Chapter 01: Installing Raspbian on the
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Inserting the microS0 into the Raspbermry Pi
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- | I & 4

Install (i}  Edit config ()  Wifi networks (w)  Online help (h)  Exit (Esc)

% ? éRaE.pbian [RECOMMENDED] _ - [3
A port of Debian jessie for the Raspberry Pi (full desktop version) Jf

— Disk space

Meeded: 3970 MB
Available: 7416 MB

!

Language (l): | Zi5 English (UK} |v| Keyboard (9): |gb |=*
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=] & il l
Install (i}  Edit config ()  Wifi networks (w)  Online help (h)  Exit (Esc)
~ () iRaspbia -
&I .A pﬂrt cl - Wil network -iﬂn} f
( =
- Authentication method
Pressing the WPS button an my wifi router By
& Fassword authentication
s F.
Password [.-.--..{.....ﬂ [ =
— Disk space
Neaded: 3970 MB [_ox ]| conce
Available: 7416 MB o

Language (l): | Zi5 English (UK}

|| keyboard (9): [gh |~
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Welcome to Raspberry P

Please wait while the software is installed on your SD
card — this will take a few minutes.

Writing partition table
[ 0%
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®$ OOHE%X0
@ Programming >
& Office >
3@# Internet >
H Games >
@ Help >
Preferences >

ﬁﬂun

Shutdown...

+ Desktop
+ Documents

# [ w] Downloads
# (] MagPi

+ (3] Music

# [ ] oldconffiles
* @Pictures

+ 7] Public

3] python_games
11 items (14 hidden)

& [ /homeypi

I | | I
] v| |
Desktop  Documents Downloads  MagPi
) e S— | I—  pn S—

n =~ |®
Music  oldconffiles  Pictures Public
|

python_gam Templates  Videos

es

Free space: 210.1 GiB (Total: 227.3 GiB)
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WOLFRAM MATHEMATICA

FOR RASPBERRY P
Wolfram Language Wolfram + Raspberry Pi Visit Wolfram Community
Documentation Center Website for questions, sample

projects and more

# We l Come to == Initialised SIJrCI:nllider Audio

== Imitialised MIDI subsystems

=> Hello, it's lowvely to

LUes
Buffer0 Buffer1 Buffer2 Buffer3 Bufferd
Help [3]
1 Welcome to Sonic Pi
1.1 Live Coding ' Jre.
v A
1.2 Exploring the Interface =i
f____ I\
1.3 Learning through Play
2 Synths music_i
code_i

2.1 Your First Beeps

Sonic Pi v3.0.1 on Raspberry Pi
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Motion Control

Spritel
Looks Sensing

Sound Dperators Scripts

Pen Variables
move steps
turn degrees

turn & degrees

point in direction Elkd

point towards

gotox: @ v: @

goto

glide [} secstox: @ v: @

change x by
set xto [@)
change y by
set vy to [@

Spritel
if on edge, bounce

= position -

¥ position
direction
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File Eit View Insert Format Styles Table Tools Window Hel
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Defau vz~ B F U -~ | BMR % A--|iz-iz-|l====|=E -8 »

L & i 3 7 ; , H " el L iz T . =
e
L]
0
)

%
Page 1of 1 ! 0 words, 0 characters ! Default Style | English (Canada) ! ! =] ! = ! | ! OG0 T | 100%
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Chapter 02: Writing Python Programs Using
the Raspberry Pi

information.

more

File Edit Tabs Help

ense”" for more information.

41

Eile Edit Shell Debug Options Window Help

Python 3.5.3 (default, Jan 195 20817, 14:11:84)

[GCC 6.3.0 20170124] on linux
Type "copyright", "credits" or "license()}" for more information.

e
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File Edit View Run Tools Help

<untitled>

Shell

>

Thonny help

Running programs

step-wise

If you want to see how Python
executes your program
step-by-step then you should
run it in *debug-mode*.

Start by selecting *Debug
current script* from the *Run*
menu or by pressing Ctrl+F5.
You'll see that first statement of
the program gets highlighted

= and nothing more happens. In
this mode you need to notify
Thonny that you're ready to let
Python make the next step. For
this you have two main options:

b FMein - Odme mvvnedk fae TEY

File Edit Tabs Help

14:11:04)

or "lic
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017, 14:11:04)

pi@raspberrypi: python3
Python 3.5.3 (default, Jan 19 2017, 14:11:084)
[GCC 6.3.0 20170124] on linux
Type "help", "copyright", "credits" or "license" for more information.
import weather
Traceback (most recent call last):
File "<stdin=", line 1, in <module>
ImportError: No module named 'weather’

5> .
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File Edit Tabs

Collecting urllib
Downloading htt

b8223e21beb4d576dc

Collecting idna<2. ?
Downloading https: iles.pythonh
d334df9ecf5106
1065
Collecting charde .0.2 (from requ
Downloading htt ythonhosted.or
7b4bblddec7cab5ec7510b22e4c51114098443b8,
kB)
10 | 143kB 1.5M
Installing collected packages: urllib3, certifi, idna, chardet,
r-api

requests, weathe
sfully installed certifi-2018.4.16 chardet-3.0.4 idna-2.6 reguests-2.18.4

urllib3-1.22 weather-api-1.8.3

pi@raspberrypi: [ |

8 " Q I » Thonny - /home/pi/ * ’ 1% 205
File Edit View Run Tools Help
J 4
*rr OB (m)
CurrentWeather py Variables
km/h SE'], =
w'l,
class _main_ CurrentWeather
m/h NW'], SRS A e ¢
km/h ] <_main__CurrentWeather object at 0x767e1ef0>
def getTemperature(self):
return self.weather data[self.city][0]
def getWeatherConditions(self):
return self.weat h"—r_“]ﬁ.‘a[ self.cityl[1]
- . Obiect inspector
def getWindSp (self): 2o rll ool
return self.weather_data[self.cityl[2]
- d Ox767ELEFO
4 » repr. <_main .CurrentWeather object at Ox767elef0>
type: <class'_main_.CurrentWeather'>
Shel
-
>>> londonWeather.getWeatherConditions() Attributes
mos cloudy
>>> londonWeather.getWindSpeed() o
8 km/h Nw
Jrent\Wea
23> -
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Chapter 03: Using the GPIO to connect to
the Outside World

Manage packages for /usr/bin/python3

| Search

i

picamera
picraft
piglow
pigpio
Pillow

pip
pyasn]1
pycrypto
pygame
pygobject
pyinotify m
PyJWT
pyOpenSSL
pyserial
python-apt
pyxdg
rainbowhat
requests
reguests-oauthlib
RPi.GPIO
RTIMULIb
scrollphat
scrollphathd

RPi.GPIO

Installed version: 0.6.3

Latest stable version: 0.6.3

Summary: A module to control Raspberry Pi GPIO channels
Author: Ben Croston

Homepage: http://sourceforge.net/projects/raspberry-gpio-python/
PyPI page: hitp://pypi.python.org/pypi/BPI.GRIO

Close

4
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File Edit Help

Screen Ten

| & &

sense-hat-test.py ‘

o

from sense_emu imj

sense_emulator =

sense_emulator.show message('Hello World!')

port SenseHat

SenseHat ()

<]

Shell

>>>

Joystick
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apriooa || criors
cround [Q)| cpio1s
crio17 ()| crio1s
027 |(DQ)| Ground
ari022 || crio23
3.3V DC oo GPIO24
cprio10 [(DQ| cround
arioos || criozs
ario11 || crioos
Ground oo GPIOO7
bso Q@] 'b.sc
________________ Gl ﬁiBb'éW’oﬁov Ground
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! @ EIE] E * @ [Gﬁsﬂ Thonny - /home/pi/.. ‘BAddﬂﬁe:meSaﬂw_ )B T )| 1%]1944 A

Thonny - /home/pi/pibrella-testpy @ 13 :1 - & X

File Edit View Run Tools Help

Add / Remove Software

Options
| & Fritzing | " 7= Fasy-to-use electronic design software

4 = 50 fritzing-0.9.3b+dfsg-4

A i 1 :

@ cce_ssones 7 @ Easy-to-use electronic design software (data files)

Admin tools fritzing-data-0.9.3b+dfsg-4

Eommunication Easy-to-use electronic design software (parts files)

€ GNOME deskiop .

KDE desktop

Other desktops

|| Fonts

H Games

? Graphics

@ Internet

& Legacy

B3 Localisation

'zﬂ Multimedia

2] Network

& other

@ Programming Fritzing is an open source _projecj[ designed to help one transition froma ;| Download size 8.6 MB
n Publishing prototype to a finished project. Aimed at users who want to produce or I Licence unknown
& document circuits and experiments, one Istarts by building a physical Source raspbian-stablemain

System prototype, then recreating it with Fritzing's graphical editor. From there |
Science i one can generate a schematic, PCB artwork, and PCB production files. 5| Cancel H Apply H OK |

| 5]
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Chapter 04: Subscribing to Web Services

ﬁ
S3 Cloud

'_* Storage

Data such as
road conditions
collected by vehicle

and sent to AWS loT /
Road conditions

o o data shared with
other vehicles

Data collected
and stored for future
analysis

2. Driver is warned of low
tire pressure and driver is

advised to have it fixed

1. Tire pressure sensor
indicates low tire pressure

IBM Cloud
Services

3. Garage is contacted
and an appointment is made
to fix the car.
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Google Cloud

Vision API

1. Image is passed
to the Google Cloud
Visian API

RESULTS

Dog - 99%
Flower Pot - 75%
Pom-a-poo breed - 80%

2. Based on extensive library
of scanned images service returns
results indicating that the picture
contains an image of a dog and a flower
pot.

Azure loT
Cloud

Robot Arm
located in remote
factory

\

Progress and status
of the Robot Arm is monitored
and managed through a cell
phone app
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* @ I m Thenny - /home/pif... " [pil Iﬂsan_se HAT Emulater
File Edit View RAun Tools Help
CurrentWeather.py 3 | DisplayWeather py 3

1 from sense emu import SenseHat
from CurrentWeather import CurrentWeather

class DisplayWeather:
current_weather = "'

def _ init (self, current_weather):
self.current_weather = current_weather

def display(self):
sense_hat_emulator = SenseHat()

i
ol L

message = ("%s %sC %s wind speed %s km/h"
%(self.current_weather.getCity(),
self.current_weather.getTemperature(],
self.current_weather.getWeatherConditions(),
self.current_weather.getWindSpeed()))

o
't

sense_hat_emulator.show_message(message)
if npame ==" main ":
current_weather = CurrentWeather('Toronto')
display_weather = DisplayWeather(current_weather)
display_weather.display()

- File Edit Help

Screen

Sense HAT Emulator

Temperature

Pressure

Q

Humidity
Yaw
Pitch
Roll
|
L

Crientation

1

Joystick
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Chapter 05: Controlling a Servo with Python

( Coils \
Motor
Casing
Permanent
K Magnet
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fritzing
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File Edit View Run Tools Help

<untitled>*

ol I o
Shell

> | =
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Chapter 06: Working with the Servo Control
Code to Control an Analog Device

fritzing
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Chapter 07: Setting up a Raspberry Pi Web
Server

am

g

rom portend

Downloading https://fi pythoﬂho. i /f4/69
bBdo841abb561f58fb6C Py ione-any.whl
Collecting backports.functools 5.2, ’—FChEFFfpf}

Downloading https://files.py 4z

..i4deee4qhﬁ451f8fcd4f?18fefqﬁacc?dcT4
Y one-any .whl
lcllectlng more-iter >=2_6 (from cheroot:

Downloading http 1 sthonhosted. org

1

250c01c5abacs390d57992751384Ffe6lbefcd4877 /more 1tertoolJ
47kB)
1

. 15f7833b70d3e067ca0l
4ﬁ?cq¢45bqeafuf95uddcf4514q8dc5u0ub1¢0f pgtz 2019 4 - pjﬁ i-none-any.whl (510kB

)
100% | N | 512KB 460kB/
Installing collected pac es: , pytz, tempora, portend, backports.functools-
lru cache, more-itertools, cheroot, cherrypy
: ”afullg installed backports .Tunctnol; lru-cache-1.5 cheroot-6.2.4 cherrypy-
2.0 more-itertools-4.1.0 portend-2.2 pytz-2018.4 six-1.11.08 tempurq 1.11
pl@raspberrypi: il
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@ GD E- ‘ g ‘ﬁ, Thonny - <untitled> _um Mamgepndngufor_] * T )| 25[2050 A
Th .

<untitle

File Edit View Run Tools Help

I¥]

Manage packages for /usr/bin/python3.5

Icheruot CherryPy
click Installed version: 14.2.0
colorama Latest stable version: 15.0.0
cryptography Summary: Object-Oriented HTTP framework
drumhat Author: CherryPy Team
envirophat Homepage: /11! w.cherrypy.or L
ExplorerHAT PyP! page: https/pypi ora/project/CherryPy/
Flask
A fourletterphat
gpiozero
Shell e
itsdangerous
— Close

k1|

File Edit View Run Tools Help

*+un OB EEE O

HelloWorld. py® | Vaniables

1 import cherrypy = | Mame Value

class Helloworld():
5 @cherrypy .expose

B def index{self): v
7 return "Hello Raspberry Pi!"

-! 0 cherrypy.quickstart (HelloWorld()}

A

4] Tl 3]

Shell

=

¥

[11/May/2818:13:49:58] ENGINE Listening Tor SIGTERM.
[11/May/2016:13:49:58] ENGINE Listening for SIGUSR1.
[11/May/2816:13:49:58] ENGINE Listening Tor SIGHUP.
[11/May/2016:13:49:58] ENGINE Bus STARTING

CherryPy Checker:

The Application mounted at '' has an empty config.

[11/May/2018:13:49:58] ENGINE Started monitor thread ‘aAutoreloader’. -
[11/May/20168:13:49:58] ENGINE Serving on hEip://127.8.6.1:8880
[11/May/2018:13:49:58] ENGINE Bus STARTED

i
1]
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$ O H%0

/¢l 1270018080  «x
< C | 127001 B08C ——

Hello Raspberry Pil

Th Thonny - /home/pi/. | 8" 127.0.0.1:8080 - Chro X ) l s%| 1350 A

127.0.0.1:8080 - Chromium

Th Thonny - /homeipi... 8" 127!1:1::&5&0(53;&1_] B T 0| 2p| 1707 A

$ O H%0

/ i 127.0.0.1:8080/s2 x
« C | @ 127.00.1:B080/sayHelo « 0 9

Hello my friend

." \.
/ i 127.0.0.18080 3\

&« C |® 127.001:8080 w B 9 :

This is a static HTML page.

[40]



File Edit View Run Tools Help

i O o

WeatherData.py 3 ‘ StaticPage.py i | WeatherDashboardHTML py 3£ |

from weather import Weather, Unit
import time

class WeatherData:

temperature = 0
weather conditions =
wind speed = 0

city = '

182, def init (self, city):

55 self.city = city

weather = Weather{unit = Unit.CELSIUS)

lookup = weather.lookup by location(self.city)
self.temperature = lookup.condition.temp
self.weather conditions = lookup.condition.text
self.wind_speed = lookup.wind.speed

L»

Kl

4] I

>>>
12/€
Partly Cloudy
wed Oct 24 £1:40:47 2018

>>>

I+

[1]
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Th Thonny - fhome/pi/._ {8 Weather Dashboard - 1] *

$ O H%x0

/ ol Weather Dashboa x
- C | @ 1270018080 v B9

o)
L
."
-
r~
=
»

Weather Dashboard - Chromium

Weather Conditions for London e

Temperature Conditions Wind Speed

53.2F(118C) Rain From the WNW at
1.2 MPH Gusting
0 25 MPH

Last Updated on May 12, 7:36 PM BST
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Chapter 08: Reading Raspberry Pi GPIO
Sensor Data Using Python

rom portend

Downloading https://fi pythonhosted.org/packag ! 9
bodeg4labbs61f58fb6c .Eddaﬂaaﬂacftempara—l.11— Y2 . Py one-any.whl
Collecting backports ; ] ! >=6.2. “—FChEFFfp#}

Downloading https://files.py 4z
39BEddeee49bﬁ451f8fcd4f?18fefqﬁacc?dcT4
y3-none-any.whl
Collecting more-iter >=2_6 (from cheroot:

Downloading http sthonhosted. org -k 46 6917cBadced9dd3fff
250cBlchabacs390d57992751: eflbefcd4877/more_itertools-4. y3-none-any.whl |
47kB)

i

/ '°°*15f?a33b?ad3eaﬁ?cagl
4ﬁ?cq¢45bqeefufeﬁuddcf4514q8dc5u0ub1¢0f pjtz 2019 4-py2. -none-any.whl (518kE

)
100% | G| 15 450k

Installing collected packages: , pytz, tempora, portend, backports.functools-

lru-cache, more-itertools, cherout, cherrypy

Successfully installed backports.functools-lru-cache-1.5 cheroot-6.2.4 cherrypy-
1.2.0 more-itertools-4.1.8 portend-2.2 pytz-2018.4 six-1.11.0 tempora-1.11

pl@raspberrypi: il
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@ GD E- ‘ g ‘ﬁ, Thonny - <untitled> _um Mamgepndngufor_] * T )| 25[2050 A
Th .

<untitle

File Edit View Run Tools Help

I¥]

Manage packages for /usr/bin/python3.5

Icheruot CherryPy
click Installed version: 14.2.0
colorama Latest stable version: 15.0.0
cryptography Summary: Object-Oriented HTTP framework
drumhat Author: CherryPy Team
envirophat Homepage: /11! w.cherrypy.or L
ExplorerHAT PyP! page: https/pypi ora/project/CherryPy/
Flask
A fourletterphat
gpiozero
Shell e
itsdangerous
— Close

k1|

File Edit View Run Tools Help

*+un OB EEE O

HelloWorld. py® | Vaniables

1 import cherrypy = | Mame Value

class Helloworld():
5 @cherrypy .expose

B def index{self): v
7 return "Hello Raspberry Pi!"

-! 0 cherrypy.quickstart (HelloWorld()}

A

4] Tl 3]

Shell

=

¥

[11/May/2818:13:49:58] ENGINE Listening Tor SIGTERM.
[11/May/2016:13:49:58] ENGINE Listening for SIGUSR1.
[11/May/2816:13:49:58] ENGINE Listening Tor SIGHUP.
[11/May/2016:13:49:58] ENGINE Bus STARTING

CherryPy Checker:

The Application mounted at '' has an empty config.

[11/May/2018:13:49:58] ENGINE Started monitor thread ‘aAutoreloader’. -
[11/May/20168:13:49:58] ENGINE Serving on hEip://127.8.6.1:8880
[11/May/2018:13:49:58] ENGINE Bus STARTED

i
1]
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$ O H%0

/¢l 1270018080  «x
< C | 127001 B08C ——

Hello Raspberry Pil

Th Thonny - /home/pi/. | 8" 127.0.0.1:8080 - Chro X ) l s%| 1350 A

127.0.0.1:8080 - Chromium

Th Thonny - /homeipi... 8" 127!1:1::&5&0(53;&1_] B T 0| 2p| 1707 A

$ O H%0

/ i 127.0.0.1:8080/s2 x
« C | @ 127.00.1:B080/sayHelo « 0 9

Hello my friend

." \.
/ i 127.0.0.18080 3\

&« C |® 127.001:8080 w B 9 :

This is a static HTML page.
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File Edit View Run Tools Help

i O o

WeatherData.py 3 ‘ StaticPage.py i | WeatherDashboardHTML py 3£ |

from weather import Weather, Unit
import time

class WeatherData:

temperature = 0
weather conditions =
wind speed = 0

city = '

182, def init (self, city):

55 self.city = city

weather = Weather{unit = Unit.CELSIUS)

lookup = weather.lookup by location(self.city)
self.temperature = lookup.condition.temp
self.weather conditions = lookup.condition.text
self.wind_speed = lookup.wind.speed

L»

Kl

4] I

>>>
12/€
Partly Cloudy
wed Oct 24 £1:40:47 2018

>>>

I+

[1]
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Th Thonny - fhome/pi/._ {8 Weather Dashboard - 1] *

$ O H%x0

/ ol Weather Dashboa x
- C | @ 1270018080 v B9

o)
L
."
-
r~
=
»

Weather Dashboard - Chromium

Weather Conditions for London e

Temperature Conditions Wind Speed

53.2F(118C) Rain From the WNW at
1.2 MPH Gusting
0 25 MPH

Last Updated on May 12, 7:36 PM BST
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Chapter 09: Building a Home Security
Dashboard

File Edit Tabs
pi@raspberrypi
pi@raspberrypi:

pl@raspberrypi
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Manage packages for /usr/bin/python3

I

<INSTALL> Adafruit-DHT
Adafruit-DHT

automationhat Installed version: 1.3.2
Could not find the package from PyPl.

blinker -
blinkt
buttonshim
Caplxxx
chardet

click
colorama
cryptography
drumhat

envirophat
ExplorerHAT Close

<«
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(DISPLAY)

DSI

L B

L O

L B
. 8 8 8 0
e e 0 8 @
. e 0 8 0
e e 8 8 0
e * 8 8 0
. e 8 80

I

ELTEITES

ETHERNET

fritzing

[50]




Thonny -
File Edit View Run Tools Help

+rny OB EEE O

dht-test py %
import Adafruit_DHT
dht_sensor = Adafruit_DHT.DHT11

pin = 19
humidity, temperature = Adafrult_DHT.read_retry(dht_sensor, pin)

print (humidity)
print(temperature)

iome/pi/Chapter 9/dht-testpy @ 9:1

IC
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File Edit View Sort Go Tools

D EEzE=Ec

| s =~
=[] home
- [a]pi

# (] Chapter 7
# [ ] Chapter8
@ [_] Chapter9
3] Desktop

+ Documents
# [ ¥] Downloads

2 [l images

<No subfolders>
+ (3] Music
# [ ] oldconffiles
E3] Pictures
@ (7] Public
# (] python_games
# [ styles
# | E | Templates

4 items

[ == TR e [

images

'

all-clearpng

@ |ihomeipi!images

ares.png

intruder.png

not-

armed.png

Free space: 1014.0 MiB (Total: 5.5 GIB)
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Home Security Dashboard - Chromium
/ € Home Security Dz x '\ iz

“ X |® 127.001:8080 * @ ©

Home Security Dashboard

Armed Temp / Humidity Last Check:
. 30.0C/39.0% 2018-05-24
20:30:50
NOT
ARMED

Home Securnty Dashboard - Chromium

/ £ Home Security Dz x \ Tan|

& X [ @ 127.001:8080 |l ©

Home Security Dashboard

Armed Temp / Humidity Last Check:
. 30.0C /39.0% 2018-05-24
20:31:21
CLEAIR
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Home Security Dashboard - Chromium

~ Home Security Dz x

= X | ® 127.00.1:8080 +m o

Home Security Dashboard

Armed Temp / Humidity Last Check:
0,
. 30.0C /39.0% PERTIOLIEN
20:32:59

Detected at: 2018-05-24 20:32:59
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Home Security Dashboard - Chromium

* Home Security Dz x \

= X | ® 127.0.0.1:8080 % o}

Home Security Dashboard

Armed Status Last Check:
[ ) Not Armed 2018-05-24
20:33:12
NOT
ARMED
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Home Security Dashboard - Chromium

i Home Security Dz x \

& C | ® 127.0.0.1:8080

Home Security Dashboard

Armed Status
@) All Clear
AL
CLEAR

Last Check:

2018-05-24
20:32:53
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&

Home Security Dashboard - Chromium - o x
“ Home Security Dz x

X | ® 127.0.0.1:8080 ¥ 1o}

Home Security Dashboard

Armed Status Last Check:
. Motion Detected 2018-05-24
20:32:59

Detected at: 2018-05-24 20:32:59

[59]



Chapter 10: Publishing to Web Services

INSTALL

LIVE DEMO

Account successfully activated!

Congratulations!
Your ThingsBoard account has been activated.
Now you can login to your ThingsBoard space.

LOGIN

%ThingsBoard

A HOME

% PLUGINS

¢ RULES

o2 CUSTOMERS

Ba AsSSETS

(O DEVICES

B¢ WIDGETS LIBRARY
BE DASHBOARDS

@ AuDITLOGS
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Add Device

Name *

Room Conditions

Device type *

default

|:| Is gateway

MY v s b
Description

ADD CANCEL

[J Room Conditions
DEFAULT

< A ¢ &

ﬂ COPY ACCESS TOKEN
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Shell

>

Temperature: 38°C, Humidity: 58%
Temperature: 38°C, Humidity:; 58%

ROOM CONDITIONS

Device details

DETAILS ATTRIBUTES LATEST TELEMETRY ALARMS EVENTS RELATIONS .2
Latest telemetry Q
D Last update time Key /[\ Value
D 2018-06-02 01:28:05 humidity 57.0
D 2018-06-02 01:28:05 temperature 23.0
Page: 1w Rows per page: 5w 1-20f2 £ >
DETAILS ATTRIBUTES LATEST TELEMETRY ALARMS EVENTS RELATIONsv._)

Show on widget

1 telemetry unit selected 2 SHOW ON WIDGET

D Last update time Key /]\ Value

¥ 2018-06:0201:39:08 humidity 55.0
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Current bundle Analogue gauges System ¥ Hg ADD TO DASHBOARD

humidity

~0.0.00. —

Add widget to dashboard

O Select existing dashboard

Select dashboard

@ Create new dashboard
New dashboard title *

Room Conditions

|:| Open dashboard ADD CANCEL
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Room Conditions

0

-20 20 U2

-40
humidity
-60

-80

-100

055

By DASHBOARDS

[J Room Conditions

s/ ¥ < A B
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Dashboard is now public

Your dashboard Room Conditions is now public and accessible via next public link:

https://demo.thingsboard.io/dashboards/a552cf00-6629-11e8-bee0-c3b186e30863?publicId=674b91!

Note: Do not forget to make related devices public in order to access their data.

0000

OK
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Sign up for free

............... [ &
SMS W
Arrival Alerts ~
Python ~

™
I'm not a robot
eCAPTCHA
Privacy - Tesms
Get Started 3y clicking the button, you agree to our legal policies
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@ CONSOLE

We need to verify you're a human.

=i ~ +1 Verify via SMS

We will send a verification code via SMS to number abave

Or, we call you instead.

D The phone number you provide will be used for authentication when you login to
Twilio Console. A Twilio onboarding specialist may also use this number to reach
out with free onboarding support. If you do not want to be contacted at this
phone number, please check this box.
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@ CONSOLE

We need to verify you're a human

Please enter the verification code we sent to your phone. If you didn't

receive a code, you can try again

CONSOLE DOCS v Colin Dow v~

Give your project a name

You can make changes later if you need to.

PROJECT NAME

Dcorbe\ﬂ
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Build with Programmable SMS

You have a Trial Account >

First let's get a Twilio phone number

In order to make calls or send messages through the Twilio AP, you need to get a Twilio phone number

Build Your Application
Choose a use case to build a production ready solution
Arrival Alerts ~

Get Started with Arrival Alerts

How it works: Text your customers from your software to keep them up to date and happy

Here's the high level scope of what we're building

Your
Customer

Keep these handy when you build

® Helper Library: 7in your language of choice.

@' Your Server

Debugger: 7 a tracking system of any errors your app produces.

Credentials: 7 Your Account SID and Auth Token.

Il This Canada phone number has

. Voice: This number can receive incoming calls and make outgoing calls.
, SMS: This number can send and receive text messages to and from mobile numbers.

[:Z] MMS: This number can send and receive multi media messages to and from mobile numbers.

Your first Twilio Phone Number

Don't like this one? Search for a different number

the following capabilities:

Choose this Number
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Congratulations!

Your new Phone Number is

For help building your Twilio application, check out the resources on the getting started page.
Once you've built your application, you can configure this phone number to send and receive calls and messages.

Done

API Credentials

LIVE Credentials Learn about REST API Credentials 7

ACCOUNT SID

Used to exercise the REST API

AUTH TOKEN

@ 90000000000 O0COCOOONOOONONOGONOGNODS

Reguest a Secondary Token

Keep this somewhere safe and secure

TEST Credentials Learn about Test Credentials 7

TEST ACCOUNT SID

Used to exercise the REST API

TEST AUTHTOKEN

(C>eeeeccscccsccccccccccscccoe

Keep this somewhere safe and secure
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ROOM CONDITIONS

Device details

DETAILS ATTRIBUTES LATEST TELEMETRY ALARMS EVENTS RELATIONS . >

Current bundle Cards System ¥ B ADD TO DASHBOARD

Motion Detecte?

false
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0

-20 20

-40
humidity
-60

-80

Motion Detected

ralse
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Chapter 11: Creating a Doorbell Button
Using Bluetooth
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RED

()

BLUE
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Raspberry Pi 3 Model B v1.2
© Raspberry Pi 2015

INNNEER
DSI (DISPLAY)

INNNERER

HDMI
I

ETHERNET

(VN3UYD) IS)

fritzing
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Blue Dot app

connected to

Raspberry Pi
through Bluetooth

Chapter 12: Enhancing our loT Doorbell

[::::] Twilio Cloud
receive text

Raspberry Pi with messages

Doorbell circuit
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il Rogers Wi-Fi & 3:07 PM 100% ()

< .y

Text Message
Today 11:26 AM
Sent from your Twilio trial

account - There is someone at
the door

(O A) o
*r D00 " 600
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all Rogers Wi-Fi & 3:07 PM 100% (=)

< .o

Today 2:40 PM
Sent from your Twilio trial

account - Josephine is at the
door!

O A ) (1)
000 - 00

[79]



Chapter 13: Introducing the Raspberry Pi
Robot Car

|||||||||||¢a||||a:i
2 X 20 pin Header

Main Board
Adad

o “ 3 pin Servo
“ Headers

WG
iaup |

Power
Hi!. ‘” |‘ Header
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Raspberry Pi Configuration -

System
Camera: (®) Enabled O Disabled
SSH: (® Enabled O Disabled
VNC: () Enabled  (® Disabled
SPI: O Enabled  (® Disabled
12C: ® Enabled O Disabled
Serial Port: (O Enabled  (® Disabled
Serial Console: ®) Enable C -
1-Wire: O Enabled  (® Disabled
Remote GPIO: _) Enabled  (® Disabled
Cancel oK
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Manage packages for /usr/bin/python3

Search

<INSTALL>
Adafruit-GPIO
Adafruit-PCA9685
Adafruit-PurelO
automationhat
blinker

blinkt
buttonshim
CapTxxx
chardet

click

colorama
cryptography
drumhat

Adafruit-PCA9685

Installed version: 1.0.1

Latest stable version: 1.0.1

Summary: Python code to use the PCA9685 PWM servo/LED controller with a
Raspberry Pi or BeagleBone Black.

Author: Tony DiCola

Homepage: https://github.com/adafruit/Adafruit_Python_PCA9685/

PyPI page: https://pypi.org/project/Adafruit-PCA9685/

Close
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Chapter 15: Connecting Sensory Inputs from
the Robot Car to the Web
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Black Line

I Right Sensor  Left Sensor I Right Sensor
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ROBOTEYES

Device de

DETAILS

Late

a
a

ATTRIBUTES

st telemetry

Last update time

2018-09-03 12:18:51

Add Device (7]

Name *

RobotEyes

Device type *
default

|:| Is gateway

Description
Distance measurement
from the Robot's Eyes

CANCEL

LATEST TELEMETRY ALARMS EVENTS RELATIONS AUDIT LOGS
Key 4\ Value
distance 3.8014476299285884

Page:

1w Rows per page: 5w 1-10f1 {
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1 telemetry unit selected

B$ sHOW ON WIDGET

s Last update time Key 4\

Value

. 2018-09-03 12:25:37 distance 7.5926653146743766

Page: 1w Rows per page: 5w 1-1Tefl

Current bundle Analogue gauges System v B3 ADD TO DASHBOARD

Current bundle Analogue gauges System w BZ ADD TO DASHBOARD X
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Add widget to dashboard

o Select existing dashboard

@ Create new dashboard

Mew dashboard title *

RobotEyes

¥4 0Open dashboard CANCEL

[115]



Chapter 16: Controlling the Robot Car with
Web Service Calls

RADIAL GAUGE - CANVAS GAUGES

Radial gauge - Canvas Gauges

DATA SETTINGS ADVANCED ACTIONS

Datasources
Maximum 1 datasource is allowed.

Type Parameters

@ distance: distance »* X

Timeseries
1. Entity ¥ RobotControl X X

Attributes

Maximum 1 timeseries/attribute is allowed.

DATA SETTINGS ADVANCED ACTIONS

General settings
Title

RobotEyes

@, Background color

rgb(255, 255, 255)
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rgh(255, 255, 255)

HEX RGB HSL

—k
& =

CANCEL SELECT

-20 20 N

-40 .
distghce
-60

-80
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ROBOTEYES

Radial gauge - Canvas Gauges

DATA SETTINGS ADVANCED ACTIONS

45

270

10

Minimum value

0

100

a0 0 g

?CI.
distance

-
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L] RobotEyes

[ ke dashboard public |
~ R
s/ ¥ < A B

Dashboard is now public X

Your dashboard RobotEyes is now pubiic and accessibie via next pubiic iink:

https://demo.thingsboard.io/dashboard/*% _ _ o - -t ale pub P—— ] ﬂ

Note: Do not forget to make related devices public in order to access their data.

0000

OK

[J RobotEyes

Public

Dashboard details

7 ¥ « 1
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ROBOTCONTROL

Dashboard details

Title *
RobotControl

Description

SELECT WIDGET

Current bundle Control widgets System w

CONTROL WIDGET

Targepdeyigh ésanat set!

Targed dpidcsFitehset!

-,

Switch control

—

7 i
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Switch Control

DATA SETTINGS ADVANCED ACTIONS
General settings
A Title style
Title 1- {
Green Tail Light 2 "fontSize": "16px",
3 "fontWeight": 400
S
Widget style
113
- Display title . Drop shadow |:| Enable fullscreen
Q. Background color Q. Text color Padding
HfF @ 0v2(0.0,0,087) O Margin

GREEN TAIL LIGHT

Switch Control

DATA SETTINGS ADVANCED ACTIONS

toggleGreenTailLight
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Chapter 17: Building the JavaScript Client

MQTT

Broker/Server

Publish to )
topic: test Publish to
topic: test

Subscribe to
topic: test

Create an account

E-mail

Authenticate through a third-party service

) Sign in with GitHub G Sign in with Google
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Create an account

Welcome to CloudMQTT! Please choose a password, read and accept our agreements to proceed.

E-mail:
Password: EEITTLIIEL L
Confirm password: CLCTITTTTIOTern)
Agreements: I've read and agree to the Terms of Service and Privacy Policy
©Yes ONo
Consent: Please email me updates regarding Feature announcements, performance suggestions, Feedback

surveys and special offers
©Yes (No

Create new instance

No credit card Please add a credit card if you want to subscribe to a paid plan

[ J
Plan
Select a plan and name -step 10f4
Name Name to describe your instance Plan
Plan Cute Cat (Free) :
Tags click - ‘V

Tags are used to separate your instances between projects. This is primarily used in the project listing view for
easier navigation and access control.

Tags allow admins to manage team members access to different groups of instances.

Cute Cat

See the plan page to learn about the different plans.

Cancel Select Region
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Select a region and data center -step20of4

US-East-1 (Northern Virginia)

o«

« Back Cancel m
Plan
| ‘\
@ lf @
Cute Cat

Total: $0/month
Name: T.A.R.AS
Provider: Amazon Web Services
Region: US-East-1 (Northern Virginia)
Tags:

TARA.S. Cat Amazon Web Services US-East-1 (Northern Virginia) Edit
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Instance info

Server

User

Password

Port

SSL Port

Websockets Port (TLS only)

Connection limit

m15.cloudmgtt.com

ychzdsuq

£00uz5DWCsQ_

18086

28086

38086

C Restart

* Rotate

-*-v

@

0.3

O MQTT HTML Client

paho.javascript-1.

[V

scripts

U MQTT HTML Client

of
o
ol
<

il

v

o|
o
ol

HTRL

@ @

index.html paho.javascript-1. scripts

0.3
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MQTT Message Client

Send test Message Subscribe to test

Waiting for MQTT message

J Connected!
Received messages
Topic Message
test Hello from JavaScript client
Received messages
Topic Message
test Hello from Raspberry Pi

MQTT Message Client

Send test message Subscribe to test

Hello from Raspberry Pi

[126]



Chapter 18: Putting it All Together

O )

MQTT
Broker/Server

\___/

Publish to topic:
RobotEyes

Publish to topic:

Subscribe to topic:
RobotControl

RobotControl

Subscribe to topic:
RobotEyes

" HTML

Client
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T.A.R.A.S Robot Car Control

-
Turn Left Turn Right

[ HTML JavaScript Client

e =v v M 3 Q Search
~wg e EHo e
index.html paho.javascript-1. scripts styles
0.3

Received messages

Topic Message

RobotControl Forward

[128 ]




Subscribed to distance data

Close

File Edit Tabs Help

Copyright (c) 2015, Bob Tidey. RPi Cam v6.4.30

Configuration Options

Cam subfolder:
Autostart: (yes/no)

Webport:

User: (blank=nologin)
Password:

jpglink: (yes/no)
phpversion: (5/7)

<Cancel>
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File Edit Tabs Help

Copyright (c) 2015, Bob Tidey. RPi Cam v6.4.30

Start camera system now
Start now?

TE <o >

RPi Cam 2018,09.23_17,05:33

"

Download Videos and Images Edit motion settings Edit schedule settings
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***End of graphics bundle***

[131]



