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Introduction

In the detection of glaucoma, the second leading cause of blindness worldwide1, the alteration of
the optic disc’s morphology is a key clinical indicator. The current gold standard test, stereo
funduscopy using stereo fundus cameras, is subjective2. Quantitative devices exist but are
prohibitively expensive. Work carried out elsewhere has demonstrated quantitative results from
stereo matching fundus camera images3. Building on this idea, the slit lamp microscope (a
mainstay of eye diagnostics, present in practically all ophthalmology and optometry practices)
has the potential to be used as a quantitative device. This study explored the feasibility of
uncalibrated 3D reconstructions of retinal structures of a phantom eye’s fundus using a slit lamp.

Methods

A Zeiss 30 SL-M slit lamp was mounted with 720p cameras to its eyepieces and a fundoscopy
lens in front of its objective. A scaled up eye phantom comprising a 14D lens and interchangeable
3D printed retinal targets with cylindrical step/depression structures was built and imaged using
the device. A 3D map was reconstructed from the stereo images through matching via
fundamental matrix estimation using RANSAC, rectification and Semi-Global Block Matching.

Results
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The
stereo
matching
algorithm yielded a 3D
reconstruction of the targets.
As an example, Figure 1
shows one of the retinal
targets and its corresponding
3D reconstruction.
Fig. 1. A photograph of one of the targets (left) and its 3D reconstruction (right).

Discussion & Conclusion

The fundus structures were detected and an overall 3D structure was recovered for all targets.
The reconstructions are consistent with the targets. However, at this stage of the research, they
are uncalibrated and performance in vivo is also yet to be assessed. The findings warrant further
work to assess the potential of the slit lamp being used for quantitative measurements in vivo.
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