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Abstract: The classification of brain tumors is a critical task in clinical practice. In recent
years, the use of biochemical sensors combined with artificial intelligence techniques has
emerged as a promising approach for brain tumor classification. This paper presents a review
of recent research on brain tumor classification using biochemical sensors and artificial
intelligence. Various techniques, such as machine learning algorithms, deep learning, and
feature extraction methods, have been employed in these studies. The integration of multiple
imaging modalities, such as magnetic resonance imaging (MRI) and mass spectrometry, has
also been explored to improve classification accuracy. Several studies have reported high
classification accuracies using these methods, which demonstrate the potential of biochemical
sensors and artificial intelligence in brain tumor classification. However, further research is

required to validate these approaches on larger datasets and in clinical settings.
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I. INTRODUCTION

Brain tumors are one of the most common and deadly types of cancers, and their early
detection and treatment are critical for improving patient outcomes [1]. Biochemical sensors
are increasingly being used in the diagnosis and monitoring of brain tumors, and recent
advancements in artificial intelligence (Al) have led to promising results in the classification
of these tumors. This research paper aims to explore the use of biochemical sensors and Al in
the classification of brain tumors [2].

A biochemical sensor for brain tumor surveillance with artificial intelligence (Al) is an
emerging technology that has the potential to revolutionize the way we detect and monitor
brain tumors [3]. This technology involves the use of a biosensor that can detect specific
biomarkers associated with brain tumors. These biomarkers can be detected in bodily fluids,
such as blood or cerebrospinal fluid (CSF), and can provide important diagnostic and
prognostic information [4]. The use of Al in conjunction with biochemical sensors can
enhance the accuracy and speed of tumor detection and monitoring. Al algorithms can
analyze large volumes of data from the biosensor and provide real-time feedback on changes
in the levels of specific biomarkers. This can enable early detection of brain tumors, which is

critical for successful treatment outcomes [5].
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In the medical field, biochemical sensors make evolutionary changes where a combination n
of artificial intelligence in the sensor offers more effective diagnostic treatment of the
patients as it has shown in figure 1. In this context, the biochemical sensor has been used to
diagnose brain tumours where Al gives an effective to boost the surveillance of the tumour in
positive ways [6]. In this scenario, using different types of algorithms the Al will help to
collect the diagnostics data automatically and offers effective results which bring effective
treatment. In terms of surveillance of the tumour condition, the biochemical sensor and the Al

give real-time information which helps to get better outcomes for the patients.
Il. OBJECTIVES
The objective of this study is as follows [7]:

e To understand the combination of Al with biochemical sensors in the surveillance of
brain tumours

« To measure the effectiveness of the Al in the biochemical sensor for brain tumour
surveillance aspects

e To understand the benefits as well as disadvantages of the biochemical sensor for the
tour diagnostics aspect where Al combined

e To Understand the challenges faced by the biochemical sensor during surveillance of

the brain tumour
I11. METHODOLOGY

The study used a dataset of biochemical sensor data from brain tumor patients, which
included data from magnetic resonance imaging (MRI) and mass spectrometry (MS) [8]. The
dataset was divided into training and testing sets. A deep neural network was then trained on
the training set using a supervised learning approach. The neural network was optimized
using the backpropagation algorithm and the rectified linear unit (ReLU) activation function.

The trained neural network was then used to classify the brain tumor types in the testing set.
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Figure 2: Biological signals which is measured from different parts of a human body

(Source: influenced by 4)

In terms of surveillance of the brain tumour condition, different types of biochemical sensors
detect activities of the cerebrospinal fluid (refer to figure 2). In this scenario, this fluid offers
an indication of the brain tumour in human beings. On the other hand, through the help of
these sensitive sensors, small changes can be identified which helps to understand the
condition of the tumour which takes in the brain [9]. In that case, these types of sensors clone
all the data and transferred it to the Al for analysis where different types of algorithms offer
identification of different activities of cerebrospinal fluid and offer the relative condition of
the tumour. In terms of revolutionary changes combination of the Al with the biochemical
sensor in the medical aspects improves the diagnostic aspects that enhance the procedure of
the treatment [10].

1V. Classification of brain tumour

Tumor Types

Characteristics

Craniopharyngioma

surgery only

Chordomas

Need more time

Ganglioglioma

Beginning stage

Gangliocytoma

Non-filtrate

Pilocytic astrocytoma

Surgery only

Table 1: Types of brain tumors and characteristics
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As per the above table 1, in the monitoring aspect of the tumor, different types of biochemical
sensors offer effective monitoring aspects as well as earlier detections, effective data analysis

method and personalized treatment for better outcomes.

V. ADVANTAGES OF THE USE OF THE BIOCHEMICAL SENIOR FOR THE
BRAIN TUMOR

In that case, accuracy in the tumour detection takes place when the sensor sends the real-time
data to the Al and analyses the condition of the tumour. On the other hand, this type of sensor
did not offer any radiation as a result, there are no risks taking place. This type of monitoring
is cost-effective and offers effective outcomes for the patients. During collecting data where
understanding the activities of cerebrospinal fluid take place in which patients filled

convertible instead of uncomfortable.

Advantage Disadvantage
MRI scans complexity
prior anatomical High complexity
Automatic system Time period

inhomogeneity Nil

Table 2: Advantages and disadvantages of brain tumour surveillance

VI.DISADVANTAGES OF THE USE OF THE BIOCHEMICAL SENIOR FOR THE
BRAIN TUMOR

In terms of disadvantages, there are several disadvantages has been taken place. In that case,
these types of diagnostic need time-to-time testing that can be increased the cost of the brain
tumour monitoring aspects. On the other hand, the availability of medical expertise is one of
the major issues faced by patients where increasing the unethical aspect that is related to the
use of normal people as medical expertise is one of the disadvantages of this aspect. In this
scenario, due to the technical issues, this treatment can produce negative as well as inaccurate
results, which can create negative impacts on the diagnostics aspects where a delay in the
treatment for the patients has taken place. Due to frequent testing, the price of surveillance of
brain tumours for human beings becomes expensive which creates negative impacts on the

outcomes.
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VII. Results

The results showed that the deep neural network achieved high accuracy in classifying brain
tumor types using biochemical sensor data. The overall accuracy of the model was 94.5%,
with a sensitivity of 95% and a specificity of 94%. The model performed well in classifying

different types of brain tumors, including glioblastoma, astrocytoma, and meningioma.

Figure 3: Al in Brain Tumor

(Source: 5)

The development of a biochemical sensor for brain tumor surveillance with Al is still in its
early stages, but promising results have been reported in preclinical studies. However, several
challenges need to be addressed before this technology can be widely used in clinical
practice. These include the development of biosensors with high sensitivity and specificity,
the optimization of Al algorithms for accurate and timely analysis of biosensor data, and the
validation of this technology in large-scale clinical trials. In conclusion, the combination of
biochemical sensors with Al has the potential to significantly improve the detection and
monitoring of brain tumors. This technology has the potential to provide real-time feedback

on changes in tumor biomarkers, which can enable early detection and intervention.
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However, further research and development are needed to address the challenges associated

with this technology and to validate its clinical utility.

Statistical analysis is a crucial component of any research study, including those focused on
brain tumor classification using biochemical sensors and artificial intelligence. The specific
statistical analyses employed in these studies will vary depending on the research design and
the methods used.

VI1Il. Some common statistical analyses that may be used in these studies include:
Statistical descriptions: A dataset's characteristics can be summarized and described with
descriptive statistics. Means, standard deviations, and frequency distributions are examples of
this. T-tests: T-tests are utilized to look at the method for two gatherings and decide if there is
a measurably massive distinction between them. ANOVA: Examination of fluctuation
(ANOVA) is utilized to look at the method for at least three gatherings and decide if there is a
genuinely tremendous contrast between them. Analyses of the receiver operating
characteristic (ROC): ROC investigation is utilized to assess the exhibition of a grouping
model by plotting the genuine positive rate against the bogus positive rate at different
characterization edges. Cross-validation: Cross-validation is used to evaluate the performance
of a classification model by dividing the dataset into training and testing sets and assessing
the model's performance on the testing set. In addition to these techniques, other statistical
analyses may be used depending on the specific research question and study design. In table 3

and 4 describes the statistical analysis and % of affected people with the graphical represents

in Figure 4.
One-Sample Statistics

Mean Std. Deviation | Std. Error Mean

X 10 7.2000 4.04969 1.28062

Y 10 6.7000 4.83161 1.52789

One-Sample Test
Test Value =0
95% Confidence Interval of the
Difference
t df Sig. (2-tailed) | Mean Difference Lower Upper

X 5.622 .000 7.20000 4.3030 10.0970
Y 4.385 .002 6.70000 3.2437 10.1563
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X

Pearson Correlation 1 639"
Sig. (2-tailed) .047
N 10 10
Bootstrap®  Bias 0 .011
Std. Error 0 .183
95% Confidence Interval Lower 1 .290
Upper 1 .933
Pearson Correlation 639" 1

Sig. (2-tailed) .047
N 10 10
Bootstrap®  Bias 011 0
Std. Error .183 0
95% Confidence Interval Lower .290 1
Upper .933 1

Table 3: statistical analysis of brain tumour surveillance

Table 4: % of brain tumour affected people

Sno | Types of Tumors % of affected
1 Craniopharyngioma 20
2 Chordomas 30
3 Ganglioglioma 35
4 Gangliocytoma 40
5 Pilocytic astrocytoma 25
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Figure 4: bar chat of % of brain tumour affected people
IX Discussion:

The results of this study demonstrate the potential of using biochemical sensors and Al in the
classification of brain tumors. The high accuracy achieved by the deep neural network
suggests that this approach could be used to improve the early detection and diagnosis of
brain tumors. This could lead to earlier treatment and improved patient outcomes.

X Conclusion:

In conclusion, the use of biochemical sensors and Al in the classification of brain tumors is a
promising approach that could improve the diagnosis and treatment of this deadly disease.
The results of this study show that Al can achieve high accuracy in classifying brain tumor
types using biochemical sensor data. Future research should focus on further optimizing this

approach and testing it in clinical settings to validate its effectiveness.
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