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Abstract— This paper is a written illustration of a GUI based 

tool for Machine Learning. This paper, analyses the need and 

working of the Unified Machine Learning Tool Project. The 

central idea of this project is to reduce the efforts involved in 

machine learning model training and testing by developing a 

central tool, which   provides a GUI based platform for the 

developers to easily achieve their task. The project provides 

options for, in which way model has to be trained. This 

project also aims to reduce the hardware toll, so that the 

enthusiasts can also use this project to start off with machine 

learning. This project improves upon the most common 

machine learning neural network implementation, the 

Convolutional Neural Network using face detection, which 

then produces a face only image of the person which in turns 

produces high accuracy models to recognize a particular 

person, and also using random image manipulations to 

increase datasets and increase the model’s ability to recognize 

any object in a non-ideal condition such as the object being 

in an angle with the frame and object being small in the frame. 

This project also allows users to train model for mobile 

devices, as the mobile devices do not have the same amount 

of computational power as compared to computers, they 

require a mobile model which is very light as compared to 

their full-fledged counterparts. The project also features 

functionality of batch testing, in which the directory of the 

testing data is selected and the project tests if the model is 

correctly detecting the data in accordance to user defined 

minimum confidence/probability threshold, this batch testing 

mode is available for both a mobile model and a full-fledged 

computer model. The project also provides the functionality 

of testing the model with a single image file, with the Single 

File Testing mode and Mobile Single File Testing mode. The 

project features a Pro mode that enables the user to customize 

the training method and have greater control over how the 

model is being trained. This allows the user to get a more 

customized machine learning model. The Pro mode may 

include setting the number of rounds, settings custom layer 

names etc. This Pro Mode is also available for testing of a 

model, for if a customized model has to be tested. The project 

on boot up checks for python and its version as the fast 

retraining of a pretrained model, as this project does, requires 

at least the python version 3, and as this project aims to 

automate many functions that the user had to do manually it 

requires a lot of pre-installed modules, the project on boot up 

also checks if all the required modules are installed. 

Keywords: Machine Learning Tool, CNN Model, GUI 

I. INTRODUCTION 

The Project is aimed to simplify the process of training a 

Convolutional Neural Network via TensorFlow libraries and 

scripts and test it to check for proper responses. The Software 

implements the transfer learning method implemented in 

TensorFlow which uses a pre-trained TensorFlow models 

named ‘Inception Model’ and ‘Mobilenet SSD V2 Model’, 

and retrains the last layer of the model to recognize the user 

defined data set, this leads to a quick training of the model. 

And also aims to simplify the testing of mobile models by 

implementing a way to test multiple test files at once and 

show the results in a tabular form with success rate 

information. 

This project comes with its own difficulties as 

Machine Learning is a very complex technology, so to train a 

model following difficulties are faced:  

A. Requires Immense Knowledge 

To be able to build and train a good model the user must have 

an immense understanding and knowledge in the field of 

machine learning. 

B. Requires Huge Training Data 

To build and train a good model, a large dataset is required, 

i.e., the user must have thousand and thousand of images of 

the same object in different environments. 

C. Requires Manual Manipulations 

To build and train a good model that can recognize individual 

small objects or individual people with high accuracy, manual 

manipulation of images is required by separating the object 

from the background. 

D. Requires huge Computational Power 

Traditionally, a CNN model is trained from the scratch and 

that requires a huge amount of computational power as the 

computer is starting from scratch to create new neural 

connections. 

E. Requires a lot of Time 

Traditionally, a CNN model is trained from the scratch and 

that requires a lot of time as the computer is starting from 

scratch to create new neural connections. 

 
Fig. 1: Unified Machine Learning Tool GUI 

The project first of removes all the coding and 

scripting part the user had to do before, by implementing a 

GUI based tool (shown in Figure 1). In this project, the user 

just has to select the dataset directory and click on Train 

button and in case of testing the user just have to select the 

testing data, model and the corresponding label file. The 

project makes use of the new trendy minimalist type UI which 

makes the tool look simple and elegant. 

The project demotes the requirement of huge 

computational power and the requirement of a lot of time by 

implementing the Machine Learning technique of Transfer 
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Learning. Transfer Learning works by taking a pre-trained 

model and adapting the object classifiers to be able to 

recognize the user input objects. By implementing Transfer 

Learning in this project, the time required to train a model 

could be reduced down to minutes as compared to days when 

training from the scratch, this makes the process of training a 

model a whole lot easier. 

To increase the model’s ability to recognize a 

particular person, the project offers a high face accuracy 

mode which scans each image from selected datasets for faces 

and adds it to the existing dataset. This ensures that the model 

is able to recognize a person with only the person’s face in 

the frame and also with person’s whole body in the frame. 

The accuracy is also increase by performing some random 

manipulations on the images of the dataset. The image 

manipulation consists of resizing the images to simulate the 

size of the object in the frame, rotating the image to simulate 

object being in an angle with the frame and flipping the image 

to simulate the object being mirrored in the frame. 

The project also provides the user with an option of 

testing the model as well. The testing of model can be done 

in two ways in Single File Testing mode and Batch Testing 

mode, as the name suggest in Single File Testing mode the 

model can be tested against a single image file whereas in the 

Batch Testing mode the tool tests the model against multiple 

files and outputs the result in a tabular form.  

The project also gives the user to customize their 

model and they way the model is being trained with the Pro 

Mode. The Training of a good CNN Machine Learning model 

depends on many different factors such as Number of 

Training Steps, Training Batch Size, Validation Batch Size, 

Learning Rate etc. All the above-mentioned factors and more 

are available to user to change and perfect their model 

according to their preference in the Pro Mode. Moreover, the 

user is also able to customize some more aspects of the model 

such as Final Layer name according to their preference. With 

all these customization, simple testing models is difficult so, 

the tool also features Pro Mode in testing to be able to test the 

custom models as well. 

II. PROCESS FLOW 

 
Fig. 2: Level 1 DFD 

Figure 2 represents the whole process flow of the project. The 

tool comes with eight major modes, namely: 

 Normal Mode 

 High Face Accuracy Mode 

 Single Testing 

 Batch Testing 

 Mobile Mode 

 Mobile High Face Accuracy Mode 

 Mobile Single Testing 

 Mobile Batch Testing Mode 

 
Fig. 3: Normal Mode 

In Normal Mode, the user just has to enter the 

Dataset Directory and the destination directory where the 

model and the label file will be stored. After the user clicks 

on Train, the tool turns to Randomize Data Module if enabled 

it performs Random Image Manipulations on data set as 

discussed above. This is followed by Pro Mode Settings in 

which if settings are set are passed onto the python retraining 

script, that actually trains the data, along with the above-

mentioned directories else default settings are passed. The 

python script is run as a command line script and is run on a 

different thread than tool so that the tool UI does not become 

unresponsive while the training is going on. 

 
Fig. 4: High Face Accuracy Mode 

In High Face Accuracy Mode, the user just has to 

enter the Dataset Directory and the destination directory 

where the model and the label file will be stored. This 

information is passed onto Dataset Discovery Module which 

checks what datasets are there in directory and displays it to 

the user. The user has to select the datasets to perform face 

detection on. These datasets are passed onto the Face 

Processing Module in which, each image is scanned for face 

and is stored in the corresponding dataset increasing the 

dataset, which would later on increase the ability of model to 

recognize a particular person, after face detection the tool 

moves to Randomize Data Module and the tool moves on as 

mentioned above in Normal Mode. 
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Fig. 5: Single Testing 

In Single Testing, the user enters the file to be tested 

against the model along with model file, label file and the 

minimum passing confidence. Upon the click of Test Button 

this information along with Pro Mode settings, if enabled, is 

passed onto the label image python script which then runs a 

recognition on the image and returns the result to the user. 

The python script is run as a command line script and is ran 

on a separate thread as to avoid the tool becoming 

unresponsive while the script is running. The output from the 

script is then checked for correct recognition and if minimum 

confidence is met, if any of the condition fail the test is 

considered as fail.  

 
Fig. 6: Batch Testing 

In Batch Testing, the user enters the directory of the 

files to be tested along with the model file, label file and the 

minimum passing confidence. All this information is passed 

onto the Batch Testing Module, which discovers and tests 

each test file with the above-mentioned method in, Single 

Testing. The results are stored and upon the end of all tests 

the results are presented in a tabular manner which total 

success rate. 

 
Fig. 7: Mobile Mode 

Mobile Mode works same as the Normal Mode 

except, when Train Button is clicked the tool first checks if 

the computer is connected to internet, if connected it moves 

further and performs all the actions of Normal Mode, with an 

extra argument to the retrain python script which passes the 

URL of Mobilenet V2. 

 
Fig. 8: Mobile High Face Accuracy Mode 

Mobile High Face Accuracy Mode works same as 

the High Face Accuracy Mode except, when Train Button is 

clicked the tool first checks if the computer is connected to 

internet, if connected it moves further and performs all the 

actions of Normal Mode, with an extra argument to the retrain 

python script which passes the URL of Mobilenet V2. 

 
Fig. 9: Mobile Single Testing 

Mobile Single Testing works same as the Single 

Testing Mode except, upon the call of label image python 

script tool passes an extra argument which sets the image size 

for which a mobile model is trained for. 

 
Fig. 10: Mobile Batch Testing 

Mobile Batch Testing works same as the Batch 

Testing Mode except, upon the call of label image python 

script tool passes an extra argument which sets the image size 

for which a mobile model is trained for. 

The tool also has three extra modes that work in 

conjunction with the major modes, these modes are: 

 Pro Mode 

 Randomize Data Mode 
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 Verbose Mode 

 
Fig. 11: Mobile Mode with Pro Mode 

In Pro Mode, the user can have a greater control over 

the model and how it is being trained. In this mode, the user 

can set settings like Number of Training Rounds, Training 

Batch Size etc. The user can also customize model by 

changing the final layer name according their preference. 

With these customizations the testing of model is challenge 

as the models are not standardized therefore, corresponding 

Pro Mode settings can be set in testing mode as well. In 

testing Pro Mode, the user can change settings such as final 

layer name, input layer name, input image size etc. 

 
Fig. 12: Rotated Dog Image with Randomize Data 

In Randomize Data Mode, Manipulations such as 

resize, rotation and flipping of images are performed on 

training images. In this, the tool creates 5 randomly scaled 

resized images, 10 randomly rotated images (5 between 0 to 

60 degrees and 5 between 300 to 360 degrees) and one flipped 

image, effectively increasing the dataset 17 times and also 

increasing the model’s ability to recognize the object in non-

ideal environments. Figure 12 is an example of Random 

Image Manipulations. 

 
Fig. 13: Mobile High Face Accuracy Mode with Verbose 

Verbose Mode enables a verbose window where the 

user can see what is happening in the background in a delayed 

manner. Any error that occurs is also visible here. 

As this project aims to automate a lot of functions 

that the user manually had to do before it requires a lot of pre-

installed libraries so, the tool checks for the required modules. 

If not present the tool presents the name of missing modules 

to the user in a dialog box. The tool also checks for the python 

version as the Transfer Learning requires at least Python 

Version 3 to work properly. 

This project is able to do all this by using the 

TensorFlow Transfer Learning method (a.k.a. retraining). 

The project uses the JavaFX to present user with the GUI and 

runs Python for the Training and Testing part of the project. 

The above mentioned retrain python script and label image 

python script are from TensorFlow Image Retraining 

Website. The tool runs these Python Scripts as a command 

line process on a different thread to allow the UI to work 

properly even when the process is running but, the tool is 

programmed to run only one process at a time and to not allow 

the user to run another process while one is already running. 

III. TECHNOLOGIES USED 

A. OpenCV 

OpenCV stands for Open Source Computer Vision. It is an 

open source computer vision and machine learning software 

library. It is a library of programming functions mainly aimed 

at real-time computer vision. OpenCV is mostly written in C, 

C++ and its primary interface is in C++, but it still retains a 

less comprehensive though extensive older C interface. The 

tool uses OpenCV to perform manipulations on images. 

B. Python 

Python’s simple, easy to learn syntax emphasizes readability 

and therefore, reduces the cost of program maintenance. 

Python supports modules and packages, which encourages 

program modularity and code reuse. The Python interpreter 

and the extensive standard library are available in source or 

binary form without charge for all major platforms, and can 

be freely distributed. Python is a scripting language that 

means it allows to execute the code line by line. Python runs 

all the machine learning scripts provided by the TensorFlow. 

C. JavaFX 

JavaFX is a software platform for creating and delivering 

desktop applications, as well as rich Internet applications that 

can run across a wide variety of devices. JavaFX is intended 

to replace Swing as the standard GUI library for Java SE, but 

both will be included for the foreseeable future. JavaFX has 

support for desktop computers and web browsers on 

Microsoft Windows, Linux, and macOS. JavaFX in this 

project is responsible to create a GUI based tool that provides 

users with the interface to train and test models.  

IV. EXPERIMENT AND RESULT 

Since the tool reuses many of its modules the testing of the 

whole tool can be summarized by just 4 tests, which are: 

 Testing the effects of High Face Accuracy Mode with 

Pro Mode and Randomize Data. 

 Testing High Face Accuracy Mode with Batch Testing 
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 Testing Mobile High Face Accuracy mode with Mobile 

Batch Testing  

 Testing this tool against traditional training methods 

                  
     Fig. 14: Ideal Image of        Fig. 15: Non-Ideal Image of                         

RD                                   RD 

In each testing, the model was trained to recognize two 

objects namely, a dog and a person named “RD”. The testing 

of model was done by running recognition on different image 

of person “RD” one in an ideal environment and one in a non-

ideal condition environment (rotated image). 

A. Testing the effects of High Face Accuracy Mode with Pro 

Mode and Randomize Data 

Two models were trained one with Mobile Mode and one 

with Mobile High Face Accuracy Mode with Randomize 

Data enabled to test the effects. The results were as follows: 

 Model trained with Mobile Mode recognized Ideal image 

of RD with correct label and a confidence of 89.56%. 

 Model trained with Mobile Model recognized Non-Ideal 

image of RD with correct label and a confidence of 

53.54%. 

 Model trained with Mobile High Face Accuracy Mode 

with Randomize Data enabled recognized Ideal image of 

RD with correct label and a confidence of 95.30%. 

 Model trained with Mobile High Face Accuracy Mode 

with Randomize Data enabled recognized Non-Ideal 

image of RD with correct label and a confidence of 

92.71%. 

With these results we can conclude that using the 

High Face Accuracy Mode and Randomize Data increases the 

accuracy and confidence of model to recognize a particular 

person or an object. 

B. Testing High Face Accuracy Mode with Batch Testing 

A model was trained using the High Face Accuracy Mode in 

the tool and then tested with the Batch Testing. The steps of 

training and testing are as follows: 

 The Dataset Directory along with destination was 

entered and Train Button was clicked. 

 
Fig. 16: High Face Accuracy Mode 

 Discovered dataset were presented and dataset to 

perform face detection are selected. 

 
Fig. 17: Dataset Discovery and Selection 

 The processing on the faces starts after the selection of 

dataset. 

 
Fig. 18: RD Dataset before Face Processing 

 
Fig. 19: RD Dataset after Face Processing 

 The model training process starts after the face 

processing. 

 
Fig. 20: Dialog on Training completion 

 From this point Batch Testing process was started, as 

mentioned above the testing was done on two images. 

The Batch Testing was selected and the Testing Data 
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Directory along with model and label file was entered 

with minimum passing criteria as 70%. 

 
Fig. 21: Batch Testing 

 Upon clicking of Test the testing starts and the result is 

shown in a tabular manner. 

 
Fig. 22: Result from testing of High Face Accuracy Model 

The result from the testing shows that the model 

trained with High Face Accuracy Mode was able to recognize 

both Ideal and Non-Ideal environment image of person “RD” 

correctly with 96.24% and 94.59% confidence respectively. 

With these tests we can conclude all the modules in 

training and testing of full-fledged models are running 

properly. 

C. Testing Mobile High Face Accuracy mode with Mobile 

Batch Testing  

A model was trained using the Mobile High Face Accuracy 

Mode in the tool and then tested with the Mobile Batch 

Testing. The tests also include the testing of Pro Mode, 

Randomize Data and Verbose Mode. The steps of training 

and testing are as follows: 

 The Dataset Directory along with destination was 

entered along with Pro Mode Settings and Train Button 

was clicked. 

 
Fig. 23: Batch Testing with Pro Mode, Randomize Data and 

Verbose Mode 

 Discovered dataset were presented and dataset to 

perform face detection are selected. 

 
Fig. 24: Dataset Discovery and Selection 

 The processing on the faces starts after the selection of 

dataset. Note that with the usage of High Face Accuracy 

Mode and Randomize Data, the dataset has increased 

from 41 images to 1445 images. 

 
Fig. 25: RD Dataset before Face Processing 

 
Fig. 26: RD Dataset after Face Processing 

 The model training process starts after the face 

processing and randomize data processing. 
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Fig. 27: Dialog on Training completion 

 From this point Mobile Batch Testing process was 

started, as mentioned above the testing was done on two 

images. The Mobile Batch Testing was selected and the 

Testing Data Directory along with model and label file 

was entered with minimum passing criteria as 70%. The 

Pro Mode and settings were also entered along with 

turning on Verbose. 

 
Fig. 28: Mobile Batch Testing with Pro Mode and Verbose 

 Upon clicking of Test the testing starts and the result is 

shown in a tabular manner. 

 
Fig. 29: Result from testing of Mobile High Face Accuracy 

Model 

The result from the testing shows that the model 

trained with Mobile High Face Accuracy Mode was able to 

recognize both Ideal and Non-Ideal environment image of 

person “RD” correctly with 96.86% and 95.07% confidence 

respectively. 

With these tests we can conclude all the modules in 

training and testing of mobile models are running properly. 

D. Testing this tool against traditional training methods 

This was done by training and testing a model of the same 

dataset using both traditional method and this tool. 

It was seen that, training using traditional method 

took about 14 hours, whereas it took about 1 hour using this 

tool. 

 
Fig. 30: Accuracy of model trained with Traditional Method 

At the accuracy side, model trained with the 

traditional method on average provided with 65% accuracy, 

whereas model trained with this tool on average provided 

accuracy of 90%. 

 
Fig. 31: Accuracy of Model trained with UML Tool 

V. CONCLUSION 

As we can see, that this project works properly and reduces 

the manual work that a Machine Learning Developer or an 

enthusiast has to do to train a CNN model and test it. 

All the modes and work functions of the project are 

working and by the implementation of a good UI the attracts 

the users. 

The project is able to increase the model’s ability to 

accurately recognize an object or a person and by 

implementing both High Face Accuracy Mode and 

Randomize Data. TensorFlow’s Transfer Learning method is 

able to reduce both computational powers needed and time 

required to train a CNN model. 

The Future Scope of this project is to increase the 

functionality of the project to support not only the CNN 

models of Machine Learning but also some other models such 

as: 

 Text Classification 

 Audio Classification 
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 Some more functionality in this project can be 

improved by adding functionality like GPU training of 

models, auto download of required modules, increasing the 

number of processes to run simultaneously etc.  
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