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Abstract

shading and spectrum analysis principles. The influence laws of the center distance of two gratings and the number

Moiré fringe expressions in many cases are analyzed and verified via simulation based on the shadow

of the intersection points for bright fringes on the patterns of the families of hyperbolic and elliptic moiré fringes are
obtained. The research results show that the family of hyperbolic moiré fringes has more advantages on
discrimination and measurement than that of elliptic moiré fringes. Based on the transmittance function of
concentric-circle gratings and the computer-generated hologram, the moiré {ringes of this concentric-circle grating

can be generated by the use of spatial light modulator. With magnification and the suitable low-pass filter, the

©2018  H [H W6 ) A= At

hyperbolic moiré fringes widely used in engineering are obtained.
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Fig. 1 Superposition of two concentric-circle gratings.

(a) Moiré fringes; (b) formation of moiré fringes
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Fig. 2 Variation of elliptic moiré fringes. (a) Ellipse versus A when £ is constant; (b) ellipse versus £ when A is constant

mGORE. Y 2=0 B, tan 0 =00, 0] §=190°;
%’] k=n Hﬂ’,tan 910,51'] 6:007U‘E%?’£%¥%BEW
e n KBERKLGIEENUERNIEH 4n K5R

P[] 5 DG A A0 T B 2A PR R R AR L Bl R
d 78 SRR B — 2 I 8 SRy RO B AR UG TE SR

070501-2



55, 070501(2018)

ANSHBIZFHRE

www.opticsjournal.net

—ZWANILH 2n FBERFLGAERURRAILA
8n ZRFLIRALL.

YGRS g nd CHorp o/ MR d 197
R RZBO B BN 24 = +n")d , H

7N 2
tan 0 =+ /[":"] —1, 6)

H(6)XF8, 2 k=0 B, tan 0=0o0, ] §=90°;2Y4 =
ntn' W, tan 0=0, M 0=0°, PLPALEES — £ (R Py 4L
Hn+n) KHEIRZBLIELE MR IR AN ILH (4n +

a
N
_Al
> —A4,
—4,
_A4
A<A<A<A)
x

An") FRBLRFRBL, A PIEM RO BE 24 B n'd L 5L
IRZBUEI An' 2% .

TECkd /2)" — AP <20 By Bl Y - 25 BOB AR Bl 95 O
HELC B 2A T 2% S0 A2 5 15 7 A b A2 A AT 3
Jin . B 3Ca) i) LAA L Y B 5 8038 BT 5 &
—E L TG R  FE 2A B R, R R B R
R WU R TF F R NEL 3Ch) R aT LA Y, 4
JEM B O BE 24 — RE I B 2 B0 S8 ST AL RO,
XS T 48 1) 5 0 SR /N o KRR 2R 0 TF 1R /N

k,<k,<k,<k,

B3 W B R F LB, () & —ERXUMZEE A BZEALHAE (b) A — 8 XU 200 e #9722 Al L

Fig. 3 Variation of hyperbolic moiré fringes. (a) Hyperbola versus A when £ is constant;

(b) hyperbola versus £ when A is constant
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Fig. 4 Variation of moiré fringes under different center

distances. (a) Hyperbola versus A when £ is constant;

(b) hyperbola versus £ when A is constant
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Fig. 5 Parameters of two concentric-circle gratings
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Fig. 8 Generation of moiré fringes of concentric-circle gratings. (a) Hologram; (b) light path
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Fig. 10 Extraction results of hyperbolic moiré fringes with different methods. (a) Original image; (b) image enhancement;

(¢) low-pass filter; (d) binarization and morphological processing
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