D
A

PTO/SB/35 (06-09)

Approved for use through 06/30/2009. OMB 0651-0031

U.S. Patent and Trademark Office; U. S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

\

/

First Named Inventor SANDREW

NONPUBLICATION REQUEST

UNDER Title IMAGE SEQUENCE DEPTH ENHANCEMENT..
35 U.S.C. 122(b)(2)(B)(i)
Attorney Docket Number LF-P0O029

- J

| hereby certify that the invention disclosed in the attached application has not and will not be
the subject of an application filed in another country, or under a multilateral international
agreement, that requires publication at eighteen months after filing.

| hereby request that the attached application not be published under 35 U.S.C. 122(b).
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This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a request
that an application not be published under 35 U.S.C. 122(b), the application will be scheduled
for publication at eighteen months from the earliest claimed filing date for which a benefit is
claimed.

If applicant subsequently files an application directed to the invention disclosed in the attached
application in another country, or under a multilateral international agreement, that requires
publication of applications eighteen months after filing, the applicant must notify the United
States Patent and Trademark Office of such filing within forty-five (45) days after the date of
the filing of such foreign or international application. Failure to do so will result in
abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)).
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comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
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This application is a continuation in part of U.S. Utility Patent Application Serial No. 12/032,969,
issued as U.S. Patent 7,577,312, which is a continuation of U.S. Patent 7,333,670 filed 4 January
2006, which is a divisional of U.S. Patent 7,181,081, filed June 18", 2003 which is a national stage
entry of Patent Cooperation Treaty Application Serial No. PCT/US02/14192, filed May 6™, 2003,
which claims the benefit of United States Provisional Patent Application 60/288,929 filed May 4™,

2001, the specifications of which are all hereby incorporated herein by reference.
BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[001] One or more embodiments of the invention are related to the field of image analysis and
image enhancement, (suggested class 382, subclass 254). More particularly, but not by way of
limitation, one or more embodiments of the invention enable an image sequence depth enhancement
system and method that allows for the rapid conversion of a sequence of two-dimensional images

into three-dimensional images.
DESCRIPTION OF THE RELATED ART

[002] Known methods for the colorizing of black and white feature films involved the identification
of gray scale regions within a picture followed by the application of a pre-selected color transform or
lookup tables for the gray scale within each region defined by a masking operation covering the
extent of each selected region and the subsequent application of said masked regions from one frame
to many subsequent frames. The primary difference between US Patent No. 4,984,072, System And
Method For Color Image Enhancement, and US Patent No. 3,705,762, Method For Converting
Black-And-White Films To Color Films, is the manner by which the regions of interest (ROIs) are
isolated and masked, how that information is transferred to subsequent frames and how that mask
information is modified to conform with changes in the underlying image data. In the 4,984,072
system, the region is masked by an operator via a one-bit painted overlay and operator manipulated
using a digital paintbrush method frame by frame to match the movement. In the 3,705,762 process,
cach region is outlined or rotoscoped by an operator using vector polygons, which are then adjusted

frame by frame by the operator, to create animated masked ROIs.

[003] In both systems the color transform lookup tables and regions selected are applied and

modified manually to each frame in succession to compensate for changes in the image data which
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the operator detects visually. All changes and movement of the underlying luminance gray scale is
subjectively detected by the operator and the masks are sequentially corrected manually by the use
of an interface device such as a mouse for moving or adjusting mask shapes to compensate for the
detected movement. In all cases the underlying gray scale is a passive recipient of the mask
containing pre-selected color transforms with all modifications of the mask under operator detection
and modification. In these prior inventions the mask information does not contain any information
specific to the underlying luminance gray scale and therefore no automatic position and shape
correction of the mask to correspond with image feature displacement and distortion from one frame

to another is possible.

[004] Existing systems that are utilized to convert two-dimensional images to three-dimensional
images generally require the creation of wire frame models for objects in images. The creation of
wire frame models is a large undertaking in terms of labor. These systems also do not utilize the
underlying luminance gray scale of objects in the images to automatically position and correct the
shape of the masks of the objects to correspond with image feature displacement and distortion from
one frame to another. Hence, great amounts of labor are required to manually shape masks for
applying depth or Z-dimension data to the objects. Motion objects that move from frame to frame
thus require a great deal of human intervention. In addition, there are no known solutions for
enhancing two-dimensional images into three-dimensional images that utilize composite
backgrounds of multiple images in a frame for spreading depth information to background and
masked objects. Hence there is a need for an image sequence depth enhancement system and

method.
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BRIEF SUMMARY OF THE INVENTION

[005] Embodiments of the invention classify scenes to be colorized and/or converted from two-
dimensional to three-dimensional into movies into two separate categories; either background
clements (i.e. sets and foreground elements that are stationary) or motion elements (e.g., actors,
automobiles, etc) that move throughout the scene. These background elements and motion elements
are treated separately in this invention similar to the manner in which traditional animation is

produced.

[006] Motion Elements: The motion elements are displayed as a series of sequential tiled frame sets
or thumbnail images complete with background elements. The motion elements are masked in a key
frame using a multitude of operator interface tools common to paint systems as well as unique tools
such as relative bimodal thresholding in which masks are applied selectively to contiguous light or
dark areas bifurcated by a cursor brush. After the key frame is fully designed and masked, all mask
information from the key frame is then applied to all frames in the display-using mask fitting

techniques that include:

[007] 1. Automatic mask fitting using Fast Fourier Transform and Gradient Decent Calculations
based on luminance and pattern matching which references the same masked area of the key frame

followed by all prior subsequent frames in succession.
[008] 2. Bezier curve animation with edge detection as an automatic animation guide
[009] 3. Polygon animation with edge detection as an automatic animation guide

[0010] In another embodiment of this invention, these background elements and motion elements
are combined separately into single frame representations of multiple frames, as tiled frame sets or
as a single frame composite of all elements (i.e., including both motion and
backgrounds/foregrounds) that then becomes a visual reference database for the computer controlled
application of masks within a sequence composed of a multiplicity of frames. Each pixel address
within the reference visual database corresponds to mask/lookup table address within the digital
frame and X, Y, Z location of subsequent "raw" frames that were used to create the reference visual
database. Masks are applied to subsequent frames based on various differentiating image processing
methods such as edge detection combined with pattern recognition and other sub-mask analysis,

aided by operator segmented regions of interest from reference objects or frames, and operator

DOCKET

A R M 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




