
Installing and Running Linux/Player Project on the 914 PC-BOT

This guide assumes you are familiar with Linux and are comfortable using a terminal window and 
manually issuing commands.  If not, that's okay – it's pretty straightforward and you can be up and 
running relatively quickly.  You may want to spend some time familiarizing yourself with Ubuntu and 
Linux in general before you proceed (but it's not absolutely necessary).  See the following links if you'd 
like more info before getting started.
https://wiki.ubuntu.com/
http://www.psychocats.net/ubuntu/index

1. Download the image

Make sure your PC-BOT is connected to the internet.
Whitebox Robotics supports Ubuntu 6.06 LTS (long term support) Linux.  
The first step is to download the image from one of Ubuntu's mirror sites.
http://www.ubuntu.com/products/GetUbuntu/download?action=show&redirect=download

Click on the location closest to you and download the .ISO image.  Two examples below.
 PC (Intel x86) desktop CD 
ubuntu-6.06.1-desktop-i386.iso

Burn the image to disk using whatever method you are accustomed to.  For help see: 
https://help.ubuntu.com/community/BurningIsoHowto

2. Install Ubuntu

Here is a link to a graphical walk-through of an Ubuntu 6.06LTS install:
https://help.ubuntu.com/community/GraphicalInstall

For any questions you should consult the Ubuntu forums:
http://www.ubuntuforums.org/forumdisplay.php?f=140

NOTE:
At the “Prepare Disk Space” screen you have a few options depending on your current configuration 
and how you want to set up Ubuntu.  If you have Windows XP installed on the hard drive and want to 
keep it, you will choose to resize the existing partition and create a dual-boot machine (at start-up you 
can select whether to boot into Linux or Windows).  
For more info see: https://help.ubuntu.com/community/WindowsDualBoot
If you want a clean install of Linux only, select “erase entire disk”.  For those of you familiar with 
partioning you can manually edit the partitioning table.  If you do this, our recommendation is to make 
a 2GB swap file and partition the balance as you see fit.

3. Update Ubuntu

The next step is to login to Ubuntu and perform the updates.  On the upper right task bar you should see 
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a little window saying “software updates available.”  Click on the red icon and install all available 
updates.  This may take a while.  Restart your system after the updates are installed.

NOTE: if you do not see the update window, click on System-Administration-Update Manager and 
install the updates listed.

4. Prepare for and Perform Kernel Patch

The M3 controller in the 914PC-BOT does not work with the standard Linux kernel.  Two 
modifications are required and the kernel must be recompiled.  This is a long process and will take 
approx. 2 to 3 hours to complete.  Most of that time will be spent waiting for the kernel to recompile 
and there is no need to sit next to the PC-BOT while this is happening.  Make sure your PC-BOT's 
charger is plugged in before performing these steps.

For a detailed guide on how to perform a kernel rebuild in Ubuntu see:
http://www.howtoforge.com/kernel_compilation_ubuntu
Each individual step will be listed below and this is just a quide to provide information on why each 
step is necessary.

NOTE:  we will not be using kernel 2.6.18 as mentioned in the quide.  We will use 2.6.15 as it is the 
latest version supported in Ubuntu.  If you are comfortable recompiling a kernel and want the latest 
version feel free to use it.  We have not attempted it and are not sure what the outcome will be – 
hopefully it won't be kernel panic.

To make the necessary changes we must open a terminal window.  Click Applications-Accessories-
Terminal.

Change to root: it's best to perform these steps as the root user.  In the terminal window type:

sudo -s -H

Update the packages list:

apt-get update

Install all the required packages

apt-get install kernel-package libncurses5-dev fakeroot build-
essential bin86

Download the linux-headers.

apt-get install linux-headers-`uname -r`

Download the linux-source
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apt-get install linux-source

Upack the source file

cd /usr/src

tar xjvf linux-source-2.6.15.tar.bz2 

Create a symlink to the kernel sources

ln -s linux-sources-2.6.15 linux

Prepare to patch the kernel.

cd /usr/src/linux/drivers/usb/serial

Edit ftdi_sio.h and add the appropriate lines to the end of the file.

gedit ftdi_sio.h

NOTE: ignore the gnome warning that may come up.

Add:

/* White Box Robotics */
#define WBR_VID                 0x1781
#define WBR_M3_PID              0x09CE

Save the file and close gedit.

Edit ftdi_sio.c, add the following to the id_table_combined structure

gedit ftdi_sio.c

Add: 

        { USB_DEVICE(WBR_VID, WBR_M3_PID) },

NOTE: half way down the file you'll see: 
static struct usb_device_id id_table_combined [] = {
and a list of entries matching the format above.  Insert the line above inside this table.

Save the file and close gedit.
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5. Configure the Kernel

It's a good idea to use the configuration of your current working kernel as a basis for your new kernel. 
Therefore we copy the existing configuration to /usr/src/linux:

cp /boot/config-`uname -r` ./.config

Now run

make menuconfig

which brings up the kernel configuration menu. Go to Load an Alternate Configuration File and choose 
.config (which contains the configuration of your current working kernel) as the configuration file.

Go to “Processor type and features”
Select “Processor family”
scroll down and select “VIA C3-2 Nehemiah”
scroll down to “Toshiba laptop support” and press “n” (excludes)
scroll down to “Dell laptop support” and press “n” (excludes)
scroll down to “Timer frequency” and select 1000Hz

Now select <Exit> to go to the main menu.

Select <Exit>, answer the following question (Do you wish to save your new kernel configuration?) 
with Yes.

6. Build the Kernel

To build the kernel, execute these two commands:

make-kpkg clean

fakeroot make-kpkg --initrd --append-to-version=-wbr kernel_image 
kernel_headers

NOTE: this process will take a few hours.  Be patient.

7. Install the new Kernel

Change to the directory where the new kernel and image sit.
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cd /usr/src

ls -l  

This will list the newly built kernel image and header files (.deb).  To install these files:

dpkg -i kernel-image-2.6.15.7-ubuntu1-wbr_10.00.Custom_i386.deb

dpkg -i kernel-headers-2.6.15.7-ubuntu1-wbr_10.00.Custom_i386.deb

8. Edit the Grub Menu

Now edit the grub menu so the new kernel image is the first option.

gedit /boot/grub/menu.lst

Scroll down to the bottom of the file and find the two entries for your custom kernel:

title Ubuntu, kernel 2.6.15.7-ubuntu1-wbr 
root (hd0,0)
kernel /boot/vmlinuz-2.6.15.7-ubuntu1-wbr root=/dev/sda1 ro quiet splash
initrd /boot/initrd.img-2.6.15.7-ubuntu1-wbr
savedefault
boot

title Ubuntu, kernel 2.6.15.7-ubuntu1-wbr (recovery mode)
root (hd0,0)
kernel /boot/vmlinuz-2.6.15.7-ubuntu1-wbr root=/dev/sda1 ro single
initrd /boot/initrd.img-2.6.15.7-ubuntu1-wbr
boot

Cut these two sections out and place them at the top of the list.  This will ensure the default grub boot 
selection is your new kernel.

Save the file and close gedit.

9. Reboot the system

shutdown -r now

If everything went according to plan your system should start up running your new kernel.

NOTE: unlike the original Ubuntu boot sequence, this one has a black screen and it appears that 
the system isn't doing anything.  Have patience.  It is booting and soon you will be promted for 
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your username and password.

After logging in, open a terminal window and verify the new kernel is running with:

uname -r

It should display
2.6.15.7-ubuntu1-wbr

If it does not, reboot and before grub loads, press ESC to enter the menu.  Boot with the old kernel: 
2.6.15-27 and go through the process again.  Don't forget to edit your menu.lst file to remove the first 
two entries for your failed kernel. 
Restart the process at step 5 and try again.

10.Install Drivers for USB Wireless Network Card

The PC-BOT is supplied with a Linksys WUSB54GR wireless network card.  To use it with Ubuntu, 
you must install the proper modules and configure the adapter.  Details can be found here:
http://www.ubuntuforums.org/showthread.php?t=192588&highlight=wusb54g

A summary of the steps is here (for an explanation of each step, see the link above – otherwise, just 
execute the commands below and the drivers for your card should be properly loaded).

sudo gedit /etc/modprobe.d/blacklist

add the following line to the end of the file

blacklist rt2570

save file and close gedit.

Reboot the system for the change to take effect:

sudo shutdown -r now

After logging back in, open a terminal window AND your web browser.
Download ndiswrapper from:
http://prdownloads.sourceforge.net/n...ar.gz?download

Pick a mirror close to you and save the file to disk.  The file will probably be saved on your desktop so 
move it to your user directory:

ls ~/Desktop 

this will show you the filename you downloaded (ndiswrapper-version.tar.gz)
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mv ~/Desktop/ndiswrapper-version.tar.gz ~/

Now extract the files from the archive:

tar zxvf ndiswrapper-version.tar.gz

Change to the newly created directory

cd ndiswrapper-version

Build the module:

sudo make uninstall

sudo make

sudo make install

Now install the WUSB54GR drivers from your CD.  Insert the CD and copy the Drivers folder to your 
user directory.

Now check to see if there are any drivers loaded in ndiswrapper:

sudo ndiswrapper -l

If any drivers are listed, they must be removed:

sudo ndiswrapper -e drivername

If not, install the .inf file from your Drivers directory:

sudo ndiswrapper -i ~/Drivers/rt73.inf

sudo depmod

sudo modprobe ndiswrapper

sudo ndiswrapper -m

Make sure your wireless USB adapter is plugged in then configure it in: System – Administration – 
Networking.  You may have to restart your system for the settings to take effect.
You should now have wireless networking available.
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11.Download and install Player 2.0.3 and Stage 2.0.3

Info on the Player Project can be found at:
http://playerstage.sourceforge.net/

Download the latest version using the Download links at the project home page and save to disk.  Both 
will probably be saved on your desktop so move them to your user directory (like we did with 
ndiswrapper above).

Extract the files from each archive.

tar xjvf player-2.0.3.tar.bz2

tar xjvf stage-2.0.3.tar.bz2

NOTE: Player 2.0.3 does not contain the latest WBR914 driver so it must be patched.
Download the patch file from www.914pcbots.com in the “How-To” section.

Save the patch file (patch4.txt) to the player directory (~/player-2.0.3).

Change to the newly created player-2.0.3 directory:

cd ~/player-2.0.3

To apply the patch:

patch -u --verbose -p0 < patch4.txt

If there were no errors, the patch was successfully applied and we can install the other libraries required 
under Ubuntu 6.06.  See the bottom of this page for 
details:http://playerstage.sourceforge.net/wiki/Download

First, you must modify the repository info in Synaptic Package Manager.  
Click on System-Administration-Synaptic Package Manager.  Now click on Settings-Repositories. 
Check the following boxes:

Ubuntu 6.06 LTS (Binary)
Community Maintained (Universe)

Ubuntu 6.06 LTS (Source)
Community Maintained (Universe)

Ubuntu 6.06 LTS Security Updates (Binary)
Community Maintained (Universe)
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Ubuntu 6.06 LTS Security Updates (Source)
Community Maintained (Universe)

Click close then click Reload in the upper left corner.  Close Synaptic Package Manager.

Now go back to your terminal window.  It is best to copy and paste this line into your terminal window!

sudo apt-get install freeglut3-dev giflib3g-dev lib3ds-dev 
libcfitsio-dev libgeos-dev libhdf4g-dev libjasper-1.701-dev 
libnetcdf++3 libpq-dev libxerces26-dev netcdfg-dev python-gdal 
libgtk2.0-dev libltdl3-dev

Time to install Player.  Make sure you are still in your Player directory (~/player-2.0.3).
Follow the installation instruction for Player: http://playerstage.sourceforge.net/doc/Player-
2.0.0/player/install.html

sudo ./configure

sudo make

sudo make install

To run the sample programs you have to add /usr/local/lib to your LD_LIBRARY_PATH .
The best way to do that is to add /usr/local/lib to /etc/ld.so.conf.

sudo gedit /etc/ld.so.conf

enter the following line:
/usr/local/lib
save the file and close gedit.  You will have to restart for the change to take effect.

sudo shutdown -r now

After logging back in you need to create the wbr914.cfg file that will tell Player how to interface with 
the robot.  Open a terminal window and make sure you are in your user directory.

gedit wbr914.cfg

Copy and paste the following info into the new file:

driver
(
  name "wbr914"
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  provides [ "position2d:0" "ir:0" "aio:0" "dio:0" ]
  port "/dev/ttyUSB0"
)

Save the file and close gedit.

Now let's start player.

player wbr914.cfg

You should see:
* Part of the Player/Stage/Gazebo Project [http://playerstage.sourceforge.net].
* Copyright (C) 2000 - 2006 Brian Gerkey, Richard Vaughan, Andrew Howard,
* Nate Koenig, and contributors. Released under the GNU General Public License.
* Player comes with ABSOLUTELY NO WARRANTY.  This is free software, and you
* are welcome to redistribute it under certain conditions; see COPYING
* for details.

Listening on ports: 6665

That means Player is working and is listening for an incoming connection.  To test the robot, open a 
new terminal window and start the playerv client:
NOTE: MAKE SURE YOU HAVE THE M3 TURNED ON (GREEN POWER SWITCH ON THE 
FRONT OF THE ROBOT)

playerv

You should see a new window pop up.  Click on Devices – ir:0 (wbr914) – subscribe.

You should now see the output from the IR sensors.

Click on Devices – position2d:0 (wbr914) – subscribe

Devices – position2d:0 (wbr914) – enable

Devices – position2d:0 (wbr914) – command

You will see a red circle inside a red square.  If you click and drag the red circle out of the square the 
robot will move in the appropriate direction.

NOTE: BE CAREFUL AS THE ROBOT IS STILL PLUGGED IN.

To exit playerv and player, move to the corresponding terminal window and hit CTRL-C.

If all went well your robot is now working with Player.

If you have a wireless joystick you can use it with playerjoy.
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see here for details:

http://playerstage.sourceforge.net/doc/Player-2.0.0/player/group__util__playerjoy.html

To install Stage, move to the directory created when you unpacked stage:

cd ~/stage-2.0.3

sudo ./configure

sudo make

sudo make install

To test your installation, type:

src/stest worlds/simple.world robot1

If you see a robot running around, your build was successful.

NOTE:

If you get an error saying: unable to open color database  /usr/X11R6/lib/X11/rgb.txt, copy the file 
from your /usr/lib/X11 directory.  Re-run the test and stage should work fine.

Congratulations.  You just completed a full Linux/Player/Stage installation on your PC-BOT.
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	NOTE: this process will take a few hours.  Be patient.

