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- Koles, Lazar, & Zhou

- Stationary Common Spatial Patterns
- Independent Component Analysis

- Hyvérinen

- Autoregressive Component
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- Continuous Wavelet Transform
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1- Discrete Wavelet Transform

2- Nasir, Cool, & Sassani,

3- Principal Component Analysis

4- Bayesian Linear Discriminant Analysis
5- Selim, Wahed, & Kadah
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- curse of dimensionality

- miniature avEP-speller

- Discriminative Spatial Patterns
- Canonical Correlation Analysis
- Xiao, Xu, Wang, Jung, & Ming
- Linear Regression
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- Fouad, Labib, Mabrouk, Sharawy, & Sayed
- Shrinkage Linear Discriminant Analysis

- Shrinkage Linear Discriminant Analysis

- Blankertz, Lemm, Treder, Haufe, & Miiller
- Ledoit & Wolf,

- Spatial-Temporal Discriminant Analysis

- Zhang, Zhou, Zhao, Jin, Wang, & Cichocki
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1- Bayesian Linear Discriminant Analysis
2- Fisher Linear Discriminant Analysis
3- Random Forest
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Abstract

Image segmentation is a basic issue in machine vision. One of the important tasks
of machine vision and image processing is to recognize the pattern and one of
the most important algorithms is U-Net segmentation. The U-Net algorithm has
been identified as a popular algorithm in recent years due to its accurate response,
high accuracy, high processing speed and learning, no need for large data sets for
learning and no need for complex and expensive hardware. Image components and
their fragmentation have become part of medical image processing. In this paper,
we explain the U-Net algorithm and its convolutional network, as well as the most
appropriate setting for the parameters and super parameters of this algorithm to
optimize and achieve maximum accuracy in solving image-processing problems
with this algorithm. In other words, a proposed method for segmenting medical
images is performed on the DIC-C2DH-HeLa data set, which based on an architecture,
the so-called “fully convolutional network”, we have modified and expanded this
architecture in such a way that with educational images Work very little and provide
more segments that are detailed. The results showed that the proposed method has a
higher accuracy than the other proposed method.

Keywords: U-Net Algorithm, deep learning, medical image processing, segmentation.
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-1 Introduction

In the past few years, deep convolution networks
have surpassed many visual recognition tasks
(Girshick, Donahue, Darrell, & Malik, 2014,
Krizhevsky, A., Sutskever, & Hinton, 2017). While
convolutional networks have been around for
a long time (LeCun, Boser, Denker, Henderson,
Howard, Hubbard, & Jackel, 1989), their success
was limited by the size of the existing training
suites and the size of the intended networks.
For example, one of the improvements was the
supervised training of a large network with eight
layers and millions of parameters in the ImageNet
dataset with 1 million training images. Since
then, even larger and deeper networks have been
trained (Simonyan, & Zisserman, 2014).
Typical use of convolutional networks is more for
classification, where the output of an image is a
single class tag. However, in many visual tasks,
especially in biomedical image processing, the
output must include localization; for example, a
class tag is to be assigned to each pixel. In addition,
thousands of educational images are often out of
reach in biomedical work.

Identifying objects and positioning them in
the image is an important issue in industry,
medicine, military and security. Since the advent
of artificial intelligence in the twentieth century,
the identification of objects within the image
has been an important issue and many artificial
intelligence algorithms have been designed based
on mathematical models in this regard.

After the advent of machine learning and the
spread of image processing tools in the first
decade of the present century, many supervised
and unsupervised algorithms have been designed
in this area that are generally better accurate
than older mathematical models (Ciresan, Giusti,
Gambardella, & Schmidhuber, 2012).

After the advent of deep learning in 2102, attempts
to identify images based on deep learning models
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accelerated and achieved remarkable results.
Identification accuracy, which with the best
machine learning algorithms eventually reached
70%, increased to more than 90% with the new
models and was used in new applications such
as self-driving cars. Today, machines are getting
closer and closer to human cognition, and in a
sense, they have become smart.

One of the most widely used cases is the
identification of objects in medical knowledge.
Identifying objects, classifying them, and
positioning them in the image, called
fragmentation, can greatly reduce the costs and
human error of this sensitive area. Fragmentation
is one of the most important issues in image
processing, image recognition and separation
into its components, which determines the final
success or failure of image analysis methods.
However, there is no general method for successful
fragmentation of all images in areas such as
computer vision and Image processing has been
done and still has a good research field due to its
wide application. The accuracy of this study in
areas such as remote sensing medicine and image
retrieval is very important that helps to preserve
and protect human life. Provides extensive
fragmentation of images and application of
methods in various fields.

Image segmentation includes four types, which
are:

Image category: In this method, the objects in
the image are only described and their position
is not identified. For example, in Fig 1-a, there are
bottles, cubes and glasses.

Identify objects: In this method, in addition to
describing the existing objects, their location in
the image is determined by an enclosed rectangle.
Fig 1-b.

Semantic segmentation: In this method, in
addition to identifying the objects in the image,
all pixels of objects that are in the same category




are painted or covered with a specific colour.
As shown in Fig 1-c, this method is not able to
distinguish between two objects of a single-layer.
Sample segmentation: In this method, in addition
to semantically identifying the objects in the
image, each object is identified separately, and the
algorithm distinguishes between all the objects in
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the image, even objects that belong to the same
class and type (Rosebrock, 2017). This example is
shown in Fig 1-d.

a) Image category

L.

) Semantic segmentation

b) Identfiy objects

4 Sample segmentation

Fig. 1. Types of image segmentation (Rosebrock, 2017)

In this paper, we build a so-called “fully
convolutional network” (Long, Shelhamer, &
Darrell, 2015) based on a better architecture. We
are modifying and extending this architecture to
work with very few instructional images and to
provide segmentation that is more detailed.
First, in this article, we talk about this algorithm,
and then the proposed method and the degree of
accuracy in it are examined.

2. U-Net Algorithm

The U-Net algorithm was developed in 2015 at
the University of Freiburg, Germany by Olaf René
Berger, Philipp Fischer and Thomas Brooks to
solve this problem and increase processing speed
and accuracy, using all-convolution networks
(Ronneberger, Fischer, & Brox, 2015). This
network has no dense or fully connected layers.
This reduces the need for training data and
leads to very accurate segmentation of image
components. The main idea behind this algorithm

is to create a sequential contraction path where
pooling layers are replaced by sampling layers.
After summarizing and collecting the desired
features, the work is assigned to a sequential
expansion path, which begins to reconstruct the
original image and disseminate background
information into it. As shown in Fig 2, the U-Net
network consists of two paths or sub-networks of
contraction and expansion, which are perfectly
symmetrical and similar to each other, which
have the same number of floors. Whatever is
removed in the path of contraction is restored in
the path of expansion.

There are various deep learning segmentation
methods like Semantic Segmentation and Instance
Segmentation, each of which has leading models.
In this phase of the study, we decided for the U-net,
which has attracted many attentions in the last
few years and uses fully convolutional networks
to perform the task of Semantic segmentation.
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Fig 2, the architecture of the U-Net looks like a

‘U’, which acknowledges its name.

Tngrug e | =
1
“H
!
I-I-!

I-I-»!
Tl =

l 33 Conv (RelU)
~i-l
= 232 Max Pooling
INIT [
.-‘.-. mnsposed Cany
| ] Coav (Sipmoid)

| Cualput

H
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Fig. 2. U-Net Algorithm (Fan, Xing, Dong, Wang, Hu, & Yang, 2020)

2.1. Network Architecture

As shown in Fig 2, the U-Net network consists
of two contraction and expansion paths, similar
to the general form of convolutional networks,
and consists of a convolutional layer that is
responsible for the repeated application of 3 * 3
convolution filtering on images. After each layer
of convolution, there is a layer of Relu or modified
linear activator and then a layer of 2 x 2 max-
pooling with step 2. Together, these three layers
form a reducing sample layer. In each reducing
class, feature channels are doubled. Conversely,
in the expansion path, each layer receives an
incremental diagram with a 2x2-convolution layer
that is responsible for reducing feature channels
and receiving the data to be added to the image
from its peer in the contraction path. Then there is
a 3 * 3 convolutional layer with a Relu layer.

In the last layer, a 1 * 1 convolutional layer maps
each of the 64 feature vectors to a desired class.
In total, the network has 23 layers of convection
(Hariharan, Arbeldez, Girshick, & Malik, 2015,
Kim, & Rhee, 2018., Seyedhosseini, Sajjadi, &
Tasdizen, 2013).

2.2. Network Training

The network input contains the desired images
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and their fragmented layout in separate files.
The network optimization algorithm is a random
reduction gradient, and the amount of motion
or momentum applied to the network should
be a maximum of about 0.99, which allows the
network to make the most of the images it has
already seen in the updates. Grid energy function
by a soft-max function Calculate at the pixel level
applied to the output map in combination with the
cross-entropy cost function.

One of the most important points in a deep
cannulation network with many layers is
the appropriate initialization to the network.
Otherwise, parts of the network are over-
activated and other parts are not involved in
the calculations. Theoretically, the appropriate
initial value for each neuron in the network is the
value by which each property in the network has
approximately a single variance. To calculate the
initial value of each neuron, we use Formula 1,
where N is the number of neuron inputs. For a 3
* 3 convolutional grid with 64 inputs that are the
properties of the previous layer, the value of N
will be according to Formula 2.
Initial Weight=V (2/N)
N=3x3x64=576

(1)
(2)
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2.3. Auxiliary data

When a small amount of training data is
available, data augmentation can be a tool to teach
the network the desired amount of flexibility or
immutability.

Making changes such as rotation, colour change,
shifting, adding noise, blurring, etc. on the image
and especially changing the random form can be
very instructive for the network.

To compensate for the lack of educational data,
the U-Net algorithm also uses various data
augmentation methods. In addition to providing
raw educational data for the network, this has
another benefit: body tissue reshaping is the most
common type of change in medicine and is a very
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important problem.

The effective form is simulated and the resulting
network can be applied to a variety of medical
issues (Kim, & Rhee, 2018., Maddison, Huang,
Sutskever, & Silver, 2014).

3. Proposed method

U-Net consists of two parts, which are the shrink
section which is used to capture the background
in the image and the “What” (meaning) and
reduction “Where” (space). Expansion section
that allows accurate localization. Fig 3 shows
the structure of the proposed method then the
proposed method is explained:

Input Data

!

Image label

Create Mask |-

\ 4

Model
Training

!

Model Save

A\ 4

Test image

Mask output

o

Result

Fig. 3. Proposed method

The proposed method consists of three main steps:
A) Image input: In this section, the image is
entered first, then the data is labelled, then masks
are applied to the images. In other words, at this

stage, the data is divided into two parts, test and
train, and labelled.

B) Model training: In this part, the model is taught
using the U-net algorithm (Malik, Robertson,
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Braun, & Greig, 2021) shown in Fig 2 that the
network is based on the fully convolutional
network and its architecture was modified and
extended to work with fewer training images
and to yield more precise segmentations, then the
model is stored.

C) In this step, the image that is considered as
a test is checked with the saved training model
and the final model is proposed and the output is
displayed.

The main idea in the proposed method is
to complete a typical contract network with
successive layers in which sampling operators
replace the integration operators.

Hence, these layers increase the output quality.
In order to localize, the high-resolution features of
the shrinkage path are combined with the sample
output. A sequential convolution layer can then
learn to collect more accurate output based on this
information.

As well, the major changes in our architecture is
that we have a large number of feature channels

Algorithm 1: pseudocode of proposed method

in the sampling section that allow the network
to propagate background information to higher
resolution layers. As a result, the expansion path
is more or less symmetrical with the contraction
path, creating a U-shaped architecture.

To learn the network, input images and
their related segmentation maps are used by
implementing a random descending gradient (Jia,
Shelhamer, Donahue, Karayev, Long, Girshick, &
Darrell, 2014).

Due to the complexity, the output image with a
fixed margin width is smaller than the input. To
minimize overhead and maximize GPU memory
usage, we prefer large input tiles to large batches,
and therefore reduce the batches to a single image.
Accordingly, we use a high momentum (0.99) so
that a large number of previously seen instances
determine the update at the current optimization
stage.

In Algorithm 1, the pseudocode related to the
proposed method is observed:

1: Input: load input data

// 2D HelLa dataset

2: Pre-process the data

// image label and create mask

3: Split the data: train- test split

4: Define mode ()

//initialize the model with specified parameters
// pre-trained weights

Model. Add (layers (Conv layers, Pooling layers, activation function)

Model. Fit (X train, Y train)
Model. Save ()
5: Training data

//Initialise the hyper parameters (optimizer, Batch size, epochs, loss function)

6: Testing data
Model. Evaluate ()

//evaluation of model
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3.1. Dataset
The database used in this paper, 2D Hel.a is a
dataset of fluorescence microscopy images of
HelL.a cells stained with various organelle-specific
fluorescent dyes. The images include 10 organelles,
which are DNA (Nuclei), ER (Endoplasmic
reticulum), Giantin, (cis/medial Golgi), GPP130
(cis Golgi), Lamp2 (Lysosomes), Mitochondria,
Nucleolin (Nucleoli), Actin, TfR (Endosomes),
Tubulin. The purpose of the dataset is to train a
computer program to automatically identify sub-
cellular organelles.
The training data is a set of 30 images (512x512
pixels) of the Transitional Section Abdominal
Neural Cord Serial Transmission Electron
Microscope (VNC) larvae. Each image is presented
with a true segmentation map of cells (white) and
membranes (black). The test suite is also publicly
available (Fazeli, Roy, Follain, Laine, von Chamier,
Héanninen, & Jacquemet, 2020., Hartmann, Miiller,
Soto-Rey, & Kramer, 2021., Pena, Fernandez, Tarr,
Ren, Meyerowitz, & Cunha, 2020., Simonyan, &
Zisserman, 2014)
3.2. Loss function and Evaluation Metrics
There are many loss functions to use for semantic
segmentation problems but the most useful is
Binary Cross Entropy. Cross entropy is better
suited for a classification problem, and it will
provide better results with each class.
Binary cross-entropy is intended to use with
binary classification where the target value is 0
or 1. It will calculate a difference between the
actual and predicted probability distributions for
predicting class 1. The score is minimized and a
perfect value is 0.

1. N M
logloss = - NIiLj vijlog(pip) (3
Where N is number of rows and M is number of
classes [16][20].
3.3. Implementation
The Proposed method is implemented with Keras
functional API [17], which makes it extremely
easy to experiment with different interesting
architectures. Keras is a minimalist, highly
modular neural networks library, written in
Python and capable of running on top of either
Tensor Flow. It was developed with a focus on
enabling fast experimentation.
Output from the network is a 512*512, which
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represents mask that should be learned. Sigmoid
activation function makes sure that mask pixels
are in [0, 1] range.

3.4. Test the Proposed method

After training and fine-tuning the U-Net model,
we got a loss of 0.3327, accuracy of 0.85. As
shown in n Table I, the proposed method have
been compared with the IMCB-SG (2014), KTH-
SE (2014) and U-net (2015) (2021) methods in
terms of accuracy (Badr, 2021., Chang, & Liao,
2019., Drozdzal, Chartrand, Vorontsov, Shakeri,
Di Jorio, Tang, & Kadoury, 2018., Ronneberger,
Fischer, & Brox, 2015., Malik, Robertson, Braun, &
Greig, 2021).

Table I. Test the Model (epoch=100).

Method Dataset accuracy
IMCB-5G(2014)[18] DIC-Hela  0.2935
KTH-SE(2014)[18] DIC-Hela  0.4607
U-net(2015)(18][13] DIC-Hela  0.7756
Proposed method DIC-Hela  0.85

As can be seen in table I, the proposed method
with selected datasets has reached a higher
accuracy than other methods.

In table II, the proposed method is examined
with different epochs, as it can be seen that in 100
epochs, a higher accuracy value is reached.

Table II. Proposed method with Different epochs.

Epoch Dataset accuracy
2 DIC-Hela 0.7733

) DIC-Hela 0.801

10 DIC-Hela 0.81

20 DIC-Hela 0.814

100 DIC-Hela 0.855

In Fig 4, from part a to i there are different
images of the data and the proposed method
with 100 epochs. The images on the left are the
main images and the images on the right are the
predicted image using the proposed method.
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Fig 4. d. Original image and prediction image

Fig 4. i. Original image and prediction image
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In Fig 5, the proposed method is seen with two reached an accuracy value of 0.7733.

epochs. The proposed method with 2 epochs has

metrics & loss

0.80 1
0.78 1
076 1

074 4

— iou_thresholded
iou

070 4 loss

072

metric & loss

0.68
066

064

T T T T
0.0 0.2 o4 06 0.8 10
epochs

Fig 5.The proposed method with twoepochs

to allow the network to propagate background
information to higher resolution layers with a
large number of feature channels in the sampling
section. As a result, the expansion path is more
or less symmetrical with the contraction path,
creating a U-shaped architecture, and thus
achieve higher accuracy than other methods.

U-Net modeling requires more extensive
parameters in terms of tile size determination,

4. Conclusion

The deep learning model and the machine-
learning model, strongly depend on the quality
and quantity of educational data. In a sense, the
more data we enter into the model, the better our
performance will be.

U-Net inspires many new architectures. However,
there is much to discover. There are many types of
this architecture in the industry and therefore it

is necessary to understand the first case to better
understand them.
Therefore, in the proposed method, we were able

over-reduction reduction methods, and more
computational times. In the future, methods for
pre-fitting U-Net models could be proposed.
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the U-Net network consists of two paths or sub-
networks of contraction and expansion, which are
perfectly symmetrical and similar to each other,
which have the same number of floors. Whatever
is removed in the path of contraction is restored in
the path of expansion.

3- Proposed Method

U-Net consists of two parts, which are the shrink
section which is used to capture the background
in the image and the "What" (meaning) and
reduction "Where" (space). Expansion section
that allows accurate localization.

4- Conclusion

The deep learning model and the machine-
learning model, strongly depend on the quality
and quantity of educational data. In a sense, the
more data we enter into the model, the better our
performance will be.

U-Net inspires many new architectures. However,
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there is much to discover. There are many types of
this architecture in the industry and therefore it
is necessary to understand the first case to better
understand them.

Therefore, in the proposed method, we were able
to allow the network to propagate background
information to higher resolution layers with a
large number of feature channels in the sampling
section. As a result, the expansion path is more
or less symmetrical with the contraction path,
creating a U-shaped architecture, and thus
achieve higher accuracy than other methods.
U-Net modeling requires more extensive
parameters in terms of tile size determination,
over-reduction reduction methods, and more
computational times. In the future, methods for
pre-fitting U-Net models could be proposed.
Keywords: U-Net Algorithm, Deep Learning,
Medical Image Processing, Segmentation.
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Abstract

1- Introduction

In the past few years, deep convolution networks have surpassed many visual
recognition tasks. While convolutional networks have been around for a long time,
their success was limited by the size of the existing training suites and the size of
the intended networks. For example, one of the improvements was the supervised
training of a large network with eight layers and millions of parameters in the
ImageNet dataset with 1 million training images. Since then, even larger and deeper
networks have been trained.

Typical use of convolutional networks is more for classification, where the output
of an image is a single class tag. However, in many visual tasks, especially in
biomedical image processing, the output must include localization; for example, a
class tag is to be assigned to each pixel. In addition, thousands of educational images
are often out of reach in biomedical work.

2- U-Net Algorithm

The U-Net algorithm was developed in 2105 at the University of Freiburg, Germany
by Olaf René Berger, Philipp Fischer and Thomas Brooks to solve this problem and
increase processing speed and accuracy, using all-convolution networks. This network
has no dense or fully connected layers. This reduces the need for training data and
leads to very accurate segmentation of image components. The main idea behind
this algorithm is to create a sequential contraction path where pooling layers are
replaced by sampling layers. After summarizing and collecting the desired features,
the work is assigned to a sequential expansion path, which begins to reconstruct the
original image and disseminate background information into it. As shown in Fig 2,
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Some researchers in evaluating the role of
marketing innovation and creative advertising
in customers' purchase intention displayed that
marketing innovation and creative advertising
play a role in purchase intention and the effect of
brand awareness and trust on purchase intention
has been discussed, as well as the effect of privacy
concerns on intention to express empathy has
been investigated, and online shopping experience
has contributed to the trust. On the other hand,
organizational innovation has an effect on export
performance. Also, organizational innovation has
an impact on technological innovation (radical)
and technological innovation (extensive). Finally,
both variables of technological innovation
(radical) and technological innovation (extensive)
have an effect on export performance.

Also, some studies show that there is a positive
correlation between organizational innovation,
entrepreneurship, and performance. Also,
organizational innovation improves performance
by facilitating and accelerating organizational
entrepreneurship. By promoting innovation in
product, process, and technology, the possibility
of pioneering, risk-taking, and competitiveness
of the organization will be improved, and thus
organizational performance indicators will be
improved.

3- Methodology

The statistical population in the present research
constitutes of 382 employees, experts, and
managers of Saipa Automobile Company in
Tehran. According to the statistical population, 191
participants were selected as a statistical sample
according to Morgan's table. Due to the prediction
of non-return of a number of questionnaires, 300
questionnaires were distributed, of which 170
questionnaires were suitable for the investigation.

4- Results

Confirmatory factor analysis shows the research
variables in standard estimation mode. The
estimation results indicate the appropriateness of
the indicators. The factor loadings of the model in
the standard estimation mode show the impact of
each of the variables or items in explaining the
variance of the variable or main factor scores.
In other words, the factor loading shows the
degree of correlation of each observer variable
(questionnaire question) with the underlying
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variable (factors). Also, most of the research
hypotheses were confirmed.

5- Conclusion

The main goal of this research was to examine
the impact of innovation on the performance of
new product development, to this end thirteen
hypotheses were designed based on the conceptual
model of the research. The results of the hypothesis
test displayed that the tendency to innovate
has a significant effect on the performance of
new product production so they are the answer
to the biggest problems of organizations. New
product development is an important part of
any business and provides growth opportunities
and competitive advantage for companies. The
variability of competitive rules in the business
world has made the process of presenting a new
product to the market particularly significant.
Today, more than ever, most organizations have
realized that relying on traditional competitive
levers such as increasing quality, reducing cost,
and differentiation in providing products and
services is not enough, and instead, concepts such
as speed and flexibility have been significantly
manifested in competition. and the trend towards
providing new products and services to the market
is the justified reason for this change of attitude.
Considering the impact of the trend towards
innovation on market orientation, it is suggested
that at the time of recruitment, attention be
paid to the suitability of the person and the
job in question, so that innovative people are
identified and appointed in the relevant field. In
recruitment tests, questions related to emotional
intelligence should be used to identify innovative
people. Considering the significant effect of
innovation tendency, it is suggested that courses
and classes related to creativity and innovation
be held periodically for people. Due to the effect
of innovation on product design, creative people
should be used part-time to design new products.
Necessary infrastructures should be provided
to increase the motivation of employees toward
their innovation. It is suggested that researchers
continuously use market research as an important
factor in market identification in order to identify
market needs.
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Abstract

1- Introduction

Considering the change in the taste of consumers as well as the changes that occur in the conditions of
competition and technology, a company cannot and should not rely exclusively on its current products.
Customers want new products and more advanced products, and this is what the competitors are
looking for. New products are essential for today's companies. The trend of innovation is a philosophy
that encourages openness to new concepts and tells the way for a company to change by adopting and
applying the latest technologies, resources, and management systems.

Innovation refers to the company's ability to quickly introduce new products and adopt new processes
in competitive markets. Researchers in strategy and marketing suggested that more innovative
companies are those that are timely, creative, strong in introducing new products or services, and
faster in modifying existing offerings to provide superior benefits to their customers.

In fact, new products are the main solution for the biggest problems of organizations. New product
development is an important part of every business and provides opportunities for growth and
competitive advantage for companies, the variability of competitive rules in the business world has
made the process of presenting a new product to the market particularly important. Today, more than
ever, most organizations have realized that relying on traditional competitive levers such as increasing
quality, reducing cost, and differentiation in providing products and services is not enough, and instead,
concepts such as speed and flexibility have been significantly manifested in the competition and the
trend towards providing new products and services to the market is the justified reason for this change
of attitude. Considering the importance and position of developing new products in the organization
and its practicality, and most importantly, the belief and attention of managers to increase the use of
this approach, the necessity of such is recognized.

2- Theoretical Background

The business world is a complex world. The increase in the speed of competition in the macro business
environment, on the one hand, and the increasing uncertainty and uncertainty in the environment,
on the other hand, have plunged companies into the thought of survival and permanence in business.
Permanence in business has emerged as the most vital need of companies today. Over time, experience
has shown that offering new products is one of the most reliable way to face the uncertainties and
complexities of the business world. The passage of time until the last few years has led to the development
of a new product, becoming important and glorious to the extent that it stands out as the only reliable
strategy for staying in business.
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2- Theoretical Background

In doing the classification task, many factors
affect the success of machine learning (ML).
Display and quality of sample data are of utmost
importance. If the collected data include a lot
of irrelevant, redundant and noisy (outliers),
it is more difficult to discover knowledge in the
training phase. Data pre-processing includes
data cleaning, normalization, transformation,
feature extraction, selection, etc. The product of
data pre-processing is the final training set. It is
good to have a sequence of data pre-processing
algorithms that perform the best in each set.
Thus, we present the best-known algorithms
for each set. In pre-processing phase the person
shall get the best performance for his data set.
Data pre-processing is done to descriptively
summarize, clean, integrate and transform,
reduce, discretise the data. To have reliable data,
we complete missing values, remove noisy data,
identify or remove outliers, and inconsistencies.
Data reduction decreases the amount of data
but produces similar analytical results. Data
discretization is a part of data reduction, but it has
special importance, especially for numerical data.
The pre-processing stage includes the following:
(1) data with a duration of 0-667 milliseconds
is extracted from each channel after each flash.
According to previous information about P300, a
positive peak appears after 300 milliseconds of
stimulus. Therefore, it is predicted that a window
of 667 milliseconds, which contains 160 samples,
is large enough to obtain all the information
necessary for classification. These windows
are overlapping. (2) Each extracted signal by
Chebysheyv filter — is an 8th-order type I bandpass
filter and the cut-off frequency is 0: 1 and 20 Hz.
All samples are used as a feature set in the pre-
processing phase. To select the best features from
the set of extracted features, PCA is applied in the
work. PCA removes unimportant features and a
few important features are kept for classification.
A feature selection phase can be used after the
feature extraction phase to select a subset of
features with different potential benefits. First,
among the various features that may be extracted
from EEG signals, some of them may be redundant
or not related to the mental states targeted by
BCIL Second, the number of parameters that the
classifier should be optimized and they should

—MN
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have a positive relationship with the number
of features. As a result, reducing the number of
features makes fewer parameters to be optimized
by the classifier. It also reduces the possible
effects of overtime and therefore can significantly
improve performance provided that the number
of training samples is small. Third, from the
perspective of knowledge extraction, if only a few
features are selected or ranked, it is easier to see
which features are related to the mental states of
the target. Fourth, a model with fewer features
and therefore fewer parameters can make faster
predictions for a new sample, because it should
be computationally more efficient. Fifth, the
collection and storage of data are reduced.

3- Conclusion

In this article, seller-p300 classification types
are reviewed. Machine learning algorithms
including DCPM, LDAT, SWLDA, BLDA, SKLDA,
STDA, and DCMP and matching and weighting
algorithms in the field of classification for brain-
computer interface (BCI) system design based on
seller-p300 have been reviewed. In comparison
to the information observed in the reviewed
articles, DCPM provides better results comparing
to other methods when the training sample is
not available. When the features are a few, the
Is classification algorithm performs better and
with a high number of features. SWLAD and
SAE algorithms have better performance, but in
general, the performance of the SWLD algorithm
is better than the other two methods. Dimensions
reduction by PCA improves classification accuracy
by WESVM. Group SVM has a higher accuracy
when the face pattern is familiar in comparison
to different techniques, such as min and max
normalization methods. Z-score normalization
has a high impact on SVM classification accuracy.
The results of the review article indicate that the
adaptive classification method for supervised and
unsupervised data has better performance than
the static one. Matrix classification and transfer
learning have high reliability and transfer
learning performs better when little training data
is available, and also random jungle and LDA
perform well. Deep learning has not performed
well in BCL

Keywords: P300-spell, Brain-Computer Interface
(BCI), Classification, Feature Extraction, EEG.
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Abstract

1- Introduction

The EEG signal (electroencephalogram) shows the electrical activitis of the
brain. They are very random and may contain useful information about the state
of the brain. However, it is very difficult to obtain useful information from these
signals just by observing them. They have a non-linear and non-constant nature.
Therefore, by using advanced signal processing techniques, important features can
be extracted to diagnose various diseases. Brain-computer interface system (BCI)
is a part of neurotechnology that transmits the command from the human brain
to the computer. BCI field has witnessed an outstanding growth in the research
domain. BCI programs include medicine, education, self-regulation, games and
entertainment, production, security, and even marketing. Electronic devices can
be controlled using a brain signal called electroencephalography (EEG) to record
the electrical activity of the brain. The P300 wave is the positive peak of an event-
related potential (ERP) that occurs for 300 milliseconds and is recorded by EEG. A
major method in the field of BCI research is the specific pattern based on P300, the
stimuli that have a lower probability of occurrence than other stimuli and as a result,
the participant reacts to the unexpected occurrence of these stimuli. Accordingly,
standard stimuli are quickly identified. P300-spell is a widely used BCI system that
allows users to communicate attentively. BCI, especially the P300 spell, classifies the
P300 waves and recognizes the targeted features. A BCI system includes things such
as signal reception to reduce noise, signal pre-processing to improve the signal, and
data size reduction, which includes feature extraction and classification of them.
In this article, we investigate the reception and signal’s pre-process and also the
way of their selection. In addition, we review machine learning algorithms such
as DCPM, LDA, SWLDA, BLDA, SKLDA, and STDA, SVM, DCPM in the field of
feature extraction and the classification used to design brain-computer interface
(BCI) systems based on P300-spell. We briefly present the used algorithms and
describe their vital features. Based on previous studies, we compare them in terms
of performance and provide guidelines for selecting the appropriate classification
algorithm for a specific BCI.
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2- Theoretical Backgrounds

Since the 1930s, researchers began to study the
life quality in various ways. They have attempted
to identify the components and elements of life
quality and compare geographical areas such as
cities, states, and nations using the predetermined
and evolving life quality parameter. The main
reason for the sensitivity in this area is related
to the concept of life quality and the underlying
question of how to allocate limited, scarce, and
hidden resources to various uses. It has been
stated in the conducted researches that life quality
is a broad concept that has different meanings for
different people and groups. Some have interpreted
life quality as the livability of an area, some as a
measure of attractiveness, and some as public well-
being, social welfare, happiness, satisfaction, etc.
Life quality is a multi-dimensional phenomenon,
so its constituent elements, among other things,
can include; health, education, environment,
safety, and social relations. Each of these
components includes indicators. The achievement
of countries and societies in development, and
the achievement in any component or indicator
is itself deferred to progress and development in
other fields.

Therefore, development is a collection is connected
and intertwined. The impact of the concepts
such as life quality, social welfare, etc. in the
reform and development of urban and regional
planning knowledge in terms of methodology,
theory, implementation possibilities, feasibility,
etc. is summarized. That includes; development
of urban design knowledge and techniques,

] Vol.2 | No.4 | Spring 2022

planning to improve the quality of the residential
environment; planning for suitable leisure and
entertainment spaces; planning for open and
green spaces according to existing needs; Planning
for the development of safe pedestrian spaces and
providing and directing people's participation in
planning and management.

3- Methodology

The methodology could be different according to
the type, purpose, and case study and is based on
the use of a questionnaire in the field, and the
total number of the statistical population in this
research is 30,000 and the sample size calculated,
through Cochran formula, for Sistan and
Baluchestan University and Zahedan University
of Medical Sciences are 129 and 100 respectively.
4- Conclusion

Life quality is a measure to determine the
satisfaction and dissatisfaction of individuals
and groups from different aspects of life. These
dimensions can include nutrition, education,
health and safety, and leisure. The level of student
satisfaction with life in Zahedan is moderate.
Also, the factor of access to urban services and
urban applications greatly affects the quality
of urban life in Zahedan. On the other hand,
physical indicators affect the quality of urban life.
On the other hand; Social, cultural, economic,
and security indicators have a meaningful and

effective relationship with the quality of urban
life.

Keywords: Satisfaction, Social  Conditions,
Cultural Conditions, Economic Conditions,
Security Conditions, Life Quality.
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Abstract

1- Introduction

Life quality is a concept to illustrate the level of life satisfaction and in other words,
it is a criterion for determining the satisfaction and dissatisfaction of individuals
and groups from different aspects of life. These aspects can include nutrition,
education, health and security, and leisure. In discussions about the life quality,
living does not matter merely, rather than what is important important is the life
quality. Background of researches show that since the early 1960s, the concept of life
quality has been popularized in European countries. In some developed societies,
this term is equivalent to other terms such as public well-being, social welfare,
social security, and the like. The study of life quality is the study of the study of
the effective factors including feeling happiness, meaning of life, and well-being of
individuals. Therefore, the ultimate goal of study on life quality and its subsequent
application is that people can live a high-quality life to have a purposeful and
enjoyable life. Thus, the main topic of this article is to assess the level of satisfaction
with Zahedan's urban life quality from the university students’ viewpoint (Sistan
and Baluchestan University and Zahedan University of Medical Sciences). In this
way, five main indicators have been introduced which are: physical-spatial, social,
cultural, economic, and security.
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e-businesses in the cyberspace market.

2- Theoretical Foundations

Effective factors in the satisfaction of e-business
users have also been an interesting topic for non-
governmental researchers. For example; In 2019,
in a research was conducted by Huang in order
to clarify the relationship between customer
satisfaction in the quality of logistics services
and customer loyalty in China. Huang found that
the logistics services perceived by customers of
online stores with the B2C model in four aspects
“productivity”,  “completion”,  “availability”
and “privacy protection” can be assessed and
the factors of efficiency and then the quality of
logistics services have had the greatest impact
on customer satisfaction and loyalty in the field
of e-commerce. Another study was conducted by
Lin and his colleagues among Amazon users. In
this research, which was conducted to gain more
insight into the customer's purchasing behavior
and with the purpose of introducing its model in
the framework of social trust in e-commerce, they
have realized that social support of e-commerce
and the recognition of quality by customers
have a direct effect on e-satisfaction and social
trust in e-commerce, both of which are effective
in customer purchasing behavior. The results
of another study conducted by Chang in 2019
which examined the issues affecting customer
satisfaction with e-commerce in Taiwan show that
the factors that have a negative effect on customer
satisfaction with e-commerce in Taiwan include
website complexity, annoying ads and weak
logistics integration. Also in Malaysia, a research
has been done by Imran and his colleagues in this
area. Distributing a questionnaire among 300
Malaysian cyberspace users and analyzing the
collected data, they found that low distribution
costs, shortened delivery time, effective payment
methods, and information technology have

] Vol.2 | No.4 | Spring 2022

a significant and positive relationship with
e-logistics customer satisfaction. In addition,
information technology is the main contributing
factor among effective payment method and
logistics customer satisfaction.

3- Research Method

The current research is included to the
developmental research group in terms of purpose,
and in terms of method, is a combination of two
meta-synthesis method and interview method of
qualitative researches. Accordingly, in the first
part of the research, the qualitative method of
the descriptive-analytical has been used. The
sampling method in this part is theoretical
sampling. The statistical population are the all
researches published in reliable Iranian and
foreign and international scientific databases,
which were searched through the Google Scholar
search engine and the Internet based on the
defined keywords in order to obtain a sample that
would cause theoretical saturation.

4- Conclusion

In this research, which was carried out in
order to of identify the customers satisfaction
factors in e-businesses, an effort has been made
to identify these factors and introduce them
to e-business operators; to introduce targeted
activity environment; to enhance the level of
users’ satisfaction; and consequently, to maintain
and increase the portion of e-business in the
cyberspace market. Therefore, in the first step,
by using specialized websites and search engines
articles related to customer satisfaction factors
in e-businesses were received and after studying
and reviewing them, out of a total of 85 factors
obtained from the review of 22 articles, 14
concepts (unique factors) were identified.
Keywords: Satisfaction, Sustomers, E-businesses,
Meta-Synthesis
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Abstract

1- Introduction

In the last decade, the expansion of the Internet network infrastructure has led
to an increase in the Internet penetration rate, an increase in the number of
Internet users, and consequently far more attention to have activity on cyberspace
from business owners that before. Currently, more than 50,000 e-businesses are
operating in Iran, out of which 32,000 have been identified by E-business Union,
and another 16,000 are about to be identified. Presently, about one percent of all
Retails in Iran are conducted through e-businesses. Although this portion is lower
than pioneer countries such as China (about 15%), America and England (about
8%), as well as neighboring countries such as; Turkey (3%), all in all it takes up
significant portion. This large volume of suppliers requires intensive competition
of different firms to acquire and maintain their portion of the cyberspace market.
Establishing and maintaining a long-term relationship with customers is one of the
key factors of success in e-businesses. Undoubtedly, building and maintaining a
long-term and stable relationship requires providing the customer service in a user-
friendly format. A market with such an intensive level of competition, maintaining
and improving the level of e-businesses customers (users) satisfaction is crucial.
Many factors can be listed for customer satisfaction in e-businesses. The upcoming
research has been done with the purpose of identifying the factors of customer
satisfaction in e-businesses. Identifying these factors and introducing them to
e-business operators, it provides a platform for targeted activity and improving the
level of user satisfaction and consequently maintaining and increasing the share of
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2- Theoretical Foundations

Job performance is the efficiency of individuals
according to the prescribed legal duties and it
is defined as activities of the human resources
regarding the performance of the tasks that are
assigned to them; it expresses the amount of
effort and the range of the employee's success
in performing the duties and the expected
behavioral tasks. Performance should be defined
as work results because these results establish
the strongest relationship with the organization's
strategic goals, customer satisfaction and
economic participation. Job performance is
divided into two parts: task performance and
contextual performance. Citizenship behavior is
a type of social contract whose main goal is to
promote welfare and security in the community,
and necessarily deals with how people in the
community should behave in order to achieve this
goal.

Citizenship behavior has a dual social and political
nature. The concept of public service motivation
is based on the assumption that doing a job that
leads to the promotion of public benefits and is
useful for the general public is in itself motivating
and incentive for government employees. The
theory of public service motivation assumes
that some government managers and employees
are interested in government jobs with motives
beyond personal interests such as a sense of
compassion, citizenship duty, and selflessness and
these features of working in public sector make
them motivated.

3- Research Methodology

The current research is applied research in terms
of purpose. In terms of data collection, it is a
descriptive (non-experimental) and is a branch
of field research, and in terms of the relationship
between research variables, it is causal. The
research method is also a survey. The statistical
population in this research includes all the
employees of Tax Affairs Administration of Karaj,
which are about 400 people. The sampling method

] | Vol.2 | No.4 | Spring 2022

in this research is simple random sampling.

4- Conclusion

The government as the most effective political
organization has an undeniable influence in
various spheres of social life, and fulfills its
duties and responsibilities through government
organizations, so it is necessary for such
organizations to perform properly. Therefore,
nowadays, improving the situation of government
institutions is accepted as a necessity for all
countries. The Department of Tax Affairs is one
of the public administration that has close and
direct interaction with citizens and the general
public. Improving the motivation of public service
in municipalities can play an important role in
improving the quality of urban services and
developing the capabilities of citizens. According
to the results of the statistical tests used in the
research, it should be said that based on the
findings of the estimation of path coefficients (Fig
1) and the T-statistic value (Fig 2), the motivation
of public service has a direct and significant
effect on the organizational citizenship behavior
of Karaj Tax Department employees. It can also
be concluded that according to the Karaj Tax
Affairs Administration employees' opinion,
organizational citizenship behavior is moderately
and directly influenced by the category of public
service motivation. On the other hand, a significant
effect was observed between the category of
public service motivation and job performance,
consequently according to the employees’ opinion,
job performance is directly affected by the category
of public service motivation. In addition to the
above results, a significant effect was observed
between organizational citizenship behavior and
job performance, meaning that job performance
is directly and moderately influenced by public
service motivation and organizational citizenship
behavior.
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Performance, Tax Affairs Administration
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Abstract

1- Introduction

In recent years, the role of the human approach in development has been highly
regarded. The importance of this issue is due to the important role of the human
factor in the development process. Since the greatest advantage of public sector
organizations is possessing a competent and motivated manpower, governments
should act in a planned and purposeful way in terms of manpower in order to
achieve an effective performance. For this purpose, assigning the individuals who
have the spirit of serving the society and have the motivation of public service in
organizations can play a crucial role in the efficiency and effectiveness of public
institutions. Therefore, how to employ individuals with public service motivations
in the public sector, along with understanding the formation processes of public
service motivation, is one of the most important areas that has attracted the
attention of public administration thinkers. Efforts to improve the performance of
public organizations partly depend on the ability to successfully motivate public
sector employees and managers. At the same time, there has traditionally been a
belief in public administration that public sector employees, especially in contrast
with private sector employees, should be more motivated by helping the people.
Accordingly, the main motivation of people to join the public sector and its difference
with the motivation of private sector employees is an issue that many efforts have
been made around.
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Editor-in-Chief's Note

The field of publications in a scientific community indicates the
ability of that discipline or scientific field to communicate, and
express the needs and challenges, achievements and also produce
knowledge in the society. Therefore, the cultural, social, economic,
professional and scientific dynamics of the society can be observed
in the territorial dynamics of its publishing areas. Generally, in the
scientific, educational and professional fields, the effects of science
production and publishing expansion can be examined in the realm
of publishing scientific journals and books. In the meantime, the
scientific community recommends reading journal articles more
than other information sources because of the quick access to the
latest scientific findings. “Intelligent Knowledge Exploration and
Processing” Journal, aims to bring forth a collection of research and
scientific activities in the fields of management and computer, it
presents the fifth issue to the presence of professors and researchers.
In this way, scientific articles and valuable experiences of experts
are available for researchers. To this end, the journal sets to provide
a suitable and high quality environment by using its great potential
and continuous communication with experts and intellectuals, and
receiving scientific articles and their opinions. Accordingly, we
welcome your valuable scientific articles and comments, may we take
a small and effective step in line with our scientific mission with
sincere effort and seriousness.
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