LEAF VERSION 01-01-07

PLEASE READ THIS DOCUMENT CAREFULLY - IT WILL HELP YOU TO INSTALL ALL THE SOFTWARE NECESSARY FOR THE LEAF PROJECT.  IN ADDITION, PLEASE REFER TO THE DOCUMENT “Files Info 01-01-07.doc” FOR FURTHER SPECIFIC INFORMATION CONCERNING THE DLL FILES AND THEIR LOCATIONS.

IMPORTANT NOTICE:

LEAF VERSION 01-01-07 HAS BEEN CHANGED IN ORDER TO BE COMPATIBLE WITH RECENT UPGRADES IN LISPWORKS WINDOWS PERSONAL EDITION VERSION 5.0.1 – PLEASE UPGRADE EARLIER VERSIONS OF LISPWORKS TO THE 5.0.1 VERSION.

HELLO. MY NAME IS LEAF!

I'm going to guide you step by step through the installation of the (free) software you'll need to have me running on your Windows PC or laptop.

By the way, my software runs best on a Windows XP Intel Pentium PC or laptop equipped with a video graphics card, a Logitech webcam, speakers and a microphone.

The following steps and downloads will get you started. You should do all of the numbered steps, but any step that has a number and a letter like "2a)" is optional - I'm including these steps because they'll help familiarize you with the software... and they're fun!

Also, if I tell you to enter something like "(leaf)", I mean for you to type it in without the quotation marks... and then don't forget to press the enter key!

ANYWAY, HERE WE GO:

1) Download LispWorks Windows Personal Edition 5.0.1 from their website:

http://www.lispworks.com/
IMPORTANT NOTICE:

LEAF VERSION 01-01-07 HAS BEEN CHANGED IN ORDER TO BE COMPATIBLE WITH RECENT UPGRADES IN LISPWORKS WINDOWS PERSONAL EDITION VERSION 5.0.1 – EARLIER VERSIONS OF LISPWORKS WILL NEED TO BE UPGRADED.

1a) Try running LispWorks. If you're not familiar with the Lisp language, don't worry – here’s how it works:

When Lisp opens, you’ll be in the “Listener”.  Do you see the line

“CL-USER 1 >”?  Try typing “(+ 1 2)” then hit the enter key – like this:

CL-USER 1 > (+ 1 2) <enter>

The Listener is Lisp’s interpreter.  Anything you enter here will be evaluated and returned immediately.  This is a very useful feature when you’re writing new code – you can try it here first!  And you can always get back to the Listener by clicking on the Listener icon – the blue and red dots on the toolbar.

1b) Come back to this step after you’ve downloaded and installed the Leaf.zip folder and files (step #4 below).  Go into the “Editor” – click on the icon to the right of the Listener icon.  You should get a blank page.  Click on the “Open File” icon and then navigate around to the “Leaf” folder.  Open “Test.lisp” – it’s a pretty simple program.  Now click “File” > “Compile and Load” and then the space bar.  You’ve just compiled the code and loaded it into memory!  Notice then that Lisp gives you the option to run either interpreted code (in the Listener) or compiled code (entered through the Editor).  As you begin to develop your own Lisp code, you’ll find yourself testing code in the Listener and then entering and saving it as compiled code in the Editor.  Anyway, now go back into the Listener and at the prompt enter:

CL-USER 2 > (test) <enter>

which will run the program.  It should print “Hello World” twice – once because that’s what “print” does and then the second time because Lisp returns the last thing that the function computed as the value for that function.  If you’d like to change the program in the Editor, remember to save your changes using the “Save File” icon and then “Compile and Load” again for your changes to take effect.  There are lots of Lisp resources on the web including the reference manuals that come with LispWorks under “Help” > “Manuals”.  I also like Paul Graham’s book “ANSI Common Lisp” - I keep a copy beside the computer!

1c) I like to have a shortcut on my desktop to LispWorks.

2) Download Microsoft's Speech SDK 5.1 from their website:

http://www.microsoft.com/speech/download/sdk51/
2a) Once you've done that, try running some of their example programs like:

C:/Program Files/MicrosoftSpeech SDK 5.1/bin/dictpad.exe

or

C:/Program Files/MicrosoftSpeech SDK 5.1/bin/simpletts.exe

This is a good way to make sure that the program’s been downloaded and installed correctly and that your microphone’s working and picking up your voice.  It’ll also give you some idea of the problems that still exist in voice recognition - the recognition accuracy is far from perfect!  You can train the voice recognition software to improve it’s ability to recognize your voice - but then it might not be as good at recognizing someone else’s voice... it’s a trade-off.  However, I’ve been programmed to use specific stored phrases and commands - which then also improves my ability to recognize what you’re saying to me...  the phrases that I know are in the text file (step #4):

C:/Program Files/Leaf/speech.xml 

And, later, you’ll probably want to add your own phrases and commands here.

3) Download the CSLU Toolkit featuring CU Animate:

http://www.cslu.ogi.edu/toolkit/index.html
IMPORTANT: There are two pathnames you will have to add to your system path so that Lisp will be able to find CU Animate:

c:\Program Files\CSLU\Toolkit\2.0\shlib

and

c:\Program Files\CSLU\Tcl80\bin

You can find the current value of your path by opening a cmd prompt window and typing:

"echo %path%"

You can then set the path by right clicking on the 'My Computer' icon, selecting 'Properties', selecting the 'Advanced' tab, and then selecting the 'Environment Variables' button near the bottom of the System Properties dialog. The 'System Variables' frame may have a Path variable already. After you change your path, you'll need to restart your computer for the change to take effect.

3a) You might want to spend some time looking at the CSLU website - the work they’re doing is very interesting!

3b) Try running "RAD" - this is a development kit that uses icons to build speech recognition and text to speech examples. You'll get to see the CU Animate faces - you'll then have your choice of which face you want to use later!

3c) Try running the "Speech Viewer" - this lets you record and edit your own voice or other sounds which may be very useful additions to your robot's sound repertoire!

4) On your computer, create a directory/folder "C:/Program Files/Leaf". Download and unzip the most recent version of "Leaf.zip" from the www.LeafProject.org website into this location.  NOTE: Leaf now requires LispWorks Windows Personal Edition 5.0.1 for compatibility.  Now download and unzip the folders AnimationImages and LeafSounds - put these folders into "C:/Program Files/Leaf".

Have a look at the contents of the "C:/Program Files/Leaf" folder. There’s a ridiculously simple Lisp test program called “Test.lisp” you should try loading into Lisp’s Editor, then “compile and load” - if Lisp’s working, then it should print “Hello World” (see step #1b above). The “Leaf.lisp” and “Leaf Interfaces.lisp” Lisp source files are also there - we’ll get to them. There’s an “AnimationImages” folder containing bmp images used for generating Rocky’s face. There’s a “LeafFaces” folder containing face images of the people I know by sight (and a sub-folder containing the corresponding eigenfaces and coefficients). The “LeafFeelings” folder contains txt files I use to remember my feelings towards people I’ve encountered. The “LeafSettings” folder contains a sav file that remembers the set-up settings you checked for initializing my program. There's a "LeafSounds" folder with wav files I can play - you’ll probably want to add more sounds to this file later. There's also a "speech.xml" file that has the phrases I can recognize listed in it - later you can add your own commands to this list if you want to. There's a "server.tcl" file that's used to start the CU Animate face animation. And there’s an initialization file “RobotChat.ini” that has settings for WiFi “robot telepathy” - you can read more about that in “WiFi.doc”. In fact, there are several “.doc” documents that have additional useful information on specific topics - read them later when you need them.

The Leaf folder also contains several library files ending in “.dll” – specifically look for “lwsapi5.dll”, “lwcuanim.dll”, “Phidget.dll”, “LeafX10.dll”, “LeafWiFiClient.dll” and “FaceRecog.dll”. (Ignore “RComm.dll” and “FTD2XX.dll” for now - we’ll get to them in step #6). In general, “.dll” files should be moved (not copied) to your Windows System Directory.  If you’re using Windows XP, then the Windows System Directory is “C:/WINDOWS/system32”, but if you’re unsure, then the program “sysinfo.exe” included in the Leaf download should help you find the Windows System Directory.  

The file “Files Info 01-01-07.doc” has more information on finding, downloading and placing ini and dll files - please read it!

5) Download and install the OpenCv 1.0 “Computer Vision” software:

http://sourceforge.net/projects/opencvlibrary
If you’re at all interested in writing your own computer vision routines, then this is a great place to start!  Go into “C:/Program Files/OpenCV/samples/c” - if your camera’s connected, you can try clicking on “facedetect.cmd” or any of the other sample programs ending in “.exe”... the C source code’s also there!

6) Download and install Alex Brown’s “Nav and Control” software:

http://www.leafproject.org/
I have tested the “Nav and Control” software with all of it loaded into “C:/Program Files/Leaf”.  “Nav and Control.exe” and the “.ini” files should stay in the “C:/Program Files/Leaf” folder.  However, the “.dll” files actually should be moved to the Windows System Directory.

And make sure you’ve also downloaded “RComm.dll” and “FTD2XX.dll” from the website - the PC/laptop and microcontroller can’t communicate with each other without them!  The RComm.dll and FTD2XX.dll files should then be moved (not copied) to the Windows System Directory.  (Actually, since people sometimes have trouble finding these two dll files, for your convenience, I’ve included copies of RComm.dll and FTD2XX.dll in Leaf.zip.  MOVE THEM TO THE WINDOWS SYSTEM DIRECTORY - DO NOT LEAVE THEM IN THE LEAF DIRECTORY!)  

7) If you have your microcontroller board built and running, download and install Alex Brown’s microcontroller software into the microcontroller:

http://www.leafproject.org/
8) YOU’RE ALMOST THERE!  YOU’RE ABOUT TO RUN THE PROGRAM - THIS IS REALLY EASY TO DO!

SUGGESTION:  When configuring and running Leaf for the first time, don’t change his name and choose the “NO” settings when the options panel pops up to shut off the options for face animation, the webcam, the microcontroller board, sonar sensors, wheels, Phidget servo and X10.  Then later add each option one at a time to make sure it’s working before adding the next option.

Go into Lisp.  Go into the Editor.  Click the "Open File" icon.  Navigate your way around to "C:/Program Files/Leaf".  Open the "Leaf Interfaces.lisp" file.  Compile and Load.  (Hit the space bar to go back to the Editor.)  Now open the “Leaf.lisp” file.

IF YOU WOULD LIKE TO RENAME YOUR ROBOT:

Scroll down to the line that reads: “(defconstant robot “Leaf”)”.  You can leave this like this if you want to call your robot Leaf.  However, if you’d like to change your robot’s name to something else, just change Leaf to the name you’d like to use.  Remember to save your work.  Unfortunately, there is one other place that you’ll also have to make a change (sorry):  use Notepad to open the file “speech.xml” and change “Leaf” to the name of your robot.  Save your work.  Now back to Lisp...

Okay.  In the Editor we’re looking at “Leaf.lisp”.  Compile and Load.  Hit the space bar to go back to the Editor.  Go into the Listener and enter:

CL-USER 1 > (Leaf) <enter>

There should be some information printed on the screen.  And an options panel should pop up.  Choose your options.  Then click the bottom button on the panel to continue.  Then you should hear me say:

"Hello. My name is Leaf."

Try asking "Leaf how are you?" or "Leaf what time is it?".  Finally, when you're done, be sure to say "Leaf say goodbye" and confirm the command with “Leaf yes”.  If you encounter an error, Lisp will return you to a Listener command prompt:

CL-USER 2 >

If this happens, enter:

CL-USER 2 > (goodbye) <enter>

This will safely close all running processes.  (Please copy and paste everything that was printed on the screen when you report a problem.)

********************************************************************************

********************************************************************************

CONGRATULATIONS!  YOU SHOULD NOW BE SET-UP AND READY TO GO! FROM NOW ON YOU CAN RUN THESE PROGRAMS LIKE THIS:

Run LispWorks and go into the Editor.

Open “Leaf Interfaces.lisp” then Compile and Load.

Open “Leaf.lisp” then Compile and Load.

Go into the Listener and enter “(Leaf)”.

********************************************************************************

********************************************************************************

Well, that's about it as far as getting things started. CONGRATULATIONS!!

If you have any comments, corrections or problems, we would like to hear about them on the Yahoo groups "leaf_an_AI_robot" list.  We'll try to answer all questions and we'll try to provide whatever help we can to get your project up and running!  So have fun!!

Bruce J. Weimer, M.D.

