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Abstract

The Research purpose is to analyze data to predict customer behavior using
facial expression detection in intelligent businesses based on deep learning.
Currently among researchers, presenting methods that increase accuracy
and efficiency in predicting customer behavior in intelligent businesses is
important and has tremendous effects on e-commerce profitability,
marketing, sales, economy, stock prediction, etc.

The methodology of this research is descriptive analytical and practical in
terms of research objectives. The research was conducted using image
processing and machine vision techniques to predict customer behavior and
detect facial expressions to improve the performance of intelligent
businesses in organizations and social networks. The information gathering
tool was a library as well as using TensorFlow library in the Google Colab
environment and Python programming to examine research topics and
subjects using qualitative and quantitative content analysis.
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By comparing the outputs obtained from image processing, out of the eight
facial expression categories which consist of happiness, sadness, surprise,
fear, disgust, anger, contempt, and neutrality- happiness expressions were
detected with the accuracy of (73.6%) which means the model can predict
this category the best. on the other hand, worst case scenario, disgust and
hatred expressions were detected with the accuracy of (9.2%) that implies
the poor performance of model for this kind of expressions.
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1. Introduction

Information and knowledge analysis in the
third millennium has become the main
wealth of organizations and commercial
enterprises and production centers are
looking for benefit analysis of this wealth
in their serious decisions in dynamic
environments as much as possible to take
the competitive advantage (Babu &
Kanaga, 2022). Nowadays, using the
Internet and social networks has increased
significantly. As a main media, social
media is leading in the emerging
technologies to introduce favorites,
emotions, desires, and behaviors of all
societies (Wang et al, 2020). The last years
of the 20th century witnessed the
emergence of a new kind of social
scientist, i.e.  non-verbal  behavior
specialists in the direction of emotion
analysis (Appel et al, 2016). The sentiment
analysis based on deep learning in the Al
field, at the moment, is considered a global
important research topic and many
researchers in large businesses and internet
companies are working in the field
mentioned (Chen et al, 2022). This
technology is so integrated into our lives
that we wuse it to work, purchase,
communicate, and even entertain. Many
researchers believe that communication,
display, and computing technologies will
continue to progress, but the way of
communicate with them and utilizing
information flow will become the progress
node and their use (Soon & Salamzadeh,
2021). Entering computers into people’s
social life has developed social duality and
disunity among the people. Currently, from
the researchers’ point of view, providing
methods that increase accuracy and
efficiency in the field of sentiment analysis
in  social networks and  business
intelligence in online stores, has been
considered very important (Tao et al, 2019;
Atmaja & Sasou, 2022). and will have
great effects on E-commerce, marketing,
sales, politics, economy, psychology, and

health care, stock sales forecast (Arora &
Arora, 2019; Kumar et al, 2019). Many
deep learning architectures are used in
order to increase accuracy with different
machine learning algorithms including
motion detection, detecting gestures,
movement, and body language by the use
of image processing algorithms, pattern
detection, sound  processing,  text
processing, machine vision, and different
types of artificial neural networks (Wang
et al, 2020; Poria et al, 2016).

Their research entitled “the evolution of
human-computer interaction(HCI): the role
of human beings in paradigm 4.0”,
suggested that Industry 4.0 is a novel
pattern in the production world and it
changed  human-machine  interaction
profoundly. Industry 4.0 has been the key
technology related to the Deming cycle
standard to emphasize the importance of
human-machine interaction. In this paper,
a new perspective based on human
centrality has been presented and the
importance of human factors has been
studied through the “sand cone model”.
Their research suggested the result that in
order to solve complicated problems and
help organizations to adapt to changes
rapidly, scientists should involve database
analysis to convert the data into strategic
business offers (Nardo et al, 2020).
According to research on previous studies
and by processing existing data and
providing new results in recognizing facial
expressions in seven important facial
expressions in the economic promotion of
business intelligence, this paper provided
conditions in which other researchers can
collect results, advantages, and
disadvantages of different algorithms
enhance knowledge by a methodological
approach of the present paper and with the
help of the subject literature and seek help
in promoting innovative ideas. Therefore,
from a theoretical point of view and as one
of the efficient tools in the decision-
making process, employing the predicting




behavior of customers in their satisfaction
towards purchasing goods for any large
organization in business intelligence
should be a prospective method. If aware
of the behaviors, it can be possible to use
them efficiently and effectively in making
smart decisions leading to raise success
rate. The current research aims to test and
evaluate machine learning algorithms for
facial expression recognition in business
intelligence. The study focuses on
comparing the accuracy and effectiveness
of these algorithms in predicting customer
behavior and satisfaction with
manufactured products. Moreover, it seeks
to provide a conceptual model that can
analyze the emotions in applications such
as social media and smart stores, more
efficiently and faster. It is hoped that this
research will take an effective step in the
development and increasing knowledge by
identifying gaps and presenting strategic
proposals in this field.

2. Literature Review

» Business Intelligence

Business intelligence is a set of abilities,
technologies, tools, and solutions which
help managers have a better understanding
of business situations (Guster & Brown,
2012). The tools of business intelligence
provide people with viewpoints of the past,
present, and future conditions which, by
implementing its solutions, the existing
gap between middle managers and top
managers from the information
communication point of view will be
eliminated and the managers will be
provided with information required in any
level and moment with high quality (Ouda,
2018). Also, experts and analysts can
improve their activities, use equipment,
and achieve better results. The market
considers business intelligence as a precise
instrument for competitive superiority and
knows it as a monitoring and analyzer of
the market and customers(Ouda, 2018).
From the technology’s point of view,
business intelligence is an intelligent

system that through accurate data
processing, is considered a hardware and
software interference point. But, simply
put, the business intelligence is nothing
more than the process of prompting the
organization’s  profitability in  the
competitive market by intelligently using
available data in the decision-making
process (Ayuso & Santolino, 2012).

Azizi Borujeni and Kahidi Basiry [2016]
showed in some research that business
intelligence is the most important factor in
developing the competitive market (Ouda,
2018). Business intelligence is only
attempting to shorten the query paths
within information and can’t offer any
solutions by itself and with no need for
information. It was the business
intelligence that could in addition to
converting  the  existing  systems’
weaknesses, take a long step toward
meeting the organizations’ information
needs by converting seemingly worthless
data to fruitful knowledge. Business
intelligence, in most cases, includes
multidimensional analysis and providing
reports that managers need (Habul &
Pilav-Velic, 2010). As an accurate and up-
to-date system approach such as business
intelligence can have several effects on the
organization’s efficiency and performance,
many factors can also influence the
business intelligence efficiency some of
which can be referred to as follows:
Customers: Business intelligence helps a
business know its customers better explore
their demands and priorities and match its
features with the customers' priorities. The
business intelligence analyzes, codifies,
and uses the data obtained from the
customers (Ayuso & Santolino, 2012).
Rivals: A successful business not only
should keep the customers satisfied with
itself but should try to compete with rivals.
Business intelligence can help effectively
companies establish those strategies that
rivals use to capture customers (Ayuso &
Santolino, 2012).




Technical infrastructure: Several
research works have been done about the
technical infrastructure of an organization
to establish the business intelligence and
its proper efficacy and it can be said that
because of the great importance of this
factor, the organizations' most efforts to
provide the suitable conditions of the
business intelligence, have been made in
line with improving the technical
infrastructure status (Presthus, 2012).
Communication with suppliers: The
purpose of the communication with the
suppliers is also, to provide a proper
framework for continuous evaluation, their
performance development, and selecting
the most appropriate suppliers. Promotion
of relationships with the suppliers causes
the improvement of the delivery time,
quality of products and services, and
reduction in costs (Presthus, 2012).

» Facial Expression Recognition

Facial expression recognition is a key
component of deep learning-based
intelligent businesses that aim to predict
and understand customer behavior. By
analyzing facial expressions, businesses
can gain insights into customers' emotions,
preferences, and intentions, which can
inform  marketing strategies, product
development, and customer service (Ali et
al, 2022). Deep learning algorithms are
particularly ~ well-suited  for  facial
expression recognition, as they can analyze
large volumes of data and learn to
recognize patterns in facial expressions.
These algorithms can be trained on
datasets of labeled facial expressions, such
as the Facial Action Coding System
(FACS), which maps facial movements to
specific emotions (Li et al, 2021). Once
trained, facial expression recognition
algorithms can be integrated into a variety
of business applications. For example, they
can be wused to analyze customer
interactions with chatbots or virtual
assistants, providing real-time feedback on
customers' emotional states and allowing

the system to adjust its responses
accordingly. They can also be used to
analyze customer feedback on social
media, providing insights into how
customers feel about products or services.
Overall, facial expression recognition is an
important tool for businesses that want to
understand and predict customer behavior
(Ali et al, 2022). By leveraging deep
learning algorithms to analyze facial
expressions, businesses can gain valuable
insights into customers' emotions and
preferences, allowing them to tailor their
products and services to meet customer
needs.

The impact of facial expressions on the
sales of online products may vary and
depend on the type of product and
industry. For example, in the clothing
industry, the effect of facial expressions on
sales is very low, but in the beauty and
cosmetics industry, it is very high.
Similarly, in the automotive industry, the
impact of facial expressions on product
sales is relatively low, but in the
technology and electronics industry, it is
very high (Li et al, 2021). Overall,
analyzing facial expressions and customer
emotions can help businesses improve
customer satisfaction and increase sales.
By using image processing algorithms and
sentiment analysis, customer feedback and
emotions can be easily collected and
analyzed on various social networks and
websites. This information can help
businesses make strategic decisions and
improve their products and services
(Atmaja & Sasou, 2022). To increase
online product sales by determining facial
expressions in customers, the following
methods can be used:

1. Analyzing facial expressions in
advertising: By using image processing
algorithms and facial expression analysis,
the impact of advertising on customers can
be examined, and this information can be
used to improve advertising and increase
sales.




2. Analyzing facial expressions in online
stores: By using smart cameras and image
processing  algorithms,  the  facial
expressions of customers in online stores
can be analyzed, and this information can
be used to improve user interface and
increase sales (Presthus, 2012).

3. Analyzing facial expressions in after-
sale services: By using image processing
algorithms and facial expression analysis,
the facial expressions of customers in
after-sale services can be analyzed, and
this information can be used to improve
after-sale services and increase customer
satisfaction.

4. Analyzing facial expressions in
customer feedback: By using image
processing  algorithms  and  facial
expression analysis, customer feedback
can be analyzed, and this information can
be used to improve products and services
and increase customer satisfaction (Atmaja
& Sasou, 2022).

» Sentiment Analysis

Due to the process of recognition and
detection  and  understanding  the
relationship between people, groups, and
internet  organizations, collection  of
accurate information towards development
and satisfaction with businesses, sentiment
analysis and predicting customer behavior
in  business intelligence and social
networks are important (Li et al, 2021).
Analyzing behavioral emotions and
classifying all types of texts, pictures,
sounds, and micro videos based on

whether the content is positive, negative,
or neutral is called sentiment analysis
(Babu & Kanaga, 2022). The main purpose
of the sentiment analysis is to process
users’” and customers’ behaviors and
interests in a way that helps develop the
businesses (Tanna et al, 2020; Yue et al,
2019). The important technique in
predicting customer behavior in business
intelligence and sentiment analysis is
machine learning-based sentiment analysis
including teaching a machine learning
model (Akhtar et al, 2017; Uddin et al,
2019; Cheng & Tsai, 2019). The two-
dimensional psychological model of the
Watson and Telgen is provided in Figure

(1).
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Figure 1. The psychological model of the sentiment analysis (Yue et al, 2019)

Recent developments in the field of
emerging technologies have made it
possible for users to interact with business
intelligence and predict customer behavior
in social networks. Nowadays, one of the
ways of interaction is to understand the
real feelings of people at the moment, the
outcome of which, based on the people’s
reaction and attitudes appears in analyzing
feelings like facial features, type of speech,
or the people’s jobs such as video,
photograph, voice and text (Kundale &
Kulkarni, 2019).

In order to better understand the data, the
related information is categorized as binary
and bipolar according to classified feelings
and by using machine learning and deep
learning different methods (Tanna et al,

2020; Tajuddin et al, 2020). One of the
benefits of using Al in sentiment analysis
which, due to developing computer
systems in doing responsibilities like those
of human intelligence, is very important
can be to increase process efficiency and
speed improvement or service stability in
the social networks and also use the
method of customer decision making to
discover the new ways of marketing and
advertisement and to discover
opportunities for new services with the
help of the Al-based sentiment analysis
algorithms (Babu & Kanaga, 2022).

> Deep Learning

This kind of learning is one of the
important elements in the data science that
includes statistics and forecast modeling
(Peng et al, 2022). For the data scientists
who are responsible for collecting,
analyzing, and interpreting large amounts
of data, deep learning has many uses and




makes the process of analyzing and
interpreting data faster and easier (Nalinde
& Shinde, 2019). In a way, it can be said
that deep learning, actually, is machine
learning so that at the level of complex
tasks, representation, or abstraction, it
performs the learning process for an
artificial intelligence system and by this
way, the machine gets a better
understanding of realities of existence and
can identify different patterns (Alm et al,
2005). This type of learning, indeed, is like
learning through neural networks that have
several hidden layers and the further you
go into this process, the more complex and
complete models you get (Wang et al,
2021; Yadav & Vishwakarma, 2020;
Kumar et al, 2019; Wan, 2008).

» Image Processing

How can customer behavior be predicted
by determining facial expressions? To
predict customer behavior by determining
facial expressions, image processing, and
deep learning algorithms can be used
(Abid & Alam, 2020). These algorithms
are capable of analyzing and identifying
facial expressions of customers and
predicting their behavior. For example, by
analyzing the facial expressions of
customers in online stores, it can be
predicted whether a customer is looking to
buy a specific product or not. Similarly, by
analyzing the facial expressions of
customers in after-sales services, it can be
predicted whether a customer is satisfied
with the service or not (Sparks & McCann,
2015). Using this information, businesses
can improve their services and increase
customer satisfaction (Abid & Alam,
2020). Some of the image processing and
deep learning algorithms used to detect
facial expressions in customers include:

1. Convolutional  Neural  Networks
(CNNs): These algorithms are used to
detect and identify facial expressions of
customers. They are capable of analyzing
and identifying specific patterns in images.

2. Recurrent Neural Networks (RNNS):
These algorithms are used to analyze
temporal sequences in images. They can
provide a more accurate analysis of the
facial expressions of customers.

3. Floating-point  Attention Networks
(FANs): These algorithms are used to
detect and identify various points on the
faces of customers. By analyzing different
points on the face, a more accurate analysis
of facial expressions can be provided.

4. Attention Networks (ANs): These
algorithms are used to focus on specific
points in images. By using these
algorithms, a more accurate analysis of the
facial expressions of customers can be
provided (Li et al, 2021).

» Artificial Neural Networks

Artificial neural networks (ANNS) are a set
of mathematical algorithms designed to
simulate the human brain function (Chen et
al, 2018; Luo, 2017). These networks are
composed of several layers of neurons and
can recognize the patterns and discover the
hidden relationships in big data by using
learning algorithms (Abid & Alam, 2020;
Ligthart et al, 2021).

Theoretically, artificial neural networks as
information processing models that are
inspired by the method of Information
processing of neurobiological devices of
the brain, try to imitate and repeat the main
functions of the brain (Bu, 2020; Poria et
al, 2016). The artificial neural network
follows the similar changes with the
capability of inferring meaning from
complex or incomplete data in pattern
extraction or identifying the trends that are
complicated for human beings (Ali et al,
2022). Operationally, the neural networks
can be employed in new computing
methods for machine learning, presenting
knowledge and eventually applying the
resulting knowledge to predict the output
responses from complicated systems. The
key element of this notion is to create new
structures for the information processing
system (Sivanandam & Deepa, 2007). All




the algorithms of the mentioned ANN are
used in the sentiment analysis, but some of
them are more commonly used (Luo,
2017). For example, the algorithms
perception, backpropagation, Radial Basis
Function Network, Convolutional neural
network, and Recurrent Neural Network
are used for the sentiment analysis (Poria
et al, 2016; Hammou et al, 2020).

During past years, many efforts have been
made to improve the efficiency of the
sentiment analysis in the field of the Al
that in this section, we will have an
overview on the solutions provided
(Manikandan et al, 2018). At the end, a
summarized table of these research works
is presented. Regarding the development of
the algorithms employed in the artificial
neural networks which create an optimal
connection between the field of deep
learning and machine learning, many
efforts have been made (Chen et al, 2018;
Syarif et al, 2019). In this section, the
techniques, algorithms, and solutions and
also a brief summary of the research done
on the subject and the results in the field of
sentiment analysis and the social networks
will be reviewed and finally, an abstraction
of the studies done and the theoretical
framework and research background are
provided in the table (1). In research high
time has been allocated to feature
extraction by making some changes in
body status through the extraction of
skeleton or joint features at the level of the
human body and by reconfiguring the deep
convolutional neural network through
training images on datasets in the neural
network that will be very complicated in
voluminous data and high convolution
layers (Zhao et al, 2019; Yang et al, 2016).
Compared to the classical traditional
methods, the strategies of combining and
integrating  the  features of  the
convolutional  neural network have
improved the detection rate between 5 and
6 percent (Zhao et al, 2019; Zhao et al,
2015).

Oxyangol Bu in 2020: the main task of this
article is to recognize body language and
human movement and behavior analysis.
Research in the field of human motion
detection by the use of the frames and
sequences obtained from videos has
achieved certain results and has progressed
by using image data of human movement
status to analyze and extract information
and finally improve human quality (Bu,
2020; Zhao et al, 2015).

Janixio Bu in 2022: this paper, focusing on
behavioral ~ sentiment  analysis and
objectifying mental thoughts, analyzes
Effective video content analysis and
optimizing users’, consumers’, and
customers’ feelings in different fields of
business and the social networks which
ultimately leads to problem diagnosis (Bu,
2020; Li et al, 2021).

The research with the help of recognizing
feelings based on the bulk data of available
videos and images has been compiled in
the form of a set of voice information,
movie sequence, consecutive frames, and
calculating the optical flow. In the
following, content analysis of photos,
images, and texts have been used and
finally, the model and framework for
converting data into sentiment analysis has
been presented (Wang et al, 2021).

In the present research by providing a set
of data with multi-dimensional information
to deepen the work in the field of
sentiment analysis, the video data and text
information related to the video are
collected and based on the frame sequence,
the sound sequences, and frame extracted
from the video calculate optical flow
sequence (Bu, 2022; Zhao et al, 2015).




Table 1. A summary of results of the Table 1. A summary of results of the
comparison of thematic literature documents of comparison of thematic literature documents of
the sentiment analysis with different algorithms the sentiment analysis with different algorithms
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relationship between predicting customer
behavior and the deep learning algorithms
that have proceeded more precisely and
deeply toward behavioral and sentiment
analysis. The subject literature and the
algorithms introduced in the research
background were evaluated. In Table 1 the
comparison of results from more than 30
papers studied regarding sentiment
analysis and the introduced algorithms
indicated that among all the subject
literature reviewed in the table below, the
integration technique presented in this
research in a conceptual model was
neglected. Some weaknesses were seen in
the papers reviewed and with the help of
the algorithm and conceptual model
provided in this paper, the gaps in the
previous research can be covered. It is
worth mentioning that after a lot of
research and revealing the weaknesses in
this field, in this research a scientific
pattern is presented having a knowledge
framework and providing a conceptual
model as a support for increasing
knowledge to understand deeply the details
of sentiment analysis in the field of Al and
deep learning and machine learning in the
business intelligence.  The  Facial
Expression Recognition is among the most
powerful and important tools for observing
the Business Intelligence digital marketing
and sales issues and nowadays, considering
their popularity, they have become more
prominent, therefore, to create brand
awareness and increase sales, we need the
sentiment analysis technology in these
fields. Considering these explanations, the
necessity for designing and providing the
conceptual model of this research with a
new algorithm to promote profitability in
the smart businesses is evident.




3. Methodology
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Figure 2. The conceptual model of the research

The present research with a scientific
approach is of an analytical descriptive
type and is an applied research in terms of
research purpose. The methodology used
in this article involves using image
processing and machine vision algorithms
to predict customer behavior and detect
facial expressions in order to improve the
efficiency of business intelligence. In this
study, we used the AffectNet dataset, a
public dataset on Kaggle, to train and
evaluate our facial expression recognition
model. AffectNet consists of over one
million images of facial expressions
collected from the internet, labeled with
eight different emotions: happiness,
sadness, surprise, fear, disgust, anger,
contempt, and neutrality. This dataset is
chosen due to its extensive size and
diversity, which is crucial for training a
robust deep learning model. The images in
AffectNet are annotated with both facial
landmark points and emotion labels,

providing rich information for both
training and validation processes. By
leveraging this dataset, we aimed to ensure
our model's accuracy and flexibility in
recognizing various facial expressions in
real-world  scenarios. The dataset's
availability on Kaggle also ensures that our
methodology can be easily evaluated and
verified by other researchers.

The Google Colab environment and
Python programming were used to analyze
research topics and themes using
qualitative and quantitative  content
analysis. Standard training data from the
TensorFlow library in the Google Colab
environment was used to train the available
data. Ultimately, the research findings
extracted  seven  important  facial
expressions as the most important
indicators of predicting customer behavior
in the economic success of smart
businesses. By means of image processing
and machine learning techniques, we found
that happiness facial expression can be
distinguished by the model with the
accuracy of (73.6%) which can be interpret




by businesses as a sign of satisfaction from
customers. However, the model has poor
accuracy (9.2%) in case of disgust or
hatred facial expression.

The research method in this article has
been conducted using CNN and Deep
CNN algorithms as important methods in
the neural network, which have been
trained with complex layers and long
stages, and have reduced the error rate in
detecting low-face conditions.
Convolutional neural network (CNN) is an
important method in artificial neural
networks used for detecting patterns and
different features in data. This network is
trained using complex layers and long
stages, and due to its high detection and
interpretability capabilities, it is used in
many applications such as face detection,
object recognition, motion detection, etc.
In this network, the input is in the form of
an image that is divided into smaller pieces
using a window. Then these pieces are
processed using convolution filters, which
are smaller matrices. In this process,
convolution filters move over the image
and transform each part of the image with
a corresponding convolution filter using a
dot product. In the next stage, pooling
layers are used to reduce the dimensions of
the image and preserve important features.
In this layer, the image is divided into
smaller pieces, and the maximum value of
each piece is taken. Then these values are
used as input for the next layers. Finally,
using fully connected layers, the extracted
features from the image are transformed
into an output vector. This output vector is
given to the model as a label and the model
reduces the detection error rate using
training techniques such as
backpropagation. Due to the high
capabilities of convolutional neural
networks, this method is used as one of the
most important algorithms in pattern and
image recognition in many applications. In
this study, the Dropout Technique was
used as a method for training neural

networks, in which some of the network
units are deactivated with a certain
probability in each training cycle. This
method is used to prevent overfitting and
improve  network performance. By
deactivating some of the network units, the
network is forced to learn new and
independent features from the previous
units, resulting in better and more accurate
performance. The research method in this
article has been conducted using CNN and
Deep CNN algorithms as important
methods in the neural network. In this
study, the Dropout Technique was used
as a method for training neural networks,
in which some of the network units are
deactivated with a certain probability in
each training cycle. Also in the customer
behavior detection and sentiment analysis,
the Supervised Learning method is
employed to  deliver  meaningful
inferences. In this way, the model is
trained with labeled training data so that it
can predict whether the new data has
positive or negative feelings (Lyu et al,
2020; Dainty et al, 2002).).

4. Findings

The application, limitations, and social
consequences of this research are issues
that, if not properly addressed, can disrupt
the efficiency and effectiveness of
activities in e-commerce and intelligent
businesses. Based on the artificial
intelligence algorithms and techniques, and
considering the articles reviewed in this
research, the clear advantage of this study
can be stated as follows: With the
algorithms used in the conceptual model of
the research and the addition of the
algorithms mentioned in this study,
customer  behavior  recognition and
sentiment analysis have been successfully
ranked by a combination of artificial neural
network and machine learning methods in
the research data. By comparing the results
obtained from image processing, it can be
said that among the seven facial
expressions (surprise, sad, natural, happy,




fear, disgust, angry). Top performance of
model is toward the happiness expression
with the (73.6%) of accuracy. In the
opposite, as shown in table (2), we can see
the bad results of the model in recognition
of disgust facial expression. Another
important aspect of this research is the
ranking of facial expressions based on the
detection accuracy from the processed
dataset and algorithm combination within
the conceptual model. The first rank is
assigned to the detection of happiness with
(73.6%) accuracy, the second to neutral,
the third to sadness, the fourth to fear, the
fifth to anger, the sixth to surprise, and the
seventh to disgust. In continuation of the
research, efforts are made to increase
accuracy, reduce errors, and decrease
sentiment analysis time on social networks.
This process is explicitly shown in Table

).

Table 2. Results of Applying Algorithms
on the Initial Dataset
Information related to extracting facial
expression results

Parameter Name Pgrqentage of ]
. . Predicting Behavior
Facial Expressions
Accuracy
Happy 73.6%
Natural 67.4%
Sad 43.0%
Fear 34.4%
Angry 27.0%
Surprise 24.2%
Disgust 9.2%

5. Results and discussion

Nowadays, the organizations’ settings are
full of several changes, opportunities, and
challenges that the business intelligence is
expected to have the ability and sufficiency
to confront them. Among the most
important  environmental sensors the
organizations  use is  information
technology. One of the branches of
information technology that is today paid
attention to more than ever is the business
intelligence. Economic issues; survival of
the organizations and companies in the
competitive economic turmoil today is

focused on two limitations of cost
reduction and revenue increase (Sparks &
McCann, 2015). Despite the exchange of
information and the large volume of data
that is commented on and shared by the
daily news and events around the world
and by millions of users on the social
networks, analysts can use this information
in  business,  politics,  economics,
psychology, marketing, and sales,
predicting buying and selling of stocks,
etc., and tracking sentiments in any field
with the help of artificial intelligence
algorithms  in  sentiment  analysis.
Considering that the main problem of
predicting customer behavior is that it is
only expressed with positive, negative, or
neutral results, and in the previous research
details of emotions in the business
intelligence have not been deeply
analyzed, so in this paper, we were looking
for a solution that made the reaction of the
users’ emotions and the intensity and
details of the emotions in a deeper way and
a minimum time which itself causes
profitability in production and trade
industry of smart business as well as
medical and financial systems of global
societies.

Among these, the organizations in addition
to employing the information technology
which is also one of the virtualization
elements of the organizations, need another
element that realizes integrity among all
the organization’s elements. This element
will undoubtedly be nothing other than
artificial intelligence, important concepts,
and algorithms such as image processing
and computer vision. Using several
technological tools for the purpose of
improving  decisions and increasing
satisfaction and profitability in business
intelligence, needs professional algorithms.
Various studies show that the business
intelligence’s success in every organization
depends upon determining and assessing
the type of successful behavior. In the case
of awareness of this behavior, the business




intelligence can be utilized effectively and
efficiently in making wise decisions
leading to promote success (Guster &
Brown,2012; Dainty & Price, 2002). In
addition to increasing the precision in the
architecture of the presented algorithms,
this paper also tries to improve their
efficiency. So, by providing the new
conceptual model, and Standard training
data from the TensorFlow library in the
Google Colab environment were used to
train the available data. Ultimately, the
research ~ findings  extracted  seven
important facial expressions as the most
important indicators of predicting customer
behavior in the economic success of smart
businesses. By comparing the output of
image processing with Python
programming, it can be said that among the
seven facial expressions. The model can
detect happiness facial expression with
most accurate performance (73.6%). In
contrast, the recognition of disgust facial
expression has the least accuracy (9.2%)
by the model.

The research method in this article has
been conducted using CNN and Deep
CNN algorithms as important methods in
the neural network. In this study, the
Dropout technique was used as a method
for training neural networks, in which
some of the network units are deactivated
with a certain probability in each training
cycle. Also in the customer behavior
detection and sentiment analysis, the
Supervised Learning method is applied
to ensure the accuaracy.

The main advantage of this research is that
in addition to ranking facial expressions
based on the priority and the combination
of algorithms in the conceptual model, in
conclusion, the model demonstrated the
most accuracy in detecting the happiness
facial expression (73.6% accuracy) which
exhibits its efficiency for helping
businesses to find customer satisfaction
with their products or services. In contrast,
the model cannot help businesses to find

disgust or hatred of their customers
because of its poor performance in
detecting the disgust facial expression
(9.2% accuracy). In continuation of the
research, efforts have been made to
increase accuracy and reduce errors in
predicting  customer  behavior and
analyzing emotions in social networks. The
use of customer behavior recognition in
intelligent businesses will be considered an
efficient tool in decision-making processes
for any large organization from a
theoretical perspective and as a future-
oriented approach. By being aware of
behaviors and predicting them through
sentiment analysis, artificial intelligence,
and intelligent  businesses can be
effectively utilized to make smart
decisions that will lead to enhanced
success rates. Based on the scientific
foundations and previous research, results,
and findings from data analysis provide
conditions for future recommendations,
serving as a scientific and research
backbone for future studies. With the help
of this research, it is possible to create
more effective facial expressions for users,
leading to faster and more successful
marketing and sales in the competitive
market of intelligent businesses.
Suggestions for future research:
= Itis recommended to look at the
business intelligence not only as a
technological tool but as an
organizational architecture.
= Using picture recognition technology,
to identify or better track hands or
other body organs, even when we are
not physically connected to a screen
= Using voice control to write text or
visually impaired
= Using emotion tracking technology
(inventing machines that anticipate
something before they are asked)
= Data Availability Statement: Data used
for carrying out the experiments in this




research is generated out of an
experimental prototype and publicly
available via this link:
https://colab.research.google.com/drive
[1dW6RIrIEKPsIQ1xRJ8FUTY c4LtpF
DO
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