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Sign 2 Text

Introduction

Upon hearing a word they do not know the meaning of, speakers of written languages take for granted the ability to look it up in a dictionary. For speakers of sign language, there is no way to look up a sign without searching through all of the signs. In an American Sign Language (ASL) dictionary for example, the words are ordered alphabetically by their English translation. What if you do not know English? The translation? How do you find meaning based on what you saw?

Operational Concepts

Linguistic theory suggests that all signs in a particular language can be described by five qualities: hand shape, orientation, location on the body, movement, and non-manual markers (note this number is theoretical, so these qualities will merely be the default to describe words, and not hardcoded into our software). This is similar to how there are only so many sounds that people make while speaking English. So if you do not recognize the meaning of a sign, you are be able to interpret some of the above qualities.

We propose a web application that takes a user's description of the above five qualities to look up the corresponding word in a selected sign language. All sign dictionaries before this translated from written language to sign language. This project is a dictionary that offers both this and the reverse. It will be extensible, such that computer generated animations may preview and describe the sign in future releases. Also, as no one in this group claims to be a sign linguist, we will offer the tools and flexibility for linguists and native speakers to input their language into our database, without requiring SQL skills.

This is for anybody who speaks sign language and sees a sign they do not know. We are not attempting to describe syntax or substitute for formal education in sign. This application is merely a dictionary that was not accessible to speakers of sign before. It is to be maintained by sign language experts. Computer scientists merely provide the engine.

System Requirements

After selecting a sign language (American, French, etc.), the user will be presented with a web form. They select or search for the description for each of the five sign qualities from menus. The site will query the dictionary and show relevant results. They are not necessarily perfect matches, because perhaps the user did not specify the sign qualities correctly. This is similar to not knowing how to spell the word you look up in an English dictionary.

For professionals who want to add words to a language on this site, we offer accounts and a form for doing just that. This is tedious data entry but is not unreasonable for the end-user. After all, we have dictionaries with virtually all of the English words. There will be a review interface for the maintainer of the site, so they may approve new words. We would like to design this with the customer in mind, so it would be interesting to see how current online dictionaries perform word review and how a sign language institution might like our tool.
This interface is mostly textual so far. However, in a long time down the road, we plan to allow computer generated animations of the signs based on their qualities, and not video recordings. Recordings are expensive and do not take advantage of our word database, which is already in place. The user should also be able to see previews of certain sign qualities played back so he may refine his word search.

System and Software Architecture

The web interface of the project will be implemented in PHP and Javascript. These will present the web form to the user, check input, and then query our SQL package, which stores which words belong to which sign quality. For the site maintenance accounts, we will also use SQL. There is a free computer modeling program called Blender which supports Python scripting. Thus, a minor Python module will be required to communicate with the SQL dictionary and automatically generate a Blender animation of the sign based on the entry. Again, scripting all these models could take an artist team easily a year, so we plan only to allow for the feature.

Eclipse will be our IDE, as its plug-ins supports all of these languages. We will use CVS to concurrently develop our code between team members, and make sure everybody has access to the latest code. The usage of CVS will allow us to keep track the project development and any accumulative changes.

Our sources of data will be experts in the field who will use our product. To demonstrate the project, we will insert dummy data collected from sign dictionaries and less formal contact with linguists.
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Figure 1 General Architecture of Sign2Text Project

Lifecycle Plan

The development of the project is divided into four milestones that span 8 weeks:

· Phase 1 Planning & Design (1 week)

In the course of one week, all project participants must come up with a plan for the next stage and a complete design of the project. A pre-drafted API of the program modules is expected at the end of this stage. All interface and abstract classes should be drafted.

· Phase 2 Coding & Test Design (3 weeks)

In this phase, the developer will code the all the necessary module and the tester will make the proper test case. It is intended that at the end of this phase, all the codes are compiled and ready for testing.

· Phase 3 Testing, Fixing, and pre-Alpha Release (2 weeks)

A series of testing will be conducted at this phase along with some extensive fixes. The essential goal will be a working product that might lack a feature, but can do a proper communication between the user’s input and a SQL server. An alpha release is expected at the end of this phase. Another aspect of the project, such as extensibility in using Python-Blender might be initiated at this phase.

· Phase 4 Beta Release and Completion (2 weeks)

A few days after the release of the alpha version, a beta version will be released for review and if possible a benchmark. A complete and operational product is expected at the end of this stage.

The project is expected to have at least five people with different functionality in the course of project development. The following provision is intended:

· Project manager (1 person)

The main duty of the project manager will be to ensure the team is on the correct path. The project manager will have the ability to adjust the timetable of project development. A certain amount of time can be dedicated to help the developers, as he isn’t managing that many people. He should also have time for speaking with the “customer.”
· Developer (2 people)

The developer will be in charge in coding/developing the product along with its features. Developers will do most of the work in terms of building the program, such as the web forms, GUI, extensibility design, and database.

· Tester and Documenter/Profiler (2 people)

The tester and documenter will in charge in making test units/cases and proper documentation. The tester will have the final say whether the product is ready to ship.
Thus, this project will require five people to be completed in the span of 8 weeks. An addition of one week can be used in case the project takes an unexpected turn or if a delay in the delivery is inevitable.
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Figure 2 Sign2Text Possible Project Timetable
Feasibility Rationale

The project is capable of being completed successfully because this sort of web-form-heavy application is made all the time.

The risk we take is that all research we acquire about linguistic theory of signs is correct. That is a huge assumption that we will support through extensibility of our project. But if the theory radically changes, our program can only go so far. We only know that it is in demand with current theory.

To add to our risks, some of the developers may be using new languages or programs, which requires a bit of a learning curve. However, we expect that these new paradigms are not a “silver bullet” for finishing our project; they are merely chosen for convenience and their ability to fulfill everything we require.

The graphical features this proposal mentions may not be available in the first version. We are taking a huge shortcut by using SQL and Blender. We also expect professional linguist input for our data. The team members, being unfamiliar with sign language, can only offer the tools to make our project convenient for the linguist. As we do not have a linguist on the team, we will insert our own dummy data such that the power and extensibility of the project may be demonstrated.
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