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VII Natural Language Processing
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NEJRONS Outside of research, the neural
networks used today are
supervised, such that output for
an input is matched against the
right answer, and connections that
produce the right answer are
reinforced. The idea is that
connections which have been
right in the past will be right in the
future.
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However, | think that unsupervised neural networks have more
promise for complex tasks. This is more analogous to the neurons
within the brain. Instead of affecting the network in a series of
supervised tests, the network is systematically modified as a series
of inputs, such as words, are read in. In an attempt to mimic the
brain, my network reinforces connections between nodes that often
fire one after the other. In this case, each word is represented by a
node.

However, it's not as simple as that. If
the brain only noted connections
between words, it wouldn't note
connections to emotions or abstract
ideas. In order to mimic these
attributes of the brain, the ones that
really think, nodes are added to the

network that do not represent words.
These take on meaning as they build
connections to words and to each
other. In time, they may let the
network form complex ideas
represented by nodes that have been
influenced by the input text.
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Abstract

This project will take an object-oriented approach to machine translation. Using
dependency trees, rather than the conventional phrase structure representation,
the translator will identify sentence structures and use holes in the parse tree to
identify unknown words. Also, rather than making potentially incorrect guesses,
the program will ask the user for input, with the goal of aiding a translator fluent in
both languages, rather than users understanding only one language.

Dictionary e | Syntactic Transfer

The dictionary tool provides
an interface for adding and
removing words from the
translation dictionary. Part of
speech, translation, and
relevant attributes are stored.
Nouns and pronouns store

The syntactic transfer method first
uses a language-specific parser to
generate a structural tree from the source
text. The structural tree is then
rearranged to remove any grammatical
peculiariies of the original language.
Using the resulting tree, a second

gender and animacy, program generates a text in the target
prepositions store the case o o el i languages. Since syntactic transfer
arguments. T focuses on one language pair, however,
the parse trees can reflect features of the

Dependency vs. Phrase Structure source and target languages.

The syntactic structures most people are familiar with
are phrase-structure representations. Phrase-structure
representation breaks sentences into noun phrase,
verb phrase, and other superstructures, and from there
into component words. Dependency structures
produce a tree in which verbs are dependent on
subjects, objects and prepositions are dependent on
verbs, and adjectives are dependent on nouns, using
words as nodes, rather than the superstructures in
phrase-structure representation.

Dependency Trees

Interface

The black dog bit me in the park. The black dog in the park bit me.

other for English output.

- - - - - - - When a word has multiple

matches, the engine prompts
- - - the wuser to choose the
appropriate case. Details of

- translation, including  the
- cases assigned and parse

The translation engine
presents two text areas, one
- for the Russian input, the

order, are printed to the
terminal.




IX  Computer Languages, Interprers, Compilers

[image: image3.png]Sigma Lisp: The Design and Implementation of a Modern Lisp Dialect
2005-2006 TJHSST COMPUTER SYSTEMS LAB, Nick Alexander and Sam Davis

Abstract
invented in 1958 by John McCarthy, revolutionized how
ms could be written and expressed. Lisp introduced many

modern language features such as recursion, garbage
collection, and structured conditionals. Lisp also introduced
a new, shared notation for code and data, which allowed Lisp

code to be manipulated as data. While mainstream languages
have adapted many of Lisp's other features, the ability to
express code as data remains unique to Lisp. However, the
influence of the C programming model has changed the idea of
what a programming language requires. The two most popular
Lisp dialects, Common Lisp and Scheme, have a number of
attributes that are a result of when they were conceived.
Most notably, both dialects have a policy of OS-neutrality,
which means that they cannot communicate with the OS at an
intimate level. The result is that libraries for operations
such as remote communication, file manipulation, and high-end

phics either limited in their capabilities, platform-
dependent, or unreliable. Sigma is designed to be a mod
Lisp dialect that fulfills the needs of advanced programmers
by allowing close interaction with the OS and providing the
inmense abstraction power of Lisp.

Create as expressive a language as possible

Lisp already offers more capability for redefining its

abstractions, semantics, and constructs than any other

language Sigma offers a greater degree of flexibility than
dialect of Lisp.

ntly Sigma Lisp consists of a functional beta model
with flexible framework for future expansion. Our future
plans include expanding the libraries and improving
efficiency.

The following is the Sigma Lisp source code for backtick:
(defmac backtick (expr)

(G (null nil
(atom (List 'quote expr)
(eq (car expr) 'sbteval)
(cadr expr)
(cons 'list (map (fn (a)

(List 'backtick al)
expr))))

Principles of Design:

1. Assume a smart programmer

2. Expressive enough to redefine

3. Time efficient for the programmer

4. Language before implementation

5.l can't do everything by myself”

6. Nothing is sacred

7.No “Onions in the Varnish”
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X Computer Graphics
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Objective

The objective of this project is to design and
implement a system to construct

3-D figures for use in a computer game. These
figures must be able to both act

as objects in space and as a way to render the
game's graphics.

Justification

Many real-time computer games now are
based on polygons, which are both

effective models of spatial relations and
relatively easy to convert to a

2-dimensional image with correct perspective,
relative size, etc. As graphics

are becoming an increasingly important part of
computer games, more efficient

ways of dealing with complex polygons must
be developed to maximize both of

these advantages while minimizing difficulties
such as object intersections

and restrained motion.

Procedure
The procedure of this project mainly involves
working with data structures representing
polygons. First, the data structure must be
created. This must be a structure that is able
to use its data with a good degree of efficiency
to perform various functions, such as drawing
to the screen, calculating intersections
between two objects, and allowing for dynamic
motion.

Two views of the same polygons.
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Abstract

This project & set out 10 stady graphics through
the use of Procesing, Through recearch and
tutorials 1 plan on gathering envagh
Inomikde 0 creats an appleation wing
advanced cancepts in praphics. The original
inent of thic project mas 1 Study Eraphics
throngh the we of Java OpenG (jodl). Aftera.
couple of weelks of beiag nreueccesstal in
properly installing and buiMing jog) 1 decided
t05witch 0 the e of Processing o stady
compater graphics. Processing & 8 wefal tool

in graphics development. It & both user-
Sriendly and easy 10 we. Afier neels ofstady of
Procsssing, an apylet mill be created

Background

The main purpae of this profect &  create an
applt throngh the we of Processing, that
demonstrates we of advanced comcepts in
graphics. At the moment, the applet & Jeaning
tomards being a game of an “Undermater
Adventure” nature. Thee interesied in
‘raphics and possibly using Procesing il be
able 1 uce my project asa stepping stome.
Procsssing only requires pre-excting
Inomikdee of Java. Th stody mill cover 21
inteoduction into begimming mith Processing, all
the way 0 the we of Procsssing in complex
vaphics concepts. Furthermare, (s project
nillstadycamera movement and the
manipulation of points in a 3D environment.

‘Procedure & Methodology

‘The project first began with the investigation of
Processing through the stody ofexampks
provided on the main website and samle cod.
A helpfal tool was fhe processing message
‘board where fellow programmers posted errors
and problems that they ran into slog with
helpfal tips and solutions.

Tie Sist prototype that] developed wasa
simple applt that creaed a type of anemone in
23D enviroament that couk] be rotated with
the we of the mouse.

Results

The creation of an spplet invalving advanced
concepts of graphics mas accomplehed fhrongh
the we of Processing and is powerful
Sketchbock tool and 8 beginning tutorial was
written o ielp begimers with Processing and
computer graphics in gencral.

Conelusion

‘Through the we of Procsssing, a great deal of
t25ks can be accomplihed in the S61d of
vaphics. Hopefally, thromgh the we of my
research, ofers interested in grapltes and
Processing mill be able t0 we it o5 starting point
‘and achieve a Nead start i the icld of
Processing.




XI Artificial Intelligence and Machine Learning

Title: Genetic Algorithms in Machine Learning

Student:  Calvin Hayes

Title: Artificial Learning Through Pattern Recognition

Student: Arvind Ravichandran

Title: A Better Algorithm for GO

Student: Justin Park

XII Software Engineering, Object Oriented programming techniques
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Gameboard: The gameboard is the
over-arching GUI in which the simulation
runs. The gameboard's primary purpose
is to communicate: it communicates
between the user and its programs and
also between the different objects of
Project Dart Hounder. The gameboard's
second purpose is (o keep track of the
specific situation of the simulation by
keeping references to special, specific
objects. such as the currently selected
character.

Gameboard: The gameboard is the
over-arching GUI in which the simulation
runs. The gameboard's primary purpose
is to communicate: it communicates
between the user and its programs and
also between the different objects of
Project Dart Hounder. The gameboard's
second purpose is (o keep track of the
specific situation of the simulation by
keeping references to special, specific
objects. such as the currently selected
character.

v
Character: Characters are the more
complex of entities. They are controlled
by the players. Characters are the
primary units of interaction between the
players.

Noncharacter: Noncharacters are the
simpler of the (o types of entities.
Noncharacters are not controlled by players.

Noncharacters have all of the trais of
generic entities. plus two others: Fach
Noncharacter has simple Boolean functions
that return whether or not they are living and
whether it is moving,

These trais result in three subclasses
of noncharacters: minerals (neither fiving nor
moving . plants (living but not moving ). and
animals (living and moving. /if | make each
one do something distinctly different, discuss
here/

To be expanded further...

Engineering Techniques

Dan Stalcup

TJHSST Computer Systems Lab 2005-
2006

Abstract

As logarithms and set-ups for interactive simulations
(games ] become more and more complex, the method in which
such projects are approached. designed. and implemented
requires careful analysis. Others have studied theories of object
orientation, and have hypothesized on the ways to optimize the
development of complex computer programs.  This study
encompasses the engineering and construction of a complex
interactive simulation called “Project Dart Hounder’ with an
object oriented approach, analysis of the process, and results.

A

\J
Terrain: Terrain represents the
environment that the entities [see 3.7) reside
in. Each one stores various values about
itself. including density, visibility, temperature,
and elevation or height. Each one of these
plays a role in the effectiveness of any
attacks from or against another entity.
Terrains also have a specific color, which is
only for clarification by the user. and does
not directly affect attacks from or to the
square.

Each of these values are stored as
basic data in the terrain class and can be
accessed through a reference 10 any terrain
object.

Square: The square represents one block
on the playing field. Each square holds three
objects: a terrain. a weather. and an entity.

These three objects are stored as.
direct references in the squares. Each
square will hold exactly one terrain, exactly
one weather. and either zero or one entity.

Itis possible o access and acquire any
of the objects contained in the square by
having access (0 the square.

Each square has a position. a
coordinate of two numbers, row and column
or “xand y’ (o represent where it lies on the
playing field.

Weather: Weather affects the
environment that the entities (see 3.7
reside in. Weathers use two values to
determine their affect on attacks.
brightness and precipitation.

Unlike terrains, there are no
subclasses of weather. Rather. different
instances of weather are determined by
four specific cases implemented into the
Weather class itsell, represented by an
integer. The integer used (o represent
each case represents its severity, where
o [clear skies ] is the least severe while
3 (stormy skies ) is the most severe.




XIII Database Design
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Introduction

The goal of this rescarch is to create a database architecture that utilizes best features of relational and multidimensional database models, and employs a flexible structure to adequately self-manage its data
model in real-time, volatile, and multi-behavioral environments. Relational and multidimensional systems primarily address data management needs of cnvironments in which characteristics arc well known
at database design and modeling stage. Steady nature of such environments tolerates need of human involvement to make modifications of the database structure. However, highly dynamic environments
would require an ability to autonomously change database structure in real time by the database itself.

A multidimensional organization is fundamental for the proposed database design. Dimensional structure is a robust and adaptable mechanism to express objects, complex real-world characteristics, and
relationships. The ability to simplify mapping between real-world objects and database structure substantially reduces complexity of Structured Query Language (SQL) statements, used in communication
with relational databases.

This project addresses foundations of the proposed database organization, explains the database architecture, discusses methods of manipulation of the data model, and demonstrates an implementation.
Motivated applications for the database architecture also are presented.

Disaster Area

The volatile nature of rescue operations requires teams to
immediately store different type of information in the database,
leaving no time for human evolvement to modify the database

Firefighters Team Ambulance Tearn

Rescue Locations ( :entral
Pertinent fo
Firefighte? When ambulance

Queried from ——> Database ——> team connects

Database . . 1o database, the
Connection Connection database self-

System restructures to
include dimension

pertinent only 1o
ambuiance feams.

Insert Data into

Da'abase\

Remove Data
from Databass

N-Dimensional
Self-restructuring Cube

Dimension
Specifications

Rescue teams equipped with portable computers with database clients will operate with
dimensions unique to their tasks and dimensions shared with other rescue teams

“You can do all the planning in the world, but if you can’t communicate with one another,
then you’re going to have some issues.” ~ Mike Zezeski, of the Maryland State Highway Department

Background Motivated Applications

The field of database systems has been an important development area in software engincering for the past The proposed databasc can be adapted to systems, whose characteristics arc crratic and can
30 years. Relational Database Management Systems (RDBMS) became predominant for many business change rapidly, such as scarch-and-rescuc operations. Emergency management systems
management applications. Relational databases use relations (tables with columns and rows), atiributes have needs for databases. In case of natural disasters, rescue delegations have little time
(named columns of relations), and tuples (rows of relations) to organize data. The databases have a relatively  to prepare and must operate in chaotic conditions. Coordination efforts between rescuc
casy structure to understand and use. Relational databases arc capable of handling enormous volumes of forces are complex tasks. To increase cfficiency, teams will interact with a database to

data, while providing high performance for processing of data updating. However, organization propertics refrieve necessary data collected by all types of teams (police, firefighters, army, ctc.). The
of relational database become disadvantages in dynamic cnvironments. Relational data structures could volatile nature of rescue operations requires teams to immediately store different type of
not direotly model afier real-world characteristics, because the structures are oriented for dealing with information in the database, leaving no time for human evolvement to modify the database
data semantics, consistency, and redundancy problems. Therefore, relational databases requirc human structure. Employing the proposed database, rescuc teams equipped with portable computers
involvement for conceptual, logical, and physical design phases before real world objects could be mapped ~ with database clicnts will operate with dimensions unique to teams’ tasks and dimensions
to their respective data models. Another considerable obstacle for applying relational databases in dynamic shared with other rescuc teams. Such electronic coordination could be vital important
cnvironments is the need for client software to adjust SQL statements to fit changing database structure on the  in intemational rescuc cfforts, in which often languages arc barriers between different

fly. international teams.
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