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Abstract
The level of increase in the severity of diseases and the level 
of insecurity at travel are alarming to the greater need of organ 
transplantations. It is therefore very essential to have complete 
details of organ donors, aiming to donate their organs; after death, 
by making their organs immortal and thus giving life to the needy. 
Clustering is the one of the best methodologies in data mining 
for classifying and categorising data. Maintaining details and 
tracking complete medical backgrounds of pre-enrolled organ 
donors is no way a simple task, noise level in such types especially 
at outlier’s matters a lot. Thus K-medoids is generally used, which 
minimizes the sum of dissimilarities between each object and its 
corresponding reference point. This paper refers the process of 
aiming at a improvising the most traditional algorithm, k-means 
as it is very likely to fail at identifying outliers which in turn effect 
the clusters formed; by k-medoid which chooses data points as 
centres termed as exemplars or medoid and generally works with 
an arbitrary matrix of distances between data points to extract 
correct information about the donors.  
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I. Introduction
There has been a rapid change in the scientific research for 
transplantation of organs and at the same time an unsustainable 
need of organs due to the rapid increase in the accidents that 
has been taking place in recent days. Though not totally due to 
accidents; the level of health hazards have been deriving to the 
thirst of investigating new methods for organ transplantation. 
Extracting organs is no way a simple task and now-a-days, there 
has been many inventions for transplanting organs from person 
dead. In addition to the blood banks, that we have, there have 
been many organizations which collect organs after death, from 
pre-enrolled donors.
In this particular scenario, we ought to have complete details about 
the enrolled donors as time difference between transplantation is 
very limited as different organs get spoiled very easily after death. 
We aim at developing a system which identifies such donors, their 
complete medical charge sheets, by first classifying and clustering 
them. Clustering can be termed as a task of grouping set of objects 
on par of its similarity. In general data sets are categorized into 
several disjoint sets, and then similarity is being drawn between 
them, thus making all similar to form a cluster. 
We aim at maintaining categorical data and thus extend the core k 
means algorithm which has some limitations to work with outliers 
especially for categorical data. We aim at using a new centroid-
based clustering called k-medoid, which can efficiently cluster 
categorical data with less computation time. K-medoid algorithm is 
related to k-mean algorithm and medoid-shift algorithm, k-medoid 
algorithm chooses data points as centres termed as exemplars or 
medoid and generally works with an arbitrary matrix of distances 
between data points.  

After clustering this data, proper care is taken in maintaining 
the complete details of the pre-enrolled donors, work on their 
complete medical background, and aim for attaining necessary 
details; in case of natural or other mean type of death, trace the 
complete picture of medical background and collect the necessary 
organs that could become immortal even after the donor’s death. 
Here, in order to minimize the sensitivity of clustering mainly at 
outliers, actual objects are picked to represent clusters instead of 
mean values.

II. Literature survey
Clustering is termed as the basic process of classifying and 
bifurcating different data objects into similar sets. On par of 
establishing clustering on par of centroid is generally done by 
using primitive k-means or by enhancing the same using centroid 
rather than mean. The basic distance measure that has been derived 
using Euclidian is being substituted by the method of using either 
of Manhattan or Minkowski as available from R. Sibson [1].
k-medoids, as per the web is the special mechanism of deriving 
clusters basing on the PAM enhancement as per the data extracted 
and available on H.S. Park , C.H. Jun[2].
ArunK.Pujari et al. [3], work on improvement of performance 
of organ donation information analysis. We have improved the 
paper by adopting a typical mechanism which works on dealing 
with centroid.
Koteswararao[4] proposal on adopting the new enhanced k-medoid 
algorithm with an approximate time analysis of O(k(n-k)2) which 
relays on heuristic method for finding the initial centroids. In this 
method, the initial centroids are generated in accordance with the 
distribution of the data instead of generating them randomly. 
The basic need for organ donation and aspect of working on 
transplantable organs and other related aspects of transplantation 
of organs even from animals has been taken as a basic theme of 
donation has been adopted from National Workshop of transplant 
coordinators provides guidelines [5].
As of June 21, 2013, there are 118,617 people waiting for life-
saving organ transplants in the U.S. Of these, 96,645 await 
kidney transplants is the basic aspect taken from the paper from 
Orentlicher, D.[6].Xenotransplantation is the transplantation of 
living cells, tissues or organs from one species to another is another 
interesting mechanism which has its own impact on the process of 
organ transplantation and its importance. It is not uncommon for 
patients and physicians to use the term “allograft” imprecisely to 
refer to either allograft (human-to-human) or xenograft (animal-
to-human), but it is helpful scientifically (for those searching 
or reading the scientific literature) to maintain the more precise 
distinction in usage. It has been adopted from Kress, J. M [7].

III. Methodology

A. K-medoid Clustering  
K-medoid algorithm is a typical clustering algorithm related to 
k-means algorithm and medoid shift algorithm, which attempts to 
minimize the distance between points labelled inside the cluster 
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and that which are designated as the centre of the cluster. K-medoid 
is a classical algorithm. The clustering is based on the process of 
partitioning elements into k clusters known as priori (pre-table 
based knowledge). K-medoid algorithm is robust and scalable 
to noise level and outlier when compared to k-means algorithm. 
Technique depends on minimizing sum of pair wise dissimilarities 
instead of sum of Euclidian distances. The most centrally located 
point is aimed, and therefore the average dissimilarity to all other 
objects is also minimal.
Partitioning Around Medoids (PAM) algorithm is the typical 
realisation of k-medoid algorithm. The typical approach is as 
follows:

Arbitrarily choose k and data points say n, as medoids.1. 
Aim at associating each data object to the nearest medoid 2. 
(typically, the distance metric calculated using one of the 
distance measures like Euclidian, Manhattan or Minkowski 
approach).
For each such medoid say m,3. 
For each x, a non-medoid point,• 
Swap m and x and estimate total cost of configuration.• 
Select the least configuration cost measure.4. 
Repeat steps 2 to 4 unless and until there is a change in the 5. 
value of medoid.

B. Proposed Methodology
Extract appropriate details of the complete medical reports of the 
pre-enrolled persons who are interested in donating organs.
Particular care should be taken, in knowing the blood group, 
medical reports generated periodically, cause and mode of death 
before extracting the organs which can be transplanted.
Apply the improved combination of k-medoids and ‘Partitioning 
Around Medoids’ (PAM) algorithm on the data that has been 
retrieved. Certain tissues which can be given before death can 
be easily collected by clustering the donors on par of their blood 
groups. Certain tissues like bone marrow tissues and liver tissues 
come under this category.
As the cluster gives complete details about the donor, we can 
approach him for minor needs or his care-takers in case of donor’s 
death. Mode of passing message depends on the severity of 
case. 
In this present methodology, if Xj is a non-selected object where 
Xi being a medoid, then we could take Xj as element belonging 
to the cluster Xi only if d (Xj, Xi) = Min xe d(Xj, Xe) by taking 
minimum of the all medoids that has been derived.
Note that here Xe and d (Xa, Xb) determine the distance or 
dissimilarity between the objects taken into account. The average 
of the dissimilarity that has been derived generally improves the 
quality of the clustering.
Let us assume X1, X2…Xk are the k-medoids that has been selected 
at any taken stage. Let C1, C2…Ck are their respective clusters.
For a non-selected object Xj, where j≠1, 2…k;
If Xj € Xm then Min (1≤i≤k) d (Xj, Xi) = d (Xj, Xm)
If an unselected object Xh becomes a medoid replacing existing 
medoid Xi. The new set of medoid then will be 
Kmed’={X1, X2...Xi-1, Xh, Xi+1…Xk}
Note that here Xi is been replaced by the new medoid formed. 
For the same measure to occur, let us take Ch to be a new cluster 
with Xh as its representative.
There generally raises three different cases here, each of which 
can defined as
For a non-selected object,
1. Xj € Ci before swapping and Xj € Ch when,

Min d (Xj, Xe) = d (Xj, Xi), minimum taken for all Xe in Kmed
Mine≠i d (Xj, Xe) = d (Xj, Xh), minimum taken for all Xe in 
Kmed’
Here the cost for such change is given by 
Cjih = d (Xj, Xh) – d (Xj, Xi)
2. Xj € Ci before swapping and Xj € Cg and g ≠ h when,
Min d (Xj, Xe) = d (Xj, Xi), minimum taken for all Xe in Kmed
Mine≠i d (Xj, Xe) = d (Xj, Xg); g ≠ h, minimum taken for all Xe 
in Kmed’
Here the cost for such change is given by 
Cjih = d (Xj, Xg) – d (Xj, Xi)
3. Xj € Cg before swapping and Xj € Ch when,
Min d (Xj, Xe) = d (Xj, Xi), minimum taken for all Xe in Kmed
Mine ≠ i d (Xj, Xe) = d (Xj, Xh), minimum taken for all Xe in 
Kmed’
Here the cost for such change is given by 
Cjih = d (Xj, Xh) – d (Xj, Xg)
The total cost of swapping two medoids is the sum of costs for 
all non-selected objects, which are being calculated as per the 
above cases.

IV. Results and Conclusion
In this paper, we have took a data comprising of different groups 
of people who have enrolled themselves for donating their organs. 
We have took code for each of the organs and the positional values 
and distance measures for each of the donor. The below table 
depicts some sample values from that table.

Table 1: Sample Dataset Represents Organ Donors and Other 
Parameters

Organ Distance Location code

1 772.2 77

1 78.9 10

2 76.64 95

2 12.54 84

3 234.23 84

3 12.35 82

4 45.34 65

4 85.34 76

5 34.7 97

5 82.23 93 

6 74.34 89

6 56.32 93

7 74.56 33

7 234.5 93

8 565.4 47

Take k to the minimum number for clustering. We now classify 
the donors basing on the organ, locational code, after proper 
classification has been done, aim at finding out the clusters in it. 
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Fig. 1: Represent K-Mediods Clustering

Basic classifier that has been found related to the data collected
Step 1: choose ‘k’ as the initial medoid for the classified 
objects.
Repeat steps 2 to 4 until we end up with a nominal cluster 
formed.
Step 2: start assigning remaining objects that are nearer to the 
cluster which is nearer to the forming cluster.
Step 3: compute cost of swapping the nearest medoids with respect 
to non-medoid object.
Step 4: form new clusters by swapping process if the cost factor 
is less than zero (0).

Thus formed classifier with its respective cluster is shown in the 
following figures.

Fig. 2: Represents Cluster With Organs Availability

Cluster formed depending on forming partitioning around 
medoids. 

V. Conclusion
The k-medoid algorithm in general is intended for classifying 
and clustering basing on centroid based. Despite of the primitive 
k-mean clustering, we have a novel approach which suits high 
and which is robust to outlier and noisy data. There is a very low 
preference that to be given to the shape of the cluster formed.
The results that has been given an approach of finding solution to 
the formation of clusters basing on partitioning around medoids for 
clusters depending on the different location and organ donators. 
The k-medoid algorithm has improved the efficiency and flexibility 

towards noise and shape when compared to the primitive k-means 
algorithm.
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