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ABSTRACT 
 

Magnetic Resonance Imaging (MRI) is a medical computer technology that can be utilized for the diagnosis 
of brain cancers. MRI is a medical imaging technique that utilizes magnetic fields based on the principles of 
computed tomography. Nevertheless, there are still deficiencies in the areas of interpretation, temporal 
analysis, and visualization. The primary objective of this study is to identify the precise features of the Glioma 
tissue, including its location and size. The study utilized MRI images in bmp format obtained from the Cipto 
Mangunkusumo Jakarta Central General Hospital. The study focused on developing algorithms using active 
contour methods, otsu method, and hybrid method. Additionally, the study incorporated object detection ROI 
combined with region feature methods. The area of the glioma was calculated using Matlab and Python tools 
throughout the testing phase. This study utilizes imaging data from 13 T1 contrasted axial sequence 
components.  
The outcome of the segmentation and extraction method is utilized to compute the glioma's area, which is 
determined by the pixels that have undergone processing. The hybrid method effectively distinguishes the 
object under study from other objects. This method achieves an average accuracy rate of 99% when using 
numerical methods that involve absolute and relative error calculations, as well as extraction segmentation 
processes with template matching algorithms. The average precision value of +1 indicates that feature 
extraction with a hybrid approach is dependable for clinical evaluation 

Keywords: Brain Tumor, Hybrid, MRI, Pixel, Template Matching 
 
1. INTRODUCTION  
 

The domain of computer science and 
communication is intricately linked to human labor 
[1]. Thanks to technological advancements in the 
sphere of communication media, which are based on 
the foundations of information technology [2]. 
Computer media has exhibited a diverse range of 
sizes, spanning from compact devices to expansive 
systems, all showcasing remarkable performance 
capabilities [3] [4] [5]. In addition, technology has 
greatly enhanced different areas of human labor by 
enabling faster, more efficient, and more economical 
operational operations [6]. 

Health professionals continue to use manual 
techniques, the MRI provider's application viewer, 
and mathematical morphology embedded in 
computer science calculations for measuring the 
remaining portion of the tumor object that requires 
manual measurement, particularly the diatarsis. 

Nevertheless, because the tumor in this instance has 
a range of forms, kinds, depths, and incisions, the 
image acquired during the detection process using an 
MRI machine is still far from accurate in identifying 
the location of the tumor item. In computer science, 
manual research methods are no longer viable, so 
researchers need to be able to perform a variety of 
processing operations on images that are created 
using viewers. However, no pixel approach has been 
used yet, which would allow data to be processed 
without sacrificing the values or characteristics of 
MRI image datasets. 

Further study aims to build on previously 
conducted studies in order to process and assess MRI 
image measurements using a pixel-by-pixel 
approach. 

In order to streamline treatment interventions and 
clinical trials, it is necessary to conduct a concise and 
thorough assessment of GBM [7]. Considering the 
circumstances, it appears that creating a volume 
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strategy would be a more prudent decision. The 
rationale for the importance of the advancement, 
regularity, and availability of the segmentation 
strategy is vital. This study demonstrates a robust 
correlation between the ellipsoid formula and hand 
segmentation in accurately predicting the volume of 
the GBM division [8]. This association is mostly 
observed in the precise determination of the patient's 
reaction to treatment, as classified by the four RANO 
groups. According to the results, the use of an 
ellipsoid formula can be beneficial for measuring in 
clinical scenarios [9]. 

The morphology and dimensions of the 
hematoma, together with individual differences, can 
impact the utilization of the Tada method for 
quantifying intracerebral bleeding (ICH) [10]. The 
volume range of 20-40 ml exhibits reduced inter-
observer reliability, leading to potential inaccuracies 
in disease assessment and therapy. Implementing 
ways to address the limitations mentioned above and 
enhance the accuracy of the quantity measured [11] 
is crucial in evaluating two distinct techniques for 
measuring the volume of intracerebral hemorrhage 
(ICH) [12]. The two methods used are software-
aided planimetry and the elliptical volume approach, 
generally known as ABC/2. Section [13] [14]: 

A multitude of methods for viewing tumor 
volumes are elucidated in a series of current 
scientific studies [15], commencing with the 
utilization of multiple two-dimensional 
photographs. Several studies indicate that the hemi-
ellipsoids provide a realistic representation of the 
tumor's three-dimensional shape. To determine three 
crucial dimensions, namely height [16], breadth, and 
length, it is necessary to have estimates of tumor 
volume [17]. 

A new system to categorize hemi-ellipsoid brain 
tumors is presented by the author. Using 

mathematical morphology, this approach utilizes 
active contour approaches, Otsu methods [18], basic 
morphological operations, and data extraction [19]. 
According to this research, the technique that 
previously used a mathematical approach is not 
good, but it needs a pixel approach in the field of 
computer science between algorithms as well as 
previous research, has not known the shortcomings 
for the algority used either or errors as comparisons 
between the algoritms and also with the matching 
between the tumor area objects of the algoritm being 
studied. The comparison with the size of the pixels 
[20] as a measure to distinguish between different 
types of cancer. Shapes performed with otsu 
algorithms, active contours [21] and using 
microdicom [22] application calculations will be 
used in the evaluation process as well as hybrid [23] 
algoritms like brain tumors, when classifying [24] 
items based on detection. 

2. METHOD 

This analysis utilized magnetic resonance 
imaging data (MRI) obtained from the data 
collection of the General Hospital of Cipto 
Mangunkusumo Center [25]. This dataset offers 
statistics regarding the incidence of cerebrovascular 
illness. The data [26] [27] comprises a collection of 
clinically obtained information regarding brain 
tumors from the RSUP Department of Radiology 
Cipto Mangun Kusumo. A qualified 
neuroradiologist [27] is required to regularly update 
the dataset and supply fundamental truth labels. 
After being acquired, magnetic resonance imaging 
(MRI) is then digitized and stored. Figure 1 displays 
the compilation of photographs from the 
investigation.  

 

  
  

  
A B C D E F 
Figure 1 Original MRI picture (A), Ground Truth (B), Microdicom (C), Active Contour (D), Otsu 

(E), Hybrid(F) 

The design given by this study consists of 
three primary phases: (1) Saving photographs in the 
BMP image format[28]. (2) Establishing ground 
truth[29] as the fundamental reference values for 
comparison with alternative [30] methods in the 
future; (3) Employing active, Otsu, and hybrid 

contour algorithms with extended morphological 
[31] processes for brain tumor segmentation, along 
with calculations using microdicom applications. 
Several algorithms are employed, which begin by 
establishing ground truth and involve extensive 
computation using tools such as microdecom viewer, 
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otsu, active contours, and hybrids. These algorithms 
are typically utilized to extract statistical information 
from photographs. Furthermore, the extraction 
procedure considers the dimensions of the pixels 
associated with each approach. 

2.1 Dataset 

This approach necessitates the submission 
of precise and validated data regarding the precise 
location of the tumor illustrated in the image [32] 
[33]. This information will provide as training data 
and a standard for evaluating various research 
methodologies, such as manual mathematical 
morphology, pixel-based segmentation and 
extraction methods without manual intervention, and 
template matching algorithms. Subsequently, the 
image region is precisely defined in order to 
differentiate the intended primary topic from the 
encompassing background. In order to continue, it is 
necessary to utilize complex algorithms to guarantee 
accurate numerical values for every image [34]. 

 
2.2.2 Segmentation 

The active contour methodology is 
employed for segmenting MRI images that have 
undergone prior processing. Figure 1 employs 
oxygen, active contour, and hybrid approaches for 
the purpose of detecting brain cancer. Magnetic 
resonance imaging (MRI) segmentation is employed 
to detect regions with distinct features that indicate 
the presence of brain tumors. It also helps 
differentiate between tumor and non-tumor entities 
by analyzing the RGB values retrieved from MRI 
images [35]. 

2.2.3 Extraction 

Extraction is the primary phase to be 
carried out as a basis for finding complete 
information from the image to be researched. 

a. Create Ground Truth 
Calculations using ground truth data 
are utilized to obtain fundamental 
benchmark values derived from 
alternative techniques [36] [37]. The 
given MRI image ( Figure 1B) will 
serve as a reference point for 
comparison with other algorithms. 
Ground truth will be established, and a 
certain tumor location has been 
designated as the baseline value [38]. 

b. Dataset derived from microdicom 
applications 
The dataset is derived from the original 
MRI data obtained using the 
Microdicom MRI viewer tool. The 
MRI image displayed (Figure 1 C) 
above is generated by processing the 
data set using the microdicom 
application. The application provides 
features that facilitate the user in 
determining the size of the tumor area.  
 

c. Datasets based on active contours 
The segmentation method in this 
process employs an active contour, 
which is a closed curve that can 
dynamically expand or contract to 
accurately delineate the image. Here is 
the initial MRI image that will undergo 
processing. The active contour method 
has been employed to segment the 
MRI picture, wherein the contour 
adapts to the targeted brain tumor 
location within the image. Once the 
detection is complete, the object will 
be marked with a yellow indicator, 
signifying that the image has 
successfully identified and selected the 
object using the activated contour 
(Figure 1 D). 

d. Datasets based on Otsu algorithms 

The segmentation approach in this 
process employs the Otsu method. This 
approach calculates the distribution of 
picture intensity and image weight, and 
provides a threshold value of 256. 
When the image value is altered in 
advanced study, the image will be 
transformed into a white color. Here is 
the initial MRI image that has to be 
analyzed. 
 

 
 

Figure 2 Results of Otsu's MRI 
algorithm 

 
The extraction process involves 
utilizing the Otsu thresholding 
algorithm, followed by contour 
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detection. This process entails 
identifying a bounding box around the 
tumor and marking it in blue to 
facilitate differentiation between 
images without tumors and those with 
tumors. 

e. Hybrid Algorithm-Based Datasets 

 

Figure 3 Hybrid algorithm MRI results 

The hybrid technique involves 
multiple procedures, such as picture 
acquisition and the utilization of 
acoustic thresholding in conjunction 
with the active contour method. This 
procedure starts with the initial 
acquisition of the MRI image. Next, 
the Otsu thresholding technique is 
applied to assign a label to the object in 
the image. Finally, active contours are 
used to segment the image. The next 
approach involves employing the 
active contour method for detection. 
This method identifies photos with 
similarities and adapts to the indicated 
image object for detection 
 

f. Pixel calculation 

The procedure involves employing 
many techniques, including the 
employment of microdicom MRI 
viewer software, Otsu procedures, 
active contours, and hybrids. The 
subsequent actions are executed: 
 

 
 

Figure 4 Measurement Method Circuit Diagram 
 

The aforementioned procedures 
involve the primary procedure of 
segmenting and extracting using the 
microdicom, otsu, active contour, and 
hybrid methods with a pixel-based 
methodology approach 

g. Template Matching Algorithm 

At this stage, the method will utilize a 
pixel-based template matching 
algorithm acquired via segmentation 
processing. The extraction of pixels 
will be performed using a variety of 
methods, including approaches using 
the microdicom program, active 
contours, otsu, and hybrids. The 
selected approach will depend on the 
fundamental truth as the benchmark 
value. After implementing the 
approach, the advanced procedure will 
utilize the pixel template matching 
algorithm [39]. 
The survey undertaken by involves the 
comparison of each pixel in a digital 
picture matrix with a template image 
using this technique. Template 
matching using equations: 
 

𝑟 =
∑ (௫೔ೖି௫̅).(௬ೕೖି௬ത)ಿ

ೖసభ

ට∑ (௫೔ೖି௫̅)మ.∑ (௬ೕೖି௬തಿ
ೖసభ )మಿ

ೖసభ

  (1) 

 
The correlation coefficient, denoted as 
r, is the measure of correlation between 
two variables. In this context, xik 
refers to the image that serves as the 
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reference, while x̄ represents the 
average value of the image. 

h. Algorithm error 

Accuracy is commonly defined as the 
degree to which a quantitative 
measurement deviates from the true 
value[40]. When performing 
computations using numerical 
methods, it is crucial to conduct error 
analysis. The error magnitude 
quantifies the precision of the 
numerical solution, reflecting its 
proximity to the correct answer 

True value = Approximation + Error If the 
margin value against the true value is a, then the 
difference is called Error. 

In the field of numerical techniques, 
failure, sometimes referred to as error, 
refers to the discrepancy between the 
actual value and the value produced by 
the iterative process aimed at 
approaching the true value. 
Nevertheless, employing an inaccurate 
numerical approach does not imply 
that the outcome is completely 
unreliable; it is possible to decrease 
mistakes to the greatest extent feasible, 
resulting in a result that is quite 
proximate to the actual number, or 
even approaching zero. 
 
Within the field of numerical 
techniques, accuracy can be assessed 
by two distinct measures: absolute 
error and relative error. An absolute 
mistake is the absolute value of the 
difference between the real value x and 
the observed value x' 

𝜖஺ = |𝑥 − 𝑥′|  (2) 

A relative error is calculated by 
dividing the difference between the 
actual value x and the observed value 
x' by the actual value, as opposed to an 

absolute error. The outcome obtained 
is a value without any associated unit. 
The equation for relative error is 
displayed below. 

𝜖ோ = ቚ
௫ି௫ᇲ

௫
ቚ 100%  (3) 

Precision is the frequency with which 
measurements are conducted under 
same conditions, yielding consistent 
outcomes. In this case for the 
calculation of absolute error and 
relative error on numerical methods as 
follows: 

1. Error Absolutely 

𝜖஺ = |357 − 1008| 

2. Error Relative 

𝜖ோ = ฬ
357 − 1008

357
ฬ 100% 

3. Percentage 

Formula:   

 𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 =  
ீ௥௢௨௡ௗ ்௥௨௧௛ ௏௔௟௨௘

௏௔௟௨௘ ை௕௧௔௜௡௘ௗ
100% 

or 

𝐴𝑐𝑐𝑢𝑟𝑎𝑐𝑦 = 100% − 𝑉𝑎𝑙𝑢𝑒 𝑂𝑏𝑡𝑎𝑖𝑛𝑒𝑑 
 
3. RESULT AND DISCUSSION 
 

Software utilized for MRI imaging 
operations includes Matlab and Python. The 
utilization of Otsu algorithms, active and hybrid 
contours, along with the application of MicroDicom 
software, enables the measurement of tumor regions. 
The endeavor necessitates the use of segmented MRI 
scans to precisely isolate the particular region of the 
tumor within each object. Furthermore, the 
methodology employed microdicom applications, 
active contour, Otsu, and hybrid techniques to 
generate MRI pictures of the Axial T1 Contracts 
type, with dimensions of 256x256 pixels. In this 
situation, the algorithms have been used to acquire 
the result. The computation of the error can be 
followed using the algorithm that has been 
implemented as described below: 

a. Results Algorithm Error 

 
Table 1 Calculation of Absolute Error Based on Numerical Methods 

Basic Value 
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No Ground Truth Active Contour Microdicom Otsu Hybrid 

1 357 1008 691 209 340 

Error Absolut 

  Active Contour Microdicom Otsu Hybrid 

  -651 -334 148 17 

The absolute error calculations in Table 1 are derived from numerical methods. The value is derived 
through the utilization of the ground truth formation process, the active contour methodology, the 
microdicom viewer, the otsu methodology, and culminates with the hybrid process. The base value is derived 
from processing various methods applied to glioma MRI image segmentation. Once obtained, the value is 
scaled to calculate the absolute error between the base value and the actual value. The table shows the 
minimum error value for the hybrid method, while the active contour method yields the maximum value. The 
hirbid method is a fusion of the otsu method and the active contour method. 

 
Table 2 Relative Error Calculation Based on Numerical Methods 

Basic Value 

No Ground Truth Active Contour Microdicom Otsu Hybrid 

1 357 1008 691 209 340 

Error Absolut 

  Active Contour Microdicom Otsu Hybrid 

  -182% -94% 41% 5% 

Calculate the relative error using numerical methods in table 2. The value is derived by the utilization 
of the ground truth formation process, the active contour methodology, the microdicom viewer, the otsu 
methodology, and the hybrid process. Basic values are derived from the analysis of glioma MRI image slices 
using various methodologies. Once the values have been acquired, the error value is determined by scaling 
the difference between the base value and the relative error. The hybrid approach exhibits the minimum error 
value in the table, whereas the active contour method demonstrates the maximum value. The hirbid method 
is a fusion of the otsu method and the active contour method. The resulting hybrid value is the error 
percentage, which is 5%. 

Table 3 Percentage Calculation Based on Numerical Methods 
Basic Value 

No Ground Truth Active Contour Microdicom Otsu Hyrbid 

1 357 1008 691 209 340 

Error Absolut 

  Active Contour Microdicom Otsu Hybrid 

  282% 194% 59% 95% 

Calculate accuracy using numerical methods based on the data provided in table 3.3. The value is 
derived by the utilization of the ground truth formation process, the active contour methodology, the 
microdicom viewer, the otsu methodology, and the hybrid process. The base value is derived from the 
processing of several methods applied to an MRI image of a glioma, specifically acquired by chopping the 
image. Once the desired value is attained, it is determined by subtracting the error value from 100% accuracy, 
which is obtained through reduction cutting. The outcome is determined by the cutting value, which is set at 
100% initially and then reduced to 95% in the hybrid approach. The highest value is obtained when 
employing the active contour computation. 

b. Results Algoritm Template Matching 

This algorithm utilizes various algorithms, such as Otsu, active, and hybrid contours, to compare and 
match the results of image processing. Additionally, it compares the calculated result obtained from a 
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microdicom viewer application. The purpose of this algorithm is to identify images in the form of letters, 
numbers, bookmarks, and other applications that involve image matching. In order to determine whether a 
PCB image is free of flaws or not, a correlation value of 1 indicates that it is good, while a correspondence 
value of -1 indicates the presence of total defects. The formula employed is: 

𝑟 =
∑ (𝑥௜௞ − 𝑥̅). (𝑦௝௞ − 𝑦ത)ே

௞ୀଵ

ට∑ (𝑥௜௞ − 𝑥̅)ଶ. ∑ (𝑦௝௞ − 𝑦തே
௞ୀଵ )ଶே

௞ୀଵ

 

The equation provided indicates that "r" represents the correlation coefficient, "xik" represents the 
image that serves as the reference, and "x̄" represents the average value of the reference image. Let y represent 
the input image,  represent the average of the input picture, and n represent the number of pixels in the image. 

The equation provided allows for the implementation of a sophisticated hybrid approach that involves 
the pixel acquisition unit. This method can then be further enhanced through the utilization of the template 
matching algorithm, which operates according to the following specifications: 

a) Comparing the outcomes of template matching with active contours 

𝑟 =
∑ (2090 − 1389). (2601 − 1683)ଵଷ

௞ୀଵ

ඥ∑ (2090 − 1389)ଶ. ∑ (2601 − 1683ଵଷ
௞ୀଵ )ଶଵଷ

௞ୀଵ

= −1 

b) Results of template matching using microdicom 

𝑟 =
∑ (2090 − 1389). (8806 − 4908)ଵଷ

௞ୀଵ

ඥ∑ (2090 − 1389)ଶ. ∑ (8806 − 4908ଵଷ
௞ୀଵ )ଶଵଷ

௞ୀଵ

= −1 

c) The results involve the matching of a template with the Otsu method. 

𝑟 =
∑ (2090 − 1389). (1748 − 1311)ଵଷ

௞ୀଵ

ඥ∑ (2090 − 1389)ଶ. ∑ (1748 − 1311ଵଷ
௞ୀଵ )ଶଵଷ

௞ୀଵ

= −1 

d) Utilizing hybrid template matching for matching purposes. 

𝑟 =
∑ (2090 − 1389). (2084 − 1360)ଵଷ

௞ୀଵ

ඥ∑ (2090 − 1389)ଶ. ∑ (2084 − 1360ଵଷ
௞ୀଵ )ଶଵଷ

௞ୀଵ

= 1 

The segmentation procedure and initial extraction are completed. The processing was conducted using 
a pixel-based methodology, beginning with the utilization of ground truth, otsu, active and hybrid contours 
for processing. Additionally, errors in algorithm calculations were mitigated through the application of 
numerical methods, both abstract and relative. Tumor area matching was achieved through the 
implementation of a template matching algorithm, culminating in the utilization of template matches. 
Furthermore, the algorithm template achieves the highest performance on hybrids when the coefficient value 
is +1, surpassing the optimal value of previous techniques. 
 
4. CONCLUSION 

Utilizing model methods in conjunction with pixel-
based approaches has yielded optimal outcomes for 
both tadala and hybrid formulas by means of pixel 
analysis and template matching. Hence, additional 
advancements are required in the pixel methodology 
for the purpose of segmentation and extraction. 

1. The suggested approach achieves a 
detection accuracy of 99% in 

distinguishing between the primary object 
and the tumor area in a picture. The 
separation of picture objects is achieved 
through the recognition of visual patterns 
using techniques such as thresholding, 
active contours, and Otsu's method. 
Additionally, a combination of active 
contours and Otsu's method is used, along 
with the creation of ground truth for each 
image. 
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2. Proposed are hybrid algorithms that 
combine the Otsu method with active 
contours for extracting tumor areas in the 
brain. The segmentation process in the 
hybrid algorithm yields pixels, which are 
then used in the extraction process using 
methods such as the Otsu method, active 
contour, hybrid, and template matching 
algorithms. 

3. The accuracy calculation in this study 
utilizes the error methodology derived from 
active contour techniques, otsu , 
microdicom, and hybrid. The outcome can 
be achieved by determining the pixel size 
using the pixel approach, which has an 
average accuracy of 99%. This can be done 
by the numeric method, which calculates 
the absolute and relative errors, resulting in 
a value of 99%. 

4. By analyzing the results of MRI imaging, 
researchers can conduct investigations to 
detect and characterize various types of 
brain tumors. 

5. Research might concentrate on creating 
algorithms or other methods that can 
improve measurement accuracy to enhance 
the results of thorough measurements and 
the detection of brain tumor locations. 
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