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ROBUST IMAGE SMOOTHING BASED ON CONTRAST
Vorobel R. ™7, roman.vorobel@gmail.com. Botsian V. ", botsian@ipm.lviv.ua.
’ Stepanyuk S. ™", stepanyuksi@ukr.net
“Physico-Mechanical Institute of NAS of Ukraine, Lviv; “Lodz University,
Poland

"*Volyn National University of Lesya Ukrainka. Lutsk

The known algorithms of image smoothing corrupt the edges of objects. So
the aim of this work is a construction of algorithm that diminishes influence of this
lack. As a basic method we use algorithm from paper [1]. However he distorts
objects too. For its improvement we proposed to use a contrast as a feature of
estimation of gray level local variation. The proposed method of robust smoothing

include the following. Let the image X has size NxJ3M  pixels:

X=(.)}.i=LN, j=LM. x(i.j)e[0,LMAX], where LMAX— highest
possible gray level of pixel. An algorithm can be divided on two stages. On the
first stage for every pixel we computer mean value in direction of row. All possible
segments Ap.A,.....A,.... A, with length A, including an averaging pixel (/. /)
are examined for this purpose. We computer mean values for every segment:
(ij)e Ay, h=LH. A, ={x(i.5)}.s=j— H+hj+h—1.
For every segment A (h=rl-[) of row / we calculate mean value .\'f,i’c’an .

()

() row |
min * 3

minimum value x| ¢ . maximum value x,.  and contrast C,

hy & : _L s h _ 3 15
Xpean = Mean x(i,n)= x(ion). xpo = min x(i.)

(e, (imEd, (i.nEd,
Ay ST ~row (k) ()
b= max x(in)) Gy =X =X -

{i.meA,

Further we determine a segment A, with minimum contrast

/= arg min(C;™). As a result of adaptive averaging »(i./) of pixel (i.j) we
h=1H
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e — —

row,

use local mean x{/ “from’the segment A , for which contrast C;” is minimum:
2 Y=

Second stage is analogical. The difference is in averagi‘ﬁg by column (i, j):

“={v(i.j)}.i=1.N . j=1.M. All possible segments €,.Q,....Q,...Q; with

length H . including an averaging pixel (i, /), for this purpose are examined. We

computer mean values for every segment:
(.)€ Q. h=LH,Q, ={p(t. )}, t=i—H+hi+h—1.

For every segment (h:fIT[) of column ; we calculate mean value

.. h A 3 4
YU minimum value 3"  maximum value y{0, and contrast C il

| HR ;i ) : :
y,‘,i’gﬂn = mean y(m.j)=— Zy(m.j), yr(:i;, = min y(m.j).
(m. /EQy, R0, (m, ))EQ,
oy _ 2 ~col __ (h) ()
_11,(“;\ = max v(m.j), C = VYmax = Yiin-

(m. e,

Further we determine a segment €, with a minimum contrast

= mgﬁmin(C,‘,'"’).

h=LH
For the result z(i, j) of adaptive averaging of pixel (7, j) we use local mean

v from the segment Q ,, for which contrast C ;"] is minimum: z(i, /)= y{2, .

Thus the result of robust adaptive filtering for pixel of image X is a mean
value. which is calculated over adaptive averaging after analysis of pixels from
moving window with size2(2H —1).

Experiments confirmed efficiency of smoothing of offered algorithm.
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