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ABSTRACT
The fashion industry is defined by a rapid pace of change where staying competitive requires the swift integration of new trends into product lines. Traditional forecasting methods are being replaced by Artificial Intelligence (AI) and Machine Learning (ML) to manage the explosion of online content from social media platforms like Instagram, Tik-Tok, and Twitter. These platforms serve as real-time indicators of public interest, providing rich data for predicting emerging trends. The research utilizes Word2Vec (Skip-gram or CBOW architectures) to convert fashion terms into high-dimensional vectors. This allows the system to understand the "aesthetic" or "vibe" of a trend rather than just matching keywords. The model incorporates multilingual support to bridge semantic gaps, specifically identifying localized trends using regional languages like Gujarati. The research employ’s multilingual support. specifically using regional language like Gujarati to bridge semantic gaps and identified localized trends .Cosine Similarity is calculated between user input vectors and real time data scraped from social media to determine if a trend is a gaining traction. The system provides a reliable trend level (high/medium) and reach score by measuring the distance between input vectors and real time viral vectors.
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LITERATURE REVIEW 
The fashion industry has undergone a significant transformation with the integration of Artificial Intelligence (AI) and Natural Language Processing (NLP), enabling data-driven approaches to trend forecasting. Traditionally, forecasting relied heavily on expert intuition and historical analysis, which often lacked scalability and objectivity. However, recent studies emphasize the importance of leveraging digital data sources to improve prediction accuracy. For instance, research on text mining in fashion highlights that analyzing consumer discussions from online platforms can provide real-time insights into preferences related to color, style, and material, thereby enhancing the new product development process.(2) A major component of AI-based forecasting is sentiment analysis, which allows the extraction of opinions and emotions from textual data. According to studies on social media analytics, sentiment analysis integrates NLP with machine learning and deep learning techniques to classify user opinions into meaningful categories. Earlier models such as Naïve Bayes and Support Vector Machines (SVM) were widely used; however, they often failed to capture contextual nuances like sarcasm and ambiguity. More advanced architectures, including Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), and transformer-based models such as BERT, have significantly improved the accuracy and contextual understanding of sentiment classification. Despite these advancements, several challenges remain in AI-based fashion trend forecasting. The quality of data extracted from social media is often inconsistent and unstructured, requiring extensive preprocessing. Additionally, issues such as linguistic ambiguity, cultural diversity, and model interpretability continue to affect prediction accuracy. Studies on sentiment analysis also highlight concerns related to bias and ethical considerations in AI models, emphasizing the need for more transparent and robust systems (1) In the context of fashion trend prediction, social media platforms play a critical role as they generate vast amounts of user-generated content. Research focusing on machine learning and social media analytics demonstrates that platforms like Instagram and Twitter can be used to identify emerging trends through hashtags, captions, and engagement patterns. By applying NLP techniques to textual data and combining them with predictive models such as Random Forest, SVM, and Long Short-Term Memory (LSTM) networks, researchers have achieved more accurate and timely forecasting results. Additionally, the integration of image data with textual analysis has been shown to further enhance prediction performance, highlighting the importance of multimodal approaches(4) Beyond forecasting, AI techniques are also applied in fashion recommendation and design systems. Studies on AI-based clothing data analysis systems reveal that NLP can be used to process metadata associated with garments, while clustering algorithms help organize and analyze large datasets. These systems assist designers by providing insights into consumer preferences and suggesting design alternatives, thereby improving decision-making in the fashion industry(5) Furthermore, recent advancements in deep learning have enabled the development of intelligent fashion systems that incorporate multiple data sources. Research on smart wardrobe systems indicates that models such as CNNs, transformers, and attention-based architectures can analyze both textual and visual data to provide personalized recommendations and predict fashion trends. These systems also consider contextual factors such as weather, mood, and user preferences, demonstrating the growing shift toward holistic and adaptive forecasting models(3) Sustainability in Fashion Marketing: Studies highlight the increasing importance of sustainability in the fashion industry. Consumers are becoming more conscious of the environmental and ethical impacts of their purchasing decisions. Consequently, fashion brands are incorporating sustainable practices throughout their supply chains to meet these demands. Sustainable initiatives such as eco-friendly materials, ethical sourcing, and fair-trade practices are being embraced to enhance brand reputation and build customer loyalty. These practices align with societal values and enable fashion marketers to promote their products as environmentally friendly options(9) The rapid evolution of the fashion sector, characterized by quick shifts in consumer tastes and market trends, necessitates adopting advanced data mining techniques and embedding DDDM into strategic and managerial decision-making processes(10) Traditional Demand Forecasting in Fashion Traditionally, fashion companies have used forecasting tools based on historical sales data, market surveys, expert intuition, and seasonal planning calendars. These methods rely on the assumption that future demand will follow past trends, with some manual adjustments for marketing campaigns, celebrity endorsements, or economic cycles (11) Moreover, fashion forecasting methods that use fashion collection image data gathered from human subjective judgment (known as expert advice) have a limited ability to reflect consumers’ preferences. This study, therefore, aims to identify fashion trends with design features and provide a consumer-driven fashion design application by using text mining and semantic network analysis. We focused on fashion blogs’ text reflecting consumer demands and analyzed comments about fashion collections. First, we examined the current roles and approaches of fashion trend forecasting. Following, we collected consumer-driven text data. The dataset was drawn from South Korean fashion blog posts from the past decade. We utilized “jacket” and “fashion collection” as the keywords for our search. The jacket was selected because it is a fashion item used in multiple seasons with various features. It can therefore represent fashion as a whole. The design features in jackets reflect seasonal trends and they dramatically change each season(14) The purpose of this study is to develop an AI-aided design tool optimized for fashion brands owned by a producer or distributor. Based on previous research, the following five processes comprise the most optimized garment product development for fashion brands(15) . The results aim to provide researchers with a holistic view of research in ‘fAshIon.’ The paper deals with the enormous potential that AI has created in fashion but fails to address sustainability as a topic (18).


INTRODUCTION
The proliferation of social media platforms such as Twitter, Facebook, Instagram, and Reddit has created a transformative landscape for communication and public discourse (Thara & Poornachandran, 2022). These platforms have evolved into dynamic arenas where individuals express opinions, share experiences, and engage with sociopolitical events in real time.(1)The fashion industry is known for its rapid pace of change, with the swift integration of new trends into product lines essential for maintaining market competitiveness. Rizaldy  emphasizes that companies must be agile in adopting and implementing trends to survive in this environment.(2)  Fashion is more than just clothing—it’s a way to express yourself. But with endless options online, putting together the perfect outfit can feel overwhelming. AI and ML have revolutionized fashion recommendation systems by leveraging large-scale datasets to predict user preferences and outfit compatibility.(3)in the digital era, the explosion of online content—particularly on social media platforms like Instagram, Twitter, and TikTok—has significantly altered the way trends are born, spread, and consumed. These platforms have become real-time indicators of public interest, making them rich sources of data for predicting emerging fashion trends.(4)The fashion clothing industry is moving towards fast fashion, enforcing the retail markets to design products at a quicker pace, while following the fashion trends and their consumer’s needs. Thus, artificial intelligence (AI) techniques are introduced to a company’s entire supply chain, in order to help the development of innovative methods, solve the problem of balancing supply and demand, increase the customer service quality, aid the designers, and improve overall efficiency.(5)This paper aims to mine useful fashion information from big historical data and predict the possible development of fashion for the future. Fashion trend forecasting, aiming to master such change, is therefore of great significance in fashion industry. It enables fashion companies to develop products and establish marketing strategies more wisely. It also helps fashion consumers make better choices.(6)Forecasting can be used to determine future fashion trends and demand. AI methods in fashion forecasting are described as part of a quantitative approach to forecasting (Swaminathan and Venkitasubramony, 2023). They are more accurate in sales predictions than traditional statistical methods and can be used in fashion retailing (Liu et al., 2013), although fashion is one of the most challenging categories when it comes to demand forecasting.(7)Fashion marketing is a dynamic and ever-evolving field that plays a crucial role in the fashion industry's success. Brands and marketers constantly strive to captivate consumers, stay ahead of trends, and meet changing consumer demands. In recent years, the integration of AI, sustainability, and machine learning has emerged as a powerful force driving innovation and transforming the future of fashion marketing.(8)Social media platforms, particularly Twitter, have become significant spaces for fashion discourse where consumers freely express opinions, preferences, and reactions to emerging styles.(9)The fashion industry is known for its rapid pace of change, with the swift integration of new trends into product lines essential for maintaining market competitiveness.(10) Fast fashion has changed the way people buy clothes by making trendy styles quickly available at low prices and in large numbers. Big brands like Zara, H&M, and Shein have built business models that bring new collections to stores in just weeks instead of months. This rapid change keeps shoppers interested and helps companies respond to trends as they develop. (11)Artificial intelligence (AI) is becoming a crucial component of customized shopping experiences in the rapidly evolving fashion sector. Personalized outfit recommendations, virtual try-ons, and conversational styling guidance are all features of the fashion recommendation system Nova.(12)The subject of research is the development, integration, interaction of information systems with chat bots. Research methods are a way of using chat bots in the field of clothing sales, construction of the active chat bot, integrated with certain third-party services and platforms.(13) Consumers use smartphones and other devices to search, share, and even create fashion trends in real time (Jennings 2019). The fashion industry uses this flood of data to explore new ways of forecasting trends (Chaudhuri 2018). Several studies have used consumer-driven data approaches through text mining methodology to analyze fashion consumers’ preferences.(14) The fashion industry is undergoing a transformation driven by technological innovations centered around AI (Carvalho et al., 2019; Jang & Ha, 2023; Market.US, 2023). For instance, advancements in AI technology have improved the ability to analyze big data, enabling online retailers to track consumer purchasing data and provide personalized services, thereby enhancing sales.(15) Fashionable goods are in great demand, and as a result, fashion is viewed as a desired and prosperous industry. The fashion industry plays an important role in the global economy, with a large industrial value chain that includes garment design, manufacturing, and sales. (16) Customer trending and market predictions had been held back by the fact that they couldn't analyse large quantities of data, let alone in real time. In terms of decoding consumer behavior which has grown more complicated, fueled by digitalization, social media, and global affairs, companies are looking to Artificial Intelligence (Al) for that critical missing piece of the puzzle. (17) The internet has already played an instrumental role in connecting buyers and sellers across the globe. The spread of the global pandemic, COVID-19, sped up the digitization process of the Fashion Industry. During the pandemic, fashion-related commercial activities such as visiting showrooms and attending fashion weeks became a predominantly online phenomenon. (18)

METHODOLOGY 
DATASET :


Table 1. Dataset Feature Description. 

	Feature name 
	Description 

	Example

	Title
	Whenever subject given title

	ફેશનમાં ઢાંચો અને વસ્ત્રોનો માળખો 

	
Short content
	
Describe short content

	વસ્ત્રોનું ઢાંચો અને માળખો વ્યક્તિના દેખાવ આરામ અને કાર્યક્ષમતા માટે મહત્વપૂર્ણ છે યોગ્ય બંધાણ અને રચનાથી વસ્ત્રો પ્રભાવશાળી બને છે

	









Long content
	









Describe long content

































Describe Long content
	વસ્ત્રોનું મહત્વ માત્ર રંગ અને કાપડ પર નિર્ભર નથી વસ્ત્રનો ઢાંચો બંધાણ લંબાઈ અને માળખો પણ દેખાવ અને આરામ માટે આવશ્યક છે યોગ્ય ઢાંચો વ્યક્તિના શરીરરેખાને સુંદર રીતે ઉજાગર કરે છે આરામ પ્રદાન કરે છે અને સ્વભાવની અભિવ્યક્તિ માટે મદદરૂપ બને છે શરીરના દરેક ભાગ માટે વસ્ત્રની રચના અલગ હોય છે છાતી કમર ખભા હાથ અને પગના અનુકૂળ કાપડ સાથે વસ્ત્રો શરીરની લંબાઈ અને ફોર્મને યોગ્ય રીતે દર્શાવે છે વધારે બગડેલા અથવા ખૂબ તંગ ઢાંચા વસ્ત્ર શરીર પર ભાર મૂકે છે થાક અને અસ્વસ્થતા પેદા કરે છે લંબાઈ અને મર્યાદિત કાપડ પણ મહત્વપૂર્ણ છે લાંબા અને હળવા કાપડ સાથે વસ્ત્ર વ્યક્તિને આરામ અને ચાલવામાં સુવિધા આપે છે કાર્યસ્થળ પ્રવાસ અને ઘરમાં દૈનિક પ્રવૃત્તિઓમાં આવા વસ્ત્ર આરામદાયક અને કાર્યક્ષમ રહે છે બંધાણ બટન લેસ અને ઝીપ જેવી નાની વિગતો પણ વસ્ત્રને અનોખું બનાવે છે યોગ્ય બંધાણ સાથે વસ્ત્ર આરામદાયક સુંદર અને કાર્યક્ષમ બને છે ગેરયોગ્ય બંધાણ વસ્ત્રને અસ્વસ્થ અને જટિલ બનાવી શકે છે વસ્ત્રના માળખામાં તબક્કો લેયરિંગ અને કાપડનું વજન પણ ધ્યાનમાં લેવું જોઈએ હળકાં લેયર અને સરળ તબક્કાવાર કાપડ શરીરને આરામ અને હળકાઈ પ્રદાન કરે છે ઉનાળામાં હળકો લેયર આરામદાયક લાગે છે જ્યારે શિયાળામાં સઘન લેયર ગરમ રાખવામાં મદદ કરે છે ફેશનમાં ઢાંચો અને માળખાનું મિશ્રણ આધુનિક અને પરંપરાગત શૈલી સાથે સંયોજન આપે છે પરંપરાગત ઢાંચા સાથે આધુનિક કાપડ અને બંધાણ ઉમેરવાથી વસ્ત્ર અનોખું અને આકર્ષક બને છે તે વ્યક્તિની વિશિષ્ટ ઓળખ અને સ્વભાવને ઉજાગર કરે છે વસ્ત્રની રચના દરમિયાન સામાજિક અને સાંસ્કૃતિક પરિસ્થિતિનો પણ ધ્યાન રાખવું જોઈએ લોકપ્રિયતા પ્રસંગ ઉંમર અને કાર્યક્ષેત્ર પ્રમાણે ઢાંચો પસંદ કરવાથી વ્યક્તિ યોગ્ય પ્રભાવ ઊભો કરે છે અનુકૂળ ઢાંચા વસ્ત્ર આરામદાયક સુંદર અને કાર્યક્ષમ રહે છે કાપડ અને ઢાંચાની ગુણવત્તા વ્યક્તિના આરામ અને લંબાઈને અસર કરે છે નરમ આરામદાયક કાપડ અને યોગ્ય ઢાંચા સાથે વસ્ત્ર લાંબા સમય સુધી ઉપયોગમાં રહે છે શરીરમાં આરામ અને આત્મવિશ્વાસ પ્રદાન કરે છે નિષ્કર્ષરૂપે ફેશનમાં વસ્ત્રોનો ઢાંચો માળખો બંધાણ અને લંબાઈ પ્રભાવશાળી દેખાવ આરામ અને કાર્યક્ષમતા માટે અત્યંત મહત્વપૂર્ણ છે યોગ્ય માળખાવાળા વસ્ત્ર વ્યક્તિને સુંદરતા આરામ અને આત્મવિશ્વાસ પ્રદાન કરે છે અને ફેશન માત્ર દેખાવ પૂરતું નહીં પરંતુ વ્યકિતગત વ્યક્તિત્વ અને જીવનશૈલીનો ભાગ બની જાય છે



PREPROCESSING
Data pre processing is a data mining tequnic that involves transforming raw data
Into an understandable and clean formate.real world data is ofen incomplete, inconsistent and filled with noise(error).
Steps for pre-pprocessing data :
1. Data cleaning : Handling missing value(filling them or deleting them ) and smoothing out noisy data
2. Data integration : Merging data from defferent form(like two different spred shit) into one cohesive dataset.
3. Data Transformation : Normalizing or schelling data so that one variable doesn’t overwhelm another just because it’s variable are large.
4. Data Reduction : Redusing the number of variables to the most important once without losing the  “meant” of the information.

MODEL WORD2VAC
When a user enters a "Fashion Title" (e.g., Y2K Denim) or a "Trend Description," the model uses a pre-trained Word2Vec skip-gram or CBOW architecture. Every fashion term is converted into a high-dimensional vector. For instance, the vector for "Denim" will be mathematically closer to "Jeans" or "Vintage" than to "Formal." This allows the model to understand the aesthetic rather than just matching keywords, capturing the nuance of the trend described in the text box. By calculating the Cosine Similarity between the user's input vector and current high-velocity data points (scraped from social media), the model determines if the trend is gaining traction.
The image displays several hashtags with percentage scores (e.g., #ટોપ 100%, #પેન્ટ 99%). In a Word2Vec framework, this works through Nearest Neighbor Search:The model identifies words whose vectors are closest to the "Trend" vector.The percentages represent the similarity score or the probability of that word appearing in the same context as the input trend. The hashtags in the image are in Gujarati, indicating the model likely uses a Multilingual Word2Vec (like FastText) to bridge semantic gaps between different languages.
While Word2Vec handles the text, the Best Time to Upload (Midday Reach) is likely a secondary regression layer. The model correlates the identified "Trend Vector" with historical engagement timestamps to predict when that specific style (e.g., casual vs. evening wear) performs best. By calculating the distance between the "Input Vector" and "Real-time Viral Vectors," the model provides a reliable Trend Level (High/Medium) and Reach Score.

RESULT 

[image: ]

CONCLUSION
The fashion industry is changing from a business based on "guessing" to one based on "knowing" through data. By using AI models like Word2Vec, companies can now understand the specific "vibe" or aesthetic of a trend rather than just matching simple keywords. The integration of Artificial Intelligence and Natural Language Processing marks a transformative shift in the fashion industry, moving from traditional intuition-based forecasting to a model of high-precision, real-time analytics.The implementation of models like Word2Vec enables systems to move beyond simple keyword matching to understand the deep "aesthetic" context of fashion trends. By converting fashion terms into high-dimensional vectors, the model can mathematically identify relationships between styles and determine trend traction through social media data. AI does not replace human designers; it gives them the tools to be faster and more accurate. The future of fashion is Speed, Accuracy, and Sustainability, ensuring that the right clothes are made at the right time for the right people.

FUTURE WORK
As seen in your previous interest in Gujarati keywords, future scope includes models that understand regional languages and cultural nuances. This allows a brand to know that a specific shade of "Marigold" is trending in Western India for wedding seasons, while "Digital Blue" is trending in Tokyo for streetwear. AI now correlates weather patterns with fashion data to predict when consumers in specific regions will switch from light linens to heavier knits, optimizing regional stock. Instead of making one shirt for everyone, AI will suggest styles based on your specific body shape and past choices. As seen in your interest in Gujarati keywords, AI will help brands understand that what is popular in one city (like Surat) might be different from what is popular in New York. he future scope is defined by Speed, Accuracy, and Sustainability. By using models like Word2Vec the industry is moving toward a "demand-driven" model where clothes are only made when the data shows people truly want them.
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® test.modelpy GEle g
. 45 : 640
# train_word2vecpy 235 : 499
suSI| : 475
W : 461
R 439
ws! : 389
®leA : 372
uRl : 344
OIS : 330

Training Word2vec model...
Model training completed!

————— WORD SIMILARITY -

similar to "3e':

[(¥MIA", 0.9211298823356628), (':BAIE', 0.9148250818252563), ('U&d', 0.8897698521614075), ('URRI, 0.8820580840110779), ('HE
[(¥MISeA’, 0.9211298823356628), (':AIE', 0.9148250818252563), ('U&d', 0.8897698521614075), ('UERRI, 0.8820580840110779), ('HS
l@pt, 0.8803000450134277)]

Similar to 'R’ |
[("W&R9Rr, 0.8867940902709961), ('U5R2', 0.882305920124054), ('YilS', 0.8803239464759827), ("\RPll-li', 0.88300886273384094), (‘12
21", 0.879265546798706)]

- = MODEL ACCURACY -----
RU - UR2 : 0.882

WM - RS @ 0.859

oot - Wie : 0.885

sl - oGS : 0.807

KU - SUSI| : 0.835

Model Semantic Accuracy: 85.36 %
PS D:\testing\fashion_trend_model\fashion_trend_model>
> ouTUNE
> TIMELINE
X ®0A0 In1,Col1 Spacesi4 UTF-8 CRF () Python & (Prettier (3




