Filters - 2 5939n

:NPMPRa 71Na

0.02 mnw oy "nm H995" Mon Wy — mamn? wya o (1

Noisy image




1 2 1
Filter = i 2 4 2
1 2 1

29RIH VP92 721

0.5 ¥1ap ay X»3 .5 nbyen

2 ¥Yap oy Nan .5 nhysa

Image bebore filtering after gamma

Image bebore filtering after gamma

7390
NN
nbysn
NmA D

Image after filtering bebore gamma inverse

Image after filtering bebore gamma inverse

7N
"IN
WD




Image after filtering Image after filtering

71390
IR
RIZLL))

neyem
N385
9155

‘225w W AR NI (N0 Ny

D°NNY 2°%0p HY YOWwn XY AT ,71N07 DX OTIP 02797272 MR WRD Iwn 25wa

.0 a9 o P (9999)

nHY5;7 M"Y IR LINIR MPID WP N I WY — 73702 299173 9N 2°IvD 0030 190
.2X377 DR 0°7°A07 1IMIR 81X

DMWY 2°%0p0 DY ¥ODWwn X2 O T ,A10ANT DR 2T "2 nwn" 10K aX ,NRT DvS

MPI% 101 1991 27XNLEA DR 12 22D oy 2aR .0 A Hva an 1 (997)

71210 N 7782 WY DR




0D MWORI 20WPIDI W

Salt Pepper wyn oy nnan

Noisy image

Gaussian wyn av a31mn

Noisy image

V907 210

Image after ideal filtering in Fourier space
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Image after gaussian filtering in Fourier space
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Image after butterworth filtering in Fourier space
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Image after applying trim median fiter (without noise)
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Weighted median filter >anx

Image after applying trim median fiter (without noise)
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Nonlocal Means

This is a filter proposed by Buades et al. in the paper “A non-local algorithm for Image denosing”
which was published in 2005. Its a very simple filter which produces results that are still considered
nearly state-of the art. Let us see how it compares to one of the frequency domain filters we have tried:

Original Image Image with Gaussian noise

Nonlocal Means

It can be seen that Nonlocal means produces a much more detailed image, thus mostly solving the high-



frequency information loss that the low-pass filters suffer from.

Color Images

The test done here is to compare a per-channel filtering of an RGB image to a filtering of only the
Value channel of an HSV image. The filter being used is the Alpha Trim filter.

Original Image Noisy Image

HSV Value Channel Filtering




All non linear filters  .VII

Original Image Gaussian noise, mean=0,var=0.05 Weighted median 5x5 Bilateral 5x5

—
B
40 E—

68 :
2
\}%
80
———— |
==\ ¢

56
0

e 28

Hybrid median 5x5 Kuwahara 5x5 Median 5x5 Alpha Trim, cutoff 1, 55

T e——————]
<4

——
]
—

| | ——

I

———— ¢

:Median filter >
WORY 771, WY 9 DR TN KDY D17 WIWOLT 210 NIND RO 2ONRT DMWY
TIRM 0722 Q7 2°0DT IRW N0 IR MR AT IMITY A

:Alpha-trim filter >
-2 N TV WYY .NWLRILA 0T X 73%ANT IR, median-nn mwna 2w ane
LRWI 1907v IR median

:Bilateral filter >
WO WYY HW KXW IR ,0207°0:7 9 12n 210 007 O9IR L TIRD 7190 NNER DY W
YA 07 RO WY DTN — 9NwaY XY

:Kuwahara filter >
W W7 131 5902 PR LN Wy n7n L hybrid median-5 mT 1Rn
WIR O3 R 1977 V1027 720 TIRG WD .NANEP OV 9P WIvwOw

:Hybrid median >
X7 7 00 03 5P wwen w1 ,ANva 1w R wy 7, Kuwahara 1o
YR 72D

:Weighted median >
2173 X wiwww ,Hybrid median-1 Kuwahara 5w 13 721w 800 Wy 0707
Ny

O W PRI TV A2 7K WY 2O 0PN 00020 SW an 1A w0990 19IRA
X027 NI O3 M0 MMM DR NAWR2 DARY W 0 K102 WIw 197 ,NNXp



All non linear filters  .VII

Original Image Gaussian noise, mean=0,var=0.05 Weighted median 5x5 Bilateral 5x5
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flee market filtered (gaussian noise) filtered (gaussian + s&p)
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Results:

Hybrid " Kuwahara

We can see that except for the mean filter (which, as expected, produces a blurred image), all the
median-based filters are roughly comparable. The Bilateral, Hybrid and Kuwahara Filters
preserve more fine details then the standard Median Filter, yet it is difficult to judge between
them. It is probably the case that out of these filters, the best one is Kuwahara, though by a very
small margin.

Bottom lines:
- As expected, the Mean Filter produces a blurred image.
- The different median-based filters produce an image of better contrast (thought still
lacking behind the original!).
- The Kuwahara filter may be the best out of the median-based filters in this case, though
judging and discriminating between their pros and cons is a very difficult task.
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