COMP 523 (nee 145) Preliminary Project List

December 7, 2006


Selection sheets are due at 5 pm on Friday.  Priority, however, will be given based on when the sheet is turned in.  I you have a team that wants to work together, submit a SINGLE form with all of your names on it.  If you are not listing a full team, I will put you together on a team.  
Name(s) ____________________________________________________________

Prioritize the projects you would like to work on.  If two projects are of equal interest, you can give them the same number.  While I hope to give everyone one of their first three choices, please order as many projects as you can.

____ Teacher Plug-ins for GPSF Wiki (Todd Gamblin, GPSF/CS grad student)

____ Pistol Shooting Competition Scoring System (Hugh Crissman, UNC employee)

____ iFold-v2 (Shantanu Sharma, Nikolay Dokholyan, Biochemistry)
____ Medusa GUI (Shantanu Sharma, Nikolay Dokholyan, Biochemistry)
____ Virtual Environment for Turtles (Kenneth Lohmann, biology)

____ Praise Dancing: StepMania Game (Carol Carr, Lucia Leone, Public Health)
____Campus Tour (Michael Conway, John Oberlin, ITS)

____ Two-Way X/HTML-Diff  (Aaron Fulkerson, Mindtouch)

____ Graphing Application (Aaron Fulkerson, Mindtouch)

____ Calculator Sheet Application (Aaron Fulkerson, Mindtouch)

____ Dynamic Visualization of a High-Speed network (Don Smith, CS)

____ Oral Microbiology Lab (Eric Simmons, Dentistry)

____ Learning Disability Services (Dorian Miller, LDS volunteer/CS grad student)

____ Access log analyzer (Don Sizemore, ibiblio)

____ Personal Publisher (Falcon Arendell, WUNC FM) 

____ Day Care Activities (Paul Fowler, UNC employee)

____ Social Entrepreneurial Contacts (Joel Thomas, Nourish International) 

____ IBM Linux Screen Reader scripts (Peter Parente, IBM/CS Grad student)

____ Sami Says: accessible fun with sound (Gary Bishop, CS)

____ Enhance & productize Hawking Toolbar for Firefox (Gary Bishop, CS) 

____ Web-cam CCTV replacement (Gary Bishop, CS) 

____ The Patent Spider (Andrew Chin, law)

Teacher Plug-ins for GPSF Wiki (Todd Gamblin, GPSF/CS grad student)

GPSF (Graduate and Professional Student Federation) runs a wiki that is available to the general university community.  It does not currently have the plug-ins that would be needed to make the wiki well-suited for class use.  This project would develop a suite of plug-ins for http://gpsf-wiki.unc.edu that enables teachers to better and more securely manage courses.  Specifically, the goal is to allow a professor or TA to deploy a space specifically for a course that is aware of assignments, grades, and teacher/student permission restrictions.  Some possible features: 

· secure online grades and auto-generated distribution graphs 

· teacher-student dialogue on secure pages 

· calendar integration of course syllabi 

· a drop box where the teacher could see submitted assignments and download them individually or as a zip file straight from a wiki page

· template pages that allow teachers to create these pages without needing to learn esoteric wiki markup

Pistol Shooting Competition Scoring System (Hugh Crissman, UNC employee)

There are currently two pistol shooting competition circuits in the United States and the purpose of this project is to develop a scoring system that will help start a third circuit.  Pistol shooting competitions measure accuracy, response time, eye-hand coordination and complex task capabilities.  The competitions are typically weekend events that consist of a series (on order 20) “stages” (individual tasks).  The scoring is based on the type of pistol and ammunition used as well as speed and accuracy.  Competitions can range from small local events with 10 or so competitors to week-long national competitions that can have over 200 competitors.

iFold-v2: Biologist’s Simulation Workbench (Nikolay Dokholyan, Biochemistry)
iFold is a protein folder for biochemists.  To make proteins, ribosomes string together amino acids into long, linear chains. These chains loop about each other in a variety of ways -- i.e., they fold.  One of the reasons that protein folding is important is that many diseases (including Alzheimer's, cystic fibrosis, and mad cow disease) result from protein folding gone wrong.  The Discrete Molecular Dynamics (DMD) software is one of the fastest strategies for computational simulation of folding, but the lab here is unable to support all of the requests for running simulations that they receive.  This project will provide the capability for biochemists around the world to simply request and run these simulations through a web site without local intervention.  The algorithms are all available and need not be recoded. 

This is an extension of iFold.  iFold was one of last year’s projects that is now deployed on the university cluster and is available for public use.  It was published in Bioinformatics this past summer.  See "iFold: A platform for interactive folding simulations of proteins" under the publications tab in http://dokhlab.unc.edu/main.html for pointers to the article and the iFold portal. 

The primary enhancement that needs to be added is the simulation of multimers (multiple proteins).  Such an enhancement would significantly expand the potential uses of the system.  The second needed enhancement is the provision of site statistics to provide additional information for the user and to improve scheduling. 

Medusa-GUI: A Modular Interface for Exploring Protein Dynamics and Rational Design (Nikolay Dokholyan, Biochemistry)
Medusa is a molecular modeling and design suite that permits simultaneous exploration of protein sequence and structural space. Among the capabilities of Medusa, the detailed all-atom representation of proteins and a parameterized force field allow scientists to accurately score amino acid substitutions and explore structural perturbations associated with mutations.

This project is intended to develop a drag and drop GUI for developing work flows using multi-scale modeling tools for protein dynamics and rational design.  The concept was recently published in PLoS Computational Biology.  If successful, this could again be publishable work.  

Virtual Environment for Turtles (Kenneth Lohmann, biology)
The long-distance migrations of sea turtles involve some of the most remarkable feats of orientation and navigation in the animal kingdom. As hatchlings, turtles that have never before been in the ocean are able to establish unerring courses towards the open sea and then maintain their headings after swimming beyond sight of land.  Young turtles follow complex migratory pathways that often lead across enormous expanses of seemingly featureless ocean. After completing their years in the open sea, juvenile turtles take up residence in coastal feeding grounds and show great fidelity to their feeding sites, homing back to specific locations after long migrations and experimental displacements.  Similar navigational abilities are used by adult turtles, which migrate considerable distances between specific feeding areas and nesting beaches. 
The longest and most astonishing migrations are made by young loggerhead turtles. The journey begins when the hatchlings, each no bigger than a child's hand, dig their way out of their underground nests on the beach and enter the sea. During the vast migration that follows, turtles travel for a period of years along migratory routes that span entire oceans. Young loggerheads in the North Atlantic cover more than 9,000 miles (15,000 kilometers) before returning to the North American coast. Those in the Pacific travel even farther. 

How can young sea turtles with no prior migratory experience guide themselves across an entire ocean and back? Considerable progress has been made toward understanding how young loggerheads in the Atlantic Ocean navigate.  
Hatchlings embark on an impressive transoceanic migration, but they do not navigate to targets more specific than broad oceanic regions.  In contrast, older turtles acquire an ability to pinpoint specific geographic locations such as feeding areas and nesting beaches.  Recent experiments have demonstrated that this ability is based at least partly on a magnetic map sense that enables turtles to determine their position relative to a goal.  
The proposed project is to provide researchers the ability to further investigate both of these phenomena in an environment that can change the magnetic map that they experience. One part of the project involves tethering turtles in a pool of water and allowing them to act out their migration with their routes plotted in real time on a map of the world.  A second version involves creating a virtual map in which the turtles are trained to navigate to certain locations to receive food rewards.  
Many of our previous sea turtle navigation studies are summarized on our turtle web site at http://www.unc.edu/depts/oceanweb/turtles. 
Learning Praise Dancing: StepMania Video Game (Carol Carr, Lucia Leone, Public Health)
Do you want to use games to make a difference in other people’s lives?  

Our research project, ACTS of Wellness, reaches out to African American churches to improve health. If you scan the papers or the internet you see article after article about health care and the rising incidence of diseases like Type II diabetes and heart disease. A disturbing fact is that the rates for these diseases, and for cancers such as colon cancer, are disproportionately higher among African Americans than among Whites. Our research attempts to address issues such as nutrition and physical activity and health screenings. Changes in these areas can have a positive impact on both health and quality of life.

We want to develop a game using ‘praise dancing’, a form of dance and movement, to increase physical activity among church members.  This game would be modeled after the popular video game Dance Dance Revolution.  Our version would adapt the free software StepMania to teach praise dancing.  It would require use of culturally appropriate music and meeting with a woman proficient at praise dancing to understand the concept and movements and translate these into code for the game that would provide easy steps for people to follow.  

Our project team includes two programmers who will be able to provide some guidance and consultation – but they are not game developers. The development of the game would be yours to create -- in consultation with our staff – but, we will be looking to you for creative solutions. Your work will help us test if games such as this one can have a positive impact on physical activity and on health. If it does then we will use this game as a basis for developing other games along similar lines. 

Are you interested? 
Campus Tour (John Oberlin, ITS)

This project is to develop a self-driven UNC campus tour that would be run on a touch-sensitive tablet and could be given to visitors by the admissions office.  The goal is to pilot the project this summer.  The application is to be built on a general architecture (see below) using location and schedule aware services.  This tour would allow an individual to wander campus, discovering information about points of interest.  For example, an individual could walk past the student union and see available services and other information relevant to that location.  This demo could be extended to tie into the UNC events calendar, so that an individual could receive notification of events occurring at or near their present location on campus.
This project has the potential for continuation as a summer job.
Background:  The ITS Technology Assessment and Planning group (TAP) is actively researching and prototyping technologies and applications that power mobile, context-aware, intelligent services for the UNC campus.  TAP projects use such technologies as the Semantic Web, Service Oriented Architecture, Web 2.0 and smart spaces and sensors.  The goal of these systems is to “deliver exactly the right information at exactly the right place at exactly the right time”.  
To achieve this goal, TAP has been concentrating on agent-based, context-aware computing and has developed its own framework.  This framework has been used in prototypes that have been presented at several local and national conferences.  One sample of the functionality prototyped, shown in figure below, is a context browser -- a browser that views an individual’s context, such as location, resources, social network and current activities.

[image: image1.png]Gontext Browser - Mozilla Firefox

@ @ @ @ m I T ——

i O CIRecently Boskmarked O

Technology Assessment
and Planning

Who's/What's Here:

People .
& vichael conar Michael Conway see |
Things
None Location: abernethy Hall
Last estimate coordinates:
nds Elsewhere: 35.911366, -79.054276
. Home page: http://www .unc.edu/~mconway
82" jim maheney Agent: meanway@rosa.its.unc.edu: 1099/12DE
81 Michael Shoffner. Distance from you: 0 meters
B2 wili schulz Blog Feed:

827 1hn oberlin hitt:/www unc.eduf~meonway/mt_static/index rdf \ \\ P
827 abhisheik singh delicio.us: http://delicio.us/rss/conwaym o\
B81° pan Reed SIP: 1000

008 Teleatiad Terms of s,
Persons at Michael Conway's Location Persons Not at Michael Conway's Location

327 3im mahaney
31" michael shoffner
327 witi schulz

32" 10hn oberiin
32" athisheik singh

Last astimatad coordinate: 35.911366 79.054276.
Entity refvach rate: 10000 millzaconds. 18 refreshas. (Cailad by wnitePaopleAndThings.)





The current TAP focus is the development of an event-based architecture that emulates some features of the agent framework and could be deployed on commodity platforms.  Various features of TAP prototypes will be recast as general services, and composed into applications using a backbone based on web services and ESB (Enterprise Service Bus) technology.  The target architecture is illustrated in the following figure:
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In terms of this architecture, the prototype would be a context-enabled service.  The project requires building the service back bone, using the existing location services and potentially developing an RSS event feed service.
Two-Way X/HTML-Diff  (Aaron Fulkerson, Mindtouch)

The task is to design a way to present a summary of changes, textually and visually, to an XHTML wiki page. For example, a wiki page has some text edited, columns added to a table, and an image removed. Design a system to display the changes visually to the user and generate a text summary for inclusion in the page history. 

Language: C# .NET or Mono.

MindTouch is an open source software development company and is the most comprehensive vendor of wiki solutions. 
Graphing Application (Aaron Fulkerson, Mindtouch)

Develop a web application for generating self-organizing graphs from XML. This can be done by using existing algorithms or tools such as graphviz. The objective is to provide an interactive web-application that enables quick and easy manipulation of the graph with immediate feedback.
Languages: Javascript and HTML
MindTouch is an open source software development company and is the most comprehensive vendor of wiki solutions. 
Calculator Sheet Application (Aaron Fulkerson, Mindtouch)

Develop a calculator sheet application similar to instacalc: http://instacalc.com/beta that can perform calculations and conversions. Provide a simple interface for extending it with additional converters, charting and graphing.

Languages: Javascript and HTML
MindTouch is an open source software development company and is the most comprehensive vendor of wiki solutions. 
Dynamic Visualization of a High-Speed network (Don Smith, CS)

One of the unique research facilities in the CS department is an experimental network test bed featuring 1 and 10 Gigabit Ethernet links.  We often need to demonstrate to visitors and potential funding sponsors the types of networking experiments that we can conduct with this test bed.  However, other than looking at all the hosts, routers, switches, and fiber optic cables, there is little that can actually be "seen" during an experiment.  What we need is a way to effectively visualize the complex dynamic behavior that happens inside the network components.  

Fortunately, there is a large amount of instrumentation in the network that is continuously monitoring the key variables such as the number of packets and bytes transmitted, the sizes of router queues, the sizes of data objects, response times, etc.  

Further, the conference room adjacent to the lab (Sitterson 155) is equipped with three high-resolution projectors.  

The goal of this project would be to design a system in which the instrumentation data from running network experiments would be transmitted to collector machines and used to create visualizations to be displayed using the SN 155 projectors. The format for the visualizations is an open issue but we could start with dynamic "strip graphs", bar charts, and other forms of data plotting.

Oral Microbiology Lab (Eric Simmons, Dentistry)

Oral Microbiology Laboratories is a multi-discipline facility that process clinical oral microbiology samples form all over the United States and parts of Canada. In addition to our clinical responsibilities we participate in a large number of research endeavors both in the academic facilities of UNC School of Dentistry and in the industrial community.   In order to better meet the need of our clients we are in need of a flexible multi-layered data base that is capable of managing billing of clinical and research request, tracking clinical and research data, and performing independent demographics of stored dated for future academic papers. The system must be able to be accessed form multiple locations through out the lab. Views for data must be pass word protected in order to meet federal CLIA regulation.  
In order to meet these specifications we envision a system with different modules designed for the user in question.  One view to log in and track specimens. A second view is needed to allow the entry of clinical and research data. We also need  the ability to perform queries on demographics and other stored information. From these sets of data clinical reports and research reports will need to be formatted and generated. Based on information collected form the formatting of the final reports, filters will be needed to automatically bill for services rendered. The system must generate a unique identification number for each sample and must be able to be archived after a three year period. Search queries will be needed to located patient samples and to evaluate the trends of specific clinical and research data.
If you have questions please contact Eric at 966-76087 or at eric_simmons@dentistry .unc.edu.

Learning Disability Services (Dorian Miller, LDS volunteer/CS grad student)

Develop a suite of text-to-speech tools, with which a computer reads text aloud. We will develop a series of text-to-speech interfaces, including a Firefox plugin, a converter to save the speech to an MP3, and a stand alone interface. Students at Learning Disabilities Services will be the first users. Everyone, however, can take advantage of the tools, for example, to create MP3 of a text and listen to it on the road.
The reading software is a critical tool to help students with reading weaknesses. Having the computer read text aloud to students helps them circumvent their difficulty of processing printed text.   Future users will include disability services at other universities and developers who want to expand the set of interfaces.
Create an open source project. We will leverage text-to-speech and other technology to create the interfaces. The software will be modular so that it can be flexibility reused in our interfaces and various future interfaces. Similar tools exist but none are open source. Currently LDS and other parts of UNC (libraries, athletics department, etc) are using Read Please. Read Please is a nice tool, but has some glitches the company has not fixed and we can solve in this project.  Possible features include:
· Standalone reading program to read arbitrary documents 
· A fire fox plugin to read web pages

· Save speech to MP3

· User options for volume, reading speed, display colors, etc.

· Simple installation for users, most of whom are non-technical 

· Usage monitor to learn about students' reading habits

Access log analyzer (Don Sizemore, ibiblio)

ibiblio.org, the Public's Library and Digital Archive, hosts close to 1,000 active websites on its main web cluster.  Through the years it has struggled to thoroughly and efficiently parse the access logs from these sites - generally a problem due to scale.  We challenge you to develop a suitable log analysis program so that our individual contributors can review statistics on their sites' usage.  These sites are all under the ibiblio domain, which runs on multiple nodes. The current system collects and merges logs appropriately.  The focus on this project is producing useful results.  Users want to see the access of individual pages based on location and time of day.

Several such programs, including AWstats, Webalizer and the commercial Urchin do a fine job, but don't scale to a site of our size.  
Extra credit:  we also host around 500 virtual hosts, each with their own daily access logs.  They deserve the same treatment.

Personal Publisher (Falcon Arendell, WUNC FM) 

The goal is to create a system where amateur authors can make their content available over the internet while still maintaining some level of control over its distribution.  In order to accomplish this, what is needed is a software encoder/decoder of formatted pages (similar to PDF files) that can encode a unique identifier on each distributed file to secure the pages (requiring password) and tracking purposes (identify the original owner).  An example of such a solution would be a visible watermark embedded in the downloaded system based on the user’s login id.  The pages should still be searchable (not a pure image). The Adobe model would come close to the desired system except that its security is too weak.  Preferably, this would work on multiple platforms (Windows, Mac, Linux). 
Day Care Activities (Paul Fowler, UNC employee)

The idea is a web-based tracking system for any facility that cares for people:  day care centers, after school programs, hospitals, or nursing homes.  The specific application for this project is a system for daycare facilities that would enable parents to receive information concerning the daily activities of their loved ones.  Currently, parents are rarely given information concerning the daily activity of their children and when they do receive it, it is only when the child is picked up.  The proposed system would allow parents to get the information during the day or allow a traveling parent to also monitor the information.

The day care center’s website would provide the general information about menus and activities available for public scrutiny.  By logging in, however, the parent can get more detailed information on such things as what the child ate or how much he slept.

In order to get such information from care givers, there will need to be a very simple, quick and easy way to input the information.  In a real environment, the worker would use a hand-held wireless device with well structured templates that could capture the desired information – for example, when the child fell asleep or woke up -- with a single click.  For the purpose of this project, the input would be of the same form, but through any computer.
Social Entrepreneurial Contacts (Joel Thomas, Nourish International) 

Nourish International (NI) bridges the gap between college students and impoverished communities. NI provides the infrastructure and support for college students to think critically and implement long-term solutions to eradicate poverty worldwide. 

NI believes that many communities constrained by the cycle of poverty are highly entrepreneurial, dedicated, and determined, but lack the resources and opportunity to substantially improve their conditions. NI harnesses the power of socially driven students to deliver funding, resources, and talent that helps those trapped in poverty to create a real change in the their lives. We support long term sustainable projects for impoverished communities. 

Our vision is to empower an inspiring environment of young adults who care and are socially responsible leaders of the present and future.  We believe in the immense intellectual capital of students' ability to make significant contributions to challenges facing poverty stricken populations.  Nourish International capitalizes on the opportunity to bridge these two populations; college students and non-profits serving people in poverty.

We are in the process of expanding our model to other universities.  To expand, we contact hundreds of professors who are interested in entrepreneurship, public service and sustainable development about our program and how it could be effective at their respective institutions.  We do this by compiling massive excel spreadsheets with their contact information by going to department web pages and entering the data person by person.  Then we use mail merge, a program of Word, Excel and Outlook which can send personalized emails to these professors with the given information in the excel spreadsheet.  It works, but the process is obviously time-consuming.  
An incredibly useful tool would be a program that could search through department pages, collect the contact data for each professor and put it on an excel spreadsheet.  The challenge, I am told by programmers, is finding the patterns of different web pages because every university, and every department for that matter, organizes their data in different ways.  Such program could literally save 10 hours of work per university.  There are several possible directions to solving this problem:  one is to fully automate the system and the other, possibly more practical, is to let the user identify how the fields are to be mapped and then let the program process the remainder of the page according to the pattern identified.

IBM Linux Screen Reader scripts (Peter Parente, IBM/CS Grad student)

Linux Screen Reader (LSR) makes the Linux GNOME desktop accessible to people with disabilities using speech, Braille, and magnification. Scripts grab 
information about widgets on the screen and decide how to present them to the user. For instance, when a menu item is selected, the default scripts receive a selection event with information about the menu item. The default speech script might decide to speak the name of the menu item and its hot key while the magnifier script might enlarge the text. These actions help people with visual impairments interact with a standard GUI application.


In many cases, the default scripts work well. However, additional scripts are 
sometimes needed to make applications more usable. For instance, say a blind user is chatting in an instant messenger program. The default speech script reads the text he or she is typing perfectly, but isn't smart enough to 
automatically speak new messages that appear in the history text area. An 
additional script can solve this problem by monitoring the history and taking 
action when new text appears.

 
We are looking for students to write scripts to improve the accessibility and 
usability of popular GNOME applications such as Evolution (email, calendar, 
tasks), OpenOffice, xchat, system dialogs, etc. All code will be written in the 
Python programming language and use the well-defined LSR scripting 
API. Documentation will consist of code comments following the Python epydoc format and a brief wiki page for users describing any additional features provided by the students' script. 


Motivation 

· Give 161 million people with visual impairments access to free, open source software
· Gain experience working in the open source community 
· Learn to program in Python
· Become a contributor to the Linux GNOME desktop
· Show IBM your skills
 
For more information, 13-minute screencast: 

http://www.gnome.org/~parente/lsr/screencast/lsr-gsummit06.html
Homepage: http://live.gnome.org/LSR
Sami Says: accessible fun with sound (Gary Bishop, CS)

Kids who are blind enjoy playing with sound. Make an accessible audio recording and playback tool that will allow children to record stories, add sound effects, and hear the results. Besides being fun, kids might use such a tool to improve their writing skills for end-of-grade testing somewhat like sighted kids draw pictures to help them think through their story ideas.  

We built a version of Sami Says two years ago and the kids loved it…a big hit at Maze Day.  It was not, however, ready for prime time.  We would treat the existing version as a proof of concept and build a new version.  For information on the prior version, see

http://www.cs.unc.edu/Courses/comp145-s05/Sami/homepage.html
If you choose this project, I would love to see it available for testing at Maze Day (usually April but no date has been set yet).

Enhance & Productize Hawking Toolbar for Firefox (Gary Bishop, CS) 
Take Brett Clippingdale’s prototype and make it a product with new features. 
(http://www.cs.unc.edu/Research/assist/et/2005/HawkingToolbar.html). 

The Hawking Toolbar is a plug-in for the Firefox web browser that frees individuals with severely limited motor abilities to explore the internet, without limits.  Unlike expensive commercial products, it is free and customizable. Published under the open-source GPL license, it can be enhanced or customized by anyone with the appropriate technical skills. 
For too many centuries, people with physical disabilities have been treated as inferior by society. Considering that one of the greatest geniuses of our time, physicist Stephen Hawking, lives with a debilitating form of Lou Gehrig's disease and yet continues to live a rich life and makes giant contributions to our understanding of the universe, it is obvious that this unfair treatment hurts all of us. Technology makes it possible for Mr. Hawking to communicate his ideas to us; he shows us that there is no definite correlation between physical ability and the greatness of the human spirit. This toolbar is a small tribute to him and all individuals who face the biggest challenge of all: our own prejudices.

Most of us take for granted the ability to navigate the web using a mouse and keyboard. But, like many physically disabled individuals, Stephen Hawking's physical motion is limited to controlling a simple switch with his hand. Others may be more limited, such as only being able to raise or lower an eyebrow; however, this motion can be read and converted into an electronic signal to communicate choice. The challenge is to free all these users by letting them choose efficiently from among possibly hundreds of links on a web site.
 
By using the Hawking Toolbar, the standard Firefox browser automatically cycles through the links of a web page, highlighting each link for a short period. The user selects a link by signaling to the browser (with their standard switch) when the desired link is highlighted. The plug-in also provides buttons that are cycled through: Back, Home, Favorites, and Options. Whether a user can control two switches or only one, the general solution is the same, but the use of two switches allows enhanced control and efficiency.
When the page is complex or has many links, the page may be broken into sections (typically the visible page will be divided into quadrants or widget/ frame areas). The browser will then cycle through these regions, highlighting each before scrolling down to the next part of the page. If the user selects a region then it is explored more fully by cycling through its component links or widgets. This option of region-scanning is a user-selectable choice.
Web-cam CCTV Replacement (Gary Bishop, CS) 
CCTVs are specially designed to enlarge printed material for people who have low vision and can no longer comfortably use glasses or special lenses to read regular size print. Commercial products, which tend to be very expensive, use a video camera that focuses on the printed page. The print is then enlarged and displayed on a monitor.  They also adjust the background and foreground colors of text to make it easier to read.

Use a web cam and a bit of software to emulate the functions of expensive Closed Caption TV reading aids. Allow resizing and contrast enhancement of text imaged by the web-cam.

The Patent Spider (Andrew Chin, law)

In recent years, the U.S. Patent Office’s Web site has begun to provide a public database containing the full texts of all issued patents and certain pending patent applications, available at 

http://patft.uspto.gov/netahtml/PTO/search-bool.html
This has enabled researchers to study the patent system, and its relationship to innovation in different technological fields in far greater depth than before.  Much of this empirical research involves (1) searching for particular terms in the text of a patent, and (2) gathering all instances of a particular field (not necessarily including the search term) from each of the individual patents that come up in the search result.  For example, a researcher might want to search for all patents in Class 536, and then produce a text file consisting only of all U.S. patent numbers cited as references in one or more of these patents.  The Patent Office Web site provides a search engine that can support function (1), producing a page of linked search results, but currently function (2) must be performed by hand, following the links from the search results page, manually locating the desired field (in this case, "References Cited: U.S. Patent Documents"), and cutting and pasting the data to the text file.

The project is to develop a spidering program that automates this procedure.  Tasks will include producing a Web interface that accepts the URL of the search results page(s) and requests the linked patent documents, and a parsing component that uses keywords and HTML tags to identify the component fields of each of the retrieved patent documents.  There is a small but significant amount of non-uniformity in the arrangement and headings of these fields, so while natural language interpretation will not be required, some care will need to be taken in designing a robust parsing component.  Enhancements beyond this fundamental function focus on the ability to produce output reports of different types by selecting both content and format. 
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