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Abstract The virtual reality (VR) technology is widely used in the military training, educa-
tion, health care and other fields due to its characteristics of being highly immersive and hu-
man-computer interactive. A two-element optical system with a large field of view is designed
which is suitable for the head mounted display (HMD) of the VR. A singlet lens is selected as
the initial structure of the design. The diameter and distance of exit pupil are adjusted, and
the field of view (FOV) is increased gradually according to the design specifications. The lens
adopts the aspheric surfaces to improve the image quality and decrease the distortion of the
system. The finished HMD optical system achieves a full FOV of 92 degrees. The modulation
transfer functions (MTF) of all the FOVs are greater than 0.1, and the maximum distortion
of the system is 9%. The angular resolution of the HMD optical system achieves 16. 8 pixels

per degree (PPD). The experimental results indicate that the two-element HMD system is ca-
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pable of producing images with higher quality and performs better in controlling the distortion

and chromatic aberrations of the marginal FOV compared with the single-element system. In

addition, the optical system has advantages of light weight, compact structure and low cost.

It can be applied to a new generation of the VR HMD.
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