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Abstract

An image, such as a picture or video frame, serves as the input for image processing, a subset of signal
processing; the output of image processing might be another image or a collection of parameters or
characteristics of the original image. The term is often used to describe the process of modifying an input
picture so that it meets the needs of a certain application. Devices designed specifically for imaging emit
signals that may be interpreted as images. Since the time of Galileo Galilei and Isaac Newton, one of the
primary goals of scientific research has been the development and improvement of imaging technologies.
When comparing digital computers to analogue electrical and optical information processing systems,
the fact that no hardware changes are required when reprogramming digital computers to do new jobs
is by far the most significant benefit of digital computers. The same computer may be used to provide a
solution to any issue by picking or building the right software to run on it. With this quality, digital
computers are also a great tool for handling picture signals. Integrating digital computers into imaging
systems enables them to execute any operation, not only the element-wise and integral signal
transformations typical of analogue optics, such as spatial and temporal Fourier analysis, signal
convolution, and correlation. This allows for the integration of optical information processing with digital
signal processing, hence removing the former's primary constraint. The end outcome, information about
intermediate steps, etc. of the system are all shown on a GUI for the user's convenience. Verification of
the developed system was performed on 110 X-ray pictures, 59 of which were PTB and 51 of which were
NON-TB. The algorithm accurately identified 49 cases of tuberculosis and 55 instances of NON-TB.
Therefore, we conclude that the detection accuracy is 94.5%.
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1. Introduction frame) is used as input, and the result may be
another image or a collection of image-related
features or parameters. The term is often used to
describe the process of modifying an input

To put it simply, image processing is any kind of
signal processing where a visual representation
of some kind (a picture, for example, or a video
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picture so that it meets the needs of a certain
application. The majority of methods for
processing images involve reducing the image to
a two-dimensional signal and then processing it
in the same way as any other signal. Remote
Sensing, Medical Imaging, Non-Destructive
Evaluation, Forensic Studies, Textiles Material
Science, Military, Film Industry, Document
Processing, Graphic Arts, Printing Industry, etc.
are just a few of the many fields that benefit from
Image Processing.

Analog image processing is a technique used in
electrical engineering and computer science to
perform image processing on two-dimensional
data. In the context of image processing, the term
"analogy" refers to the use of electrical analogies
to effect changes in the picture. The picture we
see on our televisions is the most typical instance
of this. TV signals are voltages whose amplitudes
change to convey tonal range in a picture. The
visual look of the projected picture may be
changed by electrically adjusting the signal.
Controlling the amplitude and reference of the
video signal, the brightness and contrast settings
of a television set allow the viewer to modify the
exhibited image's brightness range [1]. To
describe the location and intensity of an analogue
picture numerically, a continuous range of values
may be used. The intensity of an analogue picture
may be expressed on a normalised scale from 0 to
1 with infinite divisions, and in space by an
endless number of coordinates. The intensity or
grey level of a picture at a given pair of
coordinates (x, y) may be thought of as the
amplitude of the function f(x, y), where x and y
are spatial coordinates. It is said that a picture is
digital when its x, y, and f amplitude values are all
finite, discrete numbers [2]. The processing of
digital pictures on a digital computer is known as
digital image processing. Notably, a digital
picture is made up of discrete pieces, each of
which has a specific position and value. Picture
elements, image elements, and pixels are all
names for these components. Pixel is the most
used word for describing the building blocks of a
digital photograph. It is not unexpected that
visual perception plays the most significant role
in human cognition given that these definitions
are officially considered in the most developed of
the senses. On the other hand, whereas we
humans can only see in the visible part of the
electromagnetic (EM) spectrum, imaging
machines can see practically all of it, from gamma

to radio waves. Furthermore, they can process
pictures from sources that humans would not
normally associate with visuals. Some examples
of these include ultrasonic imaging, electron
microscopy, and simulated pictures created on a
computer [3]. Thus, the scope of digital image
processing extends far and broad. In virtually all
cases, an image's amplitudes will be whole
numbers or real values. The latter often arises
from a quantization procedure that divides a
continuous range (for example, between 0% and
100%) into a set of discrete values.

However, photon counting may be involved in
some picture formation processes, implying that
the amplitude of the signal is fundamentally
quantized [4]. Direct physical measurement gives
a complex number as a real magnitude and a real
phase in other image making processes such as
magnetic resonance imaging. Picture processing
is a technique that involves digitising an image
and then manipulating it in some way to improve
the quality of the image or to extract information
from it. It's a method of dispensing signals where
the input is an image like a video frame or picture
and the outputis another image or some property
of the input [5]. Treating pictures as two-
dimensional signals and applying predetermined
signal processing techniques is a standard part of
every Image Processing system. It is one of the
most promising new technologies, having
potential uses in many parts of a company.
Research into image processing is also an
important subject in the fields of engineering and
computer science. Image enhancement is the
process of modifying digital pictures such that
the results are more suited for display or further
study. By brightening a picture or eliminating
background noise, for instance, important details
may be better seen [6]. One of the most accessible
and fascinating facets of digital image processing
is picture enhancement. The goal of most
enhancement methods is to either restore lost
information or draw attention to certain aspects
of a picture. Remember that enhancing is a very
personal part of digital photography. Utilizing
enhancing methods may help restore some of the
lost quality to these aged pictures [7]. MATLAB's
Image Processing Toolbox has enhancement
methods like  Contrast-limited adaptive
histogram equalisation that may improve an
image's performance (CLAHE). The procedure of
feature extraction is a kind of dimensionality
reduction used in pattern recognition and image
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processing. When an algorithm's input data is
unmanageably big or is known to be redundant
(such as the same measurement given in both
feet and metres), it is sometimes translated into a
reduced representation set of characteristics
before being analysed (also named features
vector). The process of extracting a collection of
features from raw data is known as feature
extraction [8]. It is assumed that the features set
will extract the necessary information from the
input data in order to carry out the required job
using this condensed representation rather than
the full size input if the features extracted are
properly selected.

This article details the design of a graphical user
interface for displaying the outcome of an
Artificial Neural Network's classification or
decision making on whether a particular scenario
is PTB or NOT. The sputum result is used for a
severity evaluation as well. The system's
platform is also explored, since it is integral to its
functioning. Feed Forward back Propagation
(FFBP) is used as a classifier in the ANN. The
MATLAB platform's Guide toolbox is used in the
creation of the graphical user interface.

2. Literature Survey

In this part, we will discuss a literature review of
digital image processing and its many practical
applications. This section also includes a review
of the literature on medical applications for
image processing using MATLAB, as well as a
survey of the literature on image processing
using artificial neural networks and a study of the
literature on medical and technological
approaches for detecting TB. The background for
this study is laid out in detail through a review of
the relevant literature. Many of the methods used
in modern digital image processing (or digital
picture processing) were created in the 1960s at
the Jet Propulsion Laboratory, MIT, Bell
Laboratories, and the University of Maryland.
Some studies were also conducted in areas
including medical imaging, videophones,
character recognition, and picture enhancement
in addition to their use in satellite imagery,
converting wire-photo standards, and more [9].

An electronic speckle pattern interferometer is
addressed together with the use of digital image
processing methods in [10]. They are able to
conduct exact and versatile operations like

subtraction, summation, and level slicing thanks
to a digital TV-image processing system with a
big frame memory. It was formerly difficult to
make high contrast fringes, but with the advent of
digital image processing, this became a simple
task.

In [11], the authors analysed the reblurring
approach in frequency space to explore the
features of the wupdated iterative image-
restoration method. The convergence issue is
inherent in every iterative solution to
simultaneous linear equations used in picture
restoration. In order to address this convergence
issue, the "reblur" process was developed and
implemented. The amplification of noise was
dampened by this reblurring method.
Simulations in two dimensions employing this
approach demonstrated successful restoration of
a noisy picture deteriorated by linear motion
with little to no increase in noise.

These ten years have seen significant
advancements in digital image analysis and
processing, which were emphasised by the
authors of [12]. It included hardware and
software, feature  detection, = matching,
segmentation, texture and form analysis, pattern
recognition, and scene analysis, as well as
digitization and coding.

In [13], the authors demonstrated automated
fringe analysis using a computer system designed
for analysing images in general. We looked at
three use cases in which a processing algorithm
tailored to a particular issue was constructed
using a system based on a random access frame
store. And it allowed for automated analysis to be
done on data that was both complicated and
noisy. Strain measurement by speckle
interferometry, position identification along
three axes, and flaw detection using holographic
nondestructive testing were all taken into
account. Each issue is introduced with a short
explanation, then the processing method, final
outcomes, and execution times are detailed.

In [14], the authors addressed the work they had
prepared, focusing on the simulation and image
processing components of transmitting data
through subscriber lines in order to construct an
image processing system for eye statistics.

The authors of [15] gave an updated overview of
thresholding strategies. Different automated
global thresholding techniques were tested, with
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objective metrics like regularity and shape
measurements serving as criteria functions.
Some real-world pictures were used in the
assessment.

In [16], the authors introduced a novel method of
picture compression that simultaneously takes
into consideration the spatial and spectral
characteristics of the human visual system. The
two-stage procedure was novel. Using a wavelet
transform and a yramidal algorithm architecture,
we first create a collection of bi-orthogonal
subclasses of pictures, and then we deconstruct
the original image at various scales. Next, a multi
resolution codebook is used to vector quantize
the wavelet coefficients in accordance with
Shannon's rate distortion theory. Assuming that
high-resolution features are less noticeable to the
human eye, a noise shaping bit allocation
approach was devised to encode the wavelet
coefficients. Finally, a progressive transmission
strategy was provided to help the receiver
identify an image as rapidly and cheaply as
feasible. The wavelet transform is shown to be
highly suited for use in progressive transmission.
Authors of [17] developed an approach to picture
compression employing auto-associative neural
networks with embeddedzero-treecoding. In
order to do analysis comparable to wavelet
decomposition, the neural network (NN) is
tasked with breaking down the picture into its
component parts. Using the method of primary
component extraction, this device (PCE). A
recursive least squares (RLS) technique is used to
train the network. There is a four-quadrant sub-
band structure defined by the coefficients. We
use the zero-treecoding approach to quantize the
coefficients. With the best perceptual quality for
a given compression ratio, the system beat the
embedded zero-tree wavelet technique in terms
of rate distortion.

In [18], the authors describe a framework for
denoising the improved picture using their
existing understanding of Histogram
Equalization. After wavelet thresholding was
used for denoising, several different image
enhancement schemes were implemented and
compared. These included Contrast limited
Adaptive Histogram Equalization (CLAHE), Equal
area dualistic sub-image Histogram Equalization
(DSIHE), and the Dynamic Histogram
Equalization (DHE) Algorithm. Several real-
world picture experiments and an analysis of the

methods' performances in denoising are given.
The experimental findings show that the three
denoising methods provide various outcomes
depending on the settings used.

The embedded zero tree wavelet technique
(EZW) is a straightforward method for
compressing images that has been developed by
the authors of [19]. Experiments conducted on a
collection of reference photos demonstrate the
algorithm's  superior performance when
compared to other compression methods. Mean-
square-error (MSE) distortion-based EZW has
been shown to be a very efficient approach for
compressing images. The performance of this
enhancement is shown by the code examples
included in this article.

Authors highlighted in [20] that there is now no
documented cure for Rheumatoid Arthritis (RA),
hence constant monitoring of the illness is
essential in the medical therapy of this condition.
For the purpose of diagnosis, the most prevalent
illness (RA) is to be identified using image
processing methods. In this article, we use
Morphological Image Processing methods to
examine pictures of a RA patient's fingers and
knees. The processed pictures find use in medical
science and may aid physicians in the tracking of
illness progression by identifying specific phases
of progression.

In [21], the authors presented a MATLAB-based
general-purpose image processing tool and
visualisation application with the goal of early
detection of several brain illnesses at a low cost
to the user. Clinical and quantitative analysis of
medical pictures were made available by the
programme. Schizophrenia, Epilepsy, hereditary
speech and language impairment, Alzheimer's
dementia, and other severe mental illnesses all
have their roots in subtle variations in brain
structure. Main attention is paid here on
establishing a diagnosis for Alzheimer's disease,
a disorder of the brain and the mind. Due to
proprietary software and experienced personnel,
medical imaging is both very costly and highly
complex.

It was claimed by the authors of [22] that digital
photographs of melanoma skin lesions were
studied in an effort to find an efficient method of
identifying skin cancer at an early stage without
the need for any unneeded skin biopsies. In order
to do this, feature extraction was seen as a
necessary tool for proper picture analysis. This
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research uses unsupervised segmentation
methods to examine many types of digital photos.
Segmented pictures are then subjected to feature
extraction methods. This was followed by an in-
depth analysis of the findings acquired.
Diagnostic,  prognosticc and  monitoring
procedures for cardiac disorders now routinely
include signal and image analyses.

Cell Scope is a unique low-cost, portable
equipment capable of bright field and
fluorescence microscopy; in [23], the authors
published an algorithm for automatic TB
identification in smear pictures acquired with
such a microscope. Health care for those in
remote places who lack access to laboratory-
based diagnostics might be revolutionised by
automated processing on such systems. A Cell
Scope was used in the investigation, but the
technique may be easily applied to pictures from
other digital fluorescence microscopes [24]. In
order to find possible TB- objects, the technique
uses morphological operations and template
matching using a Gaussian kernel. Differential,
support vector machine categorization was then
carried out using characteristics derived from the
items' moments, geometries, photos, and
orientations of gradients. Sputum smears were
gathered from clinics in Uganda and examined
using Cell Scope fluorescence microscopy, after
which the algorithm was put to the test (594
images corresponding to 290 patients). Average
Precision at the object level is 89.2% 2.1%. Slide-
level categorization was achieved at the same
level as human readers, proving the algorithm's
potential to have a substantial influence on
healthcare throughout the world. The primary
problem with these techniques is that they are
intended to substitute a clinical trial. Multiple
neural networks are being used in their efforts to
identify bacilli, which is a little tricky due to the
fact that subsequent categorization requires the
use of yet another neural network. We need a
high-resolution photograph, which might add up
in cost, to implement this strategy. In chest
radiographs, the texture analysis is complicated
by the "background" of superimposed normal
anatomical structures, which the analysis must
be immune to.

The current technique is cost-effective since a
specialist can make a correct diagnosis of
pulmonary tuberculosis with the use of X-ray and
sputum data. However, even a less-experienced

medical professional may utilise the technique to
get a pulmonary TB diagnosis. Overall, we want
to provide a solution that will aid the patient in
some way via the physician [25]. The sputum
examination result and a digital copy of the X-
rays may be used together to make an accurate
diagnosis of tuberculosis. This investigation was
inspired by these. Therefore, the suggested
layout is an innovative way for diagnosing and
treating the deadly form of tuberculosis in
humans by merging the traditional (sputum
analysis) and current (X-ray analysis)
approaches.

3. Design of ANN

As a kind of information management system
inspired by the structure and operations of the
human brain's neural networks, artificial neural
networks (ANNs) are mathematical models that
simulate the brain's behaviour. Self-learning,
associative memory, highly parallel, fault-
tolerant, formidable nonlinearity handling
abilities, and the capacity to make reasonable
judgments on hard topics based on prior problem
solving expertise are just a few of the features
that set ANN apart. Applications of ANNs include
signal processing, pattern detection, quality
synthetic assessment, forecast analysis, etc. This
research aims to «create an ANN-based
tuberculosis diagnosis model to determine
whether or not such a model is feasible for use in
clinical settings [26]. An extensive collection of X-
ray pictures is used to teach the neural network
to recognise shapes and associated illnesses
(data base). Figure.1 shows that the information
is read, in this case the photos, and turned into a
matrix. After this, form characteristics are
extracted from the photos. "Feature collecting”
describes this current process. The features are
then used as input into the neural network. After
being input symptoms, the neural network will
compare those characteristics to those retrieved
during training, displaying a TB or NON-TB
verdict on the computer screen. There is one
more step here, from database to neural network,
when the neural network is trained using
symptom and form characteristics. Verification of
the developed system was performed on 110 X-
ray pictures, 59 of which were PTB and 51 of
which were NON-TB. The modelling sample was
split into two groups, one for training and one for
testing, with a 4:1 split, with 55 cases of non-TB
and 49 cases of TB being found. There is a clear
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difference between the training sample and the
adopt advisor study system when function
through the training is obtained.

Database

Fealure

Artificial Neural
Hetwork 4’%

Display

Image Database

Figure.1. ANN training network

Next, it is differentiated from the unknown
sample category using these separation
functions, while the testing sample is utilised to
verify the accuracy of the recognition function.
This is how we settled on the structure of the
ANN network and the boundaries for the
judgement training. The network's
generalizability was assessed using the
validation sample's 25 examples [27]. The
sensitivity and specificity were then used to
assess the network's ability to make a diagnosis.

In the current setup, we make use of not one but
two neural networks. Both a form feature trainer
and a texture feature trainer. The beginning of an
ANN training network for form features is seen in
Figure.2 (6- 2). The ANN's architecture (135-40-
10-2) consists of (2-6) for form characteristics,
(128-40-10-2), for texture features, and (1) for
the outcome of a sputum inspection. Weight
training of non-linear differentiable functions is
accomplished via the Back-Propagation Network,
which is a multi-layered, multi-level feed forward
network. Function approximation, pattern
recognition, categorization, and data reduction
are just some of the many applications of the BP
network [28]. Eighty to ninety percent of all ANN
models used in practise use some form of the BP
network. The BP network is the lifeblood of the
ANN and is at the heart of the forwarding
network. Approximating any continuous function
with a closed interval may be done using ANNs
with a single hidden layer. Therefore, the random
n-dimensional to m-dimensional mapping might
be completed by a BP network with three layers
(including the input layer). Accordingly, a three-
layer BP network with one hidden layer is used in
this  investigation.  Single-factor  Logistic
regression was used to assess the training
samples, with the goal of screening relevant

criteria for tuberculosis diagnosis as input
variables. The form variables and symptoms
were among the parameters found in this
investigation. The TB group has an anticipated
export value of 1, whereas the non-TB group has
an expected export value of 0. These two groups
make up the two types of network output.

| =
4\ Neural Network Training (nntraintool) [S=S i g
Neural Network

Algorithms

Training: Gradient Descent Backpropagation with Adaptive Learning Rate.
Performance:  Mean Squared Error

Progress

Epoch: o8 1750 iterabons 50000
Time: [ 0:00:20

Performance: 22 0128 0.00300
Gradient: 100 |8 SODOBSESEN | 1.00e-10
Validation Checks: 0| 0 6
Plots

| Peformance

| Training State

; Regression

Plot Interval: 1 epochs
@, Training neural network

[ ©StopTramng | [ © Conce

Figure.2. ANN training network

There was a large disparity in the diagnostic
parameters' ranges, which were expressed in
various ways and had varying dimensions. If the
neural network were fed just raw data, it would
probably give more weight to the information
that has a higher numerical value. As a result, the
numbers with lesser values were not reflected in
the mistake frequency [29]. Therefore,
pretreatment was required to transform the raw
data into those suitable for neural network in
order to enhance the neural network's capacity
for learning and astringency function. The
network's learning ability and generalisation
performance were improved with the application
of the'sigmoid’ excitation function and the error
back-propagation learn method. Since the neural
network can only process numbers between 0
and 1, the binary variable data was represented
by the values 1 and 0 respectively [30]. For this
reason, the raw data, whose values range from 0-
255, is transformed into a binary form, whose
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values range from 0-1. It's termed
"normalisation” when anything like this occurs.

4. Design of Graphical user interface (GUI)

For the benefit of the user, a graphical user
interface (GUI) has been developed to show the
output. The resulting graphical user interface
(GUI), seen in Figure.3, displays all relevant result
data, including severity, intermediate outcomes,
graphs, etc. In order to facilitate its execution, a
GUI software employs a graphical user interface.
It has well-labeled controls, including buttons,
text boxes, radio buttons, pop-up menus, a slider,
and so on, that even a novice user can use. These
features simplify the program's execution by
making it clear to the user what they should
perform.

B ATBD_Toolbox e =@
File Edit View Insert Tools Desktop Window Help ~
D3 de |k OENL- R 0E =D

Automatic TB Diagnhostics

IntermediateResults
V| Symptom

v| AutoROtSel

Browse
ek Result

Exit

Figure.3. Front Panel (GUI)

A graphical user interface (GUI) is a kind of
software in which the user interacts with the
computer by pushing buttons, selecting options
from menus, or entering text into text boxes. A
GUIDE (GUI Development Environment) tool is
available in MATLAB for creating graphical user
interfaces. Many disciplines use GUI methods.
Some systems include GUISs to help users navigate
the system's structure and utilise it effectively. An
object detection system may communicate with
its users using a graphical user interface (GUI).
The MATLAB environment is used to create the
whole system. Matrix Laboratory, or MATLAB, is
a popular technical language wused for
programming in mathematics. It offers a large
collection of prepackaged programmes or
functions that may simplify and speed up the
problem-solving process for engineers and

scientists. MATLAB's abundance of useful add-
ons, called "toolboxes," has simplified research
into a wide range of fields. An area's standard
toolkitis comprised mostly of the procedures and
applications needed to address issues arising
from that area of study. The most recent expert
release of MATLAB has graphical and GUI
capabilities. Programming with MATLAB is far
less complicated than in other languages like
FORTRAN, C, C++, or Java. The major causes of
trouble-shooters in  other programming
languages are the declaration of variables, their
kinds, sizes, and memory needs; these concerns
are eliminated when designing a programme
with MATLAB.

5. Results and discussions

There is no universal criteria for the diagnosis of
tuberculosis since doing so is very difficult. Both
overdiagnosis and delayed diagnosis pose
serious challenges to TB control efforts. New
diagnostic procedures, such as nucleic acid
amplification assays, come at a high price and
their efficacy is still debatable in low-income
regions. ANNs may be used to circumvent the
limitations of regression modelling and more
precisely target uncertainty data and artefacts for
use in clinical diagnostics. In light of the
information now available and the experiences of
past problem solvers, ANN is capable of making
reasonable judgments, making acceptable
predictions, and making optimal forecasts. We
find that the (135-40-10-2)-BP network, where
(6-2) and (128-40-10-2) are the two level ANN
design utilised for shape feature training and
texture feature training, respectively, has a
94.5% accuracy rate for PTB diagnosis. These
findings suggest that the diagnostic accuracy was
high and that the overall proposed
FFBPmultilevel multilayered network might be
further expanded to additional patient data.
Based on the findings, this strategy has potential
as a novel tool for identifying PTB. Machine-
assisted diagnosis of TB is heavily motivated by
the contagious nature of tuberculosis and the fear
of rising incidence of the illness. The economic
justification for better screening is substantial
not only because it would lower the disease's
prevalence. For instance, if more than 50 million
people throughout the world are afflicted with a
form of tuberculosis that is resistant to many
drugs, the cost of treatment would skyrocket.
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Technologies that improve medical images are
receiving a lot of interest because of their
potential impact on diagnosis. Because medical
picture quality are often impaired by artefacts, a
surgeon would benefit from enhanced medical
images in order to aid in diagnosis and
interpretation. Medical imaging is the gold
standard for checking in on a patient throughout
the diagnostic procedure now. In most cases, a
diagnosis of illness is made by use of medical
imaging. Inadequate medical image quality is a
common issue doctors face. As a result, this poor
quality makes diagnosis more challenging. As a
result, there is a pressing need to boost medical
image quality. To examine a higher-quality
picture, this may be manufactured with the use of
colour enhancing methods. As can be seen in
Figure.4, we received the rib picture in three
separate colour formats: red, blue, and green.
This allowed us to investigate the many aspects
of the medical image based on the individual
colour photos.

Figure.4. Colour separated image

Figure.5. Edge image green plane

The features derived from the green and blue
colour separated images are shown in Figures 5

and 6, respectively. The RIB's outside boundary
may be deduced on the green plane, while the
blue plane is used to determine the RIB's inside
boundaries.

Figure.6. Edge image blue plane

Color depth (also spelled colour depth and colour
depth) is the amount of bits that are utilised to
represent the colour of a single pixel, also called
bit depth. An additional facet of colour
representation, colour depth expresses the
granularity with which different shades of a
colour may be conveyed. The number of colours
in a colour map becomes too high as the number
of bits rises. We may deduce from Figures 5 and
6 that, at greater colour depths, the colour value
often explicitly encodes the relative brightness's
of red, green, and blue to identify a colour in the
RGB colour model.
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Figure.7. GUI displaying result

To store or transmit data efficiently, picture
compression aims to minimise irrelevant and
redundant information inside an image. The
volume of medical records, which often includes
individual patient information, is satisfactory.
Because of this, transferring to locations with
lower-than-average bandwidth becomes a hassle.
Consequently, in this case, we are able to reduce
the size of the medical picture via the use of image
compression, allowing us to get the image while
using a less amount of bandwidth.

6. Conclusion

The graphical user interface (GUI) created for this
work has a radio button, six push buttons, three
check boxes, and an area for the outcome and
associated visuals. An initial state of activation of
the training radio button. The neural network is
trained using PTB and Non TB photos when the
training button is hit. After the training phase
concludes, the unidentified X-ray picture may be
selected with the touch of a browse button. ROI
and sputum are both items that will be checked
off at all times (active). There is also a checkbox,
with a corresponding button, for intermediate
outcomes. If you keep the checkbox labelled
"intermediate results” selected, you'll see the
outcomes of the enhancement, segmentation, and
compression phases. In order to activate the
procedure push button, you must first pick the
test picture. Following the user's click on this
button, the back end performs segmentation,

enhancement, compression, ROI selection,
feature extraction, comparison of features with
training features, and ultimately display of the
result. By using the "transmit" button, the ROI
picture may be sent from one location to another
on the same property.
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