© July 2023| IJIRT | Volume 10 Issue 2 | ISSN: 2349-6002

Precision Measurement of Cancer Cell Diameter by
Quantitative Analysis of MRI Data Using GUI

Utsab Ray?, Karabi Ganguly?, Moumita Pal®and Kinshuk Ganguly*

!Student, Department of Biomedical Engineering, JIS College of Engineering, Kalyani
?Associate Professor, Department of Biomedical Engineering, JIS College of Engineering, Kalyani
$Associate Professor, Department of Electronics and Communication Engineering,

JIS College of Engineering, Kalyani
*Student, Department of Computer Science and Engineering, IEM, Kolkata

Abstract — Recently, photogrammetry has become much
more pertinent and is demonstrated to be helpful in a
multitude of environments. Brain tumour surveillance
employing neuroimaging is one such promising trend. The
forecasting of tumour growth using visuals combines
oncology simulation and computed tomography. When a
patient undertakes an MRI scan on a certain machine,
MRI images are clinical images that are obtained on a
computer. A tumour is a collection of aberrant masses of
tissue in which the systems that govern typical cellular
proliferation are faulty, leading to genomic instability. In
such a milieu we offer a novel method for detecting the
tumour and the cancerous area of any organ viz, brain, etc.
Using MATLAB, its diameter has been calculated from an
MRI examination of a patient. The suggested methodology
comprises many layers of noise reduction techniques to
clean up the images as well as image segmentation and
morphological, anatomical as well as structural processes
for tumour detection, extraction, and sizing.
Comprehension and examination of the severity of a
patient's brain tumour and can administer appropriate
treatment before it becomes malignant by taking regular
measurements of the tumour's size in the patient's
respective organ thereby developing a Graphical User
Interface (GUI).

Index Terms— Photogrammetry, neuroimaging, cancer,
noise reduction, comprehension.

I. INTRODUCTION

The research community has recently begun to place
more emphasis on supercomputing oncology.
According to the World Health Organization's
Figures, more than 14 million people had cancer
diagnoses in 2015. To significantly decrease suffering
and death through cancer, tumour risk individuals
must be accurately assessed, as well as each patient's
prognosis. The carcinoma prediction model, which
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recognizes those at high risk, provides a promising
approach for determining risk and advancement. It
made clinical cancer experiments better to plan and
design, and it might help accelerate the development
of therapies and outcomes. Medical imaging is
currently most typically used to identify the following
malignancies [2].

The proximate objective is to foretell the tumour
progression in cancer images. In addition to functional
imaging, another field of research and improvement is
modeling based on imaging. In oncology, modeling is
utilized to comprehend and forecast malignant
transformation as well as foresee the outcomes of
targeted and non-targeted treatments. There is a very
large range, most likely encompassing numerous
developmental phases. Because numerous systems are
involved in the formation of living things, knot
reproduction is a painstaking issue. Although
functional imaging could yet add more information,
the use of morphological imaging in conjunction with
"spatial" models looks to work effectively. It answers
key problems and portrays tumour recurrence or
treatment reaction in many different ways using
imaging techniques. Now, its variable clinical
application is practicable [3]. Though computational
oncology is a more developed field than brain tumour
image analysis, active research is being done to deal
with the variety of appearances of brain tumours,
which  makes generic tumour-bearing brain
segmentation and registration difficult. There lies 3
distinct juntures of tumour: (i) Benign, (ii) Pre
Malignant, and (iii) Malignant. Non-cancerous or
innocuous tumours which remain traceable to the
origin of initial genesis are dubbed benign tumours [4].
Stratification of cancers is codified on the
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gyroundrock of their cradle. Epitomes of cancer are (i)
Carcinomas: originate from epithelia, including the
epithelium and indeed the membrane of abdominal
endocrine glands. Those try to compensate for about
85% of all malignancies. (ii) Melanomas: Most
mitogenic tumours are malignant nodules. (iii)
Sarcomas: They are developed through tissues that
were initially discovered in mesenchymal, such as the
spine, adipose, and collagen. In people, they are
uncommon. (iv) Leukemias andlymphomas: These are
myeloid cancers. Malignant tumours are also known
as neoplasms and develop rapidly, with the boundless
life span of the proliferating cells, and become
progressively metastatic. These malignancies, such as
warts, remain dormant in size over a certain
maturation and get encapsulated in the collagenous
sheath. These lesions are not encapsulated and can
disseminate, or metastasize to distant organs, through
the peritoneum, lymph, or blood. When certain
fundamental organs are impaired, they turn
catastrophic. [5].Magnetic resonance scanning (MRI)
or computed tomography (CT) can identify the
neoplasm in a suspected subject [6]. To construct a
cross-sectional view of the cortex throughout a CT
scan, the scanner gathers numerous X-ray images
acquired from various angles. For anatomical
investigation of neurodevelopment and aberrations,
MRI scanners are frequently preferred [7]. They
generate massive pictures exploiting a high frequency
sound wave. However, the MRI pictures of the brain
show not just the lesion and thus any concomitant
noise during testing, but as well as the grey and white
matter, cerebrospinal fluid, and cranial components
that are present predominantly [8]. Consequently, the
most preferred approach for intercepting tumours is
MRI. MRI is enormously well among people because
it's non-invasive. MRI aids in illuminating the internal
anatomy of the body and allows for the comparison of
normal and diseased tissues [9].

In this paper, a novel approach to image processing is
undergone by considering the MRI images of
carcinogenic cells, and by considering different planes
the image has been analyzed followed by
consideration of accurate plane for further stages like
image segmentation, noise removal, identification of
holes, etc. Finally, comprehension of the desired
approach has been forecasted by calculation of the
diameter completely on the user variability by
developing a GUI thus fetching an uncomplicated
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measure for doctors to apply diagnosis and further
treatment investigations.

Il. RELATED WORK

In 2001, Sin et al [10] presented a gray - level
distribution - based method based on entropy that
appraised the similarity among a chosen blueprint and
also the true scenario which served as the inspiration
for the image in question using an index designated as
the Gray - Scale Image Entropy (GIE). In [11], the
authors had been using a multitude of image retrieval
and image segmentation methods, which include
Canny edge detection and an adaptive threshold
approach, to recognize nodules from brain MRIs.
Focus on a limited sample size of only 102 images
obtained, the authors then used artificial neural
technology to categorize as malignancy. In order to
optimally retrieve tumour from MRI images, the
authors of [12] adopted refined contrast enhancement
followed by topological surgery. For picture
interpretation, a conventional machine learning
classifier was also applied. In [13], color scheme
visual segmentation and tumour detection were
realized by FCM & k-means clustering algorithms.
Yogita et al. had used the k-means clustering method
and watershed morphological operations in [14] to
quantify the radius and area of the tumour, however,
our hypothesized method's noise removal stage was
not included in their installation. Little investigation
has been performed on the user registration to align
images of brain malignancies with such a determining
the optimal, even though the bulk of procedures, such
as those utilized by Verma et al. [15], focus solely on
the malignant subdivision. One of the most recent
attempts to alter an enrollment and fragmentation
strategy for images of neurological disorders was
made by Zacharaki et al. [16]. To detect or harvest the
tumour from that an MRI image, publishers in [17]
were using a colorized version computational structure
of background subtraction first from the image, image
segmentation followed by morphological operation,
but the size has not been calculated in any of the work
mentioned, which could have been important in
determining the severity of the lesion. Brain MRI
classification of brain tumours has been the emphasis
of more experimental studies [18]-[19]. The attention
has been on tumour recovery or categorization since it
is seen in the majority of such procedures. To the best
of our knowledge, our suggested model includes
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methods for both tumour excision and size & territory
determination that, in the event of an early diagnosis,
could be wuseful for monitoring the tumour's
progression or a person's treatment. So every image
processing stage necessary for tumour extraction and
size determination in our model is described in detail
in the section that follows.

I11. METHODOLOGY

The manner of approach of this work entails various
stages of image processing correlating different
planes, removal of noise followed by deliberation of
the accurate plane for further stages like image
segmentation, noise removal, identification of holes,
etc. This work finally determines the diameter of a
tumour cell [20]. Fig 1 represents the workflow of the
work done in various stages.

Figure 1: Methodology of workflow

A. Import Image

The importing image is the initial step of this entire
workflow before the contriving of the process.

B. Pre Processing

Use Pre-processing an image to eradicate undesired
imperfections will improve the image's parameters to
improve the data that is present in them, making them
more useful for computation. Pre-processing strives to
preprocess by providing contrast enhancement and
removing noise from the image.

Pre-processing activities include: Grayscale transfer;
image enhancement; image filtering  with
segmentation; and contrast stretching.

C. Conversion to grayscale

A bitmap simply contains grey scale values, whereas
primary colors (RGB) content is incorporated in MRI
images. Red, green, and blue hues all have weightage
in the color grey. Deployment of grey scale intensity
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in RGB space is undergone to designate a single
intensity value for each pixel.

D. Filtering

This approach minimizes the amount of noise in an
image. Because the mean values acquired by
averaging filters cause the image to become blurry, the
median filter, which yields median values of the
squares, is adopted. is [7].

E. Computing Threshold Segmentattion

Threshold segmentation, which relies on extracting the
binary image from the grayscale image, is perhaps the
most adaptable and widely used technique. Using the
threshold segmentation algorithm, aberrant tissue can
be separated from chondrocytes. This method uses a
variety of techniques, including Otsu's method and K-
means clustering. K-means clustering, which is mostly
used to detect object boundaries, makes it substantially
simpler to interpret the results when a picture is
depicted [21].

F. Post Processing and compute result

Erosion and dilation are instances of the segmentation
algorithm. After convolving to binary format, the
binary image is then susceptible via morphological
transformations like feature extraction. The
thresholding intends to isolate the carcinoma from the
landscape of the shot. Only the light-skinned
malignancy component of the image is now
noticeable. In contrast to the other sectors in the image,
the tumour region exhibits the maximum
concentration [22].

The flow of the algorithm that entailed the
methodology can be visualized in Figure 2.

: | [ Conversioninto | High Pass filter for
‘ Image input '—«] binary image r_v noise removal

M

Median filter for

Measure the Threshold ing i
2 (——— Threshol {———— enhancing image
desired outcome Segmentation quality e

Figure 2 - Algorithm implementation onus
IV. RESULTS AND DISCUSSIONS
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Original Image Red Plane

Figure 3: Different planes of an image along with the
original one
In Figure 3 the obtained original image is imported
along with representation in various planes of the
respective image. It is an enlarged representation of
the Jitter Matrix which bears all the 3 plane
representations of an image. Definite cells pertain to
an indication of distinct pixels of the respective image.

It encrypts an easier approach for further computation.
Blue plane threshold Holes filled

Figure 4. Binary image along with image processing stages

In Figure 4 binary image bearing the advantage of
allowing easy discrimination of data or the defined
image from the given background is selected in the pre
processing stage. Blue plane thresholding is done
considering the blue plane as the values about pixel
stays close to the black as per binary ratio in the
grayscale image because to coherently choose and
define the definite approach to undergo image
processing techniques for the particular regions and
areas of interest in the suited data. In the processing
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stage, the instants of the image have been done
predominantly encountering filtration by noise
removal technique and getting more enhanced and
clear depiction of the desired plane on which
thresholding was done before sustaining post

processing over the dataset.

Figure 5. Separation of desired portions of impaired and
malignancy
In Figure 5 the desired image to be computed is

depicted from where various dimensions irrespective
of any shape can be considered based on the
tractability of the operand or user for further analysis.

Colarintensity Ve Plane of binary Image -
1 —

Binary Plane

Figure 6. Graphical correlation of color intensity against the
plane
In Figure 6 the graphical relation depicts the

correlation of a binary image’s color intensity against
the planes.
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Figure 7. Deriving the forecasted or craved result

In Figure 7 the forecasted or desired outcome can be
fetched. The result displayed is in user interface mode
where the user can measure the diameter based on the
points specified only for the needs and this method is
made more reliable by showing the values of diameter
in pixels on the edges of the scale between the
measured area of tumour.

Tumor Identification

Image Processing

Measuring diameter of {
desired area by GUI.

Figure 8. Summarizes the entire approach

The summarization of the work done in a nutshell is
represented in Figure 8.

V. CONCLUSION

From this work, it can culminate that by image
processing it is suitable to define the area of
malignancy in any cell along with the measurement of
the diameter of the respective affected tissue with the
help of GUI which is crucial for post processing and
application of diagnostic technologies for improvised
treatment.
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