wo 2011/059409 A1 |0 0K 00 OO A O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

/252N, ) 0 0 0O O
A () )

8

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date '_ (10) International Publication Number

19 May 2011 (19.05.2011) WO 2011/059409 A1

(51) International Patent Classification: 138632 (SG). YIN, Fengshou [CN/SG]; ¢/o IPTO, Insti-
A61B 3/12 (2006.01) tute for Infocomm Research, 1 Fusionopolis Way, #21-01
Connexis, South Tower, Singapore 138632 (SG). LEE,

(21) International Application Number: Beng Hai [SG/SG]; c/o IPTO, Institute for Infocomm Re-

PCT/$G2010/000434 search, 1 Fusionopolis Way, #21-01 Connexis, South
(22) International Filing Date: Tower, Singapore 138632 (SG). LI, Huiqi [CN/SG]; c¢/o
16 November 2010 (16.11.2010) IPTO, Institute for Infocomm Research, 1 Fusionopolis
. . Way, #21-01 Connexis, South Tower, Singapore 138632
(25) Filing Language: English (SG). LIM, Joo, Hwee [SG/SG1; /o IPTO, Institute for
(26) Publication Language: English Infocomm Research, 1 Fusionopolis Way, #21-01 Con-
nexis, South Tower, Singapore 138632 (SG). CHEUNG,
(30) Priority Data: Carol [CN/SG]; c/o 31 Third Hospital Avenue, #07-00
200907651-4 16 November 2009 (16.11.2009) SG SNEC Building, Singapore 168751 (SG). AUNG, Tin
(72) Inventors; and [SG/SG]; c/p 31 Third Hospital Avenue, #07-00 SNEC
(71)  Applicants : LIU, Jiang [SG/SG]; c/o IPTO, Institute Building, Singapore 168751 (SG). WONG, Tien, Yin
for Infocomm Research, 1 Fusionopolis Way, #21-01 [SG/SG]; ¢/o 31 Third Hospital Avenue, #07-00 SNEC
Connexis, South Tower, Singapore 138632 (SG). Building, Singapore 168751 (SG). LIANG, Ziyang [SG/
ZHANG, Zhuo [SG/SG]; ¢/o IPTO, Institute for Info- SGJ; ¢/o IPTO, Institute for Infocomm Research, 1 Fusio-
comm Research, 1 Fusionopolis Way, #21-01 Connexis, nopolis Way, #21-01 Connexis, South Tower, Singapore
South Tower, Singapore 138632 (SG). WONG, Wing, 138632 (SG). CHENG, Jun [CN{SG]; C/p IPTO, Institute
Kee, Damon [SG/SG]; ¢/o IPTO, Institute for Infocomm for Infocomm Research, 1 Fusionopolis Way, #21-01
Research, 1 Fusionopolis Way, #21-01 Connexis, South Connexis, South Tower, Singapore 138632 (SG)~ MANI,
Tower, Singapore 138632 (SG). TAN, Ngan, Meng [SG/ Baskaran [IN/SG], c/o 31 Third Hospital Avenue,

SGJ; ¢/o IPTO, Institute for Infocomm Research, 1 Fusio- #07-00 SNEC Building, Singapore 168751 (SG).

nopolis Way, #21-01 Connexis, South Tower, Singapore

[Continued on next page]

(54) Title: OBTAINING DATA FOR AUTOMATIC GLAUCOMA SCREENING, AND SCREENING AND DIAGNOSTIC
TECHNIQUES AND SYSTEMS USING THE DATA

Fig. 2 - _—

(57) Abstract: A non-stereo fundus image is used to obtain a plurality ot glaucoma indicators. Additionally, genome data for the
subject is used to obtain genetic marker data relating to one or more genes and/or SNPs associated with glaucoma. The glaucoma
indicators and genetic marker data are input into an adaptive model operative to generate an output indicative of a risk ot glauco-
ma in the subject. In combination, the genetic indicators and genome data are more informative about the risk of glaucoma than ei-
ther of the two in isolation. The adaptive model may be a two-stage model, having a first stage in which individual genetic indica-
tors are combined with respective portions of the genome data by first adaptive model modules to form respective first outputs,
and a second stage in which the first outputs are combined by a second adaptive mode. Texture analysis is performed on the fun-
dus images to classify them based on their quality, and only images which are determined to meet a quality criterion are subjected
to an analysis to determine if they exhibit glaucoma indicators. Also, the images are put into a standard format. The system may
include estimating the position of the optic cup by combining results from multiple optic cup segmentation techniques. The sys-
tem may include estimating the position of the optic disc by applying edge detection to the funds image, excluding edge points
that are unlikely to be optic disc boundary points, and estimating the position of an optic disc by fitting an ellipse to the remaining
edge points.
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