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ABSTRACT

This study addresses the most important agricultural development
indicators, in Yemen, in order to identify the level of optimum utiliza-
tion of agricultural productivity resources, with the aim of ensuring the
sustainability of agricultural land and water resources. In the analysis
and interpretation of relevant economic development indicators, the re-
searcher combines quantitative and qualitative approaches.

The study finds that the per capita of arable land, water resources,
the value of gross agricultural domestic product, are all low. In addition,
it’s found that the contribution of agricultural exports in external trade
balance and the agricultural economic efficiency are also low.

The study recommends redirecting the agricultural development
path away from over-exploitation of natural resources, by improving
management methods, increasing efficiency, and reducing the waste of
agricultural resources.

KEY WORDS: sustainable development, agricultural development
indicators, agricultural resources and sustainable development.
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ABSTRACT

Poultry meat has been considered as the most important food sources
for humans. The demand for Poultry meat increased in Yemen in the recent
period due to the high prices of red meat main competitor with white meat,
which includes poultry and fish. so the preparation of this study is to esti-
mate the function required demand for poultry meat to the statement of the
most important variables affecting values on the quantity of poultry meat
to be clear for economic policy-makers, decision-makers ,economic indi-
cator to be guided by the report of what is appropriate to address the short-
fall in the domestic supply of such meat being accounted for the largest
share of both types of red meat consumption and white. Results of the
analysis have shown a positive relationship between the quantity of poul-
try meat as the dependent variable and the average per capita income as an
independent variable.

In sense of this when more than the average per capita income by a
monetary one, the required quantity of poultry meat will increase by 0.007
kg, which is consistent with economic theory and statistical point Notes
proven statistical moral to this variable. On the other hand, notes that there
is an inverse relationship between the required amount of poultry meat as
the dependent variable and the average poultry meat prices in the sense
that when the average price of a kilogram of poultry meat increase by a
monetary one, the required amount of poultry meat will be reduced by 2.06
kg, which is consistent with economic theory. This statistically proven sta-
tistical moral of this variable notes. On the other hand, this shows that it
has not been established statistical moral both on red meat and fish prices.
This is due to lower average per capital income ,increasing inflation, de-
clining purchasing power of the national currency rates that making the
consumer (citizen) heading towards the least expensive, a poultry meat and
unwillingness on fish meat and red meat leaded to the lack of desire and
preference on poultry meat than on them.
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AUTOMATIC SELECTION OF CONTRAST
ENHANCEMENT TECHNIQUES IN DIGITAL
IMAGES USING FUZZY LOGIC

Dr. Ismail. A. Humied *’

ABSTRACT

The aim of this paper is to compare between two popular contrast en-
hancement techniques and automatically select the technique that is
most suitable for contrast enhancement of the input images. The includ-
ed techniques in this study are Histogram Equalization (HE) and Gray
Level Grouping (GLG). A lot of research work has been done in con-
trast enhancement but we felt the need of an automatic selector based
on each individual input image characteristics. First defined the stand-
ard contrast enhancement quality criteria are defined, which are the av-
erage distance between pixels on the gray scale axis and the Tenengrad
criterion. Then the techniques HE and GLG are presented in details. A
comparison between them has been performed by applying these tech-
niques on seventy images and mentioning their advantages and disad-
vantages.

The average distance between pixels on the grayscale (D) is use as a
criterion to measure the quality of contrast enhancement and to auto-
matic selection of contrast enhancement technique. The proposed Fuzzy
c-Means classifier as an automatic selector is the best. The classifier re-
lies on two features extracted from the input digital images to take a de-
cision.

The features are the average distance between pixels on the gray
scale axis and the maximum value of probability intensity level in the
image. The decision of the classifier can be: 1) use HE, 2) use GLG, or
3) No clear winner, i.e., both HE and GLG not improve the contrast of

*_ Assistant Professor of Computer Science. Faculty of Police. Policy Academic. Ministry of
interior. Sana’a. Yemen .dr.ismail__humied@yahoo.com
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the input digital images. The proposed method has been tested on thirty
images and decisions have been found to mostly agree with the visual
evaluation done by the human eye. Index Terms—Contrast enhance-
ment, histogram, histogram equalization, gray-level grouping, quality
measure, fuzzy C-Mean

1. INTRODUCTION

The use of analysis and processing of digital images for images im-
provement recently has received considerable interest and has broad ap-
plications in medical imagery, digital multimedia, image transmission,
and so on. Histogram processing is one of the most important digital
image processing techniques and it is widely used for increasing
image>s quality. Because the simplicity and better efficiency of the his-
togram based algorithms, these algorithms are widely used for contrast
enhancement of images. Also it should be mentioned that histogram
based techniques are much less expensive in compare to the other meth-
ods. The digital processing includes four types of image manipulation
processes, namely: image enhancement, image restoration models, im-
age restoration techniques, and geometrical image modification [1].

The first type that the main objective of this techniques to improve
the quality of an image for visual perception of human beings. Because
there could be significant variations in the acquired images due to vary-
ing lighting conditions. It 1s also used for low level vision applications
and it is a task in which the set of pixel values of one image is trans-
formed to a new set of pixel values so that the new image formed is vis-
ually more acceptance and it also more suitable for analysis. The most
common way to improve the contrast of an image is to modify its pixel
value distribution or histogram [2, 3]. Image contrast enhancement is an
essential step in almost every image processing application. Images are
captured at low contrast in a number of different scenarios. The main
reason for this problem is poor lighting conditions (e.g. pictures taken at
night or against the sun rays). As a result, the image is too dark or too
bright, and is inappropriate for visual inspection or simple observation.

To emphasize the difference of brightness for acquiring better image
quality, various techniques for contrast enhancement have been devel-
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oped. They can be categorized by two approaches, global and local con-
trast enhancement. Global approaches improve image quality by extend-
ing dynamic range of intensity using the histogram of whole image.
Global histogram equalization (GHE) is a good example of this ap-
proach that is widely used. GHE is achieved by normalizing the intensi-
ty distribution using its cumulative distribution function so that the re-
sult image may have a uniform distribution of intensity. Since GHE 1is
basically using the intensity distribution of the whole image, it may
cause washed-out effect by changing the average intensity to middle
level [4]. In order to solve this problem, Chen [5] proposed Recursive
Mean-Separate Histogram Equalization (RMSHE) method that divides
the histogram and equalizes the segmented histograms repeatedly while
maintaining the average brightness of the original image not changed.
However, this method is difficult to apply in various applications be-
cause image quality and contrast enhancement power are dependant on
image characteristics too much.

To solve these problems involved in global contrast enhancement
techniques, local histogram equalization techniques have been proposed.
Bi Histogram Equalization (BHE) which is one basic local histogram
equalization techniques proposed to preserve the brightness by separat-
ing the input image’s histogram into two parts based on its mean—one
ranges from the minimum gray level to the mean gray level, the other
from the mean to the maximum. The two histograms are then equalized
independently[6]. AHE (Adaptive Histogram Equalization) technique
which is another basic local histogram equalization technique divides
the original image into several non-overlapped sub blocks and precedes
a histogram equalization operation on individual sub-blocks.

The result image 1s produced by merging the sub-blocks using the bi-
linear interpolation method [7]. In this case, a discontinuity problem,
called a blocking effect, occurs near the boundaries of the sub-blocks. It
occurs since a local contrast enhancement technique uses only local in-
formation inside each sub-block without considering the intensity bal-
ance of a whole image. For solving a blocking problem, sub-blocks are
overlapped so that the boundary pixels may be included in the neighbor-
ing sub-blocks at the same time. POSHE (Partially Overlapped Sub-
block Histogram Equalization) technique proposed by Kim [8] is an ex-
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ample of overlapping the sub-blocks. Its performance that is how much
the blocking effect can be improved, is determined by the size of the
overlapping as well as the block size [9]. So selection of an optimal
block size becomes an important problem which increases the computa-
tional time complexity [10].

To solve the above problems, gray level grouping (GLG) [4] is con-
trast enhancement technique, The basic procedure of this technique is to
first group the histogram components of a low-contrast image into a
proper number of groups, then redistribute these groups of histogram
components uniformly over the grayscale so that each group occupies a
grayscale segment of the same size as the other groups. Fig. 1(a) shows
an original low-contrast image of the Pollen image, and Fig. 2(a) its his-
togram. Fig. 1(b) and Fig. 1(c) are the result of HE and GLG, respec-
tively, exhibiting that the results are enhanced and visually very similar.
This is not unexpected because the increase in contrast resulting from
both HE and GLG were enough to redistribution the pixels to cover a
wide range from gray scale, as shown in Fig. 2(b) and Fig. 2(c). But in
some images the results images from using both HE and GLG are not
similar in visually as shown in the next example.

Fig. 3(a) shows an original low-contrast image of the Mars moon,
Photos, and Fig. 4(a) its histogram. Fig. 3(b) and Fig. 3(c) are the result
of HE and GLG, respectively, exhibiting that the result in GLG is better
than result in HE. Fig. 3(b) shows a washed-out appearance which is not
acceptable for many applications. The cause for the washed-out appear-
ance is that the left half of the grayscale on the histogram of the equal-
1zed image 1s simply empty, as shown in Fig. 4(b).

Fig. 3(c) is the resulting image of GLG, and Fig. 4(c) its histogram,
which is better than the HE result. We note there are many ways for
contrast enhancement but there is no particular method to choose the
best technique automatic from the information extracted from the im-
age. Therefore, if we have many of images and we need select the best
technique, we consumption is a lot of time and effort in the process of
comparison between different results.
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(a) (PixDist = 6.59, (b) (PixDist = 43.01, (c) (PixDist = 46.68,
TEN =17.56 * 10°) TEN = 8.15*10%) TEN =1.01 * 10°)

Fig. 1. Pollen image. (a) Low-contrast original image. (b) Result of HE. (c) Result of GLG, with
the optimal bin numbers of 26 found through the iterations process. The results are produced fully
automatically and exhibiting that the results are visually very similar. (PixDist and TEN are quality

measures that will be used in Section 2). (Original image courtesy of Dr.R.C.Gonzalez [2]).
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Fig. 2. Histograms of the images of Pollen in Fig. 1. (a) Histogram of the low-contrast original
image. (b) Result of HE. (c) Result of GLG.
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(a) (PixDist = 26.87, (b) (PixDist = 18.99, (c) (PixDist = 44.24,
TEN=3.28*104) TEN=2.16*104) TEN=9.58*104)

Fig. 3. Mars moon —Photos. (a) Low-contrast original image. (b) Result of HE , which has a
washed-out appearance. (c) Result of GLG, with the optimal bin numbers of 4 found through the it-
erations process, though better than the HE result.(Original image courtesy of Dr. R. C. Gonzalez

[2D).
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(a) (b)

Fig. 4. Histograms of the images of Phobos in Fig. 3. (a) Histogram of the low-contrast original
image. (b) Result of HE. Nearly half of the grayscale is empty. (c) Result of gray-level grouping. The
grayscale has been utilized fully and efficiently (the leftmost component in the histograms is the
largest peak whose actual amplitude is 3.67 * 105. It is truncated so that the rest of the histograms
can be displayed on a proper scale). To solve this problem, this paper proposes a method classifier
that takes data from input images and produces the recommended technique to enhance the images.
Fig. 5 shows block diagram of this process, it is provide the input data from image and output is a

decision.
) ) Method
Data input from images Recommended  contrast
_ . _ X
capture Classifier enhancement technique

Fig. 5. Block diagram for automatic selection of contrast enhancement technique.

In the next section, comparison between two basic contrast enhancement techniques (i.e. HE and
GLG) will be described. The basic proposed classifier and experiments will be described Section 3.

2. COMPARISONS BETWEEN HE AND GLG

Any image has features which in turn determine the characteristics of
this image. These features are the probability intensity Level (P(rk))
represented by histogram, the average distance between pixels on the
grayscale (D), the Tenengrad criterion [4], and so on. You will note that
these features play an important role in contrast enhancement. Fig 6(a)
shows low contrast images. Fig 6(b) and Fig 6(c) are images processed
by HE and GLG. Histograms corresponds them as shown in Fig 7. Fig 7
shows the histograms for these images.

We note the result is significant improvement. The average distance
PixDist and TEN before and after enhancing image using HE and GLG
are calculated and listed them in the corresponding figure captions. As
shown that the values of PixDist and TEN are large increasing. We note
also in this example that the processed images are enhanced and it the
same vision almost.
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Then we used HE technique rather than GLG because this technique
is popular and computations very easy. In addition it is faster than GLG
technique. It will be clear as we shall see in section 2.1.

Fig 8(a) is the original image, and Fig 9(a) its histogram. It shows characterized of original image
by the fact that the amplitudes of their histogram components are very high at zero location on the
gray-scale, while they are very small, but not zero, in the rest of the gray-scale.

The high amplitude of the histogram components corresponding to
the image background often prevents the use of the HE technique, which
could cause a washed-out effect on the appearance of the output image
at Fig 8(b) and amplify the background noise. Due to the highest ampli-
tude of the leftmost component, the resulting histogram is shifted to-
ward the right side of the grayscale as shown in Fig 9(b). Fig 8(c) is the
result image which is better than the HE result. Fig 9(c) shown that the
intensity levels of the image result using GLG technique are span a wid-
er range of the intensity scale. The average distance PixDist and TEN
before and after enhancing image using HE and GLG are calculated and
listed them in the corresponding figure captions.

(a) (PixDist = 5.06,  (b) (PixDist =43.07, (c) (PixDist = 38.90,
TEN = 754.51) TEN=1.13%104)  TEN=1.01 * 104)

Fig. 6. Man faces. (a) Original images. (b) Results of HE. (c) Results of GLG with the optimal
bin numbers of 1 found through the iterations process.
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Fig. 7. Histograms of the images in Fig 3.1. (a) Histograms of the original images. (b) Histo-
grams of HE results. (c) Histograms of GLG results.
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(b) (PixDist = 14.11,
TEN = 9.89 * 10°)
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(c) (PixDist = 40.37,
TEN = 1.44 * 10)

Fig. 8. hands. (a) Low-contrast image. (b) Result of HE, which has a washed-out appearance. (c)

Result of GLG with the optimal bin numbers of 8 found through the iterations process.
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Fig. 9. Histograms of the images in Fig 3.3 (a) Histogram of the low-contrast original image. (b)
Result of HE. Nearly half of the grayscale is wasted. (c) Result of GLG. The grayscale has been uti-
lized fully and efficiently (the leftmost component in the histograms is the largest peak whose actual
amplitude is 5.98 * 104. It is truncated so that the rest of the histograms can be displayed on a proper

scale).

As shown that the values of PixDist and TEN are large increasing in
GLG result but not in HE result. The noisy background is excluded
when calculating the average distance (PixDist) for the HE result. The
net result is contrast enhancement. The values of the criteria PixDist and
TEN for all images in this paper generally agrees well with the visual
evaluation by the human eye.

Fig 10 Shows running time increase using HE and GLG contrast enhancement techniques with
the increase in the size of the original image. Running time increasing for GLG is greater than HE.
We mentioned Fast gray level grouping in this figure. FGLG in easy it based on GLG but its faster
than GLG.
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Fig. 10. Time processing increasing for HE, FGLG and GLG.

We can conclude that the histogram equalization and gray level
grouping are fully automatic and histogram equalization was often ca-
pable of finding image information hidden in darkness and its very easy
algorithm and very quickly, but its final appearance was often not very
good. It would often alter the background color and produce an image
that was washed out and not very clear. GLG on the other hand was just
as capable of finding information hidden in dark regions, also produced
a much higher quality image with minimal modification to the back-
ground and a much clearer and less washed out appearance.

But the basic GLG method still has limitations and cannot enhance
certain classes of low-contrast images well, e.g., images with a noisy
background. The basic GLG also cannot fulfill certain special applica-
tion purposes, e.g., enhancing only part of an image which corresponds
to a certain segment of the image histogram and it is contain computa-
tional complexity [11] and its less speed to produce the enhancement
images than HE specially if the images have large volume (i.e. total
number of pixels is very high). In general processing time contrast en-
hancement using HE is less than processing time contrast enhancement
using GLG technique at ratio 188:1 and processing time contrast en-
hancement using FGLG is less than processing time contrast enhance-
ment using GLG technique at ratio 7:1.
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3. BASIC CLASSIFIER

Some images are improved using HE and GLG techniques and per-
centage gain of average distance between pixels on the gray scale is
used to automatic classifier all images and selection of contrast enhance-
ment technique more suitable. Also another feature is used to enhance
the results as we see later.

3.1. Automatic selection of Contrast Enhancement Techniques using
average distance (D)

The average distance between pixels on the grayscale (D) is use as a
criterion to measure the quality of contrast enhancement and to auto-
matic selection of contrast enhancement technique. Fig .1. shows that
the percentage gain of PixDist are (43.01 — 6.59)*100/ 6.59 = 552.66 %
in HE and (46.68 — 6.59)*100/ 6.59 = 608.35 % in GLG then the imag-
es processed with the GLG technique not have significantly larger val-
ues for the PixDist compared with the PixDist for the images processed
with the HE technique, which indicate to that the GLG technique is
equivalent to the HE technique. Also the processed images by HE and
GLG is the same vision almost.

Then we can use HE rather than GLG for reasons mentioned last. In
the other hand Fig .3. shows that the percentage gain of PixDist are
(44.24 — 26.87)*100/ 26.87 = 64.64 % in GLG and not increasing in HE
technique then this image is enhanced by GLG, so that the image proc-
essed with the GLG technique have significantly larger values for the
PixDist compared with the PixDist for the image processed with the HE
technique, which indicate to that the GLG technique is superior to the
HE technique in this case.There many images are not enhancement by
any above technique such as Fig .11. shows X-ray image of circuit
board and shows values of PixDist for them. Fig. 12. shows the histo-
gram corresponding them. The values of percentage gain of PixDist for
output images are 2.61 in HE and 22.36 in GLG. so that the images
processed by the HE and GLG techniques not have any significantly
values for the PixDist, which indicate to that the HE and GLG tech-
niques are fail in producing satisfactory results in this case.

Therefore the conclude in the experiment that the picture has got to
significant improvement if there is an increase in the value of D by per-
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centage greater than or equal to 65 %. And also, if the picture has got to
significant improvement and the percentage gain of D using GLG great-
er than 60 % of the HE then we use GLG method to contrast enhance-
ment. And if the percentage gain of D using GLG less than or equal to
60 % of the HE then we use HE method to contrast enhancement. These
results agree with the visual evaluation by the human eye. These results
have been found to yield satisfactory results in a large number of exper-
iments and saves on iterations and computational expenses significantly.
Fig. 13 illustrates the flow chart of the assumptions. This supposition is
testing using other images and contains 10 % of error.

ha 2 B 2 e BT

(a) (PixDist=41.78)  (b) (PixDist =42.87)  (c) (PixDist = 51.12)

Fig. 11. Images chosen from the training images. (a) Original images. (b) HE results. (c) GLG
results, with the optimal bin numbers of 11, respectively from top to bottom, found through the it-
erations process.
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Fig. 12. Histograms of the images in Fig 4.7. (a) Histograms of the original images. (b) Histo-
grams of HE results. (c) Histograms of GLG results.
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HE | | GLG | | Not Enhancement

Fig.13. Flow chart of the results using average pixel distance.

3.2. Automatic selection of Contrast Enhancement Technique using
Two Dimension Fuzzy C-Means Algorithm (FCM)

Two features, average distance and the maximum component of prob-
ability intensity level MCP(r,) in the image, extracting from the original
images are used to automatic selection of contrast enhancement tech-
niques using fuzzy C-Mean (FCM) algorithm [12-16]. Fig 14 shows re-
sults applying Fuzzy c-Means Algorithm (FCM) using two features D
and Maximum Component of Probability intensity level for training im-
ages. The vertical axis corresponds to values of D and the horizontal
axis corresponds to values of MCP(r,) multiplied by 100, mark * de-
notes to two dimension vector (MCP(r,), D) and mark o denotes to cent-
ers for each group, C, = (47.56,20. 32) represent GLG center, C,
(11.16,11.13) represent HE center, C, = (7, 37.09) represent “not en—
hance” center. As shown in the figure we note that the images have high
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average pixel distance are not enhanced by these techniques. And the
images have one or more very high components, we usually use GLG
technique to contrast enhancement.
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Fig.14. Training results apply Fuzzy c-Means Algorithm (FCM) on two features D, MCP(rk) for

70 images.

Fig 15 shown membership function b, versus MCP(r,) and PixDist
(D), which indicates that the maximum value of the membership func-
tions p.. in the centers and decrease whenever moved far away from
them. This method is automatic selection of contrast enhancement tech-
nique using two features extracting from original images otherwise last
assume in the last section Which requires use all techniques to contrast
enhancement and compare among the results images and then select the
more suitable technique. Also this method contains 6% of error but this
error is less than the error in the results in the last section.

Membership Function p

Fig. 15. Membership function shape p versus MCP(rk) and PixDist (D).
4. conclusion



Adyaall gglell Aisgly

/igGagll Asglsll /lagll

(2) suatt ey aldlite Juelow! /938

An image contrast enhancement system was presented aiming at au-
tomatically selecting the best technique among multiple ones based on
each input image properties. We have analyzed two methods: histogram
equalization (HE) and gray level grouping (GLG). Additionally, I have
applied fuzzy c-mean algorithm to do the automatic selection. In con-
clusion, HE and GLG techniques are powerful techniques, which can be
applied conveniently to a broad variety of low-contrast images and gen-
erate satisfactory results.

The benchmark image quality measure, the average distance criteri-
on, indicates to that GLG technique is superior to HE when images con-
tain histogram components are very high at one or several locations on
the gray scale, while they are very small, but not zero, in the rest of the
gray scale. On the other hand, HE is faster than GLG. In general
processing time contrast enhancement using HE is less than processing
time contrast enhancement using GLG technique at ratio 188:1 and
processing time contrast enhancement using FGLG is less than process-
ing time contrast enhancement using GLG technique at ratio 7:1.



Adyaall gglell fisgly

AgSagll Ayglell Alagll

-L}»wu:-&i_uc Juelow! /998 (2) acatt

REFERENCES

1.  William K. Pratt, Digital Image Processing: PIKS Scientific In-
side, Wiley-Interscience, 2007.

2. Rafael C. Gonzalez and Richard E. Woods, Digital Image
Processing (3™ Edition), Prentice Hall, August 2008.

3. Ismail. A. Humied, “Automatic Contrast Enhancement Images
Acquired by Security, Surveillance, and Situational Awareness
Systems Using Two Recent Histogram Based Techniques” 1JC-
SNS International Journal of Computer Science and Network Se-
curity, vol.15, no.7, pp. 46 — 50, July 2015.

4.  ZhiYu Chen, Besma R. Abidi, David L. Page, and Mongi A. Abi-
di, “Gray-level grouping (GLG): an automatic method for opti-
mized image contrast enhancement-part I: the basic method,”
IEEE Transactions on Image Processing, vol. 15, no. 8, pp.
2290- 2302, August 2006.

5. Soong-Der Chen and A. R. Ramli, “Contrast enhancement using
recursive mean-separate histogram equalization for scalable
brightness preservation,” Consumer Electronics, IEEE Transac-
tions on, vol. 49, no. 4, pp. 1301-1309, 2003.

6. Y.-T. Kim, “Contrast enhancement using brightness preserving
bi-histogram equalization,” IEEE Trans, Consumer Electron, vol.
43, no. 1, pp. 1-8, Feb. 1997.

7. Stephen M. Pizer, E. Philip Amburn, John D. Austin, Robert Cro-
martie, Ari Geselowitz, Trey Greer, Bart Ter Haar Romeny, and
John B. Zimmerman, “Adaptive histogram equalization and its
variations,” Comput. vision graph. image process., vol. 39, no. 3,
pp- 355-368, 1987.

8. Joung-Youn Kim, Lee-Sup Kim, and Seung-Ho Hwang, “An ad-
vanced contrast enhancement using partially overlapped sub-
block histogram equalization,” Circuits and Systems for Video
Technology, IEEE Transactions on, vol. 11, no. 4, pp. 475484,
2001.

9. Fabrizio Lamberti, Bartolomeo Montrucchio, and Andrea Sanna,
“CMBFHE: a novel contrast enhancement technique based on
cascaded multistep binomial filtering histogram equalization,”
IEEE Transactions on Consumer Electronics, vol. 52, no. 3, pp.

70 e



Adyaall gglell Aisgly

/igGagll Asglsll /lagll

(2) suatt ey aldlite Juelow! /938

966— 974, 2006.

10. Z.Q. Wu, J.A. Ware, 1.LD. Wilson and J. Zhang, “Mechanism
analysis of highly overlapped interpolation contrast enhance-
ment,” IEE Proc.-Vis. Image Signal Process., Vol. 153, no. 4, pp.
512-520, 2006.

11.  ZhiYu Chen, Besma R. Abidi, David L. Page, and Mongi A. Abi-
di, “Gray-level grouping (GLG): an automatic method for opti-
mized image contrast enhancement-part II: The Variations,”
IEEE Transactions on Image Processing, vol. 15, no. 8, pp.
2303— 2314, August 2006.

12. Xizhao Wang, Yadong Wang, and Lijuan Wang, “Improving
fuzzy c-means clustering based on feature-weight learning,” Pat-
tern Recogn. Lett., vol. 25, no. 10, pp. 1123—-1132, 2004.

13.  Araki, S., Nomura, H. and Wakami, N. (1993). Segmentation of
thermal images using the fuzzy c-means algorithm, Proc. [IEEE
Int. Conf. on Fuzzy Syst, IEEE Press, Piscataway, NJ, 719-724.

14.  Huaguang Zhang and Derong Liu, Fuzzy Modeling and Fuzzy
Control, Birkhduser Boston, 2006.

15. Timothy J. Ross, Fuzzy Logic With Engineering APPLICA-
TIONS (2" Edition), John Wiley & Sons Ltd, 2004.

16. John Yen and Reza Langari, Fuzzy logic: intelligence, control,
and information, Prentice-Hall, Inc., Upper Saddle River, NJ,
USA, 1999.

N






Adyaall pglell Aisgly

/igGagll Asglell /lagll

il ,le pgill 43,04 il sLeagll Ll
uulpall ulni Allng

Gl obylide AL @ (]| Lo Al @

dr.gumaih@yah00.com: ;3,581 iy 5Lt p3ke i —pglalt AS —elaiio Daals —

I 73




Ag4angll Asplsell Alagll

(2) saatt

ZL:Z.-.' M' ? }w ' ZM L? = =

UNIVERSITY oOF MoODERN SCIENCES




Adyaall gglell Aisgly

/igGagll Asglsll /lagll

(2) adall

il (ol 09k B SHl alal |
ol gl | bt il b
(*)&m:’@ha[;g.up /3958
el ol glide o @ (]| dave Aial @

gaall]

M Alay pailiad 5@l Gle AURS) palge 1089 (9adl) 4@ Jaad (e (| sid! culiald
oAy joeld pe SIS 331,09 Aus ¥ UG IS Aglul) AAI) DS JES (1 (535 Las Ol oA
ol @l Jo A0I0E 3aLeS p o) pdiniu ¢y A b (pa. Lo gl A lgntt 2 cogualt
A Tt 0T ey OGN s ST ALIUAT) Ol alall LG8y ALLitI Cogadd! St agil) pluiuiul
- Ol ) el (e it (e (Jeal FbwS Y 3aliae 3aLeS p o) A lad dodad 2 Silala

SN (o (95T Ansarne JS guelane G I Crawd cilyi Anud Aulyl) o148 2 Cuokiniul
@it o % 7 A0l degent! SIS (a2 Anild degesmeS Codiwl I oW1 O g
AsLo) ae AOL Ac gat! AT 9LG Lo uad ALY A gaant) CIgLG B g Aliall o 1HAN (0 3 gn] !
NPy Vi Igv %5

AAN 2 G9aut (Soiue by adtt (pe Olice U3Y O gt 233 @ o bul Aagyl o LAGEH day
J el oI (Siue L Adilas| ANV 93 (oLaddl duwlydl) odd 2 das gt Clad! Jole dadsdg
das M5 @ Ladue p o) pldiniul die clall) Jolae 1S g ABUST) ddadinie (9t g A G9aATl
Ac gl popsilly Antlall Ao gasnt| Al ylhe Lic ABLSI Adle (9ol 2 i las| (39,8 g Ayl
Ol i) el 3aliae 5aLeS Jlad yga AF p st O At lopd ) Ayl | Ceamiician! il by ALl

Oyl S 3Lae (ot ot ol gt Chuie o) i bl

dr.gumaih@yah00.com: ;35,5501 . 5Lt psle @ —pslatt 2S —elaiio daals

75



Adyaall gglell fisgly

7igGagll Agglsll /ilagll

(2) acatt

o> o (e /54380

ANTIOXIDANT EFFECTS OF GARLIC
ONATHEROGENIC RABBITS

Dr. Hussein S. Gumaih (*

ABSTRACT

Atherosclerosis is an arterial disease, in which fatty substances and
cellular wastes built up in the inner lining of the arterial wall, leading
toreduced blood flow in the vessel with subsequent development of car-
diovascular disorders.On the other hand, garlic has been used as a die-
tary agent through-out the world. The method of the present study used
nine rabbits were divided in to three groups. Group-I (n=3) was fed
stock diet while group-II (n=3) was given 7% grease in addition to their
diet, whereas group-IIl was fed on the same diet in group II and 5%
Chinese garlic.After four weeks, all animals were sacrificed for grading
of atherosclerotic lesions. Fasting blood samples were collected at onset
of study for estimation of serum total cholesterol, serum triglycerides
(TG), low density lipoprotein (LDL-C). and high density lipoprotein
(HDL-C), .

The results of our study showed significant hypolipidemic activity of
garlic as they reduced serum cholesterol, triglyceride, LDL-C of hyper-
lipidemic rabbits (p<0.05). The significant rise in HDL-C level was ob-
served. In this study it can be concluded that garlic is a more potent hy-
polipidemic and antiatherosclerotic agent.

KEYWORDS: Garlic, Atherosclerosis, Rabbits.

*_Biology department Faculty of Science. Sana>a University. Sana>a. Yemen.
dr gumaih@yahoo.com
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INTRODUCTION

Atherosclerosis is a disease of arteries that causes more death than
any other disease in world. Atherosclerosis i1s known by several other
names — arteriosclerosis (though technically arteriosclerosis also in-
cludes some other rare and minor arterial conditions), hardening of the
arteries, cholesterol deposits in the arteries, and arterial blockages. Cor-
onary heart disease (CHD) is the result of atherosclerosis in the coro-
nary arteries, which supply the heart muscle (Ogbamgb and George,
2012). On the other hand, atherosclerosis represents a disease of the
large and medium-sized arteries i.e. coronary artery, carotid artery, ar-
teries of the lower extremities, and large elastic arteries including tho-
racic and abdominal aortae (Abdelhalim ef al., 1994).

Recently, atherosclerosis can be considered to be a form of chronic
inflammation resulting from interaction between modified lipoproteins,
monocyte-derived macrophages, T cells, inflammatory cytokines and
the normal cellular elements of the arterial wall. This inflammatory
process can ultimately lead to the development of complex lesions or
plaques, that protrude into the arterial lumen (Gao et al., 2008).

The principal cause of death in the World and the most dangerous
diseases in industrial countries is atherosclerosis (Henneken and
Gaziano, 1993). Moreover, It is now generally accepted that atheroscle-
rosis is an inflammatory disease of the arterial wall that underlies many
of the common causes of cardiovascular diseases (CVD) (Das, 2007;
Zhang and Zhang, 2009).Atherosclerosisis associated with hypercholes-
terolaemia, oxidative modification of LDL-C endothelial dysfunction
and platelet hyperactivity in developed form (Woodward et al., 2004).
Hypercholesterolemia is considered a major risk factor in the develop-
ment of atherosclerotic disease (Fidan et al., 2007 and Sandra, 2006).

Garlic (Allium sativum) belongs to the plant family Liliaceae, which
is a genus of 500 species. It has been in use for many centuries, and was
recognized for its therapeutic and medicinal value as far back as the era
of ancient Egypt (Rivlin, 2001). It is one of the most well-known herbal
medicines worldwide and there has been increasing interest in using
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garlic as a cholesterol-lowering agent. However, the effect of garlic con-
sumption on HDL-C level remains controversial and many studies had
reported conflicting results (Yeh and Yeh,1989 and Mahmoodi et al.,
2006). The beneficial potential of garlic in regard to increase cholesterol
and blood lipid levels, or possible effects on blood pressure, vascular
resistance and heart function were investigated and supplied encourag-
ing results (Reuter, 1995).

Aim of study: our study investigated the effect of garlic on atherogenic
rabbits to determine the potency of this garlic as antiatherogenic agent.

MATERIALS & METHODS

This study was performed on nine male rabbits, initially weighing
400-600 gm. They were purchased from local market. They were housed
in stainless steelcages at well ventilated animal house. Rabbits were
permitted adequate standard diet and given water ad libitum for one
week of adaptation period prior to the experimental work.

EXPERIMENTAL GROUPS:

All experimental protocols were conducted in The Faculty of Sci-
ence, Sana'a University. After the adaptation period, rabbits were ran-
domly divided into three groups of 3 animals each.

The first group was considered as control group and received normal
diet without any supplementation. The second group were fed normal
diet supplemented with 5% garlic plus 7% grease w/w from certain lo-
cal market. The third group received normal diet supplemented with 7%
grease w/w and serve as atherogenic diet. All animal groups were main-
tained on their respective diets for duration of one month.

Blood sampling: At the end of the study period, all rabbits were fast-
ed overnight and sacrificed. From each rabbits, blood samples were col-
lected with no additives to obtain serum by centrifugation at 3000 r.p.m
for 10 minutes for biochemical analysis. Fasting blood samples were
collected for estimation of serum glucose, total cholesterol, serum trig-
lycerides, LDL-C . and HDL-C.
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All results were subjected to statistical analysis using Computer Soft-
ware Statistical Package of Social Sciences (SPSS).The values were ex-
pressed as mean T SE. One way ANOVA was used to assess the differ-
ences between control and treated groups and these were regarded as
significant at p<0.05.

RESULTS AND DECOCTION

The present changes and the statistical evaluation of obtained data
were calculated for the atherogenic group according to the control group
and for garlic treated group according to both the atherogenic and the
control groups.

As shown in table 1 the significant increase in cholesterol, TG,
LDL-C and glucose and statistic decrease in HDL-C levels in the hyper-
cholesterolemic rabbits represents the effect of hypercholesterolemia on
the oxidative modification of these parameters, probably via increased
susceptibility to oxidation.

Table (1): Effect of garlic on some biochemical parameters in male rabbits

Parameter
Cholesterol Triglycerides LDL-C HDL-C Glucose
Groups
Control 54.33+2.33 92.67+3.67 6.5+0.29 44.33+4.33 123.67+6.57
Atherogenic 81.33+4.33 106.67+1.67 18.93+0.64 47.00+5.00 125.33+1.67
Garlic 59.33+7.33 91.00+8.89 0.32+0.19 51.67+4.33 123.67+6.57

In contrast the mean serum of cholesterol, TG, LDL-C and glucose
were statistically decreased whereas, HDL-C was increased in garlic
groups when compared with control and atherogenic groups. These results
revealed the benefit effect of garlic on hypercholesterolemic groups.

Our results agreed with the results obtained by Lau, (2006) and Rein-
hart et al. (2009), who reported that garlic supplementations hold re-
markable effect on cholesterol level, LDL-C and HDL-C and Rahman
and Lowe, (2006) who demonstrated the role of garlic toward the pre-
vention of the atherosclerosis by modification of lipid profiles.
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As evident from this study, garlic also, decreases TG level in the rab-
bits fed on garlic containing diets, most likely through the stimulation
of lipase. Available reports from a similar study indicated that garlic is a
potential stimulant of lipase (Russel et al.,, 1993 and Watkins, 2002).
The results of this study suggested that garlic had hypolipidemic effect.
Available report showed that garlic consumption is beneficial in the pre-
vention of cardiovascular disease, (Watkins, 2002).

Our data also, agreed with results found by Mikail (2009), who re-
ported that serum glucose level decreased by providing garlic extract
compared to non treated ones. Moreover, Metwally (2009) also reported
that feeding of garlic to the fish tilapia nilotica significant reduced glu-
cose level.

Protective effect of garlic on atherosclerosis has been attributed to its
capacity to reduce lipid content in arterial wall. Garlic caused direct an-
tiatherogenic (preventive) and antiatherosclerotic (causing regression)
effects at the level of artery wall (Orekhov and Grunwald, 1997). More-
over, garlic depressed the hepatic activities of lipogenic and cholestero-
genic enzymes such as malic enzyme, fatty acid synthase, glucose-6
phosphate dehydrogenase and 3-hydroxy-3-methyl-glutaryl-CoA (HMG
CoA) reductase (Yu and Yeh, 2001). Furthermore, garlic also increased
the excretion of cholesterol, as manifested by enhanced excretion of
acidic and neutral steroids after garlic feeding (Chi et al.,1982). The re-
duction role of garlic a may be one of the powerful mechanisms ac-
counted for the benefits of garlic in atherosclerosis (Lau, 2001).

Most of the metabolic studies should be performed in future to inves-
tigate the action of garlic as potential role in cardiovascular disease.
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SOLVING N-QUEENS PROBLEM USING
SUBPROBLEMS BASED ON GENETIC
ALGORITHM

Dr. Ismail. A. Humied™

ABSTRACT

Nowadays, permutation problems with large state spaces and the path
to solution is irrelevant such as N-Queens problem has the same general
property for many important applications such as integrated-circuit de-
sign, factory-floor layout, job-shop scheduling, automatic programming,
telecommunications network optimization, vehicle routing, and portfo-
lio management. Therefore, methods which are able to find a solution
are very important. Genetic algorithm (GA) is one the most well-known
methods for solving N-Queens problem and applicable to a wide range
of permutation problems. In the absence of specialized solution for a
particular problem, genetic algorithm would be efficient.

But holism and random choices cause problem for genetic algorithm
in searching large state spaces. So, the efficiency of this algorithm
would be demoted when the size of state space of the problem grows
exponentially.In this paper, the subproblems used based on genetic al-
gorithm to cover this weakness. This proposed method is trying to pro-
vide partial view for genetic algorithm by locally searching the state
space. This method works to take shorter steps toward the solution. To
find the first solution and other solutions in N-Queens problem using
proposed method: dividing N-Queens problem into subproblems, which
configuring initial population of genetic algorithm. The proposed meth-
od is evaluated and compares it with two similar methods that indicate
the amount of performance improvement.

KEYWORDS: genetic algorithm; N-Queens problem;population;
crossover; mutation.

* _ Assistant Professor of Computer Science. Faculty of Police. Policy Academic. Ministry of
interior. Sana’a. Yemen dr.ismail _humied@yahoo.com
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1. INTRODUCTION

The permutation problem is a constraint satisfaction problem with a
specified numbers of variables. Each variable is assigned a specific val-
ue. Every solution can be presented as a permutation of numbers, in
which all conflicts are eliminated. For each permutation problem, one
or more reasonable solutions are possible [1].

N-Queens problem is one of the best examples of permutation prob-
lems. N-Queens problem involves locating n queens on an n X n chess-
board such that no queen attacks any other [2]. This problem is one of
AT’s complex and classic problems which classified in zNP Eroblems
class [3]. On the chessboard, queens can be located in \m /\» ./ differ-
ent permutation [4]. Only some of these permutations can be the solu-
tions. For instance, with 8 queens it has 4426165368 different permuta-
tions, but only 92 of them are the solutions of the problem [5].

One of the first attempts to use genetic algorithm for solving n-
queens problem has been made by Turner and his colleagues in [6],
which solving limitation of memory for tackling large number of n, >
200. In [7], Boiikovic and his colleagues applied genetic algorithm to
N-Queens in parallel form to increase GA speed. Also in [8], Turky and
his colleague used genetic algorithm with the repair function. In [9],
Amooshahi and his colleagues presented a new cooperative Particle
swarm optimization (PSO) method to solve permutation problems such
as N-Queens problem. Also in [10], Sharma and his colleague formulat-
ed a new meta-heuristic Cuckoo search in combination with L'evy
flights, based on the breeding strategy of some cuckoo species to search
on N-Queens problem. In [11], heris and his colleague with the idea of
hybridizing genetic algorithm and local search algorithms, try to in-
crease the efficiency of genetic algorithm.

For purposes of finding the solutions, N-Queens problem is classified
in 3 classes: 1) finding the first solution, 2) finding some solutions and
3) finding all solutions [9]. This paper aim to present a new method to
finding the first solution and finding some solutions for N-Queens prob-
lem based on genetic algorithm. Due to primary studies on N-Queens
problem, the proposed method has exceeded standard genetic algorithm.
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The proposed method begins with pair of individuals as initial popula-
tion obtained from two subproplems, which includes potential solutions
for that problem. Every individual of population is called a chromo-
some, each chromosome mating to other to obtain first solution, applied
several operators for genetic algorithm on this first solution to obtain
more solutions.After introduction, in second part of this paper, the
standard genetic algorithm was introduced and in the third part, the
modified genetic algorithm was described. In the fourth part, the pro-
posed method was presented and in the next part, the proposed method
was evaluate and compare it with standard genetic algorithm and modi-
fied genetic algorithm. Finally, part 6, contains concluding remark.

2. STANDARD GENETIC ALGORITHM

It is known that the maximum number of queens that can be placed
on an n X n chessboard, so that no two attack one another, is n. This
problem contains three constraints: 1st, no two queens can share a same
column. 2nd, no two queens can share a same row. 3rd, no two queens
can share a same diagonal.

Decision variable of this problem is a one-dimensional array of length
n. Every permutation of possible values of the decision variables,
presents a state of search-space of the problem. Definition of decision
variable satisfies the first constraint:

A={(Q,,Q,, ....Q)|Q.e(1,2,...,n)) (1)

Where A is decision variable and Qi is the ith cell of decision varia-
ble, corresponding ith column of chessboard, containing the row of
queen’s location, the complexity of this problem becomes O(n!). Sec-
ond constraint is expressed as follows:

Vije{l, ...n}, Qi=Qj (2)
Third constraint is also expressed as follows:
Vi,jE{l, ---;n}, |Ql - Qi”Qi_ Qilili_ ] ”1 - ] | (3)

A fitness function should return higher values for better states, so, for
the N-Queens problem we use the number of nonattacking pairs of
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queens [((n-1) x n)/2], which has a value of 45 for a solution10-queens
problem. This approach leads to O(n) complexity of the fitness function.
Genetic algorithm is member of computational method’s family which
is inspired by evolution. Performance of genetic algorithm is flexible
enough to make it applicable to a wide range of problems, such as the
problem of placing n queens on n by n chessboard in order that no two
queens can attack each other.

The space solution is represented as the population, which consists
of individuals that are evaluated using the fitness function representing
the problem being optimized. The basic structure of a genetic algorithm
is shown in Figurel.In each iteration (generation) of algorithm, a certain
number of best-ranking individuals (chromosomes) is selected in the
manner to create new better individuals (children). Among the algo-
rithms that are used for selection operation, ‘roulette wheel” and ‘re-
minder stochasticsampling’ are more significant [12]. In this paper ‘rou-
lette wheel’ technique is used for selection operation, where each indi-
vidual is represented by a space that proportionally corresponds to its
fitness.

The children are created by some type of recombination (crossover)
and they replace the worst-ranked part of the population. After the chil-
dren are obtained, a mutation operator is allowed to occur and the next
generation of the population is created. The process is iterated until the
evolution condition terminates.Genetic algorithm like many of heuristic
algorithms, does not guarantee of finding solution because choosing
starting point of search and taking steps toward solution have been car-
ried out randomly. In problems like N-Queens that its state space grows
exponentially, starting point of search is directly related to the probabil-
ity of finding solution[3][10] [13].
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GENETIC ALGORITHM

generate random initial population

evaluate the fitness of each individual in the population

repeat
select best-ranking individuals to reproduce

create new generation through crossover and mutation
evaluate the individual fitnesses

until (terminating condition)

return best chromosome

Fig. 1: Structure of genetic algorithm[3].

3. MODIFIED GENETIC ALGORITHM

Modified genetic algorithm [11], is the result of collaboration be-
tween genetic algorithm and minimal conflicts algorithm.Minimal con-
flicts algorithm is looking at adjacent space of each candidate to prob-
lem’s solution and trying to replace current candidate by one of its
neighbors which has a better fitness-value.In figure 2, gray areas repre-
sent modified sections of standard genetic algorithm. Minimal conflicts
operator applied to each candidates after crossover and mutation.

| Greedy initializing population |
L i

13
Assigning current-population
alculate fitness-value
Is solution~\_"®*
found?

lNo

Creating intermediate-population

(through selection process)
Applying Crossover Operator

Applying Mutation Operator

Applying

min-Conflicte
le— min-Conflicte

Operator
—| Creating Next-population |

Fig.2: Flowchart of modified genetic algorithm.
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4. THE PROPOSED ALGORITHM

As it 1s mentioned before, in N-Queens problem each permutation of
possible values of the decision variable can be a candidate to problem’s
solution. These candidates are also called “chromosomes”. A collection

of candidates are called “population”. Genetic algorithm is consisted
of several operators to modify population in several iterations and dur-
ing these iterations new chromosomes maybe solutions are created. In
this part, the proposed method based on genetic algorithm is introduced
to trying increase algorithm’s speed of reaching to first solution with
simplest single iteration; also it can obtain more solutions applying sev-
eral operators for genetic algorithm on the first solution as shown in the
following states:

4.1. First solution of N-Queens problem

The proposed method obtains the first solution of N-Queens problem
using the following steps:

4.1.1 . Generating subproblems of N-Queens

The subproblems in N-Queens obtain by choices two subsets of deci-
sion variable “A” in equation (1). First subset start from Q1 to QCbest,
where Cbest = floor (n/2) called “local best crossover” which has been
found to yield satisfactory results in a number of experiments and com-
putational expenses significantly, the other subset start from [QCbest+1]
to Qn, as shown in figure 3(a).

Figure 3(b) shows two subproblems of the 10-queens. The Cbest = 5
so the first subproblem involves getting position of five queens Q1, Q2,
Q3, Q4 and QS5 into their correct positions. The other subproblem in-
volves getting position of five queens Q6, Q7, Q8, Q9 and Q10 into
their correct positions. (Notice that the locations of the other queens in
two subpropblems which symbolic * are irrelevant for the purposes of
solving problem and moves of those queens don’t count towards the
cost.). Clearly, the cost of the solution of each subproblem is a lower
bound on the cost of the complete problem.

The solution can find for every possible subproblem instance—in the
example, every possible configuration of the five queens, as describe in
the following step.
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* * * * *
QCbest+1 QCbest+Z chest+3 o Qn

(2)

el f*lalalala]a,

(b)
Figure 3:The two subsets of decision variable of the (a) n-queens and (b) 10-queens.

4.1.2 . Configuration n queens ontosubproblems

After generated two subproblems of N-Queens, the solution can find
for every possible subproblem instance. The configuration n queens on-
totwo subproblems can createa pair of chromosomes that can mate to
obtain the first solution as describe in the following two cases:

Casel: The pair of the chromosomes that configured in the manner as
figure 4 where number of queens(n) =k x 6 + L; fork=10,1, 2, 3, ...
;Figure 4(a) shows the two chromosomes where L = 8, in the first
chromosome:Q, = Cbest, Q, = Cbest+2, Q, = Cbest+4, Q, = Cbest+6,
...; andin the other chromosome:Q = Cbest+1, Q = Cbest-1, Q , =
Cbest-3, Q_, = Cbest-5, ...;figure 4(b) shows the two chromosomes
where L =9, in the first chromosome:Q, = Cbest+1, Q, = Cbest+3, Q, =
Cbest+5, Q, = Cbestt7, ...; and in the other chromosome Q =1,Q_ =
Cbestt2, Q , = Cbest, Q_, = Cbest-2, Q_, = Cbest-4, ... .
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\Y4
| | * | * | * | * | | Cbest-5 | Cbest-3 | Cbest-1 | Cbest+1 |
(@) A

\Y
[Coestr1] Coest+3 [ Cbestts [Coest+7[ .. [ * [ * [ * [ * [+ [ .. ]
| * | * | * | * | |Cbest—4 | Cbest-2 | Cbest | Cbest+2| 1 |

(b) A

Fig. 4: 1-point crossover (Cbest) cuts pair of the chromosomes from ‘break point’, whenn =k x 6
+L;fork=0,1,2,3,...;a)L=8.b)L=09.

Case 2:The pair of the chromosomes that configured in the manner
as figure 5 where number of queens (n) #kx 6 +L; fork=0,1,2, 3, ...
. Figure 5 shows the two chromosomes,in the first chromosome: Q, =
n-1, Q, = n-3, Q, = n-5, Q, = n-7, ...; and in the other chromosome
QCbest+1 =, QCbest+2 - n-2’ QCbest+3 - n-4’ QCbest+4 - n-6’ et

\Y4
|| * | * | * | * | n |n—2|n—4|n—6|...|
A

Fig. 5: 1-point crossover (Cbest) cuts pair of the chromosomes from ‘break point’, whenn #k x 6
+L;fork=0,1,2,3,....

In thismethod crossover operator has 1-point crossover(Cbest) in the
pair of the chromosomes that obtained it in casel or case 2.Then it re-
combines them to formfirst solution. Figure6(a) shows the two chromo-
somes in the 10-Queensobtained using case 2 and configuration at fig-
ure5 becausethe number of queens n # k x 6 + L. Crossover operator in
two chromosomes Cbest = 5. Then it recombines them to form the first
solution, as shown in Fig. 6(b).
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Loz s *]*]=]~*]¢*=]

|*|*|*|*|*|10|8|6|4|2|:|

(a) A
Lol 7 ls sl w|s[e6f[4]2]

Fig. 6: a) 1-point crossover (Cbest=5) cuts pair of the chromosomes from ‘break point’.b) Re-
places primary pieces.

4.2. The other solutions of N-Queens problem

To find other solutions of N-Queens problem, the mutation operation
can apply repeatedly onto the first solution that obtained in previous
subsection. The mutation operation use swapping between two column
values (that is queen positions) to create a certain number [n x (n-1)] of
individuals (children) which contain other solutions, Figure7 shows
twoother solutions using mutation on Fig.6(b).

[+ ST 0 | 8 | 6 [TOR 2 |

o > PSS 0 | s | 6 | 4 [T

Fig. 7:Two other solutions using mutation operation on Fig.6(b).

4.3. More solutions of N-Queens problem

Additional the previous solutions the proposed method can obtain
more solutions using [n x (n-1)] individuals(children) that created by
mutation operation inprevious subsection as initial population instead of
random initialization in standard genetic algorithm. Figure8 shows four-
teen different solutions using ninety individuals that created by muta-
tion operation on figure 6(b) (Notice the number of solutions based on
number of runs, iterations, probability of crossover (PC) and probability
of mutation (Pm) as will mention in the next section).

To remember, initializing population is especially important in genet-
ic algorithm and has a significant impact on its efficiency.The initial
population can be generating from the subproblems of N-Queens. Every
permutation of possible values of the subproblems, presents chromo-
somes in initial population of the subproblem. Before the first iteration
begins, the initial population is assigning so that it is investigating equa-
tions 1, 2 and 3.
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2 4 6 8 10 1 3 5 7 9
0 5 7 2 4 8 1 9 6 3

|4 7 10 3 9 2 5 8 6 1|
6 4 2 7 9 3 1 8 10 5
l6 8 2 4 9 7 10 1 3 5|
6 10 2 5 8 4 1 3 9 7
|8 5 3 1 7 10 6 9 2 4]
4 2 9 6 10 7 1 3 5 8
|7 2 10 6 1 9 5 3 8 4]
8 4 9 3 5 10 1 6 2 7
|7 3 6 9 1 10 4 2 8 5|
1 8 2 7 10 3 5 9 4 6
l6 4 9 1 3 10 7 2 8 5|
6 8 3 5 9 2 10 7 4 1

Fig. 8: The fourteen different solutions using the individuals that created by ninety mutation op-
eration on figure 6 (b).

S. EXPERIMENTAL RESULTS

The “proposed method” tested to ensure that performance of it is ef-
ficient as expected. The amount of improvedefficiency can assess by
comparing the results of “proposed method” with the results of “stand-
ard genetic algorithm” and “modified genetic algorithm”. According to
[11], the upper-bound for iterations in “proposed method” (4.3) and oth-
er methods is considered equal to 50 x n,if the number of iterations in a
run of algorithm is exceeded the limit, then the result is a failure and its
number of iteration is considered equal to the upper-bound, alsopopula-
tion size for “standard genetic algorithm” is equal to 25 x n and for
“proposed method” in 4.3 is equal to n x (n-1).The probability of cross-
over is equal to 0.7 (PC = 0.7) and the probability of mutation(Pm =
0.01).Table 1 shows in variant number of queens first solutionsfor “pro-
posed method” according to 4.1.Table 2 according to 4.1.2 case 1 and
table 3 according to 4.1.2case 2 showthe variant number of queens and
the “average number of solutions” in “standard genetic algorithm™ at
first column,in “proposed method” 4.3 at second column and “number
of solutions™ in “proposed method” 4.2 at third column, in 20 runs.

All these tables show that the “proposed method” successfully com-
pleted of result in all runs and various numbers of queens. In the other-
wise when number of queens is large the results of “standard genetic
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algorithm”atfirstcolumn in tables 2 and 3 are not successfully complet-
ed so the efficiency of this method would be demoted when the size of
state space of the problem grows exponentially and contains failure.
Also regardless of size of problem, the “proposed method” in 4.1 reach-
es to first solution using once mating two chromosomes without any it-
eration and the “proposed method” in 4.2 reaches to solutions using
simple iterations (mutation operation), finally in 4.3 reaches to solutions
using “average number of iterations” the same as “the genetic algo-
rithm” because it used the same operator but the “proposed method” in
4.3 use state space less than genetic algorithm, so the “proposed meth-
od” in 4.3 has less space complexity.

In [11],heris and his colleagueresults with comparison between “mod-
ified genetic algorithm” and “‘standard genetic algorithm™ based on their
“average number of iterations”, shows that the “modified genetic algo-
rithm” is successfully completed. Also shows that the “modified genetic
algorithm” reaches to solution in approximately 3 iterations. But aver-
age number of iterations for “standard genetic algorithm” increases non-
linearly according to size of the problem so these methods aremore
computational complexity compared with the “proposed method”.

Table 1:First solution according to 4.1 in the “proposed method”.

n first solution of N-Queens problem
n=4 3142
n=>5 42531
n==6 531642
n="7 6427531
n=_§ 46827135
n=9 579382461
n=10 97531108642
n=11 1086421197531
n=12 119753112108642
n=13 12108642131197531
n=14 7911 1313510121424638
n=15 810121424611 131535791
n=16 | 1513 1197531161412 108 642
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Beside “average number of iterations” which can assess computa-
tional complexity of algorithms, the “average number of solutions” can
be used another criterion which can assess superiorities of algorithms.
First column in tables 2 and 3show that the “standard genetic algorithm”
is efficient when uses small size of state space and in the second and
third columnsshow that the efficient of “proposed method” in 4.3 better
than efficient of “proposed method” in 4.2.

On the other hand when size of state space is large then the “standard
genetic algorithm™ is failure and a good efficient of “proposed method”
in both of 4.2 and 4.3.From another side the “modified genetic algo-
rithm” generate only one solution based on it algorithmat figure 2 and
has additional computational complexity due to minimal conflicts oper-
ator.

Table 2: Comparing the “average number of solutions” in 20 runsaccording to 4.1.2(case 1)of the
“standard genetic algorithm” and “proposed method”4.2, 4.3.

Average No. of Solutions in| Average No. of Solutions in No. of Solutions in
! (GA) Proposed method (4.3) Proposed method (4.2)
n=238 57.7 13.1 1
n=9 67.3 13.6 1
n=14 0.5 3.7 2
=15 0.3 5 3
n=20 - 6 5
n=21 - 6 4
n=26 - 6 4
=27 - 4 3
=32 - 11 11
=33 - 8 10
n=38 - 12 12
n=39 - 10 12
n=44 - 10 11
n=45 - 13 13

9]
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Table 3: Comparing the “average number of solutions” in 20 runs according to 4.1.2(case 2) of
the “standard genetic algorithm” and “proposed method” 4.2, 4.3.

n Average No. of Solu- | Average No. of Solutions in Pro- | No. of Solutions in Pro-
tions in(GA) posed method (4.3) posed method (4.2)
n=4 2 2 1
n=>5 9.4 2.9 1
n==6 4 2.1 1
n=7 38 5.3 1
n=10 20.1 11.3 3
n=11 6.5 8.8 3
n=12 1.3 6.5 3
n=13 1.5 7 4
n=16 - 4.8 3
n=17 - 5.6 4
n=18 - 6 4
n=34 - 17 16
n =36 - 19.3 16
n =40 - 21 17
n=42 - 24 21
n =46 - 31 23
n =48 - 32 29
n =150 - 13 13

6. CONCLUSION

Considering that standard genetic algorithm and modified genetic al-
gorithm are not efficient enough in solving large state spaces of N-
Queens problem as the proposed method. This paper, presented a pro-
posedmethod to attempt resolve weakness of these algorithms using
subproblems of N-Queens, which obtain the initial population of genetic
algorithm. This can accelerate genetic algorithm in order to find the
problem’s solution, quicker. Also the proposed method can help genetic
algorithm to avoid complexity of iterations and reducing it. According
to the results which are declared in section 5, the proposed method for
all statesimproved efficiency of standard genetic algorithm and modi-
fied genetic algorithm in solving N-Queens problem.
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EFFECT OF KHAT &SMOKING CIGARETTE
ON SEMEN AND SPERMS CHARACTERISTICS
AMONG SOME KHAT CHEWERS IN SANA'A
CITY-YEMEN

Dr.Hussein S. Gumaih®
&Muna A. AL-kabzari

ABSTRACT

This study was tested on 105 fertile volunteers Yemeni Khat chewers
aged 20-50 years. They were categorized into three groups, non chew-
ing, chewing and chewing with smoking cigarettes respectively to com-
pare semen and sperm characters in control and treated groups.No sta-
tistically significant difference was observed in viscosity, while a sig-
nificant decrease were detected in the semen volume, sperm count and
sperm percentage among treated groups when compared with the con-
trol as well as increased the percentage of abnormal sperm morphology,
especially when volunteers who chewing Khat smoke cigarettes more
than Khat chewers without smoking cigarette.

Keywords: Khat Chewers, Smoking cigarettes, Semen, Sperms

*_Assistant Professor of Biology Department' Faculty of Science . Sana'a University. Sana‘a.
Yemen
dr_gumaih@yahoo.com
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INTRODUCTION

Khat, Catha edulis, is an evergreen tree which grows at high altitudes
extending from East to Southern Africa, as well as Afghanistan, Yemen
and Madagascar (Kennedy, 1987). The earliest scientific report concern-
ing Khat was in the eighteenth century by the botanist Peter Forsskal
(Baasher, 1980). Chewing sessions may last from 4-6 hours, although
shorter periods are most common (Kennedy et al., 1980). This is popu-
larly known as “takhzeen” (storing). Moreover, several million people
are estimated to be frequent users of Khat (Kalix and Braenden, 1985).
Furthermore, chewing of Khat leaves was found to be more common
among adult men than women (Ali et al., 2004).This habit is prevalent
in geographic areas close to where Khat grows particularly Yemen, So-
malia, Ethiopia, Djibouti and Kenya (Al-Hebshi and Skaug, 2005).

Khat is a high cash income crop and is profitable to the huge number
of people involved in its production and marketing including farmers,
distributors and merchants (Al- Ghamdi, 2012).Khat leaves containing
cathinone, a psycho stimulant that is similar in structure and pharmaco-
logical activity to amphetamine. Due to these similarities, cathinone has
been called a ‘natural amphetamine. Cathinone has been characterized
as an amphetamine-like sympathomimetic amine with a half-life of ap-
proximately 3 hours in humans. Cathinone reaches a maximum plasma
level 1-2 hours after oral administration; the effect of cathinone on the
user occurs more rapidly than the effect of amphetamine, roughly 15
min as compared to 30 min. In addition to cathinone, cathine or d-norp-
seudoephedrine has been identified as an additional psychoactive ingre-
dient in Khat, and cathine has also been noted to have psycho stimulant
properties (Hoffman and Al Absi, 2010).

Cathinone and amphetamine effect on central and peripheral nervous
system like euphoria, hyperactivity, restlessness, mouth dryness, ano-
rexia, hyperthermia, hypertension and tachycardia (Thabet, 2002).Cathi-
none and amphetamine cause release neurotransmitters (noradrenaline,
dopamine and serotonin from presynaptic neuronal terminals and inhibit
their reuptake from the synaptic gap (Cleary and Docherty, 2003).
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According to several early studies, an average around 100-300g of
Khat can be chewed in a 3-4 hours Khat session. The mucosa of the
mouth is thought to be the first absorption segment. The second absorp-
tive segment of the mouth is the stomach and small intestine (Fitzger-
ald, 2009).Blood pressures are elevated for about 3 hours after 1 hour of
chewing of 0.6 g/kg, about one quarter of the amount consumed in a tra-
ditional Khat session (Toennes et al., 2003). Cathamines are excreted in
breast milk and detected in the urine of milk-fed babies 2-4 hours after
ingestion (Fitzgerald, 2009). When cathinone is broken down in the
body, it produces chemicals including cathine and norephedrine, which
have a similar structure to amphetamines and adrenaline (Balint ez al.,
2009).

Histopathological examination of the testes revealed degeneration of
interstitial tissue, cellular infiltration and atrophy of Sertoli and Leydig
cells in cathinone-treated animals. Cathinone also produced a signifi-
cant decrease in plasma testosterone levels of the rats (Islam et al,
1990a). In contrast, other study on rabbits fed with Khat for three
months reported that a significant increase rate of spermatogenesis and
the Leydig cells were in good condition (Al-Mamary et al., 2002).

Mwenda et al. (2006) reported that Khat administration caused a sig-
nificant increase in the mean levels of testosterone while prolactin and
cortisol levels were reduced. These effects were also evident one month
post treatment and indicated Khat may exert a transient effect on male
fertility by interfering with the hormonal profiles.

In contrast Mekasha et al. (2007) found that the supplementation with
Khat leftovers induced the highest improvement in testicular size, se-
men production and sperm motility and can possibly be considered as a
feed supplement to enhance goat production under smallholder livestock
farming system in Ethiopia. Moreover, Nyongesa et al. (2008) found
that plasma cortisol levels were significantly elevated in Khat-treated
rabbits in a dose-dependent manner. This study demonstrated that Khat
may impair reproductive function in male rabbits by interfering with sex
hormone profiles.

Chewing Khat is often accompanied by smoking tobacco (El-Waje-
hand Tornhill, 2009). Tobacco and Khat are two of the many drugs to
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which people can become addicted (Kebede, 2002). Zhang et al. (2000),
demonstrated that the significant decrease in the semen volume of chew-
ing Khat with smoking cigarette. Moreover, Chen et al. (2004) and
Ramlau-Hansen et al. (2007) observed that sperm count in Khat chew-
ers with cigarette smokers group were the lowest compared to Khat
chewers alone or control groups.

This study was designed and conducted to investigate:
1. The effect of Khat alone on semen and sperm characters among
some Khat chewers.
2. The effect of Khat with smoking cigarette on semen and sperm
characters among some Khat chewers.

MATERIALS AND METHODS

This study was conducted on one hundred and five volunteers fertile
Yemeni males in Sana'a city. All participants were volunteers male aged
20-50 years. Those men were randomly selected with purposive sample
and they were chewing Khat for (4 - 6) hours daily for (5 - 15) years. The
period of sample collection about 12 months in Sana'a city, Yemen.

THE STUDY GROUPS

This study was divided into three groups of volunteers:-

First group consisted of thirty three volunteers who were non Khat
chewers and serve as control, second group contained forty two volun-
teers who Khat chewers alone whereas, the third group consisted of
thirty volunteers who Khat chewers with cigarette smokers.The Khat
chewers with smoking cigarette group were heavy smokers (20 - 30 per
day) with period of smoking were 10 years.
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SEMEN SAMPLES COLLECTION AND ANALYSIS

According to World Health Organization laboratory manual for the
examination and processing of human semen (WHO, 1992), semen
samples were obtained by masturbation into a sterile container after
sexual abstinence for 2-7 days before semen analysis. The samples were
kept as near to body temperature and were analyzed as soon as possible.
This study took place in the Aulaqi and Al Thobhanis pecialized medi-
cal laboratories, in Sana'a city, Yemen. Volunteers who have been af-
fected by varicocele, testicular atrophy and chronic disease (diabetic,
hypertension and others). The semen analysis included macroscopic
evaluation (pH, viscosity, and volume) and microscopic investigation
(sperm counts and sperm morphology), were examined.

STATISTICAL ANALYSIS

All data are represented as means =SE One way- analysis of variance
(One way ANOVA) followed by Least Significant Differences (LSD)
test used to determine differences among means of investigated groups.
The differences will be considered statistically significant P<0.05.

RESULTS AND DISCUSSIONMACROSCOPIC
EVALUATION

SEMEN VISCOSITY

As shown in figure (1) it was observed that normal viscosity in the
all semen analysis (control, Khat chewers alone and Khat chewers with
cigarette smokers).
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Figure 2 shows that semen volume of Khat chewers with cigarette smokers group was less than Khat
chewers alone and control groups.

Mean of semen volume

M Only chewer

i Chewer and Cigarette
smoking

LI Non chewer and non

cigarette smoking

Figure 2: Volume of semen fluid of the three volunteers group

Viscosity

100.0%
80.0%
60.0%
40.0%
20.0%

.0%

Only chewer Chewer and Nonchewer and
Cigarette smoking  non cigarette
smoking

E Normal & Abnormal

Figure 1: Percentage of volunteers with normal viscosity of semen fluid

The differences in these results were statistically significant (p<0.05),
Fig.(2). The mean of semen volume of Khat chewers with cigarette
smokers group was (2.22 + 1.21), semen volume of Khat chewers alone
was (2.48 £ 1.07) and control group was (3.07+ 1.31). These results was
agreed with the results obtained by Zhang et al. (2000), who demon-
strated that the significant decrease in the semen volume of chewing
Khat with smoking cigarette. Moreover, there was spermatorrhoe asso-
ciated with chewing Khat and this results was in agreement with previ-
ous works repeated by Hakim (2002).
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MICROSCOPIC INVESTIGATIONSPERM COUNTS

In this study the total sperm counts of Khat chewers alone group was
more than control group and Khat chewers with cigarette smokers, fig-
ure (3).The mean of sperm count of Khat chewers with cigarette smok-
ers group was (40.38 +45.52), Khat chewers alone group was (82.63 +
56.33) and control group was (53.88 + 35.87). The differences in these
results were statistical significant (p<0.01). Our results agreed with Al-
badri (2011) who reported that sperm count were highly significant in-
creased in Khat treated mice after four and eight weeks of administra-
tion and also in their offspring and testes showed destruction of some
seminiferous tubules in Khat treated animals and their offspring, while
the ovaries showed many corpus luteum and normal mature Graafian
follicles .

The highest in sperm counts in Khat chewers alone group attributed
to cathinone and cathine which stimulated spermatogenesis.The highest
in sperm count in Khat chewers alone group was agreed with researchers
results from the Centre for Reproduction, Endocrinology and Diabetes
at King’s College on mouse sperm, that found cathine accelerated the
development of sperm (Hirst, 2004), but disagreed withmore studies of
chewing Khat obtained by El-Shoura et al. (1995) and Hakim, (2002),
which indicated to that chewing Khat cause decrease in sperm count.
The results in figure (3) indicated that sperm count in Khat chewers
with cigarette smokers group were the lowest compared to Khat chewers
alone and control groups. These results were in agreement with many of
researches such as Chen et al. (2004) and Ramlau-Hansen et al. (2007).

Mean of Sperm Count m/ml

B Only chewer
= Chewer and Cigarette smoking

Non chewer and non cigarette smoking

30%

Figure 3: Sperm count
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SPERM MORPHOLOY

Figure (4) appears the mean of abnormal sperm morphology of Khat
chewers with cigarette smokers group was (69.00 = 16.66), Khat chew-
ers alone group was (67.04 = 12.56) and control group was (51.69 =+
7.14). The mean of normal sperm morphology of Khat chewers with
cigarette smokers group was (31.00+ 16.66). Khat chewers alone group
was (32.96+ 12.56) and control group was (48.31 = 7.14). This study
observed that sperm morphology of Khat chewers with cigarette smok-
ers group were abnormal (teratozoospermia) more than Khat chewers
and control groups, then comes abnormal sperm morphology in Khat
chewers alone group compared with the control, where the result were
abnormalities in the shapes of head ,abnormal head shape pyriform,
small ,round, amorphous, large, pinhead). mid pies (abnormal mid pies
(thick midpiece , double principal piece, irreg. mid piece) and tail (ab-
normal tail (double tail, coiled tail).

50.0000

40.0000

30.0000 4

20.0000 +

10.0000 . & Normal
.0000 < "N

i Abnormal
Only chewer o=

Figure 4: Sperm morphology

It concludes that morphological sperm abnormalities due to the secre-
tory dysfunction of the Leydig and Sertoli cells could impair the sperm
fertilizing capacity because of smoking.

this hypothesis was suppored by a stady of yardimei et al(1997) who
showed fewer and degenerated leding cell in rats exposed to cigarette
somke.
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Also ,the morphological sperm abnormalities due to the damage of
proteins (protamines) which affected by smoking, protamines played an
important role in the development of sperm, they are necessary for the
process that results in the formation of chromosomes during cell divi-
sion, therefore, have an effect on subsequent male fertility. Poor chro-
matin packaging adversely affects sperm and is associated with a
number of fertility problems such as lower chances of fertilization after
intercourse (Hammadeh et al., 2010).

Nyachieo ef al. (2013) demonstrated that high-dose of Khat decreas-
es sperm quality and testosterone and hence may contribute to male in-
fertility. Furthermore, Yu et al. (2014) calculated that both smoking and
chewing Kath altered semen quality were strongly connected with the
histone-to-protamine transition in mature human sperm). On the other
hand, the negative effects of Khat consumption on sperm quality also
resulted from the pesticides, Al-kabzari, (2014) who found that sperm
morphology was affected with Khat especially in volunteers who chew-
ing Khat with pesticide residues, Pesticides act as hormone mimic cause
hormonal disruption cause spermatogenesis disruption, also pesticides
cause the production of free radicals, which act on destroy proteins, lip-
ids, DNA and including cell membrane of sperm which leads to the
damage in sperm vitality.

In this study, the negative correlations on volume, sperm morphology
of chewing Khat alone group compared with the control were similar
to result found by Islam et al, (1990b) who observed that increase in
the number of abnormal sperms in cathinone treated animals, and his-
topathological examination of testes revealed degeneration of interstitial
tissue, cellular infiltration and atrophy of Sertoli and Leydig’s cells in
cathinone treated animals.

CONCLUSION:

The current study demonstrated that both smoking and Khat chewing
are strongly associated with defective semen quality and may be a rea-
son of infertility.
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ABSTRACT

Agricultural marketing in the Republic of Yemen suffers from sev-
eral difficulties making resulting to the deterioration of the marketing
status in several Arab states . This deterioration represents in the pre-
liminary methods used in marketing and services carried out on the ag-
ricultural crops , raising the marketing margins and decreasing the farm-
er’s lot from the fund of the end user and other problems which curb the
development of this sector . Due to the marketing studies ,specially on
the level of the governorates , despite some studies are available
throughout the year.

The current study aims to recognize the productive indicators and
agricultural marketing status in Ibbgovernorate , starting from the mar-
keting jobs and services passing through the counting of marketing
profits , costs and margins , ending by the marketing and productive dif-
ficulties facing the study categories representing by : farmers , whole-
salers and retailers in marketing the three crops studied including : pota-
toes , tomatoes and onion.

The sample of the study composed of 67 famers , 20 wholesalers
and 34 retailers from various areas of Ibb governorate . A questionnaire
was designed for each category including the questions beside the study
then the questionnaire was distributed on the farmers for each crop in
the districts : Yareem ( potatoes ) , Thesafal ( tomatoes ) , Alsyani ( on-
ion ) ,while the questionnaire was distributed on the wholesalers in the
central wholesale market for vegetables and fruits in the governorate
while it was distributed on the retailers on four main retail markets in
the province . The study depended o the analysis of the data by SPSS
and excel for the secondary data which obtained from the published and
non-published sources relevant to the agricultural marketing . The study
concludes the following :

a- Ibb province represents the most important area in terms of cultivating
vegetables specially potatoes depending on its share on the total agri-
cultural production .

b- Reducing of marketing jobs capacities due to the loss raise during
transportation , storage and raising of the marketing margins leading
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to the reducing of the marketing capacity in general .

c- The marketing margin of the studied crops between the farm and
wholesale markets is less than the marketing market between the
wholesales and retails , this means that retailers have the almost part
of the marketing margin due to their ability to bargain and their dis-
tribution at the residential areas.

d- The share of the farmer from the fund of the consumer in Ibb province
for the average of the three crops is 47.6% and this rate is low if we
know that the marketing authorities have not done its duties in a
proper manner and its role is only representing in achieving the pro-
pitiatory profit basically .

The study concluded that there are several marketing problems facing
the marketing categories in terms of marketing the studied crops such as
the lack of the storage means , raising of their costs , lack of modern
and qualified markets for wholesalers and lastly the problem of forfeit-
ing by the wholesalers and lowness of the retail markets for retailers .
The most important recommendations are that the government must
provide support and encouragement for the farmer to solve the produc-
tion problems included in the study results and to develop the agricul-
tural marketing sector by providing adequate storing means , establish-
ing cooperative marketing societies , establishing wholesales points for
vegetables , expanding and renovating the standing markets and limit-
ing the margin of exploitation of the mediators and establishing special
markets for retailers due to their constant pursuit by the municipalities .
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