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Abstract“-Automated recognition of surgical phases is a
prerequisite for computer-assisted analysis of surgeries.
The research on phase recognition has been mostly driven
by publicly available datasets of laparoscopic
cholecystectomy (Lap Chole) videos. Yet, videos observed
in real-world settings might contain challenges, such as
additional phases and images, which may be missing in
curated public datasets.In recent times, many studies
concerning surgical video analysis are being conducted due
to its growing importance in many medical applications. In
particular, it is very important to be able to recognize the
current surgical phase because the phase information can
be utilized in various ways both during and after
surgery.We observed strong differences between our
dataset and the most commonly used public dataset for
surgical phase recognition, Cholec80. We further trained
and compared several state-of-the-art phase recognition
models on our dataset. The models performances greatly
varied across surgical phases and images. In particular, our
results highlighted the challenge of recognizing extremely
under-represented phases (usually missing in public
datasets); the major phases were recognized with at least
higher percent recall. Overall, our results highlighted the
need to better understand the distribution of the video data
phase recognition models are trained on”.
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. INTRODUCTION

Over the past decades, laparoscopic surgeries
have been increasingly preferred over open surgeries.
“They present a shorter patient recovery time and a lower
complication rate . During laparoscopies, a few small
incisions are made in the abdomen; surgeons are guided
by the video captured with the laparoscope, a small
camera inserted through one of these incisions. The
availability of this camera recording opened the door to
computer vision-based use cases such as intra-operative
surgeon assistance or post-operative analysis of the
surgery . Post-operative surgery analysis can be used to
review the given milestone of surgery or perform post-
operative skill assessment . In the future, operating rooms
(OR) will probably rely heavily on data science for
context-aware assistance, and surgical phase recognition
is an important step to achieving this . Specifically,
machine learning models have been used to automatically
recognize surgical phases i.e., to assign each frame of a
surgical video to a predefined phase category.”

Science and Technology,Ramapuram, Chennai, Tamil Nadu

“In recent years, the present-day evolution in deep learning
(DL), triggered by the development of high-performance
hardware infrastructure, has shifted the focus to DL-based
approaches rather than relying on traditional machine
learning approaches. Interestingly, DL techniques,
specifically convolutional neural networks (CNNs), have
shown superior performance to other methods.”

1. LITERATURE SURVEY

“ShaziaNasim , Mubarak Saad Almutairi |,

KashifMunir , Ali Raza and FaizanYounas (2022) in
their work named A Novel Approach for Polycystic
Ovary Syndrome Prediction Using Machine Learning in
Bioinformatics. The main aim of the research is to
predict PCOS wusing advanced machine learning
techniques. The dataset based on clinical and physical
parameters of women is utilized for building study
models.It provides better model structure predictions at
the following steps and requests data needed to improve
predictions for more informed decision making [1]. The
proposed GNB model achieved accurate results for
critical PCOS prediction. The research study helps the
medical community overcome the miscarriage rate and
provide a cure to women through the early detection of
PCOS.Using machine learning methods, it is possible to
make early predictions of PCOS.”
“ShamikTiwari, Lalit Kane, DeepikaKoundal, [2]
AnuragJainpresent a studyon PolycysticOvarySyndrome
(PCOS) .which affects a large proportion of
reproductive- age women. This study focuses on PCOS
diagnosis using a dataset provided by Kottarathil and
available through its Kaggle repository(2022).
Parameters for non-invasive screening are used to assess
a variety of machine learning strategies for screening
PCOS patients without invasive diagnostics. The
Random Forest performs the best in the experiments,
with 93.25% accuracy.

Anju E. Johaml, Sylvia Kiconco, Chau Thien
Tayl [3] proposed the most common endocrinopathy is
PCOS, that affects 8%-13% of aged women(2022).
PCOS clinical features are diverse, with manifestations
appearing as early as adolescence and progressing to
multisystem reproductive, metabolic, and psychological
manifestations in adulthood. In this review, we will look
at the difficulties in diagnosing PCOS as well as our
understanding of the disease and natural history
HomayDanaeiMehrl, HuseyinPolat [4] provide a survey
where PCOS has been identified as the serious health
issues affecting female fertility and leading to critical
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health conditions(2021). Performance of classifiers (e.g.,
Extra tree, Ensemble Random Forest and Multi-Layer
Perception done to the dataset of it all attributes and it is
done by some feature selection methods like embedded,
wrapper and filter . The ensemble random forest gives
the highest accuracy of 98.9% and 100% of sensitivity.
Women with PCOS (N=183) who had a BMI greater than
25kg/m2, were trying for conceive by randomly given to
either 1 year from 20 group sessions by cognitive
behavioural therapy (CBT) that nutritional advice
combined with exercise or by without any additional
feedback via SMS or CAU. When compared to CAU, the
lifestyle of CBT three-component programme resulted the
improvements of significants in disorder eating
behaviour. Changes in their eating disorder habits of
critical for mental health and weight loss for long term
founded by  Geranneliskoot,  ReinierBeerthuizen,
Alexandra de Loos, and Jan Busschbach [5],.

Yasmine Abu Adla,DaliaRaydan,JadNasreddine
[9] looked into the possible way of developing the model
for automate the PCOS diagnosis using the ML(Machine
Learning) models and techniques. A dataset with 39
attributes having metabolic, hormonal, imaging and
clincal parameters for 541 instances were used in this
context. We started by pre-processing the dataset.
Following that, various classification models were trained
and tested for evaluation. After careful consideration, the
Linear Support Vector Machine with was chosen because
they outperformed the others in terms of precision at
93.665%, accuracy of 91.6%, and recall of 80.6%.”

I, EXISTING SYSTEM

“Polycystic Ovary Syndrome (PCOS) is a critical
hormonal disorder of women that signif- icantly impacts
life. In this new generation, women are more prone to
PCOS. It is the cause of various problems, including
infertility. Early detection of PCOS can reduce
complexity. Therefore, an early and proper PCOS
detection system is essential to minimize complications.
Among all the detection techniques Machine Learning
(ML) has an excellent performance in detection for its
feature extraction capability. Therefore, considerable
research has been carried out to detect PCOS using ML.
Various ML approaches like Convolutional Neural
Network,  Support Vector Machine, K-Nearest-
Neighbors, Random Forest, Logistic Regression, Decision
Tree, Naive Bayes, etc., are used in detecting PCOS. This
research aims to call attention to the researchers by
presenting a descriptive and contextual overview of all the
existing technologies on PCOS detection by ML
algorithms. A comprehensive analysis is carried out of
how various ML approaches have been used in PCOS
detection over the last few decades.”
Restrictions of the Current System

* Insufficient visual information of frame-wise
feature vectors.

* Inadequate supervision knowledge provided by
surgical phase labels.

IV. PROPOSED SYSTEM

“The experimental results prove that the
proposed method has an excellent performance in terms
of accuracy and speed and surpasses state-of-the-art
detection algorithms. We proposed a single-stage YOLO
with attention mechanism for real-time STD in MIS

videos, incorporating the squeeze-and-excitation
network to promote the network learning of the most
useful feature representations and improve the detection
accuracy of surgical tools. The experimental results on
three surgical datasets demonstrate the effectiveness and
superiority of our method over state-of-the-art methods.
A perception algorithm that uses a neural network to
extract the tools geometric features to estimate the tool
view size ratio for the zoom factor control without using
a color marker or sensor in contrast. It reduced the
number of parameters and the computational complexity
of the network, which can boost the proposed STD
methods speed.
Benefits
»  Has better spatial connectivity.
+  Can handle object recognition problems in
images well.
«  Retains the features learned in the shallow layer
of the network.”

V. SYSTEM DESIGN

A. Block Diagram
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FIG 1 General framework Predicting the Human Mortality
The Block diagram in Fig. 1 involves creating

the data set and collecting data from websites. The

supervised algorithm is given the data set.
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Following the implementation of tuned
algorithms such as Support Vector Machine, Adaptive
Boosting, K- Nearest Neighbour, and Categorical
Boosting, a model will be chosen based on the accuracy
of each algorithm. The model will be trained after
utilising the dataset. Therefore, predicted data will be
displayed.

B.Flow Chart
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FIG 2 Flow chart for Human Mortality

According to the flow chart in FIG. 2, there are
many steps included in predicting mortality rate such as
collecting data set from hospital, cataloguing the data,
training and testing the data using different machine
learning algorithms and building an Al with best accurate
algorithm to get the output.

C. WORKING

DATA PRE-PROCESSING

“The modifications made to our data before it is
sent to the algorithm are referred to as pre-processing.
Data Pre- processing is a technique for converting a
messy raw data set into a tidy data collection. To put it
another way, raw data collected from a variety of sources
prevents analysis from taking place. For the machine
learning method applied to the model to produce better
results, the data must be correctly arranged. A subsection
of data that is used to evaluate if model is fit to a train in
dataset while modifying model hyperparameters.

The judgement becomes more skewed as the
ability grows. The validation dataset is included in the
model configuration. Although this is done frequently, a
given model is evaluated using a set of validation data.
Machine learning developers use this data to fine-tune
the model hyperparameters. The gathering, analysis, and
process of dealing with data content quality and
organising may result in a cumbersome list of tasks to
complete. During the data identification phase,
understanding the data and its characteristics can help to
choose the method to use to construct the model.

Several different data cleaning tasks using
Python Pandas library with a focus on missing values,
possibly the biggest data cleaning task and the ability to
clean data more quickly. Less effort should be spent
cleaning data and more time should be spent
investigating and modelling. Some of these sources
contain merely careless errors. Sometimes there may be
a more significant cause for missing data. It is a critical
from a statistical perspective to comprehend these
various types of missing data and their causes.

DATA VISUALIZATION

Understanding the various sorts of missing data
is critical from a statistical standpoint. The type of
missing data will influence how it is handled in terms of
filling in the gaps, identifying missing values and basic
computation through a statistical technique. It is critical
to understand the sources of missing data before
inserting code.

The failure rate of the machine learning (ML)
model is derived through validation procedures and is
assumed to be as close as to the real failure rate of the
dataset as possible. If the volume of data is sufficient to
be representative of the population, validation
procedures may not be required. Working with data
samples that may not be a genuine reflection of the
population of a particular dataset in real- world
scenarios requires discovering duplicate values, missing
values, and information about the data type, whether a
float variable or an integer.

VI. IMPLEMENTATION OF
ALGORITHMS

A.  Support Vector Machines (SVM)

Algorithm
Support Vector Machines (SVM) is a popular
supervised machine learning algorithm used for
classification and regression analysis. SVM works by
finding an optimal hyperplane that separates different
classes in the input data. The step-by-step working
process of the SVM algorithm is as follows:

1. The first step is to pre-process the input data.
This includes cleaning the data, removing any
missing values or outliers and normalizing the
data to be on the same scale.

2. SVM uses a kernel function to transform the
input data into a higher-dimensional feature
space where they can be separated more easily.

3. The choice of kernel function depends on the
nature of the data and the problem being
solved. Some common kernel functions are
linear, polynomial, and radial basis functions
(RBFs).

4. The SVM algorithm has two parameters: cost
(C) and gamma (y).”The cost parameter
determines the trade-off between a wider
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margin and more misclassifications.

5. A smaller value of C will result in a wider

range but more misclassifications, while a
higher value of C will result in a narrower
range and fewer misclassifications. The gamma
parameter determines the shape of the decision
boundary. A smaller value of gamma will result
in a smoother, more generalized decision
boundary, while a larger value of gamma will
result in a more complex decision boundary
that can better fit the data.
“The SVM algorithm finds the optimal
hyperplane that separates the different classes
in the input data. The hyperplane is defined as
the boundary that maximizes the span between
different classes. The margin is the distance
between the hyperplane and the nearest data
points from each class.

6. Once the model is trained, it can be used to
make predictions on new data. The SVM
algorithm assigns new data points to a class
that is separated by a hyperplane.

7. Finally, the performance of the model is
evaluated using metrics such as accuracy,
precision, recall, and F1 score. These metrics
provide a measure of how well the model is
able to classify the input data.

8. SVM is a powerful algorithm that can be used
for a wide variety of classification and
regression tasks. However, choosing the correct
kernel function and parameter values can be
challenging and requires careful
experimentation and tuning.

In[23):  #finding Accuracy
necuracy=accuracy score(y_testpredicted)
print ("Accuracy of Support Vector Classifier' accuracy* 100)

Accuracy of Suppart Vector Classifier 0.0

FIG 3 SVM Algorithm Accuracy Output

The accuracy of simple vector machine algorithm (SVM)
is calculated as 80.0%.

B.Ada Boost Algorithm

Ada Boost (adaptive boosting) is a popular
ensemble learning algorithm used for classification and
regression analysis. It works by combining several weak
pupils to create a strong pupil. The step-by-step
workflow of the AdaBoost classifier is as follows:

1. The first step is to pre-process the input data.
This includes cleaning the data, removing any
missing values or outliers and normalising the
data to be on the same scale.

2. The AdaBoost algorithm assigns equal weights
to all training examples in the initial round.

3. The AdaBoost algorithm selects a weak learner
(i.e., a model that performs slightly better than
random guessing) to classify the training
examples.

Examples of weak learners include depth-one
decision trees, also known as decision stubs.

4. The weak learner is trained on the input data,
with the weights of the training examples

updated after each round to focus on poorly
classified examples.

5. The weights of misclassified examples are
increased, while the weights of correctly
classified examples are decreased.

6. This allows another weak learner to focus on
examples that were difficult to classify in the
previous round.

7. The AdaBoost algorithm combines the output
of weak learners to produce a strong learner
that can accurately classify the input data.

8. Once a model is trained, it can be used to make
predictions on new data.

9. Finally, the performance of the model is
evaluated using metrics such as accuracy,
precision, recall, and F1 score. These metrics
provide a measure of how well the model is
able to classify the input data.

10. The key idea of AdaBoost is to focus on
poorly classified examples and improve the
accuracy of the model by combining multiple
weak learners. This makes AdaBoost a
powerful algorithm that can achieve high
accuracy with relatively simple models.

11. However, AdaBoost can be sensitive to noisy
data and outliers and requires careful tuning of
hyperparameters  to achieve optimal
performance.

In[25]: ¢ finding Accuracy
accuracy=accuracy_score(v_fest,predicted)
print ' Accuracy of Ada Boost';accuracy*100)

Accuracy of Ada Boost 73.635463768

FIG 4 Ada Boost Accuracy Output

The accuracy of Ada boost algorithm is calculated as
75.6%.

C. K-Nearest Neighbor Algorithm
K-Nearest Neighbours (KNN) is a simple but
powerful machine learning algorithm used for both
classification and regression tasks. KNN is a type of
instance- based learning or lazy learning which means
that it does not explicitly build a model. Instead, it
simply stores all available cases and classifies new cases
based on their degree of similarity. The KNN algorithm
works as follows:
1. For each new example to be classified, find the
K training examples that are closest to it based
on some distance metric (e.g., Euclidean
distance).
2. Classify a new example based on the majority
class of its nearest neighbours.
3. KNN can be used for both regression and
classification tasks.
4. The predicted value is the average of the
nearest neighbour's K values.

5. The predicted class is the one that appears most
often among K's nearest neighbours”. KNN is a
simple and easy-to-implement algorithm that can
work well when the dataset is small and the
decision boundary is simple.

6. This can be computationally expensive and
memory-intensive if the dataset is large. It also
requires careful selection of K and the distance
metric.
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In[27): 7 finding Accuracy
[accuracy=uccaracy_score(y_lest,predicted)
prrint (*Accuracy of KNN ' accuracy* 100)
Accuracy of KNN 79.72602739726027

FIG 5 KNN Algorithm Accuracy Output

The accuracy of k-nearest neighbour algorithm is
calculated as 79.7%.

D.YOLO Algorithm

YOLO is a powerful gradient-boosting machine
learning algorithm developed by the Joseph Redmon and
SantoshDivvala in 2016. It is particularly suitable for
tasks that involve categorical features, which are common
in many real-world datasets.The YOLO algorithm works
as follows:

1. YOLO can process categorical features directly
without the need for one-time encoding or other
pre- processing steps. It uses an efficient
algorithm to represent categorical variables as
numerical values.

2. It uses a gradient-based optimisation algorithm
to iteratively train a set of weak learners, such as
decision trees, that together form a strong
predictor.

3. YOLO includes several regularisation techniques
to prevent overfitting, such as L1 and L2
regularisation, feature importance-based pruning,
and early stopping.

4. The missing values can be handled in both
categorical and numeric elements using a new
algorithm called“Symmetric Tree-Based
Sampling.”

YOLO has been shown to achieve superior
performance on many benchmark datasets and has been
used successfully in a variety of applications, including
click- through rate prediction, image classification, and
natural language processing

recall 0.76 0.79 0.64 0.90
F1 score 0.79 0.76 0.76 0.94
Support 183 183 182 183

In[29): # finding Accuracy
accuracy=accuracy_score(y_test,predicted)
print (‘Accuracy of yoLO accuracy* 1)

Accuracy of YOLO 93.97260273972603

FIG 6 YOLO Accuracy Output.

The accuracy of Cat boost algorithm is calculated as
93.9%.

VILRESULT

TABLE 1 Algorithms Parameters Comparison

Parameters SVM Ada KNN YOL
(0]
Boost
Accuracy 80 75.6 79.7 93.9
Precision 0.83 0.74 0.94 0.98

FIG 7 Algorithms Parameters Comparison

After  successfully training the model
algorithms using pre-processed datasets, parameters
such as accuracy, precision, recall, F1 score, and support
are determined.

The above table of results obtained for
parameters The SVM algorithm achieved an accuracy of
80%, a precision of 0.83, a recall of 0.76, an F1 score of
0.79, and a support of 183.

The Ada Boost algorithm earned 75.6%

accuracy,

0.74 precision, 0.76 recall, a 0.79 F1 score, and 183
support.

The KNN algorithm obtained 79.7% accuracy,
0.94 precision, 0.64 recall, 0.76 F1 score, and 182
support.

The Cat boost algorithm earned 93.9% accuracy,

0.98 precision, 0.90 recall, a 0.94 F1 score, and 183
support. By comparing the overall all data the Cat Boost
algorithm performed well with 93.9% accuracy. So, this
algorithm is used for deploying Al model
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FIG 7 Output Data 1
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FIG 8 Output Data 2

The real time data for parameters such as patient
BMI, Respiratory Rate, Diastolic blood pressure, Systolic
Blood pressure, temperature, SpO2, Urine output,
glucose, pH are given.

VIII. CONCLUSION

“Detecting the PCOS is a difficult and complex
topic and many machine learning techniques have been
employedtotackleit. This study emphasises the need for
robust evaluation of the capabilities of deep learning
models before deploying them as assistive systems in the
surgical environment. While the CNN models analysed in
this research yielded reasonably robust performance on
data from new subjects, they showed a moderate
reduction in performance for different surgical settings.
This reduction in performance was exacerbated across
procedure types. In addition, this research elucidates
improvements in generalisation performance with
increasing quantities of training data.”

persof
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