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Hybrid diffractive/refractive system design of head-mounted
projective display using retro-reflective screen

LIU Ying, LIN Lin, ZHANG Hui-juan

(1. Department of Applied Physics, College of science, Tianjin University ,
Tianjin 300072,China;2. Key Laboratory of Opto-electronics InformationTechnical
Science, EMC, Tianjin University, Tianjin 300072 ,China)

Abstract: A head-mounted projective display that consists of a pair of double-gauss lens, a beam split-
ter, and a retro-reflective screen was designed, in which the feature parameters are 30 mm effective
focal length, 23 mm exit pupil, 12 mm exit pupil size and 50° FOV (field of view). The system uses a
retro-reflective screen to increase effectively the FOV of binocular design, and reduce the distortion.
It also aolopts a diffractive optical element (DOE)to reduce the size and weight of the system, and im-
prove the imaging quality. The total weight and the maximal diameter of projective lens are 10. 8 g and
23.6 mm, the astigmatic and lateral color are 0. 12 mm and 7. 89 pm, and the distortion is less than 0.
5 %. The minimum angular resolution of this system is 0. 46 mrad which is less than that of human
eyes.

Key words: optical design; see-through head-mounted projective display;hybrid diffractive / refractive

system;retro-reflective screen
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