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We have chosen to work on a version of the Oogle project originally designed by Chuck Ely in his Industrial Design course. The main idea is to assist those who are sight impaired in shopping. More specifically, we will focus on designing a system to aid those with limited vision in locating products at a grocery store. This is of obvious use and importance to anyone who is blind that has every tried to shop unassisted. Products are in no way labeled for their convenience, or ease of location. In addition, were they even to find the type of products they desire, they do not use brail or any other sort of non-visual method to communicate to the consumer the price, brand, contents, etc.

This motivates our two main goals:
1) Aid in identification of a specific product
2) Aid in the general location of a desired product

Project scenario
Consider a man who is blind that walks into a grocery store. As almost any imaginable situation currently stands, there is no way that such a consumer could shop, unassisted by an acquaintance or store employee.

With our imagined system in use, the scenario would work like this:

· Sight impaired individual is outfitted with Oogle equipment, consisting of a scanning glove, a personal server device, and an output device, in the form of an earpiece, mobile brail display.

· User walks into a store that is enabled to interface with the individual’s Oogle equipment.

· Store product information and potentially store layout is transmitted to the user’s personal server.

· The user scans each aisle or is directed by his personal server towards the area in which his desired product is located.

· Once finding the aisle with the desired product, the user scans along each shelf area or is directed towards the shelf containing the products he desires.

· Once finding the shelf containing the desired product, the user touches or scans the individual items to locate the item they are looking for, which is reported through their desired output device.
· User takes product, and walks to end of aisles to begin again, or purchase products.

Design strategy
 
· Glove/RFID reader

The user will use a glove with a built in RFID reader to scan products that have a tag.  The glove will relay the RFID tag’s information to the user’s Personal Server, via Motes.  From that point on, the rest of the system takes over.

Intel Research Seattle has already fashioned an RFID glove.  Their URL is below:
http://seattleweb.intel-research.net/projects/HandheldRFIDReader/
There will be one mote in the glove and in another in the Personal Server.  Both run Tiny OS, and have there own protocol for sending data wirelessly.  A simple function from Tiny OS will encapsulate the data in a packet and send it over to the mote on the Personal Server.  

· RFID tags on products

In order for the products to be uniquely identified and presented to the user, we will tag each product or assume each product is tagged with a unique RFID tag that can be read by the glove scanner that the user will be wearing. We will also assume that the RFID tags will be catalogued in a database with associated text strings and prices. For trial and testing purposes, we will likely need to build such a database.
In addition, we will use RFID tags to designate various aisles, and different product sections within each aisle. Most of these designations are already well established within a grocery store: Aisles are already divided into overhead signs that indicate the various types of products they contain. Again, we will likely have to build a database of this aisle structure. 
· SQL database containing product information
Having said that we will have a database of product and aisle information available when describing the RFID tags above, we will need some system within the personal server to access and query this information. The database could contain not only price information and text description of the products, but also short audio clips or any other useful fields.

At this point we plan to use a MySQL database running on the Linux OS, which could be accessed from any manner of application, including the ODBS described below.

We are considering several ways of accessing this database, including:
1) Transmitting the entire store product database to personal server when a user enters the store (depending on database size)
2) Accessing the store database via wireless networking

· Output device interface -- text-to-speech or text-to-brail
The ODBS will need to output the information it culls from the database to some manner of output device. We can envision this output device taking many forms, including an audio output via the Slappy board (see below) to a wired or wireless earpiece, a brail keyboard, or some other device that may be more useful/function for the sight-impaired.

The most logical way to handle this would be for the ODBS service to communicate with an software output interface that could be implemented by any number of devices for flexibility and extensibility of our design. This interface would provide methods for registering a device as able to receive product information from the ODBS (such as registerProductListener)

The various modules implementing this interface could do whatever they desired with the information returned from the ODBS, potential running a text-to-speech audio service, or communicating with a brail output device.
· An Oogle Database Service (ODBS)

Ultimately we need some service running on the personal server that receives RFID information from the glove reader mote and translates this into product information that can be interpreted by the various registered output devices. This will be designed in Java, if possible. 
 
· Slappy board

We may use the Slappy board in one or more of our output devices. For example, we could use a standard wireless or wired headphone plugged into the board’s audio-out jack. If dealing with audio, we would most likely use this board instead of trying to communicate directly with a Bluetooth headset or the like.

Design unknowns
Glove/RFID reader
-How do we communicate to the personal server from the glove through the motes?
-How do we activate the reader on the glove (through a button, accelerator, etc.) when a user wants to scan a product/aisle?
-What type of scanning glove form-factor would be most useful/seem most logical for a visually impaired individual?
RFID tags on products/aisles
-What type of RFID tags are appropriate for use on all types of groceries/products?
-How will we place RFID tags on shelves and aisles to make them easily readable/accessible for the user?
-Can we somehow provide aisle nodes or easily touchable bars along shelves that all transmit RFID information, instead of requiring small individual tags on the shelves and aisles to be scanned? For example, it would be optimal to have a bar along the length of an aisle that could be scanned anywhere along the way and return its RFID tag.

SQL database containing product information
-How will the database be synchronized/recognized by the user when they enter the store?
-How will the database be accessible to the user? Via a constant network connection, or downloaded all at once?
-Is there a SQL database (MySQL) available in the Linux distribution available on the personal server? If not, how do we set it up?
-What fields and data should the database contain and how should it be indexed by the RFIDs?

Output interface / slappy board
-What data access methods should the interface provide? For example, getting a product text description, getting a product audio description, registering/deregistering an output device.
-Should we assume all output devices will use audio, and provide compressed audio clips of the product descriptions?
-If we provide text descriptions only in the database, should we use a text-to-speech engine to generate audio, and if so: are such engines available for this sort of application? What language are they written in, and can we integrate them into what we assume will be our java application?
-If we want to send data from a software implementer of our output interface to device such as the slappy board, how do we do that? Will the Slappy board have device drivers written for the personal server?

Oogle Database Service (ODBS)
-How will the ODBS, which we would want to write in Java, communicate with the wireless mote to receive RFID information from the glove scanner?
-What communication protocol  will the service use to decode a valid RFID scan as a new product information query?
-Will the service need to discriminate between product information queries and aisle/shelf queries?
-How will the ODBS know what type of information to transmit to the registered output devices?



Implementation plan and schedule
The initial phase of implementing our design will involve: 1) Inquiring into unknowns and deciding on the best way to proceed on many of the key questions 2) Establishing the design foundations, preparing the environments 3) Gathering components and understanding how they function
The development phase will be the next couple weeks, and follows fairly straightforward, incremental designs.
The last couple weeks will be testing and refinement, and well and user validation.

Week 4 Goal: Have a database up and functioning with test data, have glove/scanner/TinyOS scanning RFID tags and transmitting them via the mote radio.
Research unknowns above and decide on key directions.
Go into grocery and document aisle/shelf classification.
Week 5 Goal: Have a service running on personal server that will take RFID information and perform database lookups, register/deregister output devices.
Week 6 Goal: Have some output device translating database information returned by ODBS into some representative format. If we decide to use audio, we will need to have the slappy board available by at least this point
Week 7 Goal: If slappy board is used, have it operating and a text-to-speech engine translating text. Have aisle and shelve set up and indexed properly with products.
Week 8 Goal: 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.
Week 9 Goal: Product testing and refinement, perhaps with input from visually impaired users and the Industrial Design student Chuck Ely. 
Resource requirements
Resource requirements:

RFID Glove:


-Mote programming boards


-O-scopes


-The RFID glove itself


-Buttons.

Personal Server:


-The personal server


-A mote on the PS


-Slappy Board (For audio)


-The daughter board (for testing and debugging)

Output Device:


-Earpiece


-Possible blind-alternative output (brail display)

Database:


-A linux box with Wifi


-MySQL

RFID tags:


-Enough to put on shelves and a few items.

Grocery Store:


-A mock shopping environment


This would consist simply of tables for now.
