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Parameter Specification
Object LCD

K 1. 3 inch diagonal

I HEAR 800X 600 pixels
Erfle eyepiece

B R 61.6 mm

Mg L4 2 m from the eye pupil

WK Visible

FOV 30° in diagonal
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Fig. 1 The layout of the system with-eye-rotation
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Fig. 2 Polychromatic MTF in cycles/arc min focusing on
0° and +12° FOV(with a 4 mm pupil)
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Study of the Rotation of Eye in Optical Assessment of Head-Mounted
Displays in Visual Space
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Abstract Optical assessment of Head-mounted displays(HMDs) in visual space is of significance to predict
its usability. The rotation of the eye is an important and complex part. As an example, a head-mounted
displays system based on an Erfle eyepiece is assessed in visual space with the rotation of the eye. The
method, the formulas and the results are provided. The MTF,accommodation,astigmatism,lateral color and
distortion are assessed. The situations with-eye-rotation and without-eye-rotation are analyzed: due to
rotation, the performance in certain field decreases, such as MTF and accommodation. The field where a
clear image can be produced significantly minishes. The performance of the HMDs appears distinct
asymmetrical. It can be concluded that the performance with-eye-rotation cannot be obtained form the
performance without-eye-rotation. And it can be obtained only by practical ray tracing. So the assessment
with-eye-rotation is indispensable to the assessment of HMDs in visual space.
Key words Applied optics; Head-mounted displays; Optical assessment in visual space;Rotation of the eye
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