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Abstract To meet the command of panoramic three-dimensional head mounted display that is wide field of view
(FOV) ., high resolving power and compact, light-weight structure. an optical system of eyepieces is designed. The

dispersion characteristics of binary optical element (BOE) is used to correct the chromatic aberration, and the

OCIS codes

aspheric surface is selected to correct the aberrations (spherical aberration,astigmatism., coma and distortion). The
transfer function (MTF)is higher than 0.45 at the spatial frequency of 45 Ip/mm across the entire visual field, and

organic light-emitting diode (OLED) micro-displayer is used to achieve compact and light-weight structure.
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Furthermore, the field-of-view-stitching method is used to obtain wide field of view. Obtained optical system can
offer the horizontal FOV of 120°, the vertical FOV of 60°. Moreover, resolving power is 43 pixel/(*), the modulaiton
the maximum distortion is less than 0.2 %
demands of virtual reality display.
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The optical system has perfect performance and can meet the domanial
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Table 1 Specification of optical system of single eyepiece

Value

Horizontal FOV. 33°
vertical FOV; 24°

Parameter

Field of view

Focal length /mm f=26.2
Wavelength /nm 380~760
Micro-display OLED
Size of image /mm 15.5X12.43
Size of pixel /pm 12
Resolution /pixel 1292X1036
Diameter of the entrance /mm 9

Eye relief /mm 20
?fg:‘itl;éantlon transfer >0.2 @ 45 Ip/mm
Distortion /% <1
Total length /mm <50
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Fig. 1 Final structure of of single eyepiece optical system
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Fig. 2 Results of optimization. (a) Spot diagram; (b) aberration curve; (¢) modulation transfer function;

(d) field curvature and distortion; (e) distortion grid
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Table 2 Deflection angle of the axis of every cell

of the optical system

Cell Horizontal angle of tilt Vertical angle of tilt
1 14.5° 0
2 43.5° 0
3 14.5° 18°
4 43.5° 18°
5 14.5° —18°
6 43.5° —18°
7 —14.5° 0
8 —43.5° 0
9 —14.5° 18°
10 —43.5° 18°
11 —14.5° —18°
12 —43.5° —18°
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Fig. 5 Single-eye optical system model. (a) Vertical view
of optical system model; (b) front view of

optical system model
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