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ABSTRACT

Trends in fashion are rapidly changing consumer
preferences, cultural shifts, and digital relationships.
Instagram, Twitter, and TikTok serve as the primary
platforms driving and disseminating fashion trends, filled
with vast real-time data on user engagements, brand
influence, and current trends. This study investigates the
impact of social media in predicting fashion trends using
machine learning techniques. .Using Natural Language
Processing (NLP) and image recognition techniques, data
on everything fashion that is accessible on social media are
gathered and examined. These include sentiment analysis,
tracking of hashtags, and assessing the impact of
influencers to determine the trending styles. A predictive
model is created using machine learning algorithms. The
results find that social media data, if successfully processed,
can give accurate and timely prediction about fashion
trends. Al-driven analytical tools, therefore, have the
potential to assist fashion brands, retailers, and designers in
making data-informed decisions. The research thus adds to
the growing field of fashion technology by bringing machine
learning and digital trend analysis together to provide an
opening for automated and scalable fashion forecasting
solutions.
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learning, Predictive modeling, Natural language processing,
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L INTRODUCTION

Fashion is a very dynamic industry where trends emerge,
grow, and fade with the speed of a whirlwind. Formerly,
traditional methods of forecasting fashion trends depend on
expert opinion, runway shows, and market research, making
ittoo late for many high-street retailers to identify trends in
time. However, such traditional media have now been
replaced by new-age platforms like Instagram, Twitter, and
TikTok in carrying the fashion trends in place of market
sharing or survey collecting methods. Millions of users share,
talk, and promote styles through social networking sites,
making the medium a valuable source of real-time trend
analysis.

Through the use of Al and machine learning along with social
media data, it can be predicted how fashion trends would
turn out. Big data analytics by brands or designers can be
used to appraise how consumers view certain styles or
ascertain new trends in fashion.[1] It is through machine
learning that predictive models can sift through plenty of
unstructured data such as image, hashtag, caption, and user
sentiment patterns to predict the next highly accurate
fashion trend. This research seeks to analyze the impact of

social media on predicting fashion trends with machine
learning techniques.

The research will focus on data collection from social media
platforms, data preprocessing, and feature extraction, trend
identification, and predictive modeling using supervised and
deep learning techniques. The findings of this research will
enable fashion brands and retailers to adopt a data-driven
approach to stay ahead of trends, optimize their inventory
management, and improve their marketing campaigns.

This research thus offers a unique contribution to the visual
effects of fashion technology, its content-with-reference to
trend forecasting via digital transformation within such a
significant domain of Al-driven analytics and the fashion
industry.

IL RELATED WORK

Fashion forecasting has been one of the most researched
subjects in the last few years as the data accessibility
increases via social media and the techniques of machine
learning develop further. Most traditional methods of fashion
forecasting focused on expert judgment, runway trends, and
previous sales. The emergence of Instagram, Twitter, and
TikTok drove many people to adopt many research-related
data-driven approaches in tracking consumer preferences
and emerging trends. A lot of research looks into the
application of Natural Language Processing (NLP) in the
analysis of fashion-related posts on social media. For
example, keyword extraction and sentiment analysis of social
media posts have contrasted technique applications such as
LDA (Latent Dirichlet Allocation) for topic modeling or TF-
IDF (Term-Weighted-Inverse-Frequency) analysis.
Furthermore, deep learning models like BERT (Bidirectional
Encoder Representation from Transformers) have been
applied for greater understanding of the text and trend
detection.

Recent works also emphasized the leading roles of
influencers and brand collaborations in creating further
fashion trends. Studies cite that influencer-engagement
metrics such as likes, shares, and comments can be examined
to analyze their impacts on the popularity and longevity of
fashion trends. Integrating multiple multimedia data, such as
text, image, and engagement data, would provide a more
robust analysis of trend forecasts, according to scholars.[2]

Some of these areas still face challenges in dealing with noisy
and unstructured social media data, model interpretability,
and adaptation to fast-changing fashion trends. This research
builds upon these by developing an accurate yet scalable
prediction model for fashion trends, utilizing a multifaceted
approach that draws from NLP, image processing, and
machine learning,
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111 RESEARCH METHODOLOGY

The research methodology for “The Role of Social Media in
Fashion Trend Prediction: A Machine Learning Approach”
details a rigorously organized process involving data
collection, preprocessing, analysis, machine learning
modeling, and evaluation. This ensures a methodological
approach to harnessing social media data for precise
prediction of fashion trends.

Figures and Tables

Fashion Trend Prediction Process

Fig.1 Fashion trends prediction process

In Fig.1, This diagram is structured to indicate the Fashion
Trend Prediction Process step-wise with a top-down flow
chart representation across six blocks which signify the
critical phases of processes:

IV. RESULTS AND DISCUSSION

1. Data Collection:

The first thing is to gather diverse and large-scale data that
can be collected from different places and sources in order to
understand effective fashion trend prediction.

» Social Media Platforms:

e  Twitter API - Extract tweets, hashtags, mentions,
and engagement metrics for fashion.

¢ Instagram Graph API - Crawl posts, images, captions,
and influencer information related to fashion.

¢ TikTok Trends - Through trending short videos,
hashtags, and interactions, collect data on trending
fashion styles.

» Web Scraping:
¢ Make use of Beautiful Soup and Scrapy to extract
fashion resources from blogs, fashion news websites,
and e-commerce platforms (like Vogue, Zara, ASOS).

» Google Trends API:
¢ Reap the search trends from keywords related to
fashion for analyzing world interest patterns.

» Public Datasets:
e Use datasets like Deep Fashion, Fashion Gen, and
Open Images Dataset as additional training data.

2. Data Preprocessing:

This is the process introduced to clear and normalize data
from duplicates, manage missing entries, and standardize its
text formats.

3. Exploratory Data Analysis (EDA):

> Statistical analysis: Identify trends, correlations, and
sentiment distributions.

» Data Visualization: Analyze engagement trends,
sentiment differences, and top performing fashion
categories with the help of Matplotlib and Seaborn.

4. Machine Learning Model Development:

» Deep learning for image processings and train CNNs in
trendy styles based on images.

» Trend Classification: For fashion trend classification, use
models like support vector machines (SVM) and random
forests (RF).

5. Model Evaluation & Optimization:
» Evaluate models using accuracy, precision, recall,and F1-
score.

6. Deployment & Visualization:

» The open-source frameworks Flusk or Streamlit can be
used to create a web-based interactive dashboard to
enable real-time trend insights.

» Periodic updating of models with new data would help
improve the accuracy of the predictions made by the
models.

The results of the implementation of the proposed machine learning framework for fashion trend prediction using social media
datalook promising. By analyzing written material as well as visual data from social platforms, such as Instagram, Twitter, and
Pinterest, the model successfully identifies trends that are on the rise

1. Accuracy and Performance Metrics:

Useful models trained perfect from machine learning are Random Forests, XGBoost, and image-based CNNs. As shown in Fig2.
All these have been used for their average accuracies of 85-90%, mostly in trend predictions. This was also supported by the
confusion matrix and ROC curves that show the high ability to differentiate between various fashion categories.[9]
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Accuracy Comparison of Fashion Trend Prediciction Models
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Fig.2 Accuracy and performance matrics

2. Social Media Trend Analysis:

Through the means of sentiment analysis and hashtag tracking using NLP, we are able to analyze that fashion trends arise more
or less a significant 2-3 months before the mainstream versions hit the market. The following chart features the trend life cycle
and shows where it peaks with respect to some major fashion events .

Fashion Trend lifecycle
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Fig.3 Fashion Trend lifecycle
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Fig.4,This is homepage of website, where the registered retailer requests for predicting the fashion trend on basics of
requested year. The system will then provide the prediction of upcoming fashion trends via visualization ie. Either by graph or
by image.
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V. CONCLUSION

The study on The Role of Social Media in Fashion Trend
Prediction: A Machine Learning Approach successfully
demonstrates that it is possible to use social media data to
predict emerging fashion trends. Social media platforms are
showing instances of acting as real-time indicators of
changing consumer preferences accessed using machine
learning techniques and big data analytics, as highlighted in
this research. The proposed model carries out the analysis of
large amounts of fashion-related data taken from Instagram,
Twitter, and TikTok towards the accurate prediction of the
trend. The results indicate that indeed machine learning
models, predominantly deep learning and natural language
processing techniques, improve the accuracy of trend
forecasting. Besides, the involvement of predictive analytics
provides insights needed by fashion brands, designers, and
retailers to make data-driven decisions on product designing,
marketing strategies, and inventory management.

This point marks the end of the research exploring the
intensifying relevance of artificial intelligence and big data in
the fashion industry today. Social media analytical tools
combined with machine learning-aided systems for
predicting future trends in fashion provide an extraordinary
opportunity for innovation and sustainability along with
competitive advantage in a very fast-moving market. Further
research will include possible improvements in prediction
accuracies based on the integration of multimodal data: text,
images, and videos-and real-time trend prediction for
effective decision-making.

VL References

[1] Marco Mameli, Marina Paolanti, Rocco Pietrini, Giulia
Pazzaglia, Emanuele Frontoni, And Primo Zingarett
(2022).” Deep Learning Approaches for Fashion
Knowledge Extraction From Social Media: A Review".
doi.10.1109/ACCESS.2021.3137893.

[2] C. Giri, S. Jain, X. Zeng, and P. Bruniaux, “A detailed
review of artificial intelligence applied in the fashion
and apparel industry,” IEEE Access, vol. 7, pp. 95376-
95396, 2019.

[3] S. Chakraborty, M. Hoque, N. Rahman Jeem, M. C.
Biswas, D. Bardhan, and E. Lobaton, “Fashion
recommendation systems, models and methods: A
review,” Informatics, vol. 8, no. 3, p. 49, 2021.

[4] X. Wang and T. Zhang, “Clothes search in consumer
photos via color matching and attribute learning,” in
Proc. 19th ACM Int. Conf. Multimedia (MM), 2011, pp.
1353-1356.

(5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

A. Krizhevsky, 1. Sutskever, and G. E. Hinton,
“ImageNet classification with deep convolutional
neural networks,” in Proc. Adv. Neural Inf. Process.
Syst. (NIPS), vol. 25, Dec. 2012, pp. 1097-1105.

S. Jiang, J. Li, and Y. Fu, “Deep learning for fashion
style generation,” IEEE Trans. Neural Netw. Learn.
Syst.,, early access, Feb. 26, 2021,
doi:10.1109/TNNLS.2021.3057892.

X. Han, W. Huang, X. Hu, and M. Scott, “ClothFlow: A
flow-based model for clothed person generation,” in
Proc. IEEE/CVF Int. Conf. Comput. Vis. (ICCV), Oct.
2019, pp. 10471-10480.

C. Lassner, G. Pons-Moll, and P. V. Gehler, “A
generative model of people in clothing,” in Proc. IEEE
Int. Conf. Comput. Vis. (ICCV), Oct. 2017, pp. 853-862.

L. A. Gatys, A. S. Ecker, and M. Bethge, “Image style
transfer using convolutional neural networks,” in
Proc. IEEE Conf. Comput. Vis. Pattern Recognit.
(CVPR), Jun. 2016, pp. 2414-2423.

H. Zheng, K. Wu, ]J.-H. Park, W. Zhu, and ]. Luo,
“Personalized fashion recommendation from personal
social media data: An item-to-set metric learning
approach,” 2020, arXiv:2005.12439.

Usha Prashant Kosarkar, Gopal Sakarkar, Mahesh
Naik, “ A Hybrid Deep Learning Model for Robust
Deepfake Detection”, International Conference on
Advanced Communications and Machine
Intelligence(MICA), 30th & 31stOctober 2023,pp 117-
127, https://doi.org/10.1007/978-981-97-6222-4 9

Usha Kosarkar, Gopal Sakarkar, Shilpa Gedam, “An
Analytical Perspective on Various Deep Learning
Techniques for Deepfake Detection”, 15t International
Conference on Artificial Intelligence and Big Data
Analytics (ICAIBDA), 10t & 11t June 2022, 2456-
3463, Volume 7, PP. 25-30,
https://doi.org/10.46335/1JIES.2022.7.8.5

Usha Kosarkar, Gopal Sakarkar, Shilpa Gedam,
“Revealing and Classification of Deepfakes Videos
Images using a Customize Convolution Neural
Network Model”, International Conference on Machine
Learning and Data Engineering (ICMLDE), 7t & 8t
September 2022, 2636-2652, Volume 218, PP. 2636-
2652, https://doi.org/10.1016/j.procs.2023.01.237

IJTSRD | Special Issue on

Advancements and Emerging Trends in Computer Applications - Innovations, Challenges, and Future Prospects

Page 179



