A nethod for determ ning a grade of nucl ear cataract
(la) defining a contour of a lens structure in the test
the defined contour of the |lens structure conprising a segment

met hod i ncl udes:

i mage,

in a test inmage. The

around a @ mdmxn@mg AﬁmtmsN @fjmtlmlj mRsftfmmtrmlecoépm)smmemw e

feature

f p ety
W e SPror TR AR ATRER, DRERR TR WIGEI A GHEwEhabinFih i3
structu “ gel e 1 “Cr e VUG TRE (T
cat ar act |n the test | mage based on '_'u;’tracéﬁqn&ﬁﬁﬁMlFﬁmﬂ&ﬂmﬁNﬂﬁﬁﬂ'ng
nodel . (43) International Publication Date L3S
3 March 2011 (03.03.2011) PCT WO 2011/025451 Al
(51) International Patent Classification: Institute for Infocomm Research, 1 Fusionopolis Way,
A61B 5/00 (2006.01) GO6T 7/60 (2006.01) #21-01 Connexis, South Tower, Singapore 138632 (SG).
A61B 3/14 (2006.01) ZHANG, Zhuo [SG/SG]; IPTO, Institute for Infocomm
21) Tnt tional Apolication Number: Research, 1 Fusionopolis Way, #21-01 Connexis, South
(21) International Application Num er'P CTISGA009/000297 Tower, Singapore 138632 (SG). LU, Shijian [CN/SG];
IPTO, Institute for Infocomm Research, 1 Fusionopolis
(22) International Filing Date: Way, #21-01 Connexis, South Tower, Singapore 138632
24 August 2009 (24.08.2009) (SG). WONG, Tien, Yin [SG/SGT]; 31 Third Hospital Av-
. enue, #07-00 SNEC Building, Singapore 168751 (SG).
(25) Filing Language: English
L . (74) Agent: WATKIN, Timothy, Lawrence, Harvey, Marks
(26) Publication Language: English & Clerk Singapore LLP, Tanjong Pagar, P.O. Box 636,
(71) Applicants (for all designated States except US): SIN- Singapore 910816 (SG).
GAPQRE HEALTH SERVICES PTE LTD [SG/. SGJ; (81) Designated States (unless otherwise indicated, for every
31 Third Hospital Avenue, #03-03 Bowyer Block, Singa- kind of national protection available): AE, AG, AL, AM,
pore 168753 (SG). AGENCY FOR SCIENCE, TECH- AO, AT, AU, AZ, BA, BB, BG, BH. BR. BW. BY, BZ
NOLOGY AND RESEARCH [SG/SG]; 1 Fusionopolis CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
Way, #20-10 Connexis, Singapore 138632 (SG). NA- DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT,
TIONAL UNIVERSITY OF SINGAPORE [SG/SG]; HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
10 Kent Ridge Crescent, Singapore 119260 (SG). KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(72) Inventors: and ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(75) Inventors/Applicants (for US only): LI, Huiqi [CN/SG]; NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
IPTO, Institute for Infocomm Research, 1 Fusionopolis SE, 8G, SK, SL, SM, ST, 8V, 8Y, TJ, TM, TN, TR, TT,
Way, #21-01 Connexis, South Tower, Singapore 138632 TZ,UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(S3G). LIM, Joo, Hwee [SG/SG]; IPTO, Institute for Info-  (84) Designated States (unless otherwise indicated, for every

comm Research, 1 Fusionopolis Way, #21-01Connexis,
South Tower, Singapore 138632 (SG). LIU, Jiang, Jim-
my [SG/SG]; IPTO, Institute for Infocomm Research, 1
Fusionopolis Way, #21-01 Connexis, South Tower, Sin-
gapore 138632 (SG). WONG, Wing Kee, Damon
[SG/SG]; IPTO, Institute for Infocomm Research, 1 Fu-
sionopolis Way, #21-01 Connexis, South Tower, Singa-
pore 138632 (SG). TAN, Ngan, Meng [SG/SG]; IPTO,

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

Training

Training images

/I Lens Localization |
102 1
/| Lens structure contour defining |

104 1
/{ Feature extraction |

106 l
/L Support Vector Machine training |

T
/

100

Grading model

Fig. 1

(54) Title: A METHOD AND SYSTEM OF DETERMINING A GRADE OF NUCLEAR CATARACT

Testing

Test images

| Lens Localization ’\

112

| Lens structure contour defining ’\
l 114
| Feature extraction ’\

»|  Support Vector Machine prediction ’\
l 118

Predicted Grades

116

(57) Abstract: A method for determining a grade of nuclear cataract in a test image. The method includes: (1a) defining a contour
of a lens structure in the test image, the defined contour of the lens structure comprising a segment around a boundary of a nucleus
of the lens structure; (1b) extracting features from the test image based on the defined contour of the lens structure in the test im-
age; and (1¢) determining the grade of nuclear cataract in the test image based on the extracted features and a grading model.
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