%48 5% 6 ) Gk AR 2019 4 6 A
Vol.48 No.6 Infrared and Laser Engineering Jun.2019

B T im e g K /Y B R i 2 1 SR F 5T i R
EES SN SR SR NP AR =2 S T

Q. HFIFERFE HESERFR T HAALLRERELLL T, I8 HF 210023;
2. LB BEREEETRFLEE m AR PO, Td &R 210023;
3. ATRHEIRY o FIRERACHARAFR,LEH H % 210094)

W OE. ABRBRAEG—AETET R, DGR AR RS R AR R R AL F TR ER
Ak T 2w A RAGS R H RRIERB AR LS LA @ BRI LGRS K IE, [2H KRR
PR R TP F B e SR DG A AT R R R H TR 6 Bl Fext O A AR, EF R AR B IRA
LRI R A B TR AP R R B T A RS AR R E R R, RN TRIERN &G R L &
TR GIGBRARLIFE TR R R PR ELE T HSFRIUA IR R TG 7 ik, ls 2
R & A Pehd R H] N R IEE A H] R IR A, I IATE AR IR K e K F WA IR R AN 7 @ 4 A
R T X Rl &G A GG R KT Rk SR,

KB AR AARIEIL; RBRNEE

FE S5 ES; TP391 XHERFRER: A DOI: 10.3788/IRLA201948.0603015

Advances of image edge enhancement based on vortex filtering
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Abstract: As an important means of image processing, the edge enhancement techniques play an
important role in amplitude-contrast and phase-contrast objects imaging. The vortex filtering techniques
based on radial Hilbert transform have attracted much attention because it can achieve isotropic edge
enhancement. However, the classical vortex filtering causes background noise and contrast reduction due
to diffraction caused by central singularities and sharp edges. In recent years, many research groups have
proposed new types of vortex filters for vortex filtering side lobe suppression. In addition, the isotropic
and anisotropic edge enhancement techniques based on vortex filtering have also developed rapidly. In

this paper, several methods for suppressing vortex side lobes were summarized in recent years, including
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Laguerre Gaussian amplitude modulation,

Bessel-like amplitude modulation,

and Airy amplitude

modulation. What’ s more, from two aspects: scalar vortex filtering and vector vortex filtering, the

isotropic and anisotropic edge enhancement methods and progress were reviewed.

Key words: side lobe suppression;
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Fig.1 Schematic diagram of 4f imaging system
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Fig.3 Point spread function and radial section distribution of spiral
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phase plate vortex filtering
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Fig.4 Spiral phase plate hologram and Laguerre Gaussian vortex

hologram
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Fig.5 (a) "Mountain" original image; (b) Edge enhancement of

spiral phase plate vortex filtering; (c) Edge enhancement

of Laguerre Gaussian vortex filtering
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Fig.6 Amplitude profile in radial section of point spread function
using (a) spiral phase plate vortex; (b) the dark-field

vortex with different radii value of the center dark area;

(c) Laguerre Gaussian vortex, and (d) the Bessel-like vortex
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Fig.7 (a) A lung adenocarcinoma cell in a conventional bright-
field illumination; (b) output image after the spiral
phase plate vortex filtering; (c) output image after

the Bessel-like vortex filtering
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Fig.8 Point spread function of: (a) Spiral phase plate vortex; (b) Laguerre Gaussian vortex; (c) Bessel-like vortex; (d) Airy vortex;

(e)—(h) are amplitude profile in radial section of (a)-(d), respectively
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Fig.9 Output images by using (a) bright field illumation; (b) Laguerre Gaussian vortex filter; (c) Bessel-like vortex filter;

(d) Airy vortex filter; (e)—(h) are the intensity section distribution of (a)—(d) along the red dotted line
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Fig.16 Simulation results: for the object shown in (a), the edge-

enhanced images, the direction of polarization state and

point spread function profiles are shown in (b)—(f)
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distribution of (a)—(d)
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