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We present a binocular system that integrates a double-pass with a Hartmann-Shack 
sensor to overcome inherent limitations that these two methods present when used 
independently. Taking advantage of this multimodal way to extract data, we expect to 
perform a full optical characterization of the eye and, furthermore, provide new 
parameters with relevant information to describe the optical conditions of people. Our 
system also includes spherical correction using electro-optical devices and automatic 
correction of astigmatism with a lens set of cylindrical lenses. 
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1. Introduction 
The optical characterization of the eye to know how images are formed on the retina is of great 
importance in the diagnosis and treatment of visual impairments. In this sense, double-pass (DP) 
systems [1] and Hartmann-Shack (HS) aberrometers [2] have arisen as excellent tools to determine 
optical characteristics of the eye and are even used clinical practice [3, 4].  

Aberrations of the eye are well described from Hartmann-Shack data by approximating the 
wavefront making use of Zernike polynomials. However, there are phenomena such as intraocular 
scattering that affect optical quality and that are not measured by HS aberrometers [5]. On the other 
hand, although double-pass systems provide an overall estimation of the retinal image quality, 
including aberrations and scattering, it is not possible to separate the contribution of factors 
affecting the optical performance of the eye.  

Since the visual system is itself binocular, it is natural to consider binocular studies to describe the 
optical performance of the visual system. Moreover, taking into account that the eye has a time-
variant behavior [6], a binocular system would allow comparing measurements between eyes if they 
both are assessed at the same time. Although some binocular setups have been developed so far [7-
9], we consider there is a lack of studies based on binocularity. In addition, currently there are no 
systems in clinical practice able to determine the optical quality of both eyes simultaneously. 

Taking into account all the background before mentioned, we present the multimodal eye´s optical 
quality (MEOQ) system, an instrument able to perform a multimode evaluation of the retinal optical 
quality. We expect to obtain an accurate description of the optical properties of the eye by analyzing 
information derived from two techniques (multimodality): the double-pass and the Hartmann-Shack 
technique. Our system is binocular and makes use of single devices when possible and work in open 
field, when accommodation is performed by the own eye without using any optical artifact. 
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