
US007573475B2 

(12) Ulllted States Patent (10) Patent N0.: US 7,573,475 B2 
Sullivan et al. (45) Date of Patent: Aug. 11, 2009 

(54) 2D TO 3D IMAGE CONVERSION 7,254,265 B2 8/2007 Naske 

(75) I s s H S F CA (Us) 2003/0128871 A1 7/2003 Naske et a1. 
nventors: teve u ivan, an rancisco, ; 

Alan D- Trombla’ Fairfax’ CA (Us); 2004/0239670 A1 12/2004 Marks 
Francesco G. Callari, San Francisco, Zoos/0099414 Al 5/2005 Kaye et 31' 

CA (US) 

(73) Assignee: Industrial Light & Magic, San _ 
Francisco, CA (U S) (comlnued) 

( * ) Notice: Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS 

patent is extended or adjusted under 35 EP 1 176 559 V2002 
U.S.C. 154(b) by 511 days. 

(21) App1.No.: 11/445,947 

(22) Filed: Jun. 1, 2006 (Commued) 
OTHER PUBLICATIONS 

(65) Prior Publication Data 
Bao et a1., “Non-linear View Interpolation,” J'. Wsualization Comp. 

US 2007/0279415 A1 Dec. 6, 2007 Animation, 1999, l0:233_24l‘ 

(51) Int. Cl. . 
G06T 15/10 (2006.01) (Commued) 

(52) US. Cl. ..................... .. 345/427; 345/419; 345/426; Primary ExamineriKimbinh T Nguyen 
345/581; 345/646; 345/647; 352/57 (74) Attorney, Agent, or FirmiFish & Richardson PC. 

(58) Field of Classi?cation Search ............... .. 345/419, 

345/426, 427, 581, 646, 647 (57) ABSTRACT 
See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,156,914 A 5/1979 Westell 
4,972,359 A 11/1990 Silver et a1. 
5,613,048 A 3/1997 Chen et a1. 
5,699,152 A * 12/1997 Fedor et a1. ............ .. 356/2401 

6,014,472 A 1/2000 Minami 
6,208,348 B1 3/2001 Kaye 
6,477,267 B1 11/2002 Richards 
6,515,659 B1 2/2003 Kaye et a1. 
6,686,926 B1 2/2004 Kaye 
6,928,196 B1 8/2005 Bradley et a1. 
7,102,633 B2 9/2006 Kaye et a1. 
7,116,323 B2 10/2006 Kaye et a1. 
7,116,324 B2 10/2006 Kaye et a1. 

A method of creating a complementary stereoscopic image 
pair is described. The method includes receiving a ?rst 2D 
image comprising image data, Where the ?rst 2D image is 
captured from a ?rst camera location. The method also 
includes projecting at least a portion of the ?rst 2D image onto 
computer-generated geometry. The image data has depth val 
ues associated With the computer-generated geometry. The 
system includes rendering, using the computer-generated 
geometry and a second camera location that differs from the 
?rst camera location, a second 2-D image that is stereoscopi 
cally complementary to the ?rst 2-D image, and in?lling 
image data that is absent from the second 2-D image. 

38 Claims, 13 Drawing Sheets 

PRIME FOCUS EX 1006-1 
PRIME FOCUS v LEGEND3D 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US 7,573,475 B2 
Page 2 

US. PATENT DOCUMENTS 

2005/0104878 A1 
2005/0104879 A1 
2005/0117215 A1* 
2005/0146521 A1 
2005/0231505 A1 

5/ 2005 Kaye et al. 
5/ 2005 Kaye et al. 
6/2005 Lange ...................... .. 359/462 

7/2005 Kaye et al. 
10/2005 Kaye et al. 

FOREIGN PATENT DOCUMENTS 

KR 20070042989 4/2007 
WO WO/2005084298 9/2005 
W0 WO 2006/078237 7/2006 
WO WO/2006078249 7/2006 
WO WO/2006078250 7/2006 

OTHER PUBLICATIONS 

Bao et al., “Non-linear View Interpolation,” Computer Graphics and 
Applications, Paci?c Graphics ’98 Sixth Paci?c Conference, 1998, 
pp. 61-69, 225. 
Chen and Williams, “View Interpolation for Image Synthesis,” Proc. 
Of the 20th Annual Conference on Computer Graphics and Interac 
tive Techniques, 1993, 279-288. 
Fu et al., “An Accelerated Rendering Algorithm for Stereoscopic 
Display,” Comp. & Graphics, 1996, 20(2):223-229. 

McMillan and Bishop, “Head-tracked stereoscopic display using 
image Warping,” Stereoscopic Displays and Wrtual Reality Systems 
11, Fisher et al. (eds.), SPIE Proceedings 2409, San Jose, CA, Feb. 
5-10, 1995, pp. 21-30. 
Raskar, “Projectors: Advanced Graphics and Vision Techniques,” 
SIGGRAPH 2004 Course 22 Notes, 166 pages. 
SaWhney et al., “Hybrid Stereo Camera: An IBR Approach for Syn 
thesis of Very High Resolution Stereoscopic Image Sequences,” 
ACM SIGGRAPH 2001, Aug. 12-17, 2001, Los Angeles, CA, USA, 
pp. 45 1 -460. 
DeskoWitZ, Chicken Little Goes 3-D With Help from ILM, “VFX 
World”, (Nov. 7, 2005) 2 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, Non-?nal Of?ce 
Action, mailed Feb. 27, 2008, 26 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, response to Feb. 27, 
2008 Non-?nal Of?ce Action, 14 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, Non-?nal Of?ce 
Action, mailed Sep. 12, 2008, 10 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, response to Sep. 12, 
2008 Non-?nal Of?ce Action, 13 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, Final Of?ce Action, 
mailed Nov. 26, 2008, 11 pages. 
U.S. Appl. No. 11/446,576, ?led Jun. 1, 2006, response to Nov. 26, 
2008 Final Of?ce Action, 14 pages. 

* cited by examiner 

PRIME FOCUS EX 1006-2 
PRIME FOCUS v LEGEND3D 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Aug. 11,2009 Sheet 1 0f 13 US 7,573,475 B2 

#2. 3 >65 @mEmO 29m COSWELOFE QOWF: Om fllIk 
glw >>o_> mLmEmo :3 COSNELOFE QOQF: ON 

92 

mmmhouw 

PRIME FOCUS EX 1006-3 
PRIME FOCUS v LEGEND3D 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


PRIME FOCUS EX 1006-4 
PRIME FOCUS v LEGEND3D 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


US. Patent Aug. 11,2009 Sheet 3 0f 13 US 7,573,475 B2 

Build left camera 3001 
View Combine right 
£72 camera view and 

1 left camera view 
_ . . . . . . . . . . . . . .' information to 

; Build geometry for ; create 30 Film 
; left camera view 3 information 

M I if 

1 .... .1 ..... .. I 

Project left view Run compositing 
on geometry script to generate 

3'26 n'ght camera view 
information 

i Calculate left and T 
right depth maps 4___—_ 
M Create initial right 

camera images/ 
i Execute in?ll 

algon'thm 
Calculate offset 
map (see FlG. 10) M 

£0 

ls pixel 
part of 2D scene 

element? 
Yes 

LL? ' 

Execute blurring 
algorithm I , 

3.11 
ls pixel 

occluded? 

ilé 

FIG. 3 

PRIME FOCUS EX 1006-5 
PRIME FOCUS v LEGEND3D 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� 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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


