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Abstract

In predicting a website’s visual appeal, hand-crafted feature extractors may not

be able to determine all the relevant features to extract from a screenshot of a

website’s homepage. Also, since it is hand-crafted, there is a need to determine

what features to extract. This study aims to use a hybrid of convolutional neural

network and support vector machine to predict a website’s visual appeal. Using

the hybrid CNN-SVM model, the AI system would extract features from an image

of a website’s homepage and determine its visual appeal with respect to the age,

gender, country, and educational level of the target users.

Keywords: Website Visual Appeal, Deep Learning, Convolutional Neural Network, Sup-

port Vector Machine
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I. Introduction

A. Background of the Study

As of March 2016, there are 1 billion websites online in the Internet [1]. Starting

from shopping, reading news, gaming, conducting researches, and down to social

interaction, it is evident that majority of our needs are met through the Internet

[2]. Millions of websites have been created to fulfill our needs with ease and

convenience. Considering the number of websites that users can choose from, it is

important for websites to capture the interests of its users.

When users are visiting a website for the first time, a website’s visual design is

the first thing that affects the users [2]. It is important for websites to have a good

first impression because it is a way of capturing the interest of its users [3]. This

determines whether a user would continue to use the site or surf elsewhere. Fur-

thermore, a visually appealing website also increases users’ satisfaction, minimizes

perceived irritation, avoids distrust, and encourages users to return and continue

to use its services [4, 5, 6, 7]. However, visual appeal alone does not guarantee

success. Factors such as good usability [6], information and navigation designs

[5], services, and content [8] also influence users’ experience and satisfaction. Still,

designing websites to be visually appealing should not be optional but a necessity.

A website’s visual appeal is subject to two dimensions: (1) its visual design

and (2) the visual preferences of its target users [9]. Some example of a website’s

visual design can be its colorfulness, visual weight distribution, visual complexity,

and figure-background color contrast [2, 3, 7, 10]. Furthermore, a website’s visual

appeal is also subject to the visual preferences of its target users. Specifically, the

age, gender, country of residence, and educational level of a user affects his/her

visual preferences [9]. People with these same backgrounds share the same visual

preferences. Thus, to maximize a website’s visual appeal, users should receive

website designs personalized to their visual preferences [9].

One way to determine a website’s visual appeal is to conduct surveys. Reinecke
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et. al. [9] conducted an online survey to quantify the visual preferences of people

around the world. The survey shows an image of a website’s homepage for 500

milliseconds and asks the participants to rate its perceived visual appeal from a

scale of 1 to 9, 1 being the least appealing and 9 the most appealing. With this

approach, designers can know the designs that their target users prefer and can

make appropriate improvements thereafter.

However, surveys take time to be accomplished. When determining the visual

appeal of a design prototype, designers want the result to be immediately available

to them [10]. Solving this problem, Reinecke et. al. [10] suggested to create

methods that can predict a website’s visual appeal from the data gathered from

surveys. In this way, there is a rapid evaluation of website’s visual appeal.

As an example, Reinecke et. al. [10] made their resources publicly available for

anyone who wishes to determine their website’s visual appeal. The figure below is

an overview of the method’s processes provided by Reinecke et. al. [10]. An image

of a website’s homepage serves as an input to the extraction of information. The

extracted information together with the demographic backgrounds of the users

will be used as input for the prediction model. The prediction model will output

an aesthetic rating.

Figure 1: Overview of the predicting method

Their method starts by extracting information from an image of a website.

They wanted to measure the colorfulness and visual complexity of the image. To

do this, they extracted 12 image metrics from an image of a website. The figure

below summarizes their implemented image metrics provided by Reinecke et. al.

[10], 2013, p. 2052.

2



Figure 2: Overview of implemented image metrics

As we can observe, their method uses hand-crafted feature extractors. This

means that a human expert decides what information to extract from the image

and how to extract it. In their method, they only considered extracting informa-

tion about the website’s colorfulness and visual complexity. To better improve

their method, they suggested to extract more information from the image [10].

Extracting more information from an image using hand-crafted feature extrac-

tors results to more algorithms being implemented. Furthermore, it is difficult

to know what are the information to extract from an image of a website’s home-

page that best describe its visual appeal [2]. Solving the problems of hand-crafted

feature extractors, we can use the technologies of artificial intelligence.

In computer science, there is a field called artificial intelligence (AI). This field

aims to create intelligent machines and softwares [11]. During its early years, AI

tackled mathematical problems that are difficult for humans to solve but easy for

computers [11]. One approach to artificial intelligence is called the knowledge base

where computers can reason using logical inference rules. Still, people struggled to

create rules with enough complexity that can accurately describe our world [11].
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Solving this problem, a field called machine learning was introduced. In ma-

chine learning, AI systems now have the ability to acquire their own knowledge by

extracting patterns from data [11]. This means that there is no need for humans

to create the formal rules that computers will use. In this field, one of the widely

used algorithm in classification and detection tasks is the support vector machine

(SVM) because of its high generalization ability [12].

The performance of machine learning algorithms depends on the representa-

tion of the data they are given [11]. For example, an AI system that is used to

recommend a cesarean delivery does not directly examine the patient. It makes

its recommendation using the relevant information that a doctor inputs to the

system such as the absence or presence of uterine scar [11]. Relevant information

that are used to represent a data are called features. These features should be

extracted by humans from the data and input it as something that a computer

can understand for the AI system to properly work. However, for many tasks, it

is difficult to know what features should be extracted from the data [11].

Representation learning is another approach to AI that aims to use machine

learning not only to discover the mapping from representations to output but also

the representation itself [11]. With this approach, the problem of choosing the best

features to extract from the data will be left for the algorithm to solve. However,

for sophisticated tasks such as speech/face recognition, it is not enough to just

learn how to represent the data. It is also important to know how to extract

high-level, abstract features from the data.

Deep learning aims to solve this problem by introducing representations that

are expressed in terms of other, simpler representations [11]. Just like how a human

learns, deep learning gives computers the ability to build complex concepts out of

simpler concepts. Humans can learn how to solve complex mathematical problems

by first learning how to do basic arithmetic operations. Likewise, computers can

now perform much more sophisticated tasks because of deep learning. Under this

field, convolutional neural networks (CNN) are tagged as one of the best feature
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extraction methods [2]. The figure below shows the areas under AI and examples

of technology provided by Goodfellow et. al [11], 2016, p. 9.

Figure 3: Areas under AI and examples of technology

With deep learning, we can let the computers do all the extraction of features

that best represents a website’s visual appeal. After that, we can also predict its

visual appeal by considering the four demographic backgrounds of its target users.

Specifically, we would use a hybrid of CNN and SVM to address the limitation of

using hand-crafted feature extractors when predicting a website’s visual appeal.

The first step in creating a hybrid CNN-SVM model is to gather a dataset

to be used by the model. The dataset is needed so that the hybrid model can

successfully perform its task. For predicting website’s visual appeal, we would be
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using the dataset gathered by Reinecke et. al. [9]. The dataset can be accessed and

downloaded at http://iis.seas.harvard.edu/resources/ [9]. This dataset consists of

images of different websites that were rated by people around the world according

to their visual appeal. The dataset also includes the age, gender, country, and

educational level of the participants. They rated the visual appeal of websites

with a scale of 1-9, 1 being the least visually appealing and 9 the most visually

appealing. The next step is to divide the dataset into training set, validation set

and test datasets. The purpose of the training and validation datasets is to adjust

the configurations of the hybrid model so that it would be able to produce the

correct output. The purpose of the test dataset is to make sure that the hybrid

model performs equally well even if it is its first time seeing the data.

A hybrid CNN-SVM model is composed of three parts: a convolutional neu-

ral network (CNN) model, a principal component analysis (PCA) model, and a

support vector machine (SVM) model. For the CNN, we would be using AlexNet.

AlexNet is a CNN that was created by Krizhevsky et. al. that showed its strength

in classifying images in the ImageNet Large Scale Visual Recognition Challenge in

2012 (ILSVRC 2012) [13]. To link the CNN model to the SVM model, we would be

using the principal component analysis model. Principal component analysis is a

technique that reduces the dimensionality of large multivariate datasets. AlexNet

can output a feature vector of size 4096. This size is too large for the SVM and

that is the reason we would be using PCA to reduce the dimension of the feature

vector [2]. After reducing the dimension of the output of AlexNet, we would use

the reduced feature vector and the demographic backgrounds of the targets users

as input to the support vector machine. The SVM will then predict the website’s

visual appeal. In a hybrid CNN-SVM model, the CNN acts as the trainable fea-

ture extractor because it can accept raw image as its input and the SVM acts as

the trainable classifier.
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The next step is to train the hybrid model using the training and validation

datasets and specifying the hyperparameters. Hyperparameters are parameters

that control the training of the model. Training means adjusting the configura-

tions of a model to produce the correct outputs with respect to the training and

validation datasets. The goal of training is to reduce the incorrect outputs pro-

duced by the model. When the model is able to produce the correct outputs with

respect to the training and validation datasets, we will evaluate its performance

on a test dataset. The test dataset makes sure that the model performs equally

well on data it has not yet seen. In other words, the test dataset makes sure

that the model did not just memorize the contents of the training and validation

datasets to produce the correct outputs. When the hybrid model performs well

on the test set, we can now let the web designers to use the hybrid CNN-SVM

model to predict a website’s visual appeal.

On a similar note, a work performed by Khani et. al. [2] used a hybrid CNN-

SVM model to predict a website’s visual appeal. However, one limitation of their

work is they have used the dataset of Khosla et. al. [14] (prediction of image

memorability) in training their CNN model. Normally, when we want a model to

do a certain task, we would train the model using a dataset that contains relevant

data to accomplish the said task. For example, if we want the model to detect

dogs in images we would use a dataset that contains images of dogs. Furthermore,

they have only considered the country of the users in predicting a website’s visual

appeal. They have reported a 34.15% test error on their work.
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B. Statement of the Problem

The predicting method provided by Reinecke et. al. [10] uses hand-crafted feature

extractors. Using hand-crafted feature extractors leads to the following issues:

1. Since it depends on a human expert to extract the features, the expert may

not capture all the relevant information from the image [15].

2. There is a need to decide what features to extract from the image that best

represents a website’s visual appeal [2].

C. Objectives of the Study

This study aims to develop a system that predicts a website’s visual appeal using

hybrid CNN-SVM. The system have the following functionalities:

1. Allows the web designers to:

(a) Upload an image of a website’s homepage

(b) Choose the demographic backgrounds of the website’s target users by:

i. Age

ii. Gender

iii. Country

iv. Educational Level

(c) Receive a prediction of the website’s visual appeal as:

i. Visually appealing

ii. Not visually appealing

2. Allows an AI expert to:

(a) Create a dataset by:

i. Specifying the name of the dataset

ii. Selecting data to be grouped as the training dataset

8



iii. Selecting data to be grouped as the validation dataset

iv. Selecting data to be grouped as the test dataset

v. Grouping the data according to ii, iii, and iv

vi. Displaying the number of data in the training, validation, and test

datasets

(b) Select a dataset to be used for creating and evaluating a hybrid CNN-

SVM model

(c) Create a hybrid CNN-SVM model by:

i. Creating a convolutional neural network model by:

A. Specifying the name of the hybrid CNN-SVM model

B. Selecting a convolutional neural network architecture

C. Selecting hyperparameters (e.g. training epochs, solver type,

learning rate, and batch size)

D. Training the CNN using the training and validation datasets

and hyperparameters

E. Displaying training and validation errors for each epoch

ii. Creating a principal component analysis model by:

A. Training a PCA model using the training and validation datasets

and trained CNN model

B. Displaying the reduced dimensions of data

iii. Creating a support vector machine model by:

A. Selecting hyperparameters (e.g. type of kernel)

B. Training the SVM using the training and validation datasets,

and trained CNN-PCA model

C. Displaying a 2-dimensional plot of the data and separating hy-

perplane

(d) Evaluate the performance of the created hybrid CNN-SVM model by:

i. Classifying all the data in the test dataset

9



ii. Receiving a log file of the predictions

iii. Displaying the accuracy of the prediction

(e) Select the hybrid CNN-SVM model to be used by the AI system

D. Significance of the Study

This AI system can assist humans in predicting a website’s visual appeal. We will

let the computer and the hybrid CNN-SVM to do determine the relevant features

to extract from a screenshot of a website’s homepage. Thus, all the relevant

information can be extracted from the image and we no longer have to determine

the features to extract that best represents a website’s visual appeal.

Furthermore, this system gives designers an immediate and convenient way of

knowing a website’s visual appeal. They do not need to create their own predicting

methods or learn the technical skills needed to use the available methods. Thus,

the determination of a website’s visual appeal is immediately available to them.

The system also provides them convenience because they will just upload a screen

shot of a website and specify the age, gender, country, and educational level of

their target users. The AI expert can also make sure that the system is up to date

with the visual preferences of the users by conducting surveys in fixed intervals.

Thus, this system can help designers in creating visually appealing websites.

E. Scope and Limitations

Since there is a standard dataset that will be used for training and testing the

hybrid CNN-SVM model, the system’s and dataset’s scopes and limitations are

the same.

1. The image uploaded has a size of at least 227 (width) x 227 (height).

2. The supported formats are .png and .jpeg.

3. Since an image will be uploaded, only the static elements will be evaluated.
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4. The designer can only choose the age, gender, country, and educational level

of its target users.

5. The prediction will be a classification of visually appealing or not visually

appealing.

6. The system will not give the reasons of the prediction.

7. The supported CNN architecture is AlexNet.

8. The system will be trained and tested using the dataset provided by Reinecke

et. al. [9]. The following are the descriptions of the dataset:

(a) It can be accessed at http://iis.seas.harvard.edu/resources/.

(b) It consists of 418 screen shots of different homepages of websites. Each

having a size of 1024 (width) x 768 (height) pixels.

(c) It consists of 436,631 visual appeal ratings of the websites using a scale

from 1 to 9, 1 being the least appealing and 9 the most appealing.

(d) It consists of 5 age groups:

• 12 - 20 years old

• 21 - 30 years old

• 31 - 40 years old

• 41 - 50 years old

• 51 onwards

(e) It consists of 2 genders:

• Male

• Female

(f) It consists of 33 countries:

• Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada,

Chile, Denmark, Finland, France, Germany, Greece, Hungary, In-

11



dia, Ireland, Israel, Italy, Lithuania, The Former Yugoslav Re-

public Of Macedonia, Mexico, Netherlands, New Zealand, Nor-

way, Poland, Portugal, Romania, Serbia, Singapore, Spain, Swe-

den, United Kingdom, United States

(g) It consists of 7 educational levels:

• Pre-high school

• High school

• College

• Professional School

• Graduate School

• PhD

• Postdoctoral

F. Assumptions

1. The image uploaded to the AI system is a screenshot of a website’s homepage.
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II. Review of Related Literature

There are good reasons why web designers should aim at making visually appealing

websites. According to a study conducted by Lindgaard et. al. [16], it only takes

about 50 milliseconds for users to assess a website’s visual appeal. This means

that users can form a stable first impression within 50 ms of seeing a website.

Therefore, designers should aim at making a good first impression within this

timeframe. A good first impression is one way of capturing the interest of the

users.

In another study by Liu et. al. [4] that used a job-hunting website, they found

that the aesthetic design of a homepage can affect users’ emotional experience and

perceived ease of use that will affect users’ satisfaction. They suggested that web

designers should pay special attention to their aesthetic design in order to increase

users’ satisfaction.

In online shopping, Hasan [5] concluded that a visually attractive website can

minimize perceptions of irritations among its current and potential customers.

Thus, maintaining an attractive and efficient website is key for attracting and

retaining customers.

Furthermore, Seckler et. al. [6] conducted a research that aims to study the

content of trustful and distrustful user experiences on the web. One of their find-

ings is that bad visual designs are frequently mentioned in distrustful experiences.

This suggests that designers should focus on improving the graphic and structure

design of websites to avoid distrust among its users.

Thus, a designer should aim for a visually appealing website because it captures

the attention of users, increases their satisfaction, minimizes perceived irritation,

helps in avoiding distrust, and can attract and retain customers.

However, visual appeal is not the only thing to consider in creating successful

websites. Hasan [5] stated that websites should also have effective navigation and

information designs. Seckler et. al. [6] also suggested that websites should have

good usability so users would trust it more. Conforming to this, Lindgaard et.
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al. [8] concluded that users cannot gain a realistic picture of objective usability

and trustworthiness from looking briefly at a homepage. Although this study

focuses on a website’s visual appeal, these are still important to consider in making

successful websites.

A website’s visual design affects its visual appeal. Khani et. al. [2] reviewed

that the colors, visual weight distribution, presence of intelligent titles and images,

number of text sections, graphic elements, and links, page dimension, and com-

plexity of reading are some designs that we must consider when creating visually

appealing websites. In another study by Reinecke et. al. [10], they found that

colorfulness and visual complexity are the most noticeable design at first sight.

Furthermore, Tuch et. al. [3] concluded that low visual complexity and high

prototypicality were perceived as highly appealing. Lin et. al. [7] stated that

a well-designed website with adequate visual complexity and figure-background

color contrast can attract and retain customers.

Furthermore, a website’s visual appeal is also subject to individual preferences.

Reinecke et. al [9] conducted an online survey that aims to quantify the visual

preferences of people around the world. In their study, they were able to determine

that the age, gender, country of residence, and educational level of users signifi-

cantly influence their visual preferences. A certain website design may be visually

appealing to females but not in the case of males. For example, females prefer

more colorful websites than male. Likewise, older and higher educated users may

have different visual preferences compared to younger users. People sharing the

same demographic backgrounds share the same visual preferences. Thus, users

should receive visual designs personalized to their preferences to maximize the

website’s visual appeal.

With all the different factors to consider when determining a website’s visual

appeal, Reinecke et. al. [10] suggested to create methods that can predict a

website’s visual appeal. In this way, designers have a rapid evaluation of their

website designs without having to conduct surveys. As an example, they provided
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a method that lets users determine their website’s visual appeal by using statistical

models. The method starts by extracting 12 image metrics to quantify a website’s

colorfulness and visual complexity. These metrics were then used in predicting a

user’s first impression about a website’s visual appeal.

However, since they only considered the colorfulness and visual complexity of

the image, they suggested to include more image metrics to improve their method.

Furthermore, their method uses hand-crafted feature extractors. This means that

they are the ones that determined the relevant information to extract from the

image. As extension of their work, they suggest to extract more features from the

image.

As stated before, colorfulness and visual complexity are not the only designs

that can affect a website’s visual appeal. This means that there are more relevant

information to extract from a website that can describe its aesthetic. However, as

stated by Khani et. al. [2], it is difficult to determine what are the best features

to extract from an image that can best describe a website’s aesthetic. Solving the

limitation of using the hand-crafted feature extractors of Reinecke et. al. [10]’s

method, Khani et. al. [2] proposed a methodology that uses the technologies of

deep learning.

Convolutional neural networks (CNN) have shown their strength at different

tasks without the need of hand-crafted feature extractors. A study by LeCun et.

al. [15] showed that CNN has outstanding performance in document recognition.

Krizhevsky et. al. [13] used CNN to classify 1.2 million images into 1000 different

classes. They also entered a variant of their model in the ImageNet Large-Scale

Visual Recognition Challenge (ILSVRC) 2012 and achieved a winning top-5 error

rate of 15.3%. Furthermore, Szegedy et. al. [17] also used CNN in the ILSVRC

2014 competition and outperformed the other methods. Also, Zhou et. al. [18]

used CNN for the task of scene recognition.

Furthermore, CNN can be also be used for predicting tasks. Khosla et. al. [14]

used CNN to predict the memorability of an image. Because of their work, one

15



can now estimate the memorability of images and use the prediction accordingly.

For example, learning visual materials should have high memorability and users

can use their method to estimate the image’s memorability and adjust accordingly

in case of a low memorability prediction. Doing so can help the people consume

information efficiently.

Another predicting task that uses CNN is the work done by Lu et. al. [19]. In

this study, they have used CNN as a pictorial aesthetic evaluation system. They

are rating the aesthetic value of images that consists of real world objects such as

animals, natural scenes, people, and etc. Whereas in this paper, we aim to evaluate

images of websites that consists of links, buttons, texts, and etc. Furthermore,

we will not be using their architecture is because of the amount of images in our

dataset. Their datasets consists of thousands of images and CNN works well when

there are thousands of images.

The work of Khani et. al. [2] is the closest solution for Reinecke et. al.

[10]’s problem. Khani et. al. [2] used a hybrid of CNN and SVM that predicts

a website’s visual appeal. The CNN acts as the trainable feature extractor and

SVM acts as the classifier. However, one limitation of their work is they have

used the dataset of Khosla et. al. [14] (prediction of image memorability) in

training their model. Normally, when we want a model to do a certain task, we

would train the model using a dataset that contains relevant data to accomplish

the said task. For example, if we want the model to detect dogs in images we

would use a dataset that contains images of dogs. Thus, they have concluded

that even though their model was trained on another dataset, it performs equally

well compared to Reinecke et. al. [10]’s method. Furthermore, they have only

considered the country of the users in predicting a website’s visual appeal.
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III. Theoretical Framework

A. Predicting Website’s Visual Appeal

Aesthetics deals with the creation and appreciation of beauty [16]. However, we

are unsure about what is being judged when talking about the aesthetic value

of something. It may be the properties of the object, subjective experiences,

emotional reactions, or cognitive judgments [16]. However, since this study is not

about defining aesthetics, we will use the term ”visual appeal” in accordance to

[16]. Visual appeal is the measure of how a user likes a website’s visual design [9].

To rate a website’s visual appeal, users can use a scale from 1 to 9, 1 being the

least appealing and 9 the most appealing with accordance to [9]. In this way, we

can quantify a website’s visual appeal.

A website’s visual appeal is subject to its visual design and the visual prefer-

ences of its target users. This means that a method aiming to predict a website’s

visual appeal must be able to extract features from an image of a website that best

represents its visual appeal. Also, the method must also consider the age, gender,

country, and educational level of the target users when doing the prediction.

Since the aim of this paper is to not use hand-crafted feature extractors, the

predicting method would be using the technologies of deep learning to do the

extraction of features from an image of a website.

For the visual preferences of the target users, we can use the data from the

survey conducted by Reinecke et. al. [9]. In this survey, they have found that

the age, gender, country of residence, and educational level of the users influence

their visual preferences. For example, females like colorful websites more and

colorless websites less than males [9]. For visual complexity, they observed that

females disliked simple websites more compared to male. Users that are 41 years

old and above prefer websites with higher complexity and colorfulness compared

to younger users [9]. Furthermore, they observed that users living in countries in

close proximities share similar visual preferences [9]. For example, they reported
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that Finland and Russia preferred the lowest visual complexity and colorfulness.

Likewise, they reported that users from Macedonia, Serbia, and Bosnia prefer

highly colorful websites. An interaction of these four demographic variables affect

a user’s visual preferences. For example, a higher educated female above 40 years

old prefer a similar colorfulness preference to the average male [9]. With this data,

we can extract them as features and use it for the prediction method.

B. Convolutional Neural Networks

Deep learning is an area under artificial intelligence that can represent features

in terms of other simpler features. Also, the technologies under deep learning are

able to learn how to extract features from a raw image. With this, we can let the

CNN extract the features of an image of a website. Thus, deep learning solves the

limitations of using hand-crafted feature extractors.

Before defining what is a convolutional neural network, let us define a deep

feedforward neural network first. Deep feedforward networks defines a mapping

y = f(x, θ) and learns the value of the parameters θ that result in the best function

approximation [11]. Its goal is to approximate some function f*.

Figure 4: Example of a Feedforward Neural Network

Convolutional neural network (CNN) is a special kind of deep feedforward

neural network for processing data with a known, grid-like topology such as images

[11]. A neural network becomes a CNN when it used a mathematical operation

called convolution in at least one of its layers [11]. A convolution operation can
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be visualized with the figure below provided by Goodfellow et. al [11], 2016, p.

334.

Figure 5: Example of 2-D Convolution

The convolution operation is the reason why we can input the RGB values of an

image. We would just input an image and let the CNN do the feature extraction.

Thus, the problem of using hand-crafted feature extractors in images is addressed

by the CNN.

CNN can be viewed as the composition of two parts: an automatic feature

extractor and a trainable classifier [20]. In our case, we will only be using the

automatic feature extractor of the CNN. This is because CNN needs thousands or

millions of images to work properly. Since our dataset only have a small number

of images, we will have to resort to other algorithms for the prediction.
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B..1 AlexNet

For this study, we will be using AlexNet in accordance to [2]. AlexNet, created by

Krizhevsky et. al. [13], is a convolutional neural network that showed its strength

in classifying millions of images into 1000 different classes in the ImageNet Large-

Scale Visual Recognition Challenge in 2012. The figure below is the architecture

of AlexNet provided by Krizhevsky et. al. [13], 2012, p. 1101.

Figure 6: Architecture of AlexNet
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C. Support Vector Machines

Support vector machine is a machine learning algorithm used for two-group clas-

sification problems [12]. It is one of the widely used machine learning algorithm

because of its high generalization ability [12]. SVM has high generalization abil-

ity because it works by finding the optimal separating hyperplane. The optimal

separating hyperplane is defined by the support vectors [12]. For visualization,

the figure below provided by Cortes et. al. [12], 1995, p. 275 shows the optimal

hyperplane and the support vectors are marked with grey squares.

Figure 7: Optimal Separating Hyperplane and Support Vectors

Since the method will only predict a good or bad visual appeal, we will be

using SVM. Moreover, SVM also works with a small number of data.
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D. Hybrid CNN-SVM

A hybrid CNN-SVM model aims to integrate the strength of CNN and SVM [20].

The CNN can take the image of a website as its input. However, the limited

number of images in the dataset does not let us use just the CNN. Thus, the CNN

works as the trainable feature extractor for the hybrid model.

SVM can work with small number of data. However, it cannot extract features

from images on its own. The AI expert must be the one that inputs the features

for the SVM. With CNN acting as the feature extractor, that problem is solved.

Thus, the SVM works as the trainable classifier for the hybrid model.

Figure 8: Example of a Hybrid CNN-SVM

E. Principal Component Analysis

Principal component analysis (PCA) is one technique for reducing the dimen-

sionality of large multivariate datasets [21]. It works by replacing the p original

variables by a smaller number q. The derived variables, which are the principal

components, are linear combinations of the original variables [21]. For its role in

the hybrid CNN-SVM model, we can use PCA to reduce the dimensionality of the

feature vector that the CNN outputs.
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IV. Design and Implementation

A. Use Case Diagram

The figure below shows the use case diagram of the AI system. It has two actors -

the Web Designer and the AI Expert. The Web Designer is the one that primarily

uses the AI system to predict the visual appeal of their website. The Web De-

signer can upload a screenshot of a website’s homepage, specify the demographic

backgrounds of the target users, and receive a prediction of the website’s visual

appeal. The AI expert is the one in charge of preparing the datasets, creating a

hybrid CNN-SVM model, and evaluating the performance of the hybrid model.

Figure 9: Use Case Diagram
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B. Activity Diagram

The figure below shows the activity diagram of the Web Designer. First, the Web

Designer uploads an image of a website’s homepage. After uploading, he/she se-

lects the age, gender, country, and educational level of the target users. Then, the

AI system will output a prediction of good or bad visual appeal. After this, the

Web Designer can further select different demographic backgrounds to obtain a

new prediction with the existing image. If there is another image available, he/she

can also upload a new image and start the process again.

Figure 10: Web Designer Activity Diagram
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The figure below shows the activity diagram when preparing the datasets.

The AI Expert selects the data to be grouped into training, validation, and test

datasets. The AI system will group the data accordingly. The AI system will

display the number of data in the training, validation and test datasets.

Figure 11: Activity Diagram for Preparing the Datasets
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The figure below shows the activity diagram when creating a hybrid CNN-

SVM model. First, the AI Expert selects the dataset to be used for creating and

evaluating a hybrid CNN-SVM model. The AI Expert selects a CNN architecture

and hyperparameters. After the selection, the AI system trains the CNN with

the training and validation datasets while displaying the training and validation

error for each epoch. The AI system will output a CNN model. The AI system

will create a PCA model by using the training and validation datasets and the

CNN model. After creating a PCA model, the AI system displays the reduced

dimensions of data. The AI Expert selects the hyperparameters for training the

SVM. The AI system will train the SVM using the training and validation datasets,

hyperparameters, and the CNN-PCA model. The AI system will display a 2-

dimensional plot of the data and separating hyperplane. The AI system will

output a hybrid CNN-SVM model.

Figure 12: Activity Diagram for Creating a Hybrid CNN-SVM Model
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The figure below shows the activity diagram when evaluating the performance

of the hybrid CNN-SVM model. The AI system will classify the data in the test

dataset using the hybrid CNN-SVM model. The AI system will output a log file

of the predictions. The AI system will display the accuracy of the prediction.

Figure 13: Activity Diagram for Evaluating the Performance of the Hybrid Model
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C. The Dataset

The dataset can be accessed at http://iis.seas.harvard.edu/resources/ [9]. The

dataset consists of:

1. 418 screen shots of different homepages of websites. Each having the size of

1024 (width) x 768 (height) pixels.

2. 436,631 visual appeal ratings of the websites. The participants used a scale

from 1 to 9, 1 being the least appealing and 9 the most appealing.

3. 5 age groups

• 12 - 20 years old

• 21 - 30 years old

• 31 - 40 years old

• 41 - 50 years old

• 51 onwards

4. 2 genders

• Male

• Female

5. 33 countries

• Argentina, Australia, Austria, Belgium, Brazil, Bulgaria, Canada, Chile,

Denmark, Finland, France, Germany, Greece, Hungary, India, Ireland,

Israel, Italy, Lithuania, The Former Yugoslav Republic Of Macedonia,

Mexico, Netherlands, New Zealand, Norway, Poland, Portugal, Roma-

nia, Serbia, Singapore, Spain, Sweden, United Kingdom, United States
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6. 7 educational levels

• Pre-high school

• High school

• College

• Professional School

• Graduate School

• PhD

• Postdoctoral

C..1 Data Augmentation

With the small number of images in the dataset, we can artificially enlarge the

dataset using label-preserving transformations. Krizhevsky et. al. [13] used two

forms of data augmentation in training their AlexNet. The first form of data

augmentation is done by extracting random 224 x 224 patches from the images.

The second form is altering the intensities of the RGB channels in the training

images. With these two forms of data augmentation, we can use them for training

our hybrid CNN-SVM.

C..2 Categorical Features

Since the age, gender, country, and educational level are categories, we can use the

1-of-K coding to represent them as features for the SVM [22]. Thus, the categories

can be represented as:

• 12 - 20 years old = [1 0 0 0 0]

• 21 - 30 years old = [0 1 0 0 0]

• 31 - 40 years old = [0 0 1 0 0]

• 41 - 50 years old = [0 0 0 1 0]
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• 51 onwards = [0 0 0 0 1]

• Male = [1 0]

• Female = [0 1]

• Argentina = [1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0]

• United States = [0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 1]

• Pre-high school = [1 0 0 0 0 0 0]

• Postdoctoral = [0 0 0 0 0 0 1]

The same will be applied to the other countries and educational levels.

C..3 Visual Appeal Ratings

Since in the dataset, the visual appeal ratings are in a scale from 1 to 9. We

cannot train the model to predict an exact rating because of the limited number

of images [2]. To label the images, a rating of 5 and above would mean a good

visual appeal. On the other hand, a rating of below 5 would mean a bad visual

appeal.

• Visual appeal rating ≥ 5 = 1

• Visual appeal rating < 5 = 0
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D. Predicting Method Using Hybrid CNN-SVM

The figure below shows an overview of the predicting method using hybrid CNN-

SVM. A screenshot of a website’s homepage will be the input for AlexNet. AlexNet

would automatically extract the features from the image. Since AlexNet would

output a feature vector with a size of 4096, the feature vector would undergo the

principal component analysis algorithm. After the PCA, the reduced feature vec-

tor along with the age, gender, country, and educational level will be the features

that will be used as input for the support vector machine. The SVM would output

a prediction of a good or bad visual appeal.

Figure 14: Overview of the Predicting Method using Hybrid CNN-SVM
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E. System Architecture

The predicting method that uses a hybrid CNN-SVM model will be implemented

in Python using the Keras framework [23] and GPU-accelerated LIBSVM package

[24].

1. Software requirements:

(a) Anaconda with Python 3.5 [25]

(b) Theano [26]

(c) Keras [23]

(d) CUDA [27]

(e) GPU-accelerated LIBSVM package [24]

(f) Convnets-keras library [28, 29]

F. Technical Architecture

1. Minimum system requirements:

(a) Computer with 2 GHz processor or higher

(b) 4 GB of free disk space

(c) 4 GB of RAM or higher

(d) Graphics processing unit is recommended
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V. Results

A. Performance of Hybrid Model used by the System

The figure below shows the performance of the current hybrid CNN-SVM model

used by the system. As stated earlier, the work of Khani et. al. [2] reported

a 34.15% test error. In other words, it has an accuracy of 65.85% with respect

to their test set. As we can observe below, the hybrid CNN-SVM model named

as model-60-10-30-v2 reported an accuracy of 68.91%. So far, this is the best

performing hybrid CNN-SVM model with respect to the different hybrid CNN-

SVM models created by the author.

Figure 15: Performance of the current hybrid CNN-SVM model
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B. Welcome Page

This is the first page that any user will see when starting the application. As shown

in the figure below, the user is given two choices. If the user is a web designer, he

can click the corresponding radio button and click the Proceed button. Likewise,

if he is an AI expert, he can click the corresponding radio button and click the

Proceed button.

Figure 16: Welcome page of the application
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C. Predicting a Website’s Visual Appeal

If the user is a web designer, the figure below shows the page where he can predict

a website’s visual appeal. First, he needs to upload an image to the application.

This can be performed by clicking the Choose file button located at the upper

left of the page and choosing the appropriate image he wishes to predict. Next,

the web designer needs to select the demographic backgrounds of the target users.

This can be done by clicking the drop-down lists shown at the lower half of the

page. After selecting the desired demographic backgrounds, the web designer can

click the Predict Visual Appeal button at the bottom of the page.

Figure 17: Page for the Web designer
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The figure below is an example on how a web designer will use the application.

As we can observe, he uploaded the screenshot of a website that he wishes to

predict and supplied the necessary demographic backgrounds. After clicking the

Predict Visual Appeal button, the line ”Prediction: Not visually appealing” will

appear on the page. On the other hand, the line ”Prediction: Visually appealing”

will appear if that is the prediction of the application.

Figure 18: Sample prediction
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D. Viewing the Hybrid Model that the System uses

Both the web designer and AI expert can view the hybrid CNN-SVM model that

the system currently uses. As shown in the figure below, this can be performed

by clicking the More Information button at the upper left of the page and clicking

the Model used by the system button. A pop-up window will show the name and

details of the hybrid CNN-SVM model.

Figure 19: Pop-up window showing the details of the hybrid CNN-SVM model
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E. AI Expert Log In Page

The remaining sections of this chapter will be for the AI expert. First, the figure

below shows the page where the AI expert can input his username and password.

There is a need to have a log in page so that not all of the users can use the

functionalities exclusively for the AI expert. The functionalities for the AI expert

are resource intensive and someone that do not have enough knowledge can disrupt

the behavior of the application or the computer itself. If a user wishes to create

an account, he can click the Sign Up button located at the bottom part of the

page.

Figure 20: AI Expert Log In Page
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F. Creating an Account

The figure below shows the page where the user needs to input the superuser

password. This superuser password can be obtained by sending me an e-mail to

the e-mail address listed at the bottom part of the page. After obtaining the

superuser password, the user can input the said password to the text box below

and click the Proceed button.

Figure 21: Typing in the superuser password
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The figure below shows the page where the user needs to input all the necessary

values to create an account. The user needs to input his username, his password,

and agree to the terms and conditions when using the application. Next, the user

can click the Create Account button to create his account.

Figure 22: Typing in all the necessary values for creating an account

40



The figure below shows the page where the user can see if his account is created

successfully. As we can observe below, the username of the user will be shown to

see that it was a success.

Figure 23: The account was successfully created
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Now, the user can log in using his username and password. The figure below

shows where to input the username and password. Next, the user can click the

Log In button to proceed.

Figure 24: The newly created user can now log in

42



G. AI Expert Home Page

The figure below shows the home page of the AI expert. The AI expert has five

choices to choose from. He can create a dataset, create a hybrid CNN-SVM model,

create a hybrid CNN-SVM model from a trained CNN model, evaluate the per-

formane of a hybrid CNN-SVM model, and update the hybrid CNN-SVM model

that the system uses. After selecting one of the choices, the AI expert can click

the Proceed button to continue.

Figure 25: Home page of the AI Expert
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H. Creating a dataset

The figure below shows the page when the AI expert chose to create a dataset.

As we can observe, the AI expert needs to input the name of the dataset and

the partition of the whole dataset into training, validation, and test sets. After

typing in the necessary values, the AI expert can click the Create dataset button

to proceed.

Figure 26: Creating a dataset
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The figure below shows the page when the dataset was successfully created.

As we can observe, the application shows the exact number of data in each of the

training, validation, and test sets. Clicking the Back to Home button will bring

the AI expert back to the home page.

Figure 27: Dataset successfully created
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I. Creating a hybrid CNN-SVM model

The figure below shows the page when the AI expert chose to create hybrid CNN-

SVM model. In this page, the AI expert needs to give a name to the hybrid

CNN-SVM model he wishes to create. Clicking the Proceed button will bring him

to the next step of creating the hybrid CNN-SVM model.

Figure 28: Naming the hybrid CNN-SVM model
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The figure below shows the page where the AI expert will choose what dataset

the hybrid CNN-SVM model will be trained. As we can observe, the AI expert

chose the dataset we created a while ago. The application will show the details of

the selected dataset. Next, the AI expert can click the Proceed button to continue.

Figure 29: Selecting a dataset for training
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The figure below shows the page where the AI expert can see the details of the

architecture of AlexNet. In this page, some of the details of the architecture are

shown here. Next, the AI expert can click the Proceed button to continue.

Figure 30: AlexNet architecture details
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The figure below shows the page where the AI expert can input the hyperpa-

rameters for training the CNN model. In this page, the AI expert needs to input

the training epoch, batch size, optimizer, and corresponding parameters of the

selected optimizer. After supplying the required values, the AI expert can click

the Train CNN button to start the training.

Figure 31: Hyperparameters for training the CNN model
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The figure below shows what the console outputs during the training of the

CNN model. As we can observe, the console outputs the number of training

samples and validate samples. Also, the training losses, validation losses, training

accuracy, and validation accuracy are also shown. Please note that this process

may take a long time depending on the computational power of your hardware.

Figure 32: Console output during training
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After training the CNN model, the figure below shows what the application

will output to the page. As we can observe, the training and validation losses are

represented as a graph for a better understanding of the training process. Also,

other important details are shown in the box located at the lower half of the page.

Next, the AI expert can click the Train PCA to continue.

Figure 33: CNN model trained successfully
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The figure below shows the dimension reduction performed by the PCA model.

In this page, there are two boxes showing different data. The first box located at

the upper half of the page are the 4096 feature vectors of the website images. In

the second box located at the lower half of the page are the reduced 128 feature

vectors of the website images. Next, the AI expert can click the Proceed button

to continue.

Figure 34: Dimension reduction by PCA model
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The figure below shows the page where the AI expert can input the hyper-

parameters for training the SVM. In this page, the AI expert needs to input the

start, end, and step of the ranges of the cost and gamma. These two ranges are

needed for the cross validation of the SVM model. After clicking the Start Search

button, the application will now find the best cost and gamma pair for training

the SVM model.

Figure 35: Setting the ranges for cost and gamma

53



The figure below shows the graph where the application tries to find the best

cost and gamma pair for training the SVM model. In this graph, the most im-

portant values are labeled. The best cost and gamma pair are located above the

graph alongside the accuracy. These values are updated everytime there is a new

best cost and gamma pair.

Figure 36: Finding the best cost and gamma pair
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The figure below shows the page where the AI expert can see the hyperpa-

rameters to use for training the SVM model. As we can observe, the best cost

and gamma pair are the ones to be used for training the SVM model. All other

hyperparameters will be in their default values. Next, the AI expert can click the

Train SVM model to continue.

Figure 37: Hyperparameters for training SVM model
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The figure below shows the page where the AI expert can use the SVM Toy tool

provided by Athanasopoulos et. al. [24]. The SVM Toy tool is a simple application

to visualize the separating hyperplane of the SVM model in 2-dimensions. The

AI expert can click the Open App button to open SVM Toy.

Figure 38: SVM Toy guide
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By following the guides written at the center of the page, the AI expert can

now see the separating hyperplane. The figure below shows an example of the sep-

arating hyperplane in 2-dimensions. The AI expert can click the Proceed button

to continue.

Figure 39: Separating hyperplane visualization
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The figure below shows the page where the details of the training are shown.

The name of the model, AI expert performing the training, dataset used for train-

ing, CNN model training, PCA model training, and SVM model training are shown

in the center of the page. This signifies that the training was a success. The AI

expert can click the Back to Home button to return to the home page.

Figure 40: Hybrid CNN-SVM model trained successfully
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J. Creating a hybrid model using a trained CNN model

The figure below shows the page when the AI expert chose to create hybrid CNN-

SVM model using a trained CNN model. In this page, the AI expert needs to give

a name to the hybrid CNN-SVM model he wishes to create. Clicking the Proceed

button will bring him to the next step of creating the hybrid CNN-SVM model.

Figure 41: Naming the hybrid CNN-SVM model
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The figure below shows the page where the AI expert can select a trained CNN

model to load. This can be performed by clicking the drop-down list located at

the center of the page. The details of the trained CNN model will be shown at the

box below. Next, the AI expert can click the Proceed button to load the selected

model.

Figure 42: Selecting a trained CNN model to load
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The figure below shows the page where the details of the CNN training are

shown. As we can observe, this is the same page as the page in the section above.

From this page onwards, please refer to the section above for the complete details

of creating a hybrid CNN-SVM model.

Figure 43: Trained CNN model loaded successfully
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K. Evaluating the performance of the hybrid CNN-SVM

model

The figure below shows the page when the AI expert chose to evaluate the per-

formance of the hybrid CNN-SVM model. The AI expert selects the model to

evaluate by clicking the drop-down list. The details of the model will be shown

at the box below it. Next, the AI expert selects the dataset to use for testing the

hybrid CNN-SVM model. This can be performed by clicking the drop-down list

and the details will be shown below. Next, the AI expert can click the Evaluate

Performance button to continue.

Figure 44: Evaluating the performance of the hybrid CNN-SVM model
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The figure below shows the page where the details of the evaluation are shown.

The name of the hybrid CNN-SVM model, the name of the dataset, and all the

predictions of the hybrid model to the test set. Also, the accuracy is shown to

better understand the performance of the hybrid CNN-SVM model. The AI expert

can click the Back to Home button to return to the home page.

Figure 45: Evaluation successful
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L. Updating the hybrid model used by the system

The figure below shows the page when the AI expert chose to update the hybrid

CNN-SVM model to be used by the system. This can be performed by clicking the

drop-down list at the upper half of the page and select the new hybrid CNN-SVM

model he wishes to use. The details of the new and current models are shown

accordingly. Next, the AI expert can click the Use Selected Model to continue.

Figure 46: Selecting a new hybrid model for the system to use
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The figure below shows that the selected hybrid CNN-SVM model is now the

model that the system uses. The AI expert can click the Back to Home button to

return to the home page.

Figure 47: Update successful
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Following the steps of viewing the current hybrid CNN-SVM model that the

system uses, we can now observe that the model selected a while ago is the one

that the system uses. As shown in the figure below, the current hybrid CNN-SVM

model that the system uses is now updated.

Figure 48: The new hybrid model used by the system
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VI. Discussions

This AI system uses a hybrid of convolutional neural network and support vec-

tor machine that aims to predict a website’s visual appeal with respect to the

website’s target users. The AI system has two users: the web designer and the

AI expert. Web designers can use the AI system to predict the visual appeal of

their websites by uploading a screenshot of the homepage and specifying the de-

mographic backgrounds of the target users. The AI expert can use the AI system

to create a hybrid CNN-SVM model, evaluate the performance of a hybrid model,

and update the hybrid model to be used by the AI system.

The predicting method provided by Reinecke et. al. [10] uses hand-crafted

feature extractors. As stated earlier, using hand-crafted feature extractors could

lead to the following issues: (1) a human expert may not capture all the relevant

information from the image [15] and (2) there is a need to decide what features to

extract from the image that best represents a website’s visual appeal [2]. Using this

AI system, the AI expert can create a hybrid CNN-SVM model that can perform

the extraction of features from a screenshot of a website’s homepage and predict

the visual appeal of the website with respect to the demographic backgrounds of

its target users. Since the hybrid CNN-SVM model will do those tasks, there is no

need to use hand-crafted feature extractors to predict a website’s visual appeal.

Thus, the issues mentioned earlier are addressed.

Since this AI system does not use hand-crafted feature extractors, the AI sys-

tem can provide assistance to humans when predicting a website’s visual appeal.

Furthermore, the AI system provides rapid visual appeal predictions to web de-

signers. They no longer need to conduct surveys or create their own predicting

methods. In this way, the AI system can help web designers in creating visually

appealing websites.

Khani et. al. [2] showed that a hybrid CNN-SVM model can be used to predict

a website’s visual appeal. However, one of the limitations of their implementation

is that they used the CNN of Khosla et. al. [14]. This CNN was trained using a
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dataset that was created to predict the memorability of an image. Normally, we

would want to train a CNN to a dataset that contains relevant data to perform

a specific task. As we can observe, their CNN was trained to predict an image’s

memorability and not to predict a website’s visual appeal. For the training of the

SVM, they have used the dataset provided by Reinecke et. al. [9]. This dataset

contains information about the visual appeal of different websites which was rated

by participants around the world. They reported a 34.15% test error or 65.85%

accuracy on their work.

For this implementation, the author trained both the CNN and SVM using the

dataset provided by Reinecke et. al. [9]. The best perfoming hybrid CNN-SVM

model created by the author reported a test error of 31.09% or 68.91% accuracy.

Although we can observe that the obtained accuracy is higher, it is not conclusive

to say that this hybrid CNN-SVM model is better than the hybrid CNN-SVM

model of Khani et. al. [2]. The reason is that both hybrid CNN-SVM models

are not trained on the same training and validations set and, also, not evaluated

on the same test set. If there is a way to train and test both hybrid CNN-SVM

models on the same training, validation, and test sets, then we can determine

which one is better. Still, we can say that using the dataset provided by Reinecke

et. al. [9] is enough to predict a website’s visual appeal and using the trained

CNN of Khosla et. al. [14] is not mandatory to perform the said task.

One of the main issues when creating and evaluating a hybrid CNN-SVM

model is the length of time for these tasks to be accomplished. Creating a hybrid

CNN-SVM model using 261,978 data for training and 43,663 data for validation

takes approximately 24 hours to be accomplished. Evaluating the performance

of the hybrid CNN-SVM model using 130,990 data takes approximately 12 hours

to be accomplished. This means that, for the entire process to be efficient, it is

not recommended to use trial-and-error method when determining what values to

use for training the hybrid CNN-SVM model. For training the CNN model, the

author consulted the work of Krizhevsky et. al. [13] since they are the creators of

68



AlexNet. Also, the author consulted the work of Hsu et. al. [30] as they provide

practical guides for training support vector machines.
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VII. Conclusions

An AI system that uses a hybrid of convolutional neural network and support

vector machine is capable of predicting a website’s visual appeal with respect to

the age, gender, country, and educational level of the target users. Web designers

can use this AI system to help them predict the visual appeal of their websites.

AI experts can use this system to create a hybrid CNN-SVM model, evaluate a

hybrid model, and update the hybrid model to be used by the AI system.

Using the technologies of deep learning, namely a hybrid of CNN and SVM,

we have shown that the need for using hand-crafted feature extractors and the

issues it brings when predicting a website’s visual appeal can be eliminated.

This AI system is developed to assist humans in predicting a website’s visual

appeal. Since web designers have a rapid way of determining the visual appeal of

their websites, the AI system can help web designers to create visually appealing

websites.
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VIII. Recommendations

It is suggested by Khani et. al. [2] that in order to improve the performance

of hybrid CNN-SVM models when predicting a website’s visual appeal, a better

dataset with more samples could be collected. If that dataset could be collected,

then we can now predict an exact visual appeal rating of 1 to 9, 1 being the

least visually appealing and 9 the most visually appealing, instead of just visually

appealing or not visually appealing.

Also, we can replace the CNN architecture of the hybrid CNN-SVM model

from AlexNet to other CNN architecture that is better than AlexNet. Another

area of improvement would be the fine-tuning of the hybrid CNN-SVM model.

Since training and testing a hybrid model is a time-consuming task, the author

may not be able to find the best hyperparameters. It would be a good performance

boost if the best hyperparameters could be determined.

Lastly, since this is an AI system that is installed on a local machine, we can

make this AI system to be a web service wherein a web designer could just go to

a specific link to upload the screenshot and select the demographic backgrounds

of the target users. In this way, it would be more convenient to the web designer

since they do not need to install any dependencies and would only need to have

an internet connection.
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X. Appendix

A. Source Code

A..1 BinaryFeature.py

c l a s s BinaryFeature ( ) :
de f i n i t ( s e l f , age , gender , country , educLevel ) :

s e l f . age = age
s e l f . gender = gender
s e l f . country = country
s e l f . educLevel = educLevel

s e l f . numOfAge = 5
s e l f . numOfGender = 2
s e l f . numOfCountry = 33
s e l f . numOfEducLevel = 7

de f getFeatures ( s e l f ) :
b inFeatures = [ ]
b inFeatures += s e l f . t ransform (” age ”)
b inFeatures += s e l f . t ransform (” gender ”)
b inFeatures += s e l f . t ransform (” country ”)
b inFeatures += s e l f . t ransform (” educLevel ”)

re turn binFeatures

de f transform ( s e l f , background ) :
f e a tu r e = [ ]
id = 0
max = 0
i f background == ”age ” :

id = s e l f . age
max = s e l f . numOfAge

e l i f background == ”gender ” :
id = s e l f . gender
max = s e l f . numOfGender

e l i f background == ”country ” :
id = s e l f . country
max = s e l f . numOfCountry

e l i f background == ”educLevel ” :
id = s e l f . educLevel
max = s e l f . numOfEducLevel

f o r i in range (0 , max ) :
i f id == i :

f e a tu r e += [ 1 ]
e l s e :

f e a tu r e += [ 0 ]

re turn f e a tu r e

A..2 CBoxHelper.py

import os
from Fi leManipulator import Fi leManipulator

c l a s s CBoxHelper ( ) :
de f i n i t ( s e l f , baseStr ing , path ) :

s e l f . baseSt r ing = baseSt r ing
s e l f . path = path

de f getValues ( s e l f ) :
va lues = [ s e l f . baseSt r ing ]
t ry :

va lues = va lues + os . l i s t d i r ( s e l f . path )
except OSError :

pass
re turn va lues

de f getValuesDict ( s e l f ) :
va luesDic t = {}

i = 0
f o r va lues in s e l f . getValues ( ) :

va lue sDic t [ va lues ] = i
i = i + 1

return va luesDic t

de f ge tVa lue sDeta i l s ( s e l f ) :
d e t a i l sD i c t = { s e l f . baseSt r ing : ””}

f o r va lues in s e l f . getValues ( ) :
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/ d e t a i l s . txt ”)
d e t a i l sD i c t [ va lues ] = f i leMan . readContents ( )

re turn d e t a i l sD i c t
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def getMode l sDeta i l s ( s e l f ) :
d e t a i l sD i c t = { s e l f . baseSt r ing : ””}

f o r va lues in s e l f . getValues ( ) :
strToWrite = ””

f i leMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/ d e t a i l s . txt ”)
strToWrite += fi leMan . readContents ( )
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/cnn . txt ”)
strToWrite += fi leMan . readContents ( )
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/pca . txt ”)
strToWrite += fi leMan . readContents ( )
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/svm . txt ”)
strToWrite += fi leMan . readContents ( )
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues + ”/ performance . txt ”)
strToWrite += fi leMan . readContents ( )

d e t a i l sD i c t [ va lues ] = strToWrite

re turn d e t a i l sD i c t

de f getBaseStr ing ( s e l f ) :
r e turn s e l f . baseSt r ing

#re turns {”SGD” : [ [ l abe l , de fau l t , guide ] , [ l abe l , de fau l t , guide ] ] }
def getOptHyperDict ( s e l f ) :

optHyperDict = { s e l f . baseSt r ing : [ [ ] ] }

f o r va lues in s e l f . getValues ( ) :
f i l eMan = Fi leManipulator ( s e l f . path + ”/” + va lues

+ ”/ hyperparameters . txt ”)
optHyperDict [ va lues ] = [ ]
contents = f i leMan . readContents ( )

f o r l i n e in contents . s p l i t ( ’\n ’ ) :
s t rArray = l i n e . s p l i t ( ’ , ’ )
i f ( l en ( strArray ) == 3 ) :

l a b e l = strArray [ 0 ]
d e f au l t = strArray [ 1 ]
guide = strArray [ 2 ]
hyperL i s t = [ l abe l , de fau l t , guide ]
optHyperDict [ va lues ] . append ( hyperL i s t )

re turn optHyperDict

A..3 CNNTrain.py

import matp lo t l ib
matp lo t l ib . use (”TkAgg”)

from matp lo t l ib . backends . backend tkagg import FigureCanvasTkAgg
from matp lo t l ib . backends . backend tkagg import NavigationToolbar2TkAgg
from matp lo t l ib . f i g u r e import Figure
import matp lo t l ib . animation as animation
from matp lo t l ib import s t y l e

import t k i n t e r as tk
from tk i n t e r import t tk
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from HybridModelTrainer import HybridModelTrainer
from Fi leManipulator import Fi leManipulator

s t y l e . use (” ggp lot ”)

c l a s s CNNTrain( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r

f i l eMan = Fi leManipulator (” a s s e t s /models /” + s e l f . c o n t r o l l e r . getModelToCreate ( ) + ”/cnn . txt ”)
s e l f . trainMsg = fi leMan . readContents ( )

s e l f . l a b e l = tk . Label ( s e l f ,
t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . f i g u r e = Figure ( f i g s i z e =(8 ,5) , dpi=80)
s e l f . subPlot = s e l f . f i g u r e . add subplot (111) #111 1x1 1 chart
s e l f . subPlot . s e t x l a b e l ( ’ Training epoch ’ )
s e l f . subPlot . s e t y l a b e l ( ’Red − Training l o s s \nBlue − Val idat ion l o s s ’ )

s e l f . modelName = s e l f . c o n t r o l l e r . getModelToCreate ( )
s e l f . basePath = ” a s s e t s /models /” + s e l f . modelName
f i l eOb j = Fi leManipulator ( s e l f . basePath + ”/ t ra inVa lLos s e s . txt ”)
l o s s e s = f i l eOb j . readContents ( ) . s p l i t (”\n”)

trainEpoch = [ ]
t r a inLos s = [ ]
val idateEpoch = [ ]
va l i da t eLo s s = [ ]
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f o r l i n e in l o s s e s :
va lues = l i n e . s p l i t ( ” , ” )
i f ( l en ( va lues ) == 4 ) :

trainEpoch . append ( i n t ( va lues [ 0 ] ) )
t r a inLos s . append ( f l o a t ( va lues [ 1 ] ) )
val idateEpoch . append ( i n t ( va lues [ 2 ] ) )
va l i da t eLo s s . append ( f l o a t ( va lues [ 3 ] ) )

s e l f . subPlot . p l o t ( trainEpoch , t ra inLoss , val idateEpoch , va l i da t eLo s s )

s e l f . graphLabel = tk . Label ( s e l f . parentFrame ,
text=”Graph o f Training and Val idat ion Losses ” ,
f ont=f t .LARGE FONT)

s e l f . graphLabel . pack ( padx=10, pady=10)

s e l f . graphFrame = tk . Frame( s e l f . parentFrame )
s e l f . graphFrame . pack ( )

s e l f . canvas = FigureCanvasTkAgg ( s e l f . f i gu r e , s e l f . graphFrame )
s e l f . canvas . show ( )
s e l f . canvas . g e t tk w idge t ( ) . pack ( s i d e=tk .TOP, f i l l =tk .BOTH, expand=True )

s e l f . t oo lba r = NavigationToolbar2TkAgg ( s e l f . canvas , s e l f . graphFrame )
s e l f . t oo lba r . update ( )
s e l f . canvas . tkcanvas . pack ( s i d e=tk .TOP, f i l l =tk .BOTH, expand=True )

s e l f . trainFrame = tk . Frame( s e l f . parentFrame )
s e l f . trainFrame . pack ( )

s e l f . t ra inEntry = tks t . Sc ro l l edText ( s e l f . trainFrame ,
he ight=7, width=78, wrap=”word”)

s e l f . t ra inEntry . i n s e r t ( tk . INSERT, s e l f . trainMsg )
s e l f . t ra inEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . t ra inEntry . pack ( f i l l =”x”)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Train PCA” ,
command= s e l f . proceedToPCATrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToPCATrain ( s e l f ) :
modelName = s e l f . c o n t r o l l e r . getModelToCreate ( )
t r a i n e r = HybridModelTrainer (modelName)
t r a i n e r . startTrainPCA ()

f i l eOb j = Fi leManipulator (” a s s e t s /models /” + modelName
+ ”/ or i gFeatu re s . txt ”)

origFeatCont = f i l eOb j . readContents ( )

f i l eOb j = Fi leManipulator (” a s s e t s /models /” + modelName
+ ”/ reducFeatures . txt ”)

reducFeatCont = f i l eOb j . readContents ( )

s e l f . c o n t r o l l e r . createPCATrain ( origFeatCont , reducFeatCont )

A..4 CreateDataset.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

c l a s s CreateDataset ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , nameStr ,

t r a i n i ng In t , va l i da t i on In t , t e s t In t , errorMsg ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . nameStr = nameStr
s e l f . t r a i n i n g I n t = t r a i n i n g I n t
s e l f . v a l i d a t i o n I n t = va l i d a t i o n I n t
s e l f . t e s t I n t = t e s t I n t
s e l f . errorMsg = errorMsg

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Create Dataset ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . nameFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameFrame . pack ( f i l l =”x”)

s e l f . nameLabel = tk . Label ( s e l f . nameFrame , t ext=”Name o f datase t : ” ,
f ont=f t .NORMALFONT)

s e l f . nameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=15)
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s e l f . nameEntry = tk . Entry ( s e l f . nameFrame)
s e l f . nameEntry . i n s e r t (0 , s e l f . nameStr )
s e l f . nameEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . p a r t i t i onLabe l = tk . Label ( s e l f . parentFrame ,
text=”Spec i f y the p a r t i t i o n o f the datase t in percentage ” ,
f ont=f t .LARGE FONT)

s e l f . p a r t i t i onLabe l . pack ( padx=10, pady=5)

s e l f . p a r t i t i onLabe l = tk . Label ( s e l f . parentFrame ,
text=”Number o f data : 436 ,631 ” , font=f t .LARGE FONT)

s e l f . p a r t i t i onLabe l . pack ( padx=10, pady=5)

s e l f . p a r t i t i onLabe l = tk . Label ( s e l f . parentFrame ,
text=”Total p a r t i t i o n must not exceed 100%”,
font=f t .NORMALFONT)

s e l f . p a r t i t i onLabe l . pack ( padx=10, pady=(20 ,5))

s e l f . tra iningFrame = tk . Frame( s e l f . parentFrame )
s e l f . tra iningFrame . pack ( )

s e l f . t r a i n ingLabe l = tk . Label ( s e l f . trainingFrame ,
text=”Training s e t : ” , f ont=f t .NORMALFONT)

s e l f . t r a i n ingLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . t ra in ingEntry = tk . Entry ( s e l f . tra iningFrame )
s e l f . t ra in ingEntry . i n s e r t (0 , s e l f . t r a i n i n g I n t )
s e l f . t ra in ingEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . t r a in ingPe r c = tk . Label ( s e l f . trainingFrame ,
text=”%”, font=f t .NORMALFONT)

s e l f . t r a in ingPe r c . pack ( f i l l =”x” , s i d e=tk .LEFT)

s e l f . t ra in ingGuide = tk . Label ( s e l f . trainingFrame ,
text=”in t >= 1” , font=f t .NORMALFONT)

s e l f . t ra in ingGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . va l idat ionFrame = tk . Frame( s e l f . parentFrame )
s e l f . va l idat ionFrame . pack ( )

s e l f . v a l i da t i onLabe l = tk . Label ( s e l f . val idationFrame ,
text=”Val idat ion s e t : ” ,
f ont=f t .NORMALFONT)

s e l f . v a l i da t i onLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . va l idat i onEntry = tk . Entry ( s e l f . va l idat ionFrame )
s e l f . va l idat i onEntry . i n s e r t (0 , s e l f . v a l i d a t i o n I n t )
s e l f . va l idat i onEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . va l i da t i onPe r c = tk . Label ( s e l f . val idationFrame ,
text=”%”, font=f t .NORMALFONT)

s e l f . va l i da t i onPe r c . pack ( f i l l =”x” , s i d e=tk .LEFT)

s e l f . va l idat ionGuide = tk . Label ( s e l f . val idationFrame ,
text=”in t >= 1” , font=f t .NORMALFONT)

s e l f . va l idat ionGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . testFrame = tk . Frame( s e l f . parentFrame )
s e l f . testFrame . pack ( )

s e l f . t e s tLabe l = tk . Label ( s e l f . testFrame ,
text=”Test s e t : ” , f ont=f t .NORMALFONT)

s e l f . t e s tLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 53) , pady=10)

s e l f . t e s tEntry = tk . Entry ( s e l f . testFrame )
s e l f . t e s tEntry . i n s e r t (0 , s e l f . t e s t I n t )
s e l f . t e s tEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . t e s tPe r c = tk . Label ( s e l f . testFrame , text=”%”, font=f t .NORMALFONT)
s e l f . t e s tPe r c . pack ( f i l l =”x” , s i d e=tk .LEFT)

s e l f . testGuide = tk . Label ( s e l f . testFrame ,
text=”in t >= 1” , font=f t .NORMALFONT)

s e l f . testGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . createBtn = ttk . Button ( s e l f . buttonFrame , text=”Create datase t ” ,
command= s e l f . updateSuccessDataset )

s e l f . createBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame , text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame , he ight=5,
width=70, wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )
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s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x” , padx=(10 ,0) )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f updateSuccessDataset ( s e l f ) :
nameStr = s e l f . nameEntry . get ( )
t r a i n i n g I n t = s e l f . t ra in ingEntry . get ( )
v a l i d a t i o n I n t = s e l f . va l idat i onEntry . get ( )
t e s t I n t = s e l f . t e s tEntry . get ( )

s e l f . c o n t r o l l e r . updateSuccessDataset ( nameStr . s t r i p ( ) ,
t r a i n i n g I n t . s t r i p ( ) ,
v a l i d a t i o n I n t . s t r i p ( ) ,
t e s t I n t . s t r i p ( ) )

A..5 CreateModel.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

c l a s s CreateModel ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , nameStr , errorMsg ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . nameStr = nameStr
s e l f . errorMsg = errorMsg

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . nameFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameFrame . pack ( f i l l =”x”)

s e l f . nameLabel = tk . Label ( s e l f . nameFrame ,
text=”Name o f Hybrid CNN−SVM model : ” ,
f ont=f t .NORMALFONT)

s e l f . nameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=15)

s e l f . nameEntry = tk . Entry ( s e l f . nameFrame)
s e l f . nameEntry . i n s e r t (0 , s e l f . nameStr )
s e l f . nameEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . createBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . updateCreateModel )

s e l f . createBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame , text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame , he ight=5,
width=70, wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )

s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x” , padx=(10 ,0) )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f updateCreateModel ( s e l f ) :
nameStr = s e l f . nameEntry . get ( ) . s t r i p ( )
s e l f . c o n t r o l l e r . updateCreateModel ( nameStr )

A..6 CreateModelLoad.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

c l a s s CreateModelLoad ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , nameStr , errorMsg ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
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s e l f . nameStr = nameStr
s e l f . errorMsg = errorMsg

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . nameFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameFrame . pack ( f i l l =”x”)

s e l f . nameLabel = tk . Label ( s e l f . nameFrame ,
text=”Name o f Hybrid CNN−SVM model : ” ,
f ont=f t .NORMALFONT)

s e l f . nameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=15)

s e l f . nameEntry = tk . Entry ( s e l f . nameFrame)
s e l f . nameEntry . i n s e r t (0 , s e l f . nameStr )
s e l f . nameEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command=s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . createBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command=s e l f . updateCreateModel )

s e l f . createBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame , text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame , he ight=5,
width=70, wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )

s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x” , padx=(10 ,0) )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f updateCreateModel ( s e l f ) :
nameStr = s e l f . nameEntry . get ( ) . s t r i p ( )
s e l f . c o n t r o l l e r . updateCreateModelLoad ( nameStr )

A..7 DatasetPartitioner.py

import os
import random
import csv
from Fi leManipulator import Fi leManipulator

c l a s s Data s e tPar t i t i one r ( ) :
de f i n i t ( s e l f , name , t ra in , va l ida te , t e s t , AIExpert ) :

s e l f . name = name
s e l f . t r a i n = t r a i n
s e l f . v a l i d a t e = va l i d a t e
s e l f . t e s t = t e s t
s e l f . AIExpert = AIExpert

s e l f . basePath = ” a s s e t s /”
s e l f . datase tDi r = s e l f . basePath + ” data s e t s /” + s e l f . name

s e l f . t ra inPath = s e l f . datase tDi r + ”/ t r a i n . txt ”
s e l f . va l idatePath = s e l f . datase tDi r + ”/ va l i d a t e . txt ”
s e l f . testPath = s e l f . datase tDi r + ”/ t e s t . txt ”
s e l f . d e ta i l sPath = s e l f . datase tDi r + ”/ d e t a i l s . txt ”

s e l f . baseDataset = s e l f . basePath + ” r e i n e c k e da t a s e t s / bas e da ta s e t . csv ”

de f part i t ionTheDataset ( s e l f ) :
t ry :

os . mkdir ( s e l f . datase tDi r )

t r a i nF i l e = open ( s e l f . trainPath , ”a+”, encoding=’utf −8 ’)
v a l i d a t eF i l e = open ( s e l f . va l idatePath , ”a+”, encoding=’utf −8 ’)
t e s t F i l e = open ( s e l f . testPath , ”a+”, encoding=’utf −8 ’)

t o t a l = s e l f . t r a i n + s e l f . v a l i d a t e + s e l f . t e s t

t ra inCtr = 0
va l ida t eCt r = 0
te s tCt r = 0

with open ( s e l f . baseDataset , ’ rt ’ , encoding=’utf −8 ’) as c s v f i l e :
r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :
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i f l en ( l i n e ) == 1 :
dataStr = l i n e [ 0 ]
cho i c e = s e l f . getChoices ( tra inCtr , va l idateCtr , t e s tCt r )
i f cho i c e == ’ tra in ’ :

t r a i nF i l e . wr i t e ( dataStr + ”\n”)
t ra inCtr = tra inCtr + 1

e l i f cho i c e == ’ va l idate ’ :
v a l i d a t eF i l e . wr i t e ( dataStr + ”\n”)
va l i da t eCt r = va l ida t eCt r + 1

e l i f cho i c e == ’ te s t ’ :
t e s t F i l e . wr i t e ( dataStr + ”\n”)
t e s tCt r = te s tCt r + 1

t r a i nF i l e . c l o s e ( )
v a l i d a t eF i l e . c l o s e ( )
t e s t F i l e . c l o s e ( )

d e t a i l s F i l e = open ( s e l f . deta i l sPath , ”a+”, encoding=’utf −8 ’)
d e t a i l s F i l e . wr i t e ( s e l f . g e tDe t a i l s ( ) )
d e t a i l s F i l e . c l o s e ( )

re turn True
except ( IOError , OSError ) as e :

pass
re turn False

de f g e tDe t a i l s ( s e l f ) :
s t r i n g = ”Dataset name : ” + s e l f . name + ”\n”
s t r i n g += ”Created by : ” + s e l f . AIExpert + ”\n”
s t r i n g += ”Quant i t i e s :\n”
s t r i n g += ” Training data : ” + s t r ( s e l f . t r a i n ) + ”\n”
s t r i n g += ” Val idat ion data : ” + s t r ( s e l f . v a l i d a t e ) + ”\n”
s t r i n g += ” Test ing data : ” + s t r ( s e l f . t e s t ) + ”\n”
return s t r i n g

de f getChoices ( s e l f , t ra inCtr , va l idateCtr , t e s tCt r ) :
cho i c e s = [ ]
i f t ra inCtr != s e l f . t r a i n :

cho i c e s . append ( ’ t ra in ’ )
i f va l i da t eCt r != s e l f . v a l i d a t e :

cho i c e s . append ( ’ va l ida te ’ )
i f t e s tCt r != s e l f . t e s t :

cho i c e s . append ( ’ t e s t ’ )

i f l en ( cho i c e s ) != 0 :
re turn random . cho i c e ( cho i c e s )

re turn ””

A..8 FileManipulator.py

import csv
import hash l ib , uuid

c l a s s Fi l eManipulator ( ) :

de f i n i t ( s e l f , f i l ename ) :
s e l f . f i l ename = f i l ename

def appendToAccounts ( s e l f , username , password ) :
t ry :

f i l e = open ( s e l f . f i l ename , ”a+”, encoding=’utf −8 ’)
s a l t = uuid . uuid4 ( ) . hex
hashedPass = hash l ib . sha512 ( s a l t . encode ( ’ utf −8 ’)

+ password . encode ( ’ utf −8 ’ ) ) . hexd ige s t ( )
f i l e . wr i t e ( username + ” ,” + s a l t + ” ,” + hashedPass + ”\n”)
f i l e . c l o s e ( )

except IOError :
pass

de f usernameExists ( s e l f , username ) :
f i l e p a t h = s e l f . f i l ename
try :

with open ( f i l e p a th , ’ rt ’ , encoding=’utf −8 ’) as c s v f i l e :
r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :

i f l en ( l i n e ) == 1 :
a r rS t r = l i n e [ 0 ] . s p l i t ( ” , ” )
i f l en ( a r rS t r ) == 3 :

i f a r rS t r [ 0 ] == username :
re turn True

except IOError :
pass

re turn False

de f checkUserPass ( s e l f , username , password ) :
f i l e p a t h = s e l f . f i l ename
try :

with open ( f i l e p a th , ’ rt ’ , encoding=’utf −8 ’) as c s v f i l e :
r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :

i f l en ( l i n e ) == 1 :
a r rS t r = l i n e [ 0 ] . s p l i t ( ” , ” )
i f l en ( a r rS t r ) == 3 :

ex i s t i ngUse r = ar rS t r [ 0 ]
s a l t = ar rS t r [ 1 ]
e x i s t i ngPa s s = ar rS t r [ 2 ]
hashedPass = hash l ib . sha512 ( s a l t . encode ( ’ utf −8 ’)
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+ password . encode ( ’ utf −8 ’ ) ) . hexd ige s t ( )
i f e x i s t i ngUse r == username and ex i s t i ngPa s s == hashedPass :

re turn True
except IOError :

pass
re turn False

de f checkSUPass ( s e l f , password ) :
s a l t = ”d80e85efb1b048fb95439d2c532b2b21 ”
hashedPass = ” e0a0c66bf41b58e296a0645f5b09f f7d54bd636f499351535652d7fc825a606b0ebdba2f f8001a367b5e3d3208e fd03e77f f4 fad4e1f1495f1834b55ca1286af ”
saltPassHash = hash l ib . sha512 ( s a l t . encode ( ’ utf −8 ’)

+ password . encode ( ’ utf −8 ’ ) ) . hexd ige s t ( )
i f ( sa ltPassHash == hashedPass ) :

r e turn True

return False

de f appendToDatasetFile ( s e l f , s t r i n g ) :
t ry :

f i l e = open ( s e l f . f i l ename , ”a+”, encoding=’utf −8 ’)
f i l e . wr i t e ( s t r i n g + ”\n”)
f i l e . c l o s e ( )

except IOError :
pass

de f readContents ( s e l f ) :
content = ””
try :

with open ( s e l f . f i l ename , ’ r ’ ) as c o n t e n t f i l e :
content = c o n t e n t f i l e . read ( )

except IOError :
pass

re turn content

de f wr iteContents ( s e l f , s t r i n g ) :
t ry :

f i l e = open ( s e l f . f i l ename , ”w+”, encoding=’utf −8 ’)
f i l e . wr i t e ( s t r i n g )
f i l e . c l o s e ( )

except IOError :
pass

de f appendToFile ( s e l f , s t r i n g ) :
t ry :

f i l e = open ( s e l f . f i l ename , ”a+”, encoding=’utf −8 ’)
f i l e . wr i t e ( s t r i n g )
f i l e . c l o s e ( )

except IOError :
pass

A..9 Font.py

FONT = ”Verdana”
TITLE FONT = (FONT, 26 , ” bold ”)
LARGE FONT = (FONT, 14 , ” bold ”)
NORMALFONT = (FONT, 10 , ” bold ”)
SMALL FONT = (FONT, 8 , ” bold ”)
BOLD ITALIC = (FONT, 12 , ” bold i t a l i c ”)
BOLD FONT = (FONT, 12 , ” bold ”)

A..10 FormValidator.py

from Fi leManipulator import Fi leManipulator
import os

c l a s s FormValidator ( ) :

de f checkLength ( s e l f , l abe l , input ) :
i f l en ( input ) >= 6:

return ””

return ”− ” + l ab e l + ” must be at l e a s t 6 cha ra c t e r s .\n”

de f checkAgreeTerms ( s e l f , agreedToTerms ) :
i f agreedToTerms == 1 :

return ””

return ”− Please accept the Terms and Condit ions .\n”

de f checkPasswordsEqual ity ( s e l f , password , confPass ) :
i f password == confPass :

r e turn ””

return ”− Both passwords must be i d e n t i c a l .\n”

de f checkNul l Input ( s e l f , arrayOfInput ) :
f o r input in arrayOfInput :

i f l en ( input ) == 0 :
return ”− Please input a l l the nece s sa ry va lues .\n”

return ””

de f checkNul l InputDict ( s e l f , l i s t , d i c t ) :
f o r param in l i s t :

i f l en ( d i c t [ param [ 0 ] ] ) == 0 :
return ”− Please input a l l the nece s sa ry va lues .\n”

return ””
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def checkExceedPart i t ion ( s e l f , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :
t o t a lP a r t i t i o n = in t ( t r a i n i n g I n t ) + in t ( v a l i d a t i o n I n t ) + in t ( t e s t I n t )

i f t o t a l P a r t i t i o n <= 100:
re turn ””

return ”− Total p a r t i t i o n must not exceed 100%\n”

de f checkExistenceOfZero ( s e l f , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :
i f i n t ( t r a i n i n g I n t ) > 0 and in t ( v a l i d a t i o n I n t ) > 0 and in t ( t e s t I n t ) > 0 :

re turn ””
return ”− A value o f 0 or l e s s than 0 i s detected in the p a r t i t i o n .\n”

de f checkNumericInput ( s e l f , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :
t ry :

t r a i n = in t ( t r a i n i n g I n t )
va l i d a t e = in t ( v a l i d a t i o n I n t )
t e s t = in t ( t e s t I n t )
errorMsg = ””
errorMsg += s e l f . checkExceedPart i t ion ( t ra in , va l ida te , t e s t )
errorMsg += s e l f . checkExistenceOfZero ( t ra in , va l ida te , t e s t )

re turn errorMsg

except ValueError :
re turn ”− Please input an i n t e g e r from 1 − 100.\n”

de f checkUniqueUsername ( s e l f , username ) :
f i l eOb j = Fi leManipulator (” a s s e t s / accounts . txt ”)
usernameExists = f i l eOb j . usernameExists ( username )
i f not usernameExists :

r e turn ””
return ”− Username i s a l ready taken .\n”

de f checkUniqueDataset ( s e l f , name ) :
basePath = ” a s s e t s / da ta s e t s ”
ar rDi r = os . l i s t d i r ( basePath )
f o r d i r in ar rDi r :

i f d i r == name :
re turn ”− Dataset name a l ready e x i s t s .\n”

return ””

de f checkUniqueModel ( s e l f , name ) :
basePath = ” a s s e t s /models ”
ar rDi r = os . l i s t d i r ( basePath )
f o r d i r in ar rDi r :

i f d i r == name :
re turn ”− Model name a l ready e x i s t s .\n”

basePath = ” a s s e t s /cnn”
arrDi r = os . l i s t d i r ( basePath )
f o r d i r in ar rDi r :

i f d i r == name :
re turn ”− Model name a l ready e x i s t s .\n”

return ””

de f checkEpochBatch ( s e l f , trainEpoch , batchSize ) :
i f s e l f . i s I n t I npu t ( trainEpoch ) and s e l f . i s I n t I npu t ( batchSize ) :

i f i n t ( trainEpoch ) >= 1 and in t ( batchSize ) >= 1:
return ””

return ”− Please ente r a t r a i n epoch/batch s i z e >= 1.\n”

de f checkHyperInput ( s e l f , l i s t , d i c t ) :
f o r param in l i s t :

l a b e l = param [ 0 ]
value = d i c t . get ( l a b e l )
type , lowLimit , highLimit = s e l f . getRules ( l a b e l )
i f type == ” f l o a t 1 ” :

i f not s e l f . i sF l oa t Input ( value ) or f l o a t ( value ) < lowLimit :
r e turn ”− Please ente r a f l o a t >= 0.\n”

e l i f type == ” f l o a t 2 ” :
i f not s e l f . i sF l oa t Input ( value ) or f l o a t ( value ) <= lowLimit

or f l o a t ( value ) >= highLimit :
r e turn ”− Please ente r a f l o a t value 0 < beta < 1 .\n”

e l i f type == ”boolean ” :
i f not s e l f . i sBoo leanInput ( value ) :

r e turn ”− Please ente r 0 − f a l s e or 1 − t rue .\n”

return ””

de f isValidCandG ( s e l f , l i s t ) :
f o r param in l i s t :

i f not s e l f . i sF l oa t Input (param ) :
re turn ”− Please ente r a f l o a t value f o r the Cost and Gamma.\n”

return ””

de f i sVa l idStep ( s e l f , l i s t ) :
f o r param in l i s t :

i f not s e l f . i sPosFloat Input (param ) :
re turn ”− Please ente r a p o s i t i v e f l o a t value f o r the s t ep s .\n”

return ””

de f isEqualC ( s e l f , cStart , cEnd ) :
i f ( cS ta r t != cEnd ) :

re turn ””
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re turn ”− Please ente r a d i f f e r e n t va lues f o r Cost Star t and Cost End .\n”

de f isEqualG ( s e l f , gStart , gEnd ) :
i f ( gStart != gEnd ) :

re turn ””

return ”− Please ente r a d i f f e r e n t va lues f o r Gamma Star t and Gamma End .\n”

de f i s I n t I npu t ( s e l f , input ) :
t ry :

i n t ( input )
re turn True

except :
pass

re turn False

de f i sF l oa t Input ( s e l f , input ) :
t ry :

f l o a t ( input )
re turn True

except :
pass

re turn False

de f i sPosFloat Input ( s e l f , input ) :
t ry :

value = f l o a t ( input )
i f va lue > 0 :

re turn True
except :

pass
re turn False

de f i sBoo leanInput ( s e l f , input ) :
i f ( input == ”1” or input == ”0”) :

re turn True
return False

de f getRules ( s e l f , l a b e l ) :
i f l a b e l == ”Learning ra t e ” or l a b e l == ”Rho” or l a b e l == ”Eps i lon ”
or l a b e l == ”Decay” or l a b e l == ”Schedule decay” or l a b e l == ”Momentum” :

return ” f l o a t 1 ” , 0 , −1
e l i f l a b e l == ”Beta 1” or l a b e l == ”Beta 2” :

re turn ” f l o a t 2 ” , 0 , 1
e l i f l a b e l == ”Nesterov ” :

re turn ”boolean ” , −1, −1
return ” e r r o r ” , −1, −1

A..11 HomePage.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s HomePage( tk . Frame ) :

de f i n i t ( s e l f , parent , c o n t r o l l e r ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . welcomeLabel = tk . Label ( s e l f . parentFrame ,
text=”Welcome , ”
+ s e l f . c o n t r o l l e r . getCurrentAIExpert ( )
+ ” ! ” , f ont=f t .TITLE FONT)

s e l f . welcomeLabel . pack ( padx=10, pady=5)

s e l f . s e l e c tLab e l = tk . Label ( s e l f . parentFrame ,
text=”Please s e l e c t an opt ion ” ,
font=f t .TITLE FONT)

s e l f . s e l e c tLab e l . pack ( padx=10, pady=(0 ,20))

s e l f . frameRadio = tk . Frame( s e l f . parentFrame )
s e l f . frameRadio . pack ( f i l l =”x” , padx=50)

s e l f . radioVar = tk . IntVar ( )
s e l f . r ad i oS ty l e = ttk . S ty l e ( )
s e l f . r ad i oS ty l e . c on f i gu r e ( ’ homepage . TRadiobutton ’ ,

f ont =( ’Verdana ’ , 14 , ” bold ”) )

s e l f . datasetRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”Create a datase t ” ,
v a r i ab l e=s e l f . radioVar ,
value=0,
s t y l e=”homepage . TRadiobutton ”)

s e l f . datasetRadio . pack ( anchor=”w” , pady=10)
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s e l f . c reateRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”Create a hybrid CNN−SVM model ” ,
v a r i ab l e=s e l f . radioVar ,
value=1,
s t y l e=”homepage . TRadiobutton ”)

s e l f . c reateRadio . pack ( anchor=”w” , pady=10)

#
s e l f . loadRadio = ttk . Radiobutton ( s e l f . frameRadio ,

t ext=”Create a hybrid model us ing a t ra ined CNN model ” ,
v a r i ab l e=s e l f . radioVar ,
value=2,
s t y l e=”homepage . TRadiobutton ”)

s e l f . loadRadio . pack ( anchor=”w” , pady=10)
#

s e l f . evaluateRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”Evaluate the performance o f a hybrid CNN−SVM model ” ,
v a r i ab l e=s e l f . radioVar ,
value=3,
s t y l e=”homepage . TRadiobutton ”)

s e l f . evaluateRadio . pack ( anchor=”w” , pady=10)

s e l f . updateRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”Update the hybrid CNN−SVM model used by the system ” ,
va r i ab l e=s e l f . radioVar ,
value=4,
s t y l e=”homepage . TRadiobutton ”)

s e l f . updateRadio . pack ( anchor=”w” , pady=(10 ,20))

s e l f . radioVar . s e t (0 )

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . backBtn = ttk . Button ( s e l f . buttonFrame , text=”Back” ,
command= s e l f . backToWelcome )

s e l f . backBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . proceedWithChoice )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, ipady=5, pady=20)

de f backToWelcome ( s e l f ) :
s e l f . c o n t r o l l e r . createWelcomePage ( )

de f proceedWithChoice ( s e l f ) :
cho i c e = s e l f . radioVar . get ( )

i f cho i c e == 0 :
s e l f . c o n t r o l l e r . c reateCreateDataset (”” , ”” , ”” , ”” , ””)

e l i f cho i c e == 1 :
s e l f . c o n t r o l l e r . createCreateModel (”” , ””)

e l i f cho i c e == 2 :
s e l f . c o n t r o l l e r . createCreateModelLoad (”” , ””)

e l i f cho i c e == 3 :
s e l f . c o n t r o l l e r . createSelectCNNTest (0 , ”” , 0 , ””)

e l i f cho i c e == 4 :
s e l f . c o n t r o l l e r . createUpdateModel (0 , ””)

A..12 HybridModel.py

from convnetskeras . convnets import convnet , preproces s image batch
from keras . models import Model
from keras . l a y e r s import Dense , Dropout , Act ivat ion

from sk l ea rn . decomposit ion import PCA
from sk l ea rn . e x t e r na l s import j o b l i b

from Fi leManipulator import Fi leManipulator

import numpy as np
import subprocess
import os
from subprocess import ∗

c l a s s HybridModel ( ) :
de f i n i t ( s e l f , name , webs i teFeatureDict ) :

s e l f . name = name
s e l f . webs i teFeatureDict = webs i teFeatureDict

de f getFeatures4096 ( s e l f , imagesPaths ) :
weightsPath = s e l f . name + ” . h5”

s e l f . imagesPaths = imagesPaths [ 0 ]

model = s e l f . modif iedAlexNet4096 ( weights=weightsPath )
imageToPredict = preproce s s image batch ( imagesPaths ,

img s i z e =(256 ,256) ,
c r o p s i z e =(227 ,227) ,
color mode=”rgb ”)

return model . p r ed i c t ( imageToPredict ) [ 0 ] . reshape (1 , −1)

de f getFeatures128 ( s e l f , f e a tu r e s4096 ) :
pcaPath = s e l f . name + ” . pkl ”
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pca = j o b l i b . load ( pcaPath )

return pca . transform ( f ea tu r e s4096 ) [ 0 ]

de f g e tPr ed i c t i on ( s e l f , f ea ture s128 , f e a tu r e s 47 ) :

f i l eMan = Fi leManipulator (” a s s e t s / datase t s webdes i gne r / f ea tu r e s128 . txt ”)
s t r i n g = ”1 ” #dummy l ab e l
f o r i in range (0 , l en ( f e a tu r e s128 ) ) :

s t r i n g += s t r ( i + 1) + ” :” + s t r ( f e a tu r e s128 [ i ] ) + ” ”
f i l eMan . wr iteContents ( s t r i n g )

svmScalePath = ” a s s e t s / gpu l ibsvm/svm−s c a l e . exe ”
inputFi lePath = ” a s s e t s / data se t s webdes i gne r / f ea tu r e s128 . txt ”
outputFi lePath = ” a s s e t s / datase t s webdes i gne r / sca l edFeatures128 . txt ”
rangeFi lePath = s e l f . name + ” . range ”

cmd = ’”{0}” −r ”{1}” ”{2}” > ”{3}” ’ . format ( svmScalePath ,
rangeFi lePath ,
inputFi lePath ,
outputFi lePath )

Popen (cmd , s h e l l = True , stdout = PIPE ) . communicate ( )

f e a tu r e s 175 = np . concatenate ( ( f eature s128 , f e a tu r e s 47 ) )

f i l eMan = Fi leManipulator (” a s s e t s / datase t s webdes i gne r / sca l edFeatures128 . txt ”)
s t r i n g = f i leMan . readContents ( ) . s p l i t ( ’\n ’ ) [ 0 ]
#mapping
f o r key in s e l f . webs i teFeatureDict :

i f s e l f . imagesPaths . f i nd ( key ) >= 0:
s t r i n g = ”1 ” + s e l f . webs i teFeatureDict . get ( key )

f o r i in range ( l en ( f e a tu r e s128 ) , l en ( f e a tu r e s175 ) ) :
s t r i n g += s t r ( i + 1) + ” :” + s t r ( f e a tu r e s175 [ i ] ) + ” ”

f i l eMan = Fi leManipulator (” a s s e t s / datase t s webdes i gne r / in . txt ”)
f i l eMan . wr iteContents ( s t r i n g )

svmPredictPath = ” a s s e t s / gpu l ibsvm/svm−pr ed i c t . exe ”
inputFi lePath = ” a s s e t s / data se t s webdes i gne r / in . txt ”
svmModelPath = s e l f . name + ” . model”
outputFi lePath = ” a s s e t s / datase t s webdes i gne r /out . txt ”

cmd = ’”{0}” −q ”{1}” ”{2}” ”{3}” ’ . format ( svmPredictPath ,
inputFi lePath ,
svmModelPath ,
outputFi lePath )

Popen (cmd , s h e l l = True , stdout = PIPE ) . communicate ( )

f i l eMan = Fi leManipulator (” a s s e t s / datase t s webdes i gne r /out . txt ”)
contentOfOut = f i leMan . readContents ( )
p r ed i c t i on = contentOfOut . s p l i t ( ’\n ’ ) [ 0 ]
i f p r ed i c t i on == ’1 ’ :

r e turn ” Pred i c t i on : V i sua l l y appea l ing ”
e l i f p r ed i c t i on == ’0 ’ :

r e turn ” Pred i c t i on : Not v i s u a l l y appea l ing ”

return ””

de f modif iedAlexNet ( s e l f , l oaded we ight s=None ) :
#output l ay e r = 1
a l exnet = convnet ( ’ a lexnet ’ , we ights path=None , heatmap=False )

input cnn = a lexnet . input
img rep r e s en ta t i on = a lexnet . g e t l a y e r (” dense 2 ” ) . output

c l a s s i f i e r = Dense (1 , name=’ c l a s s i f i e r ’ ) ( img rep r e s en ta t i on )
c l a s s i f i e r = Act ivat ion (” sigmoid ” , name=”sigmoid ”) ( c l a s s i f i e r )

model = Model ( input=input cnn , output=c l a s s i f i e r )
i f l oaded we ights :

model . l oad we ight s ( loaded we ights )

re turn model

de f modif iedAlexNet4096 ( s e l f , weights=None ) :
#output l ay e r = 4096
modif ied model = s e l f . modif iedAlexNet ( loaded we ight s=weights )

input = modif ied model . input

dense 1 output = modif ied model . g e t l a y e r (” dense 1 ” ) . output
f ea tureVecto r = Dropout ( 0 . 5 ) ( dense 1 output )
f ea tureVecto r = Dense (4096 ,name=’ featureVector ’ ,

a c t i v a t i on=’ re lu ’ ) ( dense 1 output )

model = Model ( input=input , output=fea tureVecto r )
re turn model

A..13 HybridModelTester.py

from sk l ea rn . decomposit ion import PCA
from sk l ea rn . e x t e r na l s import j o b l i b

from Fi leManipulator import Fi leManipulator
from BinaryFeature import BinaryFeature

import numpy as np
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import subprocess
import os
import csv
import as t

from subprocess import ∗

c l a s s HybridModelTester ( ) :

de f i n i t ( s e l f , modelName , datasetName ) :
s e l f . modelName = modelName
s e l f . datasetName = datasetName

def s t a r tTe s t ( s e l f ) :

p r i n t (”\ nEvaluating performance o f hybrid CNN−SVM model . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )

svmPath = ” a s s e t s /models /” + s e l f . modelName + ”/”
+ s e l f . modelName + ” . model”

f i l eMan = Fi leManipulator (” a s s e t s /models /” + s e l f . modelName
+ ”/mapping . txt ”)

webs i teFeatureDict = ast . l i t e r a l e v a l ( f i l eMan . readContents ( ) )

i nputL i s t = s e l f . g e t InputL i s t ( )

countryDict = {”Argentina ” : 0 , ” Aus t ra l i a ” : 1 , ”Austr ia ” : 2 ,
”Belgium” : 3 , ” Bra z i l ” : 4 , ” Bulgar ia ” : 5 ,
”Canada” : 6 , ”Chi le ” : 7 , ”Denmark” : 8 ,
”Finland” : 9 , ”France” : 10 , ”Germany” : 11 ,
”Greece” : 12 , ”Hungary” : 13 , ” Ind ia ” : 14 ,
” I r e l and ” : 15 , ” I s r a e l ” : 16 , ” I t a l y ” : 17 ,
” Lithuania ” : 18 ,
”Macedonia The Former Yugoslav Republic Of” : 19 ,
”Mexico” : 20 , ”Nether lands ” : 21 , ”New Zealand” : 22 ,
”Norway” : 23 , ”Poland” : 24 , ”Portugal ” : 25 ,
”Romania” : 26 , ” Serb ia ” : 27 , ” Singapore ” : 28 ,
”Spain” : 29 , ”Sweden” : 30 , ”United Kingdom” : 31 ,
”United State s ” : 32}

educLevelDict = {”pre−high schoo l ” : 0 , ” high schoo l ” : 1 ,
” c o l l e g e ” : 2 , ” p r o f e s s i o n a l s choo l ” : 3 ,
” graduate schoo l ” : 4 , ”PhD” : 5 , ” po s tdoc to ra l ” : 6}

f i l eMan = Fi leManipulator (” testSVM . txt ”)
f i l eMan . wr iteContents (””)

f o r i in range (0 , l en ( inputL i s t ) ) :
s ca l edFeature s = webs i teFeatureDict . get ( i nputL i s t [ i ] [ 0 ] )
ageID = s e l f . getAgeID ( i n t ( i nputL i s t [ i ] [ 1 ] ) )
genderID = in t ( i nputL i s t [ i ] [ 2 ] )
countryID = countryDict . get ( i nputL i s t [ i ] [ 3 ] )
educLevelID = educLevelDict . get ( i nputL i s t [ i ] [ 4 ] )
b inaryFeatures = BinaryFeature ( ageID , genderID , countryID , educLevelID )
f eatureVector47 = binaryFeatures . getFeatures ( )
l a b e l = s t r ( i nputL i s t [ i ] [ 5 ] )
strToWrite = l a b e l + ” ”
strToWrite += sca l edFeature s
f o r j in range (0 , l en ( f ea tureVector47 ) ) :

strToWrite += s t r ( j + 129) + ” :” + s t r ( f ea tureVector47 [ j ] ) + ” ”
strToWrite += ”\n”
f i l eMan . appendToFile ( strToWrite )

svmPredictPath = ” a s s e t s / gpu l ibsvm/svm−pr ed i c t . exe ”
inputFi lePath = ”testSVM . txt ”
outputFi lePath = ”testSVMOut . txt ”

cmd = ’”{0}” −q ”{1}” ”{2}” ”{3}” ’ . format ( svmPredictPath ,
inputFi lePath ,
svmPath ,
outputFi lePath )

Popen (cmd , s h e l l = True , stdout = PIPE ) . communicate ( )

f i l eMan = Fi leManipulator (” testSVMOut . txt ”)
p r ed i c t i o n s = f i leMan . readContents ( ) . s p l i t (”\n”)

f i l eMan = Fi leManipulator (” a s s e t s / p r ed i c t i o n s /” + s e l f . modelName
+ ”−” + s e l f . datasetName + ” . txt ”)

accuracyStr = s e l f . computeAccuracy ( inputLi s t , p r e d i c t i o n s )

strToWrite = ”Model : ” + s e l f . modelName + ”\n”
strToWrite += ”Dataset : ” + s e l f . datasetName + ”\n”
strToWrite += ”Accuracy : ” + accuracyStr + ”\n”
strToWrite += ”0 : Not v i s u a l l y appea l ing \n”
strToWrite += ”1 : V i sua l l y appea l ing \n”
strToWrite += ”Website name | Age | Gender | Country ”
strToWrite += ” | Educat ional l e v e l | Label | Pred i c t i on \n”

f i l eMan . wr iteContents ( strToWrite )

f o r i in range (0 , l en ( inputL i s t ) ) :
i f l en ( inputL i s t [ i ] ) == 6 and len ( p r ed i c t i o n s [ i ] ) == 1 :

websiteName = inputL i s t [ i ] [ 0 ]
age = inputL i s t [ i ] [ 1 ]
gender = inputL i s t [ i ] [ 2 ]
country = inputL i s t [ i ] [ 3 ]
educLevel = inputL i s t [ i ] [ 4 ]
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l a b e l = inputL i s t [ i ] [ 5 ]
p r ed i c t i on = p r ed i c t i o n s [ i ] [ 0 ]
strToWrite = websiteName + ” | ” + age + ” | ” + gender

+ ” | ” + country + ” | ” + educLevel
+ ” | ” + l ab e l + ” | ” + pr ed i c t i on + ”\n”

f i l eMan . appendToFile ( strToWrite )

f i l eMan = Fi leManipulator (” a s s e t s /models /” + s e l f . modelName
+ ”/ performance . txt ”)

strToWrite = s e l f . datasetName + ” : ” + accuracyStr + ”\n”
f i l eMan . appendToFile ( strToWrite )
p r in t (” Evaluat ing performance done ! ” )

de f g e t InputL i s t ( s e l f ) :
datasetPath = ” a s s e t s / da ta s e t s /” + s e l f . datasetName + ”/ t e s t . txt ”

inputL i s t = [ ]
t ry :

with open ( datasetPath , ’ r + ’ , encoding=’utf −8 ’) as c s v f i l e :
r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :

i f l en ( l i n e ) == 1 :
a r rS t r = l i n e [ 0 ] . s p l i t ( ” , ” )
i f l en ( a r rS t r ) == 6 :

websiteName = ar rS t r [ 0 ]
age = ar rS t r [ 1 ]
gender = ar rS t r [ 2 ]
country = ar rS t r [ 3 ]
educLevel = ar rS t r [ 4 ]
l a b e l = ar rS t r [ 5 ]
i nputL i s t . append ( [ websiteName , age , gender ,

country , educLevel , l a b e l ] )

re turn inputL i s t

except IOError :
pass

re turn [ ]

de f getAgeID ( s e l f , age ) :
i f age >= 12 and age <= 20 :

re turn 0
e l i f age >= 21 and age <= 30 :

re turn 1
e l i f age >= 31 and age <= 40 :

re turn 2
e l i f age >= 41 and age <= 50 :

re turn 3
e l i f age >= 51 :

re turn 4

return −1

de f computeAccuracy ( s e l f , inputLi s t , p r e d i c t i o n s ) :
t o t a l = 0
co r r e c t = 0
f o r i in range (0 , l en ( inputL i s t ) ) :

i f l en ( inputL i s t [ i ] ) == 6 and len ( p r ed i c t i o n s [ i ] ) == 1 :
l a b e l = f l o a t ( i nputL i s t [ i ] [ 5 ] )
p r ed i c t i on = f l o a t ( p r ed i c t i o n s [ i ] [ 0 ] )
i f ( l a b e l == pr ed i c t i on ) :

c o r r e c t += 1
t o t a l += 1

accuracy = ( f l o a t ( c o r r e c t ) / f l o a t ( t o t a l ) ) ∗ 100
accuracyStr = ( ”{ 0 : . 2 f }” . format ( accuracy ) ) + ”% (” + s t r ( c o r r e c t )

+ ” / ” + s t r ( t o t a l ) + ”)”

return accuracyStr

A..14 HybridModelTrainer.py

from convnetskeras . convnets import convnet , preproces s image batch
from keras . models import Model
from keras . l a y e r s import Dense , Dropout , Act ivat ion
from keras . op t im i z e r s import ∗
import keras

from sk l ea rn . decomposit ion import PCA
from sk l ea rn . e x t e r na l s import j o b l i b

from Fi leManipulator import Fi leManipulator
from BinaryFeature import BinaryFeature

import numpy as np
import subprocess
import os
import csv
import random
from subprocess import ∗

c l a s s LossHistory ( keras . c a l l b a ck s . Cal lback ) :
de f on t r a i n b eg i n ( s e l f , l o g s ={}):

s e l f . l o s s e s = [ ]
s e l f . va lLos s e s = [ ]

de f on epoch end ( s e l f , batch , l o g s ={}):
s e l f . l o s s e s . append ( l o g s . get ( ’ l o s s ’ ) )
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s e l f . va lLos s e s . append ( l o g s . get ( ’ v a l l o s s ’ ) )

c l a s s HybridModelTrainer ( ) :

de f i n i t ( s e l f , name ) :
s e l f . name = name

def modif iedAlexNet ( s e l f , l oaded we ight s=None ) :
#output l ay e r = 1
a l exnet = convnet ( ’ a lexnet ’ , we ights path=None , heatmap=False )

input cnn = a lexnet . input
img rep r e s en ta t i on = a lexnet . g e t l a y e r (” dense 2 ” ) . output

c l a s s i f i e r = Dense (1 , name=’ c l a s s i f i e r ’ ) ( img rep r e s en ta t i on )
c l a s s i f i e r = Act ivat ion (” sigmoid ” , name=”sigmoid ”) ( c l a s s i f i e r )

model = Model ( input=input cnn , output=c l a s s i f i e r )
i f l oaded we ights :

model . l oad we ight s ( loaded we ights )

re turn model

de f modif iedAlexNet4096 ( s e l f , weights=None ) :
#output l ay e r = 4096
modif ied model = s e l f . modif iedAlexNet ( loaded we ight s=weights )

input = modif ied model . input

dense 1 output = modif ied model . g e t l a y e r (” dense 1 ” ) . output
f ea tureVecto r = Dropout ( 0 . 5 ) ( dense 1 output )
f ea tureVecto r = Dense (4096 ,name=’ featureVector ’ ,

a c t i v a t i on=’ re lu ’ ) ( dense 1 output )

model = Model ( input=input , output=fea tureVecto r )
re turn model

de f startTrainCNN ( s e l f ) :

p r i n t (”\ nTraining CNN model . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )
modelName = s e l f . name
datase t = s e l f . getDataset (modelName)
trainEpoch = in t ( s e l f . getTrainEpoch (modelName ) )
batchSize = in t ( s e l f . getBatchSize (modelName ) )
modelOptimizer = s e l f . getOptimizer (modelName)

baseWebsitePath = ” a s s e t s / r e i n e c k e da t a s e t s / base webs i t e . csv ”
x , y , xVal , yVal , xTest , yTest = s e l f . getImagesAndLabelCNN( baseWebsitePath )

weightsPath = ” a s s e t s / cnn a r ch i t e c tu r e /AlexNet/mod i f i ed a l exne t we i gh t s . h5”

model = s e l f . modif iedAlexNet ( loaded we ight s=weightsPath )

model . compile ( opt imize r=modelOptimizer , l o s s =’ b inary c ro s sent ropy ’ ,
metr i c s =[ ’ accuracy ’ ] )

h i s t o r y = LossHistory ( )
t r a i nVa lLo s s e sF i l e = Fi leManipulator (” a s s e t s /models /” + modelName

+ ”/ t ra inVa lLos s e s . txt ”)
xL i s t = [ ]
yL i s t = [ ]
xValList = [ ]
yValList = [ ]
f o r i in range (0 , trainEpoch ) :

#
xCrop = preproces s image batch (x , img s i z e =(256 ,256) ,

c r o p s i z e =(227 ,227) ,
color mode=”rgb ”)

xValCrop = preproce s s image batch ( xVal , img s i z e =(256 ,256) ,
c r o p s i z e =(227 ,227) ,
color mode=”rgb ”)

#
model . f i t ( xCrop , y , nb epoch=1, ba t ch s i z e=batchSize ,

c a l l b a ck s =[ h i s t o r y ] , v a l i d a t i on da t a=(xValCrop , yVal ) )
t r a inLos s = h i s t o r y . l o s s e s [ 0 ]
va l i da t eLo s s = h i s t o r y . va lLos s e s [ 0 ]
currEpoch = i + 1
strToWrite = s t r ( currEpoch ) + ” ,” + s t r ( t r a inLos s ) + ” ,”

+ s t r ( currEpoch ) + ” ,” + s t r ( va l i da t eLo s s ) + ”\n”
t r a i nVa lLo s s e sF i l e . appendToFile ( strToWrite )

xTest = preproce s s image batch ( xTest , img s i z e =(256 ,256) ,
c r o p s i z e =(227 ,227) , color mode=”rgb ”)

model . save we ight s (” a s s e t s /models/”+modelName+”/”+ modelName+”.h5 ”)
s c o r e s = model . eva luate ( xTest , yTest )
accuracy = s co r e s [ 1 ] ∗ 100

f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/cnn . txt ”)
f i l eMan . appendToFile (” Training images : ” + s t r ( l en (x ) ) + ”\n”)
f i l eMan . appendToFile (” Va l idat ion images : ” + s t r ( l en ( xVal ) ) + ”\n”)
f i l eMan . appendToFile (” Test images : ” + s t r ( l en ( xTest ) ) + ”\n”)
f i l eMan . appendToFile (” Accuracy : ” + ( ”{ 0 : . 2 f }” . format ( accuracy ) ) + ”%\n”)

p r in t (”CNN model t r a i n i n g done ! ” )
p r in t (”CNN model saved ! ” )
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def startTrainPCA ( s e l f ) :

p r i n t (”\ nTraining PCA model . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )

modelName = s e l f . name
datase t = s e l f . getDataset (modelName)

x , websiteNames = s e l f . getImagesPCA(” a s s e t s / r e i n e c k e da t a s e t s / base webs i t e . csv ”)

model4096 = s e l f . modif iedAlexNet4096 (” a s s e t s /models /” + modelName
+ ”/” + modelName+”.h5 ”)

f eatureVector4096 = model4096 . p r ed i c t ( x )
pca = PCA( n components=128)
pca . f i t ( f eatureVector4096 )

f eatureVector128 = pca . transform ( featureVector4096 )

sampleSize = s t r ( l en ( f eatureVector4096 ) )
sampleReducSize = s t r ( l en ( f eatureVector128 ) )
o r i gFea tS i z e = s t r ( l en ( f eatureVector4096 [ 0 ] ) )
reducFeatS ize = s t r ( l en ( f eatureVector128 [ 0 ] ) )

f i l eOb j = Fi leManipulator (” a s s e t s /models/”+modelName+”/or i gFeatu re s . txt ”)
strToWrite = ”Number o f images : ” + sampleSize + ”\n”
strToWrite += ” S i z e o f o r i g i n a l f e a tu r e vec tor : ” + or i gFea tS i z e + ”\n”
strToWrite += np . a r r a y s t r ( f eatureVector4096 )
f i l eOb j . wr iteContents ( strToWrite )

f i l eOb j = Fi leManipulator (” a s s e t s /models/”+modelName+”/reducFeatures . txt ”)
strToWrite = ”Number o f images : ” + sampleReducSize + ”\n”
strToWrite += ” S i z e o f reduced f e a tu r e vec tor : ” + reducFeatS ize + ”\n”
strToWrite += np . a r r a y s t r ( f eatureVector128 )
f i l eOb j . wr iteContents ( strToWrite )

f i l eOb j = Fi leManipulator (” a s s e t s /models/”+modelName+”/pca . txt ”)
strToWrite = ”\n=== PCA Deta i l s ===\n”
strToWrite += ”Number o f images : ” + sampleSize + ”\n”
strToWrite += ” S i z e o f o r i g i n a l f e a tu r e vec tor : ” + or i gFea tS i z e + ”\n”
strToWrite += ”Number o f images : ” + sampleReducSize + ”\n”
strToWrite += ” S i z e o f reduced f e a tu r e vec tor : ” + reducFeatS ize + ”\n”
f i l eOb j . wr iteContents ( strToWrite )

j o b l i b . dump( pca , ” a s s e t s /models/”+modelName+”/”+ modelName+”. pkl ”)

p r in t (”PCA model t r a i n i n g done ! ” )

de f startParamSearch ( s e l f , cStart , cEnd , cStep , gStart , gEnd , gStep ) :

p r i n t (”\ nPreparing f o r parameter s e l e c t i o n . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )

modelName = s e l f . name

x , websiteNames = s e l f . getImagesPCA(” a s s e t s / r e i n e c k e da t a s e t s / base webs i t e . csv ”)

model4096 = s e l f . modif iedAlexNet4096 (” a s s e t s /models /” + modelName
+ ”/” + modelName+”.h5 ”)

f eatureVector4096 = model4096 . p r ed i c t ( x )
pca = j o b l i b . load (” a s s e t s /models/”+modelName+”/”+ modelName+”. pkl ”)

f eatureVector128 = pca . transform ( featureVector4096 )
# x [ i ] == featureVector128 [ i ]
f i l eMan = Fi leManipulator (” a s s e t s / gpu l ibsvm/ f ea tu r e s128 . txt ”)
f i l eMan . wr iteContents (””)
f o r i in range (0 , l en (x ) ) :

strToWrite = ”1 ” #dummy l ab e l
f o r j in range (0 , l en ( f eatureVector128 [ i ] ) ) :

strToWrite += s t r ( j + 1) + ” :” + s t r ( f eatureVector128 [ i ] [ j ] ) + ” ”
strToWrite += ”\n”
f i leMan . appendToFile ( strToWrite )

svmScalePath = ” a s s e t s / gpu l ibsvm/svm−s c a l e . exe ”
inputFi lePath = ” a s s e t s / gpu l ibsvm/ f ea tu r e s128 . txt ”
outputFi lePath = ” a s s e t s / gpu l ibsvm/ sca l edFeatures128 . txt ”
rangeFi lePath = ” a s s e t s /models /” + modelName + ”/” + modelName + ” . range ”

cmd = ’”{0}” − l 0 −s ”{1}” ”{2}” > ”{3}” ’ . format ( svmScalePath ,
rangeFi lePath ,
inputFi lePath ,
outputFi lePath )

Popen (cmd , s h e l l = True , stdout = PIPE ) . communicate ( )

f i l eMan = Fi leManipulator (” a s s e t s / gpu l ibsvm/ sca l edFeatures128 . txt ”)
sca l edFeatures128 = f i leMan . readContents ( ) . s p l i t (”\n”)
webs i teFeatureDict = {}
f o r i in range (0 , l en ( websiteNames ) ) :

webs i teFeatureDict [ websiteNames [ i ] ] = sca l edFeature s128 [ i ] [ 2 : ]

f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/mapping . txt ”)
f i l eMan . wr iteContents ( s t r ( webs i teFeatureDict ) )

datase t = s e l f . getDataset (modelName)

countryDict = {”Argentina ” : 0 , ” Aus t ra l i a ” : 1 , ”Austr ia ” : 2 ,
”Belgium” : 3 , ” Bra z i l ” : 4 , ” Bulgar ia ” : 5 ,
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”Canada” : 6 , ”Chi le ” : 7 , ”Denmark” : 8 ,
”Finland” : 9 , ”France” : 10 , ”Germany” : 11 ,
”Greece” : 12 , ”Hungary” : 13 , ” Ind ia ” : 14 ,
” I r e l and ” : 15 , ” I s r a e l ” : 16 , ” I t a l y ” : 17 ,
” Lithuania ” : 18 ,
”Macedonia The Former Yugoslav Republic Of” : 19 ,
”Mexico” : 20 , ”Nether lands ” : 21 , ”New Zealand” : 22 ,
”Norway” : 23 , ”Poland” : 24 , ”Portugal ” : 25 ,
”Romania” : 26 , ” Serb ia ” : 27 , ” Singapore ” : 28 ,
”Spain” : 29 , ”Sweden” : 30 , ”United Kingdom” : 31 ,
”United State s ” : 32}

educLevelDict = {”pre−high schoo l ” : 0 , ” high schoo l ” : 1 , ” c o l l e g e ” : 2 ,
” p r o f e s s i o n a l s choo l ” : 3 , ” graduate schoo l ” : 4 ,
”PhD” : 5 , ” po s tdoc to ra l ” : 6}

f i l eMan = Fi leManipulator (” a s s e t s / da ta s e t s /” + datase t + ”/ t r a i n . txt ”)
input = f i leMan . readContents ( ) . s p l i t (”\n”)

f i l eMan = Fi leManipulator (” trainSVM . txt ”)
f i l eMan . wr iteContents (””)
sub s e tF i l e = Fi leManipulator (” subset . txt ”)
sub s e tF i l e . wr i teContents (””)
counter = 0
maxNum = 10000
#input and f i l ename
f o r i in range (0 , l en ( input ) ) :

va lues = input [ i ] . s p l i t ( ” , ” )
i f l en ( va lues ) == 6 :

webs i te = va lues [ 0 ]
ageID = s e l f . getAgeID ( i n t ( va lues [ 1 ] ) )
genderID = in t ( va lues [ 2 ] )
countryID = countryDict . get ( va lues [ 3 ] )
educLevelID = educLevelDict . get ( va lues [ 4 ] )
l a b e l = va lues [ 5 ]
b inaryFeatures = BinaryFeature ( ageID , genderID , countryID , educLevelID )
f eatureVector47 = binaryFeatures . getFeatures ( )
strToWrite = l a b e l + ” ”
strToWrite += webs i teFeatureDict . get ( webs i te )
f o r j in range (0 , l en ( f ea tureVector47 ) ) :

strToWrite += s t r ( j + 129) + ” :” + s t r ( f ea tureVector47 [ j ] ) + ” ”
strToWrite += ”\n”
f i leMan . appendToFile ( strToWrite )
i f ( counter < maxNum) :

s ub s e tF i l e . appendToFile ( strToWrite )
counter += 1

f i leMan = Fi leManipulator (” a s s e t s / da ta s e t s /” + datase t + ”/ va l i d a t e . txt ”)
input = f i leMan . readContents ( ) . s p l i t (”\n”)

f i l eMan = Fi leManipulator (” trainSVM . txt ”)

f o r i in range (0 , l en ( input ) ) :
va lues = input [ i ] . s p l i t ( ” , ” )
i f l en ( va lues ) == 6 :

webs i te = va lues [ 0 ]
ageID = s e l f . getAgeID ( i n t ( va lues [ 1 ] ) )
genderID = in t ( va lues [ 2 ] )
countryID = countryDict . get ( va lues [ 3 ] )
educLevelID = educLevelDict . get ( va lues [ 4 ] )
l a b e l = va lues [ 5 ]
b inaryFeatures = BinaryFeature ( ageID , genderID , countryID , educLevelID )
f eatureVector47 = binaryFeatures . getFeatures ( )
strToWrite = l a b e l + ” ”
strToWrite += webs i teFeatureDict . get ( webs i te )
f o r j in range (0 , l en ( f ea tureVector47 ) ) :

strToWrite += s t r ( j + 129) + ” :” + s t r ( f ea tureVector47 [ j ] ) + ” ”
strToWrite += ”\n”
f i l eMan . appendToFile ( strToWrite )

cmd = ’ python gr id . py −l og2c ”{0}” ,”{1}” ,”{2}” −l og2g ”{3}” ,”{4}” ,”{5}” −svmtrain svm−t ra in−gpu . exe −m 500 subset . txt ’ . format ( cStart ,
cEnd ,
cStep ,
gStart ,
gEnd ,
gStep )

p r in t ( ’ Cross va l i d a t i on . . . ’ )
f = Popen (cmd , s h e l l = True , stdout = PIPE ) . stdout

l i n e = ’ ’
whi le True :

l a s t l i n e = l i n e
l i n e = f . r e ad l i n e ( )
i f not l i n e : break

c , g , r a t e = map( f l o a t , l a s t l i n e . s p l i t ( ) )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName

+ ”/bestSVMParams . txt ”)
f i l eMan . wr iteContents (”Cost , ” + s t r ( c ) + ” ,Gamma,” + s t r ( g )

+ ” ,CV rate , ” + s t r ( ra t e ) + ”%\n”)

p r in t (” Parameter s e l e c t i o n done ! ” )

de f startTrainSVM ( s e l f , cost , gamma, strToWrite ) :

p r i n t (”\ nTraining SVM model . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )

modelName = s e l f . name
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svmTrainPath = ” a s s e t s / gpu l ibsvm/svm−t ra in−gpu . exe ”
modelSavePath = ” a s s e t s /models /” + modelName + ”/” + modelName + ” . model”

cmd = ’”{0}” −c ”{1}” −g ”{2}” −m 500 trainSVM . txt ”{3}” ’ . format ( svmTrainPath ,
cost ,
gamma,
modelSavePath )

Popen (cmd , s h e l l = True , stdout = PIPE ) . communicate ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/svm . txt ”)
f i l eMan . wr iteContents ( strToWrite )

f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/ performance . txt ”)
f i l eMan . wr iteContents (”\n=== Performance ===\n”)

f i l eMan = Fi leManipulator (” a s s e t s / app guide . txt ”)
f i l eMan . wr iteContents ( s e l f . getAppGuide ( cost , gamma) )
p r in t (”SVM model t r a i n i n g done ! ” )

de f getAppGuide ( s e l f , cost , gamma) :
strToWrite = ”Step 1 : Cl i ck Load button\n”
strToWrite += ” − F i l e to load : trainSVM . txt \n”
strToWrite += ” − I f trainSVM . txt takes too long or c ra she s the app , t ry load ing subset . txt \n\n”
strToWrite += ”Step 2 : Copy the code below and paste i t on the bottom−r i gh t o f the app\n”
strToWrite += ” Code : −c ” + s t r ( co s t ) + ” −g ” + s t r (gamma) + ” −m 500\n”
strToWrite += ” −c cost , −g gamma\n”
strToWrite += ” −m cache s i z e : s e t cache memory s i z e in MB ( de f au l t 100)\n”
strToWrite += ” I f the app crashes , ad jus t −m acco rd ing ly \n\n”
strToWrite += ”Step 3 : Cl i ck the Run button\n”
strToWrite += ”\n0 − Vio l e t 1 − Light Blue\n”
strToWrite += ”Please note that t h i s i s j u s t a v i s u a l i z a t i o n o f the s epara t ing hyperplane .\n”

return strToWrite

de f getAgeID ( s e l f , age ) :
i f age >= 12 and age <= 20 :

re turn 0
e l i f age >= 21 and age <= 30 :

re turn 1
e l i f age >= 31 and age <= 40 :

re turn 2
e l i f age >= 41 and age <= 50 :

re turn 3
e l i f age >= 51 :

re turn 4

return −1

de f getDataset ( s e l f , modelName ) :
datasetReader = Fi leManipulator (” a s s e t s /models /” + modelName + ”/ d e t a i l s . txt ”)
d e t a i l s = datasetReader . readContents ( )
f o r l i n e in d e t a i l s . s p l i t ( ’\n ’ ) :

content = l i n e . s p l i t ( ’ : ’ )
i f content [ 0 ] == ”Dataset used f o r t r a i n i n g ” :

re turn content [ 1 ]
re turn ””

de f getTrainEpoch ( s e l f , modelName ) :
tra inReader = Fi leManipulator (” a s s e t s /models /” + modelName + ”/cnn . txt ”)
d e t a i l s = tra inReader . readContents ( )
f o r l i n e in d e t a i l s . s p l i t ( ’\n ’ ) :

content = l i n e . s p l i t ( ’ : ’ )
i f content [ 0 ] == ”Training epoch ” :

re turn content [ 1 ]
re turn ””

de f getBatchSize ( s e l f , modelName ) :
batchReader = Fi leManipulator (” a s s e t s /models /” + modelName + ”/cnn . txt ”)
d e t a i l s = batchReader . readContents ( )
f o r l i n e in d e t a i l s . s p l i t ( ’\n ’ ) :

content = l i n e . s p l i t ( ’ : ’ )
i f content [ 0 ] == ”Batch s i z e ” :

re turn content [ 1 ]
re turn ””

de f getOptimizer ( s e l f , modelName ) :
optReader = Fi leManipulator (” a s s e t s /models /” + modelName + ”/cnn . txt ”)
d e t a i l s = optReader . readContents ( )
opt imize r = None
numOfParam = 0
l i n e s = d e t a i l s . s p l i t ( ’\n ’ )
f o r i in range (0 , l en ( l i n e s ) ) :

content = l i n e s [ i ] . s p l i t ( ’ : ’ )
i f content [ 0 ] == ”Optimizer ” :

optimizerName = content [ 1 ]
numOfParam = s e l f . getNumOfParams ( optimizerName )
count = i + 1
max = numOfParam + i + 1
inputL i s t = [ ]
whi le ( count < max ) :

content = l i n e s [ count ] . s p l i t ( ’ : ’ )
i nputL i s t . append ( content [ 1 ] )
count += 1

return s e l f . getOptObject ( optimizerName , inputL i s t )

re turn None

de f getOptObject ( s e l f , opt imizer , i nputL i s t ) :
i f opt imize r == ”Adadelta ” :
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l r I nput = f l o a t ( i nputL i s t [ 0 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 1 ] )
decayInput = f l o a t ( i nputL i s t [ 2 ] )
re turn Adagrad ( l r=lr Input , e p s i l o n=eps i l onInput , decay=decayInput )

e l i f opt imize r == ”Adagrad ” :
l r I nput = f l o a t ( i nputL i s t [ 0 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 1 ] )
decayInput = f l o a t ( i nputL i s t [ 2 ] )
re turn Adagrad ( l r=lr Input , e p s i l o n=eps i l onInput , decay=decayInput )

e l i f opt imize r == ”Adam” :
l r Input = f l o a t ( i nputL i s t [ 0 ] )
beta1Input = f l o a t ( i nputL i s t [ 1 ] )
beta2Input = f l o a t ( i nputL i s t [ 2 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 3 ] )
decayInput = f l o a t ( i nputL i s t [ 4 ] )
re turn Adam( l r=lr Input , beta 1=beta1Input , beta 2=beta2Input ,

e p s i l o n=eps i l onInput , decay=decayInput )

e l i f opt imize r == ”Adamax” :
l r I nput = f l o a t ( i nputL i s t [ 0 ] )
beta1Input = f l o a t ( i nputL i s t [ 1 ] )
beta2Input = f l o a t ( i nputL i s t [ 2 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 3 ] )
decayInput = f l o a t ( i nputL i s t [ 4 ] )
re turn Adamax( l r=lr Input , beta 1=beta1Input , beta 2=beta2Input ,

e p s i l o n=eps i l onInput , decay=decayInput )

e l i f opt imize r == ”Nadam” :
l r Input = f l o a t ( i nputL i s t [ 0 ] )
beta1Input = f l o a t ( i nputL i s t [ 1 ] )
beta2Input = f l o a t ( i nputL i s t [ 2 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 3 ] )
schedDecayInput = f l o a t ( i nputL i s t [ 4 ] )
re turn Nadam( l r=lr Input , beta 1=beta1Input , beta 2=beta2Input ,

e p s i l o n=eps i l onInput , schedu le decay=schedDecayInput )

e l i f opt imize r == ”RMSProp” :
l r I nput = f l o a t ( i nputL i s t [ 0 ] )
rhoInput = f l o a t ( i nputL i s t [ 1 ] )
ep s i l on Input = f l o a t ( i nputL i s t [ 2 ] )
decayInput = f l o a t ( i nputL i s t [ 3 ] )
re turn RMSprop( l r=lr Input , rho=rhoInput ,

e p s i l o n=eps i l onInput , decay=decayInput )

e l i f opt imize r == ” Stocha s t i c Gradient Descent ” :
l r I nput = f l o a t ( i nputL i s t [ 0 ] )
momentumInput = f l o a t ( i nputL i s t [ 1 ] )
decayInput = f l o a t ( i nputL i s t [ 2 ] )
neste rovInput = False
i f i nputL i s t [ 3 ] == ”1” :

nesterovInput == True

return SGD( l r=lr Input , momentum=momentumInput ,
decay=decayInput , nes te rov=nesterovInput )

re turn None

de f getNumOfParams ( s e l f , opt imize r ) :
i f opt imize r == ”Adadelta ” :

re turn 4
e l i f opt imize r == ”Adagrad ” :

re turn 3
e l i f opt imize r == ”Adam” :

return 5
e l i f opt imize r == ”Adamax” :

re turn 5
e l i f opt imize r == ”Nadam” :

return 5
e l i f opt imize r == ”RMSProp” :

re turn 4
e l i f opt imize r == ” Stocha s t i c Gradient Descent ” :

re turn 4
return 0

de f getImagesAndLabelCNN( s e l f , datasetPath ) :
x = [ ]
y = [ ]
xVal = [ ]
yVal = [ ]
xTest = [ ]
yTest = [ ]

t ra inCtr = 0
valCtr = 0
te s tCt r = 0

try :
with open ( datasetPath , ’ r + ’ , encoding=’utf −8 ’) as c s v f i l e :

r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :

i f l en ( l i n e ) == 1 :
a r rS t r = l i n e [ 0 ] . s p l i t ( ” , ” )
i f l en ( a r rS t r ) == 2 :

websiteName = ” a s s e t s / r e i n e c k e da t a s e t s /” + ar rS t r [ 0 ] +”.png”
ra t i ng = in t ( a r rS t r [ 1 ] )
cho i c e = s e l f . getChoices ( tra inCtr , valCtr , t e s tCt r )
i f cho i c e == ’ tra in ’ :

x . append (websiteName )
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y . append ( ra t i ng )
t ra inCtr += 1

e l i f cho i c e == ’ va l idate ’ :
xVal . append (websiteName )
yVal . append ( ra t i ng )
valCtr += 1

e l i f cho i c e == ’ te s t ’ :
xTest . append (websiteName )
yTest . append ( ra t i ng )
t e s tCt r += 1

return x , y , xVal , yVal , xTest , yTest
except IOError :

pass

re turn [ ] , [ ] , [ ] , [ ] , [ ]

de f getChoices ( s e l f , t ra inCtr , valCtr , t e s tCt r ) :
cho i c e s = [ ]
i f t ra inCtr != 252 :

cho i c e s . append ( ’ t ra in ’ )
i f valCtr != 83 :

cho i c e s . append ( ’ va l ida te ’ )
i f t e s tCt r != 83 :

cho i c e s . append ( ’ t e s t ’ )

i f l en ( cho i c e s ) != 0 :
re turn random . cho i c e ( cho i c e s )

re turn ””

de f getImagesPCA( s e l f , datasetPath ) :
images = [ ]
websiteNames = [ ]
t ry :

with open ( datasetPath , ’ r + ’ , encoding=’utf −8 ’) as c s v f i l e :
r eader = csv . reader ( c s v f i l e , d e l im i t e r =’\n ’ )
f o r l i n e in reader :

i f l en ( l i n e ) == 1 :
a r rS t r = l i n e [ 0 ] . s p l i t ( ” , ” )
i f l en ( a r rS t r ) == 2 :

websiteNames . append ( a r rS t r [ 0 ] )
websiteName = ” a s s e t s / r e i n e c k e da t a s e t s /” + ar rS t r [ 0 ] +”.png”
images . append (websiteName )

images = preproce s s image batch ( images , img s i z e =(227 ,227) ,
c r o p s i z e =(227 ,227) , color mode=”rgb ”)

return images , websiteNames
except IOError :

pass

re turn [ ] , [ ]

A..15 LoadModel.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t
from CBoxHelper import CBoxHelper

from HybridModelTester import HybridModelTester

c l a s s LoadModel ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , cnnChoice , cnnDeta i l s ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnChoice = cnnChoice
s e l f . cnnDeta i l s = cnnDeta i l s

s e l f . cnnCboxHelper = CBoxHelper (” Please s e l e c t a CNN model ” , ” a s s e t s /cnn ”)
s e l f . cnnDict = s e l f . cnnCboxHelper . getValuesDict ( )
s e l f . cnnDeta i lDict = s e l f . cnnCboxHelper . getMode l sDeta i l s ( )

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . selectCNNLabel = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the CNN model to load ” ,
font=f t .LARGE FONT)

s e l f . selectCNNLabel . pack ( padx=10, pady=5)

s e l f . cnnFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnFrame . pack ( f i l l =”x”)

s e l f . cnnLabel = tk . Label ( s e l f . cnnFrame , text=”Model : ” , f ont=f t .NORMALFONT)
s e l f . cnnLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 35) , pady=10)

s e l f . cnnCombo = ttk . Combobox( s e l f . cnnFrame )
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s e l f . cnnCombo [ ’ values ’ ] = s e l f . cnnCboxHelper . getValues ( )
s e l f . cnnCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . cnnCombo . cur rent ( s e l f . cnnChoice )
s e l f . cnnCombo . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)
s e l f . cnnCombo . bind(”<<ComboboxSelected>>”, s e l f . modelNewSelection )

s e l f . cnnDeta i lLabe l = tk . Label ( s e l f . parentFrame , text=”Model d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . cnnDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnDetailFrame . pack ( )

s e l f . cnnDetai lEntry = tks t . Sc ro l l edText ( s e l f . cnnDetailFrame ,
he ight=7,
wrap=”word”)

s e l f . cnnDetai lEntry . i n s e r t ( tk . INSERT, s e l f . cnnDeta i l s )

s e l f . cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . evaluateBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command=s e l f . proceedToPCATrain )

s e l f . evaluateBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

de f modelNewSelection ( s e l f , event ) :
cnnChoice = s e l f . cnnDict . get ( s e l f . cnnCombo . get ( ) )
cnnDeta i l s = s e l f . cnnDeta i lDict . get ( s e l f . cnnCombo . get ( ) )

s e l f . c o n t r o l l e r . createLoadModel ( cnnChoice , cnnDeta i l s )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToPCATrain ( s e l f ) :
cnnChoice = s e l f . cnnCombo . get ( )
baseCnnChoice = s e l f . cnnCboxHelper . getBaseStr ing ( )

i f cnnChoice != baseCnnChoice :
s e l f . c o n t r o l l e r . updateLoadModel ( cnnChoice )

A..16 LogIn.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s LogIn ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , username , password , attempt ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . username = username
s e l f . password = password
s e l f . attempt = attempt

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . l og InLabe l = tk . Label ( s e l f . parentFrame , text=”AI Expert Log In ” ,
font=f t .TITLE FONT)

s e l f . l og InLabe l . pack ( padx=10, pady=20)

s e l f . unameFrame = tk . Frame( s e l f . parentFrame )
s e l f . unameFrame . pack ( f i l l =”x”)

s e l f . unameLabel = tk . Label ( s e l f . unameFrame , text=”Username : ” ,
f ont=f t .NORMALFONT)

s e l f . unameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=15)

s e l f . unameEntry = tk . Entry ( s e l f . unameFrame)
s e l f . unameEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . passFrame = tk . Frame( s e l f . parentFrame )
s e l f . passFrame . pack ( f i l l =”x”)

s e l f . passLabel = tk . Label ( s e l f . passFrame , text=”Password : ” ,
f ont=f t .NORMALFONT)

s e l f . passLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 14) , pady=15)
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s e l f . passEntry = tk . Entry ( s e l f . passFrame )

s e l f . passEntry . c on f i g ( show=”∗”)
s e l f . passEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . attemptsFrame = tk . Frame( s e l f . parentFrame )
s e l f . attemptsFrame . pack ( f i l l =”x”)

s e l f . attemptsEntry = tk . Label ( s e l f . attemptsFrame ,
text=s e l f . attempt , font=f t .NORMALFONT)

s e l f . attemptsEntry . pack ( f i l l =”x” , padx=(12 , 8) , pady=10 )

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . backBtn = ttk . Button ( s e l f . buttonFrame , text=”Back” ,
command= s e l f . backToWelcome )

s e l f . backBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . logInBtn = ttk . Button ( s e l f . buttonFrame , text=”Log in ” ,
command= s e l f . updateLogIn )

s e l f . logInBtn . pack ( s i d e=tk .LEFT, ipady=5, pady=10)

s e l f . signUpFrame = tk . Frame( s e l f . parentFrame )
s e l f . signUpFrame . pack ( f i l l =”x”)

s e l f . s ignUpLabel = tk . Label ( s e l f . signUpFrame ,
text=”No account ? Cl i ck the button below ” ,
font=f t .NORMALFONT)

s e l f . s ignUpLabel . pack ( padx=10, pady=(20 , 0 ) )

s e l f . signUpBtn = ttk . Button ( s e l f . signUpFrame ,
text=”Sign Up” ,
command= s e l f . proceedToSignUp )

s e l f . signUpBtn . pack ( padx=15, ipady=5, pady=10)

de f backToWelcome ( s e l f ) :
s e l f . c o n t r o l l e r . createWelcomePage ( )

de f updateLogIn ( s e l f ) :
s e l f . c o n t r o l l e r . updateLogIn ( s e l f . unameEntry . get ( ) ,

s e l f . passEntry . get ( ) ,
s e l f . attempt )

de f proceedToSignUp ( s e l f ) :
s e l f . c o n t r o l l e r . createSULogIn (”” , ””)

A..17 PCATrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from HybridModelTrainer import HybridModelTrainer
from Fi leManipulator import Fi leManipulator

c l a s s PCATrain( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , origFeatCont , reducFeatCont ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . or igFeatCont = origFeatCont
s e l f . reducFeatCont = reducFeatCont

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . v i s u a l i z a t i o nLab e l = tk . Label ( s e l f . parentFrame ,
text=”Dimension Reduction us ing the PCA Model ” ,
f ont=f t .LARGE FONT)

s e l f . v i s u a l i z a t i o nLab e l . pack ( padx=10, pady=10)

s e l f . o r igFeatureLabe l = tk . Label ( s e l f . parentFrame ,
text=”Or i g ina l Features : ” ,
f ont=f t .NORMALFONT)

s e l f . o r igFeatureLabe l . pack ( anchor=”w” , padx=10)

s e l f . origFeatureFrame = tk . Frame( s e l f . parentFrame )
s e l f . origFeatureFrame . pack ( )

s e l f . or igFeatureEntry = tks t . Sc ro l l edText ( s e l f . origFeatureFrame ,
he ight =10,
wrap=”word”)

s e l f . or igFeatureEntry . i n s e r t ( tk . INSERT, s e l f . or igFeatCont )

s e l f . or igFeatureEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . or igFeatureEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . reducFeatureLabel = tk . Label ( s e l f . parentFrame ,
text=”Reduced Features : ” ,
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f ont=f t .NORMALFONT)
s e l f . reducFeatureLabel . pack ( anchor=”w” , padx=10)

s e l f . reducFeatureFrame = tk . Frame( s e l f . parentFrame )
s e l f . reducFeatureFrame . pack ( )

s e l f . reducFeatureEntry = tks t . Sc ro l l edText ( s e l f . reducFeatureFrame ,
he ight =10,
wrap=”word”)

s e l f . reducFeatureEntry . i n s e r t ( tk . INSERT, s e l f . reducFeatCont )

s e l f . reducFeatureEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . reducFeatureEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame ,
text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame ,
text=”Proceed ” ,
command= s e l f . proceedToSetSVMTrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToSetSVMTrain ( s e l f ) :
s e l f . c o n t r o l l e r . createSetParamSearch (”−5” , ”15” , ”2” , ”3” , ”−15”, ”2” , ””)

A..18 PredictingVisualAppealApp.py

import matp lo t l ib
import os
import datet ime
matp lo t l ib . use (”TkAgg”)

from matp lo t l ib . backends . backend tkagg import FigureCanvasTkAgg
from matp lo t l ib . backends . backend tkagg import NavigationToolbar2TkAgg
from matp lo t l ib . f i g u r e import Figure
import matp lo t l ib . animation as animation
from matp lo t l ib import s t y l e

import t k i n t e r as tk
from tk i n t e r import t tk
from PIL import Image , ImageTk
from tk i n t e r import f i l e d i a l o g as fd
import t k i n t e r . s c r o l l e d t e x t as tk s t

import u r l l i b
import j son

import pandas as pd
import numpy as np
import Font as f t
import s h u t i l

from WelcomePage import WelcomePage
from HomePage import HomePage
from LogIn import LogIn
from SULogIn import SULogIn
from SignUp import SignUp
from SuccessCreateAccount import SuccessCreateAccount
from PredictVisua lAppea l import PredictVisua lAppea l
from CreateDataset import CreateDataset
from SuccessDataset import SuccessDataset
from CreateModel import CreateModel
from Se lec tDatase tTra in import Se l ec tDatase tTra in
from SelectCNNTrain import SelectCNNTrain
from SetCNNTrain import SetCNNTrain
from CNNTrain import CNNTrain
from PCATrain import PCATrain
from SetParamSearch import SetParamSearch
from SetSVMTrain import SetSVMTrain
from SVMTrain import SVMTrain
from SuccessTra in ing import SuccessTra in ing
from CreateModelLoad import CreateModelLoad
from LoadModel import LoadModel
from SelectCNNTest import SelectCNNTest
from SuccessEva luat ion import SuccessEva luat ion
from UpdateModel import UpdateModel
from SuccessUpdateModel import SuccessUpdateModel

from Fi leManipulator import Fi leManipulator
from Data s e tPar t i t i one r import Data s e tPar t i t i one r
from FormValidator import FormValidator
from HybridModelTrainer import HybridModelTrainer

from Visua lAppea lPred ictor import Visua lAppea lPred ictor

s t y l e . use (” ggp lot ”)
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f i g u r e = Figure ( f i g s i z e =(10 ,2 .5) , dpi=100)
a = f i g u r e . add subplot (111) #111 1x1 1 chart
a . p l o t ( [ 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 ] , [ 2 , 3 , 5 , 7 , 2 , 7 , 5 , 4 ] )

de f center window ( t op l e v e l ) :
t o p l e v e l . upda t e i d l e t a s k s ( )
width = top l e v e l . w in fo sc reenwidth ( )
he ight = t op l e v e l . w in f o s c r e enhe i gh t ( )
s i z e = tup le ( i n t ( ) f o r in t op l e v e l . geometry ( ) . s p l i t ( ’+ ’ ) [ 0 ] . s p l i t ( ’ x ’ ) )
x = width / 2 − s i z e [ 0 ] / 2
y = he ight / 2 − s i z e [ 1 ] / 2
t op l e v e l . geometry(”%dx%d+%d+%d” % ( s i z e + (x , y ) ) )

de f popupmsg ( t i t l e , msg , window size ) :
popup = tk .Tk( )
popup . wm ti t l e ( t i t l e )
popup . geometry ( window size )
popup . r e s i z a b l e ( he ight=”False ” , width=”False ”)
center window (popup )
l a b e l = ttk . Label ( popup , text=msg , font=f t .LARGE FONT, j u s t i f y=tk .CENTER)
l a b e l . pack ( pady=10)
c loseBtn = ttk . Button (popup , t ext=”Close ” , command = popup . dest roy )
c loseBtn . pack ( )

popup . mainloop ( )

c l a s s PredictVisualAppealApp ( tk .Tk ) :

de f i n i t ( s e l f , ∗args , ∗∗kwargs ) :
tk .Tk . i n i t ( s e l f , ∗args , ∗∗kwargs )
tk .Tk . iconbitmap ( s e l f , d e f au l t=”a s s e t s / images /upmlogo . i c o ”)
tk .Tk . wm ti t l e ( s e l f , ” Pred i c t ing Website ’ s Visua l Appeal Using Hybrid CNN−SVM”)

s e l f . c onta ine r = tk . Frame( s e l f )
s e l f . c onta ine r . pack ( s i d e=”top ” , f i l l =”both ” , expand=True )
s e l f . c onta ine r . g r i d r owcon f i gu r e (0 , weight=1)
s e l f . c onta ine r . g r id co lumncon f i gure (0 , weight=1)

s e l f . currentFrame = None
s e l f . currentAIExpert = None
s e l f . modelToCreate = None

menubar = tk .Menu( s e l f . c onta ine r )

infoMenu = tk .Menu(menubar , t e a r o f f =0)
infoMenu . add separator ( )
infoMenu . add command( l a b e l=”Model used by the system ” , command = s e l f . createInfoMenuContent )

menubar . add cascade ( l a b e l=”More Informat ion ” , menu=infoMenu )

tk .Tk . c on f i g ( s e l f , menu=menubar )

s e l f . createWelcomePage ( )

de f createInfoMenuContent ( s e l f ) :

t i t l e = ”Hybrid CNN−SVM Model In format ion ”
name , d e t a i l s = s e l f . getCurrentModel ( )

currModelLabel = ”Name o f model used by the system :\n\n” + name

popup = tk .Tk( )

popup . wm ti t l e ( t i t l e )
popup . geometry (”720 x300 ”)
popup . r e s i z a b l e ( he ight=”False ” , width=”False ”)
center window (popup )
l a b e l = ttk . Label ( popup , text=currModelLabel ,

f ont=f t .LARGE FONT, j u s t i f y=tk .CENTER)
l a b e l . pack ( pady=10)

cnnDeta i lLabe l = tk . Label ( popup , text=”Model d e t a i l s : ” , f ont=f t .NORMALFONT)
cnnDeta i lLabe l . pack ( anchor=”w” , padx=30)

cnnDetailFrame = tk . Frame(popup )
cnnDetailFrame . pack ( )

cnnDetai lEntry = tk s t . Sc ro l l edText ( cnnDetailFrame , he ight=8, wrap=”word”)
cnnDetai lEntry . i n s e r t ( tk . INSERT, d e t a i l s )
cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 15))

c loseBtn = ttk . Button (popup , t ext=”Close ” , command = popup . dest roy )
c loseBtn . pack ( )
popup . mainloop ( )

de f createDeleteWarning ( s e l f ) :

t i t l e = ”Warning”
popup = tk .Tk( )

popup . wm ti t l e ( t i t l e )
popup . geometry (”520 x200 ”)
popup . r e s i z a b l e ( he ight=”False ” , width=”False ”)
center window (popup )
l ab e l 1 = ttk . Label ( popup ,

text=”Going back without f i n i s h i n g a l l the s t ep s f o r ” ,
f ont=f t .LARGE FONT,
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j u s t i f y=tk .CENTER)
l ab e l 1 . pack ( pady=5)

l ab e l 2 = ttk . Label ( popup ,
text=”t r a i n i n g w i l l d e l e t e a l l your p rog r e s s . ” ,
f ont=f t .LARGE FONT,
j u s t i f y=tk .CENTER)

l ab e l 2 . pack ( pady=5)

l ab e l 3 = ttk . Label ( popup , text=”Are you sure ?” ,
f ont=f t .LARGE FONT, j u s t i f y=tk .CENTER)

l ab e l 3 . pack ( pady=5)

s e l f . parentFrame = tk . Frame(popup )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . yesBtn = ttk . Button ( s e l f . buttonFrame , text=”Yes , I am sure ” ,
command= lambda : s e l f . de leteModel ( popup ) )

s e l f . yesBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=6, pady=5)

s e l f . noBtn = ttk . Button ( s e l f . buttonFrame , text=”No , go back ” ,
command= popup . dest roy )

s e l f . noBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=6, pady=5)

popup . mainloop ( )

de f deleteModel ( s e l f , popup ) :
popup . dest roy ( )
s e l f . createHomePage ( )

de f createHelpMenuContent ( s e l f ) :
t i t l e = ”User Manual”
message = ” In s e r t image here o f user manual”
s i z e = ”720x640”
popupmsg ( t i t l e , message , s i z e )

de f updateCurrentFrame ( s e l f , frame ) :
i f s e l f . currentFrame != None :

s e l f . currentFrame . dest roy ( )

s e l f . currentFrame = frame
s e l f . currentFrame . t k r a i s e ( )

de f createWelcomePage ( s e l f ) :
frame = WelcomePage ( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . currentAIExpert = None
s e l f . updateCurrentFrame ( frame )

de f createHomePage ( s e l f ) :
frame = HomePage( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
i f s e l f . modelToCreate != None :

s h u t i l . rmtree (” a s s e t s /models /” + s e l f . modelToCreate )

s e l f . modelToCreate = None
s e l f . updateCurrentFrame ( frame )

de f createLogIn ( s e l f , username , password , attempt ) :
frame = LogIn ( s e l f . conta iner , s e l f , username , password , attempt )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSULogIn ( s e l f , password , attempt ) :
frame = SULogIn ( s e l f . conta iner , s e l f , password , attempt )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSignUp ( s e l f , username , password , confPass , agreedToTerms , errorMsg ) :
frame = SignUp ( s e l f . conta iner , s e l f , username , password ,

confPass , agreedToTerms , errorMsg )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSuccessCreateAccount ( s e l f , username ) :
frame = SuccessCreateAccount ( s e l f . conta iner , s e l f , username )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c r eatePred i c tVi sua lAppea l ( s e l f , f i l e S t r , ageInt , genderInt ,
countryInt , educLevel Int , p r ed i c t S t r ) :

frame = PredictVisua lAppea l ( s e l f . conta iner , s e l f , f i l e S t r , ageInt ,
genderInt , countryInt , educLevelInt , p r ed i c t S t r )

frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c reateCreateDataset ( s e l f , nameStr , t r a i n i ng In t ,
va l i da t i on In t , t e s t In t , errorMsg ) :

frame = CreateDataset ( s e l f . conta iner , s e l f , nameStr , t r a i n i ng In t ,
va l i da t i on In t , t e s t In t , errorMsg )

frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c r ea teSucce s sDatase t ( s e l f , nameStr , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :
frame = SuccessDataset ( s e l f . conta iner , s e l f , nameStr ,

t r a i n i ng In t , va l i da t i on In t , t e s t I n t )
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frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createCreateModel ( s e l f , nameStr , errorMsg ) :
frame = CreateModel ( s e l f . conta iner , s e l f , nameStr , errorMsg )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createCreateModelLoad ( s e l f , nameStr , errorMsg ) :
frame = CreateModelLoad ( s e l f . conta iner , s e l f , nameStr , errorMsg )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c r ea t eSe l e c tData s e tTra in ( s e l f , datasetChoice , da t a s e tDe t a i l s ) :
frame = Se lec tDatase tTra in ( s e l f . conta iner , s e l f , datasetChoice ,

da t a s e tDe t a i l s )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSelectCNNTrain ( s e l f ) :
frame = SelectCNNTrain ( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSetCNNTrain ( s e l f , trainEpoch , batchSize , optChoice ,
hyperList , hyperEntry , errorMsg ) :

frame = SetCNNTrain ( s e l f . conta iner , s e l f , trainEpoch , batchSize ,
optChoice , hyperList , hyperEntry , errorMsg )

frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createCNNTrain ( s e l f ) :
frame = CNNTrain( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createPCATrain ( s e l f , origFeatCont , reducFeatCont ) :
frame = PCATrain( s e l f . conta iner , s e l f , origFeatCont , reducFeatCont )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSetParamSearch ( s e l f , cStart , cEnd , cStep , gStart , gEnd , gStep , errorMsg ) :
frame = SetParamSearch ( s e l f . conta iner , s e l f , cStart , cEnd ,

cStep , gStart , gEnd , gStep , errorMsg )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSetSVMTrain ( s e l f ) :
frame = SetSVMTrain ( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSVMTrain ( s e l f ) :
frame = SVMTrain( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c r ea t eSucce s sTra in ing ( s e l f ) :
frame = SuccessTra in ing ( s e l f . conta iner , s e l f )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createLoadModel ( s e l f , cnnChoice , cnnDeta i l s ) :
frame = LoadModel ( s e l f . conta iner , s e l f , cnnChoice , cnnDeta i l s )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSelectCNNTest ( s e l f , cnnChoice , cnnDetai l s ,
datasetChoice , da t a s e tDe t a i l s ) :

frame = SelectCNNTest ( s e l f . conta iner , s e l f , cnnChoice ,
cnnDetai l s , datasetChoice , da t a s e tDe t a i l s )

frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f c r ea teSucce s sEva luat i on ( s e l f , cnnChoice , datasetChoice ) :
frame = SuccessEva luat ion ( s e l f . conta iner , s e l f , cnnChoice , datasetChoice )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createUpdateModel ( s e l f , cnnChoice , cnnDeta i l s ) :
frame = UpdateModel ( s e l f . conta iner , s e l f , cnnChoice , cnnDeta i l s )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f createSuccessUpdateModel ( s e l f , cnnChoice , userAIExpert ) :
frame = SuccessUpdateModel ( s e l f . conta iner , s e l f , cnnChoice , userAIExpert )
frame . g r id ( row=0, column=0, s t i c ky=”nsew”)
s e l f . updateCurrentFrame ( frame )

de f showFrame ( s e l f , frame ) :
frameToRaise = s e l f . GlobalFrames . get ( frame )
frameToRaise . t k r a i s e ( ) #r a i s e on f r on t
i f frame == ”HomePage ” :

p r in t ( s e l f . getUserAIExpert ( ) )

de f updatePredictVisualAppeal ( s e l f , f i l e S t r , ageInt , genderInt , countryInt ,
educLevelInt , p r ed i c tS t r , p r ed i c t=False , img=None ) :

i f p r ed i c t :
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pr in t (”\ nPerforming p r ed i c t i on . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )
currModelName , d e t a i l = s e l f . getCurrentModel ( )
vsp = Visua lAppea lPred ictor ( f i l e S t r , ageInt , genderInt , countryInt ,

educLevel Int , currModelName )
p r ed i c tS t r = vsp . g e tPred i c t i on ( )
p r in t (” Pred i c t i on done ! ” )

e l s e :
s e l f . f i l e o p t = opt ions = {}
opt ions [ ’ d e f au l t ex t en s i on ’ ] = ’ ’
opt ions [ ’ f i l e t y p e s ’ ] = [ ( ’ Images ’ , ’ . png ’ ) , ( ’ Images ’ , ’ . jpg ’ ) ,

( ’ Images ’ , ’ . jpeg ’ ) ]
opt ions [ ’ i n i t i a l d i r ’ ] = ’ ’
opt ions [ ’ i n i t i a l f i l e ’ ] = ’ ’
opt ions [ ’ parent ’ ] = s e l f
opt ions [ ’ t i t l e ’ ] = ’ Choose a f i l e ’
f i l e S t r = fd . askopenf i l ename (∗∗ s e l f . f i l e o p t )
p r ed i c t S t r = ””

s e l f . c r ea tePred i c tVi sua lAppea l ( f i l e S t r , ageInt , genderInt ,
countryInt , educLevel Int , p r ed i c t S t r )

de f updateLogIn ( s e l f , username , password , attempt ) :

f i l eOb j = Fi leManipulator (” a s s e t s / accounts . txt ”)
u s e rEx i s t s = f i l eOb j . checkUserPass ( username , password )
i f u s e rEx i s t s :

s e l f . currentAIExpert = username
s e l f . createHomePage ( )

e l s e :
s e l f . c reateLogIn ( username , password , ” I n c o r r e c t username and/or password ”)

de f updateSULogIn ( s e l f , password ) :

f i l eOb j = Fi leManipulator (””)
correctSUPass = f i l eOb j . checkSUPass ( password )
i f correctSUPass :

s e l f . createSignUp (”” , ”” , ”” , 0 , ””)
e l s e :

s e l f . createSULogIn ( password , ” I n c o r r e c t superuser password ”)

de f createAccount ( s e l f , username , password , confPass , agreedToTerms ) :

formObj = FormValidator ( )

errorMsg = formObj . checkNul l Input ( [ username , password , confPass ] )
errorMsg += formObj . checkLength (”Username ” , username )
errorMsg += formObj . checkLength (” Password ” , password )
errorMsg += formObj . checkAgreeTerms ( agreedToTerms )
errorMsg += formObj . checkUniqueUsername ( username )
errorMsg += formObj . checkPasswordsEqual ity ( password , confPass )

i f errorMsg == ”” :
f i l eOb j = Fi leManipulator (” a s s e t s / accounts . txt ”)
f i l eOb j . appendToAccounts ( username , password )
s e l f . c reateSuccessCreateAccount ( username )

e l s e :
s e l f . createSignUp ( username , password , confPass , agreedToTerms , errorMsg )

de f updateSuccessDataset ( s e l f , nameStr , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :

formObj = FormValidator ( )

errorMsg = formObj . checkNul l Input ( [ nameStr , t r a i n i ng In t , va l i da t i on In t , t e s t I n t ] )
errorMsg += formObj . checkLength (” Dataset name” , nameStr )
errorMsg += formObj . checkNumericInput ( t r a i n i ng In t , va l i da t i on In t , t e s t I n t )
errorMsg += formObj . checkUniqueDataset ( nameStr )

i f errorMsg == ”” :
p r in t (”\ nPar t i t i on ing the datase t . . . ” )
p r in t (” Please wait , t h i s may take a whi le . ” )

t o t a lP a r t i t i o n = in t ( t r a i n i n g I n t ) + in t ( v a l i d a t i o n I n t ) + in t ( t e s t I n t )
tota lData = 436631

i f t o t a lP a r t i t i o n == 100 :
t r a i n i n g I n t = in t ( tota lData ∗ ( f l o a t ( t r a i n i n g I n t ) / 100))
v a l i d a t i o n I n t = in t ( tota lData ∗ ( f l o a t ( v a l i d a t i o n I n t ) / 100))
t e s t I n t = tota lData − ( t r a i n i n g I n t + va l i d a t i o n I n t )

e l s e :
t r a i n i n g I n t = in t ( tota lData ∗ ( f l o a t ( t r a i n i n g I n t ) / 100))
v a l i d a t i o n I n t = in t ( tota lData ∗ ( f l o a t ( v a l i d a t i o n I n t ) / 100))
t e s t I n t = in t ( tota lData ∗( f l o a t ( t e s t I n t ) / 100))

p a r t i t i o n e r = Data s e tPar t i t i one r ( nameStr , t r a i n i ng In t , va l i da t i on In t ,
t e s t In t , s e l f . getCurrentAIExpert ( ) )

su c c e s s = pa r t i t i o n e r . part i t ionTheDataset ( )
i f s u c c e s s :

s e l f . c r ea teSucce s sDatase t ( nameStr , t r a i n i ng In t , va l i da t i on In t , t e s t I n t )
p r in t (” Pa r t i t i on i ng done ! ” )

e l s e :
s e l f . c reateCreateDataset (”” , 0 , 0 , 0 , ”− An e r r o r occurred during c r e a t i on o f datase t .\n”)

e l s e :
s e l f . c reateCreateDataset ( nameStr , t r a i n i ng In t , va l i da t i on In t , t e s t In t , errorMsg )
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def updateCreateModel ( s e l f , nameStr ) :

formObj = FormValidator ( )
errorMsg = formObj . checkNul l Input ( [ nameStr ] )
errorMsg += formObj . checkLength (”Model name” , nameStr )
errorMsg += formObj . checkUniqueModel ( nameStr )

i f errorMsg == ”” :
s e l f . modelToCreate = nameStr
os . mkdir (” a s s e t s /models /” + s e l f . modelToCreate )
f i l eOb j = Fi leManipulator (” a s s e t s /models /” + s e l f . modelToCreate + ”/ d e t a i l s . txt ”)
f i l eOb j . appendToFile (”Model name : ” + s e l f . modelToCreate +”\n”)
f i l eOb j . appendToFile (”AI Expert : ” + s e l f . getCurrentAIExpert ()+”\n”)
s e l f . c r ea t eSe l e c tData s e tTra in (0 , ””)

e l s e :
s e l f . createCreateModel ( nameStr , errorMsg )

de f updateCreateModelLoad ( s e l f , nameStr ) :
formObj = FormValidator ( )
errorMsg = formObj . checkNul l Input ( [ nameStr ] )
errorMsg += formObj . checkLength (”Model name” , nameStr )
errorMsg += formObj . checkUniqueModel ( nameStr )

i f errorMsg == ”” :
s e l f . modelToCreate = nameStr
os . mkdir (” a s s e t s /models /” + s e l f . modelToCreate )
s e l f . createLoadModel (0 , ””)

e l s e :
s e l f . createCreateModelLoad ( nameStr , errorMsg )

de f updateSe lectDatasetTra in ( s e l f , datase t ) :
f i l eOb j = Fi leManipulator (” a s s e t s /models /” + s e l f . modelToCreate + ”/ d e t a i l s . txt ”)
f i l eOb j . appendToFile (” Dataset used f o r t r a i n i n g : ” + datase t + ”\n”)
s e l f . createSelectCNNTrain ( )

de f updateSelectCNNTrain ( s e l f , a r c h i t e c t u r e ) :
f i l eOb j = Fi leManipulator (” a s s e t s /models /” + s e l f . modelToCreate + ”/cnn . txt ”)
f i l eOb j . appendToFile (”\n=== CNN Deta i l s ===\n”)
f i l eOb j . appendToFile (” Arch i t e c ture : ” + a r ch i t e c t u r e + ”\n”)
s e l f . createSetCNNTrain (”” , ”” , 0 , [ ] , {} , ””)

de f updateSetCNNTrain ( s e l f , trainEpoch , batchSize , optChoice , optStr , hyperList , hyperEntry ) :
formObj = FormValidator ( )

errorMsg = formObj . checkNul l Input ( [ trainEpoch , batchSize ] )
errorMsg += formObj . checkNul l InputDict ( hyperList , hyperEntry )
errorMsg += formObj . checkHyperInput ( hyperList , hyperEntry )
errorMsg += formObj . checkEpochBatch ( trainEpoch , batchSize )

i f errorMsg == ”” :
f i l eOb j = Fi leManipulator (” a s s e t s /models /” + s e l f . modelToCreate + ”/cnn . txt ”)
f i l eOb j . appendToFile (” Training epoch : ” + trainEpoch + ”\n”)
f i l eOb j . appendToFile (”Batch s i z e : ” + batchSize + ”\n”)
f i l eOb j . appendToFile (” Optimizer : ” + optStr + ”\n”)
f o r param in hyperL i s t :

l a b e l = param [ 0 ]
value = hyperEntry . get ( l a b e l )
f i l eOb j . appendToFile ( l a b e l + ” : ” + value + ”\n”)

#
t r a i n e r = HybridModelTrainer ( s e l f . getModelToCreate ( ) )
t r a i n e r . startTrainCNN ()
os . mkdir (” a s s e t s /cnn/” + s e l f . modelToCreate )
s h u t i l . c o p y f i l e (” a s s e t s /models /” + s e l f . modelToCreate

+ ”/ d e t a i l s . txt ” , ” a s s e t s /cnn/”
+ s e l f . modelToCreate +”/ d e t a i l s . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /models /” + s e l f . modelToCreate
+ ”/cnn . txt ” , ” a s s e t s /cnn/”
+ s e l f . modelToCreate +”/cnn . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /models /” + s e l f . modelToCreate
+ ”/ t ra inVa lLos s e s . txt ” , ” a s s e t s /cnn/”
+ s e l f . modelToCreate +”/ t ra inVa lLos s e s . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /models /” + s e l f . modelToCreate +”/”
+ s e l f . modelToCreate + ” . h5 ” , ” a s s e t s /cnn/”
+ s e l f . modelToCreate +”/” + s e l f . modelToCreate + ” . h5 ”)

s e l f . createCNNTrain ( )
e l s e :

s e l f . createSetCNNTrain ( trainEpoch , batchSize , optChoice , hyperList , hyperEntry , errorMsg )

de f updateLoadModel ( s e l f , cnnChoice ) :
s e l f . cnnToLoad = cnnChoice
s h u t i l . c o p y f i l e (” a s s e t s /cnn/” + s e l f . cnnToLoad

+ ”/ d e t a i l s . txt ” , ” a s s e t s /models /”
+ s e l f . modelToCreate +”/ d e t a i l s . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /cnn/” + s e l f . cnnToLoad
+ ”/cnn . txt ” , ” a s s e t s /models /”
+ s e l f . modelToCreate + ”/cnn . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /cnn/” + s e l f . cnnToLoad
+ ”/ t ra inVa lLos s e s . txt ” , ” a s s e t s /models /”
+ s e l f . modelToCreate +”/ t ra inVa lLos s e s . txt ”)

s h u t i l . c o p y f i l e (” a s s e t s /cnn/” + s e l f . cnnToLoad
+ ”/” + s e l f . cnnToLoad + ” . h5 ” , ” a s s e t s /models /”
+ s e l f . modelToCreate +”/” + s e l f . modelToCreate + ” . h5 ”)

f i l eMan = Fi leManipulator (” a s s e t s /models /” + s e l f . modelToCreate + ”/ d e t a i l s . txt ”)
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strToWrite = f i leMan . readContents ( )
strToWrite = ”Model Name : ” + s e l f . modelToCreate + ”\nAI Expert : ”

+ s e l f . getCurrentAIExpert ( ) + ”\nLoaded CNN ” + strToWrite
f i l eMan . wr iteContents ( strToWrite )
s e l f . createCNNTrain ( )

de f updateSetParamSearch ( s e l f , cStart , cEnd , cStep , gStart , gEnd , gStep ) :
formObj = FormValidator ( )

errorMsg = formObj . checkNul l Input ( [ cStart , cEnd , cStep , gStart , gEnd , gStep ] )
errorMsg += formObj . isValidCandG ( [ cStart , cEnd , gStart , gEnd ] )
errorMsg += formObj . i sVa l idStep ( [ cStep , gStep ] )
errorMsg += formObj . isEqualC ( cStart , cEnd)
errorMsg += formObj . isEqualG ( gStart , gEnd)

i f errorMsg == ”” :
i f ( f l o a t ( cSta r t ) > f l o a t ( cEnd ) ) :

cStep = ”−” + cStep
i f ( f l o a t ( gStart ) > f l o a t (gEnd ) ) :

gStep = ”−” + cStep
modelName = s e l f . getModelToCreate ( )
t r a i n e r = HybridModelTrainer (modelName)
t r a i n e r . startParamSearch ( cStart , cEnd , cStep , gStart , gEnd , gStep )
s e l f . createSetSVMTrain ( )

e l s e :
s e l f . createSetParamSearch ( cStart , cEnd , cStep , gStart , gEnd , gStep , errorMsg )

de f getCurrentModel ( s e l f ) :
name = ””
AIExpert = ””
d e t a i l s = ””
f i l eMan = Fi leManipulator (” a s s e t s / current model . txt ”)
a r rS t r = f i leMan . readContents ( ) . s p l i t ( ’\n ’ )

i f l en ( a r rS t r ) == 3 :
name = ar rS t r [ 0 ]
AIExpert = ar rS t r [ 1 ]
f i l eMan = Fi leManipulator (” a s s e t s /models /” + name + ”/ d e t a i l s . txt ”)
d e t a i l s = AIExpert + ”\n” + fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + name + ”/cnn . txt ”)
d e t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + name + ”/pca . txt ”)
d e t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + name + ”/svm . txt ”)
d e t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + name + ”/ performance . txt ”)
d e t a i l s += fi leMan . readContents ( )

re turn name , d e t a i l s

de f updateCurrentModel ( s e l f , cnnChoice , userAIExpert ) :
f i l eMan = Fi leManipulator (” a s s e t s / current model . txt ”)
content = cnnChoice + ”\n” + ”Updated by : ” + userAIExpert + ” on ”

+ datetime . datet ime . now ( ) . s t r f t ime (”%A, %d %B %Y %I :%M%p”) + ”\n”
f i l eMan . wr iteContents ( content )

de f getCurrentAIExpert ( s e l f ) :
r e turn s e l f . currentAIExpert

de f getModelToCreate ( s e l f ) :
r e turn s e l f . modelToCreate

app = PredictVisualAppealApp ( )
app . geometry (”720 x720 ”)
app . r e s i z a b l e ( he ight=”False ” , width=”False ”)
center window ( app )
app . mainloop ( )

A..19 PredictVisualAppeal.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
from PIL import Image , ImageTk
from tk i n t e r import f i l e d i a l o g as fd
import Font as f t

c l a s s PredictVisua lAppea l ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , f i l e S t r , ageInt ,
genderInt , countryInt , educLevel Int , p r ed i c t S t r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . f i l e S t r = f i l e S t r
s e l f . ageInt = ageInt
s e l f . genderInt = genderInt
s e l f . countryInt = countryInt
s e l f . educLeve l Int = educLeve l Int
s e l f . p r ed i c t S t r = pr ed i c tS t r

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)
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s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . uploadLabel = tk . Label ( s e l f . parentFrame ,
text=”Upload a p i c tu r e o f a webs i te ” ,
f ont=f t .LARGE FONT)

s e l f . uploadLabel . pack ( padx=10, pady=10)

s e l f . uploadFrame = tk . Frame( s e l f . parentFrame )
s e l f . uploadFrame . pack ( f i l l =”x”)

s e l f . uploadBtn = ttk . Button ( s e l f . uploadFrame , text=”Choose f i l e ” ,
command=lambda : s e l f . updatePredictVisualAppeal (” choo s eF i l e ” ) )

s e l f . uploadBtn . pack ( s i d e=tk .LEFT, padx=10, pady=10)

s e l f . f i l eEn t r y = tk . Entry ( s e l f . uploadFrame )
s e l f . f i l eEn t r y . i n s e r t (0 , s e l f . f i l e S t r )
s e l f . f i l eEn t r y . c on f i g ( s t a t e=”readonly ” , readonlybackground=’white ’ )

s e l f . f i l eEn t r y . pack ( f i l l =”x” , padx=10, expand=”True ”)

#i n s e r t image here
i f s e l f . f i l e S t r :

s e l f . img = Image . open ( s e l f . f i l e S t r )
e l s e :

s e l f . img = Image . open (” a s s e t s / images /upmlogo . png”)

width , he ight = s e l f . img . s i z e
i f width < 227 or he ight < 227 :

s e l f . f i l e S t r = ” a s s e t s / images /227 image . png”
s e l f . img = Image . open ( s e l f . f i l e S t r )

s e l f . img = s e l f . img . r e s i z e ( (227 , 227) , Image .ANTIALIAS)
s e l f . photo = ImageTk . PhotoImage ( s e l f . img )

s e l f . imgPanel = tk . Label ( s e l f . parentFrame , image = s e l f . photo ,
width = 227 , he ight = 227)

s e l f . imgPanel . image = s e l f . photo
s e l f . imgPanel . pack ( )

s e l f . s e l e c tLab e l = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the demographic backgrounds o f the ta rg e t u s e r s ” ,
f ont=f t .LARGE FONT)

s e l f . s e l e c tLab e l . pack ( padx=10, pady=10)

s e l f . ageFrame = tk . Frame( s e l f . parentFrame )
s e l f . ageFrame . pack ( )

s e l f . ageLabel = tk . Label ( s e l f . ageFrame , t ext=”Age : ” , f ont=f t .NORMALFONT)
s e l f . ageLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(110 ,10) , pady=5)

s e l f . ageCombo = ttk . Combobox( s e l f . ageFrame , width=40)
s e l f . ageCombo [ ’ values ’ ] = (”12 − 20 years o ld ” ,

”21 − 30 years o ld ” ,
”31 − 40 years o ld ” ,
”41 − 50 years o ld ” ,
”51 years o ld onwards ”)

s e l f . ageCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . ageCombo . cur rent ( s e l f . ageInt )
s e l f . ageCombo . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . genderFrame = tk . Frame( s e l f . parentFrame )
s e l f . genderFrame . pack ( )

s e l f . genderLabel = tk . Label ( s e l f . genderFrame , t ext=”Gender : ” , f ont=f t .NORMALFONT)
s e l f . genderLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(87 ,10) , pady=5)

s e l f . genderCombo = ttk . Combobox( s e l f . genderFrame , width=40)
s e l f . genderCombo [ ’ values ’ ] = (”Male ” , ”Female ”)
s e l f . genderCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . genderCombo . cur rent ( s e l f . genderInt )
s e l f . genderCombo . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . countryFrame = tk . Frame( s e l f . parentFrame )
s e l f . countryFrame . pack ( )

s e l f . countryLabel = tk . Label ( s e l f . countryFrame , text=”Country : ” , f ont=f t .NORMALFONT)
s e l f . countryLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(80 ,10) , pady=5)

s e l f . countryCombo = ttk . Combobox( s e l f . countryFrame , width=40)
s e l f . countryCombo [ ’ values ’ ] = (” Argentina ” , ” Aus t ra l i a ” , ”Austr ia ” ,

”Belgium ” , ” Braz i l ” , ” Bulgar ia ” ,
”Canada” , ”Chi le ” , ”Denmark” , ”Finland ” ,
”France ” , ”Germany” , ”Greece ” ,
”Hungary ” , ” Ind ia ” , ” I r e l and ” ,
” I s r a e l ” , ” I t a l y ” , ” Lithuania ” ,
”Macedonia The Former Yugoslav Republic Of ” ,
”Mexico ” , ”Nether lands ” , ”New Zealand ” ,
”Norway” , ”Poland ” , ”Portugal ” ,
”Romania” , ” Serb ia ” , ” Singapore ” ,
”Spain ” , ”Sweden” , ”United Kingdom” ,
”United State s ”)

s e l f . countryCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . countryCombo . cur rent ( s e l f . countryInt )
s e l f . countryCombo . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . educFrame = tk . Frame( s e l f . parentFrame )
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s e l f . educFrame . pack ( )

s e l f . educLabel = tk . Label ( s e l f . educFrame , text=”Educat ional Level : ” ,
f ont=f t .NORMALFONT)

s e l f . educLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=5)

s e l f . educCombo = ttk . Combobox( s e l f . educFrame , width=40)
s e l f . educCombo [ ’ values ’ ] = (”Pre−high schoo l ” , ”High schoo l ” , ” Co l l ege ” ,

” P r o f e s s i o n a l School ” , ”Graduate School ” ,
”PhD” , ” Postdoctora l ”)

s e l f . educCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . educCombo . cur rent ( s e l f . educLeve l Int )
s e l f . educCombo . pack ( f i l l =”x” , s i d e=tk .RIGHT, padx=10, expand=”True ”)

s e l f . predict ionFrame = tk . Frame( s e l f . parentFrame )
s e l f . predict ionFrame . pack ( )

s e l f . p r ed i c t i onLabe l = tk . Label ( s e l f . predict ionFrame , text=s e l f . p r ed i c tS t r , f ont=f t .LARGE FONT)
s e l f . p r ed i c t i onLabe l . pack ( s i d e=tk .LEFT, padx=10, pady=5)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back” , command= s e l f . backToWelcome )
s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . buttonPredict = ttk . Button ( s e l f . buttonFrame ,
text=”Pred ic t Visua l Appeal ” ,
command=lambda : s e l f . updatePredictVisualAppeal (” p r ed i c t ” ) )

i f s e l f . f i l e S t r == ” a s s e t s / images /227 image . png” or s e l f . f i l e S t r == ””
or s e l f . f i l e S t r == ” a s s e t s / images /upmlogo . png ” :
s e l f . buttonPredict . c on f i g ( s t a t e=tk .DISABLED)

s e l f . buttonPredict . pack ( ipady = 5 , pady=(10 ,5))

de f backToWelcome ( s e l f ) :
s e l f . c o n t r o l l e r . createWelcomePage ( )

de f updatePredictVisualAppeal ( s e l f , b tnCa l l e r ) :
ageDict = {”12 − 20 years o ld ” : 0 , ”21 − 30 years o ld ” : 1 ,

”31 − 40 years o ld ” : 2 , ”41 − 50 years o ld ” : 3 ,
”51 years o ld onwards” : 4}

genderDict = {”Male” : 0 , ”Female” : 1}

countryDict = {”Argentina ” : 0 , ” Aus t ra l i a ” : 1 , ”Austr ia ” : 2 ,
”Belgium” : 3 , ” Bra z i l ” : 4 , ” Bulgar ia ” : 5 ,
”Canada” : 6 , ”Chi le ” : 7 , ”Denmark” : 8 ,
”Finland” : 9 , ”France” : 10 , ”Germany” : 11 ,
”Greece” : 12 , ”Hungary” : 13 , ” Ind ia ” : 14 ,
” I r e l and ” : 15 , ” I s r a e l ” : 16 , ” I t a l y ” : 17 ,
” Lithuania ” : 18 ,
”Macedonia The Former Yugoslav Republic Of” : 19 ,
”Mexico” : 20 , ”Nether lands ” : 21 , ”New Zealand” : 22 ,
”Norway” : 23 , ”Poland” : 24 , ”Portugal ” : 25 ,
”Romania” : 26 , ” Serb ia ” : 27 , ” Singapore ” : 28 ,
”Spain” : 29 , ”Sweden” : 30 , ”United Kingdom” : 31 ,
”United State s ” : 32}

educLevelDict = {”Pre−high schoo l ” : 0 , ”High schoo l ” : 1 , ” Co l l ege ” : 2 ,
” P r o f e s s i o n a l School ” : 3 , ”Graduate School ” : 4 ,
”PhD” : 5 , ” Postdoctora l ” : 6}

f i l e S t r = s e l f . f i l eEn t r y . get ( )

ageInt = ageDict . get ( s e l f . ageCombo . get ( ) )
genderInt = genderDict . get ( s e l f . genderCombo . get ( ) )
countryInt = countryDict . get ( s e l f . countryCombo . get ( ) )
educLeve l Int = educLevelDict . get ( s e l f . educCombo . get ( ) )
p r ed i c t S t r = ””
p r ed i c t = None
img = None

i f btnCa l l e r == ” chooseF i l e ” :
p r ed i c t = False
img = None

e l i f b tnCa l l e r == ” pr ed i c t ” :
p r ed i c t = True
img = s e l f . img

s e l f . c o n t r o l l e r . updatePredictVisualAppeal ( f i l e S t r , ageInt , genderInt ,
countryInt , educLevel Int , p r ed i c tS t r ,
pred ic t , img )

A..20 SelectCNNTest.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t
from CBoxHelper import CBoxHelper

from HybridModelTester import HybridModelTester

c l a s s SelectCNNTest ( tk . Frame ) :
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def i n i t ( s e l f , parent , c on t r o l l e r , cnnChoice , cnnDetai l s ,
datasetChoice , da t a s e tDe t a i l s ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnChoice = cnnChoice
s e l f . cnnDeta i l s = cnnDeta i l s
s e l f . datasetChoice = datasetChoice
s e l f . d a t a s e tDe t a i l s = da ta s e tDe ta i l s

s e l f . cnnCboxHelper = CBoxHelper (” Please s e l e c t a model ” , ” a s s e t s /models ”)
s e l f . cnnDict = s e l f . cnnCboxHelper . getValuesDict ( )
s e l f . cnnDeta i lDict = s e l f . cnnCboxHelper . getMode l sDeta i l s ( )

s e l f . datasetCboxHelper = CBoxHelper (” Please s e l e c t a datase t ” ,
” a s s e t s / da ta s e t s ”)

s e l f . datase tDic t = s e l f . datasetCboxHelper . getValuesDict ( )
s e l f . da ta s e tDe ta i lD i c t = s e l f . datasetCboxHelper . g e tVa lue sDeta i l s ( )

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Evaluate the Performance ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”o f a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . selectCNNLabel = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the hybrid CNN−SVM model to eva luate ” ,
f ont=f t .LARGE FONT)

s e l f . selectCNNLabel . pack ( padx=10, pady=5)

s e l f . cnnFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnFrame . pack ( f i l l =”x”)

s e l f . cnnLabel = tk . Label ( s e l f . cnnFrame , text=”Model : ” , f ont=f t .NORMALFONT)
s e l f . cnnLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 35) , pady=10)

s e l f . cnnCombo = ttk . Combobox( s e l f . cnnFrame )
s e l f . cnnCombo [ ’ values ’ ] = s e l f . cnnCboxHelper . getValues ( )
s e l f . cnnCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . cnnCombo . cur rent ( s e l f . cnnChoice )
s e l f . cnnCombo . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)
s e l f . cnnCombo . bind(”<<ComboboxSelected>>”, s e l f . modelNewSelection )

s e l f . cnnDeta i lLabe l = tk . Label ( s e l f . parentFrame , text=”Model d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . cnnDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnDetailFrame . pack ( )

s e l f . cnnDetai lEntry = tks t . Sc ro l l edText ( s e l f . cnnDetailFrame ,
he ight=7, wrap=”word”)

s e l f . cnnDetai lEntry . i n s e r t ( tk . INSERT, s e l f . cnnDeta i l s )

s e l f . cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . s e l e c tData s e tLabe l = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the datase t to use ” ,
f ont=f t .LARGE FONT)

s e l f . s e l e c tData s e tLabe l . pack ( padx=10, pady=5)

s e l f . datasetFrame = tk . Frame( s e l f . parentFrame )
s e l f . datasetFrame . pack ( f i l l =”x”)

s e l f . datasetLabe l = tk . Label ( s e l f . datasetFrame , text=”Dataset : ” ,
f ont=f t .NORMALFONT)

s e l f . datasetLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . datasetCombo = ttk . Combobox( s e l f . datasetFrame )
s e l f . datasetCombo [ ’ values ’ ] = s e l f . datasetCboxHelper . getValues ( )
s e l f . datasetCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . datasetCombo . cur rent ( s e l f . datasetChoice )
s e l f . datasetCombo . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, expand=”True ”)
s e l f . datasetCombo . bind(”<<ComboboxSelected>>”, s e l f . datasetNewSelect ion )

s e l f . da ta s e tDeta i lLabe l = tk . Label ( s e l f . parentFrame ,
text=”Dataset d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . da ta s e tDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . datasetDetai lFrame = tk . Frame( s e l f . parentFrame )
s e l f . datasetDetai lFrame . pack ( )

s e l f . datase tDeta i lEntry = tks t . Sc ro l l edText ( s e l f . datasetDetai lFrame ,
he ight=7, wrap=”word”)

s e l f . datase tDeta i lEntry . i n s e r t ( tk . INSERT, s e l f . d a t a s e tDe t a i l s )

s e l f . datase tDeta i lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
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s e l f . datase tDeta i lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . evaluateBtn = ttk . Button ( s e l f . buttonFrame , text=”Evaluate Performance ” ,
command=s e l f . proceedToSuccessEvaluat ion )

s e l f . evaluateBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

de f modelNewSelection ( s e l f , event ) :
cnnChoice = s e l f . cnnDict . get ( s e l f . cnnCombo . get ( ) )
cnnDeta i l s = s e l f . cnnDeta i lDict . get ( s e l f . cnnCombo . get ( ) )
datasetChoice = s e l f . datase tDic t . get ( s e l f . datasetCombo . get ( ) )
da t a s e tDe ta i l s = s e l f . datase tDeta i lEntry . get ( 1 . 0 , tk .END + ”−1c ”)

s e l f . c o n t r o l l e r . createSelectCNNTest ( cnnChoice , cnnDetai l s ,
datasetChoice , da t a s e tDe t a i l s )

de f datasetNewSelect ion ( s e l f , event ) :
cnnChoice = s e l f . cnnDict . get ( s e l f . cnnCombo . get ( ) )
cnnDeta i l s = s e l f . cnnDetai lEntry . get ( 1 . 0 , tk .END + ”−1c ”)
datasetChoice = s e l f . datase tDic t . get ( s e l f . datasetCombo . get ( ) )
da t a s e tDe ta i l s = s e l f . da ta s e tDe ta i lD i c t . get ( s e l f . datasetCombo . get ( ) )

s e l f . c o n t r o l l e r . createSelectCNNTest ( cnnChoice , cnnDetai l s ,
datasetChoice , da t a s e tDe t a i l s )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f proceedToSuccessEvaluat ion ( s e l f ) :
cnnChoice = s e l f . cnnCombo . get ( )
datasetChoice = s e l f . datasetCombo . get ( )
baseCnnChoice = s e l f . cnnCboxHelper . getBaseStr ing ( )
baseDatasetChoice = s e l f . datasetCboxHelper . getBaseStr ing ( )

i f cnnChoice != baseCnnChoice and datasetChoice != baseDatasetChoice :
t e s t e r = HybridModelTester ( cnnChoice , datasetChoice )
t e s t e r . s t a r tTe s t ( )
s e l f . c o n t r o l l e r . c r ea t eSucce s sEva luat i on ( cnnChoice , datasetChoice )

A..21 SelectCNNTrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from Fi leManipulator import Fi leManipulator

c l a s s SelectCNNTrain ( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnName = ”AlexNet”
f i l eMan = Fi leManipulator (” a s s e t s / cnn a r ch i t e c tu r e /”

+ s e l f . cnnName + ”/ d e t a i l s . txt ”)
s e l f . cnnDeta i l s = f i leMan . readContents ( )

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . selectCNNLabel = tk . Label ( s e l f . parentFrame ,
text=”The CNN a r ch i t e c t u r e to use during t r a i n i n g ” ,
font=f t .LARGE FONT)

s e l f . selectCNNLabel . pack ( padx=10, pady=5)

s e l f . cnnFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnFrame . pack ( f i l l =”x”)

s e l f . cnnLabel = tk . Label ( s e l f . cnnFrame , text=”CNN Arch i t e c tu re : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . cnnEntry = tk . Entry ( s e l f . cnnFrame )
s e l f . cnnEntry . i n s e r t (0 , s e l f . cnnName)
s e l f . cnnEntry . c on f i g ( s t a t e=”readonly ” , readonlybackground=’white ’ )
s e l f . cnnEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, expand=”True ”)

s e l f . cnnDeta i lLabe l = tk . Label ( s e l f . parentFrame ,
text=”CNN Arch i t e c tu re d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . cnnDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnDetailFrame . pack ( )

s e l f . cnnDetai lEntry = tks t . Sc ro l l edText ( s e l f . cnnDetailFrame ,
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he ight=10, wrap=”word”)

s e l f . cnnDetai lEntry . i n s e r t ( tk . INSERT, s e l f . cnnDeta i l s )

s e l f . cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . proceedToSetCNNTrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToSetCNNTrain ( s e l f ) :
s e l f . c o n t r o l l e r . updateSelectCNNTrain ( s e l f . cnnName)

A..22 SelectDatasetTrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t
from CBoxHelper import CBoxHelper

c l a s s Se l ec tDatase tTra in ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , datasetChoice , da t a s e tDe t a i l s ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . datasetChoice = datasetChoice
s e l f . d a t a s e tDe t a i l s = da ta s e tDe ta i l s

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”) #padding

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . s e l e c tData s e tLabe l = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the datase t to use ” ,
f ont=f t .LARGE FONT)

s e l f . s e l e c tData s e tLabe l . pack ( padx=10, pady=5)

s e l f . datasetFrame = tk . Frame( s e l f . parentFrame )
s e l f . datasetFrame . pack ( f i l l =”x”)

s e l f . cboxHelper = CBoxHelper (” Please s e l e c t a datase t ” , ” a s s e t s / data s e t s ”)
s e l f . datase tDic t = s e l f . cboxHelper . getValuesDict ( )
s e l f . da ta s e tDe ta i lD i c t = s e l f . cboxHelper . g e tVa lue sDeta i l s ( )

s e l f . datasetLabe l = tk . Label ( s e l f . datasetFrame , text=”Se l e c t datase t : ” ,
f ont=f t .NORMALFONT)

s e l f . datasetLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . datasetCombo = ttk . Combobox( s e l f . datasetFrame )
s e l f . datasetCombo [ ’ values ’ ] = s e l f . cboxHelper . getValues ( )
s e l f . datasetCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . datasetCombo . cur rent ( s e l f . datasetChoice )
s e l f . datasetCombo . pack ( s i d e=tk .LEFT, f i l l =”x” , padx=10, expand=”True ”)
s e l f . datasetCombo . bind(”<<ComboboxSelected>>”, s e l f . newSe lect ion )

s e l f . da ta s e tDeta i lLabe l = tk . Label ( s e l f . parentFrame , text=”Dataset d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . da ta s e tDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . datasetDetai lFrame = tk . Frame( s e l f . parentFrame )
s e l f . datasetDetai lFrame . pack ( )

s e l f . datase tDeta i lEntry = tks t . Sc ro l l edText ( s e l f . datasetDetai lFrame ,
he ight =10, wrap=”word”)

s e l f . datase tDeta i lEntry . i n s e r t ( tk . INSERT, s e l f . d a t a s e tDe t a i l s )

s e l f . datase tDeta i lEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . datase tDeta i lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . proceedToSelectCNNTrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=20)

de f newSe lect ion ( s e l f , event ) :
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#Str ing : index
datasetChoice = s e l f . datase tDic t . get ( s e l f . datasetCombo . get ( ) )

#Str ing : s t r i n g
da t a s e tDe ta i l s = s e l f . da ta s e tDe ta i lD i c t . get ( s e l f . datasetCombo . get ( ) )
s e l f . c o n t r o l l e r . c r ea t eSe l e c tData s e tTra in ( datasetChoice , da t a s e tDe t a i l s )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToSelectCNNTrain ( s e l f ) :
baseChoice = s e l f . cboxHelper . getBaseStr ing ( )
cho i c e = s e l f . datasetCombo . get ( )
i f cho i c e != baseChoice :

s e l f . c o n t r o l l e r . updateSe lectDatasetTra in ( cho i c e )

A..23 SetCNNTrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t
from CBoxHelper import CBoxHelper

c l a s s SetCNNTrain ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , trainEpoch , batchSize ,

optChoice , hyperList , hyperEntry , errorMsg ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . trainEpoch = trainEpoch
s e l f . batchS ize = batchSize
s e l f . optChoice = optChoice
s e l f . hyperL i s t = hyperLi s t
s e l f . hyperEntry = hyperEntry
s e l f . errorMsg = errorMsg
s e l f . dynamicHyperparams = [ ]

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . inputLabel = tk . Label ( s e l f . parentFrame ,
text=”Please input the nece s sa ry va lues ” ,
f ont=f t .LARGE FONT)

s e l f . inputLabel . pack ( padx=10, pady=10)

s e l f . epochFrame = tk . Frame( s e l f . parentFrame )
s e l f . epochFrame . pack ( f i l l =”x”)

s e l f . epochLabel = tk . Label ( s e l f . epochFrame , text=”Training epoch : ” ,
f ont=f t .NORMALFONT)

s e l f . epochLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , pady=10)

s e l f . epochEntry = tk . Entry ( s e l f . epochFrame )
s e l f . epochEntry . i n s e r t (0 , s e l f . trainEpoch )
s e l f . epochEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . epochGuide = tk . Label ( s e l f . epochFrame , text=”in t >= 1” ,
font=f t .NORMALFONT)

s e l f . epochGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . batchFrame = tk . Frame( s e l f . parentFrame )
s e l f . batchFrame . pack ( f i l l =”x”)

s e l f . batchLabel = tk . Label ( s e l f . batchFrame , text=”Batch s i z e : ” ,
f ont=f t .NORMALFONT)

s e l f . batchLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(0 , 30) ,
pady=10, expand=”True ”)

s e l f . batchEntry = tk . Entry ( s e l f . batchFrame )
s e l f . batchEntry . i n s e r t (0 , s e l f . batchS ize )
s e l f . batchEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . batchGuide = tk . Label ( s e l f . batchFrame , text=”in t >= 1” ,
font=f t .NORMALFONT)

s e l f . batchGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . cboxHelper = CBoxHelper (” Please s e l e c t an opt imize r ” ,
” a s s e t s / opt im i z e r s ”)

s e l f . optDict = s e l f . cboxHelper . getValuesDict ( )
s e l f . optHyperDict = s e l f . cboxHelper . getOptHyperDict ( )

s e l f . hyperparamLabel = tk . Label ( s e l f . parentFrame ,
text=”Spec i f y the opt imize r and hyperparameters ” ,
f ont=f t .LARGE FONT)

s e l f . hyperparamLabel . pack ( padx=10, pady=10)

s e l f . optFrame = tk . Frame( s e l f . parentFrame )
s e l f . optFrame . pack ( )

s e l f . optLabel = tk . Label ( s e l f . optFrame , t ext=”Optimizer : ” , f ont=f t .NORMALFONT)
s e l f . optLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)
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s e l f . optCombo = ttk . Combobox( s e l f . optFrame , width=50)
s e l f . optCombo [ ’ values ’ ] = s e l f . cboxHelper . getValues ( )
s e l f . optCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . optCombo . cur rent ( s e l f . optChoice )
s e l f . optCombo . pack ( s i d e=tk .LEFT, f i l l =”x” , padx=10, expand=”True ”)
s e l f . optCombo . bind(”<<ComboboxSelected>>”, s e l f . newSe lect ion )

s e l f . createHyper ( s e l f . hyperL i s t )

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=(10 , 15))

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Train CNN” ,
command= s e l f . proceedToCNNTrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=(10 , 15))

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame , text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame , he ight=5, wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )

s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x”)

de f newSe lect ion ( s e l f , event ) :
trainEpoch = s e l f . epochEntry . get ( )
batchSize = s e l f . batchEntry . get ( )
optChoice = s e l f . optDict . get ( s e l f . optCombo . get ( ) )
hyperL i s t = s e l f . optHyperDict . get ( s e l f . optCombo . get ( ) )
hyperEntry = {}
errorMsg = s e l f . e r rorEntry . get ( 1 . 0 , tk .END + ”−1c ”)

s e l f . c o n t r o l l e r . createSetCNNTrain ( trainEpoch , batchSize , optChoice ,
hyperList , hyperEntry , errorMsg )

de f createHyper ( s e l f , l i s t ) :
baseFrame = tk . Frame( s e l f . parentFrame )
baseFrame . pack ( )

f o r i in range (0 , l en ( l i s t ) ) :
i f ( l en ( l i s t [ i ] ) == 3 ) :

hyperName = l i s t [ i ] [ 0 ]
hyperDefault = l i s t [ i ] [ 1 ]
hyperGuide = l i s t [ i ] [ 2 ]
paramFrame = tk . Frame( baseFrame )
paramFrame . pack ( )

paramLabel = tk . Label (paramFrame , text=hyperName + ” : ” ,
f ont=f t .NORMALFONT, width=13)

paramLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” ,
padx=10, pady=10)

paramEntry = tk . Entry (paramFrame)
s e l f . dynamicHyperparams . append ( paramEntry )

i f ( s e l f . hyperEntry . get ( hyperName ) ) :
paramEntry . i n s e r t (0 , s e l f . hyperEntry [ hyperName ] )

e l s e :
paramEntry . i n s e r t (0 , hyperDefault )

paramEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

paramGuide = tk . Label (paramFrame , text=hyperGuide ,
f ont=f t .NORMALFONT, width=30)

paramGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” ,
padx=10, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToCNNTrain ( s e l f ) :
baseChoice = s e l f . cboxHelper . getBaseStr ing ( )
optChoice = s e l f . optCombo . get ( )
i f optChoice != baseChoice :

trainEpoch = s e l f . epochEntry . get ( ) . s t r i p ( )
batchSize = s e l f . batchEntry . get ( ) . s t r i p ( )
optChoice = s e l f . optDict . get ( s e l f . optCombo . get ( ) )
optStr = s e l f . optCombo . get ( )
hyperL i s t = s e l f . optHyperDict . get ( s e l f . optCombo . get ( ) )
hyperEntry = {}
f o r i in range (0 , l en ( s e l f . hyperL i s t ) ) :

hyperEntry [ s e l f . hyperL i s t [ i ] [ 0 ] ] = s e l f . dynamicHyperparams [ i ] . get ( ) . s t r i p ( )

s e l f . c o n t r o l l e r . updateSetCNNTrain ( trainEpoch , batchSize , optChoice ,
optStr , hyperList , hyperEntry )

A..24 SetParamSearch.py
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import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

c l a s s SetParamSearch ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , cStart , cEnd , cStep ,

gStart , gEnd , gStep , errorMsg ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cS ta r t = cStar t
s e l f . cEnd = cEnd
s e l f . cStep = cStep
s e l f . gStart = gStart
s e l f . gEnd = gEnd
s e l f . gStep = gStep
s e l f . errorMsg = errorMsg

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . hyperparamLabel = tk . Label ( s e l f . parentFrame ,
text=”Set the ranges f o r Cost and Gamma” ,
font=f t .LARGE FONT)

s e l f . hyperparamLabel . pack ( padx=10, pady=10)

s e l f . posStepLabel = tk . Label ( s e l f . parentFrame ,
text=” I f s t a r t < end , range = 2ˆ{ s ta r t , . . . , s t a r t+k∗ step , . . . , end } , k =1 , 2 , 3 , . . . ” ,
f ont=f t .NORMALFONT)

s e l f . posStepLabel . pack ( padx=10, pady=5)

s e l f . negStepLabel = tk . Label ( s e l f . parentFrame ,
text=” I f s t a r t > end , range = 2ˆ{ s ta r t , . . . , s t a r t−k∗ step , . . . , end } , k =1 , 2 , 3 , . . . ” ,
f ont=f t .NORMALFONT)

s e l f . negStepLabel . pack ( padx=10, pady=5)

s e l f . rangeCostLabel = tk . Label ( s e l f . parentFrame ,
text=”Set the range f o r the co s t ” ,
f ont=f t .NORMALFONT)

s e l f . rangeCostLabel . pack ( padx=10, pady=10)

s e l f . cStartFrame = tk . Frame( s e l f . parentFrame )
s e l f . cStartFrame . pack ( )

s e l f . cStar tLabe l = tk . Label ( s e l f . cStartFrame , text=”Cost Star t : ” ,
f ont=f t .NORMALFONT)

s e l f . cStar tLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(0 , 25) , pady=10)

s e l f . cStartEntry = tk . Entry ( s e l f . cStartFrame )
s e l f . cStartEntry . i n s e r t (0 , s e l f . cS ta r t )
s e l f . cStartEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . cStartGuide = tk . Label ( s e l f . cStartFrame , text=” f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . cStartGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,37) , pady=10)

s e l f . cEndFrame = tk . Frame( s e l f . parentFrame )
s e l f . cEndFrame . pack ( )

s e l f . cEndLabel = tk . Label ( s e l f . cEndFrame , text=”Cost End : ” ,
f ont=f t .NORMALFONT)

s e l f . cEndLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(0 , 25) , pady=10)

s e l f . cEndEntry = tk . Entry ( s e l f . cEndFrame)
s e l f . cEndEntry . i n s e r t (0 , s e l f . cEnd)
s e l f . cEndEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . cEndGuide = tk . Label ( s e l f . cEndFrame , text=” f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . cEndGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,30) , pady=10)

s e l f . cStepFrame = tk . Frame( s e l f . parentFrame )
s e l f . cStepFrame . pack ( )

s e l f . cStepLabel = tk . Label ( s e l f . cStepFrame , text=”Cost Step : ” ,
f ont=f t .NORMALFONT)

s e l f . cStepLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(23 , 25) , pady=10)

s e l f . cStepEntry = tk . Entry ( s e l f . cStepFrame )
s e l f . cStepEntry . i n s e r t (0 , s e l f . cStep )
s e l f . cStepEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . cStepGuide = tk . Label ( s e l f . cStepFrame , text=”po s i t i v e f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . cStepGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,0) , pady=10)
####

s e l f . gammaCostLabel = tk . Label ( s e l f . parentFrame ,
text=”Set the range f o r the gamma” ,
font=f t .NORMALFONT)

s e l f . gammaCostLabel . pack ( padx=10, pady=10)

s e l f . gStartFrame = tk . Frame( s e l f . parentFrame )
s e l f . gStartFrame . pack ( )
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s e l f . gStartLabe l = tk . Label ( s e l f . gStartFrame ,
text=”Gamma Star t : ” ,
f ont=f t .NORMALFONT)

s e l f . gStartLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(0 , 25) , pady=10)

s e l f . gStartEntry = tk . Entry ( s e l f . gStartFrame )
s e l f . gStartEntry . i n s e r t (0 , s e l f . gStart )
s e l f . gStartEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . gStartGuide = tk . Label ( s e l f . gStartFrame ,
text=” f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . gStartGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,65) , pady=10)

#
s e l f . gEndFrame = tk . Frame( s e l f . parentFrame )
s e l f . gEndFrame . pack ( )

s e l f . gEndLabel = tk . Label ( s e l f . gEndFrame ,
text=”Gamma End : ” ,
f ont=f t .NORMALFONT)

s e l f . gEndLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(0 , 25) , pady=10)

s e l f . gEndEntry = tk . Entry ( s e l f . gEndFrame)
s e l f . gEndEntry . i n s e r t (0 , s e l f . gEnd)
s e l f . gEndEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . gEndGuide = tk . Label ( s e l f . gEndFrame ,
text=” f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . gEndGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,55) , pady=10)

s e l f . gStepFrame = tk . Frame( s e l f . parentFrame )
s e l f . gStepFrame . pack ( )

s e l f . gStepLabel = tk . Label ( s e l f . gStepFrame ,
text=”Gamma Step : ” ,
f ont=f t .NORMALFONT)

s e l f . gStepLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . gStepEntry = tk . Entry ( s e l f . gStepFrame )
s e l f . gStepEntry . i n s e r t (0 , s e l f . gStep )
s e l f . gStepEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ”)

s e l f . gStepGuide = tk . Label ( s e l f . gStepFrame ,
text=”po s i t i v e f l o a t ” ,
f ont=f t .NORMALFONT)

s e l f . gStepGuide . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(25 ,10) , pady=10)

s e l f . defaultFrame = tk . Frame( s e l f . parentFrame )
s e l f . defaultFrame . pack ( )

s e l f . de fau l tBtn = ttk . Button ( s e l f . defaultFrame ,
text=”Use Defaul t Values ” ,
command= s e l f . useDefau l t )

s e l f . de fau l tBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame ,
text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . createBtn = ttk . Button ( s e l f . buttonFrame ,
text=”Star t Search ” ,
command= s e l f . startParamSearch )

s e l f . createBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame ,
text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame ,
he ight=5, width=70,
wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )

s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x” , padx=(10 ,0) )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f useDefau l t ( s e l f ) :
s e l f . c o n t r o l l e r . createSetParamSearch (”−5” , ”15” , ”2” , ”3” , ”−15”, ”2” , ””)

de f startParamSearch ( s e l f ) :
cS ta r t = s e l f . cStartEntry . get ( ) . s t r i p ( )
cEnd = s e l f . cEndEntry . get ( ) . s t r i p ( )
cStep = s e l f . cStepEntry . get ( ) . s t r i p ( )
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gStart = s e l f . gStartEntry . get ( ) . s t r i p ( )
gEnd = s e l f . gEndEntry . get ( ) . s t r i p ( )
gStep = s e l f . gStepEntry . get ( ) . s t r i p ( )
s e l f . c o n t r o l l e r . updateSetParamSearch ( cStart , cEnd , cStep , gStart , gEnd , gStep )

A..25 SetSVMTrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from HybridModelTrainer import HybridModelTrainer
from Fi leManipulator import Fi leManipulator

c l a s s SetSVMTrain ( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
f i l eMan = Fi leManipulator (” a s s e t s /models /”

+ s e l f . c o n t r o l l e r . getModelToCreate ( )
+ ”/bestSVMParams . txt ”)

params = fi leMan . readContents ( ) . s p l i t (”\n”)

svmParams = params [ 0 ] . s p l i t ( ” , ” )

s e l f . svmType = ”C−support vector c l a s s i f i c a t i o n ”
s e l f . kernelType = ”Radial ba s i s func t i on ”

s e l f . co s t = svmParams [ 1 ]
s e l f . gamma = svmParams [ 3 ]
s e l f . r a t e = svmParams [ 5 ]
s e l f . degree = ”3”
s e l f . c o e f = ”0”
s e l f . e p s i l o n = ”0.001”
s e l f . shr ink = ”1”
s e l f . weight = ”1”

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . hyperparamLabel = tk . Label ( s e l f . parentFrame ,
text=”The hyperparameters to use f o r t r a i n i n g the SVM” ,
font=f t .LARGE FONT)

s e l f . hyperparamLabel . pack ( padx=10, pady=10)

s e l f . svmTypeFrame = tk . Frame( s e l f . parentFrame )
s e l f . svmTypeFrame . pack ( padx=10)

s e l f . svmTypeLabel = tk . Label ( s e l f . svmTypeFrame ,
text=”SVM Type : ” , f ont=f t .NORMALFONT)

s e l f . svmTypeLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . svmTypeEntry = tk . Label ( s e l f . svmTypeFrame ,
text=s e l f . svmType , font=f t .NORMALFONT)

s e l f . svmTypeEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . kernelTypeFrame = tk . Frame( s e l f . parentFrame )
s e l f . kernelTypeFrame . pack ( padx=10)

s e l f . kernelTypeLabel = tk . Label ( s e l f . kernelTypeFrame ,
text=”Kernel Type : ” ,
f ont=f t .NORMALFONT)

s e l f . kernelTypeLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . kernelTypeEntry = tk . Label ( s e l f . kernelTypeFrame ,
text=s e l f . kernelType ,
font=f t .NORMALFONT)

s e l f . kernelTypeEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . g r idLabe l = tk . Label ( s e l f . parentFrame ,
text=”The f o l l ow ing va lues were computed by the g r id . py t oo l ” ,
f ont=f t .NORMALFONT)

s e l f . g r idLabe l . pack ( padx=10, pady=10)

s e l f . costFrame = tk . Frame( s e l f . parentFrame )
s e l f . costFrame . pack ( padx=10)

s e l f . cos tLabe l = tk . Label ( s e l f . costFrame , text=”Cost : ” ,
f ont=f t .NORMALFONT)

s e l f . cos tLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(15 ,10) , pady=10)

s e l f . costEntry = tk . Label ( s e l f . costFrame , text=s e l f . cost ,
f ont=f t .NORMALFONT)

s e l f . costEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . gammaFrame = tk . Frame( s e l f . parentFrame )
s e l f . gammaFrame . pack ( padx=10)

s e l f . gammaLabel = tk . Label ( s e l f . gammaFrame , text=”Gamma: ” ,
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f ont=f t .NORMALFONT)
s e l f . gammaLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . gammaEntry = tk . Label ( s e l f . gammaFrame , text=s e l f . gamma,
font=f t .NORMALFONT)

s e l f . gammaEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . rateFrame = tk . Frame( s e l f . parentFrame )
s e l f . rateFrame . pack ( padx=10)

s e l f . ra teLabe l = tk . Label ( s e l f . rateFrame , text=”CV Rate : ” ,
f ont=f t .NORMALFONT)

s e l f . ra teLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(15 ,10) , pady=10)

s e l f . rateEntry = tk . Label ( s e l f . rateFrame , text=s e l f . rate ,
f ont=f t .NORMALFONT)

s e l f . rateEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . de fLabe l = tk . Label ( s e l f . parentFrame ,
text=”The f o l l ow ing hyperparameters w i l l use t h e i r d e f au l t va lues ” ,
f ont=f t .NORMALFONT)

s e l f . de fLabe l . pack ( padx=10, pady=10)

s e l f . degFrame = tk . Frame( s e l f . parentFrame )
s e l f . degFrame . pack ( padx=10)

s e l f . degLabel = tk . Label ( s e l f . degFrame , text=”Degree : ” ,
f ont=f t .NORMALFONT)

s e l f . degLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . degEntry = tk . Label ( s e l f . degFrame , text=s e l f . degree ,
f ont=f t .NORMALFONT)

s e l f . degEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=(10 ,40))

s e l f . coefFrame = tk . Frame( s e l f . parentFrame )
s e l f . coefFrame . pack ( padx=10)

s e l f . coe fLabe l = tk . Label ( s e l f . coefFrame , text=”Coef 0 : ” ,
f ont=f t .NORMALFONT)

s e l f . coe fLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(15 ,10) , pady=10)

s e l f . coe fEntry = tk . Label ( s e l f . coefFrame , text=s e l f . coe f ,
f ont=f t .NORMALFONT)

s e l f . coe fEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=(10 ,40))

s e l f . epsFrame = tk . Frame( s e l f . parentFrame )
s e l f . epsFrame . pack ( padx=10)

s e l f . epsLabel = tk . Label ( s e l f . epsFrame , text=”Eps i lon : ” ,
f ont=f t .NORMALFONT)

s e l f . epsLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . epsEntry = tk . Label ( s e l f . epsFrame , text=s e l f . ep s i l on ,
f ont=f t .NORMALFONT)

s e l f . epsEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=10)

s e l f . shrinkFrame = tk . Frame( s e l f . parentFrame )
s e l f . shrinkFrame . pack ( padx=10)

s e l f . shr inkLabe l = tk . Label ( s e l f . shrinkFrame , text=”Shrink : ” ,
f ont=f t .NORMALFONT)

s e l f . shr inkLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . shr inkEntry = tk . Label ( s e l f . shrinkFrame , text=s e l f . shr ink ,
font=f t .NORMALFONT)

s e l f . shr inkEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” ,
padx=(10 ,35))

s e l f . weightFrame = tk . Frame( s e l f . parentFrame )
s e l f . weightFrame . pack ( padx=10)

s e l f . weightLabel = tk . Label ( s e l f . weightFrame , t ext=”Weight : ” ,
f ont=f t .NORMALFONT)

s e l f . weightLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . weightEntry = tk . Label ( s e l f . weightFrame , text=s e l f . weight ,
f ont=f t .NORMALFONT)

s e l f . weightEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, expand=”True ” , padx=(10 ,40))

s e l f . noteLabel = tk . Label ( s e l f . parentFrame ,
text=”Note : Procedure i s based from ’A Pra c t i c a l Guide to Support Vector C l a s s i f i c a t i o n ’ ” ,
f ont=f t .NORMALFONT)

s e l f . noteLabel . pack ( padx=10, pady=10)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=(10 , 15))

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Train SVM” ,
command= s e l f . proceedToSVMTrain )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=(10 , 15))

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToSVMTrain ( s e l f ) :
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co s t = f l o a t ( s e l f . c o s t )
gamma = f l o a t ( s e l f . gamma)
strToWrite = ”\n=== SVM Deta i l s ===\n”
strToWrite += ”SVM Type : ” + s e l f . svmType + ”\n”
strToWrite += ”Kernel Type : ” + s e l f . kernelType + ”\n”
strToWrite += ”Cost : ” + s e l f . co s t + ”\n”
strToWrite += ”Gamma: ” + s e l f . gamma + ”\n”
strToWrite += ”CV Rate : ” + s e l f . r a t e + ”\n”
strToWrite += ”Degree : ” + s e l f . degree + ”\n”
strToWrite += ”Coef 0 : ” + s e l f . c o e f + ”\n”
strToWrite += ”Eps i lon : ” + s e l f . e p s i l o n + ”\n”
strToWrite += ”Shrink : ” + s e l f . shr ink + ”\n”
strToWrite += ”Weight : ” + s e l f . weight + ”\n”

modelName = s e l f . c o n t r o l l e r . getModelToCreate ( )
t r a i n e r = HybridModelTrainer (modelName)
t r a i n e r . startTrainSVM ( cost , gamma, strToWrite )
s e l f . c o n t r o l l e r . createSVMTrain ( )

A..26 SignUp.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from Fi leManipulator import Fi leManipulator

c l a s s SignUp ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , username , password ,

confPass , agreedToTerms , errorMsg ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . username = username
s e l f . password = password
s e l f . confPass = confPass
s e l f . agreedToTerms = agreedToTerms
s e l f . errorMsg = errorMsg

f i l eMan = Fi leManipulator (” a s s e t s / terms conds . txt ”)
s e l f . terms conds = f i leMan . readContents ( )

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . l og InLabe l = tk . Label ( s e l f . parentFrame , text=”Create an Account ” ,
f ont=f t .TITLE FONT)

s e l f . l og InLabe l . pack ( padx=10, pady=20)

s e l f . unameFrame = tk . Frame( s e l f . parentFrame )
s e l f . unameFrame . pack ( f i l l =”x”)

s e l f . unameLabel = tk . Label ( s e l f . unameFrame , text=”Username : ” ,
f ont=f t .NORMALFONT)

s e l f . unameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 66) , pady=15)

s e l f . unameEntry = tk . Entry ( s e l f . unameFrame)
s e l f . unameEntry . i n s e r t (0 , s e l f . username )
s e l f . unameEntry . pack ( f i l l =”x” , expand=”True ”)

s e l f . passFrame = tk . Frame( s e l f . parentFrame )
s e l f . passFrame . pack ( f i l l =”x”)

s e l f . passLabel = tk . Label ( s e l f . passFrame , text=”Password : ” ,
f ont=f t .NORMALFONT)

s e l f . passLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 70) , pady=15)

s e l f . passEntry = tk . Entry ( s e l f . passFrame )
s e l f . passEntry . i n s e r t (0 , s e l f . password )
s e l f . passEntry . c on f i g ( show=”∗”)
s e l f . passEntry . pack ( f i l l =”x” , expand=”True ”)

s e l f . pass2Frame = tk . Frame( s e l f . parentFrame )
s e l f . pass2Frame . pack ( f i l l =”x”)

s e l f . pass2Label = tk . Label ( s e l f . pass2Frame , text=”Confirm Password : ” ,
f ont=f t .NORMALFONT)

s e l f . pass2Label . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=15)

s e l f . pass2Entry = tk . Entry ( s e l f . pass2Frame )
s e l f . pass2Entry . i n s e r t (0 , s e l f . confPass )
s e l f . pass2Entry . c on f i g ( show=”∗”)
s e l f . pass2Entry . pack ( f i l l =”x” , expand=”True ”)

s e l f . termsLabel = tk . Label ( s e l f . parentFrame ,
text=”Terms and Condit ions : ” ,
f ont=f t .NORMALFONT)

s e l f . termsLabel . pack ( anchor=”w” , padx=10)
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s e l f . termsFrame = tk . Frame( s e l f . parentFrame )
s e l f . termsFrame . pack ( )

s e l f . termsEntry = tks t . Sc ro l l edText ( s e l f . termsFrame ,
he ight=8, wrap=”word”)

s e l f . termsEntry . i n s e r t ( tk . INSERT, s e l f . terms conds )

s e l f . termsEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . termsEntry . pack ( f i l l =”x” , padx=(10 ,0) )

s e l f . termsVar = tk . IntVar ( )

s e l f . termsCheckBtn = tk . Checkbutton ( s e l f . parentFrame ,
text=”I have read and understood the terms and cond i t i on s . ” ,
v a r i ab l e=s e l f . termsVar , f ont =( ’Verdana ’ , 10 , ” bold ”) )

i f s e l f . agreedToTerms == 1 :
s e l f . termsCheckBtn . s e l e c t ( )

s e l f . termsCheckBtn . pack ( f i l l =”x” , pady=10)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back” ,
command = s e l f . backToLogIn )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=(10 , 15))

s e l f . createAccBtn = ttk . Button ( s e l f . buttonFrame , text=”Create Account ” ,
command= s e l f . createAccount )

s e l f . createAccBtn . pack ( s i d e=tk .LEFT, ipady=5, pady=(10 , 15))

s e l f . e r ro rLabe l = tk . Label ( s e l f . parentFrame , text=”Error messages : ” ,
f ont=f t .NORMALFONT)

s e l f . e r ro rLabe l . pack ( anchor=”w” , padx=10)

s e l f . errorFrame = tk . Frame( s e l f . parentFrame )
s e l f . errorFrame . pack ( )

s e l f . e r rorEntry = tks t . Sc ro l l edText ( s e l f . errorFrame ,
he ight=5, wrap=”word”)

s e l f . e r rorEntry . i n s e r t ( tk . INSERT, s e l f . errorMsg )

s e l f . e r rorEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . e r rorEntry . pack ( f i l l =”x” , padx=(10 ,0) )

de f backToLogIn ( s e l f ) :
s e l f . c o n t r o l l e r . c reateLogIn (”” , ”” , ””)

de f createAccount ( s e l f ) :
username = s e l f . unameEntry . get ( )
password = s e l f . passEntry . get ( )
confPass = s e l f . pass2Entry . get ( )
agreedToTerms = s e l f . termsVar . get ( )
s e l f . c o n t r o l l e r . createAccount ( username . s t r i p ( ) , password ,

confPass , agreedToTerms )

A..27 SuccessCreateAccount.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s SuccessCreateAccount ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , username ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . username = username

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . succe s sLabe l = tk . Label ( s e l f . parentFrame ,
text=”Account s u c c e s s f u l l y c reated ! ” ,
f ont=f t .TITLE FONT)

s e l f . succe s sLabe l . pack ( padx=10, pady=20)

s e l f . unameLabel = tk . Label ( s e l f . parentFrame ,
text=”Username : ” + s e l f . username ,
font=f t .TITLE FONT)

s e l f . unameLabel . pack ( padx=10, pady=20)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame ,
text=”Back to Log in ” ,
command = s e l f . backToLogIn )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)
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def backToLogIn ( s e l f ) :
s e l f . c o n t r o l l e r . c reateLogIn (”” , ”” , ””)

A..28 SuccessDataset.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s SuccessDataset ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , nameStr ,
t r a i n i ng In t , va l i da t i on In t , t e s t I n t ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . nameStr = nameStr
s e l f . t r a i n i n g I n t = t r a i n i n g I n t
s e l f . v a l i d a t i o n I n t = va l i d a t i o n I n t
s e l f . t e s t I n t = t e s t I n t

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create Dataset ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . p a r t i t i onLabe l = tk . Label ( s e l f . parentFrame ,
text=”Dataset s u c c e s s f u l l y c reated ! ” ,
f ont=f t .TITLE FONT)

s e l f . p a r t i t i onLabe l . pack ( padx=10, pady=15)

s e l f . nameFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . nameLabel = tk . Label ( s e l f . nameFrame , t ext=”Name o f datase t : ” ,
f ont=f t .LARGE FONT)

s e l f . nameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=20)

s e l f . nameAnswer = tk . Label ( s e l f . nameFrame , text=s e l f . nameStr ,
f ont=f t .LARGE FONT)

s e l f . nameAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10)

s e l f . tra iningFrame = tk . Frame( s e l f . parentFrame )
s e l f . tra iningFrame . pack ( f i l l =”x”)

s e l f . t r a i n ingLabe l = tk . Label ( s e l f . trainingFrame ,
text=”Number o f data in t r a i n i n g s e t : ” ,
f ont=f t .LARGE FONT)

s e l f . t r a i n ingLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 30) , pady=10)

s e l f . tra in ingAnswer = tk . Label ( s e l f . trainingFrame ,
text=s e l f . t r a i n i ng In t ,
f ont=f t .LARGE FONT)

s e l f . tra in ingAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10)

s e l f . va l idat ionFrame = tk . Frame( s e l f . parentFrame )
s e l f . va l idat ionFrame . pack ( f i l l =”x”)

s e l f . v a l i da t i onLabe l = tk . Label ( s e l f . val idationFrame ,
text=”Number o f data in va l i d a t i on s e t : ” ,
f ont=f t .LARGE FONT)

s e l f . v a l i da t i onLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, pady=10)

s e l f . va l idat ionAnswer = tk . Label ( s e l f . val idationFrame ,
text=s e l f . v a l i da t i on In t ,
f ont=f t .LARGE FONT)

s e l f . va l idat ionAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10)

s e l f . testFrame = tk . Frame( s e l f . parentFrame )
s e l f . testFrame . pack ( f i l l =”x”)

s e l f . t e s tLabe l = tk . Label ( s e l f . testFrame ,
text=”Number o f data in t e s t s e t : ” ,
f ont=f t .LARGE FONT)

s e l f . t e s tLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 75) , pady=10)

s e l f . testAnswer = tk . Label ( s e l f . testFrame ,
text=s e l f . t e s t I n t ,
f ont=f t .LARGE FONT)

s e l f . testAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10)

s e l f . homeBtn = ttk . Button ( s e l f . parentFrame ,
text=”Back to Home” ,
command=s e l f . backToHome )

s e l f . homeBtn . pack ( ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

A..29 SuccessEvaluation.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
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import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from Fi leManipulator import Fi leManipulator

c l a s s SuccessEva luat ion ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , cnnChoice , datasetChoice ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnChoice = cnnChoice
s e l f . datasetChoice = datasetChoice
s e l f . f i l ePa th = (” a s s e t s / p r ed i c t i o n s /” + s e l f . cnnChoice

+ ”−” + s e l f . datasetChoice + ” . txt ”)

f i l eMan = Fi leManipulator ( s e l f . f i l ePa th )
s e l f . content = f i leMan . readContents ( )

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Evaluate the Performance ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”o f a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . p a r t i t i onLabe l = tk . Label ( s e l f . parentFrame ,
text=”Performance Evaluated ! ” ,
f ont=f t .TITLE FONT)

s e l f . p a r t i t i onLabe l . pack ( padx=10, pady=15)

s e l f . nameCNNFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameCNNFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . nameCNNLabel = tk . Label ( s e l f . nameCNNFrame ,
text=”Hybrid CNN−SVM model name : ” ,
f ont=f t .LARGE FONT)

s e l f . nameCNNLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5, pady=10)

s e l f . nameCNNAnswer = tk . Label ( s e l f . nameCNNFrame ,
text=s e l f . cnnChoice ,
f ont=f t .LARGE FONT)

s e l f . nameCNNAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5)

s e l f . nameDatasetFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameDatasetFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . nameDatasetLabel = tk . Label ( s e l f . nameDatasetFrame ,
text=”Dataset name : ” ,
f ont=f t .LARGE FONT)

s e l f . nameDatasetLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5, pady=10)

s e l f . nameDatasetAnswer = tk . Label ( s e l f . nameDatasetFrame ,
text=s e l f . datasetChoice ,
f ont=f t .LARGE FONT)

s e l f . nameDatasetAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5)

s e l f . l ogLabe l = tk . Label ( s e l f . parentFrame ,
text=”Pred i c t i on s : ” ,
f ont=f t .LARGE FONT)

s e l f . l ogLabe l . pack ( padx=10, pady=5)

s e l f . logFrame = tk . Frame( s e l f . parentFrame )
s e l f . logFrame . pack ( )

s e l f . xS c r o l l b a r = tk . S c r o l l b a r ( s e l f . logFrame , o r i e n t=tk .HORIZONTAL)
s e l f . xS c r o l l b a r . pack ( s i d e=”bottom” , f i l l =”x”)

s e l f . logEntry = tks t . Sc ro l l edText ( s e l f . logFrame ,
he ight =10, wrap=”none ” ,
xscrollcommand=s e l f . xS c r o l l b a r . s e t )

s e l f . logEntry . i n s e r t ( tk . INSERT, s e l f . content )

s e l f . xS c r o l l b a r . c on f i g (command=s e l f . logEntry . xview )
s e l f . logEntry . c on f i g ( s t a t e=”d i sab l ed ”)

s e l f . logEntry . pack ( f i l l =”x”)

s e l f . f i lePathFrame = tk . Frame( s e l f . parentFrame )
s e l f . f i lePathFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . f i l ePa thLabe l = tk . Label ( s e l f . f i lePathFrame ,
text=”Fi l epath : ” , f ont=f t .NORMALFONT)

s e l f . f i l ePa thLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5, pady=10)

s e l f . f i l ePathAnswer = tk . Label ( s e l f . f i lePathFrame ,
text=s e l f . f i l ePath , font=f t .NORMALFONT)

s e l f . f i l ePathAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5)

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )
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s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f proceedToUpdateModel ( s e l f ) :
s e l f . c o n t r o l l e r . createUpdateModel (0 , ””)

A..30 SuccessTraining.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from Fi leManipulator import Fi leManipulator

c l a s s SuccessTra in ing ( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
modelName = s e l f . c o n t r o l l e r . getModelToCreate ( )
s e l f . t r a i n i n gDe t a i l s = ””

f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/ d e t a i l s . txt ”)
s e l f . t r a i n i n gDe t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/cnn . txt ”)
s e l f . t r a i n i n gDe t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/pca . txt ”)
s e l f . t r a i n i n gDe t a i l s += fi leMan . readContents ( )
f i l eMan = Fi leManipulator (” a s s e t s /models /” + modelName + ”/svm . txt ”)
s e l f . t r a i n i n gDe t a i l s += fi leMan . readContents ( )

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . succe s sLabe l1 = tk . Label ( s e l f . parentFrame ,
text=”Hybrid CNN−SVM model ” ,
f ont=f t .TITLE FONT)

s e l f . succe s sLabe l1 . pack ( padx=10, pady=(15 ,5))

s e l f . succe s sLabe l2 = tk . Label ( s e l f . parentFrame ,
text=”t ra ined s u c c e s s f u l l y ! ” ,
f ont=f t .TITLE FONT)

s e l f . succe s sLabe l2 . pack ( padx=10, pady=(5 ,15))

s e l f . cnnDeta i lLabe l = tk . Label ( s e l f . parentFrame ,
text=”Training d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . cnnDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnDetailFrame . pack ( )

s e l f . cnnDetai lEntry = tks t . Sc ro l l edText ( s e l f . cnnDetailFrame ,
he ight =15, wrap=”word”)

s e l f . cnnDetai lEntry . i n s e r t ( tk . INSERT, s e l f . t r a i n i n gDe t a i l s )
s e l f . cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . homeBtn = ttk . Button ( s e l f . parentFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . modelToCreate = None
s e l f . c o n t r o l l e r . createHomePage ( )

A..31 SuccessUpdateModel.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s SuccessUpdateModel ( tk . Frame ) :
de f i n i t ( s e l f , parent , c on t r o l l e r , cnnChoice , userAIExpert ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnChoice = cnnChoice
s e l f . userAIExpert = userAIExpert

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Update the Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Model Used by the System” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)
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s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . succe s sLabe l = tk . Label ( s e l f . parentFrame ,
text=”Updated s u c c e s s f u l l y ! ” ,
f ont=f t .TITLE FONT)

s e l f . succe s sLabe l . pack ( padx=10, pady=(5 ,15))

s e l f . nameCNNFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameCNNFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . nameCNNLabel = tk . Label ( s e l f . nameCNNFrame ,
text=”Current ly used model : ” ,
f ont=f t .LARGE FONT)

s e l f . nameCNNLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5, pady=10)

s e l f . nameCNNAnswer = tk . Label ( s e l f . nameCNNFrame ,
text=s e l f . cnnChoice ,
f ont=f t .LARGE FONT)

s e l f . nameCNNAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5)

s e l f . nameAIExpertFrame = tk . Frame( s e l f . parentFrame )
s e l f . nameAIExpertFrame . pack ( anchor=”e ” , f i l l =”x”)

s e l f . nameLabel = tk . Label ( s e l f . nameAIExpertFrame ,
text=”Updated by : ” ,
f ont=f t .LARGE FONT)

s e l f . nameLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5, pady=10)

s e l f . nameAnswer = tk . Label ( s e l f . nameAIExpertFrame ,
text=s e l f . userAIExpert ,
f ont=f t .LARGE FONT)

s e l f . nameAnswer . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=5)

s e l f . homeBtn = ttk . Button ( s e l f . parentFrame ,
text=”Back to Home” ,
command=s e l f . backToHome )

s e l f . homeBtn . pack ( ipady=5, pady=10)

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

A..32 SULogIn.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t

c l a s s SULogIn ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , password , attempt ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . password = password
s e l f . attempt = attempt

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Pred i c t ing Website ’ s Visua l Appeal ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Using Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . l og InLabe l = tk . Label ( s e l f . parentFrame ,
text=”Please ente r the superuser password ” ,
font=f t .LARGE FONT)

s e l f . l og InLabe l . pack ( padx=10, pady=20)

s e l f . passFrame = tk . Frame( s e l f . parentFrame )
s e l f . passFrame . pack ( f i l l =”x”)

s e l f . passLabel = tk . Label ( s e l f . passFrame , text=”Password : ” ,
f ont=f t .NORMALFONT)

s e l f . passLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 14) , pady=15)

s e l f . passEntry = tk . Entry ( s e l f . passFrame )
s e l f . passEntry . c on f i g ( show=”∗”)
s e l f . passEntry . pack ( f i l l =”x” , padx=10, expand=”True ”)

s e l f . attemptsFrame = tk . Frame( s e l f . parentFrame )
s e l f . attemptsFrame . pack ( f i l l =”x”)

s e l f . attemptsEntry = tk . Label ( s e l f . attemptsFrame , text=s e l f . attempt ,
font=f t .NORMALFONT)

s e l f . attemptsEntry . pack ( f i l l =”x” , padx=(12 , 8) , pady=10 )

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . backBtn = ttk . Button ( s e l f . buttonFrame , text=”Back” ,
command= s e l f . backToWelcome )

s e l f . backBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)
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s e l f . logInBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . proceedToSignUp )

s e l f . logInBtn . pack ( s i d e=tk .LEFT, ipady=5, pady=10)

s e l f . note1Frame = tk . Frame( s e l f . parentFrame )
s e l f . note1Frame . pack ( f i l l =”x”)

s e l f . note1Label = tk . Label ( s e l f . note1Frame ,
text=”Don ’ t know the superuser password ?” ,
font=f t .NORMALFONT)

s e l f . note1Label . pack ( padx=10, pady=(10 ,5))

s e l f . note2Frame = tk . Frame( s e l f . parentFrame )
s e l f . note2Frame . pack ( f i l l =”x”)

s e l f . note2Label = tk . Label ( s e l f . note2Frame ,
text=”Please send me an e−mail here : rtmar iste la@up . edu . ph” ,
font=f t .NORMALFONT)

s e l f . note2Label . pack ( padx=10, pady=5)

s e l f . note3Frame = tk . Frame( s e l f . parentFrame )
s e l f . note3Frame . pack ( f i l l =”x”)

s e l f . note3Label = tk . Label ( s e l f . note3Frame ,
text=”The sub j e c t o f the e−mail should only be : [SU Pass ] ” ,
f ont=f t .NORMALFONT)

s e l f . note3Label . pack ( padx=10, pady=5)

de f backToWelcome ( s e l f ) :
s e l f . c o n t r o l l e r . createWelcomePage ( )

de f proceedToSignUp ( s e l f ) :
s e l f . c o n t r o l l e r . updateSULogIn ( s e l f . passEntry . get ( ) )

A..33 SVMTrain.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import Font as f t
import t k i n t e r . s c r o l l e d t e x t as tk s t

from subprocess import ∗

from Fi leManipulator import Fi leManipulator

c l a s s SVMTrain( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
f i l eMan = Fi leManipulator (” a s s e t s / app guide . txt ”)
s e l f . appDeta i l s = f i leMan . readContents ( )

s e l f . l a b e l = tk . Label ( s e l f , t ext=”Create a Hybrid CNN−SVM Model ” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . plotSVMLabel1 = tk . Label ( s e l f . parentFrame ,
text=”Cl i ck the \”Open App\” to view a 2D” ,
font=f t .LARGE FONT)

s e l f . plotSVMLabel1 . pack ( padx=10, pady=0)

s e l f . plotSVMLabel2 = tk . Label ( s e l f . parentFrame ,
text=”p lo t o f data with s epa ra t ing hyperplane ” ,
f ont=f t .LARGE FONT)

s e l f . plotSVMLabel2 . pack ( padx=10, pady=0)

s e l f . openFrame = tk . Frame( s e l f . parentFrame )
s e l f . openFrame . pack ( )

s e l f . openBtn = ttk . Button ( s e l f . openFrame , text=”Open App” ,
command= s e l f . openSVMToy )

s e l f . openBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . appGuideLabel = tk . Label ( s e l f . parentFrame , text=”App guide : ” ,
f ont=f t .NORMALFONT)

s e l f . appGuideLabel . pack ( anchor=”w” , padx=10)

s e l f . appDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . appDetailFrame . pack ( )

s e l f . appDetai lEntry = tk s t . Sc ro l l edText ( s e l f . appDetailFrame ,
he ight =15, wrap=”word”)

s e l f . appDetai lEntry . i n s e r t ( tk . INSERT, s e l f . appDeta i l s )
s e l f . appDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . appDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)
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s e l f . proceedBtn = ttk . Button ( s e l f . buttonFrame , text=”Proceed ” ,
command= s e l f . proceedToSuccessTraining )

s e l f . proceedBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

de f openSVMToy( s e l f ) :
cmd = ’”{0}” ’ . format (” a s s e t s / gpu l ibsvm/svm−toy . exe ”)
f = Popen (cmd , s h e l l = True , stdout = PIPE ) . stdout

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createDeleteWarning ( )

de f proceedToSuccessTraining ( s e l f ) :
s e l f . c o n t r o l l e r . c r ea t eSucce s sTra in ing ( )

A..34 UpdateModel.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
import t k i n t e r . s c r o l l e d t e x t as tk s t
import Font as f t

from CBoxHelper import CBoxHelper
from Fi leManipulator import Fi leManipulator

c l a s s UpdateModel ( tk . Frame ) :

de f i n i t ( s e l f , parent , c on t r o l l e r , cnnChoice , cnnDeta i l s ) :
tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r
s e l f . cnnChoice = cnnChoice
s e l f . cnnDeta i l s = cnnDeta i l s

s e l f . cboxHelper = CBoxHelper (” Please s e l e c t a model ” , ” a s s e t s /models ”)

s e l f . cnnDict = s e l f . cboxHelper . getValuesDict ( )
s e l f . cnnDeta i lDict = s e l f . cboxHelper . getMode l sDeta i l s ( )

s e l f . bestModelName , s e l f . bestMode lDeta i l s = s e l f . c o n t r o l l e r . getCurrentModel ( )

s e l f . l a b e l 1 = tk . Label ( s e l f , t ext=”Update the Hybrid CNN−SVM” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 1 . pack ( ipady=5, f i l l =”x”)

s e l f . l a b e l 2 = tk . Label ( s e l f , t ext=”Model Used by the System” ,
bg=”white ” , f ont=f t .TITLE FONT)

s e l f . l a b e l 2 . pack ( ipady=5, f i l l =”x”)

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . selectCNNLabel = tk . Label ( s e l f . parentFrame ,
text=”Se l e c t the hybrid CNN−SVM model to be used by the system ” ,
font=f t .LARGE FONT)

s e l f . selectCNNLabel . pack ( padx=10, pady=5)

s e l f . cnnFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnFrame . pack ( f i l l =”x”)

s e l f . cnnLabel = tk . Label ( s e l f . cnnFrame , text=”Model : ” , f ont=f t .NORMALFONT)
s e l f . cnnLabel . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . cnnCombo = ttk . Combobox( s e l f . cnnFrame )
s e l f . cnnCombo [ ’ values ’ ] = s e l f . cboxHelper . getValues ( )
s e l f . cnnCombo . c on f i g ( s t a t e=”readonly ”)
s e l f . cnnCombo . cur rent ( s e l f . cnnChoice )
s e l f . cnnCombo . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, expand=”True ”)
s e l f . cnnCombo . bind(”<<ComboboxSelected>>”, s e l f . modelNewSelection )

s e l f . cnnDeta i lLabe l = tk . Label ( s e l f . parentFrame , text=”Model d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cnnDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . cnnDetailFrame = tk . Frame( s e l f . parentFrame )
s e l f . cnnDetailFrame . pack ( )

s e l f . cnnDetai lEntry = tks t . Sc ro l l edText ( s e l f . cnnDetailFrame ,
he ight=7, wrap=”word”)

s e l f . cnnDetai lEntry . i n s e r t ( tk . INSERT, s e l f . cnnDeta i l s )
s e l f . cnnDetai lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . cnnDetai lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . currCNNLabel = tk . Label ( s e l f . parentFrame ,
text=”Current hybrid CNN−SVM model used by the system ” ,
font=f t .LARGE FONT)

s e l f . currCNNLabel . pack ( padx=10, pady=5)

s e l f . currFrame = tk . Frame( s e l f . parentFrame )
s e l f . currFrame . pack ( f i l l =”x”)

s e l f . currLabe l = tk . Label ( s e l f . currFrame , text=”Model : ” , f ont=f t .NORMALFONT)
s e l f . currLabe l . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=(10 , 25) , pady=10)

s e l f . currEntry = tk . Entry ( s e l f . currFrame )
s e l f . currEntry . i n s e r t (0 , s e l f . bestModelName )
s e l f . currEntry . c on f i g ( s t a t e=”readonly ” , readonlybackground=’white ’ )
s e l f . currEntry . pack ( f i l l =”x” , s i d e=tk .LEFT, padx=10, expand=”True ”)
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s e l f . cu r rDeta i lLabe l = tk . Label ( s e l f . parentFrame , text=”Model d e t a i l s : ” ,
f ont=f t .NORMALFONT)

s e l f . cu r rDeta i lLabe l . pack ( anchor=”w” , padx=10)

s e l f . currDetai lFrame = tk . Frame( s e l f . parentFrame )
s e l f . currDetai lFrame . pack ( )

s e l f . cur rDeta i lEntry = tk s t . Sc ro l l edText ( s e l f . currDetai lFrame ,
he ight=7, wrap=”word”)

s e l f . cur rDeta i lEntry . i n s e r t ( tk . INSERT, s e l f . bestMode lDeta i l s )
s e l f . cur rDeta i lEntry . c on f i g ( s t a t e=”d i sab l ed ”)
s e l f . cur rDeta i lEntry . pack ( f i l l =”x” , pady=(0 , 20))

s e l f . buttonFrame = tk . Frame( s e l f . parentFrame )
s e l f . buttonFrame . pack ( )

s e l f . homeBtn = ttk . Button ( s e l f . buttonFrame , text=”Back to Home” ,
command= s e l f . backToHome )

s e l f . homeBtn . pack ( s i d e=tk .LEFT, padx=15, ipady=5, pady=10)

s e l f . useBtn = ttk . Button ( s e l f . buttonFrame , text=”Use Se l e c t ed Model ” ,
command=s e l f . proceedToUseSelectedModel )

s e l f . useBtn . pack ( ipady = 5 , pady=(10 ,5))

de f modelNewSelection ( s e l f , event ) :
cnnChoice = s e l f . cnnDict . get ( s e l f . cnnCombo . get ( ) )
cnnDeta i l s = s e l f . cnnDeta i lDict . get ( s e l f . cnnCombo . get ( ) )

s e l f . c o n t r o l l e r . createUpdateModel ( cnnChoice , cnnDeta i l s )

de f backToHome( s e l f ) :
s e l f . c o n t r o l l e r . createHomePage ( )

de f proceedToUseSelectedModel ( s e l f ) :
cnnChoice = s e l f . cnnCombo . get ( )
userAIExpert = s e l f . c o n t r o l l e r . getCurrentAIExpert ( )

baseCnnChoice = s e l f . cboxHelper . getBaseStr ing ( )
i f cnnChoice != baseCnnChoice :

s e l f . c o n t r o l l e r . updateCurrentModel ( cnnChoice , userAIExpert )
s e l f . c o n t r o l l e r . createSuccessUpdateModel ( cnnChoice , userAIExpert )

A..35 VisualAppealPredictor.py

from BinaryFeature import BinaryFeature

from HybridModel import HybridModel
import as t
from Fi leManipulator import Fi leManipulator

c l a s s Visua lAppea lPred ictor ( ) :
de f i n i t ( s e l f , f i l e , age , gender , country , educLevel , currModelName ) :

s e l f . f i l e = f i l e
s e l f . age = age
s e l f . gender = gender
s e l f . country = country
s e l f . educLevel = educLevel
s e l f . currModelName = currModelName

def g e tPred i c t i on ( s e l f ) :

#mapping
f i l eMan = Fi leManipulator (” a s s e t s /models /” + s e l f . currModelName

+ ”/mapping . txt ”)
webs i teFeatureDict = ast . l i t e r a l e v a l ( f i l eMan . readContents ( ) )

hybridModel = HybridModel (” a s s e t s /models /” + s e l f . currModelName
+ ”/” + s e l f . currModelName , webs i teFeatureDict )

f eatureVector4096 = hybridModel . getFeatures4096 ( [ s e l f . f i l e ] )

f eatureVector128 = hybridModel . getFeatures128 ( featureVector4096 )

b inaryFeatures = BinaryFeature ( s e l f . age , s e l f . gender , s e l f . country ,
s e l f . educLevel )

f ea tureVector47 = binaryFeatures . getFeatures ( )

re turn hybridModel . g e tPr ed i c t i on ( featureVector128 , f ea tureVector47 )

A..36 WelcomePage.py

import t k i n t e r as tk
from tk i n t e r import t tk #cs s
from PIL import Image , ImageTk
import Font as f t

c l a s s WelcomePage ( tk . Frame ) :
de f i n i t ( s e l f , parent , c o n t r o l l e r ) :

tk . Frame . i n i t ( s e l f , parent )

s e l f . c o n t r o l l e r = c o n t r o l l e r

s e l f . bannerFrame = tk . Frame( s e l f )
s e l f . bannerFrame . pack ( )

s e l f . f i l e S t r = ” a s s e t s / images /banner . png”
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s e l f . img = Image . open ( s e l f . f i l e S t r )
s e l f . photo = ImageTk . PhotoImage ( s e l f . img )

s e l f . imgPanel = tk . Label ( s e l f . bannerFrame , image = s e l f . photo )
s e l f . imgPanel . image = s e l f . photo
s e l f . imgPanel . pack ( )

s e l f . parentFrame = tk . Frame( s e l f )
s e l f . parentFrame . pack ( expand=”True ”)

s e l f . s e l e c tLab e l = tk . Label ( s e l f . parentFrame , text=”Please choose one ” ,
font=f t .TITLE FONT)

s e l f . s e l e c tLab e l . pack ( padx=10, pady=(0 , 10))

s e l f . frameRadio = tk . Frame( s e l f . parentFrame )
s e l f . frameRadio . pack ( f i l l =”x” , padx=50)

s e l f . radioVar = tk . IntVar ( )
s e l f . r ad i oS ty l e = ttk . S ty l e ( )
s e l f . r ad i oS ty l e . c on f i gu r e ( ’ welcomepage . TRadiobutton ’ ,

f ont =( ’Verdana ’ , 20 , ” bold ”) )

s e l f . pred ictRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”I ’m a Web Designer ” ,
v a r i ab l e=s e l f . radioVar ,
value=0,
s t y l e=”welcomepage . TRadiobutton ”)

s e l f . pred ictRadio . pack ( anchor=”w” , pady=10)

s e l f . datasetRadio = ttk . Radiobutton ( s e l f . frameRadio ,
t ext=”I ’m an AI Expert ” ,
v a r i ab l e=s e l f . radioVar ,
value=1,
s t y l e=”welcomepage . TRadiobutton ”)

s e l f . datasetRadio . pack ( anchor=”w” , pady=10)

s e l f . radioVar . s e t (0 )

s e l f . proceedBtn = ttk . Button ( s e l f . parentFrame , text=”Proceed ” ,
command=s e l f . proceedWithChoice )

s e l f . proceedBtn . pack ( ipady=5, pady=30)

de f proceedWithChoice ( s e l f ) :
cho i c e = s e l f . radioVar . get ( )
i f cho i c e == 0 :

s e l f . c o n t r o l l e r . c r ea tePred i c tVi sua lAppea l (” a s s e t s / images /upmlogo . png ” , 0 , 0 , 0 , 0 , ””)
e l i f cho i c e == 1 :

s e l f . c o n t r o l l e r . c reateLogIn (”” , ”” , ””)
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