United States Patent

US007593559B2

(12) 10) Patent No.: US 7,593,559 B2
Toth et al. 45) Date of Patent: Sep. 22, 2009
(54) METHOD AND SYSTEM OF 5347331 A *  9/1994 Isogaietal. .....c.cc.... 396/18
COREGISTRATING OPTICAL COHERENCE 5,691,800 A * 11/1997 Ikietal. ... .. 351212
TOMOGRAPHY (OCT) WITH OTHER 5767940 A * 6/1998 Hayashietal. wo.......... 351205
CLINICAL TESTS 5,836,877 A * 11/1998 Zavislan .................... 600/407
(75) Tnventors: Cynthia A. Toth, Chapel Hlll, NC (US), 5,989,189 A * 11/1999 LeBlancetal. ............. 600/437
Marcin Stopa, Poznan (PL); Bradley A. 6,266,435 B1* 7/2001 Wang ......ccccccveeeeeenn. 382/132
Bower, Hillsborough, NC (US) 6,434,262 B2* 82002 Wang ........ccceeeieiennne 382/132
) 7,178,099 B2 2/2007 Meyer et al.
(73) Assignee: Duke University, Dutham, NC (US) 7,301,644 B2* 11/2007 Knighton et al. ............ 356/479
(*) Notice: Subject to any disclaimer, the term of this 2005/0094099 Al* 5/2005 Newmanetal. ........... 351/205
patent is extended or adjusted under 35
U.S.C. 154(b) by 35 days.
(21) Appl. No.: 11/600,913 OTHER PUBLICATIONS
. Wojtkowski et al. (Maciej Wojtkowski, Vivek Srinivasan, James G.
(22) Filed: Nov. 17, 2006 Fujimoto, et al., “Three-dimensional retinal imaging with high-speed
. N ultrahigh-resolution optical coherence tomography,” Ophthalmolo
(65) Prior Publication Data Oct. 1(‘;3,112005; vol. 113 op. 1734-1746) * graphy, Up gy
US 2007/0115481 Al May 24, 2007
(Continued)
Related U.S. Application Data Primary Examiner—Anand Bhatnagar
(60) Provisional application No. 60/737,776, filed on Now. (74) Attorney, Agent, or Firm—Nixon & Vanderhye P.C.
18, 2005.
57 ABSTRACT
(51) Int.ClL
GO6K 9/00 (2006.01)
(52) US.CL .o 382/128; 128/922; 378/4; A method/system preserves annotations of different patho-
351/200 logical conditions or changes that are recognized on cross-
(58) Field of Classification Search ................. 382/100, sections within a three dimensional volume of a patient’s eye
382/117, 128, 130, 131, 151, 154, 190, 191, so that the annotations are maintained in a visible state in an
382/195, 203, 280, 294; 351/200; 378/4-27 en face projection produced with a SVP technique. it is thus
See application file for complete search history. possible to coregister the annotated conditions or changes
with other types of two dimensional en face images such as
(56) References Cited images from other ophthalmic devices (e.g., angiography
U.S. PATENT DOCUMENTS device, microperimetry device, autofluorescence device, fun-
dal photography device.). The annotations are also main-
4,253,743 A * 3/1981 Matsumura ................. 351/208 tained in a visible state in the coregistered image.
4,715,703 A * 12/1987 Cornsweet et al. .. 351/205
4,952,050 A * 81990 Aizuetal. ................ 351/221
5,037,194 A * 8/1991 Kohayakawaetal. ....... 351/224 46 Claims, 10 Drawing Sheets

1

13

Obtain and store SD-OCT data

Obtain and stora ophthalmic device data
(See Figs. 6-7)

—

Mark SD-OCT image data set(s)
(See Figs. 3A-3B)
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Generate summed voxel projection (SVP)

3C and 8-9)

Retrieve

ic device data

Perform coregistration process
based on generated summed voxel projection
and retrieved ophthalmic device data
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Output coregistered image / 2
(See Fig. 4A or Fig. 4B)




