US008205991B2

a2 United States Patent 10) Patent No.: US 8,205,991 B2
Wei et al. (45) Date of Patent: Jun. 26, 2012
(54) METHOD OF EYE REGISTRATION FOR 7,924,429 B2* 4/2011 Knightonetal. .......... 356/479
OPTICAL COHERENCE TOMOGRAPHY 2004/0042022 Al* 3/2004 Friedmanetal. ... 358/1.9
2004/0263785 Al  12/2004 Chernyak
. . . . 2006/0115110 Al* 6/2006 Rodriguezetal. ............ 382/100
(75) Inventors: Jay Wei, Fremom, CA (US); Ben Kwei 2006/0187462 Al* 82006 Srinivasan etal. ............ 356/479
Jang, Cupertino, CA (US); Shuw-Shenn 2007/0115481 Al 5/2007 Toth et al.
Luh, Fremont, CA (US); Yuanmu Deng, 2008/0267515 Al* 10/2008 Harrington ..... ... 382/233
Fremont, CA (US) 2008/0310757 Al* 12/2008 Wolberg et al. . .. 382/285
’ 2009/0268161 Al* 10/2009 Hartetal. ....... .. 351/208
. . 2010/0030578 Al* 2/2010 Siddique etal. .................. 705/3
(73) Assignee: Optovue, Inc., Fremont, CA (US) 2010/0245838 Al* 9/2010 Everett etal. ....... . 356/497
) ) o ) 2011/0085136 Al* 4/2011 Fergusonetal. ... 351/206
(*) Notice:  Subject to any disclaimer, the term of this 2011/0134394 Al*  6/2011 Srinivasan etal. ........... 351/246
patent is extended or adjusted under 35 2011/0194072 Al* 82011 Olivieretal. .............. 351/206
US.C. 154(b) by 519 days. FOREIGN PATENT DOCUMENTS
(21) Appl. No.: 12/423,757 WO WO 01/78584 A2 10/2001
WO WO 2006/078802 Al 7/2006
(22) Filed: Apr. 14, 2009 WO WO 2007/084748 A2 7/2007
: . 14,
OTHER PUBLICATIONS
(65) Prior Publication Data
PCT International Search Report and the Written Opinion mailed
US 2009/0257636 Al Oct. 15, 2009 Aug. 31, 2009, in related International Application No. PCT/
.. US2009/002343.
Related U.S. Application Data PCT International Preliminary Report on Patentability dated Oct. 28,
(60) Provisional application No. 61/1245109, filed on Apr 2010, in related International Appl No. PCT/US2009/002343.
15, 2008. % .
cited by examiner
GD ,I4H6t}BCl3-/00 (2006.01) Primary Examiner — Nathan Ha
(52) US.Cl ’ 351/246: 382/128 (74) Attorney, Agent, or Firm — Haynes and Boone, LL.P
(58) Field of Classification Search .................. 382/128; (57) ABSTRACT
351/200, 204, 205, 246 o ] ) ) )
See application file for complete search history. A method is disclosed for use in eye registrations and exami-
nations, some embodiments of the method including acquir-
(56) References Cited ing scan pattern scans; forming images from the scans; reg-

U.S. PATENT DOCUMENTS

7,480,058 B2 1/2009 Zhao et al.
7,593,559 B2* 9/2009 Tothetal ............ 382/128
7,744,221 B2 6/2010 Wei et al.

istering the images; generating a feature map from the scan
pattern scans; identifying features on the feature map; and
recording positional information of features.

21 Claims, 11 Drawing Sheets

100
\ 106
FUNDUS
CAMERA
LIGHT COMPUTER
SOURCE COUPLER XY SCAN
03 /
COUPLER
/1 02 /1 05
DETECTOR 10 Ogg:jé!.
/1 08 CAMERA

COMPUTER

R




