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A terahertz image denoising algorithm based on adaptive manifolds and
high-dimensional filtering

7ZHU Shujin, LI Yuehua
(School of Electronic Engineering and Optoelectronic Technology, Nanjing University of Science and Technology,
Nanjing Jiangsu 210094, China)

Abstract: To improve the poor resolution and low signal-noise ratio of terahertz image, by using the
adaptive manifolds and high-dimensional filtering, a terahertz image denoising algorithm is proposed. The
median filter is firstly used to remove the serious noise in the terahertz image. Then the filtered image is
processed by the adaptive manifolds for high-dimensional filtering where the most of remained noise is
removed in this step. Finally the Laplace of Gaussian based edge enhancement method is performed to
enhance the output image. The experimental results show that the proposed method performs well in
removing the noise with edge and details preserving.

Key words: median filter; adaptive manifolds; terahertz image; image denoising

K% 2% (THz)$8 55 /&= A 0.1 THz F| 10 THz A9 #2448 55 (1 THz XF R A9 30 0.3 mm), 7 T H 0 I 3% Hh s s 5
LEANE B 2zt Kb 2% G D AR, M T AL AR AN XS LR B A AR R o 0 TLAMERAE , 4R BE A T AT OB R
i, X BRSO XE O MOR S 3 AP . I LR R 2% PR 46 T BE AR, AN 2 AP RIRE e i S A A
P, DR R 2% A WG I AR BERAE AR W e 2 | I 452 | 2 4 ke Y0 0 B 45 A 10 46 7y T S SR R T I R 1 o FH T
Sto (HAZHEM 25 R R AIRERLN AU R G0 M A7 S R0 S5 BRI, 38 5 7 Kb 2% SE PR BUR 5236 v, AR K
5 2% PR AT R LUAR, ORI ™ 8, S0 FRoR 25 38 W XA 09 MR RICR TC VR Wl 2 A AR RIS 1 i 82 R 99 282 5K I E 8 (19 70
BEEEOR, X SE R S EBHAR TR AR BOR 20 R R o D, An el B R R 2% R A S TR A3 B T, R KRR
25 AR AR I 20 R U e R R . —

R T B R R 25 R 4y B T, SN R R AT 4 B, AN Tk o b TET I A R B A 2 DR AR B B TR B G T
TR H AR TROUE 5 I50RE 53 B Ak BREORTE AN G I &R G bl R i 42 5 mT LAAR G T R G020 #F 0 i RSO0, 2 iR &
TFHARM TS . KGR R BBl F oA i a) L0, JEBR S8R HAR E X BHLE 5 (R 2
A M), LM AR ERER ST HREG b) BB P, Bl R R LA TS 2 R
WRZ AN E UG B . BT, KR 2% B B8 43 PR A A Lucy-Richardsont™,  JE T AH A7 20 19 &2 I 1
T Fienup {8 B A O 510 52 0 1 VR 05 G USR5k, n2s SRUB . e o L sk i U4
K BHA: 2015-06-03; fEEIAHEE: 2015-07-21
HEETH: FRE T RAVIT A% Bimi H (KYLX15_0374)




498 KMZMESEFEEFR 55 14 3%

T AEUE BT AR RS2 B T R ORI I N TR AL B RN A AR L S . Gastal S ATE 2012
AEPL T A & IV R T 5 4E 8 75 (Adaptive Manifolds for High-dimensional Filtering, AM-HF)!'', [ 3& W i 1B &
Y08 P HAT TO T S 56 R R R M ORI R SR RS, B R R S A B R E R s 4R P A . T
AR, ARSCER I T — BT T e A I Y R 2% R DR U Rk

| BENARES%HIEREE

L T T ey 2 908 90 B 2k 19 R A i B AR A 8 Dy B, e v PR T 1 a7 SR A S v R, AR
Jri 2R AL 5 2R 75 32 Ak B G 4 g Ak Al DA s 0 B B O AU B B N BAR B A& Y RE 5 fedm, RN AA SE 3
SOCHE P9 - T K S 8 ELGS T A A0 A 47 (5 30 0 s A0 R8O o 11 T I o 4 8 90 Rk A TE R A AT ST 6 R A
FhTH i AR B B0 T, o BRSO R A (L A B A5 RV R S B R e 1 A U e R R

3 0 I T e A U U SR P SRR R LA 1
generation

low-pass

filtering

weighted manifold number K

traversal image data computation
weighted
projection

final filter Gaussian
response filtering

Fig.1 Flowchart of adaptive manifolds for high-dimensional filtering
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Fig.2 Flowchart of improved AMHEF for terahertz image
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Fig.3 Results of three methods for Lena image
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Fig.4 Performance of three methods in PSNR and SSIM
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Fig.5 Results of three methods for terahertz image
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