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Primary Textbooks in the North of Kurdistan and
The Language of the Textbooks

Abstract
Because, after First World War, Kurdish home was distributed among surrounding countries, there was
an attempt to annihilate them. They started from language as it was prohibited in most of the fields
such as Education and Teaching. So, as a reaction, there have been a lot of tries by intellectuals to make
the Kurdish language a medium of instruction in the south of Kurdistan.
At first, in the second decade of the last century, the effort was very slow, and it passed through
some stages. This study is devoted to this subject, and it tries to state the methods of setting the
textbooks according to the educational elements. It also shows the positive aspects and weaknesses
of the methods. The first stages of studying are gradually determined, with the quality and method of
setting the primary textbooks in detail. Later, some texts of the primary textbooks are analyzed.

Keywords: Kurdization, Textbooks, Language of writing Science, scientific dialects, Assessment.
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The importance of humanization value in this era and form the

perspective context Jalal al-Din al-Rumi
Abstract:

Humanization is when a person understands that he has a value and is aware of his essence and self and that
he is a rational being, and these are the foundations on which a person builds his personality on this value. Man
is one of the beings in this universe, and from this standpoint, scholars and the God-knowing have attempted
to understand this human being through depth and contemplation to know what the human being and his
essence are, and directing them towards the higher level. Among those scholars is Mawlana Jalaluddin Rumi,
who is the subject of our research especially his views and contemplations on the concept of humanization, and
through contemplating his poems and writings. We analyzed his perspective and delved into his contemplations,
and also examined his poetic texts to understand the perspective of this scholar about the nature of man, and
then addressed the principles through which man can reach perfection. Finally, the importance of Mawlanas

contemplations on his understanding of humanization in this age was pointed out.
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Impact of climate on buffalo milk production in Hajiawa sub-district

Abstract

In the study area buffaloes have in the Kanimaran village, the climate elements are the most important
natural factors that impact on buffalo’s yields directly and indirectly, buffalo products are change by
the season due to change weather in the research area, the most significant climate elements is a
temperature, especially hot temperature is a negative effect on it. In the territory buffalo is used for milk
product and meat, I collected data in the fields. Buffalo milk production daily is about Y- « - litre and it
has a high quality, because it has a good climate elements.

Keywords: buffalo, Kanimaran, climate, Temperature, milk
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The effect of wind on human thermal comfort and its role in tourism activity
(A comparative study between Khanagin and Halabja)
Abstract
The research aims to study the effect of wind on the thermal comfort of human in the city of Khanaqin
and Halabja, depending on the rates of temperature and wind speed, using the Siple and Bassel guide.
uncomfortable, and there are other months that are inappropriate and uncomfortable for a person and

feel distress and inconvenience and adherence to his life activities, including tourism activity.
Keywords: Thermal comfort, Siple and Passel, Tourism development
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Geographical distribution of the efficiency of services for middle education
in the district of darbanikhan
bewtwen the 2020-2021

Abstract

The importance of this research entitled Geographical Distribution of the Efficiency of Preparatory
Education Services in Darbandikhan District,in ¥+Y)-Y-Y-, in terms of presenting the potentials and
determinants in order to evaluate them and their efficiency compared to the number of the population
of the study area and their geographical distribution on the one hand, and the application of the Iraqi
educational standards and indicators set by the Ministry of Planning in the Kurdistan Region of Iraq and
approved by On the other hand, UNICEF accepted the number of schools, students, teaching staff and
academic divisions, and school services as it turned out that the number of middle schools in the study
area was V¢ schools, distributed differently between the neighborhoods of the city center, The district of
Bawah Khoshin, and the villages of the district, including Bani Khelan, Punkeh Lah, and Meera De. The
number of teachers and students in middle schools is (Y¥¢Y) teachers, of whom (11V) are teachers (%¢4)
and (YV1) schools (%0Y), while the number of students is (¥+YA) students (Y¢4Y) males (%¢3) and (Y0¢V)
of females (%0Y), and the research concluded with conclusions and recommendations that emphasize
the importance of improving preparatory education services in the study area in an easy and regular
manner that coincides with a time when the need for education became a paramount necessity in It did

not witness rapid leaps towards development and sustainable development.

Keywords: Geographical distribution - preparatory education services - standards - efficiency -
Darbandikhan district.
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Measuring and analyzing the impact of external loans on some macroeconomic variables in some selected
countries (USA, Egypt, Iraq) During the (1980-2020)

Abstract:

External debts are one of the unusual sources that some countries and governments often resort to their finan-
cial needs as a result of a number of reasons and factors of economic, financial , social and political. This resort
can result from contracting or concluding a number of economic, financial , social and political impacts. This
article aims to measure and analyze the impact of external debts on some macroeconomic variables in selected
countries (USA, Egypt, and Iraq) for (1980-2020, in addition using the Econometrics method through appling
time series and panel data on some macroeconomic variables, including (Economic growth, investment and
inflation rate) in the selected countries. At the end the article concludes that there are positive and negative
impact of external debts, but in general the external debts has positive impact in economic growth, investment
and inflation rate in USA, but this impact is negative in Iraq, while this impact is moderately( positive and
negative) in Egypt, and this difference is due to how the external debt process and the amount and type of in-
terest rate as well as how countries direct and use external debts. Therefore, countries and governments should
reconsider the issue of external loans in terms of reasons and conditions and the necessity of linking them

to strategic investment projects that can service their debts without being a burden on the national economy.

Keywords: External debts, Macroeconomic variables,se lected countries
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Abstract :

The current research aims to identify the level of psychological immunity, social support and life satis-
faction as a whole, according to gender and specialization, Also to identify the relationship between the three
variables among university graduates in Sulaimanyah city. The sample consisted of (360) unemployed gradu-
ates from the University of Sulaymaniyah. In order to achieve the study aims, the researcher prepared a scales
to measure psychological immunity, to measure social support and life satisfaction, depended on tow scales
that prepared by(Zimet&Dahlem,1988) and (Al Daqusy, 1996). After processing the information by using the
statistical program (SPSS), The results showed a moderate level of psychological immunity and a high level of
both social support and life satisfaction among university graduates. There are no significant differences in the
level of Psychological immunity and life satisfaction according to both variables specialization and sex. But
there are significant differences in the level of social support according to sex which is higher among female
graduates and according to specialization which is higher among humanitarian specialty. There are positive

correlations between the three search variables in general among university graduates.

Key words: psychological immunity, social support and life satisfaction.
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Abstract

Modern life is accompanied by many kinds of noise signals. Equipment, devices, and tools are
cheaper in price and more affordable today, but in many cases, they generate more noise. Competi-
tion between companies made them use cheaper materials and concentrate on electronics to make
their products cheaper. In the end, the customer is the victim. For example, electric fans manufac-
tured in the fifties and sixties of the previous century was much quieter than the ones manufactured
after that. Also (in general), cars manufactured at that period were much quieter, especially for
the inside cabin noise. Why is that? All due to competition and the run for using low-cost plastic
materials to have a better end product price. Here we are trying to emphasize this issue and show
how we can use electronic means to reduce environmental noise to have a better life. Using this
approach is a key to solving this issue for budget limited people. Wealthier people usually have the
option of using expensive products that are usually equipped with better sound insulation. Hence,
this work is the cost-effective approach for reducing noise around us, and for sure this approach is
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1. Introduction

Noise, our modern life fellow is affecting us in a bad way. A lot of stress and anxiety are related to it.
Millions of cars on roads generate noise, even small equipment like Laptops and Computers have
cooling fans that generate noise. It is hard to imagine a device that is not related to some kind of
noise. Even small transformers (step-up and step-down ones) on printed circuit boards have some
kind of related noise. How to get rid of these noises, one approach is to be wealthier. By being wealthier
you can buy properly designed equipment, devices, etc., that usually generate the least amount of noise.
But who doesn't like to be wealthier? And is that affordable for everyone? Of course not! The solution
to this dilemma is to use the low-cost electronic devices that are partly responsible for noise generation
to counteract these noises. This process is called active noise cancellation (ANC).

By active noise cancellation, we achieve a better quitter environment for all living creatures on this
planet. The problem is that this cancellation process works well in a closed environment and not in
open ones. It could be used inside cars, rooms, and halls, but not in the backyard of a house. In an
open environment, many parameters need consideration. The first is the type of noise signal to be
cancelled. As open environments contain different kinds of noise signals and a decision is required on
which noise to cancel. The second is to find the source and direction of the noise signal which is hard
to do in open environments, due to having many signals entrance paths. This is not the case in closed
environments as the noise source and direction is indicated. Although research works continue in this

direction and nothing is on the stop.

Two approaches are used for this purpose:
® Cancellation through a feedback control system.

® Cancellation by using filtration.

This paper provides a state-of-the-art review of this field and it also contains the various algorithms
used in signal filtration and cancellation. It has been organized as follows: Section 2 describes feedback-
based noise cancellation; Section 3 is about filtration-based signal cancellation and it contains a
comparison between LMS, NLMS, and RLS. In the fourth section (4) we describe the metrics used for
performance evaluation. The next section, five (5), is on the application of the adaptive filters. Section
6 is on the core issue of this paper, which is Active Noise Cancellation (ANC). The last section before
the conclusion is on available products for noise cancellation on electronic trading platforms. We like
to say that we do not go for or against any product, but it has been mentioned to give a broader topic
view. The conclusion is provided in Section (8).
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Table 1 shows the all-notation which is used throughout the paper. Readers who are not specialized in
electronic engineering or signal processing can skip the equations and concentrate only on the textual

description of the topic.

Table 1: Notation

Symbol Description

” . ” 2 Squared Euclidean norm of a matrix

(_ )T Transpose of matrix or vector

(_ ) * Complex conjugate

(_ )H Hermitian matrix (conjugate transpose)

) )—1 Inverse matrix

2. Feedback based Cancellation

In feedback noise cancellation the processed signal is subtracted from the original one by counteracting
it. The resulting surrounding environment should be less nosey with this process, and filtration could
be used to concentrate on the signal or the frequency to be cancelled. Two main techniques are

available to achieve this: the feed-forward and feedback schemes.

The feed-forward technique is more efficient with low environmental noise; however, the feedback
technique is effective for high environmental noise (multi-directional noise). In 1953, Olson and May
studied the feedback ANC headset, and a typical one is shown in Figure 1. From the figure, it is clear
that a feedback ANC system consists of a control system (controller), a microphone (MIC), and a
speaker (SPK) for cancelling or reducing noise signals. The controller could be analogue or digital and
the former is more effective for broadband noise signals and less efficient for narrowband noise signals.
In addition, the analogue feedback controller is fixed and cannot track noise variation. The digital
ANC system uses the adaptive filter and it can adaptively update the filter coefficients to cancel or

minimize undesired signals (Song, et al., 2005).

gnoise

—

/ : I
l' OA : Dﬁ | "J Controller
\ ;g;:spl( *

Figure 1: Feedback Control ANC (Song, et al., 2005)
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3. Filtration based Cancellation

In filtration-based cancellation, two approaches are used. The old one is through using analogue
filtration and the modern one is by using digital filtration. In the next subsections, both types are

described, and as we are living in the digital age, the main concern will be the digital one.

3.1. Analog Filtration

In Analog filtration operational amplifiers (OP-Amps) are used to create active filters. Not many
advances have been achieved in this direction particularly for noise cancellation, although some
companies in the past manufactured some products, claiming it carries noise cancellation. There is no
proof of whether they used Analog filtration (or how effective they are), but we classified them as
Analog, based on the product manufacturing year. For example, in the pre-1990 era, it will be hard to
find products that used digital filtration except for the military field, and if there was (although no

evidence of that is found), they will be very expensive and not for public use.
3.2. Digital Filtration

In digital filtration, signal processor chips and digital algorithms are used for that process. In other
words, a digital filter is a mathematical algorithm applied in software or hardware on a digital input
signal to create a digital output signal for reaching filtering objectives. Digital filters can be categorized
as time-variant or time-invariant, linear or nonlinear, casual or non-causal. A system is said to be
linear if it satisfies the superposition principle. When the system remains unchanged over time the
system is called a time-invariant system. The digital filter is causal if the output of the filter depends
on only the present and past input signal however non-causal filter output relay on the present past
and also future input. This is meaning the non-casual filter can predicate the future input that would
be applied in the future (Lee & Kuo, 2001).

Two types of digital filters are available, the traditional one and the adaptive one. The traditional one
has one input and output signal. The adaptive has many, and the concern here is adaptive filtration,
as it plays an important role in Active Noise Cancellation (ANC). It adaptively updates the coefficient
of the filter to minimize the noise signal. The desired signal is corrupted by the noise signal and

reduces the performance of the wanted signal.

Various algorithms are implemented and developed by researchers to improve the quality of the signal.
In this paper, the basic general algorithms such as Least Mean Square algorithm (LMS), Normalized
Least Mean Square algorithm (NLMS), and Recursive Least Square algorithm (RLS) are compared in
terms of different parameters such as input/output, computational complexity, hardware

requirements, cost, etc. The goal is to help the reader to know how to design and select the algorithm.

In most electronic systems, a filtering technique is used to eliminate or minimize a noise signal. When
the signal passes through a channel an unwanted signal is added to the desired signal. A filter is a
system applied to a set of noisy data to extract the desired signal in a specified manner. The main

objective of the filter is to improve signal quality and separate signal components that have been
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previously combined. The filters can be fixed or adaptive. The fixed filter can pass the frequencies
contained in the signal and discards the frequencies occupied by the noise when the signal and
unwanted signal are identified previously. However, adaptive filters are filters with the capability of
adaptation to an unknown system (adjust their coefficient automatically), and their design requires no
prior information on signal or noise characteristics. Adaptive filters have the advantages of versatility

and low cost compared to fixed filters.

Inverse modelling, identification, prediction, and interference are the basic applications of adaptive

filtering (Falcdo, 2012). According to the frequency (low or high), the filter can be classified into four
types:

1. Low Pass Filter passes only the frequencies below the cut-off frequency through the filter and
attenuates the other contents.

2. High Pass Filter passes only the frequencies above the cut-off frequency and other frequencies
are attenuated.

3. Band Pass Filter passes a certain band of frequencies, however attenuating all frequencies outside
the band.

4. Band Stop Filter rejects only a band of frequencies while passing all frequencies outside the band
(Porle, et al., 2015.).

There are two types of digital filters which are Finite Impulse Response (FIR) and Infinite Impulse
Response (IIR). These systems are represented by differential equations and can be implemented in
hardware/software. There are several ways to implement difference equations which are called digital
filter structures. The structures are derived based on computational complexity, memory, finite word
length effects, etc (Lee & Kuo, 2001).

3.2.1. Finite Impulse Response

An FIR system has a finite response and does not have feedback. The general Input/output difference
equation of FIR is expressed as (Proakis & Manolakis, 1996):

M-1 (1)
ym) = > bx(n - k)
k=0

Where b(k), k=0,1,2,..., M-1 is the impulse response coefficients of the filter, and M is the filter’s

length. By taking the z-transform for the equation 1 becomes:

M-1 )
V() = ) bIOX(@)z
k=0
Thus, the system transfer function for FIR filter is:
3)

H(z) = Z b(k)z*
k=0
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gure 2 shows the basic structure of the FIR filter. The main features of the FIR filters are always
able because the output does not depend on the past output (non-recursive), linear phase response,
w sensitivity to quantization noise, and simple to implement. The FIR filter can be realized in several
ays such as direct form, cascade form, frequency sampling structure, and lattice structure (Proakis &
lanolakis, 1996).

X[n]

y[n]

Figure 2: Finite Impulse Response (FIR)

2.2. Infinite Impulse Response

he IIR has infinite impulse response, and the filter output depends on the past output and the present
1d past input thus it's called a recursive filter. The general input/output difference equation of the
R filter can be expressed as (Proakis & Manolakis, 1996):

N

ym) = = > a()y(—k) + ) b()x(n - k)
k=0

k=0
"here a(k) and b(k) are the coefficients of the filter and x(n), y(n) is the input and output of the filter.

4)

y taking the z-transform for the equation 4 becomes:

N M (5)
Y(z2) = — z a()Y (2)z~* + Z b()X (2)z*
k=0 k=0
hus, the system transfer function for FIR filter is:
M -k
_ob(k)z (6)
H(z) = Q=0 b(k)

1+ YN alk)zk

gure 3 shows the basic structure of the IIR filter. The major advantages of the IIR filters are the
edback, ease of design, and implementation as they require a smaller filter size, however, the IIR
ter is an unstable and nonlinear phase. The IIR filter can be realized in several ways such as direct

rm, cascade form, parallel structure, and lattice structure (Proakis & Manolakis, 1996).

VOA



\@b il i SogainliSHl 1 ol soS 5y

>z

y(n)

Figure 3: Infinite Impulse Response (IIR)

4.  Metrics

The main Performance Function used in digital filters is the Mean-Square Error (MSE), which is
used to measure the performance of the adaptive filter (Lee & Kuo, 2001). The filter updates the
coefficients (in both FIR and IIR) to improve specifically determined performance criteria as shown

in Figure 4

MSE is expressed by:
¢(m) = E[e*(n)] @

f (Tl) depends on the length of the filter weight (L).

The output y(n) can be expressed as:
— T T
y(m) =wi(m)x(m)x" (Mw(n) ®)
The error signal is determined by comparing the output signal y(n) with the desired signal d(n)

e(n) =dmn) —ym) =dn) —w'(n)x(n) ©)

The MSE can be determined by substituting equation 9 into equation 7.

§(m) = E[e*(n)] (10)
= E[d(n) —w' (n)x(m)][d(n) —wm)x" (n)]

Where:
) = E[e*(n)] = E) (1)

é(n) = E[e*(n)] = E (12)

¢(n) = E[e*(n)] (13)
= E[ld(n)|*] = 2p"w(n) + w" (n)Rw(n)

P is the cross-correlation vector and expressed by:

Vo4
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And R is the input autocorrelation that can be expressed by:
p = E[d(n)x(n)] (14)
R =E[xT(n)x(n)] (15)

By taking the derivative of equation 18 according to the w(n); it gives the minimum MSE (the

optimum tap filter w°):

0é(n) . (16)
= e R_l
ow W p

This equation is known as a Wiener filter, which defines the optimum tap weight in terms of
autocorrelation and cross-correlation function. The autocorrelation is between the input of the system

x(n), and cross-correlation is between the input x(n) and desired signal d(n).

Thus, the minimum MSE is achieved by substituting the optimum tap weight w° in equation 13 is:
&(n) = E[e?(n)] = E[d(n)?] — p"w?° (17)

5. Adaptive Filtering Algorithms

Adaptive filters vary the frequency response and bandwidth with the time to get called a time-varying
filter. Thus, based on incoming signals, the coefficients of the filter are automatically adjusted by an
adaptive algorithm. In digital signal processing, the adaptive filter algorithm is utilized for channel
equalization, interference cancellation, and channel estimation. Adaptive filter algorithms such as
Least Mean Square, Normalized Least Mean Square, and Recursive Least Mean Square are described

in the next sections. The adaptive filter algorithm consists of two parts (Lee & Kuo, 2001):

1. Filtering process: A process of calculating the output of the filter generated by a set of tap-

inputs, which are similar to the input signals.

/' i(n)

B ym o - e(n)
Digital filter —>

x(n)

Y

Adaptive algorithm |

4

Figure 4: Adaptive filter algorithm
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2. Adaptive process: A process to adjust the coefficients of the filter based on estimation error.

Figure 4 shows the general block diagram of adaptive filter algorithms.

Where:

x(n): reference input signal

y(n): digital filter output signal

d(n): desired signal

e(n): error signal, and e(n)= d(n)-y(n)

As mentioned earlier, there are two types of digital filters FIR and IIR filters. The FIR filter is linear
phase response and stable in comparison to the IIR filter which is unstable. Since the filter need
adaptation, the stability problem is much more complex to handle. Therefore, for real-time

applications, the FIR adaptive filter is broadly used.
The output of the FIR filter with the length M is:

(18)

y(m) = ) w@x(n k)
k=0

Where by(n) is the time-varying filter coefficients and adjusted by the adaptive algorithm. The input

vector a time n is:
x(n) = [x(M)x(n—1) ......... x(n—M+ D]T (19)
The weight vector at a time n is:
w(n) = [wo(m)wy(n) ... wy_ ()" (20)
By using the vector operation, the output y(n) can be expressed as:
y(n) = wh (n)x(n)x" (n)wn) 1)
The error signal is determined by comparing the output signal y(n) with the desired signal d(n)

e(n) =dn) —y(n) =dmn) —w’(n)x(n) (22)
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5.1. Steepest Descent

Each algorithm has the corresponding cost function to operate and is required to be improved. In the
steepest descent, the cost function is Mean Square Error (MSE). Mean Square Error is a quadratic
function of the weights and is represented by a positive bowl-shaped surface shown in Figure 5. The
proper algorithm is selected based on the complexity, convergence, and steady-state performance.
Steepest descent (SD) is an iterative method, in the beginning, and it uses some initial weight vector.
The filter taps are updated at each iteration in the direction of the negative gradient of the error surface.
When the performance surface has the greatest rate of decrease, the steepest descent reached the

optimum point. The steepest descent can be expressed by (Falcdo, 2012) (Sahoo, 2012):

w(n +1) = w(n) — g vE(n) 9
Where:
X: is the step size
VE (n) is the gradient of the error function e(n) concerning w(n).
dle(n)? (24)
vE(m) = 200 = Bllan)[2] - 2pTw(n) +
wl (n)Rw(n)=—2p + 2Rw(n)
Thus, the new filter weight is:
wn+1) =wh) — §=W(n) + u (25)

Substitutingp) = E [d (n)x (Tl)], andR =F [X T (n)x (n)] in equation 25, the update
weight vector is:

wn+1) =whn) + ux(n)[d(n) — y(n)] (26)

=w(n) + ux(n)e(n)
The resulting filter is called Least Mean Square Algorithm (LMS). LMS algorithm is generally used

in various applications and it is discussed in the next section.
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Figure 5: Performance surface

5.2. Least Mean Square Algorithm

The Least Mean Square algorithm (LMS) is designed by windrow Hoff in 1959 and it is based on the
random gradient steepest descent to determine filter weight which minimizes the MSE. It is the
simplest algorithm in designing adaptive filter structures (Hayes, 1996) (Dewasthale & Kharadkar,
2014). The main advantages of the LMS algorithm are strength and simplicity. The simplicity of the
LMS algorithm is due to using fewer numbers of additions and multiplications. As MSE depends on
the convergence factor (X), the strength of the LMS algorithm is related to the fast convergence rate.
This fast convergence works well with large MSE values, however, with small step size (small MSE

values) the convergence rate tends to be slow (Mon, et al., 2016) (Olyaee, et al., 2010). Figure 6 shows

/' i(n)

x(n) Wi(n) y@) F e(n)_.

the general block diagram of the LMS algorithm.

> LMS <

Figure 6: Adaptive filter with LMS algorithm

The output of the FIR filter y(n) is expressed by:

(27)

y() = wn) +x(n) = ) wy@x(n—1)
[=0

Vv
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Where n is the number of iterations. The error signal can be calculated by:
e(n) =d(n) —y(n) (28)
Where:
d(n) is the desired output
y(n) is the output of the FIR filter

In the steepest descent adaptive filter, the updated filter equation is given by:

wn+1) =wn) + uEle(n)x*(n)] (29)
The expectation [e(n)x*(n)] is usually unknown thus there is a practical limitation with this algorithm.

Hence, the expectation [e(n)x*(n)] was replaced by an estimated sample mean.

(30)

L-1
1
Ele(n)x*(n)] = ZE e(n—Dx*(n—10)
1=0

Therefore, the update tap vector becomes:

/,LL_l (31)
win+1)=wn)+- ) en—Dx*(n—1)

If it utilizes only one sample mean (L=1), which is a special case, the sample mean will change to:

Ele(m)x* ()] = e(n)x*(n) (32)
By substituting the equation (32) into equation (29) the update weight vector for the LMS algorithm

is:

w(n+1) =w(n) + ple(n)x*(n)] (33)
The adaptive filter based on the LMS algorithm has 2L+2 multiplications and 2L additions per

output value.

5.3. Normalized Least Mean Square Algorithm

The Least Mean Square algorithm uses a fixed convergence factor X, when the step size is large. This
algorithm experiences a gradient noise amplification problem which is solved by using the Normalized
Least Mean Square algorithm (NLMS). NLMS uses a time-varying convergence factor K(n), thus this
algorithm increases the convergence speed compared to the LMS algorithm (Thenua & Agarwal, 2010).
The update weight vector for the NLMS algorithm is (Poularikas, 2017):

Ve
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wn+1) =w(n) + un)le(n)x(n)] (34)

After that, we will define the Posterior error e,(n), as:

eps(m) =d(mn) —w(n + DxT(n) (35)
And the Error can be calculated by

e(n) = dn) —w'(n)x(n) (36)

By substituting equation 34 and equation 36 in equation 35, the Posterior error e,(n) becomes:

eps(m) = [1 — u(m)x" (M)x(n)]e(n), and x" (M)x(n) = (37)
lx(MI* = i x(n — D)2

Reducing e, for K(n) is:

_ 1 (38)
) = LR

Substituting equation 38 into equation 34, the updating weight filter becomes:

(39)

wn+1)=wh) + ——— x ( E [e(n)x(n)]

But the general updating weight vector for the NLMS algorithm is:

(40)

wn+1)=wh) + ———— x ( E [e(n)x(n)]

Note that the X-NLMS is the improved version of the NLMS algorithm and it can be expressed by:

(41)

. U
wn+1)=wh)+ T [e(n)x(n)]

Where X is a small positive number? Introduced to avoid updating the weight vector to infinity when

the input signal x(n) becomes very small or zero.

5.4. Recursive Least Square Algorithm

In time-varying environments, the Recursive Least Square algorithm has super performance. However,
this algorithm has stability and computational complexity problem. The main advantage of the RLS
algorithm over the LMS and NLMS algorithm is a faster convergence. The purpose of the LMS
algorithm is to minimize mean square error which is the sum of the squares of the difference between
the desired signal d(n) and the filter output y(n). Conversely, the objective of the RLS algorithm is to

reduce the weighted least-squares cost function directly from the input signal x(n) and desired signal

Vo
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d(n). To minimize the weighted least squares error, the RLS algorithm yields a set of filter coefficients
w, (k) at sample (n) (Thenua & Agarwal, 2010) (Lampl, 2020). The weighted least-squares cost function
WLS of the RLS can be expressed by (Falcio, 2012):

k (42)
J@) = e
i=0
Where:
X : is the forgetting factor (OXXX1) which gives exponentially decay weight to older error samples.

e(n): is the error signal (difference between desired signal and output signal generates by a

transversal filter) and can be expressed by:
e(n) =dm) —y(n) =dm) —w'(n— Dx(n) (43)
The tap-input vector x(n) is given by:
x(n) =[x(n),x(n—1),......,.x(n—M+ D]" (44)
The tap-weight vector w(n) is given by:

w(n) = [wo(n), wy(n), ..., wy_,(M)]" (45)

When the tap-weights have optimum value, the value of the cost function becomes minimum. The

optimum value of the tap-weights is described by the normal equation in matrix form as:
o(mw(n) = z(n) (46)

Where @ (Tl) is the square correlated matrix and it can be expressed by:

k (47)

o(n) = z Al (n)xT (n)

i=0
The z(n) is the M-by-1 cross-correlated matrix, and it can be written as:

k (48)

2(n) = Z e (n)d* (n)

i=0
Where:

x(n): is the tap inputs of the transversal filters

d(n): is the desired signal

Vil



¥

il yla S0giaaddSl & uilinndyeS )

2@

>~z
LMS NLMS RLS
Input 1. Initial vector w(n)=0 1. Initial vector w(n)=0 1. Tap-weight vectorW (n—
parameters 2. Input vector x(n) 2. Input vector x(n) 1)
3. Desired output d(n) 3. Desired output d(n) Input x(n)
4. Step sizeX 4. Step size X, constant ¥ Desired output d(n)
Correlated matrix
-1
0, (n—1)
Output 1. Output of the filter Output of the filter y(n) 1. Filter output Yp_q (n)
parameters y(n) 2. Tap vector w(n+1) 2. Update tap-weight vector w(n)
2. Tap vector w(n+1) Update of the Correlated
-1
matrix Q) A (TL)
Computation 1.  y(n) =wT(n)x(n) 1. y(n)=wT(n)x(n)
procedure (for e(n)=d(n)-y(n) 2. e(n)=d(n)-y(n)
real function) w(n+1)=w(n)+Re(n)x ( | 3. W(n + 1) = W(Tl) +
n) Y
e+xT (n)x(n) [e (n)x(n)]
Computation 1. y(m)=w"(n)x(n) 1. y(n)=w"(n)x(n) 1.  Gain vector
procedure (for e(n)=d(n)-w"(n)x(n) 2. e(n)=d(n)-w"(n)x(n) k(n)

:omlt)}ex) w)(n+l)=w(n)+®e(n)x( 3. W(Tl:‘ 1) = W(n) + 1—1¢A—1(n _ I)X('ﬂ
unction n * = — —
e+xH(n)x(n) [e(n) x(n) 1+ A le(n)(bA 1(n — ]
2. Filtering y(n)=w'(n)x(n)
Error estimation e(n)=d(n)-
y(n)
4. Update tap-weight vector
wn)=wn-1) +
k(n)e*(n)
5. Update of the correlated
matrix
-1
B, (n)
=210, (n-1)
— A kM (M), (n
— 1)
Addition or 2L 3L 2L°42L
subtraction
Multiplication | 2L+2 3L+2 3L7+4L
Division 0 1 1
Convergence Slow Faster than LMS (medium) Faster than LMS and NLMS (high)
(Sujathakumari,
2018)
Stability more stable Stable Less stable
SNR ( Hadei | Low Better than LMS High
& Lotfizad,
2010)
Complexity | Simple More complex Most complex
(Sujathakum
ari, 2018)
Cost Low Medium High cost
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To calculate the RLS we need to apply the matrix inversion lemma, and then we have:
-1 _ 1—1 -1 -1 T -1 (49)
04 M=42"0, (n=-1) -4 k(Wx (WP, (n—-1)
Where:
@ A_l (TL): is the invert correlated matrix

-1
A ":is the inverse forgetting factor
K(n): is the (M-by-1) gain vector
The gain vector k(n) is calculated by:

70,7 (n - Dx(m) (50

(n) = 1+ 27 %o, (n — Dx(n)

Thus, the update weight vector w(n) can be calculated by:
wn) =whn—-1)+ k(n)e*(n) (51)

Table 2 show comparisons among LMS, NLMS, and RLS in term of various parameters such as input,
output, computation procedure (for real and complex function), addition/subtraction,

multiplication/division, stability, cost, convergence, complexity, and SNR (signal to noise ratio).

Table 2: Shows the comparison among LMS, NLMS, and RLS algorithms.

Important things that could be extracted from the table is that the least computation-intensive
algorithm is the LMS and the most is the RLS. Stability-wise, the most suitable algorithm is the LMS,
and the least is the RLS. NLMS algorithm is between the two. Concerning the convergence which is
an important factor in digital filtration algorithms as it describes how fast the error signal is reduced,
the RLS is the best and the LMS is the worst (NLMS is in-between).

6. Application of Adaptive Filtration

Adaptive filters are used in several applications such as noise reduction, telecommunication, radar,
video and signal processing (audio is part of it). The performances of the adaptive filters rely on the
algorithms and the design method. Adaptive filters are implemented in three ways: analogue, digital
and mixed. Each has its own advantages and disadvantages. In addition, many types of filtrations are

possible with adaptive filters, linear, nonlinear, FIR, and IIR (other types are also available).

Adaptive filters have four conventional applications such as noise cancellation, inverse modelling,
system identification, and linear prediction (Morales, 2011). As our concern here is noise cancellation,

other applications are not described in this work.
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6.1. Noise Cancellation

Figure 7 shows the noise cancellation system which is consist of two microphones, the first microphone
is used to measure the noise signal (r’(n)), and the second microphone is used to measure the desired
signal which is corrupted by the noise signal (d(n)+r(n)). To cancel out the unwanted signal from the
desired signal d(n), the adaptive filter processes the noise signal to make it equal to the noise that
corrupted the signal and subtract it. Noise cancellation can be effective in many places, like cars,

aircraft, headphones, medical devices, and industrial processes (Morales, 2011).

d(n) + r(n)

r'(n) Adaptive |¥(n) 2
| Filter

e(n)
Adaptive
Algorithm

Figure 7: Adaptive noise cancellation system

Figure 8 shows the feedback ANC
system inside a room. The system consists of a two-sensor, which includes an input sensor (MIC),
adaptive filter, and cancelling source speaker (SPK). The input sensor is used to measure the

annoying noise and provides the input to the adaptive filter.

Figure 8: Feedback ANC system inside a room

7. Available ANC Systems

In this section, we list some products manufactured by companies claiming that they cancel annoying
noises or are embedded with active noise cancellation. Although we have no feedback on how effective
these systems are, we address them based on the company's advertisements.

Many professional headphones are labelled that it has noise cancellations. As it has been mentioned
before sound cancellation should work well for headphones because the surrounding environment is

very small, as headphones are directly attached to the ear.
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For headphones, and if someone visits any electronic trading platforms like Amazon or Ali-express,
and type "Noise Cancellation Headphones", a list of products will be shown. Here we list a sample
manufactured by Sony cooperation, although mentioning that product should not be taken as pros or
cons for it, but Sony is selected as it is an old company in the field of electronic products
manufacturing. We choose Ali-express and the product name is "Used, Sony WH-XB900N Hi-Res
Noise Canceling Wireless Headphone". The price is around 120 USD for the used one, and as the

name is referring to, it has noise cancellation.

In the case of open environments, a company manufactured a product named Muzo and the
advertisement for this product is: Your Personal Zone Creator with Noise Blocking Tech (Kickstarter,
2017). The cost is around 500 USD. We tried to check the availability of the product on Amazon.com,
but at the time of this writing, it was not. Although, the availability of the product on Amazon should
not be taken as pros or cons, as we wittiness sometimes products on that link but they are not good

(not only on Amazon but on all trading platforms).

8. Conclusion

One of the goals behind this paper is to help researchers properly select the most suitable algorithm
for applications-wise noise cancellation. The main techniques used for noise cancellation are described
in this paper, the noise feedback control system, and the adaptive filtration algorithms. For the adaptive
one, many algorithms were developed by researchers where each algorithm has different parameters
based on the input/output and the update of weight coefficients. Hence, this paper review and compare
the most common algorithm such as LMS, NLMS, and RLS algorithm. The LMS algorithm is more
stable with less SNR (signal to noise ratio) compared to the NLMS and RLS algorithms. The RLS has

higher convergence rates and signal to noise ratios, in addition to being less stable and costly.

Active noise cancellation is opening many horizons for humanity to have a better surrounding
environment. It starts with the cancellation of unwanted noise signals that are annoying to humans,
creates stress and anxieties, to embedding certain kinds of sounds or melodies in sound playing systems
to enhance the surrounding environment. For example, in a living room these systems can reduce
modern lifestyle companion noises like air-conditioner systems noises; it can also embed some nature-

related sounds to please the room's occupants.

As it has been mentioned before, one of the challenges that face ANC is that it works well in closed
environments and not open ones. Although, there has been some penetration by a small number of
companies claiming that they manufactured systems that work for open environments, after testing it

was found that they are not effective, but the pace is continuing.
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1 Introduction

Surface water is a significant source of water available in rivers and reservoir, and are used for various purposes such as drink-
ing, irrigation, and fish culture. Nowadays, and as a result of worldwide increasing population and pollution, surface water
has become a significant issue [1]. Usually, water quality decreases as a result of increased anthropogenic activities. Moreover,
agricultural practices such as using pesticides and fertilizers have great impacts on the quality of surface water resources [2].
Water quality management for drinking purposes must be focused on diseases prevention; so that, it may transmit diseases and

pollutants in many cases [3].

Therefore, drinking water has to be fit with human needs. Also, water supplies must be suitable for all domestic uses. Domestic
water supplies are usually subjected to pollutants that are directly introduced into the water distribution system from the treat-
ment plant, erosion and through pipe leakages [4]. Water Quality Index (WQI) which has been used in this study is an indicator
of water pollution. Also, it is a tool utilized to determine the quality of water by using some physicochemical parameters. So,
WQI expresses ultimate water quality at a certain station by providing single values. This study aimed to investigate the classes
of WQI before and after the process of water treatment at Bardasoor Water Treatment Plant WTP, and also at different points in

the residential neighbourhoods in Kalar City.

2 Study Area

This study has been conducted in Kalar City (Figure 1), which is a part of the Kurdistan Region in Iraq. The city is located be-
tween latitudes (34, 38 - 34, 35) degrees north and longitudes (45, 15 - 45, 21) degrees east. The city is (300-355) m above sea
level. Its area is about 32 km2 and is located on the southeastern side of Kirkuk governorate, 150 km away, and on the south of
Sulaymaniyah Governorate, 140 km away, and north of Baghdad, 180 km away, and close to the western border of Iran, 35 km

away [5].

2 Materials and Methods

2.1 Water Sampling: In this research, 2 samples of water were taken from the intake unit before the treatment plant (Bardasoor
WTP) and after the treatment. Also, 40 samples were taken from taps in different stations within a water distribution system.
Each sample of water was collected in a container of (1) litre, and one-inch space was left for air under the cover in each sample.

The samples then were covered, labelled and sent immediately to the laboratory to be tested without delay.

2.2 Analysis of Water Samples: Some physicochemical parameters including pH, EC, TDS and turbidity were directly measured

on-site. Other chemical parameters were measured by inductively coupled plasma optical emission spectroscopy (ICPOES) [6].
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Figure (1): Kalar City and Bardasoor Water Treatment Plant

2.3 Water Quality Parameters and WQI: Nine water quality parameters were analyzed following the drinking water quality stan-
dard which was recommended by the (WHO) [7]. These parameters include: turbidity, pH, EC, TH, TDS, Ca+2, Mg+2, Fe+2
and F+. The main reason for choosing these parameters is that they are most relevant to human health. The method of weighted
arithmetic index [8] was applied on the average values of each parameter in each suburb (Stations) to calculate WQI using the

following equation:

(WQI) = Water Quality Index, (Wi) is the weight unit for the (nth) parameter. (qi) is the Quality rating for the (nth) quality

parameter. Further, the Sub-index or quality rating (qi) was calculated by using the following equation:

(i) is the parameter of water quality, (Vi) represents the estimated value of the (nth) parameter at each station, (Si) is the permis-
sible value for the (nth) parameter. (Vid) represents the ideal value of each parameter (nth). Zero was set for all the parameters

except pH which is set as 7:
/ (8.5-7.5)]

The value of the water quality index (WQI) and the level of water quality status was determined based on the Weighted Arith-

metic Index method as shown in Table (1) and (2):

Table (1): Levels of (WQI) and water quality status (WQS) based on the Weighted Arithmetic Index method [8] [9].

WwQI WQI Status
0-25 Excellent
26-50 Good
51-75 Poor
76-100 Very poor
Bove 100 Unsuitable for drinking

yvo
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Table (2): Weights for the WQI Parameters

IDEAL Value
(Vo)

pH 85 0.02501 7
EC 600 0.00035
TDS 500 0.00043
TH 500 0.00043
Ca 75 0.00283
MG 30 0.00709
Fe 03 0.70872
Flouride 1 0.21262
Turbidity 5 0.04252

Parameters | BIS Standard(Sn) Weight

O O |0 |0 |0 |0 |O o

3 Results and Discussion

The obtained results are presented in table (3). In this study, water quality index (WQI) calculations have been carried out based

on drinking purposes.

3:1 pH

It indicates the differentiation in water quality and is affected by dissolved elements in the water. [10]. For all the water samples,
pH minimum and maximum values were observed to be (7.33) and (7.89) respectively. Therefore, these values indicate that all
water samples are within the limits of (the WHO) standard for drinking purposes. The pH value of intake point at Bardasoor
Treatment Plant before the process of treatment is (8.14); however, pH value after-treatment process and before distribution

process is (7.88).

3:2 Electric conductivity and TDS

Electric conductivity EC is the measuring the amount of dissolved solids that hold negative or positive charges in water [11]. The
values of EC for all water samples are varied between (574) to (603) Jlmho/cm. Based on (WHO 2011) standards, the permissible
value of (EC) is (600 umho/cm) [12].

TDS is related directly to electric conductivity, dissolve substances including (salts and minerals) in water may produce un-
desirable taste [13]. The (WHO 2009) standard value for total dissolved solid TDS is (500 ppm). The results show that TDS
concentrations in Kalars’ suburbs are range between (366.93- 385.47) ppm, and the values of TDS in intake point and output
point within Bardasoor Treatment Plant are (342) and (335.61) respectively. Therefore, the values of TDS in all the stations in the

present study were below the standard level.
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Table (3): results of the studied parameters in the study area

Lo- sam- P, EC Ca Mg Fe F TDS  TH
Station ca- ple i umhoy
tion No. NTU cm mg/l mg/l mg/l mg/| mg/l mg/l
0 Intake WTP 259 8.14 535 9.19 35 0.15 093 342 37.36
Control O:\t/l?’:)of 4383 788 525 9.38 3.57 0.1 0.22 33561 3812
1 745 772 589 11.992 4473 0.1 072 37652 48.36
2 798 7.898 583 11.317 4125 013 046 37268 4525
— 3 724 7652 599 11.541 4255 012 044 38291 4634
A § 4 712 7674 590 11.882 4358 012 042 37716 4762
5 6.12 7623 587 11.563 4245 013 0.35 37524 4635
Aver-
age 7182 771 5896 11.66 429 0.122 048 37690 46.78

411 7335 587 12.027 441 0.16 04 37524 4819

528 7552 595 12411 4482 0.14 0.39 38036 4945

6
7
8 582 7775 593 12158 4395 0.14 0.39 37908 4846
9

&
3

B E 397 7645 587 1248 4561 017 0.36 37524 4994
It:\ﬁ 10 317 7598 586 11883 4293 0.14 035 37460 4735

Aver-
age 447 758 589.6 1219 443 0.15 0.38 37690 4868
11 64 7606 593 12 4125 0.18 029 37908 4695
12 995 7568 586 12 4125 0.16 033 37460 4695
% 13 3.81 7573 578 12 4125 0.15 0.3 36949 4695
c % 14 543 777 595 12 451 0.14 035 380.36 4854
7 15 384 7804 582 12 439 0.15 032 37204 4804

Aver-
age 589 766 586.8 12 426 0.16 0.32 37511 4749
16 371 7525 580 12.66 451 0.15 0.31 37077 5018
17 394 7555 603 12.16 431 0.14 0.34 38547 48.11
c 18 394 7548 580 1254 445 0.16 033 37077 4964
D _g 19 3.36 767 580 1193 435 013 031 37077 4770
? 20 366 7536 581 1234 441 013 032 37141 4897

Aver-
age 372 757 5848 1233 441 0.14 0.32 37383 4892
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21 376 7505 578 1193 423 0.12 027 36949 4721
22 455 7588 582 1215 44 013 025 37204 4846
o 23 505 7529 581 1256 448 0.12 025 37141 4981
E g 24 6.14 759 578 1295 467 0.11 0.31 36949 5157
25 549 75 581 11.71 424 0.14 027 37141 4670
':’:er* 500 754 580 1226 440 012 027 37077 4875
26 467 7726 588 1228 433 0.15 025 37588 4849
27 457 7795 582 1248 445 0.14 026 37204 4949
515 28 406 7733 581 1229 437 0.15 035 37141 4868
F § 29 448 7466 579 1245 447 0.16 028 37013 4950
& 30 469 7676 574 1254 45 0.14 022 36693 4984
Aver-
age 449 768 580.8 1241 442 0.15 027 37128 4920
31 49 7549 591 1229 442 0.16 025 37780 4889
32 457 7853 588 13.16 457 013 0.19 37588 5168
c 33 5.86 7493 575 1211 439 0.14 022 36757 4832
G § 34 566 7514 582 12.8 457 0.15 023 37204 5078
35 5.02 TA77 582 1321 476 0.15 022 37204 5259
Aver-
age 520 758 583.6 12.71 454 0.15 022 37307 5045
36 6.12 7552 579 12.79 451 0.11 025 37013 5051
37 766 7804 596 1277 447 0.11 025 38099 5029
§ 38 777 7643 586 1353 483 013 021 37460 5367
H é 39 6.56 7585 590 14 5.02 012 021 37716 5563
@ 40 1097 7691 585 13.94 499 013 023 37396 5536
Aver-
age 782 766 5872 1341 476 0.12 023 37537 53.09
Min 317 7335 574 11.32 413 0.11 0.19 3669 4525
Max 1097 7898 603 14 5.02 0.18 072 3855 556
WHO St. 5 6.5-8.5 600 200 150 0.3 1-1.5 500 500
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3:3 Turbidity

It is the presence of a high quantity of suspended material; so, water with a high level of turbidity may develop gastrointestinal
diseases for people [14] . The values of turbidity in all the stations are between (3.17- 10.97 NTU). The turbidity values in most
of the stations (13 stations) are higher than the set limits of (5 NTU). Therefore, the process of precipitation should be paid more
attention and water in the precipitation pools should be kept for a longer time. Also, the Coagulation process should be done

more scientifically.

3:4 Calcium, Magnesium and TH

In general, the water body gains hardness as a result of the high presence of calcium and magnesium. Leaching of limestone,

dolomite, magnesia and others lead to present high amounts of calcium and magnesium into the water body [15].

In the present study, the concentrations of Ca+2 are ranged between (11.32-14) mg/l. Also, the concentrations of Mg+2 are be-

tween (4.13-5.02) mg/l. Therefore, all the samples are within the acceptable limit based on the WHO standard [16].

TH values in intake and outlet point of Bardasoor Treatment Plant are within the acceptable levels in all the suburbs in Kalar.
Also, the values of TH in all the suburbs are within acceptable levels; however, there is a slight increase in TH values in the sub-
urbs compared to the intake and outlet point of Bardasoor Treatment Plant. Based on WHO standard, the permissible value of

TH is (500) mg/l [16]. So, the quality of the water distribution pipes may have a role in this slight increase of TH values.

3:6 Iron & Fluoride

Normally, the acceptable concentration of iron should be less than (0.3) mg/l in drinking water; However, in some countries
where iron salts are used in water-treatment plants as coagulating agents, Fe concentrations may be higher [17]. The results show
that Fe concentrations in Kalars’ suburbs are range between (0.11-0.18) ppm. Therefore, the values of Fe in all the stations in the

present study were below the standard level.

Fluoride in water plays a significant role in the development of tooth enamel especially in children and in strengthening bones
throughout life. It is recommended that the minimum permissible limit of fluoride in water should not be less than (1) mg/I [12].
Water sample analysis observed fluorides’ values between (0.19 - 0.72) mg/l. The same problem indicates in intake and outlet
points with the Bardasoor treatment plant. Therefore, the fluoridation process should be utilized to add portions of fluoride into
the water before being distributed. Water fluoridation is the process that is done to adjust fluoride to public supply to reduce

tooth decay. As well as it plays a role in rebuilding and strengthening the teeth surface

Water quality index (WQI)

Large numbers of water quality parameters are converted to a single indication or classification by using the Water quality index
(WQI) tool. The classification includes: (excellent quality, good quality, poor quality, very poor quality, and unsuitable for drink-
ing) to report the results easily to stakeholders and users [18]. The (WQI) classified water in Station O - intake WTP as (Very
Poor Quality); however, it classified water in Station (Control/ output WTP) as (Good Quality), table (4) and figure (2). This
indicates that the process of water treatment in Bardasoor WTP is correctly taking place. On the other side, the index classified
water in Stations A and C as (Poor Quality) or unusable for drinking; on contrary, water in other stations was classified as (Good

Quality) for the same purpose.
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Table (4): Results of WQI and status

Index Value
Sites Status
(WQI)
Control - Out- ,
3643 Good quality
let
A 53.15 Poor quality
B 48.51 Good quality
C 51.00 Poor quality
D 4422 Good quality
E 3946 Good quality
F 46.35 Good quality
G 4573 Good quality
H 41.21 Good quality

Figure (2): WQI values at different sampling points

4 Conclusion and Recommendations

In this study, Water Quality Index (WQI) was assessed to determine water quality at different stations within the water distribu-
tion system in Kalar. The results show that WQI classified the water distribution system in Kalar as good to poor quality based
on (WHO) standards.

As water moves away from the treatment plant in the pipes distribution system, pollutants could be presented as a result of
breaks or leaking of pipes; thus, during the high pressure contaminated pool will be formed around leaking pipes, and during
low-pressure pollutants may find their way into the distribution pipes. It is recommended that the water pipe distribution system

must be maintained periodically to minimize the risk of pollution.
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Abstract

This study aimed to determine the Knowledge of Agricultural Extension Workers regarding the Sus-
tainable Agricultural practice (SAP) in Some areas in Sulaimani Governorate, then to find the dif-
ferences in the total mean of sustainable knowledge according to some variables. The questionnaire
was prepared for this purpose consists of two parts, the first part included several questions related
to the independent variables, while the second part included several items to identify the knowl-
edge level of extension workers and participate in agricultural Sustainable. The research population
involved agricultural extension workers who work in some of the Agricultural Extension Centers
in the Sulaimani governorate, included (75) respondents representing (67.5%) of the population
(111) workers, taken by a simple random sampling method. After the data was collected there were
arranged and classified and analyzed through SPSS software. The results indicated that the level of
Agricultural Extension Workers of Sustainable Agricultural Practice knowledge was medium tend
to high, also the level of participation in activates concerning Sustainable Agricultural practice was
medium tends to high, as well the desire of participation in agricultural training courses was medi-
um tends to high. The results showed there is a significant difference in total knowledge according to
(educational level, extension service). While, no significant differences according (age, gender, Job
Place, professional address. The researchers recommend creating an opportunity for agricultural ex-
tension workers to participate in the field of sustainable development practically because they have
good information about this field and have a positive desire for sustainability regardless of their age,

gender or place of work.
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INTRODUCTION:

Globally, the communities are realized that the power of the agriculture sector remains relevant and the future hope and roles of
the agriculture sector will always remain as an important sector to both developed and developing countries (Velten et al. 2015).
The agriculture sector has been the basic source for successful economic transformation in many developed and developing

countries that are on the pathway in transforming their agriculture sector (Matahir and Tuyon 2013).

The last decades have witnessed important changes in the agricultural community, consumers and society as a whole. Sustain-
ability issues, centered on human health and the environment are broadly acknowledged as increasingly important (Parr et al.,
2007). Specifically, concerns about soil degradation, water availability, food quality and security, nutrition-related diseases, ani-

mal welfare and human-induced climate change are putting the spotlight on agriculture (Panayi, 2018).

The majority of farmers in developing countries practising intensive farming have caused environmental damage. Largely, the
solution to this issue lies in sustainable agriculture. Sustainable agriculture has three components; that is, being economically
sound, environmentally protective, and socially acceptable. Scholars define sustainable agriculture as a knowledge-intensive sys-

tem to produce foods and fibers (Tiraieyari et al. 2013).

Sustainability currently is becoming both an important concept and a practice for three main aspects. Sustainability in agricul-
ture refers to the farmer’s ability to maintain production and give benefits based on maintaining nature and the environment,
accelerating social growth, stabilizing the economy and being a commercially good competitor in the fast-changing environment

(Othman and Muhammad, 2011).

Since 1987, the idea of sustainable agriculture has gained prominence in the publication of the Brundtland Report, alongside the
overarching concept of sustainable development. Yet, like the notion of sustainable development itself, the concept of sustainable
agriculture is ambiguous in its meaning. This characteristic has led to the emergence of a great variety of different discourses,
views or paradigms of sustainable agriculture and rendered the discussion and implementation of this idea extremely difficult. It
also allows for exploitation of the concept by vested interests who use the notion for their purposes. In the hope of solving this
problem and making the concept more tangible, there have been numerous attempts to define sustainable agriculture (Velten et

al. 2015).

Recently; Sustainable Agricultural Practices (SAP) has been gaining attention within the agricultural sector, it implemented to
transform agriculture into a sustainable sector and include extensive information systems, and also agricultural extension work-
ers play a key role in helping farmers adapt programs and plays a middle role between government agencies and farmers as a
source of information. (Tiraieyari et al, 2013). However, before persuading farmers to adopt the technology, extension workers

must be convinced themselves about its importance (Tiraieyari et al., 2014)

Farmers can be considered as human information processing systems. Human decision-making involves two components (the
farmer’s characteristics. In this respect, there have been studies regarding the personal traits that influence farmers to adopt or
not to adopt specific farming practices and there are person’s knowledge processes regarding farming practices), (Ghosh et al.,
2020). From this point of view, sustainable development is considered one of the main pillars for the development of the agricul-
tural sector, as an economic sector that enters to formation the national income, as well as the workers in agricultural extension,
are responsible for the movement of this sustainable development towards progress and prosperity, so the research problem is

summarized in the following research questions:
What is the knowledge level of agricultural extension workers of sustainable agriculture?
What is the extent of extension workers participating in agricultural sustainable activities?

What is the differences in the knowledge level of sustainable agriculture according to some independent variables?

A
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RESEARCH OBJECTIVES:
Determine the knowledge level of agricultural extension workers of sustainable agriculture.
Determine the extent of extension workers” participation in agricultural sustainable activities.
Define the differences in the knowledge level of sustainable agriculture according to some independent variables?
MATERIALS AND METHODS
-Research methodology: Descriptive approach was used to conduct this study

-Research Area: This research was conducted in the Sulaimani governorate in the Kurdistan region-Iraq which included some of

the Agricultural Extension Centers in the Sulaimani governorate

-Research population and samples: The population included all agricultural extension workers who work in the agricultural de-
partment and some extension centers. They were (118) extension workers. The sample of the research included(75) respondents
representing nearly (64%) of the population, taken by a simple random sampling method. Table (1) shows the distribution of

respondents:

Table (1): distribution of respondents

Research Area Population Sample Percentage
Sulaimani Directorate 78 49 62%
Chamchamal center 11 7 63%
Dukan center 6 4 66%
Qarahanjer center 6 4 66%
Tanjaro center 9 6 66%
Sharbazher center 8 5 62%
Total 118 75 64%

Questionnaire preparation: The questionnaire was prepared as a tool to collect the data about the subject of the research. The
questionnaire consists of two parts: First part (Included several questions related to the independent variables regard to the
extension workers), Second part (Identify the level of the knowledge and participation of extension workers in sustainable ag-
ricultural activates The first draft of the questionnaire was shown to a group of specialists in the fields of agricultural extension,
psychology, measuring and evaluation. Depending on their views, the items were reformatted. The content validity was measured

by comparing the standards with the evaluation items according to the results of related studies.

- Data collection: After the data was collected during the period (Jan. 01th — Feb. 15th, 2020), the data were arranged and clas-

sified after analyzing with SPSS software.

RESULT AND DISCUSSION:
1) Determining the level of the extension workers’ knowledge of agricultural sustainability:

To determine the total degree of knowledge levels of sustainable agriculture in general the respondents were classified into three
levels depending on the actual range as described in table (2). It is appearing that the (82.7%) medium tends to be high. This
result is indicated the existence that the Agricultural Extension Workers have information Concerning Sustainable Agricultural

practice, despite the concept of sustainable agriculture is new in the practice field, and it's important from the agricultural exten-
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sion workers’ point of view because it is a global subject.

g

Table-2: Distribution Agricultural extension workers’ knowledge of Sustainable Agricultural Practice

B

Category Frequency % Mean of knowledge
Low (21 -27) 13 17.3 25.15
Medium (28 — 34) 42 56.0 31.45
High (35 -41) 20 26.7 36.50
Total 75 100%
Total mean = 31.71 S.D.=4.17

2. To determines the extent of extension workers participate in agricultural sustainable activities:

To determine the total degree of participation inactivates Concerning Sustainable Agricultural practice, the respondents were

classified into three levels depending on the range, as described in table (3). It has appeared that the total level was nearly (%

85.3) the medium tends to be high. This result supports the first aim of this research also indicates that agricultural extension

workers participate in extension activities related to sustainable agriculture practice.

Table-3: Distribution of Participation inactivates Concerning Sustainable Agricultural practice.

Category Frequency % Mean of total participa-
tion
Low (6 —13) 11 14.7 32.18
Medium (14 - 21) 42 56.0 31.45
High (22 - 29) 22 293 31.95
Total 75 100%
Mean =31.71 S.D. =4.178

3) Determining the desire to participate in agricultural training courses concerning Sustainable Agricultural practice:

To determine the degree of the desire of participation in training courses concerning Sustainable Agricultural practice, the re-

spondents were classified into three levels depending on the range, as described in table (4). It is appearing that the total level

was nearly (% 82) medium tend to high. This finding indicates that agricultural extension agents are willing to participate in

training courses related to sustainable agricultural practices, as training is an appropriate way to increase their level of knowledge

about sustainable agricultural practices.
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Table-4: Distribution of desire to participate in agricultural training courses

Category Frequency % Mean of total desire
Low (31 -50) 13 17.3 45
Medium (51- 70) 37 49.3 64.24
High (71- 90) 25 334 78.16
Total 75 100%
Total mean = 65.55 S.D. =12.45

(4) Determining the differences in knowledge of sustainable agricultural practice according to some variables:

Table -5: Differences in the knowledge of sustainable agricultural practice according to some variables.

Variable Categories Frequency | % Mean of F. test sig
knowledge
t. test
Gender Male 43 573 39.91 t 0.479 [0.633
Non-sig.

Female 32 42.7 31.44

Age/year 29 -40 39 52.0 32.05 F 0.257 [0.774

Non-sig

41-52 22 29.3 31.32
53—more than 14 18.7 31.43

Educational Agricultur- 16 21.3 31.44

level al-High school
Agricultural-Di-
ploma 18 24.0 29.56 F 5.01 0.003
Bachelor Sig
M.Sc. 39 52.0 33.10

2 2.7 26.0

Service 7-14 19 25.3 33.58 F 3.151 [0.049
15-22 49 65.3 30.88 Sig
23 -30 7 9.4 3243
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Speciality Agricultural 64 85.3 31.86 0.449

t0.761 Non-sig

Non-Agricul- 11 14.7 30.82
tural
Professional Agricultural 18 24.0 31.28
address Supervision

Agricultural Ex-

tension Worker | 18 24.0 31.67 F 1.48 0.225
Agricultural Non-sig
Engineering
Others
34 453 32.44
5 6.7 28.40
Job Place Extension de- 49 65.3 31.65 t 0.152 ]0.884
partment
Non-sig.
26 34.7 31.81
Extension
Centers

To find out the differences in knowledge of sustainable agricultural practice according to some characteristics of the respondents

(as independent variables), t-test and analysis of variance were used.

Gender: the results showed that most of the respondents are male (57.3%). t-test was used to find the differences in sustainable
agricultural practices, the calculated t-test (0.63), is less than the table value, this means that there is no significant difference in
the knowledge of sustainable agricultural practices according to gender. It may be attributed that the gender variable does not
affect the knowledge of sustainable agricultural practices, and both genders have the same interests and practices of sustainability

in the work and participation.

Age: Table (5) shows that the majority of respondents ((% 52) were within the age range of (29-40) years. The calculated F-value
(0.257) is less than the table value. This means that there is no significant difference in the knowledge of sustainable agricultural
practices according to age. It may be attributed the level of knowledge of agricultural extension workers in sustainable agriculture
practices is not affected by the change of their ages, and that sustainable agriculture is a new issue, so all ages have the same level

of knowledge

Educational level: It has appeared from the results that most of the respondents (52%) were belong to the bachelor’s degree. F-test
was used to find the differences in sustainable agricultural practices. The calculated F-test is (5.01), which is more than the table
value. This means that there is a significant difference according to the educational levels. It may be attributed that the holders of
the BSc certificate are the most practical groups in the field of sustainable agriculture practices if we compared with other groups,

which led to increasing and improvement of their information.
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Service: Depending on the results in this study, most of the respondents are within the medium category of the service duration
(15-22) years. To find the differences in sustainable agricultural practices, an analysis of variance (F) was used. The calculated
F-value (0.235) is less than the table value. So, there is a significant difference in sustainable agricultural practices according to
the service duration of the work. It may be attributed that the job service of agricultural extension workers affects sustainable
agricultural practices and the short service category are the young workers who have a greater understanding of the issue because

they read and follow the topic of sustainable agriculture as a new topic.

Speciality: the results showed that most of the respondents (%85.3) were agriculture specialists. t-test was used to find the dif-
ferences in sustainable agricultural practices, the calculated t-test (0.449), is less than the table value, this means that there is no
significant difference in the knowledge of sustainable agricultural practices according to them especially. It may be attributed that
the level of knowledge of respondents towards sustainable agricultural practice does not depend on specialization, and the reason

is this field needs all agricultural and non-agricultural disciplines because it is a comprehensive subject.

Professional address: It has appeared from the results that most of the respondents (45.3%) were belong to Agricultural Engineer-
ing. F-test was used to find the differences in sustainable agricultural practices. The calculated F-test is (1.48), which is less than
the table value. This means that there is no significant difference in the knowledge of sustainable agricultural practices according
to the Professional address. It may be attributed that the Professional address is an administrative matter and everyone’s respon-

sibility to implement and implement sustainable agricultural practices.

Job place: Depending on the results in this study, most of the respondents are working in Agricultural Extension Department.
To find the differences in sustainable agricultural practices, an analysis of variance (F) was used. The calculated F-value (0.88) is
less than the table value. So, there is no significant difference in sustainable agricultural practices according to the job place. It
may be attributed that the workplace does not affect the level of their knowledge, and sustainable agricultural practices are not

related to a specific place but contain inside and outside the workplace.

CONCLUSION AND RECOMMENDATION
CONCLUSIONS:

The research appeared that the total knowledge level medium tends to high, we conclude that the extension workers interested
in this field as their responsibility, and is a very important and modern field in the development and sustainability of the agri-

cultural sector.

Participation inactivates concerning sustainable agricultural practice medium tend to high, we conclude that the participation
in sustainable agriculture activities came as a result of their knowledge level in this field, as it appeared in the first aim that their
information tends to high, this indicates that there is a positive relationship between increasing their information and increase

their participation in sustainable agriculture.

The desire for participation in agricultural training courses tend to be high, we conclude that participation in sustainable agri-
culture activities may encourage you to participate in training courses in this field, as well as increasing their information may

be a result of using training courses related to sustainable agriculture.

There are significant differences in the knowledge level of sustainable agriculture according to educational level, we conclude that
holders of bachelor’s degrees are responsible for implementing sustainable agriculture activities compared to the rest of the other
certificates, which will increase their experience. There is a significant difference in the knowledge level of sustainable agriculture
according to service duration, we conclude that the few service category may be from the young generation who are enthusiastic

about work and activity

ARN
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RECOMMENDATIONS:

Depending on the results, the programs of the agricultural extension department have to focus on activation projects in the

sustainable agriculture field.

Coordination between agricultural extension institutions, considering sustainable agriculture a comprehensive and integrated

activity that needs the participation of all concerned parties.

Depending on the results, we recommend that competent authorities coordinate with farmers to develop projects and programs

in the field of sustainable agriculture.

Opening training courses or using other educational methods for agricultural extension workers to develop and increase their

experiences in sustainable agriculture, considering that training leads to the expansion of their knowledge and skills.

That the Ministry of Agriculture focuses on developing the agricultural sector through sustainable agriculture, maintaining the

fertility of agricultural lands, producing high-quality organic crops, and creating a clean agricultural environment.
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Introduction to the Journal

The Kurdistani Journal of Strategic Studies for Humanitarian Studies is a quarterly journal published in the
Kurdish, Arabic, Persian and English languages, concerned with publishing the most important research and
strategic studies in various fields of human sciences of originality, importance, effectiveness and influence in
subspecialties, while being keen to adhere to deadlines, facilitate scientific communication, and valuable topics
and its high outstanding results; It keeps pace with current developments, and provides everything that meets

the aspirations of researchers in terms of scientific analyzes and interpretations inside and outside the region.

The journal has main objectives, the first: pioneering strategic research in Kurdistan, creating vast areas of
scientific analysis of interest to academics and researchers in human studies, and supporting the public and
private sectors in scientific research, as well as providing them with scientific knowledge, academic debate,
enlightening thought, and constructive criticism, in all the favorable opportunities, in all fields of the human
sciences, in politics, economics, management, sociology, psychology, media, women’s rights, violence and ter-

rorism, civil society, philosophy, history, geography, democracy, human rights, and others.

The second: Ensuring that knowledge is disseminated, and that the results of research and studies reach the
opinion of the general readers in the Kurdish and Arabic languages wherever they are in this world, in a mod-
ern way based on achieving what the scientific and research centers aspire to, a new in science, culture and

civilized knowledge.

The journal accepts unreported and researched papers that have not been previously published in journals,

publications and other websites, taking into account the conditions and regulations adopted by the KISSR.

The Kurdistan Journal of Strategic Studies is licensed by the Ministry of Higher Education and Scientific
Research in the Kurdistan Region, and recognized as a refereed academic scientific journal, according to the
approval letter numbered (6497 on 8/9/2020) issued by the Directorate of Scientific Affairs / Department of

Research and Development in the Ministry of Higher Education and Scientific Research /Kurdistan Region.

First: Instructions for writing, presenting and publishing:

The article is submitted through the Kurdistan Institute for Strategic Studies and Scientific Research (KISSR)
website, and the researcher must observe the conditions and instructions contained on the website in writing

and submitting the article by electronic download, as follows:

1- The number of article pages should not exceed (25) twenty-five (A4)
pages.

2- The article includes:

- Search title.
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- Name of the researcher or researchers, (scientific department, college,
university, country), and e-mail (email).

- Article Summary.

- Key words.

- Article content.

- Results and conclusion of the article

- Summary of the article and key words in two languages other than the article language at the end of the

article, before the sources and references
-Sources and references.

3- Article Writing Template:

(1)

A- The title of the article is at the top of the first page and in the middle in size (18 bold), volume (16) bold for

subheadings, volume (14) for the body, and volume (10) for sources, annotations and explanations.

B- The name of the researcher or researchers (scientific department, college, university, country and electronic
address) should be written in size (?) Under the main title (after leaving a 1 cm space) on the right side for

article in Arabic, and on the left side for article in English.

C- Unikurd Goran and Unikurd Jino are used for article in the Kurdish and Persian languages, for headings

and subheadings.

D- For Arabic-language article, the font (Ali-A-Alwand) is used for the body, and the line (Ali-A-Samik) for

the main and subheadings.

E- For article and abstracts in English, the font (Times New Roman) for the body, size (16 bold) for the main

title, size (14) for the subheadings, volume (12) for the body, and volume (10) for the sources and margins.
F- The space between the paragraphs in the text is (1 cm).
G- Leave a gap (2 cm) on the four sides of each page.
(2) Following the Harvard system for writing sources and references, and
references to them within the text.

(3) Writing a summary of the article within (250) two hundred and fifty words in one paragraph only, before
the text, then leaving a space after it with a space of (1 cm) for the keywords, and the keywords consist of (5-

7) single words.

(4) The article is presented in two different modes: in the first, the name of the author or authors and (sci-

entific department, college, university, country, and e-address) are deleted when uploading the article to the
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electronic system, in order for the review process to run in secret, to maintain fair review. Away from favorit-

ism and personal whims.

(5) After conducting the review of the article by the reviewers, and the result was acceptance of the article
conditional on an amendment and correction, then the editorial board electronically re-searches the author
via his e-mail (personal e-mail), and he has the notes and demands that the reviewer wrote, and he asks the
author to correct the errors And satisfy the reviewer’s requests for clarification and amendment, then re-search
the journal electronically after making the necessary amendments and corrections in order for the article to

acquire the degree of acceptance by the reviewer.

(6) Upon completion of the review of the article by the reviewers, the journal committee shall judge the overall
results of the review (arbitration) as either the rejection or acceptance, and at that time the author is informed

of the acceptance or rejection of the article.

(7) When submitting the article via (electronic download on the journal’s website), publishing costs amounting
to (250) two hundred and fifty thousand dinars must be paid, according to the instructions of the Ministry of
Finance for the Kurdistan Region, issue () in (/ / 2020), and the article does not take its course in evaluation

process without it.

(8) Submission is made electronically, via the journal’s website, following the necessary stages for that.
Two: Article review

The review process takes place in three stages:

The first stage: Initial (Preliminary) review:

The article is review by the journal’s management body in a preliminary (preliminary) assessment, to find out

the availability of the necessary conditions that qualify it for review, and it will be as follows:
- review of the article language, and it may be sent to the competent

linguist if necessary.
- Checking the writing style used in the journal.

Matching the general content of the article to the publishing instructions and the strategy of the Kurdistan
Institute for Strategic Studies and Scientific Research (KISSR).

- When there is a deficiency or defect in the article, the article may be returned to the au-

thor in order to reform or organize it, or a final rejection may be rejected for its unfit for review.

- - All articles goes through a process (plagiarism checker), and to achieve this, the author
takes an electronic editorial undertaking in which he/she bears the validity of the article content

and the information it contains.
The second stage: (scientific review)
After the article passes the preliminary review stage, the article is sent to two (two) reviewers from specialized

Y\



el $ogaisaliS 5 ailinsaygS (535S \g

academics, where the article is reviewed accurately, and when the article is rejected by one of them, the article

is sent to a third reviewer, because the article is only accepted with the acceptance of two reviewers.

The third stage: (Approval of the evaluation)
The reviewer chooses one of three options:
1- Rejection: The complete and final rejection of the article.

2- Conditional Acceptance: It is accepted under the condition of reviewing the amendment, repair, and clari-
fication, so the article is returned to the author to make the necessary amendments and others. It then finally

submits to the reviewer himself for scrutiny and final judgment.

3- Accepting the article as it is: The article may be alerted to minor amendments by the journal body itself, and

the article is not subject to review and scrutiny.
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