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Abstract Y’

In this paper, we propose a method which implements Shannon’s i @}n theory on
entropy evaluation and use the results for weight deci e ass here are two
conventional methods, LA and ELA. Using Shanno ory we obtained
entropy values which are used as weights for ch'v erp Iatlo ethod. The original
image is downsampled to be low resolution im here%ggd ly Shannon’s entropy
evaluation equation. Finally, result image is o ed by wej interpolation between LA
and ELA. Simulation results show the propos hod g1\§ tisfactory results.

Keywords: Color image, entropy th nfor @ownsamplmg edge map

1. Introduction A

In general, high-resolution dISp ay deV| ave been swiftly released. However, some
broadcasting systems still ado t interl anning format to compromise between frame
rate and transmissio q@dth requi ts [1-4]. Due to the usage of interlacing scanning
format, above devices from anted subjective artifacts such as interline flickers, line
crawling, and field ng T re deinterlacing methods are requested [5-7].

There are t* egorie mterlacing methods. One is single field methods which
uses only one there does not exhibit interline flickers. However, due to its halved
resolution, result |mag qurred The other two methods are motion adaptive or motion
compensated metho se methods normally give better performance than the previous
one. However, t@quest more computations and they may exhibit unwanted visual
artifacts (interlipe flickers). In this paper, we proposed a method which uses only one field.

The entr%%ﬂ assessment of uncertainty [8-12]. Shannon generated a way to allot a score
of unce% to a probabilistic variable. The entropy is an important component of

infoprmatiQp) theory. Shannon very firstly presented entropy in the year of 1948, which was
pu in [8]
T

he’information is the thing that we can obtain from the event when uncertainty is reduced.
For example, when one flips a coin, one may be not sure which side will be shown. However,
after the coin is flipped, the uncertainty becomes zero, because one will know the results,
either head or tail. This process is called information. Therefore, we can make a decision that
entropy is the process of determine vagueness.

In this paper, we implement Shannon’s entropy on test images and obtain entropy map.
This entropy map will be used as weights. In Section 2, we review the Shannon’s entropy and
explain the proposed method with flowchart. Section 3 shows the simulation results and
conclusion remarks are shown in Section 4.

ISSN: 1975-0080 IJMUE
Copyright © 2014 SERSC


http://dx.doi.org/10.14257/ijbsbt.2014.6.1.01

International Journal of Multimedia and Ubiquitous Engineering
Vol.9, No.5 (2014)

2. Proposed method

In information theory, entropy is an evaluation of order and disorder. In other words, the
degree of order is uncertainty connected with a random variable. This concept was introduced
by Claude E. Shannon in his 1948 [8], and we assume Shannon’s entropy is a measure of the
information.

The Shannon's entropy stands for an absolute boundary on the best available lossless
compression of any image processing, communication, under certain constraints. Thus, one
may deal with signals to be encrypted as a sequence of identically-distributed and
independent random variables. In communication, the Shannon’s source coding theorem (or
noiseless coding theorem) indicates that, in the limit, the average length of t I-Iest
capable representation to encrypt the signals in a provided alphabet is their entro
the logarithm of the number of symbols in the target alphabet. 6%’

The Shannon’s entropy of A is obtained as, @
H(A)=-Y P(ai)logf@Q x}) @
N

Now we extend Eq. (1) to make more defmltlon@ by agidl% ropy of B,

H (B) = %&%’) Iog{\q)\ )

H(AIB) %z P(a.@log P(a, Ib,), 3)

i=1 j=1

Z‘% a, b)Iog P(a,.b,), (4)
@%)—H(\Q (B|A)=H (B)+H(A|B) (5)

These are known as con fb al entropy, and each form can be reformulated in different way.

Figure 1 shows th chart of the proposed method. The propose method has following
steps. &
(1) Obtaip oyi images
(2) Dow %Ie original images to obtain resolution images
3 S s entropy application approach to obtain edge map

n line average (LA) or edge based line average (ELA) methods results

%sess the edge map in each pixel location, apply suitable method
(6) "Result images are obtained
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We suppos@t then

downsmapled the origin
image. The Shannon’

wo traditional deinterlacing methods: LA and ELA. We first
ge with the factor of two, and we obtained low-resolution
opy application is applied on low-resolution image, and we
obtained entropy ich is known as edge map. The maximal and the minimal values of
edge map are 1 . When edge map value (EMV) is bigger than the pre-determined
threshold vamﬁl,then we employed LA method for system. On the other hand, when EMV
is smaller e pre-determined threshold value T, then we employed ELA method for
system. '@ le can be represented as

ifEMV >T,
employed method = LA
(6)
else
employed method = ELA
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Figure 3.N§Original #10 McM image, comparison between (a) LA method and (b)
entropy @ od. Note that the left image shows red channel, mid image shows green
Q channel, and the right image shows the blue channel.

W&Tzo.z, which was obtained empirically. Figures 2 and 3 show result images of
conventional LA method and the proposed method. Figure 2 shows the #10 original McM
image. Figure 3(a) shows final results images of LA method, where red, green, and blue
channels are shown from left to right. In the same manner, Figure 3(b) shows final results
images of the proposed method, where red, green, and blue channels are shown from left to
right.

3. Simulation results

In this section, a performance comparison is made for objective and visual excellences for
the different deinterlacing methods including the presented one. To conduct simulation, we
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separated the frame into two fields and then we applied deinterlacing methods. The adopted
images were 18 McM images with the size of 500x500 (PNG format).

(c) (d)
Figure 4. Detected e %‘ cM images #1-#4.
Four standard test images used for visual assessment. Figure 4 shows

examples of edge map for #1_to #4 images. es 5-8 exhibits the visual performance using
four images. By comparis @ can Me that the proposed approach has better visual
effect, and the edge we pﬁn dissm and sharper than the other one.

To assess objectiv ge qualityy we calculated average CPSNR (Figure 9) and CMSE
(Figure 10) 0;"‘ ima igures 11-13 show a comparison of LA, ELA, and the

proposed met red, green, and blue channel cases. As to objective performance, the
presented methdt chlev@

est PSNR results than the other methods.

T ?91 7 R
(@) (b)
Figure 5. (a) Original McM image #1, results images by (b) LA, (c) ELA, and (d)
entropy method.
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(a) (b) (©) (d)
Figure 6. (a) Original McM image #2, results images by (b) LA, (¢) ELA, apd (d

Q@
Figure 8. (a) Origi b(cM image #4, results images by (b) LA, (¢) ELA, and (d)

entropy method.
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Figure 9. Performance analysis: CPSNR result for R, G, B channels.
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Figure 13. Performance analysis: PSNR Nt or B chanrel

4. Conclusions Q
In this paper, we proposed a method which igffalements Shanmen’s information theory and
generated entropy map to employ weight assj nt fort tional methods. We supposed

that our system employed two traditiona m% ds, and eaCh method was used based on the
results of edge map which was generat ha ’SGnformation theory. The experimental

results indicated that the present @ ach s etter visual or objective quality than

conventional methods. %
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