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Abstract

Purpose: To compare the ability of several learning machine classifiers to identify development of
abnormal fields at follow-up in ocular hypertensive eyes that had had normal fields at baseline.

Methods: The visual fields of 114 eyes of 114 ocular hypertensive patients followed for a minimum of four
years with standard automated perimetry (SAP) and stereo optic disc photographs were assessed. Fields
were classified as normal or abnormal based on Statpac-like analysis (STAT). Several machine classifiers
that previously successfully separated SAP 24-2 fields from normal eyes and eyes with glaucomatous optic
neuropathy were evaluated, including support vector machines with linear (SVMI) and Gaussian (SVMg)
kernels, a mixture of Gaussian classifier (MoG), a constrained MoG (QDF) and a mixture of generalized
Gaussian (MGG). Specificity was set to 96% for STAT determination and each of the classifiers using data
from 94 normal eyes evaluated longitudinally. Confirmation of abnormality on two successive visual fields
was required.

Results: The mean number (£ sd) of fields was 7.89 £ 3.04 over 5.89 + 2.40 years. 32% (36/114) of the eyes
converted to abnormal fields based on STAT. Of these, all were identified by one or more of the machine
classifiers earlier by an average gap in yearsof 4.12 +1.78 (QDF), 4.39+£2.92 (SVMI), 4.43£2.75 (SVMQg),
3.39£1.55 (MoG), and 3.28+1.59 (MGG). SVMg showed the best agreement with the presence of GON at
94% (32/34 converts).

Conclusion: The attractive aspect of machine classifiers is their ability to adapt to the data without the
constraints imposed by statistical classifiers. This adaptation allowed the machine classifiers to identify
abnormality in visual field converts much earlier than traditional methods.
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