy guaranteed | guaranteed *£75% + 33% 15-bit resolution
Current 2.6 mA
X 0.3 mA
(1000 1ux) |  Varies SHA (70 Kiux) 09mA
Range 110100 Jux | 7to S50 klux | 1k to 100 klux 1 to 100 klux 0.3 to 10 klux
Res_ponso 55 ms 6ns 1S us 0.5 ms 100 ms
time
Enable No No No Yes Yes
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0.27 lux gt sio| gact(1)(2)

1 lux Aol Y= E gL el

3.4 lux ote st of2lel ol F2 g

50 lux HAl(5)

80 lux 2o /spaa 6

100 lux of$ o2 1)

320 lux AE 2u|A =H (RAEF Yz of) [7)
400 lux g2 22| slE=0| == o)

1000 lux olg =g (1); autxjol TV ARCIR =W

10,000-25,000 lux 'S¢ (ZAHZAo| 12 f) (1)
32,000-130,000 lux ZAtzA
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PROGRAM

int ladPine 12; — /7 select the pin for the LD 7128 TS OUTPUTC =2

int sensorValue = @; varioble to store the volue coming fros

0id setw() {

declare the ledPin as an OUTPUT: | |

pinMoc (lech QUTPUT);
3 S("‘Lnl.:vg‘.r‘(M);
» )

O e s 16~20: 01520 | EDZ ON

ron
sensorValue = anal ogRe (sensoer),
~tal.printl (sensor\lalue)

1f( smorValuof 500 ) { 2 | == 26 E_I'Il-gnzl LED OFF

turn the
digitalfrit (led’\n HIGH)
19 stop the pro 0 ensorValue> milliseconds

Ll (sensorValue)

}e L{

tun the led of £
digitalWrit (1'(”1!1 lO'l\)
24 stop the program for for <sensorValue> milliseconds:

delao (sensorVolue)
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NSSDC Master
Catalog Search

+ Publications

+ Maps

+ New/Updated Data

+ Lunar/Planetary Events

National Aeronautics
and Space Administration

OSSI-1

Wednesday, 27 August 2014

NSSDC/COSPAR ID: 2013-0158

Description

The 950 g satellite has a beacon in the 145 MHz band and a
data communications transceiver in the 435 MHz band. This
innovative satellite carries a 44 watt LED array to flash Morse
Code messages to observers on Earth. Radio hams can
reserve messages by sending signals to the satellite then
observers can see the messages at the scheduled time in a
flashing Morse Code LED pattern.

Alternate Names

e 39131

Facts in Brief

Launch Date: 2013-04-19
Launch Vehicle: Soyuz-
21a

Launch Site: Tyuratam
(Baikonur Cosmodrome),
Kazakhstan

Funding Agency
¢ Unknown (South Korea)

Discipline

_—
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Hello World,
This is a satellite 0SSI-1.

I’'m going to be launched soon.
See you out there.
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Hello World,
This is a satellite 0SSI-1. Battery:
I’'m going to be launched soon.

See you out there.
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RASPBERRY Pl - SPEC

28 712:5)
SoC: (5]

CPU:

GPU:

22| (SDRAM):

USB 2.0 ports: - 10!

H|C|2 #F3: 5

2c|2 §3: 5
W Xl 10

W HEY
3.(5)(10)

Y 2B
.

Y5

a7

2A:

HuBel 2YMH:

US$ 25

256 MB (GPUS} %0l ALR)
1 2 (W% USB 8 & s} e])53)
‘2 ZX|E RCA (PAL & NTSC), HDMI (rev 1.3 & 1.4),(59) o clAFao|§ 98 ClAaFalo| Al2l¥ 2lE{slo|

29 A | 2

'Uss 35(57)
s 2c=32 BCM2835 (CPU, GPU, DSP, 212|322 SDR SDRAM) 3

700 MHz ARM1 176JZF-S core (ARM11 Agd) 3

s2c u|c|230] IV, 58 OpenGL ES 2.0, 1080p30 h.264/MPEG-4 AVC &2 =2l c|ac(3)
512 MB (GPUS 20| AH8) as of October 15, 2012

Al60)(61)
640 %350 & 1920 x 1200 0]42] 14742 HDMI 8§ A =2} 042 PAL, NTSC & & (62)
3.5 mm 3, HDMI

'SD / MMC / SDIO 7= &2

None 10/100 o|c{« (RJ45) (53]

'8 x GPIO, UART, I'C ¥{A, 2742| &8 Me& % U= SP, +3.3 V, +5 V, &x|(581(63)
500 mA (2.5 W) (5]

700mA (3.5W)
MicroUSBollA = 5 % E &8 GPIO &l

85.60 x53.98mm 64

'Debian GNU/Linux, Fedora, Arch Linux ARM, 2) RISC 05(25)




RASPBERRY PI - OS

‘ RASPBIAN | PIDORA
\. Debian Wheezy \ J Fedora Remix
] Version Juse 2014 ] Version 20
‘ : ’ Release date 2014-06-20 @ Release date 2014=04-30
More info + More info +

# Download Torrent | & Download ZIP | 0 Download Torrent | & Download ZIP

: OPENELEC | RASPBMC
{ An XBMC Media Centre \ J An XBMC Media Centre
- 1 Version 4.0.5 | Version June 2014
' ' Release date 2014~06~14 n Release date 2014-06~12
- More info + More info +
!
’ ) Download Torrent | P Download ZIP . o 0 Download Torrent | & Download ZIP
: RISC OS | ARCH LINUX
. A non-Linux distridbution ! J A lightweight Linux distribution
] Version RCi2a ] Version Jume 2014
* Release date 2014~06~04 A | Release date 2014~-06-01
More info + More info +

D Download Torrent | & Download ZIP 0 Download Torrent | & Download ZIP



http://www.raspberrypi.org/downloads/

RASPBERRY Pl - INTERFACE

Connect display

If not using HDMI,
plug in your analogue

TV or display

Connect input

Plug in a USB keyboard
and mouse

Insert SD card

See page 3 for how to
prepare the SD card SO CARD

Power up

Plug in the micro USB
power supply

-3

Connect network

Connect to your wired
s network [optional]

Raspberry Pi
Quick start

Connect display

Plug in your digital TV
or monitor




RASPBERRY PI - WINDOW
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Raspberry Pi - A/V (Audio/Video)

RCA Video

(works with ™ —— rw o 3%22:::3 &
mO_?{/Zl)der -rgv AR headphone

a Tewn  ddd - T“.,,,,' '__. - ‘,:
T e T T socket
- C | » |ox ‘ -t "»
¥ .\:-'.,_;: cie 5, : v

HDMI Audio & Video
(works with modern TVs and DVI monitors)



RASPBERRY Pl - CONNECTIVITY

GPIO
(General 2xUSB 2.0
Purpose — ports
Input &  WaT
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-
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33
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15N

10/100Mb
Ethernet



RASPBERRY PI - ETC

CSl
(camera
interface

Mty M | (debug ports)

/ !"; Slewe M4 c -
- g M0
o L LY 8

[zoeave v
r —

LAN

diS Ia giis b ; [ o &
s el oD SBECE E .~ Controller

interface)

jiesz 40

SOC (System On a Chip)
Broadcom BCM2835 700Mhz & 256Mb / 512Mb
RAM



RASPBERRY PI - SD CARD
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SD Ca Slot
(supports SD cards up to
32GB)
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GPIO 11 (SCLX) ° ° GPIO 8 (CED)

$> sudo bash

$> echo "8" > /sys/class/gpio/export

$> echo "7" > /sys/class/gpio/export

$> echo “out” > /sys/class/gpio/gpio8/direction
$> echo “out” > /sys/class/gpio/gpio7/direction
$> echo | > /sys/class/gpio/gpio7/value

$> echo 0 > /sys/class/gpio/gpio8/value

Ground ° o mrmx)’ /
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RED LED Button
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Raspberry Pi B rev2

.

10x0)
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R1

A~

LED1
Red (633nm)

wosiamore RaspberryPi

MISOYGPI09
SOUK/GPIO1
CEO N/GP108
CE1_N/GPIO7

3V3 sV

B Rev2

GND

OVGPIO14 »|
ROVPGIONS «

—

GP1027
GPI02s5 |
GRP1024 |
GR023 |
GRO22
GPIO18

GP1O17

GPI02/SDA




PY THON COD

$> nano turn_on_off_using_button.py

#
import time

import RPi.GPIO as GPIO
GPIO. setmode(GPIO.BOM)
GPIO. setwarnings(False)

GPIO.setup(8, GPIO.OUT)
GPIO.setup(7, GPIO.IN)

while True:
if( GPIO.input(7) == 1 ):
GPIO.output(8, 1)
else:
GPIO.output(8, 0)

time.sleep(0.1)

GPIO.clearnup()

$> sudo python turn_on_off_using_button.py



LED X|O{ - CM

$> sudo bash
$> echo "8" > /sys/class/gpio/export
$> echo “out” > /sys/class/gpio/gpio8/direction

$> echo | > /sys/class/gpio/gpio8/value




PULL-UP / PULL-DOWN




PULL-UP / PULL-DOWN

Floating



Arduino and Raspberry Pi 4.1 arduino

void setup() {
Serial.begin(9600);
}

void loop() {
for (byte n = 0; n < 255; n++) {
Serial.write(n);
delay(50);

sudo apt-get update @
sudo apt-get install arduino @

sudo usermod@ -a -G@ tty pi
sudo usermod -a -G dialout pi

© usermodis a Linux program to manage users
©® -a -Gputs the user (pi) in the specified group (tty, then dialout)
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OF=0|=0f| FIRMATA 22|7|

I8 Edit Sketch Tools  Help 01.Basics X
g::'n :g 02.Digital -
Sketchbook | 03.Analog >
04.Communication >
Close ®W 05.Control >
::x n 0:: 06.Sensors > Firmata= OF5=0|
Upload U 07.D|§play > I‘”O'I-g- = 2K
Upload Using Programmer 38U 08.5trings > O — ==l
09.USB 3
Page Set o3P
e %p  10.StarterKit >
ArduinolSP
Audio > | AlllInputsFirmata
Bridge > AnalogFirmata
EEPROM |3 EchoString
Esplora > OldStandardFirmata
Ethernet > ServoFirmata

SimpleAnalogFirmata

GSM SimpleDigitalFirmata
LiquidCrystal StandardFirmata

Robot Control
Robot Motor
Scheduler
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INSTALL MO

DUL

$> sudo apt-get install python-setuptools

$> sudo easy_linstall pyfirmata




PY THON COD

$> nano firmata_turn_on_off_using_button.py

from pyfirmata import Arduino, util
import time

board = Arduino(

it = util.Iterator(board)
it.start()
board.analog[2] .enable_reporting()

print

while True:
try:
if( board.analog[2].read() == 1 ):
board.digital[12].write(1)
else:
board.digital[12] .write(®)
time, sleep(0.1);

board.analog[2] .disable_reporting()
board.exit()
exi t(0)

$> sudo python firmata_turn_on_off_using_button.py






PiPhone

http://www.raspberrypi.org/piphone-home-made-raspberry-pi-smartphone/






