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ABSTRACT: This article contains two parts: In the first part, we specifically introduce our
methodology of expressing natural language into the form of fuzzy sets. Furthermore, in its
second part, we completely present here two topics: how to apply the fuzzy contrast
intensification to image - classification problems to eliminate noises efficiently: and some of our
elementary results in the image - classification of bio-cells whose photographs are taken through
a microscope.

I. INTRODUCTION
Natural language is the means of human communication. In fact, it is abundant,

ambiguous and vague. As a result of these characteristics, a mathematical theory dealing
with fuzziness and ambiguity could be suitable for expressing and interpreting the linguistic
characters of our language. The structure of a natural language usually includes a limited set
of base terms - atoms in the literature, and rules in order to connect terms together into a
meaningful group of words. Thercfore, in our efforts, we use fuzzy sets as our mathematical
foundation of expressing natural language. Fuzzy sets are used to descript terms and prescript
the connection of terms into strings of intelligible expressions. Suppose that X is defined as an
universal set including atomic terms and sets of atomic terms. Then, call Y as an universe of
cognitive interpretations. It is difficult to define ¥ exactly because of the multi-meaning of a
word in natural language. Fortunately, in natural sciences and technology, there is no space
for the multi-meaning word in a view angle at an exact time. This means that in a problem, a
word just has a meaning in the interval of its observation time. Therefore, we can define Y in
a specific space, and an atom in Y is a fuzzy set to express a meaning of an atom in X. In order
to solve the multi-meaning's problem of a word, we can build some mappings from X to Y. In
theory, it is not reasonable, however in practical technology, since an observation time of a

problem is limited, it is acceptable. Suppose that we define a specific atomic term in the

universe of natural language X, as an element x, and we define a fuzzy set 4 in the universe
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of meanings Y, as a specific meaning for the term x. Natural language can be expressed as a
mapping M ; from X to Y, and each atomic term x in X corresponds to a fuzzy setA in Y.
x—= A

This mapping can be denoted M r{x A) and the membership of M Fis pu i, We can
evaluate u i, by the following equation
U i, (xy)=u ) (y)

For instances, we have the atomic term x = “young” and we want to explain this
linguistic atom in term of age y, by a membership function of fuzzy setA4 that expresses the
term “young”. The membership function given here in the notation of Zadeh might be one

interpretation of the term “young”
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oY 3 5

y=25 5.
I+(—— >25years
g, (“young™,y)= Sk e 200 L
1 y <25years.

In the contrary, we can express the linguistic atom of the term “old” based on this
function

N
Hyg, ("0, ",y):]-—(]{y_;o)J Sfor50<y<]00

The interpretation of the composite definite on universe Y can be defined by the
following set-theoretic operations

X orz Moz (y)=max(uy), m(y))

xand 2 prand o (¥) = min(udy), i(y))

not x : pa(y) = 1-pu(y)

II . LINGUISTIC HEDGES
In linguistics, fundamental atomic terms are often modified with adjectives or adverbs

” [ 7% ““ ”» ““

such as “very”, “low”, “slight”, “fairly”, “barely”, “mostly”, “approximately”, etc. We will
call these modifiers “linguistic hedges”. These linguistic hedges have the effect of modifying

the membership function for a basic term. As an example, a base linguistic atom a is defined
by a function
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a=[u,60y
)

We assign a some hedges like “very”, “ very , very”, “plus”, “slightly”, “minus”, then

the membership function of @ has changed

2
"Ver‘)"'a = a2 - I[#afvy)] (1)
¥
"Very, very" a = a* (2)
"Plus" a = al.ZS (3)

0.5
“Stightlya=va = [L2_ (4
r

"Minus" a = aﬂ.?.ﬁ (5)

The expressions shown in Egs (1) - (3) are linguistic hedges known as concentrations.
Concentrations tend to concentrate the elements of a fuzzy set by reducing the degree of
membership of all elements that are only “partial” in the set. Alternatively, the expressions
given in Egs (4) - (5) are linguistic hedges known as dilations. Dilations stretch a fuzzy set by
increasing the membership of elements that are “partial” in the set.

Especially, there is an operation which is a combination of concentration and dilation here
called intensification. This operation increases the degree of membership of those elements
in the set with original membership values greater than 0.5 and it decreases the degree of
membership of those elements in the set with original membership values less than 0.5. The

membership function of intensification proposed by Zadeh is

2u2(y) 0< p,(»)<05

"Intensify" a= { g
1-201- p, (y)) 0.5< p,(y) <1

Intensification increases the contrast between the elements of the set whose values are
larger than 0.5 and ones whose values are less than 0.5.

III. APPLYING THE INTENSIFICATION INTO ELIMINATING NOISES OF
IMAGE

The classification of colors in an image is processed by intensifying the brightness of

these image pixels. We have an image X as M * N dimensions, and the value of the (m,n)"
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element is considered as the colors of the (m,n)" pixel. To fuzzify an image, we select a
maximum constant called Max with condition

bx €eX, Max 2 x,

then the membership value of an image pixel is

X
X= el 05 L -S. ], 7
H 7 M (7)

with x is the color value of x pixel .

The contrast of an image is evaluated on the brightness of each pixel, so a high contrast
image is the image in which there are all black or all white, and very little gray regions. The
intensification operator on a fuzzy set A generates the other fuzzy set A'= INT (A4).

Moreover, in this fuzzy set :47’, the fuzziness is reduced by increasing the values of u,(x)
which are greater than 0.5 and by decreasing the values of ;(x) which are less than 0.5. If

we define this intensification as T, we could also define T for the membership values of the
brightness for an image as follows

T(wy)= T(py) =2ui. 0<p;<0.5. (8

= THwi)=1-2(1-p3) 05<u; <1,

T represents the operator INT as specified above and the transformation 4 to A’ is

defined by the recursive relation below
T () =T { Try(py) ) r=12..
1

M, 0.5
I,
4
0 Hy 1
0.5
Figure 1: Graph of membership value
through T transformations .
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In practice, an image from a scanner usually has some noises. Hence, we have to smooth
the image before using the T transformation. A useful smoothing algorithm is called
defocusing.

The ( m,n)"l smoothed pixel intensity is found from [ Pal and King ]
Ml = Q0 Hnt @y 3 Jh 4+, D b +.....+ag 9 ph. (9)
e} Os

0,

where

ap+ Njaj+ Naax+....... + Nsas = 1.
1>a;>ay>...>as>0and(i,j) #(m,n).
To simplify this, we use the foundation

1
Hmn = ';( M.10 + Mo + Hor + Ho.1) . (10)

where ymn is evaluated from its 4—connected pixels

Ko | Hoo | HMio

Ho-1

Figure 2 : 4—connected
pixels of the center pixel.

Execution

- Apply the intensification operator to pixels of an image a few times.

- Repeat the following steps until the image is clear or can not be better

Step 1: Apply the Eg(10) to all pixels of the image for n times.

Step 2: Apply the T transformation to the image for & times.

Note: Values of k and n belong to the degree of noise in the image .

Experimentation _

We apply this execution to a bio-cell image whose photographs are taken through a

microscope and scanned in low quality (we performed it to scatter noise in the image). The
value of n is equal to 2 and k is also defined as 1.
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The following part is the result of our test:

- The image before using the execution

S AR

E"I,-j.f".: 4 ‘f' i‘ e
2% o 7% @gﬁ 3

- The image after using the execution.

After running for four times:

=4 ¥

"
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O3

’
b

The last result:
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MOT PHUONG PHAP BIEU DIEN NGON NGU Ty NHIEN DUGI DANG TAP MO VA
UNG DUNG TRONG BAI TOAN PHAN LGP ANH PE KHU NHIEU.
Lé Hoai Bic - Tran Thai Son

TOM TAT : Noi dung bai b4o gdm hai phin : Phdn d4u gidi thiéu phuong phép bi€u dién ngén
ngi ty nhién dudi dang tp md. Phén thit hai, tinh bay cdch 4p dung phép bi€n d6i phdn cyc me
trong bai to4n phén 18p 4nh d€ khit nhifu va mdt s6 k€t qua budc ddu trong viéc phin 16p dnh
céc t& bao dudc chup tir kinh hi€n vi
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