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The GuideBot Robot

Several files related to GuideBot are on the Wiki at https://projects.cecs.pdx.edu/projects/ras-peoplebot/wiki In addition to the limited discussion on the wiki, there are a number of files that can be accessed from the  Documents tab by selecting Helpful Files 2011. The final presentation on the Fall, 2011 GuideBot project is in this area and should be referred to in order to understand the goals of the project and our vision.

Starting with PeopleBot, GuideBot integrates a Mini-ATX motherboard, a small disk drive, a display, and keyboard/mouse, necessary power supplies, and the Kinect into a single structure for a mobile robotics platform. This Guide will discuss the various components and the software for this part of GuideBot. The rest of this Guide will refer to the pictures in the zip archive Detail Pictures.zip. The originals (much larger) versions of these files are also available in the zip archive GuideBot_F2011_Pictures.zip. 

Other files in the Helpful Files include the manual for the Zotac motherboard and the archive of the files from the ECE579 project done last year. This last archive has files we found useful for testing the basic PeopleBot, but does not have all the libraries needed to build all the software sources for more advanced functions. Hopefully, someone from last year's group can add the info needed to make this more useful.

The GuideBot is really just a Linux system (albeit a small, low power one) and can be used for program development. When doing that, just connect a larger key board, a USB mouse, and a full-size display. The only account is GuideBot (the default) and the password is Ece578. (Not the initial capital.) There is a small switch taped to the side of the GuideBot that is the on-off switch. Once power is applied to the GuideBot, clicking this switch will start the system. The system can be shut down by holding the switch for 5 to 10 seconds. A more permanent switch should be installed.

Assembly and Disassembly

Please refer to the pictures in Detail Pictures.zip. Most of the upper structure is for the Linux system and the Kinect. This may be safely separated from the base to allow independent development. Look first at the Power Wiring n on off picture and disconnect the wiring to the batteries in the base. The wiring is designed to help ensure proper connection of 12V and Ground, but it would be good to carefully mark the connections anyway. Once the wiring is disconnected, the base and the upper structure may be separated by removing the obvious screws. Note that these are Metric and be sure to use a Metric Allen wrench to avoid stripping the heads. 

The motherboard and the disk drive are mounted to a panel in the middle of the upper structure. Refer to the picture Zotac n disk and remove the panel, then the disk and motherboard may be removed.

To gain access to the base, the large black plate must be removed. Two sizes of Metric Allen screws are used and should be carefully removed. Be sure power is off, and remove the batteries inside the base unit. There is a latch on the side of the base that snaps open to give access to the batteries. The controller board for the base is shown in PB Main bd 1 and 2. Refer to the PeopleBot manual for details (this is on the Documents page).

The wall wart power supplies for the display, the Kinect and the battery charger are shown in the Various PS picture. These are clearly marked with tape and marker. Note that the Kinect PS uses a brown wire for 12V and a white wire for Ground. The connectors should help ensure proper connection.

Start-up and Trouble-shooting

The file we started with was testaria.cpp which was in the ECE579 archive. We built this using the MRPT library and is on the GuideBot for use. This file shows how to use simple pieces of MRPT to test the robot base. The manual for the PeopleBot is on the Documents page.

Information on the Zotac MiniATA motherboard is available here: http://www.zotacusa.com/ The manual is one of the Helpful Files. The board may be powered using either the small PC power supply set aside for the Guidebot or the Battery Power supply. The PWR-M3-ATX document is the user manual. Note that a fair amount of power is needed to run the Zotac and the disk. None of the bench power supplies seem to be able to supply enough power; the 12V battery power from the GuideBot is needed to make the battery power work correctly. 

The three 12 volt batteries in the base of the PeopleBot do not seem to be able to power all of GuideBot. It was necessary to add two additional 12V batteries, shown in Batteries n on off.png in the Detail Pictures. There is a harness for connecting these, but the batteries were personal property of one of the team members. It is likely that the real problem is that the existing batteries are not being charged adequately since the charger is just a 12V power supply adapted to the purpose. Using a proper 12V charger (delivering about 14.3V) could charge the existing batteries adequately so they could power the entire system. It still might be desirable to have more batteries for longer tour giving life.

The version of Linux installed on the Zotac is Ubuntu Lucid Linux. This selection was made because of  information and discussion at this website http://www.blog.meansofseeing.com/2010/07/11/zotac-ionitx-l-e-intel-atom-330-impressions/ Efforts to install later versions of Ubuntu were not successful, but the problems may have had to do with using a USB stick to do the install. It might be worth trying to update Ubuntu, although we did not have any version-related issues. 

The Ubuntu installation was done using a USB CDROM and worked with not problems. Trying to install from a USB stick did not work. The installation process always hung. 

Getting and using MRPT

The main Software library we used is the Mobile Robot Programming Toolkit available here: http://www.mrpt.org/ We used this library both because of the useful robotics software it contained, but also because it had the necessary interface to the PeopleBot robot base. Use and Installation of MRPT is discussed by Mike Lowe is his part of the project. All documentation for MRPT is on-line and should be viewed there. Of course, there is no easy way to learn a complex library, but having working code is a good start. There is also a nice introduction to using Cmake in the Helpful Files Fall 2011 area.

On the Internet: PAVE

GuideBot interfaces to the Internet using the PAVE site. http://pave.cs.pdx.edu/ A page for GuideBot has been set up and can serve as an introduction for the next team to use. The page is pretty basic right now, but demonstrates how to interface to the PAVE server. The basics of setting up a project on PAVE are well explained on the PAVE site and the PAVE team is very helpful. However, a few details are worth explaining.

XML Parsing for PAVE Commands

Once a project is set up on PAVE, commands and sensors reports can be passed back and forth between the PAVE server and the client (the project) using XML. Talk.c is a simple client implementation which can run on the GuideBot. Talk.c implements internet communications using sockets. This site offers excellent guidance on using sockets in C and was the basis for Talk: http://www.linuxhowtos.org/C_C++/socket.htm Source code and make file for Talk.c is in the zip archive GuideBot Talk.zip on the Documents page under Helpful Files Fall 2011 section.

Talk.c uses Mini-XML for constructing and parsing the XML commands. Mini-XML is a light-weight XML parser with all the capability needed for PAVE interaction. The source code is available here http://www.minixml.org/  Version 2.6 is used and is installed on GuideBot. The documentation is available on line under the Documentation heading on the left side of the main page; select the Introduction tab to begin. All instructions from downloading to installation to usage are available there. Build the Talk program using the Makefile; build Mini-XML first following the instructions. Be sure to do the export of LD_LIBRARY_PATH=. As explained in the README. 

Note that Talk.c must be running for the commands on the GuideBot project page at PAVE to work. The procedure is:

· Connect to the PSU VPN (see below for some details) from GuideBot or a laptop – wherever you plan to run Talk from.

· Login to the PAVE server.

· Start the Talk program on a laptop or on GuideBot. Note that Talk does not currently require GuideBot to run. The commands are dummies which show how to interface, but don't actually command the GuideBot.

· Select the GuideBot project from the Projects page on PAVE. The Command button should be highlighted, so click it.

· Now request control and try clicking the Led On and Led Off buttons. Look at the window in which Talk is running and you should see the button presses reported.

· Modifying Talk.c to command the GuideBot should be a straightforward process. 

The PAVE site also allows live video feeds to be displayed during operation of a robot. PAVE suggests using mjpg-streamer to stream video to the site. Information is available here http://sourceforge.net/apps/mediawiki/mjpg-streamer/index.php?title=Main_Page and the code can be downloaded here: http://sourceforge.net/projects/mjpg-streamer/ There is more information in the files that you can read after you download the package. This is not a library that you install, rather it is a program that you run. While several programs come with the mjpg-streamer package, the one to use is mjpg-streamer itself. CD to the directory and do make. Look at the README and start.sh for tips on how to run the program. Then, create a sub directory called pix. Start the streamer like this:

./mjpg-streamer -i “input_file.so -f pix” -o “output_http.so -w ./www -p 8081” &

You can view the output for testing locally as described in the README. Any jpeg file you cp into the pix directory will be streamed. Note you must copy a new file into pix; old files in pix will not be displayed (no matter how much you think they should be). The concept for using this with PAVE is to have GuideBot place jpegs of what the Kinect sees into the pix directory every few seconds. 

To have these appear on the GuideBot page at PAVE, the url of the GuideBot (or whatever system runs mjpg-streamer) must be known to PAVE. The project control page has spaces for the video feed url, but if a wireless connection is used, then the url is only known after a connection to the VPN is made. Currently, this changes every login and must be manually changed on the PAVE site. The PAVE team plans to improve this next quarter (Winter 2012).

A final note concerns how to use the VPN with VirtualBox. With Linux running in VirtualBox on a Windows 7 host (for example), the VPN connection must be made on the Windows side first by following the directions on the CAT site. Then click the Network Connection icon on the top tool bar of Linux (Lucid Lynx Ubuntu). You should now have a VPN connection in Linux. Be sure you have a working Internet connection on the Linux side first.

Parts List

· Kinect, PC adapter Cable, and Power supply

· Small Graphic Display

· Wireless Internet Extended Range Antenna

· Small USB Keyboard and Mouse Pad

· Zotac MiniATA Motherboard

· 12V Power Supply for Zotac

· 500GB SATA disk drive

· Connecting cables

· PeopleBot Base unit and upper structure

· Wall power supplies for various units

· 12V power supply used for battery charging

Parts to be purchased

· Existing parts that don't belong to the department (whoever that is)

· The small display mounted on the GuideBot belongs to Chris; the power supply is one that was in the lab. 

· The 500GB, 2 1/2” disk drive used with the Zotac board belongs to Chris. One this size or larger  should be used to support development and capture of stream from Kinect.

· Possible additional items needed:

· Two extra 12 volt batteries were used in the demo to power the Zotac board. These may not be needed if the existing batteries were charged properly at 14.3V instead of 12 V. I suggest charging the existing batteries properly before buying an additional one or two.

· Things that aren't quite right: Charger for the batteries in the GuideBot. This is a 12V power supply; it should be around 14.3 volts to charge 12V batteries properly.

