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FORWARD

Dear Colleagues,

Today, I write you about how our journal is moving to the new volume as we are now at year 2017, twelve years
without stop, despite the challenges we faced, and despite all constraints that our beloved Arab countries have
while they are looking for more development achievements. What I want to say, is that the only weapon, as well as
the tool to proceed to the gate of development is science and how we can use and adopt all the ways that make our
cultures, our thoughts and our talents and research efforts to be converted into practices to improve life for us and
for the coming generations and let the other parts of the world listen to us very appreciately.

Special welcome for Prof. Ziad Mohammed Abood , from University of Mustansirya and Prof. Ahemd Al- Dulaimy
from University of Anbar as they were recently joined the editorial board.

For all what we achieved, I would like to present my deepest thanking and great recognitions for all people and
institutes who faithfully gave IJST their concerns, their cares, and their patiences to keep it as one of the leading
Jjournals in Arab and international worlds. With you all, IJST is now here, and will continue as long as we breath,
as we believe on our goal, and as we have the power from God to be with you.

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and Technology —
ICAST, which tries to take part in both globalization and revolution in information and communication
technologies, because S&T development becoming not only the key elements of economic growth and industrial
competitiveness, but also essential for improving the social development, the quality of life and global
environment. ICAST took then a decision to establish a scientific alliance with TSTC (Tharwa for scientific
Training & Consultations) and this alliance comes to support the efforts towards publishing IJST.

Today, we announce a new issue of our journal, that is the first issue from the twelve volume of IJST, March ,
2017.

Finally, I hope that all significant figures of sciences whom joined the editorial board, the researchers, and the
readers of our journal will keep IJST between their eyes and contribute in continuing its journey, with their
remarks, valuable recommendations and their researching outcomes.

Thanks a lot for all who support 1JST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Biodegradation of triphenylmethane and monoterpene compounds by fungal

laccases in different reaction systems

Ali A. Taha
Dept. of Applied Sciences / University of Technology / Republic of Iraq

E- mail: ijstjordan@yahoo.com

ABSTRACT

In the present study , three fungal laccases were included from Trametes versicolor , as a commercial enzyme ,
partial purified homemade enzymes from Trametess hirsuta (DSMZ No. 5072) and Botrytis cinerea (DSMZ No.
877) and were obtained from previous studies. The stability of the enzymes were investigated in different reaction
systems include; aqueous, a- Pinene / tert-butanol (PT) and co solvent (10% tert-butanol). The highest stability of
the three fungal laccases during the incubation was observed at 30 °C , and Trametas laccases displayed higher
energy inactivation in all examined systems compared to laccase from B. cinerea . Decolorization of 20 uM of
Coomassie Brilliant Blue G-250 (CBBG), as a model of recalcitrant triphenylmethane textile dyes , by 0.6 u/ml of
the three enzymes in the presence or absence of six mediators was determined. The best decolorization was
revealed in the presence of 0.5 mM HBT, as mediator, and higher decolorization of 68.35 % was observed when
laccase from 7. versicolor was used. Moreover, biotransformation of 250 pM a-pinene , as a monoterpene
compound , by 10 u/ml of laccases in different systems in the presence of 40 mM HBT was investigated . The
major transformation ratio of a-pinene to verbenol is 1.76% obtained by laccase from T. versicolor in PT system,
while the transformation ratio to verbenone is 1.36% performed by laccase from B. cinerea in TB system.

Keywords: Trametes versicolor, Trametess hirsuta (DSMZ No. 5072), Botrytis cinerea (DSMZ No. 877), reaction
systems, fungal laccases
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INTRODUCTION

Laccases have good stability rates in non-
conventional media, catalytic activity under
moderate reaction conditions and broad substrate
specificity (1,2) . It has been reported that various
fungal laccases were relatively stable when stored at
or near neutral pH and below room temperature
(3,4), and can exert their catalytic activities over
relatively wide ranges of pH and temperatures (5,6).
Therefore, many laccases from different sources
could be considered for various industrial
applications (7). Laccases (EC 1.10.3.2), which
constitute the largest subfamily of multi-copper
oxidases (MCOs), are widely distributed among
fungi (8,9). The ability of laccases to utilize
atmospheric oxygen as electron donor makes these
enzymes promising candidates for  pulp
delignification, detoxification of wastewaters and
organic pollutants, biofuel cells, biosensors,
manufacture of drugs, textile decolorization and
others (10,11).

Industrial dyes are released into environment as
waste water. More than 10,000 synthetic dyes
commercially available are wused in industrial
processes (12). Based on the chemical structure of
the chromophoric group, dyes are classified as azo,
triphenylmethane, anthraquinone, heterocyclic, and
polymeric dyes, among which the versatile azo and
triphenylmethane dyes account for most textile
dyestuffs produced (13). Triphenylmethane dyes are
aromatic xenobiotic compounds that are used
extensively in textile dyeing, paper printing, and
food and cosmetic manufacturing (14). The majority
of these dyes are either toxic to flora and fauna or
mutagenic and carcinogenic leading to potential
health hazard to humankind (15). Furthermore, the
dye effluent can be disposed untreated into water
bodies and used for agriculture, thereby affecting
soil fertility (16). Conventional chemical and
physical methods of dye decolorization are actually
outdated due ineffective, costly, complicated or
have sludge disposal problems and some unresolved
problems . The biodegradation appears to be a
promising technology and the enzymatic approach
has much interest as an alternative strategy than
conventional treatments, which pose some serious
limitations (17-23).

Laccase oxidation of large or high redox potential
substrates is possible with addition of so-called
chemical mediators, whose oxidized radical forms,
able to overcome these limitations (24). A good
mediator must be a substrate of laccase, produce a
stable oxidized form and have a high oxidation
power. The first artificial mediator to be used in
LMS for pulp delignification was ABTS (2, 2’ -
Azino — bis 3 — ethylbenzothiazoline — 6 — sulfonic
acid), which was introduced in 1990 (25,26). HBT
(1- hydroxybenzotriazole) 1is patented under the
trade name ‘Lignozyme®-process’ , and its
efficiency had been demonstrated in several pilot
plant trails (5). The oxidation of phenolic
environmental pollutants by different LMS revealed
effectively oxidation of the phenolic compounds in
the presence of mediator (27,28). LMS were found

to be effective in the decolourisation of dyes. In
1996, Novozyme (Novo Nordisk, Denmark)
launched a new industrial application for LMS in
denim bleaching: DeniLite® (29,30).

LMS were also being applied or developed for
biotransformations, and the majority of enzymes
currently are microbial in origin with manipulation
of enzymes to produce biocatalysts with
predetermined properties (31,32) . Chemical and
biological aspects of monoterpenes and essential
oils was stimulated mainly due to their widely use
as natural flavor additives for food, as fragrances in
perfumery, and in traditional and alternative
medicines such as aromatherapy (33). Alpha Pinene
, as a monoterpene , is the major constituent of the
turpentine oils from most conifers and a component
of a wide variety of other plants. In order to increase
the commercial value of the turpentine oil, it would
be of interest to convert o- pinene into more
valuable compounds (34). A large number of
biotransformation of a -pinene have been reported
using fungal strains like; Aspergillus Sp. and
Penicillium Sp (35), Botrytis cinerea (33), and
Aspergillus niger (36).

In the present study, three fungal laccases from
various fungal sources (7. versicolor, as a
commercial enzyme, and partial purified homemade
laccases from 7. hirsuta and B. cinerea) were
compered according to their biochemical properties.
Decolorization of Coomassie Brilliant Blue G-250 ,
as a triphenylmethane dye model, and
biotransformation of o- Pinene, as a monoterpene
model by three laccases were investigated.
Different reaction systems in the presence or
absence of six mediators were used in this
comparison.

MATERIALS AND METHODS
Microorganisms and materials

T. hirsuta (DSMZ 5072), B. cinerea (DSMZ 877)
obtained from Prof. Dr. Erko Stackebrandt (Deutche
Sammlung von Mikrooorganism und Zellklturen
GmbH, Germany) Laccase from fungus T.
versicolor (3.9 mg protein/mL, 224 U/mL) and its
mediators 2,2 azinobis (3-ethylthiazoline-6-
sulfonate) (ABTS) and (1-hydroxybenzotriazole)
(HBT) were purchased from Fluka Chemie AG
(Buchs, Switzerland), while the 2, 2, 6, 6 —
tetramethylpiperidine — 1-oxyl) (TEMPO) was
supplied by Aldrich. All chemicals used as buffers
and substrates were commercial products of at least
reagent grade, unless otherwise indicated.

Production and purification of home-made
laccases

The production of laccase was induced using copper
sulphate , 2,5 Xylidine and Gallic acid separately or
in combination . The maximum laccase activity
observed during B. cinerea growth in the presence
of 0.1% Gallic acid was 2600 UL" , while the
maximum laccase activity 5890 UL were observed
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during 7. hirsuta growth in the presence of
combination of copper sulphate , 2,5 Xylidine .The
culture filtrate containing laccase activity was
concentrated with 90% ammonium sulphate and
desalted on a Sephadex G-25 column and then
applied onto a DEAE-Sephadex (Pharmacia,
Biotech, Uppsala, Sweden). The enzyme preparation
was eluted with a linear concentration gradient of
0.1 - 0.5 M NaCL. Fractions containing laccase
activity were then pooled, concentrated by
ultrafiltration membrane (YM-10, Millipore, USA)
as described in our previous studies (37 , 38).

SDS Electrophoresis

Purity and apparent molecular mass of Laccases
were determined by SDS-polyacrylamide gel
electrophoresis (SDS-PAGE) according to an
established method with 12% polyacrylamide gel by
calibrating against a broad range molecular weight
protein marker. The protein bands were visualized
by Coomassie Brilliant Blue R-250.

Determination of enzymatic activity

Laccase activity of commercial enzyme from T.
versicolor and partial purified laccases from T.
hirsute and B. cinerea were routinely assayed by
measuring the rate of ABTS oxidation at room
temperature. The activity was investigated in both
aqueous (0.1 M phosphate buffer, pH 4.6), and non
conventional media as ternary system (PT)
formulated with 16% a-pinene 65.1 % tert- butanol
and 18.9 % of 1M acetate buffer pH 4.5) and co
solvent (only 10% tert-butanol) . The reaction
volume (0.2mL) consisted of the appropriate
amounts of solvent, phosphate buffer (0.1M, pH
4.6) containing 0.lu/ml of laccase and 1 mM
ABTS. The oxidation of ABTS was followed by an
increase of absorbance at 405 nm (g 495 = 36 000 M
'em™). One unit of activity was defined as the
amount of laccase that oxidized 1 pmol of substrate
per minute.

Effects of pH and reaction temperature on
laccase activity

Laccase activity was detected as previously
described using 0.1 u/ml from B. cinerea, T. hirsuta
and T. versicolor. Acetate buffer 0.1M was used for
pH range from 2.5 to 8.0. The optimum reaction
temperature for laccase activity was determined
using 0.1 u/ml of both purified and commercial
laccases in acetate buffer 0.1M pH 4.6. Eight
temperatures were tested: 20, 30, 40, 50, 60, 70, 80,
90°C.

Enzymes stability

The effect of the media on enzymes stability was
investigated through comparison in aqueous media
and non-conventional media as previously
mentioned. After preparing the mixtures, the
appropriate amount of 0.1 M acetate buffer, pH 4.6
containing 0.lu/ml of laccase was added. The

mixtures were then incubated for 10 days at various
temperatures ranging from 30 to 60 °C. The residual
oxidation activity of laccases (assayed by ABTS
oxidation at room temperature) was measured at 405
nm after the addition of ImM of ABTS resulting in
0.2ml final volume. Experiments were carried out in
triplicate. The deactivation rate constants (kd) for
fungal laccases from B. cinerea, T. hirsuta and T.
versicolor were calculated through first order
inactivation kinetics (39).

Decolorization of CBBG in different systems

Decolourisation of Coomassie Brilliant Blue G-250
(CBBG) was conducted according to Xin and Geng
(40) with some modifications. The reaction was
carried out in test tubes at 22-25 °C and 150 rpm
shaking under darkness. The study also investigated
the ability of laccases, one commercially available
fungal laccase from 7. versicolor, and two
homemade laccases to decolourise of CBBG as a
substrate in a number of aqueous and non-
conventional systems as mentioned previously . In a
typical reaction, the substrate (20 uM of CBBG)
was added to a vial containing the appropriate
amounts of organic solvent, or the aqueous phase
(0.1 M acetate buffer pH 4.5), containing 0.6 U ml’!
of enzyme and incubated at 22- 25 °C. Controls
were performed in the absence of the enzyme.
Absorbance at 595nm (the maximum visible
absorbance of CBBG and samples was monitored
periodically. All assays were carried out in
duplicate. The degree of decolourisation was
calculated according to following formula:

D =100 (Ajni- Agps)/Aini

Where:

D: is the degree of decolourisation (%), Ay, the
initial absorbance, and A,, the observed
absorbance.

The influence of laccase-mediator-systems on
decolorization

By adjusting the optimal pH at 4.5 and the reaction
system of dye decolourisation, the reaction was
initiated with the addition of different mediators at
different concentrations. The decolourisation
percentage was determined and then monitored as
previously described, and samples were withdrawn
periodically.

The Effect of the nature and the composition of a
number of aqueous and non-conventional
systems on oxidation rates of a- pinene

The influence of the nature and the composition of
the media on the enzymatic oxidation of a-pinene
were studied. In this way the biotransformation of
250 uM a-pinene was investigated with 10 u/ml of
T. versicolor, T. hirsute and B. cinerea laccases in
different media using 40mM of HBT as mediator.
More specific the biotransformation of a-pinene has
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been conducted in aqueous solution, PT and 10%
tert - Butanol systems. Samples were withdrawn
periodically, extracted with dichloromethane (only
in the case of aqueous systems) and analysed by
GC. Controls were performed in the absence of the
enzyme or the mediator.

Gas chromatography

Gas Chromatography (GC) was performed using a
Beta 120 (Supelco, USA) fused silica capillary
column 30m*0.25mm*0.25um film thickness. The
initial oven temperature was 100°C and the
temperature was increased by 15°C/min to 180°C.
Detection was made by FID.

KDa | Markers B.cinerea

RESULTS AND DISCUSSION

Biochemical properties of three fungal laccases:
Purified laccase was analysed by SDS-PAGE
(Figure 1). The partially purified B. cinerea laccase
(lane 2) showed a single band on SDS-PAGE at the
molecular mass of 75 kDa. Its molecular mass
appears similar to that of other fungal laccases,
which were in the range of 70-80 kDa. On the other
hand, the partially purified T. hirsuta laccase (lane 1
and 2) showed a single band on SDS-PAGE with a
mobility corresponding to the molecular mass of 55
kDa as visualized by Coomassie brilliant blue
staining. It was reported that the molecular weights
of laccases usually range from 55 to 90 kDa
including carbohydrates (41-45).

T. hirsuta
T.versicolor

116 —
B

66 —

45 =
35 —

25 =

18 —

1 2
L -l <
L L 2

Figure (1): Comparison of SDS-polyacrylamide gel electrophoretic analysis of partially purified extracellular laccases
(Laccase from B cinerea , Lane 1= Laccase from T. hirsuta after Sephadex G2S5 fractionation , Lane 2 = laccase from T.
hirsuta after DEAE-Sephadex fractionation and standard laccase from T. versicolor)

When laccase activity was studied as a function of
reaction temperature, the three fungal laccases were
found to be active in a temperature range of 30—
70°C, with the maximum activity at 70 °C . Above
70 °C the activity is decreased for three laccases.
This is in accordance with previous reports where
the maximum laccase activity was obtained at 80°C,
while further increase in the temperature lead to
gradually inactivation (46). The effect of pH (values
ranging from 2.5 to 8.0) was examined on laccase
activity. The optimum pH for the maximum laccase
activity of the three fungal laccases was observed at
an acidic pH value (close to pH 3.5-4.5), when
ABTS was used as substrate. At pH values larger
than 3.5-4.5, the enzyme activity decreased
gradually and completely inactivated at higher
alkaline pH (Table 1).

The comparison confirmed that the three fungal
laccases displayed optimal activities at an acidic pH
value (close to pH 3.5), and showed very similar
temperature optimal (close to 70 °C). This
phenomenon can be explained by the difference in
redox potential between a reducing substrate and the
type 1 copper in the active site of the enzyme and
the inhibition of type 3 copper by hydroxide ion at
higher pH (47). Studies with laccases from Coriolus
hirsutus, Trichoderma atroviride, Chalara (syn.
Thielaviopsis) paradoxa CH 32 and Cerrena
unicolor 059 showed that the optimal pH range for
fungal laccase was from 4.0 to 6.0 (48- 50).
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Table (1): Biochemical properties of three fungal laacases

Inactivation | Inactivation | Inactivation
Molecular
Source of laccase weight energy energy energy 1 H optimum
(kﬁga) (keal mol™) | (keal mol”) | (kcalmol) | PTOP
in AQ in TB in PT

T. hirsuta 55 39.4 325 23.5 35
T. versicolor 53 28.6 38.7 25.1 3.5

B. cinerea 75 22.7 18.0 17.6 3545

AQ= Aqueous system , TB = tert- Butanol system , PT = a- Pinenen tert- Butanol system

The enzymes stability was studied in the absence of
substrate (ABTS) at various temperatures (30-60
°C) and incubation time of 7 days. The higher
stability of the three fungal laccases during its
incubation in aqueous and non-conventional media
was observed at 30 °C. From the results presented in
table (1), it is revealed that the Trametas strain
displayed higher energy inactivation in all examined
media compared to B. cinerea laccase. This
indicates that 7. hirsuta and T. versicolor can be
efficiently used in different technological processes
where long time and high temperature is required.

Oxidation of CBBG by three fungal laccases: The
three laccases revealed different decolorization
percentages when 0.6 u/ml enzyme dose was used,
as presented in figure (2). Decolorization of 38.74,
36.66 and 4.59 % of CBBG were performed by
laccases from T. versicolor, B. cinerea and T.
hirsuta respectively. The laccases appear no more
than 39 % of decolorization within 5 h. It seems to
be that the source of laccase enzyme and level of

purification display variable oxidative activity
against CBBG. On the other hand, triphenylmethane
dyes are resistant to enzymatic treatment and need
longer time for decolorization. Tony and coworkers
found that the Brilliant Green, as triphenylmethane
dye, was not the optimum substrate for laccase,
because the decolorization rate was less than 40% in
96 h (51,52). Therefore, the addition of low
molecular weight compounds, to act as mediators,
was used to enhance the CBBG oxidation, as shown
in table (2). Increasing in decoloriztion percentage
was observed when different synthetic and natural
mediators were used. Decolorization activity against
CBBG is remarked in the presence of 0.5 mM HBT
and three laccases within one hour, separately. The
higher decolorization of 68. 35, 49.11 and 27.64 %
were observed in the presence of laccases from 7.
versicolor, B. cinerea and T. hirsuta with 0.5 mM
HBT respectively . Concerning to the obtained
results, the presence of mediators was boosted the
decolorization percentages and reduced the time of
reaction.

45

40 e, Py
= P TR Y L "';".'t.._.
< 35 S o
g 30 R
2 25 ,-.. . @ T vesicolor
=20 : —eo— 7. hirsuta
_g 15 / - & PB.cinerea
3 4

0 P @ ® @
0 1 2 3 4 5 6
Time (H)

Figure (2): Decolorization of 20 pM of CBBG by 0.6 u/ml of laccases in aqueous system at pH 4.5 and incubation
temperature of 22-25 °C.
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Table (2): Decolorization of 20 pM of CBBG by 0.6 u/ml of laccases and presence of different mediators in aqueous
system at pH 4.5 and incubation temperature of 22-25 °C within 1 hr.

T aifmedf T Concentration Decolorization (%) by laccase from
(mM) T. versicolor T. hirsuta B. cinerea

ABTS 0.1 15.83 11.24 10.85
p-Coumaric acid 0.1 33.33 23.83 12.84
Syringaldazine 0.1 40.50 19.09 29.15
TEMPO 0.1 51.08 15.89 22.63
HBT 0.5 68.35 27.64 49.11
Vanillin 0.5 32.39 10.82 18.74

Oxidation of o —Pinene in different systems: Two
of nonconventional organic systems had been
investigated to overcome the low solubility of a-
pinene and to study the oxidation activity of three
laccases . As shown in figure (3), oxidation of
250uM a-pinene by three laccases (10 u/ml) in AQ,
TB and PT systems had been observed in the

]

Concenirabison [
o 1
I PRI

=

=

T. versicolor m T B. cnerea i TH

Lacrazes aml sy siens

Comceniration (uhd}

T. barsuta in A

presence of 40 mM HBT. Verbenol and verbanone
was the main products of oxidation identified by
GC. Higher production of verbenol (3.4 uM) was
observed in the presence of B. cinerea laccase in TB
system, while 4.42 uM of verbenone was obtained
in the presence of 7. versicolor laccase in PT system
within 96h and conversion ratio of 1.36% and
1.76% respectively (Table 3).

(B

Tvaewolor m PT Bomasnas A T lrsna o AD

Biccases mhd epaany

Figure (3): Biotransformation of 250 pM o-Pinene by three laccases (10 u/ml) and 40 mM HBT in different reaction
systems to a)Verbenol and b) Verbenone . PT = Pinene tert-butanol system , AQ = Aqueous system
and TB = 10% tert-Butanol.

Table (3): Higher transformation ratio of 250 pM o- Pinene by three laccases and 40 mM HBT in different reaction
systems at room temperature , analyzed by GC

Laccase Biotransformation to verbenol Biotransformation to verbenone
(10 w/ml) (%) Time (H) System (%) Time (H) System
T. versicolor 0.6 72 PT 1.76 96 PT
T. hirsuta 1.14 96 AQ 1.5 96 AQ
B. cinerea 1.36 96 TB 1.51 96 AQ

Many bacterial and fungal strains and plant cells had
been used to transform a- pinene without addition of
mediators (36, 53-56), although the efficiency in
must these research was low due to the toxic effects
and high volatile substrate. Therefore, we had
applied enzymatic transformation of o-pinene
instead of using organisms, in order to overcome
these limitations. The rresults showed enzymatic
catalysed oxidation of o —pinene in the presence of

synthetic redox mediator (HBT) in LMS model.
Nonetheless, systems contents revealed variable
effects on the transformation activity of three fungal
laccases and the type of products. It seems to be
that the watery system (AQ) appears more relevant
to produce verbenone by T. hirsuta and B. cinerea
laccases , while organic systems (PT and TB )
revealed high enhancement of transformation of o-
pinene toward verbenol by T. versicolor and B.
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cinerea laccases respectively .On the other hand,
the different sources of the laccases and the purity
of each type of three enzymes present different
activity in water and organic systems. A study
conducted by (57) referred to the laccases as
economically viable enzymes, easily accessible and
differ properties according to their origin. They
indicated also to the decreasing in toxicity, lethal
effects and less polluting LMS as main drawbacks
that can challenge the LMS applications. Therefore,
we had carried out o-pinene oxidation at low
mediator concentration, in order to overcome the
problems that mentioned above. The high efficiency
of LMS gives a broad of applications in industries,
especially in biodegradation of recalcitrant
compounds. lignin as a recalcitrant degradable
natural compound had submitted to the LMS
systems in many treatments. The ability of laccase
to attack and degrade lignin in conjunction with
mediators is one of the potential breakthrough
applications for lignin valorization (58,59).

CONCLUSION

The oxidation of triphenylmethane and
monoterpenes models can be achieved by LMS
system in the presence of synthetic and natural
mediators. Fungal laccases showed different activity
in different watery and organic systems according to
their fungal origin. Reaction systems appeared to
relevant with the type of products after a-pinene
transformation when synthetic HBT mediator was
applied.
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ABSTRACT

In the present study, a modified MFCC-based method was used for speaker identification application. The main
objective of this study was to examine the effect of using a dynamic filter bank system on the system performance
in terms of speaker identification. Dynamic systems, simply, are able to modify their values in accordance with the
speech database used. In our proposed system, the values of filter components (center frequencies and bandwidths)
would change at each iteration until the best set of filter components is reached. Genetic algorithm will be used to
modify the filter components and each new population of the GA will represent a new set of the filter bank
channels. Results showed that the system performance will improve as a new set of filter components produced by
the genetic algorithm.

Keywords: MFCC, GMM, Speaker Identification, Genetic Algorithm
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INTRODUCTION

Because of the growth of the machine-human
communication environment, the need for
recognizing a person using only a sample of its
voice is increasing. While the area of speech
recognition is concerned with extracting the
underlying linguistic message in a spoken utterance,
speaker recognition is concerned with extracting the
identity of the person speaking the utterance.
Applications of speaker recognition are ranging
from the computer access control through telephone
voice authentication for banking access to forensic
examinations. Regardless of the use or applications
that we need to apply the system on, the general
area of speaker recognition is divided into two
fundamental tasks: speaker identification and
speaker verification (1). Speaker identification is
the task of assigning an unknown voice to one of the
speakers known by the system, it is assumed that the
voice must come from a fixed set of speakers.
Speaker verification, on the other hand, refers to the
case of open-set identification: it is generally
assumed that the unknown voice may come from an
impostor. In general, the speaker recognition system
is  essentially composed of a  speech
parameterization module and a statistical modelling
module. These are responsible for the production of
a machine readable parameterization of the speech
samples and the computation of a statistical model
from the parameters (2). During the past years the
most  trusted model applied for speech
parameterization (the front-end of the recognition
system) usually adopted is the source-filter model.
This model has led to the extraction of parameters
such as linear predictive coding (LPC), Mel-
frequency Cepstral coefficients (MFCCs) (3),
perceptual linear prediction (PLP) coefficients (4).
These parameters, particularly in the cleaned area,
have proved highly successful in robust speech
recognition. However, the main challenging is when
such parameters are used in noisy environments that
have many unwanted additive signals (5). However,
some presented work suggests to use different types
of filtering for different environments (6,7). Such
models, however, cannot work in all environments
since the system cannot detect a type of noise that
embedded with the signal and therefore failed to
select a proper clearing filter. Therefor, a more
flexible system in terms of changing the filter
channel values (filter channel center and the
bandwidth) will be more accepted in both for speech
signal De-noising and select the most suitable
parameters feature for speaker identification.

This study will explore the genetic algorithm
programing for filter channel components
generating. The GA system is a good optimizer for
time-varying speech features and unwanted additive
signal that inherent in the speech signal especially in
the noisy environment. The basic idea, however, is
that in each turn on the program, a new set of
system filters will be generated to match the speech
signal features. So, a new speech parameter will be
generated and these will continue until we get the
best set of feature vector presented in the speech

signal. After speech signal parameter collecting, a
classification step is needed to classify each group of
speech parameters to its related speakers. Gaussian
mixture model (GMM) will be adopted for in such step
In the context of text-independent speaker
recognition, where there is no prior knowledge of what
the speaker will say GMM will be the best choice (2).
More specifically, the distribution of feature vectors
extracted from a person’s speech is modelled by a
Gaussian mixture density. The model is sufficiently
powerful to discriminate among every individual
feature.
The main object of this research is to investigate to
what extent is the genetic algorithm can help in
identifying the speaker based on his/her speech. The
filter bank that is made of multiple filter channels
could play a major role in estimating speaker
parameters of the speech signal. These channels are
majorly characterized by their center frequencies and
bandwidths. The good selection of these filter
components, the best speaker parameters that we get.
Genetic algorithm will be our main tool for such
activity of estimating the best filter bank component
values .
The system performance (identification rate) will be
tested at different filter component values (center
frequencies and bandwidths) that generated by
different genetic algorithm iterations.

MATERIALS AND METHODS

Sixty native English speakers(46 male and 14 female)
saying the digits one to nine, zero, nought and oh 25
times each are the speech corpora in our proposed
system. The database specifically were designed and
recorded for text depend on speaker recognition
research. They were recorded at different times to
capture the variation in speaker’s voices over time.
The speech was recorded in a quiet environment using
a high quality microphone, and a sampling rate of 16
kHz with 16-bit resolution. Data from the first two
sessions (i.e., 10 repetitions) were used for training and
data from the remaining three sessions (15 repetitions)
were used for testing.

The proposed system was built-up of many major
stages that constructed the main materials of the
speaker identification system. Majorly, these stages
were relied on three main methods for features
extracting and matching. These are, MFCC
parameters (for estimating the identity of the speaker),
genetic algorithm ( to estimate the best filter bank
components values that match to some extent the
listener auditory system), and the GMM (that used for
parameter matching of already stored parameters and
new ones).

Generally, the main system steps can be as follows:

1. Signal features acquisition:

In speech processing application, which could include,
speech analysis, speaker recognition, and speech
coding, it is advantageous to extract features of the
excitation and the transfer filter of the vocal tract
signal presented in the speech. These features can
contain  speaker-specific and  phoneme-specific
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properties that can be exploited in a targeted way to
improve performance of several speech processing
applications. For example, it has been shown in [8, 9]
that excitation features can be used to improve the
speaker recognition task. As well as, the vocal tract
parameters have been proven to hold major features
about the speaker (10,11).

Many methods have been adopted to estimate these
features for the speech signal. One very famous
technique that is usually adopted in both speech and
speaker recognition is the MFCC parameters. The
power of the Mfcc parameters stems from their
ability to estimate both excitation information as well
as the vocal tract tendency during speech (12).

Estimation of these parameters relies on the signal
power spectrum of the speech waveform with an
estimate of the short term segment of the speech.
When the speech signal is pre-proceed, using all-pole
filter to lift the higher frequencies, the Mel-spectrum
is estimated. Hamming window along with the power
calculation of each frame are also used to allow only
frame with accepted energy to contribute in the
processing (0.1 in our system). Basically, the process
of Cepstral analysis of speech frames x(z) can be
formulated as:

x,(t) = IDFT (log | DFT (x;()) [) = u(t) + k(1) o)

where (1) is the cepstrum of x,(n) ; u(?)
correspond to the excitation signal in time domain,
and /(2) is the impulse response of the filter vocal
tract system.

After the lower-energy frame are removed and the
signal is ready to be processed. The power spectrum
is then estimated and pass the whole frame spectrum
thought Mel-center frequency distributed Gabor
filter bank. Filtering will divide the signal into
single band signals each with its own major
frequency that represent the filter channel center
frequency. After passing all the signal frame thought
the filter bank. The discrete cosine transform DCT
is then applied to the output of all the filtered
frames. This will be used to estimate the feature
vector of the speech signal.

Using this technique, the speaker parameters can be
estimated by the taking IFFT of the logarithmic
power spectrum component of the signal. In this
approach, DCT technique is used to do the IFFT
job. Estimates of the feature vector make a filter
step in the MFCC method. Generally, a frame size
of 20ms and frame shift of 10 ms will reduced to
only 30-40 valued represent the power spectrum of
the signal. Then these values will be more reduced
to about 15-20 valued resent the final representation
feature vector for each frame. Finally, these values
will be collected at one model represent the feature
vector of the speech signal in hand.

2.Genetic algorithm filter parameters estimation:
The main object of the genetic algorithm is to
optimize the problem solution and reach the best
results within a predefined set of constraints. In our
system, however, the major goal of GA is to
generate a new set of filter bank components that
match a speech signal in hand. Also, to make the
system more flexible to deal with the signal
changing. The main step of the GA could be as
follows;

* Stepl. Initial population: Each chromosome
contains 40 individual are generated randomly
which are represented the center frequency of each
filter bank.

* Step2. Evaluation: We compute the objective
function for each chromosome produced in
initialization step.

* Step3. Selection: We will choose the chromosomes
which have a high probability for the next generation.
We must first compute the fitness of each
chromosome, we need to know the total of fitness, and
compute the probability for every chromosome. We
use a roulette wheel in the selection process in this
study.

» Step4. Crossover: Here, we use one-cut point and
then exchanging sub-chromosome. Pseudo code of this
process is:

If ( Rli]= pe ) then Select Chromosome 7] as a

parent; where ! is the Chromosome no.
» Step5. Mutation: It is important, because it adds
some properties that may not exist in the parents.

The proposed model

In order to generate a feature vector based on the
MFCC coefficients, the proposed system can be
summarized as follows:

1. The speech signal x(z) in divided into fixed-size
frames of length (25ms) that represent one phoneme of
the speech signal.

2. Each each frame is pre-emphasized to enhance high
frequencies. Framing is achieved using the following
equation:

u(t) = x(t —m)w(m)

Where w(m) is a finite-length windowing function; and
pre-emphasis is done using:

u,(t)=u(t)—-098 u(t-1) ?)

Note that here we are implicitly taking ! to be a
discrete-time variable.

3. When the frame is pre-emphasized, the spectrum
could distorted due to the discontinuities at the
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endpoints. However, this distortion can be reduced
by using a smoothing function to improve the short-
time spectral analysis of the frames. Hamming,
Hanning and Blackman windows are three window
functions commonly used in speech analysis to
reduce the abrupt and undesirable frequencies
occurring in the framed speech.

In our work, we adopt the Hamming window
defined as:

w(m) =054 — 046 cos | 22"
M -1
Where M represents the width of the frame and m is
O0<m<M-1

an integer, with values

4. The energy value of each frame is calculated. If
the energy value is equal or more than a threshold
(0.01 in our work) then the frame is retained.
Otherwise it is regarded as silence or noise and
discarded. The retained frames are the only ones
that will contribute in the feature extraction step.

5. The obtained frames pass through a set of Gabor
bandpass filter (30 channels in our work) with
center frequencies that are either uniformly spaced
or Mel-spaced on the frequency axis, with both
constant bandwidth of 250 Hz and Mel bandwidth
respectively. The output of the filter set channels
will then reduce to K, which represent to cepstrum
coefficient parameters.

6. The feature vectors of each speaker can be
represented by an K x F matrix, where N
corresponds to the number of cepstrum coefficients
used in the filter bank and F corresponds to the
number of frames that have energy equal to or more
than the energy threshold of 0.01. For the decision
making step, GMM classification is adopted with
the number of component densities in the mixture
model chosen depending on the task (15 Gaussian
components in our model).

7. When the feature vectors for all speakers in the
database are generated, we test the effect of such
features using GMM classifier, if the result is fine,
this means that the system extract the best features
in the database; otherwise, the system will
regenerate a new set of filter channels using genetic
algorithm techniques and do the re-test for the new
set of the feature vectors. The system will repeat this
work until the best result will obtained.

Figure (1) shows the main steps of our proposed
system. As noted in the figure, the feature vector of
the speaker will be regenerated many times until the
best set of the features is reached. This will done by
adopting the genetic algorithm strategy. Genetic
algorithm, however, will re-produce the filter bank
parameters (center frequencies and bandwidths)
until it reach to the best filter set of filter
parameters. This will make our proposed system
more flexible to the changing in the speech signals
and note fixed to the one set of filter banks.

Input signal

1

Pre-processing

1

Produce the power spectrum

|

Gaborfiltering

1

Feature Extraction using

MFCC paramters

!

I feature vector examination I

Re-generate a new set of
filter bank using GA

If the results
are fine

Use these set of filter
bank channals as the
hest option for this

database

Figure (1): Our proposed method system

After getting the best sets of the feature vectors from a
particular speaker’s utterance are used to generate a
Gaussian mixture model(GMM). The Gaussian

mixture density is a weighted sum of K component
densities, as given as

p(EIT) =D c, 7, (3)
k=1 (3)

Where * are the mixture weights and Vi (X) an N-
variate Gaussian function. The dimensionality of the
Gaussian function coincides with the dimensionality of

the feature vector * ,while the K models and
relative weight, are estimated from the training data
using a special case of the expectation-maximization
(EM) algorithm (13). Formally, a speaker is descried

by a mixture of K Gaussian ~ model
T =7 7k} and a set of S speakers
B8 555 g represented by S  Gaussian

mixture models T Tos During testing,

feature vectors are assumed independent, so the
probability that a speaker model would generate the
string of observations from an utterance is simply the
product of the probabilities that the speaker model
would generate each of the observations. A given

observation sequence X = [¥is Xu 1 where M
is the number of frames used to represent any
utterance, is tested by finding the speaker model which
has maximum a posteriori probability. By applying
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Bayes rule and using the logarithm (13), the RESULTS AND DISCUSSION
probability can be computed as
To examine the performance of our proposed system,
$ = M, ) ST we compare our method, genetic algorithm filtering
- argmax 2:1 og p(¥[I). 4 base(}t on MFCC parameters of the speech signal to
@ the {@rmal Mfee based system. Results shown in
figures (2 and 3) represent the identification accuracy
of four words of clean-speech database at different
stages of genetic algorithm iterations. The accuracy
results of the traditional Mfcc parameters are (97.8%,
94.3%, 95.9%, 99.1 % identification) of the words
(“Zero”,“One”, “two”, “Three”) respectively.
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Figure (2): The accuracy results of Text-dependent speaker identification of clean Millar database with mel-scaled centre
frequency and bandwidth and frequency range of 0-8 kHz of four words of clean-sound speech; fig:subfigd word “Zero”,
and word “One”
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Figure (3): The accuracy results of word “two” and the word “Three”
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Evaluation was carried out with the filter bank
covering the range 0-8 kHz and with the filters that
Mel-spaced frequencies with bandwidths as:

BW (n) =25 +75[1+ 1.4(£. (n)/1000 ¥ | )

It is clear that the system performance would
improve and become more accurate as a new set of
filter bank parameters will produce. The reason is
that for many systems the filter bank components
are staying fixed regardless of the speech signal
types of length. This will lead to the critical problem
that the system will be unable to envisage the
changing in the speech signal of different database.
Genetic algorithm played major role in optimizing
the filters components values to match the speech
signal style.

CONCLUSION

Mfcc parameters are one of the best representation
of the speech and speaker parameters alike.
However, the problem that is usually appears is
what kind of filters, the type and the values of the
filter bandwidth, and the center frequencies values
that could be used for best set of the filter bank.
Many proposed systems adopted many kinds of
filters with different values of filter components.
The problem that those systems will unable to
change the filter components when set at the
beginning of the processing. Our system overcomes
this problem by adopting a new strategy that allows
the system to modify the filters components values
compatible with the speech signal in hand. This will
make the system to be more flexible to speech
signal changing. Results show that the dynamic
filtering system will produce much more accurate
performance compared with the static filtering
systems.
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ABSTRACT

A small group of Chinese white dolphin was discovered in eastern Taiwan Strait. Distribution and behaviors of
this small group are threatened by changing in marine salt concentration. Therefore, this study was aimed to
estimate the marine salt concentration in east of Taiwan Strait using Moderate-Resolution Imaging
Spectroradiometer (MODIS) data by applying genetic algorithm combining operation tree method and linear
regression method. Genetic algorithm combining operation tree is regarded as data mining method that consists of
genetic algorithm and operation tree, is to discover relationship in non-linear system. linear regression is traditional
regression method often used to express dependent variable change. In this case study, genetic algorithm
combining operation tree and linear regression described above combining with MODIS seven bands were
employed, then all the results are verified with actual marine salt data of Taiwan Strait. The results indicated that
genetic algorithm combining operation tree method performs more favorably than do the linear regression method,
where it exhibited higher correlation coefficients and fewer errors.

Keywords: Chinese white dolphin, marine salt, moderate-resolution imaging spectroradiometer
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INTRODUCTION

Chinese white dolphin (humpback dolphin) is a fish-
eating mammal which control populations of fishes
and keep the ecosystem balance. It has been
discovered in the eastern Taiwan Strait (1). This
small population is phenotypically distinct from
those found in the Jiulong River and Pearl River
estuaries (2), appears to be a year-round resident (3),
and is considered a globally vulnerable species.
According to Wang et al. (4), the deeper portions of
the Taiwan Strait prevent the population spread and
four serious threats affect their habitat in eastern
Taiwan Strait such as decreasing in flow of
freshwater, industrial and municipal discharge, and
loss of habitat.

Distribution and behavior of dolphin are affected by
marine water quality parameter such as salt
concentration. If marine water is much salty, water
in the body of the dolphin will tend to come out
through the skin in order to decrease marine salt
concentration. If the marine water is low salty, water
will tend to come into the dolphin body through the
skin and make more salt concentration in marine
water. This causes bloat of dolphin’s body. In
addition, marine salt concentration affects the
floating process of dolphins. More salt
concentration in marine water, more water dense
and dolphin more tends to float. Dense water also
keeps the plant on the marine surface to provide
nutrients for fish and other organism on which the
dolphin feeds. While low salt concentration in
marine water, low water dense, will make dolphin
more likely to sink. Therefore, the habitat of these
animals needs to protect from changes of marine salt
concentration. According to wildlife conservation
law of Taiwan, Chinese white dolphins are already
included amongst the species requiring the highest
level of protection (5).

Marine salt that defined as total salts dissolved in
1000 g of water (6), is controlled by evaporation and
precipitation process. It is considered one of the
major water quality problems in marine water
resulted from increased evaporation (resulted from
increased temperature) and changes in ocean
circulation or induced by climate change (7). From
an oceanographic viewpoint, marine salt with
temperature determine the marine water density;
determines the depth of sink water; one of the main
determinants of the environment in which dolphin,
fish, squid and other marine life live; and partially
controls the stability of the marine upper mixed
layer (8). Estimation of marine salt based on field
data is difficult because sampling by ships is costly
and limited. Therefore, researchers have developed
different methods for measuring marine salt such as
using remote sensing data. Remote sensing data has
been used by numerous researchers for its
advantages. For example, large spatial coverage and
real-time observations (9), estimation of marine salt
in difficult-to-reach areas (10), estimation of
historical water parameters, even when there were
no in situ data (11), data can be obtained at a low
cost or free such as MODIS which has free archive.
However, remote sensing has some limitations: only
about two hours of scanning process per day is
permitted; cloud cover prevents scanning process;
depth of scanning process is only for upper 2m (12).

Based on remote sensing data, marine salt can be
expressed as a function of dissolved organic matter
or of remote sensing reflectance. Palacios et al. (13)
used MODIS data and found that light absorption by
chromophoric dissolved organic matter is inversely
proportional to marine salt and linear. Chong et al.
(10) used MODIS data to monitor, and map the
marine salt of estuaries. They also used a similar
relationship between marine salt and CDOM and
concluded that remote sensing data can provide
marine salt variabilities in different estuaries around
the world. Urquhart et al. (14) used MODIS data
and presented eight different statistical models
developed to predict marine salt of Chesapeake Bay.
They concluded that the eight statistical methods
were found that marine salt can be accurately
predicted by MODIS products with an accuracy that
is more than sufficient for many physical and
ecological applications. Qing et al. (9) used MODIS
and MERIS data to retrieve marine salt in Bohai sea
from remote sensing reflectance. They found marine
salt in Laizhou Bay, Bohai Bay and Liaodong Bay
was fresher than that in Qinhuangdao, the central
Bohai Sea and Bohai Strait. In addition, temporal
trends in marine salt varied between sites during
2004-2009. Marine salt in most parts of the Bohai
Sea was increasing.

This study attempted to demonstrate the potential of
MODIS data which use shorter visible band
wavelengths and has the potential for wide area
coverage and incurs relatively low costs for
predicting marine salt, and is intended to present an
efficient and an automatic method to construct the
relationship between Taiwan Strait in situ data and
MODIS data.

Unfortunately, there are many hidden and useful
relationships between the input and output data,
which may not be recognized by the analyst. Thus,
many forms of techniques related to data mining
have been developed such as the artificial neural
networks (ANNs) and the genetic algorithms.
Genetic algorithm is adopted in this paper. Genetic
algorithm employs a unique search algorithm that
can transfer from a local optimum to close to the
global optimum. As a function, Genetic algorithm
can generate an optimal solution by considering the
optimization problem as an evolution problem (15).

Genetic algorithm

Genetic Algorithms (GAs) are a class of stochastic
algorithms that has been successfully used as
optimization techniques based on the principles of
natural selection and genetics for solving a wide
range of problems. A principal difference between
optimization using a GA versus more traditional
methods is that the decision space is searched from
an entire population of potential designs. This
difference enables GA to solve discrete, non-
convex, discontinuous problems without
differentiation (15). The concept of GA was derived
from Darwin’s theories on natural selection and
survival of the fittest. GA can generate an optimal
solution by considering the optimization problem as
an ‘‘evolution problem’, the solution as an
““individual’’, and the optimization process as an
“‘evolutionary process’’. Individuals in an initial
generation create the next generation individuals
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through crossover and mutation under the
combining genes, next generation individuals are
similar to their parent generation but with certain
differences in characteristics. Gene mutation among
generations also generates additional variation. Each
new generation then creates a progeny generation
under the mechanism of competition for survival,
with individuals in each new generation evolving to
adapt with environment (16).

Operation tree
Operation tree is a tree structure which represents a

mathematical formula. It is a binary tree and has
three types of node: stem node, branches node, and

mechanism of competition for survival. Through
leaves node. Each node has zero or two offspring. If
one node hasn’t offspring, it calls leaf and must be a
variable or a constant. If one node has two
offspring, it call branch and must be a mathematical
operation (+, —, X, =+, LN or EXP), constant, or
variables. Table (1) lists the gene codes of
mathematical operations, variables, and constants. A
four-layered operation tree model is shown in figure
(1). In first layer, X; must be the stem denoted a
mathematical operation. In second and third layer,
X,-X7; can be branches denoted a variable, a
constant, or a mathematical operation. In fourth
layer, X3-X;5 must be leaves denoted a variable or a
constant.

Table (1): Genetic code of mathematical operations, variables, and constants

Code 1 2 3 4 5 6

8 9 10 11 12 13 14

Meaning

X1 X X3 Xy Xs X X5

Figure (1): A four-layered operation tree

The OT can express a specific mathematical
formula when X;—X;s are set with specific
mathematical operations, variables, or constants.
Figure (2) shows an example of operation tree
model. The model used mathematical operations -+,
—, and -, variables A, B, and C, and constant 13.
The operation tree can express the following
formula:

v A-B
C+13 1

Figure (2): The parse tree of formula
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Establishing a regression model using operation tree
needs to determine appropriate mathematical
operations, variables and constants in the stem,
branches, and leaves of the operation tree (17).
Performance of operation tree can be evaluated by
using root mean squared error (RMSE) between
predicted and actual output values. RMSE is the
square root of mean squared error (MSE). It
measures the differences between model predicted
values and the actual values. This difference is
called prediction error. The value of RMSE could be
zero to infinity. Root Mean Square Error widely
used to evaluate the model accuracy and to compare
models. The minimum the RMSE of operation tree,
the best the operation tree fits the dataset. The
general equation for root mean square error is:

@

Where,
N= data number, (), =Actual data, Q, =

predicted data.

MATERIALS AND METHODS
Case study

Taiwan Strait is a shallow passage connecting the
South China Sea to the East China Sea. It is about
350 km long and 180 km wide, with an average
depth of 60 m. The northern boundary of the strait is
usually defined as the line between Pingtan and
Fuguijiao, and the southern boundary between
Dongshan and Maobitou. The three major water
masses identified in the Taiwan Strait are the
Kuroshio Branch Water with high salt
concentration, the China Coastal Water with low
salt concentration, and the South China Sea Water
with intermediate salt concentration (18). This
variation in marine salt concentration affects the
temporal and spatial variations of chemical and
biological factors. In this study, the area located on
the west of Taiwan Dataset.

Data set

The actual data of marine salt for five images of
four years were used and was expected to have a
high correlation with MODIS reflectance data
(Table 2). These data are used to validate the salt
distributions which derived from MODIS data.
Actual data are selected at same time of MODIS
Satellite data overpass. 115 entries are used as
training data and 38 as predictive data; the total
number of data entries is 153.

Table (2): Dates of MODIS data and actual data of the

strait
Satellite Image Sampling Samples
date date
MODIS/Terra 5/9/2008 5/9/2008 31
MODIS/Terra | 18/6/2009 18/6/2009 28
MODIS/Terra | 13/8/2010 13/8/2010 38
MODIS/Terra | 4/7/2011 4/7/2011 19
MODIS/Terra | 13/8/2011 13/8/2011 37

Genetic algorithm combining operation tree

In this study, GA was employed to produce the OT
(formula) which can fit the data of marine salt
concentration best. OT plays the architecture to
represent an explicit formula and GA plays the
optimization mechanism to optimize the OT to fit
experimental data in the GAOT process. A five-
layered operation tree was employed in this study.

RESULTS AND DISCUSSION

Estimation Marine Salt Using Linear Regression.
The linear regression is presented for comparison
with the GAOT. The same data sets were used to
construct the LR The linear function was shown in
the following equation:

Marine Salt, = 3219-28.59X, +1183Y, + 4839, ~1427X, ~19.38, +25.04X, - 2622

Where,

X1= bandl, X2 = bandQ, X3= band;, X4= band4, X5=
bands, X4 = bandg and X;,= band,. In equation (3),
the weight of X (-28.59) is similar with those of X¢
(25.04) and X; (-26.22), which are all higher than
those of X, (11.83), X, (-14.27), X5 (-19.38), and
less than the weight of X3 (48.59).

The CCs and RMSEs of the LR were 0.79 and 0.87
for training set, 0.69 and 1.01 for testing set as
shown in table (3), indicating that the performance
of the linear regression was not as accurate as
GAOT. Figure (3) demonstrates the scatter diagram
of predicted marine salt values versus values of
actual marine salt for the linear regression.

Table (3): The results of LR and GAOT

Model CCs RMSEs
Training | Testing | Training | Testing
LR 0.79 0.69 0.87 1.01
GAOT 0.84 0.75 0.78 0.79

Estimation Marine Salt Using Genetic Algorithm
Combining Operation Tree. The same data were
used to compare with the tradition LR. The better
relationship between MODIS data and marine salt
data were acquired through GAOT (Figure 4). This
diagram can be represented as equation (4):
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Figure (4): The scatter plot of GAOT

The value of the CCs and the RMSE of the GAOT
during the training and testing set summarizes in
table (3). The CCs (0.84) and RMSE (0.78) of
GAOT training set, and CCs (0.75) and RMSE
(0.79) of GAOT testing set. These results showed
that the performance evaluation for GAOT is better
than linear regression. The scatter plot of GAOT for
marine salt is shown in figure (4). It shows that the
predicted values for GAOT is closer to ideal line
(45°) than LR model. This indicates that the model
obtained by GAOT is more accurate in predicting
results of the data concerning the marine salt in the
strait.

CONCLUSION

The main contribution of this paper was to provide
an example of using the GAOT method coupled
with the GA and OT to predict the marine salt
concentration of Taiwan Strait. The GAOT process

Ln (0.11)(X, —X3)]

[Xle +X2 _ﬁ]
NG

overcomes the multivariable nonlinear problems
when deriving an appropriate model to simulate the
marine salt concentration. GAOT provides more
detailed information on the relationships between
input and output data. Unlike the traditional
regression method, GAOT model is more
convenient and cooperates easily with the nonlinear
problem. It achieved higher accuracy in the case
study. Its prediction errors are smaller than those
derived from LR. Therefore, GAOT is suggested as
a superior option to model the nonlinear water
quality problems in situations.

ACKNOWLEDGEMENT

The author would like to express her gratitude and
sincere appreciation to professor Lien-Siang Chou
from National Taiwan University, R.O.C., for the
data collection.

REFERENCES

1. Wang JY.; Yang SC.; Hung SK. and Jefferson
TA. (2007). Distribution, abundance and
conservation status of the eastern Taiwan Strait
population of Indo-Pacific humpback dolphins,
Sousa Chinensis. Mammal. 71:157-165.

2. Wang JY.; Hung SK.; Yang SC.; Jefferson TA.
and Secchi ER. (2008). Population differences in the
pigmentation of Indo-Pacific humpback dolphins,
Sousa Chinensis, in Chinese waters. Mammalia. 72:
302-308.

3. Wang JY. and Yang SC. (2011). Evidence for
year-round occurrence of the eastern Taiwan Strait
Indo-Pacific humpback dolphins (Sousa Chinensis)
in the waters off western Taiwan. Marine. Mammal.
Sci. 27: 625-658.

4. Wang JY.; Yang SC. and Reeves RR. (2004).
Report of the first workshop on conservation and
research needs of Indo-Pacific Humpback Dolphins,
Sousa Chinensis, in the waters of Taiwan. National
Museum of Marine Biology & Aquarium, Taiwan.
1-37 (Chinese) and 1-43 (English).

5. Liu TK.; Wang YC.; Chuang LZ. and Chen CH.
(2016). Conservation of the eastern Taiwan Strait
Chinese White Dolphin (Sousa chinensis): fishers'
perspectives and  management implications.
http://dx.doi.org/10.1371/journal.pone.0161321

6. Williams WD. and Sherwood J. (1994).
Definition and measurement of salinity in salt lakes.
Int. J. Salt Lake Res. 3: 53-63.

7. Cooper N. (1988). The effect of salinity on
tropical ocean models. J. Physic. Oceanograph.
18:697-707.

8. Marghany M.; Hashim M. and Cracknell AP.
(2010). Modelling sea surface salinity from MODIS
satellite data. Computational Science and Its
Applications. Fukuoka, Japan. 6016: 545-556.

9. Qing S.; Zhang J.; Cui T. and Bao Y. (2013).
Retrieval of sea surface salinity with MERIS and
MODIS data in the Bohai Sea. Remote Sens.
Environ. 136: 117-125.



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.1, March 2017 26

10. Chong YJ.; Khan A.; Scheelbeek P.; Butler A.;
Bowers D. and Vineis P. (2014). Climate change
and salinity in drinking water as a global problem:
using remote-sensing methods to monitor surface
water salinity. Int. J. Remote Sens. 35: 1585-1599.
11. Hellweger F.; Schlosser P.; Lall U. and Weissel
J. (2004). Use of satellite imagery for water quality
studies in New York Harbor. Estuarine, Coastal and
Shelf Sci. 61: 437-448.

12. Wong MS.; Lee KH.; Kim YJ.; Nichol JE.; Li Z.
and Emerson N. (2007). Modeling of suspended
solids and sea surface salinity in Hong Kong using
Aqua/MODIS satellite images. Korean J. Remote
Sens. 23:161-169.

13. Palacios SL.; Peterson TD. and Kudela RM.
(2009). Development of synthetic salinity from
remote sensing for the Columbia River plume. J.
Geophysic. Res. 114: 1-14.

14. Urquhart EA.; Zaitchik BF.; Hoffman MJ.;
Guikema SD. and Geiger EF. (2012). Remotely
sensed estimates of surface salinity in the
Chesapeake Bay: A statistical approach. Remote
Sens. Environ. 123: 522-531.

15. Goldberg D. (1989). Genetic algorithms in
search optimization and machine learning. Addison-
Wesley. Massachusetts.

16. Yeh IC.; Lien CH.; Peng AH. and Lien LC.
(2010). Modeling concrete strength using genetic
operation trees. Ninth International Conference on
Machine Learning and Cybernetics. Qingdao. 3:
1572-1576.

17. Mitchell M. (1996). An introduction to genetic
algorithms. A Bradford Book, Massachusetts.

18. Jan S.; Sheu DD. and Kuo HM. (2006). Water
mass and through flow transport variability in the
Taiwan Strait. J. Geophysic. Res. 111 (C12).



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.1, March 2017

27

Estimation of salinity by genetic algorithm combining with operation tree using

sensor data

Basmah M. Al- Abbadi (1) and Li Chen (2)

(1) National Center for Agricultural Research and Extension / Hashemite Kingdom of Jordan (2) Dept.
of Civil Engineering / College of Architecture and Design/ Chung Hua University

E-mail: basmaalabadi@yahoo.com

ABSTRACT

The main purpose of this paper was to apply a genetic algorithm combining operation tree method to monitor the
salinity of important strait in west pacific ocean using remote sensing data. Genetic algorithm combining operation
tree is a type of evolutionary algorithm that simultaneously optimizes functions and their associated coefficients,
and is used to automatically discover the relationships among nonlinear systems. Based on genetic algorithms, the
relationships between input and output can be expressed as parse trees. In this case study genetic algorithm
combining operation tree is used to construct the relationship between the actual salinity data of strait and the of
spectral parameters of Moderate-Resolution Imaging Spectroradiometer sensor data. The results showed that the
genetic algorithm combining operation tree model has high efficient performance (R=92% for training set and 60%
for testing set).

Keywords: genetic algorithm combining operation tree, salinity, strait, remote sensing
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INTRODUCTION

Most of marine salinity is monitored and evaluated
based on field data. Collecting and analyzing field
data are expensive, time consuming and cover small
area. To improve these methods, utilization of
remote sensing data for marine salinity assessment
has been investigated. Previous work has shown that
remote sensing data can be used to estimate marine
salinity (1-3). The most commonly used is data of
Landsat Thematic Mapper because it provides the
longest continuous dataset of high-spatial-resolution
imagery of earth, and is able to present a synoptic
monitoring of water quality problems, but its
quantitative use is difficult task (4). Landsat
Thematic Mapper sensor was calibrated for land.
Thus its signal to noise ratio for low reflectance sea
water surface was not suitable to obtain meaningful
data (5). This problem may be overcomed by the use
of suitable remote sensing data such as MODIS,
which is potentially offered wide area coverage and
free archive access.

Moderate-Resolution Imaging Spectroradiometer
(MODIS) instrument continues a series of space-
borne remote sensing devices that have been used
for monitoring the earth at moderate spatial
resolution for more than the last two decades.
MODIS launched on board Terra (EOS-AM1) and
Aqua (EOS-PM1) on December 18th, 1999 and on
May 4th, 2002, respectively, MODIS /Terra and
Aqua, are multi-spectral sensors with several
wavebands designed for the sensing of earth’s
environment including atmosphere, land, and ocean.
This study used MODIS data to estimate the salinity
of the strait, and is intended to present an efficient
and automatic method to construct the relationship
between strait salinity and MODIS data.
Unfortunately, there are many hidden and useful
relationships between the input and output data,
which may not be recognized by the analyst. Thus
many kinds of data mining techniques have been
developed, such as statistics, memory-based
reasoning, artificial neural networks, decision tress,
and genetic algorithms.

Evolutionary computation techniques, that are based
on a powerful principle of evolution: survival of the
fittest, are very efficient optimization methods.
Well-known algorithms in this domain include
genetic algorithms, evolution strategies, and genetic
programming. Among them, genetic algorithm is
used in this study. Genetic algorithm is one of the
most popular search algorithms. The advantages of
genetic  algorithm are global optimization,
nonlinearity, flexibility and parallelism (6). It
employs a unique search algorithm that can jump
from a local optimum to close to the global
optimum. Genetic algorithm can generate an
optimal solution by considering the optimization
problem as an evolution problem (6, 7). Therefore,
objectives of this study were: estimation of strait
salinity using remote sensing (MODIS/Terra) data,
and introducing a genetic algorithm combining
operation tree to data analysis.

Tsai (8) used three methods to establish the
precipitation  forecasting model in  Shihmen
Reservoir watershed during typhoons for five
categories of typhoon paths, genetic algorithm
combining operation tree (GAOT), regression
method and artificial neural network (ANN)
method. The forecast models predicted 1-hour ahead

hourly precipitation and the total rainfall during a
typhoon. The results showed that the predicting
accuracies of genetic algorithm combining operation
tree were better than the other two methods.
Alabbadi et al (9) used genetic algorithms
combined with operation trees for estimating
typhoon precipitation over ocean using passive
microwave satellite data. Genetic algorithms
combined with operation trees combining with
SSM/I seven channels was used. The results show
that the genetic algorithms combined with operation
trees is better than the three empirical equations
developed for rainfall estimations.

Chen et al. (10) used genetic algorithms combined
with operation trees to estimate the compressive
strength of high-performance concrete. A large
number of experimental data were used to compare
accuracies of the model building technique. The
results show that this novel model, genetic
algorithms combined with operation trees, can
obtain highly nonlinear mathematical equations with
low estimating errors for predicting the compressive
strength of high-performance concrete.

Genetic algorithm

Genetic algorithm, one of optimization paradigms
about mimicking the natural evolution mechanism,
is invented in the early 1970's by john Holland. The
concept of GA was derived from Darwin’s theories
on natural selection and survival of the fittest. It acts
as a biological inspiration that tends to mimic some
of the processes observed in natural evolution where
stronger individuals are usually the winners in a
competitive environment. To evaluate the suitability
of the derived solution, a suitable objective function
is required. The best part of genetic algorithms is it
can handle any type of objective functions. The
objective function is chosen in a way that highly
fitted strings (solutions) have high fitness values.
The evolution starts from a set of coded solutions
(biologically referred to as chromosomes) and
proceeds from generation to generation through
genetic operations, i.e., reproduction, crossover, and
mutation. Through the genetic algorithms, an
optimal solution can be found and represented by
the final winner of the processes. The reproduction
process copies parent chromosomes into a tentative
new population. The probability of selected
chromosomes for the next generation is directly
proportional to its fitness value. A great number of
selection algorithms have been presented in the
literature (11). Among them, Roulette Wheel
selection is perhaps the most common method; The
crossover generally consists of exchanging genetic
material between two chromosomes from parents to
create new offspring for the next generation, which
includes three steps. 1) chromosomes from the
mating pool are randomly paired. 2) it is
determined whether these pairs should go for
crossover or not, based on a preset crossover
probability. 3) chromosome segments between
mating pairs are interchanged. The operator can be
one-point crossover or multi-point crossover; To
sustain genetic diversity into the population,
mutation is also made occasionally with small
probability. A random position of a random string is
selected and is replaced by another character from
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the alphabet; e.g., in the binary coding, this simply
means changing a 1 to a 0 and vice versa.

Tang et al. (12) demonstrated that the genetic
algorithm is robust and has been proven
theoretically for efficiency of complex solution
space. The robustness of genetic algorithm method
is due to their capacity to locate the global optimum.
This method is less likely to restrict the search to a
local optimum compared with other optimization
techniques (6). Genetic algorithm has several
advantages such as: can be used to solve
optimization problem which is described with
chromosome encoding, solving problem with
multiple solution, very easy to understand, and
easily to transfer to existing models (13). The main
reasons to use a genetic algorithm were to find
optimal solution: there are multiple local optima,
using many parameters, the objective function is not
smooth, and the objective function is noisy. Genetic
algorithm significantly different than traditional
methods in four characteristics: stochastic search

method, multipoint search method, direct search
method, and parallel search method.

Operation tree

Operation tree is a tree structure which represents a
mathematical formula. It is a binary tree and has
three types of node: stem node, branches node, and
leaves node. Each node has zero or two offspring. If
one node hasn’t offspring, it calls leaf and must be a
variable or a constant. If one node has two
offspring, it call branch and must be a mathematical
operation (+, —, %, +, LN or EXP), constant, or
variables. Table (1) lists the gene codes of
mathematical operations, variables, and constants. A
five-layered operation tree model is shown in figure
(1). In first layer, N; must be the stem denoted a
mathematical operation. In second and third layer,
N,-N;5 can be branches denoted a variable, a
constant, or a mathematical operation. In fourth
layer, N;6-N3; must be leaves denoted a variable or a
constant.

Table (1): Genetic code of mathematical operations, variables, and constants

Code 1 2 3 4 5 6 7

9 10 11 12 13 14

Meaning In C

band,

band, band;  band,s bands bandg band;

Ng No Nuo | Ni | | Ni2 Nis Nus Nis
. |
| Nio | N [ s | N | e | N || Noo | Noy | Nog | mos | omos | Nor | s | Mo | Nso || N |

Figure (1): A five-layered operation tree

The OT can express a specific mathematical
formula when N;—Nj3; are set with specific
mathematical operations, variables, or constants.
Figure (2) shows an example of operation tree
model. The model used mathematical operations
In,+, and =+, variables A and B, and constant 17. The
operation tree can express the following formula:

y=In(17)/A+B (1)

Figure (2): The parse tree of formula

Establishing a regression model using operation tree
needs to determine appropriate mathematical
operations, variables and constants in the stem,
branches, and leaves of the operation tree (14).
Performance of operation tree can be evaluated by
using root mean squared error (RMSE) between
predicted and actual output values. RMSE is the
square root of mean squared error (MSE). It
measures the differences between model predicted
values and the actual values. This difference is
called prediction error. The value of RMSE could be
zero to infinity. Root Mean Square Error widely
used to evaluate the model accuracy and to compare
models. The minimum the RMSE of operation tree,
the best the operation tree fits the dataset. The
general equation for root mean square error is:

2
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Where,

N= data number, (), = Actual data, Q =
predicted data.

MATERIALS AND METHODS
Case study

The study was conducted in the west Taiwan island
(figure 3), in Taiwan strait. The Strait is a shallow
passage, about 350 km long, 180 km wide and 60 m
deep, between the China mainland and the Taiwan
Island connecting the South China Sea (SCS) to the
East China Sea (ECS) in the western The northern
boundary of the strait is usually defined as the line
between Pingtan and Fuguijiao, and the southern
boundary between Dongshan and Maobitou. The
strait is important channel in the west pacific ocean
transporting water and chemical elements between
the SCS and ECS, also an important pathway for
ship navigation and fish migration. The fishermen
of Taiwan island use the strait as a fishing resource.

Figure (3): Taiwan strait

Data set

In this study, the actual data of salinity forl2-8-
2008, 13-8-2009 and 13-8-2010 are used and they
are expected to have a high correlation with MODIS
reflectance data. These data are used to validate the
salinity distributions which derived from MODIS
data. The actual data are selected at same time of
MODIS Satellite data overpass.

The MODIS images were acquired from the Land
Processes Distributed Active Archive Center (LP
DAAC). We used MODO09A1 which is the 8-day
surface reflectance product derived from MODIS
Terra daily observations.

Data import and its processing were performed
using  ERDAS Imagine (2010).Geometric
corrections of the MODIS images data were
performed in order to compare the images data with
Salinity monitoring locations. The total number of
data entries is 105 (53 for training and 52 for
testing).

Genetic algorithm combining operation tree

Yeh and Lien (15) proposed genetic algorithm
combining operation tree. Genetic algorithm
combining operation tree consists of genetic
algorithm (GA) and operation tree (OT) to find the
best function, and to explore complex relationships
between inputs and outputs. Its flexibility in
expressing mathematical formulae allows operation
tree to avoid a disadvantage common to other
prediction techniques (15).

In this study, GA was employed to produce the OT
(formula) which can fit the data of strait salinity
best. OT plays the architecture to represent an
explicit formula and GA plays the optimization
mechanism to optimize the OT to fit experimental
data in the GAOT process. A five-layered operation
tree was also employed.

GAOT operations start by generating a population
of chromosomes. Every chromosome represents the
solution of formula components. Next, the
evaluation step obtains the objective function for
each chromosome. Afterward, the GA optimizer
searches for the optimal parameter or best formula
combination. GA optimization repeats until the
stopping criterion is achieved. The flowchart of
GAOT is shown in figure (4).

Genetic Algorithm Operation Tree
Itemation =0
Set parameaters Decoding
Initialize populations Genemting equations
Calculate fitness Evaluating objective
finction value

selection

crossover and

Obtain :
@m mutation
equation
New tions ITteration =0
Figure (4): Flow chart of GAOT
RESULTS AND DISCUSSION

Estimation the strait salinity:

The relationship between image data and salinity
data were acquired through GAOT (figure 5). This
diagram can be represented as equation (3):

Salinity = —21.5+54.0 [ X, +{((X,+X,)>-X,)"}]1 )

Where,
X,=band,, X, = band, and X= bandg

The Multiple R is 0.92 for training set and 0.60 for
testing set. The Root Mean Squared Error (RMSE)
is 1.13 for training set and 5.37 for testing set..
These results show that the genetic algorithm
combining operation tree has high efficient
performance to construct the relationship between
strait salinity and MODIS data (table 2).
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Figure (5): Taiwan Strait salinity by GAOT

Table (2):The criteria of GAOT on the salinity data

R RMSE
Training . Training .
Set Testing Set Set Testing Set
0.92 0.60 1.13 5.37
CONCLUSION

This paper provided an example of using the GAOT
method to predict sea surface salinity in a strait. The
GAOT can acquire more information on the detail
of relationships between input and output data.
GAOT model automates the trial and error process
of system identification, is more convenient and
casily cooperates with the nonlinear problem to
achieve high accuracy in the case study. In the case
of construction the relationship between image data
and sea surface salinity of Taiwan strait, GAOT is
efficient method for the salinity estimation.
Therefore, this method is flexibly applied to other
water body.
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ABSTRACT

In the present paper, samples representing medical images normal and abnormal (tumor) of colon tissues were
studied, from glass slides with H&E (Hematoxylin and eosin) stain.

Digital images were taken using a magnifying optical microscope amount of 400X, and be stored in a computer by
a digital camera.

The application of the image processing were on these images, and calculation of (Gray Level Co-Occurrence
Matrix -GLCM) statistics (Homogeneity, Correlation, Contrast and Energy) were made to diagnose between
normal and abnormal samples, through the statistics measurement and the application the theory of Fuzzy logic by
MATLAB.

The study results showed that the application of dark logic of program results showed high discrimination between
samples between normal and abnormal images. After the application, this program on testing samples normal and
abnormal (tumor) of colon tissues for diagnosis.

Keywords: Medical imaging, fuzzy logic, colon tissue, Diagnosis
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INTRODUCTION

Medical imaging is one of quickest growing

domains in medicine now, both in the clinical

working in hospitals and in the research and

development. Some important benefitages from an

effort of increasing research in medical imaging are

thought to be in:

e FEnhanced Patient Care

e Personalised medicine with individually tailored
treatment.

e More proof-based decision making a bout
healthcare.

o Less complexity through and after surgery.

e Perfect understanding of the influence of
treatments on diseases (1).

Medical imaging technology helps most doctors to
examine the inner parts of the body to make obvious
diagnosing. Besides, it assists doctors to achieve
micro surgeries to get to the inner parts with no need
to make opening in the body exaggeratedly (2).
Ultrasound, "CT Scanner" and "Magnetic
Resonance" took "x-ray" give images by examining
the third dimension of body. By using "CT
Scanner", make body's inner stripped easily and
distinguished the diseased organs with no pain or
bother to the diseased. "MRI" receives sign from
spinning of magnetic particles of body to "MRI"
magnetic tuning and by assistance of "MRI"
developed computer, transforms scanner
information to revealing images of interior parts.
"Image processing techniques" devised for
analysing distant sense information perhaps
corrected to analyse the outputs of "medical imaging
systems" to obtain good benefit to analyses patient's
symptoms easily (3).

Some researchers had diagnosed cancer through
images by using other algorithms. One of these is
the proposed algorithm carries out the diagnosis
with two modules: one known as the detection of
gland and the other is referred as the detection of
nuclei (4). Another implemented algorithm locates
the positions and details of glands and saving this
data for the next diagnosis (5).

The aim of the present study was to use one of the
diagnostic colon tumor tissue, where distinguished
between healthy and infected samples, drawing on
images of the colon tissue using optical microscopy,
dependence on the properties of these samples. This
method facilitates the diagnosis of diseases using
such techniques and computer digital image
processing.

Colon tumor

The colon is one organ of the digestive system of
body. That system makes processing for nutrients
(water, fats, vitamins, carbohydrates, proteins, and
minerals) from foods and removes excrescent
material outside the body. The components of
digestive system are large and small intestines,

esophagus and stomach. The colon is considered the
length of first segment of large intestine and is 5
feet. Both of anal canal and rectum form the last
segment of large intestine and its length (6-8) inches
(6). Anal canal ends in anus (opening of large
intestine to outside a body). Cancer of colon can be
expressed simply as that cells of malignant
composed in colon tissue (figure 1) (7).

stomach

small
intestine

colon
(large
intesting)

rectum

anus

Figure (1): The section of colon and another organs (7)

History of health can influence a hazard increasing
of colon cancer. Everything that makes chances
increased of catching a disease is named "a risk
factor". "A risk factor" doesn't lead to get cancer
definitely. Risk factors consist of the following (8):
1- Histories of family if were they got cancer of the
rectum or colon.

2- Certain conditions of_hereditary, like "familial
adenomatous polyposis and "hereditary
nonpolyposis" colon cancer (HNPCC; Lynch
Syndrome).

3- History of ulcerative colitis (ulcers in the large
intestine lining) or disease of Crohn.

4- Subjective history for colon cancer, breast,
endometrium, ovary and rectum.

5- Subjective history for polyps (mini areas of
swelling tissue) in a rectum and colon.

Image processing and digital images

"Digital images" are formed by pixels (shorter
component in an image). Any pixel is considered a
gray level (or a color for white and black images) at
a singular point in an image; there for a pixel is
similar to a very small point of certain color (9).
When we take measures image color on a large
point number, it's possible to make the digital
approximating of an image from any an original
copy easy to build. Pixels are slightly similar to
particles of grain in a traditional photographic
image, but put orderly in a concordant style of
columns and rows and save data slightly differently.
"Digital image" is a rectangular array of pixels
named "bitmap" sometimes (10).
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Kinds of "digital images" for photographic uses, two
kinds of "digital images" found first color second
white and black. "Color images" are composed of
colored pixels while images of white and black are
composed of pixels at gray different shades. Images
of white and black are a white and black image is
composed of pixels any of them reserves a singular
number matching to the image gray level in a
certain position. Gray levels extent the whole range
of white and black as fine steps series, usually (256)
various grays. Formerly the eye just differentiate
approximately (200) various gray levels, that is
sufficient give as an illusiveness of the steplees
tonal measurement as shown below: by assumption
that (256) gray levels, either white or black pixels
are easy to save in a singular byte of memory (11).
"Color images" are an image is composed from
pixels any that reserves three numbers matching to
(red, green and blue) levels of the image in a certain
position. (Red, green and blue) often denoted to
"RGB" are the essential colors to blend light and
those named additive essential colors are dislike a
subtractive primary colors which are used for
blending paints (yellow, cyan and magenta). All of
colors were made by blending enough amounts of
(red, green and blue) light. By the assumption that
(256) levels for any one of primary, each pixel of
color can be saved in (three bytes) of memory (12).

Gray-level co-occurrence matrix (GLCM)

Checking texture statistical way which shows a
pixels spatial relation can be considered as "the
gray-level co-occurrence matrix" (GLCM), and
called too the gray level spatial dependency array.
"GLCM" characterise a texture of image by
computing how many times certain values with
pixel pairs and in the specific spatial relation happen
in an image, making "GLCM", and after that taking
statistical measurement from array. A function of
texture filters, characterized by use "Texture Filter
Functions", can't supply data that is related to form,
for example a pixels spatial relation in a photo (13).

We can derive several statistics from GLCM after
we create it- by use function of graycoprops.
Information about an image texture can be provided
from GLCM.

Fuzzy logic

Fuzzy logic is depended on fuzzy sets theory is a
generalizing of the classical theory of set. Defining
that the fuzzy sets theory is a generalizing of the
classical theory of set that is meaning the latter is a
fuzzy sets theory special case. To achieve a
metaphor in speaking of set theory, the classical
theory of set is a subset of the fuzzy sets theory [14].
Fuzzy logic is an extending of Boolean logic by Lot
Zadeh in 1965 depended on the fuzzy sets
mathematical theory that is a generalizing of
classical theory of set. By using the degree notion in
the condition verification, that is making a condition

enable to be in a state except true or false, fuzzy
logic supplies a very invaluable flexibility to reason,
that it possibly takes into account uncertainties and
inaccuracies.

One trait of fuzzy logic so as to form reasoning of
human is that the rules are put in normal language

(15).

MATERIALS AND METHODS

Database: Fifteen images were used as samples of
the type jpg models normal and abnormal treatment
of dye H&E colon tissues to 100X and is the size of
the database that represent them will work (figure
2).

{a) Normal Image

Figure (2): Normal and abnormal images

Study algorithm: Figure (3) shows the general
algorithm of present study. Table (1) shows the
description of statistics that were obtained from
GLCM algorithm implemented in MATLAB.

(h) Abnormal Image

| Load Colon Images |

¥

: | Pre-processing |
E Tranning l

Caleulate Features for
each Images

!

| GLOM |

v

| Measures Statistacal |

| Fuzzy Classification |

Colon cancer and
dizeases

l

Maodeling for each type
) for features

¥

| Fitting |
8

| Diapnosis |

Testing

Figure (3): Algorithm scheme illustrates the present study
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Table (1): GLCM statistics (15)

Statistic Describing

"Contrast" Measurement of a position variety in "gray-level co-occurrence matrix". Give back an intensity contrast
measures among pixels over the entire image. Range = [0 (size(GLCM,1)-1)"2]
"Contrast" is (0) for a fixed image. Ei,}' | i— }lz p{:i, j}

"Correlation" | Take measure mutual possibility happening of a certain pairs of pixel. Give back a measurement of how related
the pixel to another that next to it over the entire image. Range = [-1 1] "Correlation" is (1 or -1) for a perfectly
positively or negatively correlated image. "Correlation" is NaN for a fixed image.
¥ (i—pi) - p(id)

b Fig§
"Energy" Provides a total of squared elements in "GLCM". Discerned to as uniformity or the angular second moment.
Range = [0 1]. "Energy" is (1) for a fixed image. E!-d- pl[l, j}z
"Homogeneity" | Measures approaching of distributing of elements at the "GLCM" to "GLCM" diagonal. Range = [0 1].
. . . piJd)

"Homogeneity" is (1) for a diagonal "GLCM". Ei P ——

A+ i—jl
RESULTS AND DISCUSSION representing the normal colon tissues, with GLCM

was implemented in MATLAB.

Table (2) shows the results of the application of
GLCM algorithm with (15) normal images

Table (2): Results of the application of GLCM on normal images

Image # _ Normal _Imfgg_ _ Contrast Correlation Energy Homogeneity
1 LT .-
1 : 1.2700 0.7123 0.0809 0.7199
2 2.1145 0.2271 0.0872 0.6333
3 3.1817 0.1913 0.0692 0.5904
4 0.5196 0.6552 0.2495 0.8183
5 2.9938 0.2000 0.0732 0.5932
6 0.7491 0.5839 0.1301 0.7547
7 0.6451 0.5726 0.1337 0.7570
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8 2.8451 0.4514 0.0566 0.6123
9 1.1192 0.5149 0.1783 0.7684
10 0.7887 0.7611 0.0822 0.7482
11 1.3282 0.7985 0.0614 0.7084
12 0.7041 0.7763 0.1054 0.7881
13 0.3877 0.9412 0.0927 0.8489
14 2.1411 0.3281 0.0650 0.6170
15 1.0213 0.7259 0.0862 0.7353
0.3877 0.1913 0.0566 0.5904
3.1817 0.9412 0.2495 0.8489

Table (3) shows the results of the application of representing the abnormal colon tissues, with

GLCM algorithm with (15) abnormal an image GLCM was implemented in MATLAB.
Table (3): Results of the application of GLCM on abnormal images
Image # Abnormal Image Contrast Correlation Energy Homogeneity
Fde

1 0.9376 0.4651 0.1366 0.7245
2 0.6787 0.6282 0.1722 0.7816
3 0.4134 0.6858 0.1771 0.8172
4 0.9555 0.7293 0.0801 0.7365
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5 1.1282 0.6420 0.0888 0.7044
6 0.6451 0.5726 0.1337 0.7570
7 2.1411 0.3281 0.0650 0.6170
8 2.1145 0.2271 0.0872 0.6333
9 0.2744 0.9214 0.1859 0.8828
10 1.3096 0.6027 0.0757 0.6849
11 1.9387 0.6723 0.0433 0.6554
12 1.3282 0.7985 0.0614 0.7084
13 0.7887 0.7611 0.0822 0.7482
14 3.1804 0.1898 0.0693 0.5904
15 1.1421 0.6994 0.0670 0.7093

0.2744 0.1898 0.0433 0.5904

3.1804 0.9214 0.1859 0.8828

Figures (4-6) showed the role of statistical values of
the features (four) input, it helps a lot in the report
of the input sample type. Despite the fact that there
is an overlap, also it controls on the sample type or
intact tumor, and this is clear from the decision

boxes in the last column (blue). It helps to have
taken the decision, whatever the size of the image

that represents the tissue.
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Figure (4): Features input and output of images
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Figure (5): the Suggested roles
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Figure (6): Final interface of program diagnosis colon samples

CONCLUSION

Using the Fuzzy logic, enabling us to distinguish
between healthy colon tissue and infected, if the
program has been prepared using MATLAB
language based on experimental samples, and the
characteristics of each of the image that has been
introduced, which represent sound samples and
infected. A program on the application of the test
samples, and accuracy in the diagnosis reached to
95%.

RECOMMENDATIONS

- The study can be applied on the same samples, but
another form of the stain to detect the tumors.

- The study algorithm can be aplie to other types of
tumors in different parts of the human body.

REFERENCES

1. European Science Foundation Policy Briefing.
(2007). Medical imaging for improved patient care.
Available at: www.esf.org

2. Rao KM. and Rao VP. (2014). Medical Image
Processing. Int. J. Adv. Network. Applic. 6(3):
2329-2333.

3. Gilliland J. (2015). Colorectal cancer: Non-
cancerous tumors of the colon and rectum. Canadian
Cancer Society. RR 0001.

4. National Cancer Institute at the National Institutes
of Health. (2014). Colon cancer treatment (PDQ)—
Patient version.

5. Raman V.; Sumari P. and Rajeswari M. (2010). A
theoretical methodology and prototype
implementation  for  detection  segmentation
classification of digital mammogram tumor by

machine learning and problem solving approach.
IJCSL Int. J. Comp. Sci. Iss. 7(5): 1694-0814.

6. Tapelln F. and Sickles EA. (2007). Computer-
aided detection on performance of screening. Engle
Mead Johnson. Pp.: 1399-409.

7. Xiaojiang X. and Werner J. (1997). A dynamic
model of the human clothing environment system.
Appl. Human Sci. 16: 61-75.

8. Attia SJ.; Blackledge JM.; Abood ZM. and Agool
IR. (2012). Diagnosis of breast cancer images using
fuzzy logic. NUI Maynooth, June 28-29. ISSC.

9. Lauren B. and Lee LW. (2003). Perceptual
information processing system. Paravue Inc. U.S.
Patent Application. 10/618,543, July 11.

10. Karam GS.; Abood ZM. and Saleh RN. (2013).
Enhancement of underwater image using fuzzy
histogram equalization. Int. J. Appl. Info. Sys. USA.
11. Sachs J. (1999). Digital image basics. digital
light and color. Available online at: http://www.dl-
c.com/basics.pdf

12. Attia SJ.; Abood ZM. and Agool IR. (2013).
Detection of malignant cases by segmentation of
cells in medical images and applying fuzzy logic
technique. J. Thi-Qar Sci. 4(4): 71-74.

13. Dernoncourt F. (2013). Introduction to fuzzy
logic. MIT, USA.

14. Gomes J. and Velho L. (1997). Image
processing for computer graphics. Silvio Levy, New
York.

15. Matlb Software Guide. (2017). Available at:
www.worksmatlb.com



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.1, March 2017 41

Enzymatic study of adenosine deaminase (ADA) on blood from patients with

breast cancer before and after radiotherapy

Samira A. Finteil, Eman W. Hussen and Qabas I. Abdulmajeed

Dept. of Radio Isotopes / Nuclear Applications & Researches Directorate / Iraqi Atomic Energy

Commission / Republic of Iraq

E —mail: eman_alamery@yahoo.com

ABSTRACT

In this study, blood samples were taken from patients before and after radiotherapy. At the end of each
week serum ADA levels were calculated for each samples. 62 Iraqi breast cancer women patients were included in
this study. For control purposes, 43 healthy women were examined. There were combined damaging effects
caused by cancer ,chemotherapy and radiotherapy on the immune system of the patients. These damages were
manifested through the significant reduction of ADA levels in serum of patients with breast cancer. All these
findings suggested possible negative effects of radiotherapy on the immune system of the patients.

Keywords: adenosine deaminase (ADA), radiotherapy.
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INTRODUCTION

Adenosine deaminase (ADA) and adenosine
aminohydrolase EC (3.5.4.4) catalysis the
hydrolytic = deamination of adenosine and
deoxyadenosine to inosine and deoxyinosine
respectively. ADA is a polymorphic enzyme found
in most human tissue and haemopoietic tissues of
mice such as bone marrow, spleen and thymus. The
highest activity was found in spleen and thymus
while, less was found in bone in bone marrow (1). A
unit of activity of this enzyme per minute under
specified study assay conditions.

Clinical interest in this enzyme has been revived by
the discovery of a syndrome of severe humeral and
cellular  immunodeficiency  associated  with
deficiency associated with deficiency of ADA in
erythrocytes (2) and later on by constitution of
immunologic function in a case with this deficiency,
after normal erythrocytes have been administered
(3). The deficiency of ADA represents the first
association of a specific enzyme defect with an
inherited disorder of both T-and B-cells function. A
recent review (4) suggested that the
immunodeficiency can vary to the extent that
immune dysfunction may be presented as classical
ADA-SCID, and be delayed by a few months, or be
presented later in childhood at 3 to 8§ years of age as
a milder combined immunodeficiency associated
with lymphocytes ADA activity of 1 to to2 % of
normal. These presentation can occur within the
same family (5,6), which suggested that
environmental or genetic factors other than the
detective ADA alleles may influence the course of
the disease.

The activity of ADA seems to vary in a number of
diseases .in acquired immunodeficiency syndrome
(AIDS), ADA activity was significantly higher than
those found in controls (7). On the contrary, patients
with neck and head cancer have decreased levels of
ADA activity in their peripheral lymphocytes (8)
fluctuated activity of ADA in serum has also been
found in breast cancer (9).

MATERIALS AND METHODS
The study samples

62 female patients admitted to the Tumors
Consultancy Clinic Al-Amal hospital for tumors
treatment-Baghdad were included in this study.
These patients were suffered from breast cancer. In
addition, 43 healthy women of different ages have
been treated as control.

Adenosine deaminase activity assay
The activity of adenosine deaminase was

determined in bone marrow, spleen and thymus
cells according to the method of Giusti (10).

1-Reagents:

All reagents were of Analar grade, and prepared at
the time of assay to avoid any interferes with the
results.

Phosphate buffer (50 mM): 4.73 gm of hydrated
sodium dihydrogen phosphate (NaH, PO,.H,0)-
(Riedel-de Haen) and 5.62 gm of hydrated disodium
hydrogen phosphate (Na,HPO,4. 12H,0)-(Riedel-de
Haen) were dissolved in deionized distilled water
(DDW), bringing the final volume to 1 litre and
adjusting the PH to 6.5 with phosphoric acid
(H;PO,4)-(BDH).

Buffered adenosine solution (21 mM adenosine,
50 mM phosphate): 15 ml of phosphate buffer was
added to 140 mg of adenosine (C;oH;3N50,)-(BDH)
and warmed in a 70°c water bath for 10 minutes
then cooled under running water. The PH was
adjusted to 6.5 with phosphoric acid and the volume
was brought to 25 ml with phosphate buffer.

Ammonium sulphate stock solution (15 mM):
1.982 gm of anhydrous ammonium sulphate
({NH4},SO,4)-(Fluka) were dissolved in DDW
bringing the final volume to 1 litre.

Ammonium sulphate standard solution: 0.5 ml of
ammonium sulphate stock solution was diluted to
100 ml with phosphate buffer.

Phenol/nitroprusside solution (106 mM phenol
;0.17 mM sodium nitroprusside): 10 gm of phenol
(C¢HsOH)-(BDH) and 50 mg of sodium
nitroprusside (Na, {Fe(CN)sNO}.2H,0)-(BDH)
were dissolved in DDW bringing the final volume
to 1 litre.

Sodium hydroxide solution (1N): 40 gm of sodium
hydroxide (NaOH)-(Fluka) were dissolved in DDW
bringing the final volume to 1 litre.

Alkaline hypochlorite solution (11 mM Naocl;
125 mM NaOH): 125 ml of IN sodium hydroxide
solution and 16.4 ml of sodium hypochlorite
(Naocl-5% W/V)-(Fluka) were mixed with DDW
bringing the final volume to 1 litre.

2- Assay procedure:

One adenosine blank, one reagent blank and one
standard were prepared for the whole series and a
corresponding number of sample blank and samples
(one for each sample) were prepared according to
table (1). The specific activity of the enzyme is
expressed as units/mg protein.

The calculations were made as follows:
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E sample ~ E sample blank = A
E adenosine blank ~ E reagent blank = B
E standard ~ E reagent blank = C

A—-B

Volume activity = C *50 (U/1);37°c

Table (1): Adenosine deaminase assay

Tub Adenosine blank
% Reagents blank (ml) Standard (ml) eno(srlnng an Sample blank (ml) Sample (ml)

Phosphate buffer 1.0 --- 1.0 ---
Buffered adenosme . . 1.0 — 1.0
solution
Ammonium
sulphate standard - 1.0 - — -
solution
Sample - -—- -—- 0.05 0.05
D.D.W. 0.05 0.05 0.05 - ---
The contents are mixed, tubes stoppered and incubated for 60-min in 37°c water bath.
Phenol/nitro 3.0 3.0 3.0 3.0 3.0
prusside solution
Alkaline
hypochlorite 3.0 3.0 3.0 3.0 3.0
solution
The last two solutions were added and the contents Biuret solution: 9 mg of potassium tartarate
of the tube were mixed before pipetting into the next dissolved in 500 ml solution of (NaOH 0.2 Mole; 8
tube. The tubes were incubated for 30-min. in a 37°c gm/1L). 5 gm KI. Bringing the volume to 1L by use
water bath. The absorbancy (E) of the samples was of 0.2 mole NaOH.
read using a spectrophotometers (PU philips) at 628
n.m. against DDW. 1-Assay procedure:

Reagents were prepared according to table (2) and
the calculations were made as follows:

Protein determination

The protein content in the samples was determined
according to the method of Bradford (11) using 0.5 E sample — E blank
mg/100 cc. bovine serum albumine (sigma) as a
standard.

Total protein = x5 (gm/100 cc.)

E standard — E blank

Table (2): Experimental design for protein estimation

Tubes Reagents Standard solution (ml) Sample (ml) Blank (ml)
Sample - 0.2 -
D.D.W.(blank) 1.8 2.0
Standard solution 2.0 - -—-
Biuret solution 5.0 5.0 5.0
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Statistical analysis

Data were analyzed by factorial analysis of
variance. Data for cellular division, Replicative
index and chromosomal analysis were transformed
to logarithms to make them normally distributed.
Investigations of variability between controls and
the relation with other groups were carried out using
stepwise multiple linear regression (12).

RESULTS AND DISCUSSION
Adenosine deaminase activity

Results of the ADA enzyme specific activity is
important to give us clear picture of the human
immune defense system. The data of ADA specific
activity in sera of healthy control and patients group
women are presented in table (3).

Table (3): ADA specific activity of sera from control group and patients groups treated with different doses of

radiotherapy

Studied group Vean value Ofgl]/)[::g; pecific activity P value
Control 216.09 % 5.68 a @®<0.01)S"
Patients group 12291+ 11.68 b ® < 0.01) g

Before radiotherapy

Dose 5 ( 1% week) 3184 552 d ®<0.01)8”
Dose 10 (2" week) 44351 353 ¢ ®<00ns”
Dose 15 (3" week) 48.80% 678 ¢ ®<00ns”
Dose 20  (4"week) 32.00% 136 d ®<0.01)S”
Dose —25 (5" week ) 4706+ 231 ¢ ®<0.01)8”
Dose —30 (6™ week ) 2480 F 140 e ®<0.01)s”

The patients groups are classified according to the
dose of radiotherapy they received.
The specific activity of the Un-treated group was

(12291 11.68 u/mg) which is significantly lower
than the value of the control sera (216.09i 5.68

u/mg) (PS 0.01), while the sera of dose 5,10,
15,20,25 and dose30 groups of women had highly

significant (PS0.0I) lower value of their ADA
specific activity compared to the control group and
Un-treated group (table 3).

ADA enzyme is one of the most essential immune
enzymes. Its function gives picture of immune
status of the body. It was found to play a critical role
in the normal development of the immune system.
ADA is also essential for proper development of T-
and B-lymphocytes in mammals (4).

The reduction in specific activity of serum ADA of
patients can be explained by the effect of the disease
itself and the effect of chemotherapy and
radiotherapy used in treatment of breast cancer. The
mechanisms involved in these effects need further
studies.

Resistance group almost have a higher ADA
specific activity in their sera than that of the
responding group (table 3). Similar results were
recorded in breast tissue. Cancer cells have
increased ADA activity and this might be a
physiologic attempt of the cancer cells to provide
more substrates needed by cancer cells to accelerate
the salvage pathway activity (13). Furthermore, high
ADA activity might also play role in the
detoxification process of high amount of toxic
adenosine and deoxyadenosine substrates produced
from accelerated purine metabolism in the
cancerous tissue (14). On the other hand, the
damaging effect of methotrexate on the ADA
immune enzyme is by blocking denovopurine
biosynthesis, resulting in the accumulation on the
intermediate 5-aminoimidazole-4-carboxamide
ribotide and its metabolites. These substances are
involved in the mechanism of action of low dose
methotrexate therapy by inhibiting enzyme crucial
to immune function e.g 5-aminoimidazole-4-
carboxamide was found to be a competitive
inhibitor of adenosine deaminase (15).
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This explains the effects of radiotherapy on the
specific activity of ADA in sera of patients, which
responded sensitively to several doses of
radiotherapy.
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Detection of ESBLSs in Acinetobacter baumannii isolated from different clinical

cases by using CHROM agar ESBLs

Rana M. Abdullah Al- Shwaikh and Rasha Z. T. Ahmed

Dept. of Biology / College of Education for Pure Sciences — Ibn- Al Haitham / University of Baghdad /
Republic of Iraq

ABSTRACT

Forty (40) isolates of Acinetobacter baumannii were obtained out off (200) isolates collected from different cases
including wounds, burns, stool, urinary tract infection urine, respiratory tract infection and blood samples.

The isolates showed different sensitivity to antibiotics. All isolates were resistant to (Cefotaxime, Ceftazidime,
Cefixime) (100) %. Most bacteria isolates were resistant to Tobramycin (87.5)%, Trimethoprim, Norfloxacin
(75)% each of them, Gentamycin (62.5)%, Ciprofoxacin (60)% and Pefloxacin (52.5)%, while these isolates
showed less resistance to Ampicillin (35) % and Imipenem (12.5)%.

The result of detection ESBLs by using of ESBL CHROMagar showed (37) isolates (92.5) % were ESBLs
positive. While only (3) isolates (7.5) % were ESBLs negative.

The analysis of virulence factors showed 18 (45%) isolates were produced Biofilm, 13 (32.5%) isolates were
Lipase activity, and 7 (17.5%) isolates showed ability to produce protease.
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The effect of different concentrations of the peel and gel of Aloe vera plant leaves

extract in the decimation of Indian mealmoth adults Plodia interpunctella

Sundus H. Alwan

Dept. of Biology/ College of Education / University of Samarra / Republic of Iraq

ABSTRACT

The study dealt with the impact of different concentrations of the aqueous Aloe vera leaves' husk and jelly on the
Plodia interpunctella’ adults after (24, 48) hrs. The results showed that the aqueous extract of the Aloe vera leaves’
husk was superior to the jelly in its activity . The higher significant difference among the treated insects was at
concentration of (100 % ) , the perdition in insects amounted to ( 60 % , 90 % ) after (24, 48 ) hours of treating
respectively. The least significant difference among the treated insects was at ( 25 % ) after (24, 48) hours of
treating and amounted to (5% , 25 % ) respectively.
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The embryonic development and histological structure of pectin oculi in Mallard

Anas platyrhynchos

Tahreer Sh. Ghazi and Mohammed A.H. Ghali

Dept. of Biology/ College of Sciences for Women / University of Baghdad / Republic of Iraq

ABSTRACT

The study of the development and histological structure of pectin in Mallard duck (4nas platyrhynchos) showed
that it was as well as emergence in embryo of 6 days incubation period that arises over the top of the optic nerve,
and completed configured in embryo of 23 day incubation period. It was a folded back type and the numbers of
folds were ranging between 10-12 folds. It consisted of multiple formats pigmentary cells and epithelial cells with
blood vessels.
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The acute toxicity of 2,4-dichiorophenoxyacetic acid herbicide on a water Flea

females Daphnia magna and the effect of chronic toxicity in building life tables

Adel H. Talib and Baraa M. Thaker

Dept. of Biology/ College of Sciences for Women / University of Baghdad /Republic of Iraq

ABSTRACT

The present research had studied the acute and chronic toxic effects of herbicide 2,4- D to zooplankton, which
belongs to the order (Cladocera) on a kind Daphnia magna (water flea) by finding a lethal concentration for
killing 50% of the population ( LCs,) and chronic effect on building the life table of the animal, and the amount
of change in its life cycle as a result of exposure. Using several concentrations for studying acute effects
(1.8,3.6,5.4,7.2,9,18,27,36,45,54,63,72,81) mg \ L for 24 and 48 hours of exposure , the LC50 values were
(32.35 and 10.71) mg /1, respectively. But in chronic exposure, experiments used concentrations (3.6,4.5,5.4 mg /
L. The results showed the herbicide 2,4-D had toxic effect on the animal's life cycle and the low rate of
expected future life with increasing concentrations used and showed significant differences between the treatment
and control.
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9 8 1 0.125 8 63 7.87
10 8 0 0 8 55 6.87
11 8 0 0 8 47 5.87
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13 8 0 0 8 31 3.87
14 8 0 0 7 23 3.28
15 6 2 0.333 6 16 2.66
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Length -weight relationship of crustacean species Macrobrachium rosenbergii (de

Man, 1879) at Al-Suwaira fish farm- Al-Kut province

Maysaloon L. Al- Doori, Nibrass L. Al- Doori and Hussein A.M. Dauod

Dept. of Biology / College of Education for Pure Sciences (Ibn-Al-Haitham) / University of Baghdad /
Republic of Iraq

ABSTRACT

The length - weight relationship of Macrobrachium rosenbergii (de Man, 1879), have been studieds samples were
collected from Al-Sauwaira fish farm (at Al-Kut province) during the period from April to December/ 2008. The
values of the length-weight relationship determined by using lfhe following formula:

W=aL
The results of the present study revealed that the (b) values ranged from 1.924 during April-2008 which
represented the lowest value and 2.848 during December 2008 as a highest value. On the other hand, the (a) values
were ranged between 1.072 and 1.987 at lowest and highest values respectively. The result declear a clear suitable
length-weight relationship and the condition factor (K). The result showed clear changes in K-value during the
different months with range of 0.759 during December to 2.633 during July.
The absolute and relative fecundity of the animal under investigation have been also studied to show the
productive index and the results declear that the rage of absolute fecundity were 578-952 at length 4.9-6.3 cm,
weight (1.2-3.03) gm and during August and April/ 2008 respectively. The relative fecundity were 321-537 eggs
at 4.9-6.3 cm, 1.2-3.01 gm and during October and July respectively.
T-test were used and showed a significant difference for the above relationships.
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A comparative study for some characteristics between two species of okra

Abelmoschus esculentus L. under Al-Najaf province conditions

Jamal A. Abbass, Mansoor A. Aboohanah and Jafar N.A. Jabbar

Dept. of Horticulture and Landscape Design / Faculty of Agriculture / University of Kufa / Republic
of Iraq

ABSTRACT

An experiment was conducted at the private farm in Al-Najaf province during the growing season 2014 — 2015 to
study two varieties of okra local (Al-Hasinwia) and new exported in Iraq (Clemson spineless) on growth and yield
parameters of okra. Experiment was adopted in Randomized Complete Block Design (R.C.B.D ) with one factors
(two variety). Means were compared by Least Significant Deference(L.S.D) test at probability level 0.05.

Results showed that the foreign species had significantly increased vegetative parameters (plant height, number of
total leaves and shoot dry) and content of total soluble carbohydrates, percentage of nitrogen and phosphors in
leaves and fruits and the potassium in fruit compared with local variety which gave the least values. Also the
foreign species gave the best quality for fruit and the highest number and weight of fruit ( 13.88fruit.plant” and
55.33gm) more than that gave the highest yield per plant(2840.84gm)compared with the local variety which gave
the lowest yield (2227.62gm) and the lowest number and weight of fruit(11.40fruit. plant' and 52.67gm)
respectively.
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Diuresis crystals classification for diagnosis of Kidney diseases using artificial

neural network (ANN)

Ziad M. Abood (1), Azmi Tawfeeq (2) and Abdul-Rahman H. Jassim (2)

(1) College of Education / Mustansiriyah University (2) College of Education / University of Anbar /
Republic of Iraq

ABSTRACT

The classification of crystals salts is considered important for the diagnosis of gravel in human kidneys, so it has
been in the current study of an integrated program to calculate the study crystals each sample preparation, as it was
taken 30 pictures of samples consisting of crystals of calcium oxalate single crystals Biurate ammonium crystals
cysteine study (was taking pictures of samples from Nu'man Hospital in Adhamiya, Kamal Al-Samarrai hospital
and Health Center in Al-Dhalik), was elected 60 crystal of crystals derived from them by 20 crystallize for each
type of the above-mentioned study crystals, and then classified into various groups depending on the different
shape and size, it is possible the program application to build a system for medical analysis utilized in the
diagnosis of crystals Diuresis laboratories.

In this study; the use of artificial neural network and digital image processing to give the results of high-resolution
images in the classification of crystals Diuresis depending to the features they contain. It was used 15 hidden
layers and was the result of training, 98.3% and 1.7% error and the test result of 100%.
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) A1) QLQ’JGLM\J 1 AN g gl dpudy el g sl d\ﬁ?!}@h&‘&)&d\hﬁ :(2) ?ﬁJd‘gA%
(Monohydrate) Calcium Oxalate 31aY) a gaedl<l) LS 6f <l ) by

iaal) B giall sl Gl_ay) oo el o1 5y PSREA] &
156.750223 0.462 0.2134 0.38761952 -0.1078433 2.270048 1
156.9488636 0.47 0.2213 0.6836596 0.03516075 2.172926 2
156.0201932 0.445 0.1977 0.413957 -0.0493683 2.136472 3
221.871319 0.456 0.2079 0.7197317 -0.0123295 2.055186 4
222.4781823 0.466 0.2168 0.62121102 -0.0067496 2.054064 5
156.3517655 0.48 0.2301 0.60160266 -0.0002213 2.092163 6
165.5236415 0.477 0.2277 0.7960655 0.00320596 2.295205 7
177.5609952 0.487 0.2375 0.89398971 -0.0242486 2.285778 8
166.8481174 0.147 0.0215 0.84984775 0.02455265 1.805252 9
168.3305304 0.273 0.0747 0.71369826 -0.0245089 1.826065 10
209.4035813 0.443 0.1964 0.83458238 -0.0136442 2.028029 11
183.2332059 0.458 0.2096 0.85231854 0.00024563 2.109045 12
180.0163588 0.447 0.1996 0.81942247 0.0770996 2.072831 13
184.2220708 0.281 0.0788 0.75868212 -0.0104533 1.801198 14
195.6788991 0.411 0.1686 0.7478241 0.03099047 1.974582 15
181.5394456 0.421 0.177 0.6544841 0.00638331 1.987828 16
210.5010389 0.337 0.1133 0.80609082 -0.012735 1.867078 17
169.7121685 0.491 0.2411 0.84607518 0.0215107 2.334383 18
173.2418896 0.481 0.2317 0.66586407 0.03039919 2.329123 19
184.3248478 0.486 0.236 0.73826595 0.03922177 2.325301 20
Pl ) ] elaliil) g ) N1 g o g3 Ay Tl (g jlomal) il ATV g (obosad) Ja sl o (3) B Jg2n
(Ammonium biurate) a g sa¥) &g &5k
(sibeaal) Jauu giall s ball il Ay ol ey o iy ety @
47.15532037 0.378 0.143 0.52667155 -0.0283299 1.985964 1
78.65582684 0.486 02363 0.26823296 -0.0815625 2.22054 2
93.30783682 0.434 0.1882 0.28818423 0.24845489 2.200936 3
82.93054896 0.475 0.2258 0.19293579 -0.1050797 2.164996 4
74.66626302 0.464 0.2151 0.1995362 -0.4918583 2.546929 5
7871071133 0.492 0.2423 0.12428502 -0.6130466 2.953929 6
74.27432378 0477 0.2272 0.16511667 -0.2734211 2.659048 7
87.798151 0.472 0.2229 0.28094874 0.23144793 2.483294 8
81.20144372 0.45 0.2029 0.37676233 -0.006583 1.98757 9
93.28857351 0.435 0.1894 0.62646527 0.28380958 2.174398 10
124.3389751 0.463 0.2139 0.41431153 -0.1127871 2.13721 11
121.1971882 0.462 0.2135 0.11925427 -0.3241752 2.655544 12
88.69221968 0.499 0.2486 0.27587202 0.01511163 2.12532 13
76.91504118 0.481 0.2316 0.33974238 0.11669534 2.127529 14
83.89967147 0.493 0.2433 0.29110053 0.16544831 2.427431 15
90.45560025 0.439 0.1924 0.23186102 -0.1266369 1.79594 16
80.19301165 0.476 0.2269 0.23646094 0.34190612 2.126203 17
84.40855374 0.485 0.2356 0.17968172 0.0212265 2.453289 18
86.92837911 0.445 0.1983 0.60066366 0.11368352 2.176901 19
96.82822523 0.431 0.1856 0.39181565 0.24910928 2.201356 20
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fa) pall il gedaliil) g o) SN g g gl Apaa g il g 5 jbmall il Al g (lean) Jau gal) a8 2(4) aB) J g2
(Cystine Crystals) O & ) sl

(i) Jaau giall bl il Al ok gl &) ilY) [ona &
183.1511844 0.42 0.1766 0.83980307 0.04074455 1.995618 1
186.9070295 0.456 0.2077 0.79874031 0.00074652 2.070178 2
210.3940446 0.426 0.1812 0.83215787 -0.0066502 2.098525 3
221.0650567 0.448 0.2011 0.79196797 -0.0352713 2.048145 4
210.4092486 0.434 0.1887 0.83374008 -0.0138089 2.105994 5
108.7110842 0.422 0.1785 0.53605458 -0.03076 2.03149 6
107.7135849 0.417 0.1735 0.80278937 0.01997858 2.011805 7
206.7453226 0.421 0.1775 0.74156198 0.0336567 2.01582 8
205.558092 0.45 0.2028 0.77500806 -0.0745134 2.064768 9
207.0193222 0.426 0.1813 0.83515457 0.02084675 1.992243 10
110.2956856 0.403 0.1621 0.57115517 -0.0123047 2.003385 11
110.7078605 0.423 0.1792 0.7204909 0.01348077 2.021198 12
110.6682125 0.423 0.1792 0.63803752 3.054E-05 2.014699 13
183.0218439 0.426 0.1817 0.79248452 0.05541156 2.005373 14
182.58831 0.421 0.1774 0.86708365 -0.0189473 2.008109 15
185.0394265 0.452 0.2045 0.89131943 -0.0007048 2.069676 16
222.2240566 0.455 0.2069 0.88542276 0.03420732 2.047297 17
203.0290479 0.44 0.1937 0.85531999 0.0063527 2.006702 18
213.0206557 0.426 0.1812 0.83441144 0.07584522 2.021833 19
209.5566957 0.427 0.1825 0.79074564 0.05947709 2.027013 20
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