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Design of Helmet Display Eyepiece System Based on
Virtual Reality

YUAN Dong, JI Guang-chao, LI Jing” . MA Hai-lin, YANG Liang-liang

(School of Physics and Electronics Engineering . Yancheng Teachers University , Yancheng 224007 . China)

Abstract: Based on Erfle lens structure, a traditional refractive eyepiece which can be used in the helmet dis-
play system is designed. On this basis, the diffraction surface is added, and the refractive and diffractive eye-
piece is optimized. The basic structural parameters of the two systems are the same. The exit pupil distance is
27 mm and the diameter of the exit pupil is 8 mm. Compared with the traditional refractive structure, the total
length of the refractive and diffractive eyepiece is reduced by 11%, the weight is reduced by 23% , and the dis-
tortion is reduced by 59.45%. Considering the influence of bandwidth integral average diffraction efficiency of
diffractive optical elements on the system's modulation transfer function (MTF), the MTF of the field-of-view
on the axis and the minimum MTF of the refractive and diffractive helmet eyepiece are higher than 0. 68 and
0. 28 respectively at the spatial frequency of 40 Ip/mm, which can meet the design requirements. It can be used
in the virtual reality helmet display system.
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