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Abstract

In this article I will start in the first part with an introduction to unsupervised
learning methods, specifically the K-Means clustering algorithm, the algorithm achieved
using the Euclidean distance.
In the second part, we modified the K-Means algorithm, which is to say, I realized
it with the help of Hamming, and then we compared the clustering time, and we made a
parallel between the two algorithms (the K-means algorithm conducted with the Euclidean
distance and the algorithm K-Means achieved using the Hamming distance).

Key words:
algorithm, cluster,
distance, iteration,
group
JEL Codes:
C 55
C 61

2. K-MEANS ALGORITHM USING THE HAMMING
DISTANCE

1. K-MEANS ALGORITHM
The K-Means algorithm is the most used part
algorithm (Macqueen, 1967) that has become one of the
most used algorithms. Its popularity is given by the
simplicity of implementation, scalability, efficiency and
speed of convergence. [1]
The K-Means algorithm is an unsupervised
classification method that involves grouping objects in a
data set in multiple clusters, and each cluster contains a
set of objects in a specific category.
The most significant advantages of the KMeans algorithm:
 The algorithm is simple to understand and easy
to use;
 It is used in large data sets with thousands of
recordings;
 Minimizing the objective of the quadratic error
function has increased efficiency, etc.
The algorithm also presents some
disadvantages from which they can recall:
 How the initialisation of centroids is not
specified;
 The number of clusters must be known
beforehand;
 The final result depends on the initial positions
of the centroids and the Metrica used to
measure the distance. [2]

The Hamming distance bears the name of
Richard Hamming who introduced the concept of error
codes in his work in the year 1950, and the bit analysis
is used in various disciplines such as: information theory
and coding, cryptography, etc.
Definition: either X and Y vectors, then the
Hamming distance will be:
𝑑(𝑋, 𝑌) = ∑|𝑋𝑖 − 𝑌𝑖 |
Fig. 1 – Algoritm K-Means implemented in C/C++
(Hamming distance)
..............................
for(int i = 0; i < k; i++)
{
for(int j = 0; j < nr; j++)
{
dist[i][j] = abs(k_val[i] - num[j]);
}
}
..............................
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In order to assess the performance of K-Means
algorithms using the three distances (Euclidean
distance, Hellinger distance and Hamming distance) I
implemented in C/C++ and studied them using a
different number of clusters and values.
In order to compare the performance of the KMeans algorithm, we have chosen the Euclidean
distance as the basis for the achievement of the test.

and the K-means algorithm achieved with the two
distances (Hellinger distance and Hamming distance).
For the comparison of time we chose 60
clusters as the initial number of centroids, and the other
required parameter is the number of iterations. As a
result of the test I am interested in the time when the
application runs until the final solution is obtained. Thus,
we used a varied number of clusters for the K-Means
algorithm and I will take one of the values: 1, 5, 10.
As for the time required we have implemented and tested
the K-Means algorithm using the three distances
(Euclidean distance, Hellinger distance and Hamming
distance) and I noticed that we needed an average of 20
seconds to obtain the final solution, and The results
obtained we synthesized in table 3.4

3. COMPARING THE CLUSTERING TIME BETWEEN
THE TWO ALGORITHMS
Comparing the clustering time between the Kmeans algorithm achieved with the Euclidean distance

Table 1 – Parallel running time using the three distances

k=1
k=5
k = 10

Euclidean distance
35,498 sec
25,484 sec
17,507 sec

4. PARALLEL BETWEEN THE TWO ALGORITHMS

Hamming distance
17,377 sec
17,368 sec
17,507 sec

Euclidean distance and the K-means algorithms in which
we used the Hamming distance.

In the second part of the research, we developed a
parallel between the K-means algorithm using the
K-Means algorithm
(Euclidian distance)
Iteration 1
0 1 4
1 0 1
4 1 0
9 4 1
16 9 4
Group 1: (1 = 1)
Group 2: (2 = 2)
Group 3: (3, 4, 5 = 4)

K-Means algorithm
(Hamming distance)
Iteration 1
0 1 2
1 0 1
2 1 0
3 2 1
4 3 2
Group 1: (1 = 1)
Group 2: (2 = 2)
Group 3: (3, 4, 5 = 4)

Iteration 2
0 1 9
1 0 4
4 1 1
9 4 0
16 9 1
Group 1: (1 = 1)
Group 2: (2, 3 = 2)
Group 3: (4, 5 = 4)

Iteration 2
0 1 3
1 0 2
2 1 1
3 2 0
4 3 1
Group 1: (1 = 1)
Group 2: (2, 3 = 2)
Group 3: (4, 5 = 4)

At the same time, we have altered the number of values
entered into the two algorithms and the value of K.
In the K-Means algorithms with the help of the
Euclidean dimension and the Hamming I noticed that if
the value of K (cluster number) is 3 I have a single

iteration, three groups and the execution time is greater
than 40 sec, and if its value increases the time of
Execution is lower.
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6. CONCLUSIONS
Following the application of the K-means
algorithm using the Euclidean distance and the K-means
algorithm achieved with the Hamming distance I found
that the K-means algorithm achieved with the help of the
Hamming distance has the same number of iterations as
the initial algorithm ( The K-means algorithm achieved
using the Euclidean distance), the groups in the Kmeans algorithm made using the Hamming distance
correspond to the initial algorithm groups (the K-means
algorithm achieved using the Euclidean distance) and
The common characteristic of the three algorithms is that
in every iteration I have three groups.
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