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1 Introduction:

Diabetes is a varied group of disorders that can ultimately lead to an increase in blood glucose levels
and a deficiency in urine glucose [1]. It is not an inherited illness. Despite attempting to address issues
using historical or prior examples, ML is a subset of Al [2]. Machine learning, as contrast to Al
applications, entails discovering hidden patterns in data as well as then using those patterns to
categorise or forecast a problem-related event [3]. Dimensionality reduction is a potent way to deal
with scaling the statistics back up. A decrease in dimensionality is sought while maintaining estimates
between several over-the-top dimensional vectors using this technology [4].

2 Related works:
For instance, Cao and Chong [5] represented a comparison study of PCA, XPCA, and ICA as feature
extraction for SVM; [6] compared PCA, KPCA, and ICA for SVM classification; [7] built an

empirical study of dimensionality reduction in SVM using PCA, KPCA, and ICA; and [8] represented
a comparative study of PCA, XPCA, and ICA [9] as feature extraction for SVM [10].

Available at: https://technicaljournals.org/RJCSE/index.php/journal 45



Research Journal of Computer Systems and Engineering

3 Research methodology:

Since a decade ago, the number of persons with diabetes has dramatically increased. Key factor
contributing to rise of diabetes is current human behaviour. There are three basic sorts of errors that
can occur in the present medical diagnosing process.

1. False-negative testing is when a patient's test results indicate that they do not have diabetes but, in
fact, they already have the disease.

2. falsely positive in nature. In this case, despite test results indicating otherwise, the patient is not
actually diabetic.

3. The third type is unclassifiable, which occurs when a system is unable to identify a certain scenario.
The reason for this is that an unclassified form of prediction for a certain patient may result from
insufficient knowledge extraction from historical data. The following is the suggested architecture for
detecting diabetes:
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Figure 1: Overall architecture

By maximising the covariance between y and t1 while adhering to the restriction of k wl k=1, PLS1
finds first latent component t1 = Xw1. The following objective function corresponds to eq. (1):

wl = arg max wT w =1 (Cov(Xw,y)) (1)

The Lagrange multiplier approach can be used to quickly solve the maximising problem in Equation

).
wl =XTy/kXTyk
El =X —-tlpT1fl =y —tlqT1
pT1 = (tT1tl) —1tT1XqT1 = (tT1tl) —1tT1ly
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tk = Ek — 1wk

pTk = (tTktk) —1tTkEk—1

qTk = (tTktk) —1tTk fk—1
Ek = Ek—1 — tkpTk (2)

fk = fk—1 — tkqTk

V=WEFPTW) —1,(@2)
4 Performance Analysis:
On Windows 10, we run the simulations using the PyTorch deep learning framework. The PC used for
the tests has an AMD Ryzen 5 1600X Six-Core Processor and an 8GB GeForce GTX 1070Ti GPU.

Programming is carried out using the Python language.

Table.1.The Overall Outcome of Performance Measure of ICA,PCA,UMAP -PLSDA

Dataset Techniqu | Accuracy | Precisio | Sensitiv | Specific F1- AUC-
es Score(%o) n(%o) ity(%0) ity(%) | Score(%o) Score(%o)
Diabetes and ICA
Heart Disease 84.49 89.57 74.64 92.73 81.43 83.68
(PLSDA)
Dataset
Diabetes and
Heart PCAPLS 95.05 88.00 91.67 96.10 89.80 93.89
. DA)
Disease(Merge)
Diabetes and
Heart UMAP(PL 71.67 69.12 68.12 74.55 68.62 71.31
. SDA)
Disease(Merge)

From data set on diabetes and heart disease, accuracy analysis is used to identify diabetes, and
combined data value is used to assess patient's diabetes across board. Analysis shows that PCA with
PLSDA has highest accuracy compared to other dimensionality reduction techniques.

Accuracy

W (CA (PLSDA)
W PCA (PLSDA)
- UMAP (PLSDA)

Figure.2. Comparison of Accuracy for various DR techniques
Contents of table 1 are graphically represented in figure 2. While the UMAP technique, which had an

accuracy value of approximately 71.6%, had the worst result. In addition, ICA method gains greater
accuracy when compared to prior one, which had an accuracy of roughly 84.49%. Finally, the PCA
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technique achieves maximum Accuracy value of 95.05% after merged dataset, outperforming
performance of other models.
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Figure.3. Comparison of Precision for various DR techniques

Contents of table 1 are graphically represented in figure 3. While the UMAP technique, which had a
Precision value of approximately 69.12%, had worst result. The PCA method simultaneously gains
greater Precision compared to prior one by roughly 88.00%. Finally, by achieving a maximum
Accuracy value of 89.57%, the ICA approach performs more effectively than the performance of the
other models.
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Figure.4. Comparison of Sensitivity for various DR techniques

Graphic representation of Table.2.contents is Figure.4. While the UMAP technique, which had a
Sensitivity value of approximately 68.12%, had worst result. The ICA method simultaneously gains
increased sensitivity compared to prior one, which was roughly 74.64%. Finally, PCA method
achieves the greatest Sensitivity value of 89.57% with the combined dataset, outperforming the
performance of the other models.
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F1-Score
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Figure.5. Comparison of F1-Score for various DR techniques

Graphic representation of Table.1's contents is Figure.5. It displays F1-Score comparison for the DR
approaches for the Diabetes and Heart Disease Dataset. According to this figure, the PCA outperforms
the other approaches in terms of F1-Score %. While the UMAP technique, which provided an F1-
Score value of around 68.72%, had the worst result. In parallel, the ICA model gains a greater F1-
Score than the previous one, which was roughly 81.43%. Finally, the PCA technique achieves the
highest F1-Score value of 89.80% with the combined dataset, outperforming the performance of the
other models.

5 Conclusion:

The goal of this study is to develop a predictive model for type 2 diabetes mellitus. Output of most
popular methods for lowering simple dimensionality are compared in this research. While PCA is a
traditional strategy, the comparison demonstrates that contemporary methods are still unable to exceed
it. The characteristics in DR must be uncorrelated but not distinct as in naive bays classifier, therefore
using ICA does not have any real relevance. This is supported empirically by the experiment, which
shows that ICA performs less accurately than the other approaches. Finally, it should be noted that DR
has shown to be a successful HD data set classifier that also performs well when applying techniques
for feature selection.
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