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Abstract The decline in the quality of retinal imaging will reduce the visual acuity and other visual function, which
directly affects people’s daily lives. Human eye aberration is the main factor affecting the image quality. In order to
improve the retinal image quality, the adaptive optics is commonly used to correct the aberrations of the human eye.
Thus, the resolution or ideal image quality which is close to the diffraction limit is obtained. But the process of
correcting the wavefront aberration needs to evaluate the system resolution or the image quality as a basis. Mostly,
the evaluation methods can be divided into two types which are based on the pupil plane and imaging plane.
Although these two methods can mainly represent the resolving power of imaging system, they cannot directly and
quantitatively evaluate the image quality. The optical transfer function (OTF) method based on the imaging plane
needs the aid of the curve area to quantitatively evaluate the image quality. And the image quality of different spatial
frequencies is different. Thus, the OTF of one eye aberration is calculated, which can simulate the process of
human eye imaging. It is used to directly characterize the change of image quality. And the root mean square error
and correlation coefficient are defined to analyze the influence of the aberration on them, which can quantitatively
reflect the changes of the image quality before and after correcting each aberration.
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Fig. 1 (a) Structure of reduced eye; (b) pupil function
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Table 1 Compared the conventional methods of evaluating the retinal image quality

Quantitative evaluation Invoved in

Method Standard Diffraction limit ] ) ) . System feature
of image quality imaging
Strehl ratio Energy Resolution No Point Spatial
Rayleigh PV Resolution No No Aberration
Marechal RMS Resolution No No Aberration
Calculate a MTF  Contrast function )
OTF MTF Image quality Spatial & contrast
curve area of different SP
RMSE.CC RMSE.CC Image quality Yes Actual object Calculate image quality
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