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Abstract: In order to detect the cornel surface topography, a projection lighting system of corneal
topography was designed based on Placido disk. Firstly, LED backlight was designed according to the
visual spectral luminous efficiency of human eyes, the spectral response curve of CCD element and
requirements for illumination and uniformity of the light source opposite to the instrument. Secondly,
based on detection principles of corneal topography, the advantages and disadvantages of spherical
Placido disk were compared with those of ellipsoidal Placido disk. Lighting conditions of the two
Placido disks were analyzed in the backlight illumination. The analysis shows that the maximum
irradiance of ellipsoidal Placido disc is larger than the sperical one. The mathematical model of the

ellipsoidal disc was established with inverse extrapolation, thus the distributions of black and white
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loops on the disk were determined by solution with Matlab software. Finally, a ellipsoidal Placido disk

was processed in terms of the design parameters. Furthermore, the experimental devices of projection

and lighting were set up and then detected with the standard model eyes. Experimental results show

that in the illumination of AlGalnP red LED area light source with dominant wavelength of 625 nm,

white and black loops on CCD projected from achievable 24-ring ellipsoidal Placido disk meets the
1

requirement of uniform distribution with equal interval. The detection precision can reach 0.05 m™ ',

meeting the requirements of high contrast and precision for projection lighting system of corneal

topography.
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Tab.1 Distribution parameters of LED lamps

HopAi LEDJTA4C B4R /mm MHABAE/O)
PR 6 15 60.0
LREZN 14 35 25.7
ShFR 40 60 9.0

2 BRAEREVNEER
Tab. 2 Illumination distribution of backlight

G MR /lux | g MR /lux | g5 MR /lux
1 502.6 7 462. 1 13 518.2
2 520.6 8 477.0 14 501.4
3 484.5 9 466. 2 15 462.0
4 505. 2 10 489.7 16 508. 8
5 522.6 11 453.0 17 466. 8
6 536.3 12 484. 4
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