International Journal of Innovative Research in Engineering & Management (IJIREM)

ISSN: 2350-0557, Volume-10, Issue-2, April 2023
https://doi.org/10.55524/ijirem.2023.10.2.23
Article ID 1JIR2363, Pages 118-120
WwWw.ijirem.org

Machine Learning Approach to Cluster Destination Image on
Social Networks

Thella Harish?, SK. Neeha?, T Deepika®, L. Haritha*, and T. Kameswari®

1.2345 Department of Computer Science &Engineering, PACE Institute of Technology & Sciences,
Ongole, Andhra Pradesh, India

Correspondence should be addressed to Thella Harish; thellaharish@gmail.com

Copyright © 2023 Made Thella Harish et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

ABSTRACT- The increasing use of Instagram as a plat-
form to share travel experiences has led to a vast amount of
visual content related to destination images. This study pro-
poses a machine learning approach to cluster destination
images on Instagram. The objective is to identify the under-
lying patterns and themes in travel images shared on Insta-
gram, which could provide useful insights for the tourism
industry. The study uses a dataset of 10,000 Instagram imag-
es with destination tags and applies a deep learning approach
to extract visual features from the images. K-means cluster-
ing is then applied to group images based on visual similari-
ties. The results show that machine learning techniques can
be used to cluster destination images on Instagram into
meaningful categories such as natural landscapes, cultural
landmarks, food, and cityscapes. These insights can be used
to develop targeted marketing strategies and improve tour-
ism experiences.
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I. INTRODUCTION

Instagram has become one of the most popular social media
platforms for sharing travel experiences and destination
images. Instagram users post millions of images every day
with destination tags, creating a vast pool of visual content
that can be used to understand travel patterns and destination
preferences. The tourism industry can benefit from the in-
sights gained from analyzing Instagram destination images.
However, the manual analysis of such a large amount of
visual data is time-consuming and impractical. Machine
learning approaches can provide a solution to this problem.
In this study, we propose a machine learning approach to
cluster destination images on Instagram, with the objective
of identifying the underlying patterns and themes in travel
images [1].

Instagram image classification refers to the process of cate-
gorizing images posted on Instagram based on their visual
content. This can be useful for a variety of applications,
including content moderation, personalized content recom-
mendations, and targeted advertising [2].

The most common approach to Instagram image classifica-
tion is machine learning. Specifically, deep learning algo-
rithms such as convolutional neural networks (CNNs) have
been shown to be highly effective at identifying visual pat-

terns in images and classifying them into pre-defined catego-
ries.

One key challenge in Instagram image classification is the
vast amount of data involved. Instagram generates billions of
images every day, and manually categorizing them is simply
not feasible. Therefore, automated approaches using ma-
chine learning algorithms are necessary to process the data at
scale [3].

Several studies have explored the use of Instagram image
classification in different contexts. For example, Jeong et
al.[4] used a CNN to classify images posted on Instagram
into categories such as food, fashion, and landscape. The
study found that the CNN was able to achieve high accuracy
in classifying the images.

Another study by Illendula al. [5] used Instagram image
classification to predict the emotional content of users' posts.
The study found that the visual content of the images, such
as brightness and color saturation, were strong indicators of
the emotional content of the post.

Overall, Instagram image classification is an important area
of research with many potential applications. As Instagram
continues to play an increasingly important role in social
media, automated approaches to image classification will
become even more important for understanding user behav-
ior and preferences.

I1. LITERATURE REVIEW

Several studies have explored the use of social media image
clustering to understand user behavior and preferences. One
such study surveyed 76 users to identify the most relevant
features for clustering social media images. The study found
that visual content, such as color and texture, was the most
important feature for users in identifying similar images.
Another study surveyed 100 Instagram users to understand
their preferences for image clustering. The study found that
users preferred clusters that were visually similar, as well as
clusters that contained images with similar themes or content
[6].

Overall, these surveys highlight the importance of visual
content in social media image clustering and the need for
personalized and diverse clusters. The findings can be useful
for researchers and practitioners in developing effective
algorithms for social media image clustering and recom-
mendation systems.
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Clustering on Instagram images refers to the process of
grouping similar images posted on Instagram into clusters or
categories. Clustering can be used to gain insights into user
behavior and preferences, and can be useful for a variety of
applications, such as content recommendation, personalized
advertising, and trend analysis.

Clustering on Instagram images can be achieved using ma-
chine learning algorithms, such as unsupervised learning
algorithms. The goal of unsupervised learning algorithms is
to identify patterns and groupings in the data without any
prior knowledge of the categories or labels.

Several studies have explored the use of clustering on Insta-
gram images. An unsupervised deep learning algorithm to
cluster Instagram images into categories such as food, fash-
ion, and landscape. The study found that the algorithm was
able to identify meaningful and distinct clusters of images
[7].

In general, clustering on Instagram photographs is a signifi-
cant field of research that has a wide variety of possible
applications. Clustering is a method that groups photos that
are similar together in order to gain information about user
behavior and preferences. This information can then be uti-
lized to improve content recommendation and advertising
techniques.

I1l. RELATED WORK

K-means clustering is a popular unsupervised machine learn-
ing algorithm used to group data points into clusters based
on their similarities. The algorithm works by iteratively par-
titioning data points into k clusters, where Kk is a user-defined
number of clusters.

The algorithm starts by randomly selecting k data points to
serve as the initial centroids of the clusters. Then, each data
point is assigned to the cluster with the nearest centroid,
based on a distance metric such as Euclidean distance. Next,
the centroids of each cluster are recalculated based on the
mean of all the data points in that cluster. The algorithm then
iterates these two steps until convergence, where the data
points are no longer reassigned to different clusters [8].
K-means clustering has several advantages. First, it is simple
and computationally efficient, making it a popular choice for
clustering large datasets. Additionally, the number of clus-
ters k can be easily adjusted to suit the specific needs of the
analysis. Finally, the algorithm produces relatively tight and
well-defined clusters, making it easy to interpret the results.
Despite its advantages, k-means clustering also has some
limitations. One limitation is that the algorithm can be sensi-
tive to the initial placement of the centroids, and may con-
verge to sub-optimal solutions if the initial centroids are
poorly chosen. Additionally, k-means clustering assumes
that the clusters are spherical and equally sized, which may
not be true in all cases.

In summary, k-means clustering is a popular and widely
used unsupervised machine-learning algorithm for grouping
data points into clusters. It is simple, efficient, and produces
well-defined clusters, making it a useful tool for a variety of
applications, such as customer segmentation, image analysis,
and text analysis.

IV. PROPOSED SYSTEM

The study used a dataset of 10,000 Instagram images with
destination tags, collected using Instagram's API. The imag-
es were preprocessed by resizing them to a standard size of
256x256 pixels and converting them to grayscale. A deep
learning approach was used to extract visual features from
the images. The VGG-16 neural network, pre-trained on the
ImageNet dataset, was used to extract 4,096-dimensional
feature vectors from each image. These feature vectors cap-
ture the visual content of the images and can be used to
compare and cluster them based on visual similarity [9].
K-means clustering was used to group images into clusters
based on their visual features. The number of clusters was
set to 5 to facilitate interpretability. The resulting clusters
were analyzed to identify the underlying themes and patterns
in travel images.

K-means clustering can be a useful technique for clustering
Instagram images based on their visual content. In this ap-
proach, the visual features of the images are extracted and
used to group similar images into clusters.

The first step in using k-means clustering for Instagram im-
ages is to extract visual features from the images. Commonly
used visual features include color histograms, texture fea-
tures, and deep learning features extracted from pre-trained
convolutional neural networks (CNNs).

Next, the k-means algorithm is applied to the visual features
to group the images into clusters. The number of clusters k is
determined based on the specific needs of the analysis and
can be chosen using techniques such as the elbow method or
silhouette analysis.

After clustering, the resulting clusters can be analyzed to
gain insights into user behavior and preferences on Insta-
gram. For example, the clusters may reveal popular themes
or styles of images, such as food, fashion, or landscape pho-
tography.

One challenge of using k-means clustering for Instagram
images is the large amount of data involved. Instagram gen-
erates billions of images every day, and processing all of
these images can be computationally expensive. Therefore,
techniques such as feature reduction and sampling may be
necessary to make the clustering process more feasible.

In broad terms, the k-means clustering method is an effective
strategy for grouping Instagram photos according to the
visual content of those photos. This technique can provide
insights into user behavior and preferences, and it can be
used to improve content suggestions and advertising strate-
gies on Instagram. The technique works by grouping photo-
graphs that are similar together and then analyzing the re-
sults.

V. RESULTS AND DISCUSSON

The clustering analysis resulted in five distinct clusters of
destination images. Cluster 1 consisted of natural landscapes
such as beaches, mountains, and forests. Cluster 2 contained
cultural landmarks such as historical monuments and reli-
gious sites. Cluster 3 comprised food-related images such as
local cuisine, street food, and restaurants. Cluster 4 consisted
of cityscapes such as skyline views and urban architecture.
Finally, cluster 5 contained images of people engaging in
various activities such as hiking, skiing, and surfing.
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The results of this study demonstrate the effectiveness of
machine learning approaches in clustering destination imag-
es on Instagram. The identified clusters provide insights into
the underlying patterns and themes in travel images. These
insights can be used by the tourism industry to develop tar-
geted marketing strategies and improve the overall tourism

experience. For example, natural landscapes and cultural
landmarks are two of the most prominent themes in destina-
tion images. Tourism boards could leverage this insight to
promote ecotourism and cultural tourism in their destina-
tions. Similarly, the food-related cluster could be used to
promote culinary tourism.

Figure 1: k-means cluster results on five clusters
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Figure 2: Visualization of first, second and third layers with 36, 12 and 5 clusters

The Fig.1 depicts the clustering results with 5 clusters. Fig.2
shows that the visualization of k-means clustering later 1,2
and 3" layer data for 36m 12, and 5 clusters.

VI. CONCLUSION

This study proposes a machine learning approach to
cluster destination images on Instagram. The approach uses
deep learning techniques to extract visual features from the
images, followed by K-means clustering to group them
based on visual similarities. The results demonstrate the
effectiveness of the approach in identifying underlying pat-
terns and themes in travel images. The identified clusters can
be used by the tourism industry to develop targeted market-
ing strategies and improve the overall tourism experience.
Future research can explore the use of more advanced ma-
chine learning techniques to cluster destination images on
social rigorous proofs.
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