Chapter 1: Getting Started with Raspberry Pi
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%2 Win32 Disk Imager o || B ES
Image File Device

L
4

MD5 Hash:

Progress

Cancel Read Write Exit

Waiting for a task.

%4 Win32 Disk Imager E=NIER X
Image File Device
19-wheezy-raspbian/2014-09-09-wheezy-raspbian.img

[C] MD5 Hash:
Progress
Cancel Read ” Write ” Exit

M® & richard@vicki-automated: ~

richardgvicki-automated:~5 1s -la /dev/sd*
brw-rw---- 1 root disk 8, Jul 4 10:34 [dev/sda
brw-rw---- 1 root disk 8, Jul 4 10:34 jdevfsdal
brw-rw---- 1 root disk 8, 2 Jul 4 18:34 Jdev/sda2
brw-rw---- 1 root disk 8, 5 Jul 4 18:34 jdev/fsda5s
richardgvicki-automated:-5 |




@ ® @ richard@vicki-automated: ~

richard@vicki-automated:-% 1s -la /[dev/sd*

brw-rw---- 1 root disk 8 Jul 4 10:34 Jdev/sda
brw-rw---- 1 root disk 1 Jul 4 10:34 fdev/sdail
brw-rw---- root disk 2 Jul 4 10:34 [dev/sda2

root disk 16 Jul 11 09:50 fdev/sdb
root disk 17 Jul 11 89:56 fdev/sdbi
1 root disk 18 Jul 11 @9:50 fdev/sdb2

1

brw-rw---- 1 root disk 5 Jul 4 10:34 fdev/sdas
1
1

richard@vicki-automated:~5 ||

&P pi@raspberrypi: ~ (=10 | ET | 6

Raspberry Pi Software Configuration Tool (raspi-confiqg)

Setup Options

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Add this Pi to the online Raspber
7 overclock configure overclocking for your P
8 Advanced Options Configure advanced settings

9 Bbout raspi-config Information about this configurat

m

<Select> <Finish>




@ pi@raspberrypi: ~

=R EER 5

Root partition has been resized.
The filesystem will be enlarged upon the next reboot

@ pi@raspberrypi: ~

Setup Options

Expand Filesystem

Change User Password

Enable Boot to Desktc
Internationalisation Options
Enable Camera

2dd to Rastrack

Overclock

BRdvanced Options

Bbout raspi-config

W~ o ook I RS

<Select>

Raspberry Pi Software Configuration Tool

E=REeR =

(raspi-config)

Ensures that all of the SD card s
Change password for the default u
se whether to boot into a des
Set up language and regional sett
Enable this Pi to work with the R
Add this Pi to the online Raspber
Configure overclocking for your P
Configure advanced settings
Information about this configurat

<Finish>




@ pi@raspberrypi: ~ E@

Chose boot option
Console Text console, requiring login (default)

Scratch Start the Scratch programming environment upon boot)

<Cancel>




@ pi@raspberrypi: ~

None TOOMHZ
Modest B800MHz
Medium 900MHz
High 950MHz
Turbo 1000MHz ARM,

Chose owverclock preset

250MHz
250MHz
250MHzZ
250MHz

500MHz core,

Core,

450MHz SDRAM,
450MHz SDRAM,
600MHz SDREM,

<Cancel>

overvolt
overvolt
overvolt
overvolt
6 overvolt

E=RECE™
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U nano 2.2.6 etc/network/interfaces

iface lo inet loopback
iface ethe inet dhcp

allow-hotplug wlan@

iface wlan® inet dhcp
wpa-ssid "walkPi"
wpa-psk "12345678"

Read 9 lines (Warning: No write permission)
Get Help WriteOut [@H Read File @9 Prev Page g4 Cut Text Cur Pos
~ T

W Exit @ Justify Wi Where Is @Y Next Page ¥ UnCut Textigg] To Spell

spberrypi: ~
ifconfig
Link encap:Ethernet HWaddr bB8:27:
inet addr:10.25.155.176 Bcast:10.25. .
UP BROADCAST RUNNING MULTICAST MTU:1500
RX packets:110708 errors:0 dropped:0 overruns:0
TX packets:112736 errors:0 dropped:0 overruns:0
collisions:0 txgueuelen:1000
RX bytes:14340742 (13.6 MiB) TX bytes:31663497

Link encap:Local Loopback

inet addr:127.0.0.1 ).0.0

UP LOOPBACEK RUNNING TU: ric:1
RX packets:0 errors:0 dropped:0 overruns:(
T¥X packets:0 errors:0 dropped:0 overruns:(
collisions:0 txqueuslen:0

RX bytes:0 (0.0 B) TX bytes:0 (0.0 B)

i




pi@raspberrypi: ~
pi@raspberrypi ~ $ ifconfig
lo Link encap:Local Loopback
inet addr:127.0.8.1 Mask:255.0.0.0
UP LOOPBACK RUMNING MTU:65536 Metric:1
RX packets:0 errors:0 dropped:® overruns:@ frame:@
TX packets:0 errors:0 dropped:® overruns:@ carrier:0
collisions:8 txqueuelen:0
RX bytes:0 (0.0 B) TX bytes:o (8.0 B)

Link encap:Ethernet HWaddr 74:da:38:0c:f8:49

inet addr:10.10.8.31 Bcast:10.10.8.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1568 Metric:1

RX packets:98 errors:® dropped:111 overruns:0 frame:0

TX packets:130 errors:® dropped:@ overruns:0 carrier:®
collisions:® txqueuelen:1800

RX bytes:13798 (13.4 KiB) TX bytes:20497 (20.0 KiB)

pi@raspberrypi ~ % I

% PUTTY Configuration @

Category:

-Session Basic options for your PuTTY session
Logging

- Terminal

- Keyboard HostName (or IP address) Port

- Bell 22

- Features

—|- Window

- Appearance

- Behaviour

- Translation

- Selection

- Colours

—|-Connection

- Data

- Proxy

- Telnet

- Rlogin

Specify the destination youwant to connect to

Connection type:
Raw Telnet Rlogin @ SSH Serial

Load. save or delete a stored session

Saved Sessions

Default Settings Load

Save

ik

Delete

Close window on exit
Always Never @) Only on clean exit

About Open ‘ | Cancel




@ pi@raspberrypi: ~

-

V& VNC Viewer = |ﬂ&]
VNC® Viewer VE
VNC Server: [10. -Z:Z::" ] .
Encryption: |Let WMC Server choose > ‘

About... ‘ | Options... I Connect |
V& VNC Viewer - Authentication —-5
VNC Server: 10.25.155.110:5801
Password:
OK | | Cancel
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Remote Desktop Viewer

Remote View Bookmarks Help

—d connect




Choose a remote desktop to connect to

Protocol: | VNC « | Access Unix/Linux, Windows and other remote desktops.

Host: 10.25.155.110:1 + | |Find

Connection options

Fullscreen

VNC Options
View only

~ Scaling
+| Keep aspect ratio

Use JPEG Compression
Color Depth: | True Color (24 biks) -

Use host as a SSH tunnel

Help Cancel Connect




A Connect -I:' w0 8 8 -5/ send ctrl-alt-Del

VNC authentication is required

10.25.155.110::5901

Remember this credential

Cancel




pi's X desktop (raspberrypi:1) - Remote Desktop Viewer

Remote View Bookmarks Help
—4d connect «| [E B Send Ctrl-Alt-Del
10.25.155.176 3 | pi's Xdesktop (raspberrypi:1) ®
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Session

Stored sessions
Environment
... Directories
SSH
Preferences

[]Advanced options

| Abou. | |

Languages

MNew

Edit

Delete

Rename

Mew folder ..

Set defaults

Shell icon..

B WinSCP Login

G New Site

& richardg71@10.25.155.137
= richardg71@157.201.194.210
&3 ubuntu@10.25.155.131

& ubuntu@10.25.155.175

Tools -

Session

File protocol:

SFTP

Host name:

10.25.155.110

User name:

Port number:
2=

Password:

pil

Sawve IV

Advanced... Iv

[ E]Login

Iv] [ Close l l Help




Warning

The server's rsa2 key fingerprint is:
ssh-rsa 2048 ea:f3:75:bo:77:83:5f 7ade:4d:.c 3 1b 84452

Continue connecting and add host key to the cache?

||

Yes Mo l l Cancel

 [comyrey ||

Help

The server's host key was notfound in the cache. You have no guarantee that the server is the computer you think it is.

Ifyou trust this host, press Yes. To connectwithout adding host key to the cache, press No. To abandon the connection press Cancel.

(o]

&, temp - pi@10.25.155.110 - WinSCP

Local Mark Files Commands Session Options Remote Help
[ &3 £3 Synchronize Bl & | & | Ef Queue - - Transfer Settings Default - @
| @ 11025155110 [ Now Sesson]
& CWindows7x64 ~EF @«-- - BEEQ& % ) p -EME - (B @@ & | FFind Files [T
Upload ” Edit % Properties |E% (& Download Edit & Properties | E5 [
Name E)Ic\t Size Type Ckl | Name Ext Size Changed N =l
£ Parent directory e . 9/8/2014 2:23:16 PM
| OSbit File folder 4/|| k. fontconfig 12/15/2014 4:47:36 P
| chad.img 29,775 MiB  Disc Image File 7/ b wnc 12/15/2014 44716 P
). .config 12/15/2014 2:06:43 P
L. .gvfs 12/15/2014 1:55:52 P
). .cache 12/15/2014 1:55:52 P
). .dbus 12/15/2014 1:55:50 P| _
| Desktop 9/8/2014 3:54:27 PM 7
| python_games 3/10/2013 4:20:03 AN
Hsession-errors 71418 12/15/2014 457:04 P
Xauthority 161 B 12/15/2014 4:47:15P
.dmrc 35B 12/15/2014 21727 P
xsession-errors.old 2545 B 12/15/2014 2:.06:44 P
.profile 675 B 9/8/2014 2:23:16 PM
.bashrc 3,243 B 9/8/2014 2:223:16 PM —
.bash_logout 220B 9/8/2014 2:23:16 PM
«| 1 N 1 | »
0B of 29,775 MiB in 0 of 2 0B of 19,801 B in 0 of 16
A  sFp-3 ] 0:08:27







E Advanced IP Scanner
File Actions Settings

View Help

(e @=]

Psan 11/H P E U@ = [ f e
10.25.155.1 - 10.25.155.254 he
Status Name P Manufacturer MAC address

0 alive, 0 dead, 0 unknown




Chapter 2: Programming Raspberry Pi
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@ pi@raspberrypi: ~/Desktop | — | =] ‘-{‘:h




@ pi@raspberrypi: ~
S E™




@pi@raspberwpi:- | =) ” (=] |@

File Edit Options Buffers Tools Python Help

example.py A1l 11 T

pi@raspberrypi: ~ =] | &3
File Edit Options Buffers Tools Python Help




pi@raspberrypi: ~ = || =)

@a'@rasaaerwa'h =10 2SS

@ pi@raspberrypi: ~

Input
Input

7
/




@ pi@raspberrypi: ~




File Edit Options Buffers Toocls Eython Help

print




pi@raspberrypi: ~

=1 G
File Edit Options Buffers Tools Python Help
#1/ yvthon

def sum(a,

C = 4a
return c

(Python)




pi@raspberrypi: ~

File Edit Options Buffers Tools Python Help

-———F1 example.py All L2 (Python)

ample




&P pi@raspberrypi: ~ =0 | IR T |
File Edit Options Buffers Tools Python Help *

(object) :
def add(=elf, a, b):

c=a+b

A1l L1l (PYLRON) —mmmmmmmmmmm oo ] ]




&P pi@raspberrypi: ~ =0 | IR T |
File Edit Options Buffers Tools C++ Help *

. "Input value:

Input :




&P pi@raspberrypi: ~ =1 S

&P pi@raspberrypi: ~ =0 | IR T |




Chapter 3: Providing Speech Input and Output







&P pi@raspberrypi: ~ =1 S

Input
Input
11

pi@raspberrypi: ~ = || =8
AlsaMixer v1.0.25
bcm2835 ALSA
Broadcom Mixer
F3: [Playback] F4: I
PCM [dB gain: -17.25]




&P pi@raspberrypi: ~ (=1 | BT 2
AlsaMixer v1.0.25

Broadcom Mixer
3: [Playback] F4:
PCM [dB gain: -17.25]

lgggqqgqg Sound Card ggggggggk
x- (default) b4
x0 bcm2B835 ALSA 4

1 C-Media USB Rudioc Devicerd

x enter device name. .. X
mqggqqagaaaaaaaadaqaaqaIgaaaads

x b4
X .4

XX
=Bl

44

a'-@rasaoerr‘;a"~ = || B 23
‘C-Med
USE Mixer
F3: [Playback] F4:
Speaker [dB gain: -6.63,

lggk

lggk

mady

66<>66
Auto Gain Control




pi@raspberrypi: ~ | ==l ‘—%—

pi@raspberrypi: ~ o || B &8
File Edit Options Buffers Tools Help -
pcm. !'default sysdefault: '

asoundrc {(Fundamental) - ——«- - ———— ——— E



raspberrypi: ~

.

E}l pi@raspberrypi: ~

aplay Dance.wav
Playing WAVE 'Dance.wav' : Signed 16 bit Little Endian, Rate 44100 Hz, Stereo




r

pi@raspberrypi: ~ ==X

pi@raspberrypi: fusr/lib/arm-linux-gnueabihf/espeak-data/voices = [=] DG




pi@raspberrypi: /usr/lib/arm-linux-gnueabihf/espeak-data/voices = [=] &8

File Edit Options Buffers Tools Help *




pi@raspberrypi: ~/sphinxbase-0.8 =1 S

README

pi@raspberrypi: ~
File Edit Options Buffers Tools Conf Help

nf.d/




@a'-@rasaaerwa': ~/pocketsphinx-0.8/src/programs o || [ ER




£P pi@raspberrypi: ~ =1 ET S
File Edit Options Buffers Tools Help -

:———F1 grammar.txt All L12
h ammar




|| File Upload 4+ 0O X

?l | |E| ubuntu | pocketsphine-0.8 | src || programs
Places Name ¥ | Size Modified | (—
C search || Makefile 1B4KB  09:01
@ Recently Used D Makefile.am 613 bytes 12/13/12
) ubuntu [ ) makefile.in 178KB  12/1%12
[ Desktop | 7| batch.c 24.7KB  09/28/12
[F] File system [ ) batch.o 749KB  09:06
Angstrom | ¥ continous.c.old 11.7KB  09:49
BEAGLEBONE D continuous.c 11.7 KB 092812
[ continuous.o 30.4KB  09:06
. grammar.txt 93 bytes
| 7] mdef_convert.c 35KE  09/2812
[ 7] mdef_convert.o 9.3KE  09:06
| 7| pecketsphinx_batch 58KE  09:06 | |
D poc ketsphiny_continsous 5.3 KB 0806 ﬂ
E— All Files | ¥

.~ Open




File Edit \iew History Bookmarks Tocls Help

| S Index of toois/product/1374186047_27... || ok |

@ | viviwspeech.cs.cmu.edu/toolsiproduct/1374 186047 27854 v & |g]v Google @, —J}
@ Mozilla Firefox is free and open source software from the non-profit Mozilla Foundation. Knmow your rights...

Sphinx knowledge base generator
[Imtool.3]

Your request for a Sphinx knowledge base appears to have been successfully processed!

The base name for this set is 1565. TAR1565.tgz is the compressed version.
Note that this set of files is internally consistent and is best used together.

IMPORTANT: Please download these files as soon as possible; they will be deleted in
approximately a half hour.

SESSION 1374186047 27854

[_INFO_] Found corpus: 11 sentences, 15 unique words
[_INFO_] Found O words 1n extras (0)

[_INFO_] Language model completed (0)

[_INFO_] Pronounce completed (0)

[_STAT_] Elapsed time: 0.021 sec

Please include these messages in bug reports.

Name Size Description
1565.dic 207 Pronunciation Dictienary
@ 1565. lm 1.8 Language Model
@ 1565. log_pronounce 159 Log File




a'@rasoaerrya': ~/pocketsphinx-0.8/src/programs = [=] &8

82% L331 (C/1 BRbbrev)

pi@raspberrypi: ~/pocketsphinx-0.8/src/programs = [=] &8
File Edit Options Buffers Tools C Help -
ps end

L3289 (c/1 Rbbrev)-—-




Chapter 4: Adding Vision to Raspberry Pi

EP pi@raspberrypi: /dev | = | [E] ‘iy-]ﬁ

autofs loop6 ramld tty53 vcs
loop7 raml5 tty54 vesl
btrfs-control loop-control ram2 tty55 vcs2
MAKEDEV ram3 tty5e ves3
cachefiles ram4 tty57 vesd
medial ramb tty5s vcs5
console mem ramé tty59 vcs6
cpu_dma latency mmcblk0 ram7 ttyé vesT
mmcbhblkOpl ram8 tty60 vcsa
mmchblk0p2 ram9 tty6l vesal
random ttye2 vcsa2
network_latency tty63 vcsal3

network_throughput root tty7 vcsad
null shm ttys vesab
PEP tty9 vcsab

=]

ttyaMRO vcsa’l

ttyprintk widecO
uinput CONSO
urandom

ptmx

[11]

r
]

t

2. 0
(D

H

H

ram0
raml
raml0
ramll vC-cma
raml?2 vchig
raml3 vc-mem
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GUVCViewer Controls - ox

e 5 F v Image Contrals Video & Files Audio
Shutelawn hari; Walfrarn

Brightness: e—— 128

P . Contrast: === 42

IDLE L. = ir Saturation: == ¢ 32
GUVCVideo

0
OcR”
QOCH Fasourcas
24
1

Sonic Pi

pi@raspherrypi jdev 8 GUVCViewer Cortrols GUVEVIdeo




Q GUVCViewer Controls =

Irnage Contrals Video & Files 'Audio

Device: | UWC Camera (046d:0825) -
Frame Rate: | 25/1 fps (] Show
Resclution: | £40x480 -
Carmera Output: | M|PG -
Image File: | Image.jpg ﬁ Open
File nurm:0 J File, Auto
Image Format: | PG * | (@) Take Picture by Default
ideo File: | capture.avi @ Open
Filz nurm:0 || FilzAute
Video Codec: | M|PG - compressed -
Wideo Format: | AW - avi format w | () TakeVideo by Default
----Wideo Filkers ----

|| Mirrar || Invert || Megative || Mena |_| Piecas || Particles

Capture: Contral Profiles:
Cap. Image Cap. Video Save Open Defaults Quit










r@ pi@raspberrypi: ~ | == ‘ﬂh‘

Raspberry Pi Software Configuration Tool (raspi-config)

Setup Options

1 Expand Filesystem Ensures that all of the SD card s
2 Change User Password Change password for the default u
3 Enable Boot to Desktop/Scratch Choose whether to boot into a des
4 Internationalisation Options Set up language and regional sett
5 Enable Camera Enable this Pi to work with the R
6 Add to Rastrack Bdd this Pi to the online Raspber
7 owverclock Cconfiqure overclocking for your P
8 Advanced Options Configure advanced settings

9 BRbout raspi-config Information about this configurat

m

<5elect> <Finish>
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pi@raspberrypi: ~

image.jpg (2502x1044) 229
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 image. jpg (2592x1944) ...




? pi's X desktop (raspberrypi:1) - VNC Viewer _ = | ] X |
e 6

Shutcown Epi

harny Web Walfrarn

File Edit Tabs

Soniz Pi IDLE 3

M i raspberrypic ~fexa... camera




pi@raspberrypi: ~/examples/python

File Edit Options Buffers Tools Python Help

L3




? pi's X desktop (raspberrypi:1) - VNC Viewer

o

hany Web
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@ pi@raspberrypi: ~

File Edit Options Buffers Tools

Python Help

as

A1l L22 (Python) -
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Shutdown Epiphary Wab L] ks i
Browsar Fle Edt Tabs Help
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Sonic Pi IDLE 3

LTarrminsl Pi Stars

pi@ raspberrypi: ~




@ pi@raspberrypi: ~/imageplay

|_ == ‘ﬂ&]

File Edit Options Buffers Tools Python Help

(Python) ——




Welfrarn

mT

Shutdawn Epiphary ‘Wab
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OCR™ I
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Threshold

m))_

Sonic Pi IDLE 3

== carmera = Threshald

M i raspherrypic ~fexa...
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@ pi@raspberrypi: ~/imageplay

File Edit Options Buffers Tools Python Help

All L18

(Python)




2 pi's X desktop (raspberrypi:1) - VNC Viewer

O
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Chapter 5: Creating Mobile Robots on Wheels
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Pin13.3V

Pin 3 GPIO2
Pin 5 GPIO3
Pin 7 GP104
Pin 9 GND

Pin 11 GPIO17
Pin 13 GPIO27
Pin 15 GPIO22
Pin 17 3.3V
Pin 19 GPIO10
Pin 21 GPIO9
Pin 23 GPIO11
Pin 25 GND
Pin 27 ID_SD
Pin 29 GPIO5
Pin 31 GPIO6
Pin 33 GPIO13
Pin 35 GPIO1S
Pin 37 GPI1O26
Pin 39 GND

1O
OO
OO
00O
OO
00O
OO
OO
OO
OO
OO
OO
OO
OO
OO
OO
OO
OO
OO
Q0O

Pin 2 5V

Pin 4 5V

Pin 6 GND

Pin 8 GPIO14
Pin 10 GPIO15
Pin 12 GPIO18
Pin 14 GND
Pin 16 GPIO23
Pin 18 GPIO24
Pin 20 GND
Pin 22 GPIO25
Pin 24 GPIO8
Pin 26 GPIO7
Pin 28 ID_SC
Pin 30 GND
Pin 32 GPIO12
Pin 34 GND
Pin 36 GPIO16
Pin 38 GPIO20
Pin 40 GPIO21




@ pi@raspberrypi: ~/dcmotor | = | (=] |£h '

File Edit Options Buffers Tools Python Help

oA

F
T
F
T

W

[T B |

—-UU-:**—-F1 dcmotor.py A11 T.14 \FFEIEH ) m===m=ms=ss=ssssssssssssss=sss==]




pi@raspberrypi: ~/dcmotor . t - (5] ‘%}

File Edit Options Buffers
#

import RPi.GPIO

Tools Python Help

1 dcmotor.py Top L1 (Python) ——-




£ pi@raspberrypi: ~/dcmotor | =D ‘i&‘

File Edit Options Buffers Tools Python Help

import RPi.G
import ti
import :




@ pi@raspberrypi: ~/dcmotor | = | [5] ‘i\?—]w

File Edit Options Buffers Tools Python Help

der L)z

m

-UU-:——-F1 dcmotor.py Bot L41 (Python) ——-




e pi@raspberrypi: ~/po

File Edit Options Buffers Tools C Help

t);
centinuous.c 78% L337 (C/1 Abbrev)




Chapter 6: Controlling the Movement of a Robot with Legs










“ Pololu Maestro Control Center
File Device Edit Help

Connected to: #00046711 ¥ | Firmware version: 1.01

Status | Errors | Channel Settings | Serial Settings | Sequence | Scnp1|

Erorcode:  0x0000

# Name Mode Enabled Target Speed Acceleration Position

0 Servo — : : [ so00ofz] | o] | oF [ ooz

1 Servo , , , , | [ 1500007 | oF | o | 000

2 Senvo — : : [ ooz | o] | oz [ ooz

3 Servo , , , , | [ 1500007 | oF | o | 000

4 Senvo — : : [ sw00ofz] | o] | oz [ ooz

5 Senvo — : : [ o000z | o] | oF [ oo

Save Frame 0 Apply Settings
“ Pololu Maestro Control Center E@

File Device Edit Help

Connected to: [#00046711 vl Firmware version: 1.01 Error code:  0x0000

|Slams | Errors | ChanneiSetlingsl Serial Settings |Sequence | Scripl|

Serial mode:
() USB Dual Port

@) USB Chained

(7) UART. fixed baud rate:

(7) UART, detect baud rate

Enable CRC

Device Number. |12 =

Mini SSC offset

Timeout (s): 0.00 E

Mever sleep (ignore USB suspend)

Save Frame 0

Apply Settings




“ Pololu Maestro Control Center

File

Device Edit Help

Connected to: Firmware version: 1.01

Status | Errors | Channel Settings | Serial Settings | Sequence | Suipt|

=@ [=]

Error code:  Ox0000

# Name Mode Enabled

0 Servo M i G
1 Servo & | | g
2 Servo M i G
3 Servo & | | g
4 Servo i i i
5 Servo

Target Speed Acceleration Paosition

I I - ()5
[ rewooE [ 0F[  oF[ o000
[ ooom| [ om[ o= [ wweod]
[ rewooE [ 0F[  oF[ o000
[osoE| [ om[ o= [  owd
[ rwooE [ oF[  oF[ oo

Save Frame 0

Apply Settings
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pi@raspberrypi: ~/maestro_linux o || B[ &R

pi@raspberrypi: ~/maestro_linux = || [=] o8







pi@raspberrypi: ~/maestro_linux | | || [=] |@
File Edit Options Buffers Tools Python Help -
in/ hon

def setAngle (self,

min&ngle = 0

- minTa

IEFHAEH) ———————————————— e
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General | WebService | PhidgetSBC |

Library Information:

Phidget21 - Version 2.1.8 - Built Nov 5 2013 11:58:28
Phidget21.MET -Version 2.1.8.176

Locally Attached Devices: (Double click to launch UI)

Device Serial Version
Phidget Interfacekit 2/2/2 268671

|E| Start Phidget Control Panel with Windows?
Enable Logging in Examples? View Logs
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import time
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MaxBotix.

High Performance Ultrasonic Rangefinders

High performance

. 1 Follow MaxBotix:
ultrasonic rangefinders

Bk

Home

Products / Buy Now
Documents & Downloads
Performance Data

Tutorials & Application Notes

Contact

.® ROBOTICS

Annar Nakas 12/04/3012

Terminal Program Setup Guide

| Written By: Tom Bonar | DatePosted: 10-25-2012 | Updated 04-03-2013 |

HEE
Cim sTibsees, Wil nerandse | zans || Cew | [ e || a=e || This article provides instruction on the easy setup for the
[+3 4 2 MaxBotix® Inc., USB-MaxSonar® ultrasonic sensor lines. This

instructional set will help you set up the USB-MaxSonar® ultrasonic
sensors with your computer system.

| ‘Windows Download |

| Linux Download |

| Apple Download |

g

(=]

Please use your prefered operating system instruction set:
Windows

Linux

Apple 0S

Name : Date modified Type Size
Function_Keys.flt 9/16/2013 5:53 PM  FLT File 36 KB
Hex_View.flt 9/16/2013 553 PM  FLT File 36 KB
Log_Fileflt 9/16/2013 5:53 PM  FLT File 47 KB
setup.log 9/16/2013 5:53 PM Text Document 2KB
Status_LEDs.flt 9/16/2013 5:53 PM  FLT File 33KB

& Termite.exe 9/16/2013 5:53 PM  Application 116 KB
Timestamp.flt 9/16/2013 5:53 PM  FLT File 39KB
g~ WritingFilters.pdf 9/16/2013 5:53 PM  Adobe Acrobat D... 66 KB




ﬁTermite 2.9 (by CompuPhase) == & 'ﬂ

| COM1 57600 bps, 8N1, no handshake | | Settings | | Clear || About || Close |

Termite is inifialized and ready.
Type a string in the edit line (below) and press <Enter=
(or wait for the remote device to send data).

Serial port settings

Port configuration Transmitted text Options

Port COM1 () Append nothing || stay on top

Saud rat () Append CR Close on cancel

aud rate :
COM3 @) Append LF V| Autocomplete edit line

Data bits |8 b (") Append CR-LF || Close port when inactive

stop bis Local eche Plug-ins

Parity Received text || Function Keys -

Hex View -

o convolpone__w| P [k x] ey E
| word wrap ["] Log File —

Forward ~ (none)  w || status LEDs -

User interface language English (en) hd | Cancel | [ OK }




E=mE-n~~=|
| COM3 57600 bps, 81, no handshake | | Settings | | Clear || About || Close |
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ROG3 FO
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ROG3 PO
ROGS FO
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ROG3 FO
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F

1|




F




pi@raspberrypi: ~ = | e
File Edit Options Buffers Tocls Python Help -
u n O
:————F1 sonar.py I e
. ar ]
pi@raspberrypi: ~ (=1 | I YR

R110 PO

python

i

nar.py




"

&P pi@raspberrypi: ~ =10 2SS







Servo connector

1




pi@raspberrypi: ~

File Edit Options Buffers Tools Python Help

__init
self.se
setAngle (zelf,

print (range)
ot . sethAnc

print (range)
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print (range)

—-UUU:*¥*——F1 sense.py
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= raw_input(

var

DX % __F1

remote.

100)
100)

100)
100)
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File Edit
r te (chr
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e

while var
print
var =
if v

-UU-:——-F1

remote.py Bot L27 B






Scan results -0OX
SsID % | BSSID frequency signal fl]
linksys 00:la:70:4b:... 2437 -162 dBm I
By 00:0f7d:icl:,.. 2482 -188 dBm [*
By 00:0f7d:dl:... 2482 -172 dBm [*
By 00:0f:7d:bd:,.. 24862 -182 dBm [
BvLI 00:0f7d:bd:,.. 2412 -188 dBm [
BYLI 00:0f7d:dl.... 2437 -185 dBm [*
By 00:0f7dicd:f... 2437 -188 dBm ['_|
By 00:0f7d:icl:,.. 2412 -194 dBm [f
By 00:0f:7dic0:.. 2462 -208 dBm [
BYLI 00:0f7d:cl:... 2482 -208 dBm [
=3 N nfe 7ol e AT N0 ARm
4| | LIJ
Scan Close |
= MetworkConfig -Ox
5sID flinksys
Authentication [Plaintext (open / no authentication) =]
Encryption [None =]
PSK |
EAP method  [MD5 =
Identity |
Password |
CA certificate |
—WEP keys
& key0 |
o keyl |
 key2 |
 key3 |
— Optional Settings
IDString | Priority |0 =]
Inner auth | =]
WES | Save I Remove




# wpa_gui -ox

File Metwork Help

Adapter: {wlano

L] L

Metwork: |2: linksys

Current Status | Manage Networks | WPS |

Status: Completed (station)
Last message: 20 00:0f:7dicl:ie7?:6l
Authentication: MONE

Encryption: MNOMNE
SSID: linksys
BSSID: 00:la:70:4b:50:b2
IP address: 192.168.1.115
Connact Disconmect ......... B




FT232R USE
UART

10 items




_ FT232R USB UART Properties

General | Hardware

C ['l FT232R LUSEB UART
—

Device Functions:

Mame Type
i USB Serial Converter Universal Seri...
= USB Serial Port (COM20) Ports (COM & L.
Device Function Summary
Manufacturer: FTDI
Location: Port_#0001 Hub_#0007
Device status:  This device is working properly.
| FProperties

OK ] | Cancel | Apply




ﬁ PuTTY Configuration
Category:

[=-Session
.. Logging
[=- Terminal
- Keyboard
- Bell
- Features
[=-Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours
[=-Connection
- Data
- Proxy
- Telnet
- Rlogin
[+-S8H
- Serial

About

Basic options for your PuTTY session

Specify the destination youwantto connectto

Serial line Speed
Comz20 9600

Connection type:

(JRaw () Telnet ( Rlogin ( /SSH (@ Serial

Load, save or delete a stored session

Saved Sessions

Default Settings
Linux Lab
Raspberry Pi
XBee Config

Close window on exit

Load

Save

ik

Delate

() Aways () Never (@) Only on clean exit

Open | |

Cancel




rﬁ PuTTY Configuration @

Category:

=-Session Options controlling local serial lines |

- Logging .
& Terminal Selecta sernal line

- Keyboard Serial line to connect to COM20

- Bell

- Features Configure the serial line

—|-Window

e - Appearance Speed (baud) 3600

- Behaviour Data bits a

- Translation

- Selection Stop bits 1

- Colours

[=-Connection

~Data Flow control | XON/XOFF v|

- Proxy

- Telnet
- Rlogin

[+-S5H

- Serial

Parity anne ‘F]

About Open | | Cancel




ﬁ PuTTY Configuration
Category:

[=-Session
.. Logging
= Terminal
- Keyboard
- Bell
- Features
=-Window

- Appearance
- Behaviour
- Translation
- Selection
- Colours
[=-Connection
-.Data
- Proxy
- Telnet
- Rlogin
[+-S8H
- Serial

About

Options controlling the terminal emulation

Setvarious terminal options
[¥] Auto wrap mode initially on
|| DEC Origin Mode initially on
¢ Implicit CR in every LF
Implicit LF in every CR
Use background colour to erase screen
|| Enable blinking text
Answerbackto "E:
PuTTY

Line discipline options

Local echo:

[ Auto 1@ Force on [ JForce off
Local line editing:

(@) Auto I JForce on [ JForce off
Remote-controlled printing

Printer to send ANSI printer output to:

Open | | Cancel
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fdev/tty
/dev/tty0
/dev/ttyl
fdev/ttyl0
/dev/ttyll
fdev/ttyl2
[fdev/ttyl3
/dev/ttyl4
/dev/ttyls
[fdev/ttylé
/dev/ttyl7
/dev/ttyl8

/dev/ttyl9
/dev/tty2

/dev/tty20
/dev/tty2l
/dev/tty22
/dev/tty23
/dev/tty24
/dev/tty25
/dev/tty26
/dev/tty27
/dev/tty28
/dev/tty29

i
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/dev/tty3

/dev/tty30
/dev/tty3l
/dev/tty32
/dev/tty33
/dev/tty34
/dev/tty35
/dev/tty36
/dev/tty37
/dev/tty38
/dev/tty39
/dev/tty4

fdev/tty40
/dev/tty4l
/dev/tty42
fdev/tty43
/dev/tty44
/dev/tty45
fdev/tty4d6
/dev/tty47
/dev/tty48
fdev/tty4?o
/dev/tty5

/dev/tty50

fdev/tty51
/dev/tty52
/dev/tty53
fdev/tty54
/dev/tty55
/dev/tty56
fdev/tty57
/dev/tty58
/dev/tty59
fdev/ttyé

/dev/tty60
/dev/tty6el

/dev/tty62
/dev/tty63
/dev/tty7
/dev/tty8
/dev/tty9
/dev/ttyAMAO
/dev/ttyprintk
/dev/ttyUsSBl

#!/usr/bin/python

All L11

File Edit Options Buffers Tools Python Help

timeout = 1)

(Python)

£2 COM20 - PuTTY
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USB
Receiver

4 Unspecified (1)

Prolific
USB-to-Serial
Comm Port

Category: Unknown

$ Prolific USB-to-Serial Comm Port (COM... Model: USB-Serial Controller D




ND-100S

File Tools Help
Ocean Ocean
Time and Date < £X A
mime: 00:00:00 pate: 2000-Jan-01 bt
Fix Mode DOP @
Fix. Invalid Mods: Invalid | HDOP: 0.0 VDOP: 0.0
+
Position [l
Latitude: N (0°0'0.00 velocitytkm/hi: () Greenland
Longitude: E 0°0'0.00 Headinatdea): (0.0 ot
inlan
Altitudedr): .0 ok P2 sy
Russia
5 N
Satellite & Channel Status b
' Cannd Kingdorn
! Poland
= Fmi:""“"‘ S Kazakhstan (s
X Italy
s Spain
United States North Turkey = g ot 300
Atlantic AL Afghanistan Korea
ra
vesan Hgeria | Lipya |Eovet S Pakistan
=y Arsbia India | ¢
S e Thailand
4 Chad
Venezuela ilacrie Ethiopia
Colombiz
ComPart: - L 2 Kenya,
oML Q_ Scan C OR Congo. .
Tanzania Indonesia Pagus
5 Brazil 3 i
Baud Rate: |4800 - Bolivia ;
| e e | Madagascar Indian
South Chile South Ocean Australia
‘acific Atlantic
South
Save Filesto:  C:\Users\richardg71\Documents Choollll Jeean Ocean i
Argentina
< | 1 3
Setup | Terminal i e
ND-100S ‘ o | &= ‘ X |
| File Tools Help
ND-100 4]} Disconnect REC Areu s
Ocean Ocean
Time and Date & > 3
mime: 17:00:34 oate: 2009-Feb-14 il
Fix Mode DOP @
Fix No Fixedods: Invalid | HDOP: 0.0 VDOP: 0.0
*
Position I
Latitude: N 0°0"0.00 welocitytkmihl: (). Greenland
Longitude: E 0°0'0.00 Headino{deo): (.0 b
Finlan
Altitudedrm): () ) i Sweden
Russia
Satellite & Channel Status g
united
e e Poland
. Geymany, Ukraire
=1 e L Kot Mongolia
” tnaly,
Spain
United States North Turkey o o davan
Atlantic R hene Afghanistan Korea
? ran
Ocean Mgein | iy EPY %, Pakistan y
fex2o Arsbia India | ¢
S Thailand
Mali | Niger Sudsn
Venezuela tiaeric? Ethiopia
Colombia |
ComPort:  COM6G - % DACoRG Kenya
T Indonesia Rapu:
& Brazil 3 i
Baud Rate: 4300 - Bolivia
ey Madagascar Indian
south e South e Ocean Australia
acific Atlantic K-
Save Filesto:  C:\Users\richardg71\Documents Chooll Jcean Ocean e
Augentina
< | 1 | »
Terms of Use

Setup | Terminal




ND-100S
| File Tools Help

B8 Rull ==

Time and Date

Time: 1 72832

Fix Mode
Fic No Fixedfode: Invalid

Position
Latitude: N 0°0'0.00
Longitude: E (°0°0.00

Satellite & Channel Status

$CPVTG, T,M, N, KN*2C
$GPGGA,002831.075,,,,.0,
$GPGSAAT,,....0 " 1E
$GPRMC,002831.075,V,,.,,
$GPVTG, T,M, N, K,N*2C
$GPGGA,002832 075,

$GPGSA A1 *1E

| ND-00 i

0,00,,,M,0.0,M,,0000°5C
$GPGLL,,,,,002831.075,V,N*70

$GPGLL,,,,,002832.075,V,N*73

REC

oate: 2009-Feb-14

DOP

HDOP: .0 YDOP: (0.0

Welncitikmihy: () 0
Heading(deg): (.0
Alfitude(m): ().

,,150209,, N*48 D
2acific
0,00,,,M,0.0,M,,0000*5F Reeag

Setup | Terminal

Canada

United States.

Mexico

Greenland

North
Atlantic
Ocean

ArCe
Ocean

Finland

gh

Aussia

1 g
South Korea

S
pakistan oo

Icelend 4
Ukrainie
Turkey
/ S S aa | an
Algeria il it
louria Ly | EORRY al
Arabia
Mali | Niger | Sudan
e T il
) || Migeria o Ethiopla
S B
------------------ RCongariicn2
= Tanzania
Angola
Nemibia
Madagascar
South G
Atlantic
South
Ocean South

Indonesia ]
i

indian

Ocean Australia

Map data ®2013 MapLink - Terms of Use

Time and Date
an-10
Uu. v

=
Time: 19

Fix Mode

Fic Fixed  Mode: 3

Position
Latitude: | 43*49"

Longitude: Y4 -1

Satellite & Chaz

Save Files to:

pate: 2013-Sep-30
DopP
D HDOP: 1§ VDOP: 30

Velocity(kh- (.0
Heading(deq): (.0
Aftitude(m): 1561.6

] o0
10 21 18 29 14 15 22 06 37 03 26 16

[l | 3

e
e Setup‘ Terminal

=] z

PomiRLD Y

Google

Ralling Hills Dr

Mo data 82013 Google - Te




File Tools Help

Time and Date

e ate:
Fix Moide DOP
Fix: Mode: HDOP VDOP
Puosition
Latitude eloriby(kmmi)
Longitude: W -11 Headingideg): ()
Altitude ().

Satellite & Channel Status
nn

EEE
NEE
| || I I232220
|
|18 III II o
211814 15220627 03 20 26 16 09

| $GPGSA,A 3,15,06,18,21,22,26,03,29,27,,,,1.6,0.9 »
$GPGSV,3,1,12,21,81,059,39,18,77,274,37,14 52,1
$GPGSV,3,2,12,22,40,251,23 06,37,300,23,27 29,7
$GPGSV.3,3,12,29,16,164,23 26,16,039,22,16,14 ¢
$GPRMC,010231.000 A 4349 1529 N, 11146 1104\
$GPVTG, T, M,0.00,N,0.0 KA"13
$GPGGA,010232.000,4349.1529 N, 111461104 W
$CPGLL,4349.1529,N,11146.1104,W,010232.000,4
$GPGSA A 3,15,06,18,21,22 26,03.29,27,, 16,09

| Setup | Terminal |

Google

Usp dala ©2013 Google -
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C vean
), , , N*43

0.0,M,,0000%56

, N*42

,001714.037 00 0.0,M,,0000%51
L.'.r.'.'.'——--.I-?:]-'4 )

.
f‘-z“flf!!fff!ffl"l"!

001714.037

, PN*44

, 0017 ik 0 0.0,M,,0000%*

L!!!!!

l.l"!!!.l".l"!!!.l".l"!

SGPRMC, 001716.037




GF r 194 .
GEVTG,,T,,M,0.00,N,0 3
> 94 00,4345.14 N, 1114 11 1,0 L0, . 9,M,,0000

,0.00,,111213

,0.00,,111213

=4

sPVTG,,T,,M,0.00,N,0.
GPGG :
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Time:
Latitude:
Longitude:
Rltitude:
Speed:

el
™
|
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Lo
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H = o
[ QT

SR

M= L

o oo

—

=
ok

kph

deg (true)

: m/min
Status: 3D FIX (33 secs)
Longitude Err +/- 11 m
Latitude Err: +/- 17 m
Altitude Err: +/- 44 m
Course Err: n/a

Speed Err: +/- 129 kph
Time offset: 1.087

Grid Sguare: DN43ct
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"el™:24,"az":205,"ss":20, "used" :true}, {"PRN":18,"el":21,"az":214,"ss":31, "used":
C 1 y

{"PRN":5,"el™:43,"az":54,"ss":33, "used":true}, {"ERN":2G,"el":82,"az":144,"
"used":true}, {"PRN":26,"el":25,"az":105,"s5":36, "used":true}, {"PRN":21,"e
:"MID2", "device":"/dev/ttyUSBO", "mode™:3, "time":"2013-12-15T

.81895948191, "lon":-111.768426061, "alt™:1551.33

7.990,"epv™:44.013, "track":0.0000, "speed":0.000, "climb™:0.




gfj p|@raspberryp|







s dotn
g



pi@raspberrypi: ~ | = [5] |-§?’-]

Tools Help

-O0-:** _F1 ecmdline.txt

\ =

pi@raspberrypi: ~ | = | (5] |ﬁl
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GpsPrune

File Track Range Point View Photo Audio Settings Help

||

Track details
Mo track loaded

Waypoints

Mo data loaded

Mo data loaded

%Cunrdinate format:

Point details
Mo point selected

Range details
Mo range selected

Original

‘Distance units:

‘|Kilometres




File Track Range Point

||

GpsPrune
View | Photo Audio Settings Help
¥ Show map

Track details
Mo track loaded

Waypoints

¥ Show sidebars F11

Three-D view

Map in a browser window b
Charts

Distances

Full range details

Mo data loaded

Mo data loaded

%Cunrdinate format:

Point details
Mo point selected

Range details
Mo range selected

Original

‘Distance units:

‘|Kilometres




File Track Range Point View Photo Audio Settings Help

ML=

GpsPrune

Track details
Points: 1
File: data.gpx

Waypoints

Ie e

|:|U:ﬂ-;ﬂj<@>‘g°

o

Point details
Mo point selected

Range details
Mo range selected

| Altitude (m)

EECunrdinate format:

Track data does not include altitudes

‘|Deg-min-sec |v|
:Distance units:
‘|Miles |v|
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Photo  Audio Settings Help
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Chapter 11: By Land, Sea, and Air













Phldgets USB
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Wind Sensor

GND +V Out RV Tmp
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@ ubuntu@ubuntu-armhf; ~/Python_2.1.8.20130926/Python

1

[ B e e T = T T e T e S S S e e e S e e o =

E=8EeR X

L T S R i M e e 3

Wind Sensor

12960

GND +V Out RV Tmp

_® 33V
_® GND

“ Inl

ADC







Changing Thrust equally
on all Four Motors —
Altitude changes

Changing Thrust on one
motor - Roll/Pitch
changes

Changing Thrust on two

N motor - Yaw changes

Applying Thrust to all
motors, but more on
one motor - Roll/Pitch
changes and the
platform moves forward




Desired Altitude Change in ] >
Motor Control J
Actual Altitude
In a feedback system, the desired altitude is compared to the
actual altitude and the amount of difference then drives the
control signals to the motors to change the actual altitude.
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