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Abstract

There is a tradeoff between the speed of a data compressor and the level of compression it can
achieve. Improving compression generally requires more computation; and improving speed gener-
ally sacrifices compression. In this thesis, we examine a range of tradeoffs for text and video.

In text compression, we attempt to bridge the gap between statistical techniques, which exhibit a
greater amount of compression but are computationally intensive, and dictionary-based techniques,
which give less compression but run faster. We combine the context modeling of statistical coding
with dynamic dictionaries into a hybrid coding scheme we call Dictionary by Partial Matching.

In low-bit-rate video compression, we explore the speed-compression tradeoffs with a range
of motion estimation techniques operating within the H.261 video coding standard. We initially
consider algorithms that explicitly minimizes bit rate and combination of rate and distortion. With
insights gained from the explicit minimization algorithms, we propose a new technique for motion
estimation that minimizes an efficiently computed heuristic function. The new technique gives
compression efficiency comparable to the explicit-minimization algorithms while running much
faster. We also explore bit-minimization in a non-standard quadtree-based video coder that codes
motion information hierarchically using variable-sized blocks.

For video coding at medium-to-high bit rates, we propose a framework that casts rate control
as a resource allocation problem with continuous variables, non-linear constraints, and a novel
lexicographic optimality criterion motivated for near-constant-quality video. With this framework,
we redefine the concept of efficiency to better reflect the constancy in quality generally desired from
a video coder. Rigorous analysis within this framework reveals elegant conditions for optimality,
which leads to polynomial-time algorithms. Simulation studies confirm the theoretical analysis and
produce encodings that are more constant in quality than that achieved with existing rate control
methods. As evidence of the flexibility of the framework, we show how to extend it to allocate bits

among multiple variable-bit-rate bitstreams for transmission over a constant-bit-rate channel.

1 A similar version of this report was submitted in fulfillment of the dissertation requirement for Dzung Tien
Hoang’s Ph.D.

2Support was provided in part by a National Science Foundation Graduate Fellowship; by Air Force Office of
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93-G-0076.

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Fast and Efficient Algorithms for Text and Video

Compression

by
Dzung Tien Hoang
B.S. Computer Science, Tulane University, 1990
B.S. Electrical Engineering, Tulane University, 1990
Sc.M. Computer Science, Brown University, 1992

Thesis
Submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy in the Department of Computer Science

at Brown University.

May 1997

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




