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ABSTRACT

In recent years, Placido-based instruments have attempted to extend measurement ranges by creating multiple maps in different gaze
fixations, stitching the surfaces to form a single map covering a wider area than those obtained in the primary gaze position. This study
explores the potential for such stitching methods to replace single-shot profilometry. Corneal surfaces were measured and compared
between the Medmont Meridia (stitching) and Eye Surface Profiler (single-shot). Surface area ratios highlighted considerable
differences, especially in the up-gaze direction. While topography stitching extends ocular surface mapping, single-shot profilometry
stands out as a more efficient method for precise corneal surface assessment.

OBJECTIVES

To explore and evaluate the possiblility of ocular topography
map stitching replacing the traditional single-shot capture
methods within a clinical environment.

RESULTS

Significant discrepancies were found between stitched

and single-shot measurements:

* Rotation angles In right-gaze, left-gaze, and up-gaze
directions were around 8°; down-gaze showed around
15°.

« RMSE analysis revealed errors up to 97 um in the right,
left, and up-gaze directions compared to ESP single-
shot scans.

« Surface area ratios showed discrepancies, particularly
In the up-gaze direction (48% for the right eye, 50% for
the left eye).

These findings highlight a notable mismatch between the
two methods due to digital processing artefacts.

Figure 1. Medmont
Meridia’s images of a right
eye (OD) scan for vertical,
horizontal and primary gaze
pOSiItions.
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METHODOLOGY

Eyes of 17 healthy subjects were measured by Medmont Meridia
using the Composite Topography Wizard and then by the Eye
Surface Profiler (ESP) In a single-shot measurement within a

short time.

Tangential power difference analyses were performed by
subtracting primary gaze power maps from combined maps,
subtracting single-shot power maps from combined maps, and

subtracting single-shot maps from primary gaze maps.

This study used an adapted neighbouring cubic interpolation

(NCI) based geometric transformation estimation algorithm to
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DISCUSSION

The best matches, with
iInsignificant RMSE (p>0.05),
between Medmont-stitched and
ESP surfaces were observed In
the Medmont ahead-gaze scan
and outer edges of the
Medmont-stitched surface.

Although the periphery of a
combined map matched a
single-shot measurement, the
central region was less
accurate, and the standard,
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straight-ahead map was a better Clockwise from top-left: Figure 8: Right eye (OD) RMSE for
representation of this area. Medmont scans compared to combined surface and ESP.

Figure 12: OD comparison of tangential curvature power
map differences. Figure 10: OD significance maps for
differences between Medmont and ESP surfaces.

estimate geometric transformations Iin three-dimensional (3D)

space between two sets of 3D point clouds.

CONCLUSIONS

While topography stitching extends the mapping range of the ocular surface, the alignment and merging of multiple gaze
Images can lead to inconsistencies, which may impact the accuracy of final combined maps. This may induce error for
embedded contact lens software for large-diameter lenses reliant upon combined surfaces for recommended fits. Single-
shot profilometry appears to be a more efficient method not only for ocular research investigating relationships between
central and peripheral ocular areas, but also for the provision of a faster and more comfortable lens-fitting procedure.
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