Andrew Erbaugh, Saurav Chatterjee

CSE 477

May 20, 2004

UPDATE #2

Components and their Use

By now you should have all the parts you need. This includes hardware and software. This also includes how to make use of these components. Have you checked out all the components of your project? Are you sure that you can use them as you need to? 
So far, we have yet to acquire some key hardware components.  Waylon has supplied us with a personal server, Slappy Board and several motes, but the RFID glove has yet to arrive.  Waylon has told us that the parts for the glove will arrive next week.  We are also in need of a compact flash mote.  Again Waylon said he was working on it.  However, none of these shortcomings are stopping us from making progress, and when the components finally arrive, integration should be trivial.  A C program simply takes the serial data from the mote and streams it to a port on which the Java code listens.  So when the compact flash mote arrives, we simply have to load the hex file of the base mote we are currently using, and change the serial port parameter we pass into the C program.  On the Slappy Board front, we have the drivers and installation instructions.  Richard Bannon’s group has demonstrated mp3 playback already.  As for the other software components, we have all the pieces so far.  SQL-lite has been installed and is working quite well.  It is also integrated with the ODBS (Oogle Database Service).   

We have talked to Chuck Ely, about the look and feel of the glove, and he has agreed to help us make the housing.  We also have decided against having a “read” button on the glove.  It seems more natural to do a read by waving the glove over a product, than it does to press a button on another hand while aiming at the product, which may or may not be in range.  Currently the dummy mote is set up to read an RFID every half-second.  This shouldn’t be too big a drain on the batteries.  Waylon says they should last at least a few hours before a recharge is needed.

We’re pretty confident about the capabilities of the components.  The only issue about reliability we foresee is with radio packet corruption between the motes.  But since the glove will scan every half second, if a packet is dropped another will be sent upon further scans.  Since the user will try to scan until audio feedback is given, we anticipate casual packet loss will not hamper usability.  We also found that bending the mote antennas decreases packet loss.  Waylon explained that the antennas are designed to perform better at a distance, but are not favorable for short distances such as our situation.

By the way, while making the brochure, we decided to change the name of the project to SAVI (Shopping Assistant for the Visually Impaired).  Oogle sounds like a search, and SAVI sounded better to us.  There are many unresolved references to the old name “Oogle” in this document as well as our source code, but we hope to work them out by the end of the quarter.
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Issues Resolved and Pending
Which of the concerns raised in your first project update have been resolved? How did your experiments turn out? Are all unknowns now known? What new unknowns have you encountered? What is their status and how do you plan to deal with them?
RFID Glove

Word has just come in that the components for a glove have finally arrived at Intel Research.  The Mylar antennas are currently being calibrated.  We should have them in by the weekend.  Our mote code currently sends fake RFID-scan packets.  The integration with the scanning code is anticipated to be quick and painless.

Compact Flash Card Mote

As mentioned above, we still need a compact flash mote.  We have sent the binaries for the mote to Waylon.  It should be at our bench anytime now.  The only thing we have to change in our code will be the serial port asf.c will listen to, which only requires us to change an input parameter when we run it.

Cash Register Checkout

Waylon will provide us with another RFID reader, so that we can simulate a register checkout.  While interviewing potential users Chuck Ely found that they had a strong desire to know what was being checked out when, and how much they were being charged for it.  We can accomplish this by sending packets from another mote/reader at the register, which encodes the item and the price being charged.  This way the user can rest assured they are being charged the proper amount, and that nothing was missed.  The packet from the register will be in a slightly different format, so that the ODBS can distinguish it from regular reads.  The code for this is almost identical to the RFID glove code, which is already written.  We simply have to add a tag to distinguish it from glove reads.

Slappy Board

Currently, the biggest unknown of our project is our ability to communicate with the Slappy Board.  Fortunately, this is not a big unknown.  We plan on using Madplay (an Mp3 decoder/player for the Personal Server) to convert MP3 files to audio.  We simply need to call Runtime.exec(“Madplay <file.mp3>”) from a java program.  However, this implementation is quite simplistic.  For example, if we want to output the name of the item, its description as well as its price, our database should get separate audio samples for the name and its description and the price.  So we should string several audio clips together and play them consecutively.  We can accomplish this by passing a playlist to Madplay.  Generating a playlist file is pretty straightforward.  The details can be found at the google-cached website (the original is a dead link):

http://66.102.7.104/search?q=cache:S3aQfCveb3QJ:hanna.pyxidis.org/tech/m3u.html+M3U+file+format&hl=en

Since we do not have a compact flash mote yet, we haven’t experimented with the Slappy Board too much, since the mica mote is taking up its spot on the Personal Server.  Right now, we are running more tests with the motes than we are with the Slappy Board.
ODBS

The SQL-Lite database is set up and running on the Personal Server.  We have populated it fake data and have run some tests to confirm that it works.  We have also written java code to query the database using JDBC.  Now we simply need to make the mp3 files for the price and product descriptions.  Then we need to add their files to the database.  From the database queries, we need to generate an appropriate playlist file and return its address so that Madplay can use it.  Once the audio is outputted we can delete the playlist at our leisure.

TinyOS to TinyOS to SerialForwarder.c to Java

We are sending data packets containing fake RFID reads over the motes.  The base mote is currently in the place of the Slappy Board, and is spitting out the TinyOS packets to the serial port there.  We are using the asf.c program Waylon has provided us with.  The C program takes in the serial port data and sends it over a network port.  From there we have written a Java program to listen to the port and output the packets onto the screen.  Now we simply have to do a database query with the RFID information and we should get a string for the playlist file to play.  Then we simply execute a Runtime.exec(“ Madplay <ODBS_generated_playlist.m3u>”) command in java.  This will cause the proper audio output to occur.

Construction and Debugging Plan
What has already been built and tested? Is there a partial demo that you can do already? What parts of your scenario will it support?
There are three major components in this system:

1.) The personal server running database lookups

2.) The RFID scanning glove

3.) The Slappy Board

Revised Schedule

Week 8 Goals: 


Sat: Install the Madplay drivers and start playing mp3 files as well as 
playlists from java.  Get the components for the glove.

Week 9 Goals: 


Tues: Get the glove done, and reading RFID’s.  


Wed: Tie the java port listener code into the database.  Have the database 
generate an m3u file given a list of mp3 filenames.


Fri: Set up the cash register reader.

Week 10 Goals:

Mon: Have the mp3 files prepared.


Tue: The database should be able to create a return an appropriate array of 
mp3 files and we should be able to generate an m3u file with this.


Fri: Have aisle and shelve set up and indexed properly with products. 
Have basic system operating, from entering store/synching database, to 
scanning aisles, shelves, products with glove reader, to eventual location 
of desired product by user. 


Sat: Finish with the presentation and final paper.

Wishful Thinking: Input from visually impaired users and the Industrial Design 
students. 

NOT A LOT OF TIME TO WASTE!!!
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