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Adaptive Iterative Smoothing Method
for Unsharp Masking Algorithms

Volodymyr Botsian

Abstract — Adaptive iterative algorithm for smooth images is
proposed. It takes into consideration local characteristics and
preference to bigger space constants of surround function.
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Image Processing.

. INTRODUCTION

The main task for unsharp masking algorithms, a general
view is Eq. (1), and most related proceduresis local contrast
enhancement.

out=L+axL-L), (1)
where L is an image; L=F*L is the smooth image,
where * means a convolution and F is a surround function;
a isaconstant and out isthe output of procedure.

It is necessary to determine a certain surround function, in
relation to which atransformation is applied. Thisfunction hasto
be as wide as possble (to cover a large area) on one Sde, and
from another to be enough limited to diminate Mach bands
effect, that arisein areas of Sgnificant differencesin intendty. By
a covering of a large area a globd effect (rdativity to remote
aress) is achieved. Certain combination of blurred images with
local sdection criteria has been proposed to use. Such criteria
correate to differences in intendty. Adaptive iterative algorithm
for smooth image and proper distribution of space congtants has
been developed. Adaptability means that local characterigtics,
local standard deviation, are teken into condderation due to
Mach bands effect. Operator for spatia weight image based on
loca gandard deviation digtribution is proposed. It is used
iterative procedure for providing priority in favor of bigger spatia
congtants of surround function.

[l. ALGORITHM

Proposed output image is the superposition of N (good
choice is [5...20]) smoothed images (certain st of soace
congants is used), that are weighted by spatiadl masks. Such
masks are determined on the bass of sdection criteria and the
remaining quotas. The Gaussan function is chasen for surround
function:

F (x,y) = Koe (C9Irs: 2
where s, is the space constant and K is selected such that
(@ (x.y)dxdy =1. The set of spatial constants should be
chosen linearly in logarithmic scale. See Eq. (3).

Spn=Sma -1, ?3)
where nl [L.N] and s, isequa sixth of bigger side of
image.
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So, iterative method for proposed smooth image L is
described by pseudo-code (4).

Norm=0 L =0
for(n=N;n>0,n=n-1)
Sm,=F *L

Dev, = F, * 2~ (F, *L)?
W, =(1- Norm)>TO(Dev,,)
L=L+Sm, W,

Norm = Norm+ W,

L=L/Norm, (4)
where Norm means quotas that has been used for super-
position, Sm,, is a smooth image, Dev,, is aloca standard
deviation image, W, is a spatial mask for Sm,. FTO
means a fuzzy threshold operator, see Eq. (5).

FTO(x) =& X/24" 5
where th is a threshold. It is proposed to choose th
according to Eq. (6).

th =b>std(L) , (6)
where b isaconstant std(L) means standard deviation of

L.
Fig. 1 shows 1-D modding results in comparison with
standard Gaussian smooth.

Fig.1 1-D modeling results. Curve a isthe input data, b isthe
proposed smooth curve for N=20 and =0.3, c is the Gaussian
smooth (space constant equal to 24) and d is the space constant
distribution curve of b. | isastandard grayscale [0...255] for curves
a-cand ¢ isascalefor d.

[11. CONCLUSION

New smoothing method for unsharp masking type
algorithms is given. There are only two intuitive parameters
N and b. Proposed technique is good compromise for

purposes of relativity to remote areas and eiminating Mach
bands effect.

TCSET'2012, February 21-24,

2012, Lviv-Slavske, Ukraine



