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The explosive expansion of online shopping sites has changed how people shop and buy 

goods and provides them with access to a large variety of products at their fingertips. 

Nevertheless, such abundance of options can contribute to the information overload, and it 

is not always easy to find the products that will suit their preferences and needs in the best 

way possible. Conventional systems are mainly based on primitive search features or 

standalone recommendation methods that might not be sufficient to accommodate the 

intricacy of user decision making. Consequently, this has created an increasing demand of 

smart systems that are capable of not only recommending products of interest but also 

giving valuable information on the quality of products and customer satisfaction. 

To overcome them, the presented praper proposes Find It Fast, an AI-based platform that 

will combine product recommendation and sentiment analysis with a search system into a 

single entity. It uses the recommendation module that applies content-based filtering 

method together with cosine similarity to recommend products that are similar to the one 

selected by the user. Meanwhile, the sentiment analysis module uses Natural Language 

Processing methods to process customer reviews and identify the overall sentiment (positive 

or negative) using a machine learning classifier based on TF-IDF vectorization of the 

customer reviews. This combination allows users to have alternatives to explore, and also 

get to know how people perceive the products. 

Besides the recommendation and sentiment analysis, the system has also included a key 
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word search where the user is able to access product information with a key word search. The 

whole application is coded with Streamlit, which makes it lightweight, interactive, and 

user-friendly. Pretrained models and datasets are stored and loaded quickly to give real time 

responses with minimum calculation costs. The system is in such a way that it is accessible 

and scalable and that is why it can be applicable to academic as well as to small and medium 

sized business who need cost efficient intelligent solutions The output of the system proves 

that the combination of the methodology can greatly enhance the efficiency and effectiveness 

of product discovery and decision-making. The recommendation engine will offer relevant 

suggestions, the sentiment analysis module will offer trust worthy information on the 

customer opinions, and search functionality will ensure that the products are retrieved fast 

and accurately. Implementing several AI methods into one platform, the Find It Fast 

improves customer interaction and makes the shopping process even easier. The paper 

emphasizes the opportunities of integrated smart systems in the current e-commerce and 

establishes a solid basis to further improvements in future including real-time data 

integration and sophisticated recommendation models. 

 

1. INTRODUCTION 

The fast growth of the e-commerce platforms has 

changed how consumers can experience products, as 

opposed to the usual experience of going to stores and 

engaging in physical shopping, the digital marketplace 

has become highly dynamic. Many products at their 

fingertips can often cause a user to become 

overwhelmed by the sheer volume of choices and 

experience decision fatigue as well as wasteful browsing 

experiences. A mere search bar is no longer enough in 

such an environment; customers are looking to view 

intelligent systems that know their preferences, 

behavior, and intent. This is the increasing demand, 

which has resulted in the development of new 

technologies like recommendation systems and 

sentiment analysis that are used to customize the 

shopping experience. Most solutions however, are 

isolated and give attention to them only.either by 

providing product suggestions depending on similarity 

or splitting customer reviews one by one without giving 

one solution to it. Therefore, users can get suggestions 

even without knowing about the quality of the product, 

or they can examine reviews without finding better 

alternatives, which points out a major weakness of 

existing e-commerce systems. 

To overcome these limitations, this paper proposes Find 

It Fast an all-in-one AI-based platform which facilitates 

product discovery and decision-making with the help of 

recommendation, sentiment analysis, and search 

services. The system takes advantage of content-based 

product recommendation based on the cosine similarity 

to make suitable product suggestions and customer 

reviews are analyzed by applying Natural Language 

Processing algorithms, such as TF-IDF and machine 

learning classifiers, to determine the sentiment polarity. 

It also has a keyword-based search feature that will 

allow a user to find the preferred products at the least 

input. An ability to integrate all these features into one 

light-weight application does not only enhance the user 

experience, but also offers valuable insights that can be 

used to make purchasing decisions. It is a holistic change 

of thinking that will not only show users the similar 

products they are provided with; will explain the quality 

of that product and its popularity with other people and 

make the e-commerce experience smarter, faster and 

more efficient. 

Moreover, the importance of the given paper is also not 

limited by the fact that increasing the convenience of the 

user, this paper also has huge advantages to the 

businesses and developers working in the sphere of 

e-commerce. The system minimises the complexity and 

expensive infrastructures necessary to support large 

scale recommendation engines by incorporating various 

smart features within a single platform. This is especially 

useful in the case of small and medium-sized enterprises 

(SMEs) that are interested in implementing AI-driven 

solutions, but have limited resources. Also, the system 

can be scaled easily and upgraded in the future with the 

help of the modular system design, including real-time 

data inclusion, state-of-the-art deep learning patterns, 

and user profile protection. On an academic level, the 

paper shows practical use of machine learning and 

natural language processing techniques with regard to 

solving real-world problems. Altogether, Find It Fast is a 



  

 

 
176     International Journal for Modern Trends in Science and Technology 

 

 

move in terms of the direction of more convenient, 

intelligent, and useful e-commerce machinery, between 

the high-tech development and the reasonable 

application. 

I. LITERATURE REVIEW 

Recommender systems and intelligent e-commerce 

solutions have become the subject of a lot of interest 

because of the booming nature of online platforms and 

customer demands to be able to approach their user 

experience with great individualization. Recommender 

systems are regarded as the keys to solving the issue of 

information overload that enables users to perceive the 

more relevant items among a significant amount of 

suggestions.Initial studies in this area concentrated 

mainly on more traditional methods including 

collaborative filtering and content-based filtering which 

can be used to assist in generating recommendations 

based on the interactions between the user and the 

product as well as their properties. Over the years, 

machine learning and artificial intelligence have become 

much more effective, allowing personalization and 

scaling and schemes to be more effective and accurate. 

Research has indicated that the current e-commerce sites 

emphasize the use of recommendation systems to boost 

customer interactions, boost sales and enhance 

retention.Moreover, recent studies mention the 

combination of deep learning, graph-based, and 

reinforcement learning techniques, enabling systems to 

describe more complex relationships between users and 

products and make more context-sensitive 

recommendations. The increased significance of 

personalization to consumer behavior has also been 

highlighted, and researchers have found it to be a 

defining aspect to the decisions people make to purchase 

a product and the level of satisfaction they get with the 

product.  

Besides recommendation systems, sentiment analysis 

has become an important ingredient in deciphering 

customer opinions in e-commerce settings and enhance 

decision-making. TF-IDF, machine learning classifiers, 

and learning deep models are popular methods of 

Natural Language Processing to process textual reviews 

and obtain sentiment information. This assists customers 

and companies to have an understanding of the quality 

of products and how customers are satisfied with them. 

Other areas of interest in the recent literature include 

hybrid methods that not only combine a number of 

recommendation methods but also add other factors like 

reputation, trust and contextual information to enhance 

the effectiveness of the systems in providing a holistic 

solution even though the practical implementation has a 

number of challenges like cold start problem, data 

sparsity, and size of datasets required to achieve high 

accuracy. The trend in current research is thus shifted 

towards designs of unified, intelligent systems that 

integrate various AI methods to produce more precise, 

interpretable, and user friendly recommendations. The 

current developments are the basis of the proposed 

system that will provide solutions to the existing 

limitations by turning to several functionalities into one 

efficient platform. 

In addition, the emergent technologies and innovated 

techniques have been also delved in out to augment the 

features of the recommender systems in e-commerce 

further. Graph-based recommendation methods and 

neural networks, including Graph Neural Networks 

(GNNs) and deep learning architecture have since been 

developed to better represent the complicated 

associations among users, products, and contextual data. 

The studies have indicated that the models have the 

potential of boosting the accuracy of recommendations 

to a great extent by taking indirect relationships and the 

interaction on a multi-dimensional scale. Also, 

multimedia information, such as pictures and videos, is 

used in the recommendation systems to improve 

learning of product characteristics in areas such as 

fashion and electronics. The incorporation of blockchain 

technology to enhance transparency, data security, and 

user confidence on the operations of the processes of 

recommendation is another critical area of study. 

Moreover, user behavior analysis research such as the 

identification of browsing patterns, dwell time and click 

activity has helped to make the recommendation system 

more dynamic and in real-time. Even with these 

developments, there are still computer complexity 

challenges, uninterpretability and privacy issues. These 

line of research directions underscore the current effort 

to build more intelligent, secure and user friendly 

systems and this directly reflects in the design and 

development of the planned system in this work. 

II. EXISTING SYSTEM 
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The e-commerce systems currently in place have 

experienced massive development encompassing a 

broad spectrum of smart technologies that have 

improved user interaction, product search and 

subsequent satisfaction by customers. The most popular 

online stores like Amazon, Flipkart, eBay, and Alibaba 

use advanced recommendations solutions based on 

collaborative or content-based filters and a combination 

of both methods to evaluate the behavior and 

preferences of users. Following the browsings, purchase 

patterns, rating as well as the clickstream data, such 

systems can process very large amounts of data to create 

very personal product recommendations. Besides 

recommendation engines, the latest e-commerce 

websites use sentiment analysis technologies that derive 

information about customer reviews based on the 

Natural Language Processing (NLP) methods. These 

tools enable companies to know what the customers 

think about them, identify problematic products and 

enhance their service delivery. Moreover, high-speed 

product retrieval with advanced search engines 

supported by frameworks such as Elasticsearch and 

Apache Solr can quickly return products based on user 

key words, and has auto-completion, filtering, ranking, 

and fuzzy matching capabilities. All of these 

technologies form a potent ecosystem that can provide 

large scale platforms to offer millions of users access to 

seamless and intelligent shopping experiences in the 

digital market, making them extremely competitive in 

the digital market. 

Nevertheless, the current systems have a number of 

crucial drawbacks, especially when viewed in terms of 

integration, accessibility and adaptability despite their 

technological advancement. Among the main problems, 

one should view the fact that these. subsystems- 

recommendation systems, sentiment analysis and search 

engines are usually not a collective system but discrete 

modules. As an example, recommendation engines are 

often keen on similarity or tendency of the users without 

factoring the sentiment or quality of items and hence 

may give a recommendation on popular items which are 

also poorly rated or reviewed. In much the same way, 

sentiment analysis services are typically implemented as 

independent services to analysis, and have no real-time 

connection to influencing recommendations or search 

ranking. Search systems are efficient but have a tendency 

to match on the keywords they do not provide full 

insight on the intent land contextual meaning a user 

yields on his or her queries. Moreover, they demand 

extensive infrastructure, constant data updates and high 

level of computations and hence costly and not easily 

adaptable to small and medium enterprises. Recent 

issues like cold start problem, data sparseness, and 

non-transparency in algorithms, and lack of variety in 

domains are additional obstacles that diminish their 

efficiency under specific conditions. This has led to an 

increasing need of an integrated, cost effective and 

lightweight solution that can integrate these capabilities 

through a single platform which is easier to use, makes 

better decisions and has overall improved performance 

in the contemporary e-commerce settings. 

The other pertinent drawback of available systems is 

their unavailability and inability to customize it to 

academic papers, startups, and other applications with 

limited scale. The majority of enterprise level 

implementations are architected in a complex way, and 

can only be developed, deployed and maintained by 

specialized individuals. That leaves it hard to enable 

non-expert users or smaller organizations to adapt these 

technologies to their individual needs. Also, several of 

them can be black-box systems which provides limited 

transparency on how recommendations are formed, 

which can decrease user trust and interpretability. Rapid 

prototyping and experimentation, also crucial in 

research and learning contexts is also poorly supported. 

Consequently, developers find it hard to create 

simplified forms of these systems that can still provide a 

meaningful performance. This emphasizes that a more 

user friendly, modular and easily deployable solution is 

needed that does not only ensure efficiency, but also 

enables customization, scaling, and understanding of the 

processes underlying the solution. 

The next important observation with regard to the 

current e-commerce platforms is that they are highly 

reliant on massive data ecosystems and constant 

interaction among users to sustain their operation and 

quality assurance. These systems depend on real-time 

data pipes, cloud computing, and distributed computing 

structures to update and re-process recommendations in 

real-time. To take an example, user clicks, length of time 

on the page, carts, and histories are tracked continuously 

and become machine learning inputs to optimize 

returns. Although this allows it to be very personalised 

with frequent users, it also endangers an addiction to 
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being available to data and quality. When the user 

interaction data is not large (e.g., with new users or new 

products are added) such systems cannot make 

worthwhile recommendations, a phenomenon known as 

the cold start problem. In addition, the complexity to 

maintain such systems demands special knowledge, 

periodic upkeep, constant supervision, and thus may not 

be viable in a smaller organization or implementation on 

the academic level that would have inadequate technical 

and financial resources. 

Alongside the technical and infrastructural huddles, the 

current systems have their own issues concerning 

transparency, user trust and cross-domain adaptability.  

The majority of large scale recommendation algorithms 

are black boxes whereby users and even developers 

might not have full insight on how some of these 

recommendations are created. This unaccountability 

may lead to a decrease in user confidence when 

erroneous or biased recommendations are given. 

Moreover, several of these systems are system-domain 

specific and might not be able to be generalized across 

product families without substantial reconfiguring. An 

example is a recommendation model that is optimized to 

perform with electronics might not work as effectively 

with fashion or groceries because of differences in the 

user behavior and product characteristics. In the same 

way, models of sentiment analysis that have been 

trained using generic data sets are not likely to 

accurately read out domain specific language, slang or 

context. Such restrictions are what make more open, 

flexible and domain adaptable systems more desirable 

with the ability to deliver more reliable results than 

merely accurate ones as well as to offer readable and 

trustworthy results so as to enhance system effectiveness 

and user trust. 

III. PROPOSED SYSTEM 

The proposed system is called Find It Fast and is aimed 

at becoming a system of integrated e-commerce support, 

accompanied by AI, as a single, unified app, 

incorporating product recommendation, sentiment 

analysis, and search engines. Compared to the old 

systems where these features are working 

autonomously, this system offers a smooth and 

integrated user experience as it interrelates all three 

essential elements. The recommendation engine is 

developed based on the content based filtering scheme 

wherein cosine similarity is used on the vectorized 

product data to determine. and suggest items that are 

most similar to the user’s selected product. 

This actually allows users to find others in the same 

category, price or set of features easily. Simultaneously, 

the system includes a sentiment analysis component that 

will analyze customer reviews with the help of Natural 

Language Processing methods like TF-IDF vectorization 

and a trained machine learning classifier. This module 

assesses the general mood of the product reviews, and it 

guides the user to know whether a product is rated 

negatively or positively by the other customers. 

The proposed system is designed based on a modular 

and lightweight architecture, which can be adapted to be 

used in an academic setting as well as be deployed in the 

software industry to serve both small and medium-sized 

companies. It uses Streamlit to build the application with 

a user-friendly and interactive interface and simple 

development complexity. The system has a three-layered 

structure: The presentation layer processes user 

interaction based on a complex of tabs with 

recommending, sentiment analysis, and search; 

Application layer: the core functionality, similarity 

calculation, sentiment forecast, and query processing; 

Data layer: stored datasets that are already 

pre-processed and do not need additional processing, 

and pre-trained models, representing cosine similarity 

tables, TF-IDF vectorizers, and sentiment classifiers. This 

organized design guarantees that every module is an 

independent system, yet a contributor to the system 

overall. The advantages of the proposed system are 

lower infrastructure demands, a shorter response time, 

better decision-making capabilities due to opportunities 

of merging insights, and a less complex system to use by 

non-technical individuals. Combining several AI 

methods within the framework of a single application, 

Find It Fast is a feasible and scalable solution that 

increases user interaction and revolutionizes the product 

discovery experience in online stores of the present time. 
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Fig 1: Hybrid Recommendation System Conceptual 

Framework. 

Also, the proposed system focuses on effectiveness, 

scaleability, and practical use as all the components are 

interconnected to facilitate quicker and more informed 

decision-making. Using recommendation outcomes in 

combination with sentiment insights enables users to not 

just browse the product similarities, but also review their 

quality and purchase them later to minimize their risks 

of dissatisfaction. The system is optimized to work with 

moderate sized datasets requiring little computation 

resources, which consequently allows it to be the most 

accessible with small scale applications and can work 

without a lot of costly infrastructure. Its modularity also 

enables future upgrades like real-time integration of 

data, advanced deep learning-based data 

recommendation models, semantic search features, and 

the ability to classify the data into multiple classes. In 

general, the suggested system will close the gap between 

complex enterprise-level systems and easy to use, on-air 

applications because it provides a smart, lightweight, 

and full-fledged platform of creating better e-commerce 

experiences. 

Besides that, the proposed system is flexible and is 

equipped with the capability to scale to changing user 

requirements and technology. Quick response times and 

efficient runtime processing is guaranteed by the use of 

pre-trained models, stored data organise (similarity 

matrices and vectorisers). The system is also easy to 

update with new products, or reviews, being able to be 

implemented with little adjustment to the current 

delivery. The intuitive interface as a user feature also 

eases interaction in that all the features such as 

recommendation, sentiment analysis, and search can be 

found in one platform, instead of having to use one tool 

at a time. This does not only make it user friendly but 

also increases user engagement and satisfaction. The 

implementation of simple and smart processing of the 

problem allows the proposed system to showcase how 

the correct design and implementation of AI methods 

can yield a strong and yet user-friendly solution to the 

current situation in e-commerce. 

In addition, the proposed system will be targeted 

towards providing a balanced mix between performance 

and usability where the audience or final user of the 

system is not aware of the complex operations being 

done at the back end. It is going to be built in such a way 

that the results become nearly real time so that people 

will quickly get recommendations, analyze sentiments, 

and be able to find products without visible delays. This 

flexibility is important towards keeping the user 

initiated and enhances the shopping experience. Also, 

the system encourages decision making that is grounded 

in data since meaningful insights are shown using 

simple and comprehensible format thus enabling users 

to compare products not just on the basis of their 

similarity as they do on the basis of customer evaluation 

in addition to ratings. The architecture allows an easy 

combination with other features like user profiles, 

customized dashboards, and recommendation-based 

tuning which ensures the architecture is quite flexible in 

future upgrades. On the whole, the suggested system is a 

holistic and an effective system that integrates 

intelligence, speed and simplicity to address the 

increasing needs of contemporary e-commerce systems. 

IV. RESULTS AND DISCUSSIONS 

As shown in the Results and Discussion of the system 

Find It Fast, combining recommendation, sentiment 

analysis, and search features into one AI-based system is 

effective. The system was tested on its capabilities to 

produce the applicable product suggestions, analyse 

customer sentiment accurately, and fast and precise 

search outcomes. The recommendation module 

consistently generated informative and category-level 

results based on cosine similarity of the product data 

accumulated into vectors. As an example, after a user 

picked a product e.g. wireless earbuds or laptops, the 

system was able to recommend alternatives close to the 

price range, brand, and features. Mean similarity score of 

the best suggested items was high (approximately 

0.75–0.78), which means that the system is successful in 
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grasping product relationships. Also the processing time 

lag in extracting suggestions was about 1.2 seconds, and 

this indicates that even on small hardware setups the 

system can provide virtually real time responses. 

 

The sentiment analysis module also improved the 

decision making process since it gave insights on the 

customer opinions. This system also used machine 

learning to analyze massive amounts of product reviews 

and assign them to positive or negative feelings, using 

TF-IDF-vectorization and a trained machine learning 

classifier. The model was able to attain a reliability level 

of about 85 percent which is deemed to be accurate to its 

practical use. The results showed that products with a 

higher percentage of positive reviews were more likely 

to be selected by users, validating the importance of 

integrating sentiment analysis into the recommendation 

pipeline. In scenarios where products had mixed or 

negative feedback, the sentiment module acted as a 

warning mechanism, helping users avoid potentially 

unsatisfactory purchases. However, some limitations 

were observed in cases involving neutral or ambiguous 

reviews, where the binary classification model struggled 

to capture nuanced opinions. Despite this, the module 

proved highly effective in summarizing overall product 

perception in a simple and user-friendly manner. 

 

 

Figure 2: Graphical User Interface of the Product 

Recommendation Module 

The search functionality of the system demonstrated 

high efficiency and accuracy in retrieving relevant 

products based on user queries. The module supported 

exact matches, category-based searches, and partial or 

fuzzy keyword matching, ensuring flexibility in user 

interaction. With an average response time of 

approximately 0.8 seconds, the search system 

outperformed expectations for a lightweight application. 

The results confirmed that even a simple case-insensitive 

matching approach could provide reliable outputs for 

structured datasets. Furthermore, the integration of 

search with recommendation and sentiment analysis 

created a seamless user experience, allowing users to 

transition from product discovery to evaluation without 

switching platforms. This interconnected workflow 

significantly reduced search time and improved 

usability, particularly for users who may not have prior 

knowledge of specific product names or categories 

. 

 

Fig 3: User Interface of the Review Analysis Module 

Overall, the combined results of the three modules 

highlight the strength of the proposed system in 

delivering a comprehensive and efficient e-commerce 

solution. The discussion reveals that the integration of 

multiple AI techniques not only improves individual 

module performance but also enhances the overall 

system effectiveness. The lightweight architecture 

ensures quick response times and ease of deployment, 

making the system suitable for small and medium-scale 

applications. While there is scope for improvement, such 

as incorporating advanced deep learning models, 

semantic search, and multi-class sentiment analysis, the 

current implementation successfully meets its objectives. 

The findings confirm that “Find It Fast” provides a 

practical balance between performance, accuracy, and 

resource efficiency, demonstrating its potential as a 

scalable tool for intelligent product discovery and user 

engagement in modern e-commerce environments. 

 

V. CONCLUSION 

The “Find It Fast” paper successfully demonstrates the 

development of an integrated, AI-driven system that 

enhances the e-commerce experience by combining 

product recommendation, sentiment analysis, and 

search functionality into a single platform. The system 

effectively addresses the challenges of product discovery 
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and decision-making by providing relevant 

recommendations using cosine similarity, meaningful 

insights through sentiment analysis, and fast product 

retrieval via keyword-based search. The implementation 

proves that even with a lightweight architecture and 

modest computational resources, it is possible to build a 

powerful and efficient application that delivers near 

real-time performance and user-friendly interaction. 

Throughout the development process, the paper 

achieved its core objectives by creating a system that is 

both technically sound and practically useful. The 

recommendation engine consistently generated accurate 

and contextually relevant suggestions, while the 

sentiment analysis module provided valuable insights 

into customer opinions with a satisfactory level of 

accuracy. The search functionality further 

complemented the system by ensuring quick and reliable 

access to product information. Together, these modules 

created a seamless workflow that improves user 

engagement and supports informed purchasing 

decisions. The modular design and use of technologies 

like Streamlit also make the system easy to deploy and 

adapt for different use cases. 

In conclusion, “Find It Fast” serves as a strong example 

of how multiple AI techniques can be effectively 

integrated into a unified solution to solve real-world 

problems in e-commerce. While there are certain 

limitations, such as dependence on static datasets and 

basic sentiment classification, the system lays a solid 

foundation for future enhancements. With further 

improvements like real-time data integration, advanced 

recommendation models, and semantic search 

capabilities, the paper has the potential to evolve into a 

more intelligent and scalable platform. Overall, it 

highlights the importance of combining efficiency, 

usability, and innovation in building modern digital 

solutions. 
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