Wi-Fi

Quick Start Guide

Thank you for choosing the Wifibot Lab platform for your robotic
application.

* Before using the platform, please read with care this manual

* Keep this manual in a safe place for any future reference

* For updated information about this product visit the official
site of wifibot http://www.wifibot.com
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Package contents Quick start

Make sure to be in possession of all the 1- Install the RTMIX multi-robot interface or

articles mentioned below. If any of them Simple GUI (see page 8).

should be missing, contact your reseller 2- Switch ON the robot or robots.

as soon as possible. 3- Set you IP settings (see page 12) for example:
192.168.1.25 mask 255.255.255.0

Platform + SBC CPU 4- Connect to the robots’ ad-hoc network

Pan & Tilt IP camera or Web Cam (see page 13)

Battery charger 5- Launch GUI for controlling the robot

Wifibot CDROM _

Camera CD-ROM and documentation
1x charging cable

1x RJ45 cable for the IP camera

4 wheels and a screw driver

Platform overview IR Sensors

Antenna
connector

Y,

POWER 5V & 9.6v 4 .
connector ON/OFF




Platform interfaces

The 5V,GND and 9.6V power output:

A 5V output, GND and a 12V non stabilised but
filtered battery output are accessible at a female
DSUB-9 connector located at the rear of the
robot. Pin 1-2 are 12V, pin 4-5 are 5V and 6-7-8-
9 are GND output respectively. The 5V output
can’t give more only 100mA and a maximum of
6A is recommended too for the 12V output. An
incorrect use of this connector beyond those
values (short circuit or other) can provoke a
malfunction of the platform or of the DC/DC
converter and even damage it.

Pin 3 is a 12v controlled from the RS232.

CPU power connector :

To power the CPU (8 to 24v)

The charging connector:

i
L

This connector located on the left at the rear
of the robot, presents directly the + and — of
the platform batteries. When charging the

power the robot extérnally with a protected
power supplywithout his battery, just take off
the fuseand use a 12v power supply.




The ON/OFF switch:

The platform is switched ON and OFF by the interruptor
located on the left at the back of the platform.

The Fuse:

The 10 Amp fuse is located on the right at the back of the
platform.

Interface connector:

This DSUB-9 male front connector presents a
mix of input-output signals. The pinout is the
following: (ADC are from 0 to 3.3v tolerant)

1-5V 5- extra ADC
2- ADC IR Sharp Left 6- TX

3- ADC IR Sharp2 Right 7-8- GND

4- extra ADC 9-RX

The antenna connector:

This is the wi-fi antenna connector. Screw the
antenna carefully on the connector till the end.




Charging the robot:

A battery charger is included with the platform.
First make sure the platform and the charger are
OFF, then connect the plugs of the charging
cable and finally switch the charger ON, check
if your are in NIMH mode and press the green
button for 5 second. The charger will stop
automatically.

Caution:

Charge the robot at 3.5A on regular use.

_—

When the robot is completely discharged, you will need some time to launch 2 times the charger, he
will first charge the battery for 15 minutes and stop charging and you need then to relaunch the
charger again.

Never discharge deeply the robot (around Ov).

Charge the robot on a open area away from inflammable objects.

Do not let the battery without charging for more then 4-6 months, if so they can become dangerous.

N——



Computer and camera installation

The platform is sold with an Pan & Tilt IP camera or webcam and an embedded computer which
model can vary depending of the version. Those are independent elements from the platform which
can be replaced by any other model. For more information about your particular camera and
embedded computer please refer to their respective manuals included in the CD ROM of the robot.
The top aluminium support witch is already mounted on the platform, has been thought for the
fixation of those and other user components.

Their installation takes place as follows:

The upper aluminium
support can be Unscrew

v

The embedded
computer is fixed on
the down part of the
support :

v




The power cable of the computer

is connected to the appropriate
connector: _—

The Control Command
RS232connector is connected to
the computer.

Screw back the aluminium

support on top of the platform and
screw the IP camera on top of the

l

support.




Svystem architecture:

This architecture is composed by 2 Parts : The high level composed by the sensors and the CPU (or
other custom devices), and the low level composed by a ICD2 capable DSPIC motor board controller.
An I2C to USB adapter is the link between the CPU and the low level.

Once plugged, Linux or windows see the I12C bus as a serial port. So to control the wheels or receive
sensors data, you need to send or receive RS232 frame. The protocol is explained at the end of this
manual. A simple TCP/IP gateway is provided with source code to see how it is simple to control the

robot using WIFL -

USB/SATA /RS232/ CF/ IDE / GPIO WIFI remote clients
/NGA / SOUND / Mini-Pci /

WIFIBOT
TCP/IP

Robot_Server

i’latform + Sensors
_ CPU + Antenna

DSPIC30F2010/SPG ( 5, iggf 3 B
Gy

4

& 3 %, 34, 3 TEPT lil;ot Platform + batter?/
+ DSPIC Motor Contro
+ Encoders

Motor + Hall Coders




The control software (TCP)

Motor Control ON:

Simple GUI: Robot | Motors Input ] Activates the speed
control, Input_Left
Cantral OFF and Input_Right set on
peed Yiew the dialog will be
applied.
The control software: Speed View: Plots in Motor Control OFF:
real time the speed Deactivates the speed
The control software can be found in the CDROM in  Signal from the code control.

..\Software\control software\ wheels.

Install if necessary the Video Decoder
present in the same folder.

Launch the WifibotGUI program.

Click on Robot then Settings. The Robot
Settings window appears.

Set the Control Server IP and the Control
Server Port which by default is 15020.

Set the Camera IP and the Camera Port
which for the image is by default 80.

Select the proper Camera Type.

If the camera type is not present use Firefox
or Internet explorer at port 8080 to view
the image.

Click on Video, then select VideoOn. The
image from the camera will appear.

Click on Robot then Connect.

Click on Input then select Joystick or
Virtual_joy. The robot can now be operated.

The menu options:

----- Settings: IP settings of
the Control Server and

Settings the Camera.

Connect: Starts the
communication with
the Control Server.

Disconnect
Reboot Robok

Disconnect: Stops the

Reboot: Reboots  communication with «

the robot’s CPU if  the Control Server.
available.

Input Selections

Moters | Input ¥ides ABOUT  (control panel for
Jorystick calibrating the

Wirkual _Jow

joystick
Zonkral Panel 10y )
B
video Meshhetwork about  Video selections:
videa On Allows to configure
Wideo OFF

and control some

Weh settings .
options of the

‘fideo Processing OMN

Video Processing OFF camera.
Stay_on_Top

Snapshot

Ping OM

Pirg QOFF

EI _EE_! Current input: shows the

current input or allows to set it
- manually with keyboard.
u

Pan-Tilt camera control:
LAH
- - “ The red button takes the
camera to the default position.

You can click on the image
too for moving the camera.

>Sensor feedback: shows the
data retrieved from the range
sensors, the battery level,

- robot current and the speed of
the robot in tics.

9



The control software (TCP)
Simple GUI:

Settings menu
Set IP & port of robot
IP & port camera

Settings —
(' WiFROT GUI 4.5

I Robot | Motors In

Press the ESCAPE key to save and exit

Setti .
RcbatlP  [1921680101 =5 Ping Robot
~ UDP Connect

Disconnect

Reboot Robot
Ping ON/
Ping OFF

Web_Settings

TCP=15020

Robot Port ‘1 R020
UDP=15000

192.168.0.20

Carmera [P

Robot Type

Camera Port Set robot type
Camera Type ,': MIPEGPTU I WEBCAM Am3 1 WIFIBOT Lab
MPEG4RTU
5 2 Emaxx 4wd
SNRSPYIP 1721602 3 WIFIBOT SC/4G

Topology IP ‘10.18.20.1

COM Sleepms |30 COM me |20

Joystick Mumber |1 F\i’s!?_oht T_ype 1
i ifibiot=1

Emaxx=2

wifibot no odometrp=3 - facture*wifibot... boardinc




RTMIX multi-robot interface:

Installation:

1- Unpack the zip file.

2- Double-click on Setup.

3- Unselect from the program list those you may already have
installed on your computer.

4- Click on the « install » button.

5- When asked to reboot your computer always say « no ».

6- Once installation is done, create a folder « rtmix » in the web
shared folder of the web server installed on your computer.
If you have followed the standard installation this would be
« C:/wamp/www/ »

10- Copy the containt of «C:/Program Files/RTMIX/monsite/»
into the «rtmix» folder you just created, ex:«C:/wamp/www/rtmix/»

11- Reboot your computer.

Les programmes ci-dessous sont des composants utilisés par
RTMIX, Wous pouves ne pas les installer mais RTMIE risque de
ne pas fonctionner correctement.

Si vous avez déja installé I'un des composants {ou
une version ulkérieure) vous pouvez le décocher,

Yous devez d'abors cliquer sur “Installer” avant de pousoir
installer RTMIX. (Méme si aucun composank n'est sélectionng)

¥ MET Framework 2.0

¥ Direct: 9c

¥ oLsR (Topologie du mesh)

¥ WAaMPS (Apache Z + PHP 5 + MyS0OL 5)
¥ Pilokes Angelo WDM 25/01 /05

¥ R

| Installer I Cuitker




Features:

- The RTMIX multi-robot interface allows the user to control a team of up to four robots.

- The interface is best viewed with a 1024x768 resolution.

- Platform related controls are located on the left while visual related ones are located on the right.

- Before operation the user has to make sure all IP addresses and ports are correctly set.

- Selected robots can be controlled using the virtual joystick, a joystick or a wiimote, selecting more
than one robot at a time will have as a result having all of them receiving the same command.

- Cameras can be selected individually or blended in one image with RTMIX. Preset mixing layouts can
be selected and new ones added thanks to the “video source configuration” webpage.

- Certain functionalities need a reference which can be selected with a menu located just under the Mesh
and Map buttons.

- Certain types of supported cameras have incorporated relays which are set with the I/O checkbox.

- The “base” can be either an external gateway or the control computer itself (check “virtual” for this).

- The Map button needs to have an active internet connection and will show the robot’s and the base
position on a Google Maps webpage provided those are equipped with a GPS.

Mesh
Output . .
channeli port Configuration Video  topology Preset video
Input port window  graph mixing selection

channel port

Ml Interface RTMIX ¥2.9 ==l =l
i : Google
i
\ Robet 1 | IRTMIX [~ Wb | 80 maps
1 g0 o[ 15010 cf ez [ 172 16 . 0 .39 | 2000
RObOt Battery triz_old, ol - QK
Speed Mesh Topalogy Map
Selectlol\ sw [ BAsE < feo—— Reference for
SNR and MAP
\Roﬁat2| [172 .16 . 0 .10 camip 1| center [HOT T
1[15000 o [1s010 cf a2 f172. 16 . 0 190 | &0
W & zoom O _pIPEG MPEGH
Bftte;y—/’ :Deed —— ZooM + ___ Camera type
eve | .
S/ Ca Center [WOTT T SeleCtIOll
172 .16 . O &0
Robot 3 | [172 . 16 . 0 .103 Base [ @& z0om e ©
Speed of the |1[tsoo0 ofsow cf e [172. 16 . 0 .93 | [ wirtual zoom+|  zoom | \Camera
M e - selection
robot’smass o —s 7 E=E L] can 3] conter | HOTTTT
In [15000° ouw [[is0m0
 — . J172 .16 . 0 . @ &0
center o corfig [ sz | oushf [zo04 & zoom MJPEG%.(I"W@-\Camel‘a P
zooM + | zoom- |
Robot4 | [T72g6 0 104 | |1 | Launch | and port
Robot[l) /fm?o/vﬁ IlSDlD CI 82 5 Launchl Cam IP 4 Centerl”or o
Battery L L6, 0 .94 | 80 TN
e LaU_HChI Robat Yideo Source Lo L eees Camer:l rflay
. I /l/' 4 | I LaunchI Config%ion ConFian ZOOM-I contro
Signal to 2 I
Noise Ratio \
. Controls for a Check . Virtual
(Linux only) fut harei tual Not Current video : ovstick
uture cnargin « virtual » . . oystc
tati sing hen localhost implemented selection JOy
station when 10¢ainos . .
configuration

is the base




Program menu:

I Interface RTMIX v2.9

File | Input  Miew Markers Help

— v [MoLse
L B
II- Aukajurnp CI 82
Battery |
Speed |
SN |

The markers menu allows for
now only to take snapshots of
the current video window and
to place a marker on the map at
the location it was taken. The
snapshot can then be seen by
clicking on the marker.

I Interface RTMIX v2.9

Fil=  Input | Wiew Markers Help
B
Fulls
T P T

If1s000 o 15010 € &2

Battery |

Speed |

30 |

A

v

A

The input menu allows to
choose between four

modes of controlling the
robots. Those are:

- mouse (virtual joystick)

- joystick

- wiimote

- autojump (virtual joystick)
This is a mode where the robot
advances a certain distance with
a set speed and radius.

I Interface RTMIX v2.9

Rl:ll:u:ll:ll 172 .16 . 0 . 90

If1s000 o 15010 € &2

Battery |

Speed |

30 |

The view menu allows to

choose between two modes of
presentation:

- Normal view (default)

- Fullscreen view

This is a mode where the video
windows covers the whole screen.
It is particularly useful when using
configuration webpages or driving
the robots.




Configuration:

The configuration webpage is accessible clicking on the
“video source configuration” button when RTMIX is selected.
The video mixing capabilities were originally designed to be
embedded in larger robots and controlled remotely. They were
only later adapted to the robolab system, this is the reason why
some options such as the analog cameras are not applicable.
To create a custom layout to be added to the interface menu do
the following:

- Select the cameras and sensors to be displayed.

- Drag the cameras and the sensors at the desired location.
- Set the size, opacity and z-order of the different cameras.
- Press the save button and introduce a name.

Video windows can be
dragged around in order
8x analog cameras Not to precisely position them
(not used with u-troopers) used on the screen

4x network cameras
z-order

Sensor input
enable/disable

Scroll bar setting
the size of the
selected video

window

Scroll bar setting
the transparency
of the selected

video window Reset Save Not
config used




Camera Type and software clients
compatibility:




Web Cam Server web client:

Windows WIA SERVER: http://192.168.0.XXX:8080

Fichier Historique  Marque-pages Yahoo! Qutils 2
@ - 7 ( @ | hetp://192.168.0.103:8080/% & - )
) Les plus visités % Débuter avec Firefox &, A la une

X! -2- v | SearchWeb - [J +| B Mail -~ [} Shopping - &2 Personals - @ My Yahoo! £ News -+ 8 Games + CJ Travel - [& Finance - 3 Answers - 8 Sports + [& Signln -

Documentation - About

Terminé

©“ ot 196

Morilla Firefox
Fichier Edition Affichage Historique Marque-pages Yahoo! Outils 2

@ - c 7y ([ http://192168.0.103/streamtmp.htm o -
£ Les plus visités P Débuter avec Firefox i, Alaune

¥r -2 - ~ | SearchWeb - [J | 2 Mail = Y Shopping - W Personals - i My Vahoo! [ News = £ Games = (7 Travel + [ Finance - £ Answers - @ Sports = & Signln -

WIFIBOT

Display the robot stream

CAM1
Tpant [ pan- [ wm- [ e

Got response: pan_plus: 15

© The MIPG-streamer team | Design by Andreas Viklund

© The WIFIBOT networked robotic | Design by Wifibot

Terminé

1955




ﬁ:‘, Hetwork Connections

=Je

° File  Edit view Faworikes Tools Advanced  Help
Connecting to the robot: D - @ - (F | Dsewen [ o | {-
Address !@_, Metwark Connections i"! E
- |#| LaN or High-Speed Internet
. . . Network Tasks
Configuring your ethernet/wireless adapter: T Lt e
By default, the robot has been pre-configured with Fig1 e R ——
certain IP addresses. Before connecting to the robot E‘o:n“iéiﬁé“n:'f t“'sf . | Create shoriaut
i ange setkings of this
you may need to adjust the IP settings of the network | ™ e
adapter of your computer. Make sure all the devices N S
Cantrol Panel
in a same network having to communicate with the —
=% Local Area Hetwork Properties =
robot have the same class of address. S ——
To adjust the TCP/IP settings of the network adapter: Bornectudiss
HES 3Com EtherLink 10100 PCl For Complete PC M anageme
1- Right-click on My Network Places in the Start pEsE e
| B Client for Microsoft Metworks
menu, then Select Properties from the pop_up menu. SFHE and Printer Sharing for Microsoft Networkes
The Network and Dial-up Connections window i —
appears. (Figl) Fig 2
DTer::s“::::;Dn Control Protocol/lntermet Protocol. The default
e e e e e
2 - Create a network bridge between your interfaces [ Shouw con in rotiation area when cormected
or else disable all the network adapters except the [ x ]
. Ok Cancel
one you want to use for connecting to the robot
(Ethernet or Wi-Fi). Right-click the network adapter, Interinet ProtocolICR/IP) Rroperies @1%
. . General |
then SeleCt PrOpertleS from the pop_up menu. (ln Yqu can ggtlF‘ settings assigned automatically if your networ!(_supports
. this capability. Otherwise. you need to ask your network administrator for
Flgl) the appropriate P settings.
¢y Obtain an IP address automaticall
Q)ngtetheh:vlh:vwmgIF'addlnesst Y
3 - Double-click the Internet Protocol (TCP/IP) 1P sddress
item to display the Internet Protocol (TCP/IP) Detaul gateway:
Pr()perties window. (in Fig2) Fig 3 Obtain DN server address automaticall
(&) Use the fallowing DMS server addresses:
Ereterred DMNS server: 206 . 13 il 12
. . temnete DNS server
4 - Check the Use the following IP address option, Blmnan R wEEE
then enter the IP address for the network adapter. Set Adionced
IP address depending on the case : (in Fig3) Lo J[ coest

If you are connecting wirelessly to a robot:
Under windows because we bridge the wired
and the wireless interface, the IP are the same
as previous wired mode.

Under Linux we are on 192.168.1.XXX.
We NAT the eth0 to the ath0.

If you are connecting to a robot under Linux or
Windows with a cable directly to his Ethernet port,
then enter 192.168.0.x on your PC (x can be any
number between 1 and 254 except 250 and those
used by the CPU and the camera of the robot).

For example, a Wifibot Serial Number:
LABYYYXXX will have as IP

192.168.1. XXX, and 192.168.1.XXX:8080 for
the camera IP or webcam.

Set the Subnet Mask to 255.255.255.0

5 - Click OK when finished.

For example, a Wifibot Serial Number:
LABYYYXXX will have as IP for the CPU
192.168.0.XXX and 192.168.0.XXX:8080 for the
camera if webcam, 192.168.0.20:80 if IP camera.
Set the Subnet Mask to 255.255.255.0 and leave
Default gateway and DNS empty.




L Yireless Network Connection Properties E]E]

Connecting your wireless adapter to the robot:

General | Wirgless Networks | Authentication | Advanced

ze wWindows to configure my wirgless network. zettings

Once you have adjusted the TCP/IP settings, if you awvailable petworks:

are using a cable and providing the robot is switched foonnestio an avaleble network, chck Canfigure

ON then you are already connected but if you are
connecting wirelessly you have to make sure your

wireless adapter is connected to the robot and not to Szimmaliesy eorrasilie avlio nevei i e erd (e
something else. This can be done through windows @ =

or using the software provided with your adapter.

Preferred networks:

Fig 1

[ Add. .. ][ Eemowve ][ Froperties ]

Learn about getting up wirsless network:
zonfiquration:

To connect your wireless adapter to the robot using

windows, follow these steps: _ox J[ cance ]
. Switch ON the robot and wait a few seconds. T ' 1
. In the Network and Dial-up Connections Do - 3| P v |
window,right-click on the wireless network e 18«
adapter,then select Properties in the pop-up [ o
menu. The Wireless Network Connection ) ;-E;»?"ﬂmm <&
Properties window appears.(Figl) Fig2 ||§ oot | g unmsisns
. Click the Wireless Networks tab. A list of —
wireless access points appears in the powres 1 B st S |
Available networks box. (in Figl) - i s ommcins
. If the wifibot network is not listed in the 3 oy Comer | S

Available networks, then click Refresh till - =

it is. (in Figl)

. Check the Use Windows to configure my 2 x|
1 3 1 1 3 The fallowi irel k| ilable. T
wireless network settings option.(in Figl) N el e s B ot b ik e anis
¢ Clle OK When flnlShed‘ Available wireless networks:
. Right-click on the wireless network adapter i UofM Wireless

again, then select View Available Wireless
Networks from the pop_up menu (ln FigZ). Fig 3 3 Thiz wireless network, iz not secure. Becausze a netwaork

key [EPR] iz not uged for authentication or for data

The Connect to Wireless Network dialog ' ssnsl i e L
box opens with a list of available networks in - _
. Rk . v Allow me to connect ta the selected wireless netwark.
the Available networks box. (in Fig3) sven though it is not secure
° Select the Wifibot network from the llst, then If you are having difficulty connecting to a network, click Adwvanced.
check Allow me to connect to the selected Advanced.. | Conect | Cancel |

wireless network, even though it is not
secure option. (in Fig3)
. Click Connect (in Fig3), a pop-up window at
the bottom of the screen should appear Fig 4
indicating you are connected. (in Fig4)

j_..! Wireless Network Connection EI

Connecked ko: UafM Wireless
Signal Sktrength: Yery Good




Networking

Network architecture:

In the Wifibot Lab the embedded CPU works
as a gateway between the internal wired
LAN and the external wifi WLAN. The
CPU has at least one ethernet card and one
wireless card that form two separate
networks (LAN/WLAN).The LAN and the
WLAN should have in general a different
address class and therefore data needs to be LAN I/~ WLANP:
routed between them. Depending if you have |
chosen a robot under Windows or Linux the
problem of connecting the two networks has
been solved differently. Under Windows this
has been done by configuring a bridge
between the network interfaces, by doing so
the robot’s CPU appears to have a unique
network interface and uses one single IP
address. Under Linux, the interconnection is
done through Dynamic NAT (Network Fig 1
Address Translation) and the CPU uses two

different IP adresses, one for the internal

LAN and one for the WLAN. In both cases,

192.168.1.1
Bridge

LANIP = WLANIP:

WIRELESS 192.168.1.2

WLAN Bridge
255.255.255.0
192.1681.0

all local components of the robots such the Guisarayf DNAT: i Noile = Client Nodel
. . 192.168.0.2 ---- 192.168.1.x port 15002
IP camera will have their own IP address 192.168.0.3 --- 192.168.1.% port 15003 lient

within the LAN, but whe it comes to st el e
accessing them from the WLAN the method '

will differ. Under Windows as there is in
practice no distinction between the WLAN
and the LAN, every internal component will

LANIP: 192.168.0.1
Gateway
WLANIP: 192.168.1.1

WLANIP/192.168.1.3

be reached using its own IP address (see Ly WLAN [P: 192.168.1.2
X ) LANTP: 192.168.0.1 Gateway
Figl). Under Linux, only the robot’s CPU WIRELESS  Lanm:19216801

255.255.255.0
192.168.1.0

WLAN IP address can be seen and any
internal network element will have to be
reached using this single IP. In order to be
able to access the separate devices using a
single IP, we will need to assign to each of
them a separate port (see Fig2). This will
require to configure the CPU with the proper
routing table.

Fig 2




UPNP:

For a Linux or Windows robot
An UPNP server expose the
robot data:

. - - =Bl
-
S i =3 . .
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Liens favoris

E Documents

| E;' Musigue
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Autres »

Dossiers

[l Panneau de configuration
& Corbeille
bureauformello
cam_laught
chargeur
J ColerContols_demo
ColerContols_src
Develop
Finder2
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Microtrooper CAD
. nEw_mand

i
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Platinurm-5RC -0-5-4-547
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. Périphérique réseau !
N wirsomLass?
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Informations sur le périphérique

Fabricant : WIFIBOT
bt f v weifibot, com
Maodéle ; LABV2
hittpa//192. 168. 1.67: 15020
N® dz modéle : CAMERA
Page Web du hitp: 192, 168. 1.67:8080
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Informations de depannage
Numéro de série | wibtD3 10067
[ ]
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WLAN modes: i

Managed 4= ,
Let’s have here a quick overview of the different J - ..,
modes Wi-Fi adapters can be configured : [T, Master Master B\ .

y anﬁged
-Infrastructure Master (Access Point) \# e \ﬁ
-Infrastructure Managed (Adapter/Bridge)
-Ad-hoc without routing algorithm _
-Ad-hOC Wlth the OLSR routing algorithm o INFRASTRUCTURE 'J
(Mesh Networking) 3 MODE B

hManages 1. . i
In infrastructure mode we have a master/slave T
structure where all the data is centralized in one Fig 1
device called access point (server/master) to which
different adapters (clients/slaves/managed) connect. Ad-hoe
A client cannot talk directly to another but has to il é/ 1
pass by the access point which will forward the data 7 '
to the destination. Several access points can be &Rl :
connected together with cables extending in this way / gl \
the zone covered by the wireless network. This is the ;; Ad Jm‘;:g{
most common setup for a Wi-Fi network (see Figl). f P \

o i N
In ad-hoc mode we dp not have any central 7 ADHOC - G
management, each client can talk directly to the 'k MODE i
other. This mode works fine for networks with few é/ . .ﬁg
elements. Without any routing algorithm, each 3 = -
element needs to have a direct radio link with the Ad-hoc Fig 2 Ad-hoc
others in order to communicate, no data will be
forwarded (see Fig2). If a routing algorithm such as
OLSR or BATMAN is added, you obtain a self- Ad-hoc + OLER
organizing mesh network in which message ! g o
forwarding is possible wirelessly between different i ik
nodes, connecting in this way devices which are not ; IERI _
within direct radio range (see Fig3). This allows to JAdhoe Pf | \
extend the zone covered without the need of any DL+ o J "'.
cable.The network is completely dynamic, routing :
tables are rewritten automatically and dynamically / st Iew \
| |

as the network changes. If a new OLSR or 2 MESH .l

BATMAN enabled device appears, it will be A

) . MODE .
automatically detected and merged to the routing é/
tables of each node. This is especially useful for 3

mobile networks that can change over time like for Ad-hoe + OLER Fig3  Adhoc+OLSR
example in a multi-robot application.
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Network configuration

Robot under Windows XP

By default all robots come already configured and ready
to work. Information is given here for those users willing
to make changes in the network configuration.

When working under Windows the robolab can

only be configured in the managed and ad-hoc modes.
For configuring the IP settings in managed mode or
connecting the robolab to an AP or an already

created ad-hoc network please follow the steps detailed
in the “connecting to the robot” section. In addition to
those steps, it is recommended to create from the robot
itself the ad-hoc network to be used:

1. Open Network Connections, Select your Wireless
card right click on it and select Properties.

2. Click the Wireless Networks tab.

Enable Use Microsoft Windows to configure my

wireless network settings

Click Add...

For Network name (SSID) type: wifibot

For Data encryption select Disabled

Enable This a computer-to-computer (ad hoc)

network

8. Click Ok to close the ‘Wireless network
properties’ window

9. Click Ok to close the ‘Wireless Network
Connection Properties’ window

10. Using your test computer wireless adapter, view
the available wireless networks, check the list and
validate that you can see your newly configured
wifibot network. If it is configured, try to
connect to it. If you cannot find your new network
verify the settings are correct.

»

N

L. Wireless Network Connection Properties

General -WifE|ESS Metwark s é.ﬁd\ranced

Uze Windows to configure my wirelesz network, zettings

Available networks:

To connect to, disconnect fram, or find out more information
about wireless networks in range, click the button below.

Wiew Wireless Metworks

Preferrad networks:
Autornatically connect to available netwark z in the order listed
below:

Add..
Learn about getting up wirsless network, m
configuration.
[ (1] 4 l [ Cancel ]

Wireless network properties

Azsociation i.-’-'«uthentiu:atiun Eu:unneu:tiu:ur';-

Metwork name [S510]: iéumething -I

Wireless network key

Thiz nebwork, requires a key for the following:

Metwork Authentication:

[ata encroption: | Disabled w |

Thiz iz a computer-to-computer [ad hoc] network,; wirelezs
acces: points are not used

ok ||

Cancel ]
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Robot under Linux

Under Linux all modes are possible but master mode seems buggy since Xubuntu 9.04. We will see
here the different parameters involved in the configuration of the robot. There are a few important
configuration files we need to manage in the robot:

/etc/metwork/interfaces

/etc/init.d/wifibot-init launch /usr/sbin/wifibot-init the script witch set the NAT
/etc/init.d/wifibot-server  launch /usr/sbin/robot_server the robot server for control
/etc/init.d/wifibot-mjpeg  launch mjpeg-streamer the webcam server
/etc/wifibot.ini Some variables for /usr/sbin/wifibot-ini

/usr/sbin/wifibot-init
/usr/sbin/robot_server

The 12C modules for the robot or the ultrasonic sensors are in /dev/ttyUSBO and /dev/ttyUSB 1

These files can either be edited outside the robot and then transferred or directly edited on the robot.
The “interfaces’ configuration file:

This file allows to specify the IP settings of the different network interfaces present on the robot and
the wireless settings when it applies. All the Wifibot Lab have the ethO interface for the LAN and
the athOO interface for the WLAN connection. As we have seen there are 2 possible wireless modes,
here we will show an example of configuration of this file for each one of those modes.

Firefox
Or
Internet Explorer
Toview Camera

hitp-ffrobotiP-8080
hitp-ifrobotiP-80

o e Log : wifibot
i ’ I sl Pass - wifibot
o= = - 4 Lab+ SBC Linux LAB101101
e AN &= (OF) - - a inux
== SsID . | .

lab101101

SBC XPE
RTMIX or Chan6 Ath07192 168.1.101

Simple GUI Eth0 192 1686.0.101

192.168.1 xxx
255.255.255.0




Infrastructure Managed:
*WLAN IP settings

v S T —
Fichier Edition Recherche Options Fenétres Aide | o [f the wireless
D|@|=|S] |8 | s [mEs / network is further to be

Iaua;e.. inet loopbaclk Connected tO another

»

auto athl
iface athl inet static

network (i.e Internet)
# enszure athl iz down (never fails bec we Ileed tO Specify the
pre-up wlanconfig ath( destroy |

# =et up the athl dewvice in Tnging up the interface (unless vou're using AutoCreate) gateway.
pre—up wlanconfig athl
address 192.1658.1.106
netmask 255 255 255.0
gateway 192 . 168.1.2

* wireless mode

;;;eigsfwgii;fgl;?ﬁgygss1d linksys SpeCIfled to managed,
AR et 1 Y P e Py LAL v that is, it will connect to
auto tho an existing wireless
Sty P vt It | P network.

netma=sl 255 255 255.0

#auto sthl e SSID, that is the name

#iface ethl inet static

of the wireless network
the robot will connect.

#address 192.168.2.105
#netmask 255.255.255.0

«C\Users\laurent’\Desktop\xBB instd044Bb_instinatwo kiinteriaces Clients [Lf] 26 lignes. 67 \.LAN IP Settings
Ad-hoc:
PRSIV . o s s o aia= *WLAN IP settings
Fichier F:iition Recherche Options Fenétres Aid; / o The gateway IP if
ole) (6] | [e] | #l-| @ || therc is one,

leuto lo
iface lo inet loopbachk

1

— » wireless mode
specified to ad-hoc,
that is,all devices will
talk directly to each

auto athl
iface athl inset static

# ensure athl is down (never fails bec
pre—up wlanconfig athl destroy |
# ==t up the athl device in ode hefore
pre—up wlanconfig ath ate wlandev
address 192.168.1.106

ging up the 4
wlanmode ad-hoc

e (unless you're using Autolreate)

netnask 255.255.255.0

gatevay 192 163.1.2 other.

wireless—channel 1

wireless-essid 1abl00106  SSID, that is the
pre—up iwconfig athl essid laleDlDSf .

# IF you u=se WEF, put the key here: name ()f the ereless

fwireless-lkey 1234-1234-1234-1234 .
network the robot will
auto =thi

iface ethl inet static
zddress 192 165.0.106 connect.

netmask 255 255 255 .0
FauEE R e channel to be used,

#iface ethl inet static
#address 192 .168.2.105

#netmask 255 255 2E5.0 ¢ LAN IP settings

|| #CAUsersyaurent\DesktopiwEb_inst904w86_instinetworkiintefacesAdHocs [Lf] 28 lignes. £ i MNum | —3%— 00001 |001




The “‘/usr/sbin/wifibot-ini”> configuration file:

This is the last step of configuration, we will first specify the routing tables of the NAT
address translation, this is needed to make the embedded devices visible from outside the
robot. Then we set the commands to launch the control server and some computer dependent
drivers at boot time.

Information about IPTABLES/NAT can be found at http://www.netfilter.org/

We use « iptables » The interface we ~ The WLAN interface The LAN device

for seeting the NAT are « NATting » IP and ports we will IP and ports we

connect to from outside. want to reach
(i.e the camera)

T wifibot-init* - WnVi

Fichier Edition [Recherche Options Fenétres Aide

o|wlmla) + ]l of slnlf / \

#! sbin-bas =

sysctl —w get . ipvd ip_ forward=1
source Setgswifibot . ing

v

sudo iptalles —t nat -4 REOUTIHG —1 athl -p tcp —d Srobotwlanip —dport fcamportl —j DHAT ——to fcamllip: Scamportl I
sudo iptables —t nat -4 FERROUTING -1 athl -p tcp —d Srobotwlanip —dport Scamport:d —j DNAT —to Scamip: fcamport?

sudo iptables —t nat —4 FREENUTIHG —-i athl -p udp —d Srobotwlanip ——dport Scamporti —j DNAT ——to Scamip: $camport3
=z=udo iptables —t nat -4 PRERONWIHG -1 athl -p udp —d Srobotwlanip —dport Scamportd —3 DNAT ——to Scamnip: Scamportd

sudo iptables —t nat —A4 POSTROUTNIG —o ethl —j HASQUERADE

< )sershaurentDeskiopi=a6_instA04wB6_instbinywiNgoknits [Lf] 16 lignes. 914 caracteres ' i Mur  (=100%— 00012 (001
AN ]

Read the
/etc/wifibot.ini file
to get NAT info

IMPORTANT NOTE!!!!: When editing the configuration files under windows, use the
“WinVi32.exe” text editor ONLY, it is included in the CD ROM at \software\WinVi32\

It is important to use it to respect the Linux format, specially when editing configuration files.
Another option is to edit the files directly on the CPU under Linux with the installed “vi” editor,
check http://www.linuxfibel.de/vi.htm for more information.




Remote access

Remote access to the desktop of a robot
working under Windows XP:

When working with the robolab, it is always
possible to attach a screen, a mouse and a keyboard
directly into the embedded computer but it is often
more convenient to have access to the robot
remotely over the network. If the robot works under
Windows follow these steps:

1- Click Start, point to All Programs, and then
point to Accessories.

2- In the Accessories menu,point to communications
and then click Remote Desktop Connection.

3- In the Computer box, type the IP address or the
name of the robot you want to connect to (Fig 1).

4- Click Connect.

5- When the Log On to Windows dialog box appears
type root as the user name and wifibot as the
password, and then click OK (Fig 2).

The Remote Desktop window opens, and you see the
desktop settings, files, and programs that are on the
robot. Your robot remains locked, and nobody can
access it without a password. In addition, no one will
be able to see the work you are doing remotely.

To end your Remote Desktop session:

1. Click Start, and then click Log Off at the bottom
of the Start menu.
2. When prompted, click Log Off (Fig 3).

“® Remote Desktop Connection |Z||i|g|

Computer; | rnediswnrk B |

[ Caonnect H Cancel H Help ][ Optians »»

Fig 1

Log On to Windows

,

Copyright & 1985-2001
IMicrosoft Corporation

User name: | Eleanor |

Password: | (LITTL L) |

[ Ok J l_ Cancel ] [thions -

Fig 2

Log Off Windows

fre wou sure ol wank ko log off?

l Log Off I ’ Zancel

Fig 3




Remote access to the command line of a robot 1 - Enter the IP 2 - Check the SSH
working under Linux :

address here. option.
To remotely log into the robot’s Linux operating Z& PuTTY ConfisSRly =
. Cateqgony:
system we will make use of a protocol called SSH 5 Sovie | S KT e |
(Secure Shell) which facilitates encrypted L roLoamng ey yu mneg,\:ihost R
communication across networks. This requires a - Keyboard IT““”“E e 5 !
. . . - Bell
SSH client program. Whichever the SSH client you  Features —
. C Raw  C Tehet C Rlogn & S5H
use, the procedure is similar: e ance = st © Hlean
- Behaviour i~ Load, save or delete a stored session
. Tranzlation Saved Sessions
. Open the SSH client. - Selection
- Colours :
. Enter the CPU IP address (the default port &1 Connection Defat Setlings oo |
. . -
is 22) and then start the connection. R _sae |
. The first time a connection is established, & eoan _beee |
the program will ask for confirmation. -~ Auth
i Tunnels ’ .
e g Cloze window an exit:
* Enter logln' WlflbOt' - Bugs  Always Mever  © Only on clean exit
. Enter password: wifibot
About | /Dpen I Cancel
y

For your convenience the CDROM includes a free
SSH client you can find in \software\putty\ 3 - Click Open to /

start the connection.
Connect to the robot in the following steps:

5 - Enter login:
wifibot
x

The server's host ke is not cached in the registry, You
! 5 hawe no guarantee that the server is the computer you
think it is.
The server's rsa2 key fingerprint is:
| ssh-rsa 1024 bdic1:c9:b6:80: 24: 76:41:58d: 1e:de: 15:0b:04:d0:e3
IF wou trust this host, hit Yes to add the key to
PuTTY's cache and carry on connecting.
IF wou want ko carky on connecting just once, without
adding the key to the cache, hit Mo,
IF vou do nat trust this hast, hit Cancel ko abandon the
conneckian,

% | Kon | Annuler I

N\

wifibotiTwifibotiab: ~

4 - Confirm the connection.




File transfer

Transferring files to a robot working
. ~ Type the name of a program, folder, document, or
under Windows XP: : Inkernet resource, and \Windows will open it for wou,

Open: | WCamputerMame| W |

For transferring files we will make use of the
file sharing capabilities of Windows XP.

From your computer in order to connect to the I
robot and transfer files do the following:

a4 H Cancel H Browse, .. l

1. Click Start > Run. Connect to ISTE5T34

=
2. In the Open field type \\Robotname ’1..“- 'llf‘x
or \IP address sk il
3. In the window that appears, type in the Connecting ko Istest3400
username root and password wifibot
Lser name: | f w |
4. Click OK
. Passwiord: | |
5. Only “\data” folder is shared and not
protected with fbwfmgr [ |remember my passwaord

Important Notice for Xpe:

To change the configuration to the Compact Flash
except the /data folder witch is writable

In the command terminal:

fbwfmgr /disable and reboot to change CF
fbwfmgr /enable and reboot to reprotect CF




Transferring files to a robot working under Linux:

For transferring files we will use the SFTP protocol,this requires an SCP client program. For your
convenience you will find in the CD ROM a free SCP client in \software\WinSCP\

Connect to the robot in the following steps:

1 - Enter the IP address here.

Session
; o Hozt name Port number
=)+ Errviromment e
e 22 -
e Directonies N -

----- S5H

2 - Enter User name : Fref — =
----- T Tt

wifibot

—

3 - Enter password: wifibot — |

—Protocal
" SCP {* SFTP [allow SCP fallback) " SFIFP

4 - Click Login to [~ Advanced options
initiate the ConneCtiOIl. A i Languages i 2avE. i ’—I-'togin Cloze

x|

The server's host key was not found it the cache. You have no guarantes that the server is the computer you think it is. The server's
! key fingerprint is: ssh-rza 1024 bd:c1:c9:b6:80: 24: 76:41:8d 1e:de:15:0b:04:d0: 23

5 - Conflrm the I pou trust this host, press Yes. To connect without adding host key ta the cache, press Mo, To abandon the connection press Cancel.
connection.

Continue connecting and add host key ta the cache?

. . Error looking up uzer groups.
6 - Confirm again. @

0k |

Tz root@192.168.0.59 - WinSCP =10l x|

Local Mark Files Commands Session Options Remote
DIEEREEEI T B | [eomiazmeaos =] 5 | & - F
C: Disque local - =R R RE N =T [ =l - =Rz e

E 5 ts

MName Type Changed ok MHame = Size | Changed Rights !

®.. Parent directory  14/05/200... [=M 01J01{1570 [ |

(EAdobe Dossier de fichiers  03/0S/200... = ssh 14/0S/2005 11350 rwx=-een |

(EMa musique Dossier de fichiers  04/05/200... simple 20590  0B/0S{Z005 22:27  rwxruwxrws |

[(ZMes images Dossier de Fichiers ~ 14/05/200... & se0firewal 18 01j01/1970 PR XTI i
You are now connected and you Bves videos Dossier de fichiers  03j05/z00... | | | [@lmdes.hemt sitsSe TomeraEong G |

C3My eBooks Dossier de fichiers  03(05/200... bash_histary 2649 14J05(2005 1547 rw-—-—v |

1 < [CDwifibot4G-new-soft Dossier de fichiers  08j0S/200...

can start transferring the files. i e

O Agalmage. tif 24730 InkerVideo Medi., 10j0S/z00...

T copyright-ang.pdf 73085 Adobe Acrobat ... 08/0S/200...

@RDefault rdp 1178 Connexion Bure... 11j05/200...

[ deskrop.ini FF Paramétres de ...  0<4/05[200...

Flfeuile_sntete.pdf 50465 Adobe Acrobat ... 04j05/200...

TFlkbis _wifibot.pdf 847 606 Adobe Acrobat ... 04/05/200...

FlMeshcube versiont en... 540046  Adobe Acrobat ... 140S/200... -

k] | L3 | | o

0B of 5 446 KB in 0 of 22 0B of 346168 in0of 5

F2 Rename F4 Edit FE& Copy F& Move CH¢F7 Create Directory Fé Delete F4 Properties ELF10 Quit

I 15298 [ 18178 [ [Baes [ scP [ oooos | 7




Communication protocols

The robolab has been thought as an open robotic tool and as such it allows the user to have an
absolute control over the higher layers. The user can work at two different levels with a
robolab, on one side it is possible to program on the embedded computer your own autonomous
behaviours and on the other you can consider the robot as a network peripheral and program all
processes on a remote computer to finally only send the final commands to the robot or robots to
perform.

The only level that is not accessible to the user is the microcontroller that takes in charge the
motor control unless the user plug a ICD2/ICD3 debugger. The programmer will have therefore
to stick with the established communication protocol between the embedded computer and the
microcontroller. For a description of this protocol please see the dedicated annex and the APL
Users are free though to make use of the two existing protocols between the embedded
computer and the provided control interfaces for their own projects or to create a new one
altogether that would suit better their application needs. This low level communication is only a
mater of sending and receiving RS232 frame.




The computer-WIFIBOT control interface protocol:

Here the communication takes place through one TCP socket. The robot is the server and the
interface the client. The communication channel is through robot’s port 15020 and unlike the other
protocol it is used for both sending and receiving data.

Messages to port 15020:

“Ilcomglcomd|” this is simply the two speed command for the motor where “comg” is the speed for
the wheels on the left (char) and “comd” is the speed for the wheels on the right (char).

The information contained in the
sent speed bytes is codified over

the bits in the following manner: Speed value range (6bits)
0-40 with closed loop

1: Closed loop 0-60 with open loop
0: Open loop

| [ AN

Speed byte: CTRL DIR SPEEDS SPEED4 SPEED3 SPEED2 SPEED1 SPEEDO

T In closed loop the speed In open loop the speed value is
1: Forward value is the number of simply multiplied by 4 and
0: Backwards  encoder tics per control sent to the PWM registers that
period which is 10ms. feed the motor drivers.

Messages from port 15020:

The robot sends us a buffer of 14 char with sensor values. Note: if the robot is the two encoder
version, then the rear speeds values are a copy of the front encoders values.

“IBATTIFLSIRLSIFRSIRRSIAN1IAN2lodoLlodoLlodoLlodoLlodoRlodoRlodoRlodoRI”

RSSS ==l

Battery Front Left Rear Front Rear ADC Left AD Left Right
level (char) Speed Left Right Right onpin2 Righton Odometry Odometry
(char) Speed Speed Speed of the pin 3 of
(char) (char) (char) interface the
connector interface
(char) connector

(long) (long)




buffso_send[0]=(char)(bat+20);
buffso_send[1]=(char)datal..SpeedFront;
buffso_send[2]=(char)datal..SpeedFront;
buffso_send[3]=(char)dataR.SpeedFront;
buffso_send[4]=(char)dataR.SpeedFront;
buffso_send[5]=(char)datalL.IR;
buffso_send[6]=(char)dataR.IR;
buffso_send[7]=(char)datal..odometrys;
buffso_send[8]=(char)(datal..odometry >> 8);
buffso_send[9]=(char)(datal..odometry >> 16);
buffso_send[10]=(char)(datal.odometry >> 24);
buffso_send[11]=(char)dataR.odometry;
buffso_send[12]=(char)(dataR.odometry >> 8);
buffso_send[13]=(char)(dataR.odometry >> 16);
buffso_send[14]=(char)(dataR.odometry >> 24);

The computer- RTMIX control interface protocol:

Here the communication takes place through two channels of UDP sockets. The first channel
(robot’s port 15000) is for sending commands to the robot while second (robot’s port 15010) is to
request data from it. Communication is done by the use of different and specific messages that the
robot separately processes in order to take the proper action. We will present here only the basic set
of messages necessary for your program to deal with the control interface, please refer to the source
code for more detailed information.

Messages to port 15000:

“lilnliltl” this has to be answered with “lolkl” to let the control interface know we are really there
“Islpleleldl IRSI ILSI” this needs no answer. RS stands for right speed and LS for left speed.
Messages to port 15010:

“lilnliltl” this has to be answered with “lolkl” to let the control interface know we are really there

“Idlaltlal IxIxIxl.IxIxIx].IxIxIx|.xIxIxI” this is a request for sensor data, the message includes the IP
address of the reference for calculating the SNR. This needs to be answered with:

“IBATTIRSILSISNRI IxIxIxlLIxIxIxlLIxIxIxl.IxIxIxI [LAT...byte 39ILNG...I”

Battery Speed feedback SNR Robot’s IP Latitude Longitude
level (char) (char) (char) address (char) (float) (float)




The CDROM

The CDROM included with the robot contains the
documentation and sample programs for the robot. Its
contains three folders:

Documentation:

In this folder you will find the original documentation of the platform (this file), the embedded
computer and the camera.

Software:

This folder contains the RTMIX remote multi-robot control software installation program, a
copy of the robot’s embedded server, as well as several tools necessary to manage the robot.
The location in the robot for the embedded server (robot_server.exe) is the “data” folder of the
Compact Flash, the user is free to replace this file with his or her own program for giving the
robot autonomous behaviors etc.

Code Samples:

Here you can find the source code of the robot’s server for Windows and Linux as well as
samples for the programming of remote control applications on computers under both
Windows and Linux.




The standard CPU

Industrial 'Single Board Computer

Intel Atom processor

Onboard VGA, LVDS , DVI, Giga LAN,
Mini PCI, USB2.0, SATA

AC97 Audio and Compact Flash socket

Form Factor

3.5 inches Miniboard

CPU Intel Atom N270 processor 1.6GHz
Package type: FCBGAS |, Front side bus: 533MHz
Memory One 200-pin DDR2 S0O-DIMM SDRAM up to 2GB
Non-ECC, unbuffered memory supported only
Chipset Intel 945GSE & ICHTM

Real Time Clock

Chipset integrated RTC with onboard lithium battery

Watchdog Timer

Generates a system reset with internal timer for 1min{sec) ~ 255min(sec)

Power Management

ACPI 1.0 compliant, supports power saving mode

VGA Interface

Intel integrated extreme GMA 950(Graphic Media Accelerator) Technology

Video Memory

Up to 224MB shared with system memory

LVDS interface

Onboard 18-bit dual channel L\VDS connector

Serial ATA interface

2 x serial ATA interface with 150MB/s transfer rate

Solid State Disk

IDE supports 44-Pin Disk On Module with +5V power supply
One Compact Flash Type Il socket

DVI Interface

Onboard Chrontel CH7307C DVI Transmitter for DVI interface

Audio Interface

Intel ICHT-M integrated with Realtek ALC655 5.1CH ACY7 Codec

LAN Interface

1 x Intel 82574L Gigabit Ethernet controllers

GPIO interface

Onboard programmable 8-bit Digital /O interface

Extended Interface

1 x Mini-PCI socket

Internal /O Port

1xIrDA, 1 x GPIO, 1 x AUDIO, 1 x CDIN, 1 x LVDS, 2 x USB2.0
1 x RS232/RS422/485, 1 x DVI, 1 x LCD Inverter, 2 x SATA » 1 x HDTV

External I/O Port

1xCOM, 1 xVGA, 1 x RJ45, 2 x USB2.0, 1 x PS2

Power Requirement

9~24V full range DC Input

Dimension

T4emm x 107mm

Temperature

Operating within 0~60 centigrade
Storage within -20~85 centigrade




