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Key Parameters of Augmented Reality Near-to-Eye Display System Based
on Diffractive Waveguide
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Abstract Diflractive waveguide is a mainstream technical solution to realize augmented reality near-to-eye display, which
has the advantages of a large eye-box, light volume, and good mass production. However, unified definitions for the
evaluation indexes of some key parameters of diffractive waveguides are still lacking. This work provides a detailed
introduction to diffractive waveguide scheme main parameters and measurement methods. The advantages and

disadvantages of diffractive waveguides are investigated by clarifying key parameters to maximize their technical potential

and improve product performances.
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Fig. 1 Schematic of diffractive waveguide principle

2.2 MFA

H A & 1T ik 97 596 0% T R B, B RS B
B— R R S — O m A AT
LTI AL VR JE ok AR AR & R T
JEE b — i i LR AR, IR L EE B Y R U
8 1 1 ST R T 25 ] — AN O ) A 3 B ATk i F
AT 61 f B Bl Je e T N HIR B L R 1 /0N, TR b s
HAE G M (FOV) X — S 50k fir 12 177 516 I = B
LT X PR il N NI 7 £ N RN s X Y R
R BRI L A T DRI R R 05 B, IR BT
DL 3 B g 43 (R DR B, DR B T A A A R AE SR R
fiae R iy B AR

A 5 5 Uk 5 BT 2 B i L 15 L R R R
A bt 2 /D TE EAS S B0k 2 W M K . R Y
P 1 7R T A T — R O k2 25 H R 1) L3 A
HFm g vV, ik 20a) irs ; 5 —Fh o7 ik WoE 25
HRE A 3 6 10 FU(E a(a=tan H/2: tan V/2) FI %} £
LUl D, WE 2(b) fros o M 7R B JL A OC & AT
A X P FP R IR I O R R

2

q\’
D=2arctan/(tan2)

+(tan‘2/) . (1)

s 220 ] B R, 6 20 IE S S S OE RE 52 B b
TE R T L AEAR Z2 050 R RO TE X M L
D, 20 T AT A e, F5E EXRTEE
P 0, RIVE X A 2 A 5 A R U 407, AN TR Y a i 3
BB A R AN — R

WL F 0 D A J7 3k A0 1 3 9T, A6 N IR UL 5 1 A7
BCEAOE RN RS A R 0717
S RAEFLMCRE B AR A e 8 2 I A BRI
R /N B AT S A B A 9 R/ . D3 v e
LAY FRIEA f, BT 12 32 A8 58 D £, U I 1) 7K S R 5
R/ A

l
H = 2arctan— . (2)
S

7 LR Y, AR AT 3 BT N A A ) Y e S B Al
Gy 8 RN SR TN HR BT R 8 Y R 8L T R /N B
PR AL A RN S | I 22 A2 B RGO T RE (25
P B A B AR B3 A5 2 N R AR ik T
A FL WL £ 56 A AR ) B 3T R S 7S B 4 TR 2l i R
PRSI SR IR e R I U NI 3 (N
BT I 2 R 20 40 37 #1605 W) i G52 B WF 9T o 3 Ah L R
LS A1 BP0 S5 0 2 P R L 2 5 e 2 X 3 R R
AN R 7R BT AT ST S IR R A A

2011008-2



£ 59% F2081/2022 £ 10 B/#HrENBFFHE

K2 Mg SOon B R (O R M H Mg Vi (b) B3 /19 L AE o R M 2645 /1 D
Fig. 2 Schematic of FOV definition. (a) Definition of H and V; (b) definition of @ and D
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Fig. 4 Schematic of eye-box of diffractive waveguide
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Fig. 6 Schematic of measurement method for brightness, chromaticity, and micro projector flux of diffractive waveguide.

(a) Measurement principle of brightness and chromaticity; (b) measurement principle of micro projector flux
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Fig. 8 Effect of different brightness distributions on human eyes. (a) (b) Two pure green pictures with the same average brightness but

different distributions
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Fig. 10 Schematic of measurement method for chromaticity

nonuniformity of diffractive waveguide
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Fig. 11 Schematic of diffraction grating lines and stray light™". (a) (b) Different scanning electron microscope photos of gratings;

() (d) diffraction spot images generated from Fig. 11 (a) and Fig. 11 (b), respectively
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