N S S
356 H5M ot - - il Vol. 35, No. 5
20154 5 H ACTA OPTICA SINICA May, 2015

He T2 B PR 0% 5 2 i AL B2 13 T
BEE 4

WL R FOEHfE B TR 2= &R, Wil s 310027

WE I T —MRAZSFEIE AN Z R EE MR LSRG, R¥REMZSFEIE T R%E 1
RS HEREAM . JZ5EF T e — R BoA R £ I R 90 90 28 38 =0 7R (19 2 00041 & 4 7T LU B2
75 2 ST I 1 AR RORE 5 IR R 52 LCOS R s #5 $ Ik 57 BB 551 M hy 92.3% 5 F 5% &R 55 T 0 e I 1L
Xof L ) A% 3 DR B L S ot R 2 A S RGHEAT T T S R WIS T R AP R R . B A
5 HR 455 73 3 2R g 825 pixelx480 pixel, 245 M T 135 g, 7E 20 mm H} i 85 25 A1 8 mmx8 mm MR 31705 [l T, 5230 30°0 3% ,
FEOR B i BTN FE A 1 W IR , R G52 1 9 3000 nit,

KR ORI R EEESES; B

hESES TN27 SCERARIRFD A

doi: 10.3788/ A0S201535.0522004

See-Through Video Glass Based on Cascaded Waveguide Combiner

Han Xinyan Yu Feihong
Department of Optical Engineering, Zhejiang University, Hangzhou, Zhejiang 310027, China

Abstract A compact see- through video glass optical system based on cascaded waveguide combiner is
designed. This optical system is composed of cascaded waveguide combiner, illumination system and eyepiece
system. Cascaded waveguide combiner is a new configuration, having an angle selecting film. It can eliminate
the ghost images of the semitransparent waveguide. Illumination system for LCOS achieves 92.3% uniformity.
Considering modulation transfer function, spot diagram, field curvature, distortion and lateral color, eyepiece
system is analyzed. The parameters of the see—through video glasses are listed as follows: LCOS microdisplay
resolution: 825 pixelx480 pixel, the total weight of optical system: 135 g. Within a 20 mm exit pupil distance and
8 mmXx8 mm eye motion box, system can achieve 30° field of view, under the drive circuit power consumption
of 1 W, the brightness is 3000nit.
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Fig.1 Diagram of see—through optics

22 FERNERAFRELEWN
Y6 F F G AFAE R 45 4 : pupil formingiﬁ]:‘l] non—pupil formingf(': SR 2 FF 7R o Pupil formingiﬁ)'ﬁ%%?ﬁ

HE =8 i P AL RS HE RGO A G4 . BGRER Rt ed P EGEHAEHREREN
v bR, AR 28 B AR ST BRSO % S L B ATt X SR OL B S AR S
HEANIR o BRI & 1 B2 28k v 4k 5 B 20, ] DL sl ot 2 R 58 A2 3 B 00 A P 2 0/ i i 3 &=
JCRTE H B bR B XORE A R TG R 5% 19 L 3% o Non-pupil forming 2% % & 48 5 pupil
forming FAH FE I8/ 1 v 4K G 2 R G, PR T 285 #8550 L A N AR (B A AR R 25 1 TR 2248
1E R AE R A 2 o

<>
@ intermediate image
7
image sourc #,
7,
o s iR G v Al i it | s st
e optical
combiner
,
2 é3
relay lens field len eyepiece
>
(b)

eyepiece

optical
combiner

K2 B B R AR L (a) Pupil forming; (b) non—pupil forming
Fig.2 Structure of see—through optical system. (a) Pupil forming; (b) non—pupil forming
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Fig.5 Diagram of ghost images in semitransparent waveguide
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Fig.8 Diagram of ray tracing in cascaded waveguide
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Fig.10 Reflectance curves of angle selecting film
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Table 1 Specifications of see—through video glass prototype

Specifications Description
Display format 852 pixelx480 pixel
Field of view 30°(22” at Im away)
Weight 135 ¢
Size 10 mmX21 mmX%3 Omm
Eye relief 20 mm
Eye motion box 8 mmX8 mm
Brightness 3000 nit
Contrast ratio 100:1
Consumption W
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