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Spatio-Temporal 3D Joint Noise Reduction Filter

Sung-Hoon Hong* and Sung-Yong HongM

ABSTRACT

Noise in image sequences is visually offensive and may mask important image detail. In addition to
degradation of visual quality, the noise pattern increases the entropy of the image, and thus hinders
effective compression. This paper proposes a spatial and a temporal joint filters to reduce the noise by
jointly connecting two adaptive noise reducers with different characteristics, and we also propose an
IIR-type 3D noise reduction filter scheme connecting the spatial and the temporal joint filters. The proposed
3D IIR filter not only strongly removes noise in uniform image regions while preserving edges and details
but also effectively suppresses temporal flicker caused by noise. Experimental results show that the
proposed scheme improves subjective quality as well as objective quality as compared with the various
noise filtering techniques.

Key words: noise reduction, IIR filter, joint noise filter
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T8 5. MobE HETSHA LEIEO HE PSNR2) Bl@
(EZ0| 218 dake] PSNR = 30dB).
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AWA ZHE &S w9 dxolt}. A =g
oAl e AEET HEjHEE F331A] gomm
T] ¥¥ ZAde €94y U3z, SJUE
ST] 899 Aae 2o 28y 2 Y YEee
AP BE X ot = ST] "ejAe A
7F SJeH T] 98 e Aol uls] PSNRo| oF 0.3
~04dB AN LMAEHRI} A S & & Utk

I8 6 2923 9(global motion)S k= F4F
¢l “flower garden” A8 9] 33U ZHJ& F
AAG Asfoln, 2P 7L dAH (texture)d & ol
X3E A9 Yol d= 949 “table tennis” Al
22 38UA ZH IS FS AAN Anedd), A&
& #FE st G RS guiste YEr
o} o] AARSZRE Ahao] thE wHad) Hig
B QoM B Z3 FLAAS Y5, F
8 UAYRE ZtE A G o) dsi e T FS
AAE FYPFo 2N F8H A& FINFPL &
4 3tk o) At WA S0l “masking” EHE FE
3] n2 3t FEF ol YT FIAAE +3
Bt W o 2] e v A4 E AR dEiE oS-
%t FEAAE 53837 otk 53] Ao

T e T] "] 384 "ert 333
13 7t E GIEE A%

FFIHd AT +FT 4

%,
tio

=

o
rir

2ot i ow

M« ok o

I 8& “flower garden” Al @29 384
Dol 3l A G343 F2AA A Aae] 2o)E
1091(ZF, X10) & A#E vebd Aojy}. o] Az
58 A o] o2 4l Hdle] Hgg )
daiMe 2E FEAAE Fhsta W) e 9
Aol M= ¢ I FLAAE IS &
- AT mEtA AL o) A7 B4 Feol & 74A

© Bed Qe o3 FET F2AAY FPH=
2 Zgol oF ghakel Aol & 14 HR g

$1e] 4E ARE2REH AWy 53] 33
S ZA NP S & Ade, ol A=
Al EE L el & 40 ol dslM e wl$
o FEAAE FIFOE F39 BFs AN
(blurring) & =1, H& 990 Wi AGE
o] o9 -3 IR Fejol o3) ZEg FSAAE

<

Sast7) W olch, whebA A WA o] Ak A7
0] oS AGR ASAA Aol &+ ATk

(d) (e (f)

a2 6. T #1E u|m (‘flower garden” 38" frame): (a) 24 (62 = 65), (b) A-MEAN, (c) AWA, (d) A-
MMSE. (e) Siemens. (f) HetdA (J Amean-Amean)
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@ (e) ()

a3 7. F2X &3 8| ("table tennis” 38" frame): (a) ES2YA (62 = 65), (b) A-MEAN, (c) AWA, (d) A-
LMMSE, (e) Siemens, (f) Xiekd4| (U_Amean-Amean)

(a) (b) (c)

(d) (e) )

T3 8. o AR KA A (‘flow garden:) X 10: (a) BE2U4A (0. = 65), (b) A-MEAN, (c) AWA, (d) A-LMMSE,
(e) Siemens, (f) Hettal (J Amean-Amean)
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5.4 B

£ =&l AAS IR e ST ZLAA &
A2 Egol E File dE(RWA FHEe
AWA = A-MEANS AHE3L3 FRIA HHEE
A-LMMSE €8 & 188 283 delo] 5] g
S T] 9818 A2 % 33 FSAA H 224 o
At v ARl le FAFFd gisie 48N
SE I RFASNL g G0 aM e A F
AAE e, F 2 49y 42 JAS
o, £3] S] ¥E Y 287} ojn] FE AAY ol
ZH Y FAGES YHos 3= T HE A9
Fo4= EAo] mf¢ 43[R ¥ P2 A3
ST] BEE AE-3t2 8 PEgh dgolx] B} A3t
FASAA a2 2o 2§ AgE e e 2389
Aot 34T 2 A g FAEA FAT A
A e/t A F LA 3B & neEtd rMERE
g3stez FAHQA 3¢9 B3 (implicit motion
compensation) %48 zted)
&

e

&

]
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