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Combination of enhanced K-means clustering and KNN classification
techniques in Medical Diagnosis and Treatment Suggestions
ARTIFICIAL INTELLIGENCE

DESCRIPTION:

Introduction:

COVIE-19 s a widespread disease, causing thousands of deaths daily, Barly diagnosis is
essential to stop infection spread and save the life. The large number of COVHDY-19 patients is
rendering health care systerss in many coontries overwhelmed. Heuce, 2 trusted antomated
techiigoe for identifying and quantifying the infected long regions and severity prediction is

needed o provide right reatment at the right time.

Objective

To develop antomated ool osing cohanced clustering and classification technignes o detect

affected region, predict severity and provide optimised treatment suggestions.

Field of Invention:

The present invention relates to a method and process of medical diagnosis that helps in
wentifving the infected regions in O Scan Umages at early stage using double Herated
enhanced k-means clustering and KNN classification technique to detect infected region more

accurately and provide treatment suggestions based on historical patient daia.

Background of the Invention:

Medical diagnosis systemn is used to help the healthcare professionals to provide proper
diagnosis and treatroeot Huge amsounts of patient’s medical data ke Xoray, CT scan, blood
test reports are 1o be analysed manoally fo provide treatment recommendations. Alse, it takes
vears of training for @ human o assimilate these dats and enable them to provide a diagnosis

and recommend treatment {or each new case they see.

To improve the survival of patients, there i3 a peed to diagnose the disease and start freatment
at the early stage. Now, based on my research on artificial intelligence and machine learning
technologies, T identified a process to optumise the algorithros and diagnose disease, identify

its severity and suggest optimised treatiment required at the early stage.
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Summary of Invention:

The newly discovered approach of automated medical diagnosis system will utilize
combination of K-rueans clustering and K Nearest Neighbor KNI classification techoiques
to detect infected region quickly and efficiently. Based on the rosult the system can identify its
severity and provide treatroent suggestions based on history of patient’s record. This
classification can then be used as an aid for medical professionals when assessing a patient’s

clinical needs,

I have found that enhancing K-means clustering algorithmn by Rerating us process {(finding
centroid in Heration with minimum variance between cach datapoint in a cluster), we can detect
the infected region raore efficiently and by applying K Nearest Neighbor (KINN) to the result
we can classity and predict discase severity and optirmise the freatment reqoired based on

historical patient records.

Enhanced Kmeans Clustering:

Enhanced K-means clustering is applied to historical patient data and K number of clusters and
centroids are formed. The entive data set is clustered based on K-means ++ algorithm by finding
suin of squared distanice between each data point and the complete set process is iferated
mulfiple times to dentify the smallest variance distance between each data point and centroid
in each cluster. That centroid valoe in the specific teration which has shortest variance is
wdentified. For the k nomber of clusters there will be k centroide. Accarate clusters and

centroids valnes can be predicted using this double iterated K-means algorithm.

Classification using K Nearest Neighbor (KNN) algorithm:

KN algorithm is a non-parametric approach used for the problem for classification. The
approach customs the information about its neighbowr points for the classification of output
fshels. KNN algorithm is used widely for both pattern recognition and classification
applications. KINN has the capability o predict the target class with more precise in simpler

manner,

The KNN algorithm used in our problem. considers the ontput as a target class. The problem
18 solved or classified by the majority voting of its neighbours, where the valoe of K is taken
as a small and real valued positive integer. The KNN algorithim is more sensitive to the local

part of the input data which roakes it more uniqgue to the classification problem.
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The pseudocode for KNI algorithm is follows,
1. Calculate the BEuclidean distance d {x, xi} where i =1, 2 . .. u between the poinis.
2. Sort the above obtained n distances in ascending order.

3. Consider k as a real-valoed positive integer and the first k distances are taken from the

above arrangement.
4. Now by using these k distances, estimate the k points.
5. Fork >0, ki is the number of points correspond to the i-th category amid the k points.

6. CUheck the condition of kixkj if and if the value of & not equal to §, the keep x in the

category i.

Determine the value of nearest centroid of the input data by calculating the distance between
the input data and the centroids obtained using K-means ++ clostering algorithm. Caleulate the
distance between the new tnput data and the data pomnis in the dentified cluster. Sort the
distance and determine k nearest veighbowrs based on minimum distance values, Analyse the
category of those neighbors and assign the category for the test data based on majority vote.

Return the value of the predicled category.

Processing CT scan Images:

Currently, there s an urgent need for efficient tools 1o assess the diagnosis of COVID-19
patiends. Identified the feasible solutions for detecting and labelling infected tissues on C7 lung
images of such patients. Enhanced K4+ means is used in identifyving infected tissue regions in

CT long irnages and KNN s used in classifying the infected region based on severity and

provide treatment suggestions,

Data processing:

Enhanced K-means clustering and classification techniques can be used to identify root cause
factors that leads to severity in covid patients. Centroid values caleulated for k number of
clusters in covid patient’s historical data with severity and map to 115 corresponding value for
other factors like ALT (Alsnine Aminotransferase), Myalgia. Haemoglobin, Gender,

Temperature, Nat, K+, Lymphocyte count, Creatinine, Age, White blood count. Abnormality
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in above factors is calculated with respect to centroid value for each cluster and identified as

icading factor 1o severity.

Input data is mapped to the particidar cluster and classification K Nearest Neighbor (KNI
algorithm is applied to cach data pownts in the closter. the data points are sorted and mapped o
the factors leading to the severity, the most repeated factors within the given range of inpmt
data are identified as the factors that lead to severity, Treatment opiirnisation is based on the
historical data of covid patients. This will help health care professional to identify the group of

people at risk and belping them to give right freatment at the right ame.

Clustering and classification techriques are used to identify the combinations of clinical
characteristics of COVID-19 that predict patients at risk for more severe tiness. The predictive
models learn from historical data to help predict who will develop acute respiratory distress

syndrome (ARDS), a severs cutcome in COVID-19.

Usage in other medical applications:

Enhanced K-means {Clustering method is used to group similar patterns into clusters whose
mernbers are more like cach other {caleulating sum of sguared distance) than 1o members of
other closters. Then classification algorithn KNN can be used o classify the input data o the
nearest cluster and sort the data poinis 1o that specific cluster and identity the occurrence of

st repeated valoes for prediction.

Combination of enhanced K-means clustering and KMNN classification algorithm can be used

in following applications in Health care

Optometry:

Detection of macuolar degeneration and other eye related issues and severity can be predicted
using and other eve related issues can be detected al early stage using clustering and KNN

algorithms.

Dermatology

Clustering and classification technigue in artificial intelligence and machine learning helps in
processing the images. Dermatology is an imaging abundant speciality and the development of

deep learning has been strongly tied to image processing. Therefore, there is a natural fit
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between the dermatology and deep learning. There are 3 main imaging types in dermatology:

contextnal images, Macro Inmages, micro images.

Enhanced K-means clustering and KNN classification techniques belps in detection and
classification of skin cancer from lesion mages. Intended sysiem can also provide the treatment

recommendations o help patients to get right treatment at the right time.

Radiology

Combination of K-means and KNIN techniques is used to defect and diagnose diseases within
patients through Computerized Tomography (CT) and Magnetic Resonance (MR} Imagiong.
Combination of K-means and KNN technigues has been able to serve well for detocting
abnormalities and monttoring change over time; two Key factors in oncological healih. double
iterated enhanced K-means algorithm is nsed to detect a wide range of discase diagnosis and
treatment recomunendation. Combination of K-means and KNN processing in radiology will
cut down on needed tnteraction time and allow doctors 15 see more patisots and provide good
treatment at the right tme. the history of medical imaging shows g tend toward rapid

advancement in both capability and reliability of new systems.

Disease Diagnosis

Enhanced k-means Clustering and KMN classification techniques can more accurately

dizgnose, classity digbetes and CVD.

Combination of K-means and KINN technigues has been able to substantially aid doctors in
patient diagnosts through the manipulation of mass Electronic Health Records (EHR 3.
*Medical conditions have grown more complex, and with a vast history of electronic medical
records boilding, the likelihood of case duplication is high. Although someone today with a
rare tilness is less likely to be the only person to have suffered from any given disease, the
inability to access cases from shmilarly symptomatico onigins is a major roadblock for
phrysicians. The tplementation of intended system also helps to identify important symptons
and help the physicians ask the most appropriate guestions and helps the patient receive the

most accurate diagnosis and treatment possible.
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Electronic health records

Electronic health records (EHR ) are crucial to the digitalization and information spread of the
healthcare industry. Combination of K-means and KNN algorithumns can evaluate an individual
patient’s record and predict a risk for a disease based on their previous information and fanily
history. This system takes in large amounts of data and creates a set of rules that commect
specific observations to concladed diagnoses. Thas, the algoritho can take in a new patient’s
data and try to predict the likeliness that they will have a certain condition or disease. Since the
algorithms can evaluate a patient’s information based on collective daita, they can find any

cutstanding issugs to bring to & physician’s attention and save time.

Drug Interactions

Clostering and classification algorithms osed to identify drug-drog inferactions in medical
literature. Preg-drug interactions pose a threat o those taking oultiple medications
simultaneonsly, and the danger imcreases with the mumber of medications being taken, To
address the difficulty of tracking all known or suspected drug-drog interactions, K-means and
KNN algorithms can be used to extract information on interacting drugs and their possible

effects frovo medical Hicraiure.

Conclusion:

Combination of enhanced K-means clustering and XNN classification algorithins can be nsed
o detect abnormalities 1w CT scan irsages (image Processing) and can also be used in medical
data processing of the patients more efficiently and predict discase severity and provide
required treatrnent suggestions, This intended system helps to provide right treatment at the

right time and save life.
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CLAIMS:
pS2 %= ¥ Sl7 o 13
A method for increasing accuracy and dicease classification cornpricing {ollowing steps:

1. Adding itcrations to enhance K-Means++ to identify the smallest variance which will

increase the accuracy.

2. Combiving K-Means++ and K MNearest MNeighbor (KNN} Classification for diagnosis,

severity prediction and treatment suggestions.
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