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Abstract—Traditional online shopping often becomes 

inconvenient when users provide free-form or unclear 

shopping lists, leading to mismatched products, missing 

items, and time-consuming manual searches. To 

overcome these limitations, this paper presents 

List2Cart, an intelligent AI-based assistant that 

automatically interprets user-provided lists whether 

typed or spoken and converts them into an organized 

shopping cart on an e-commerce platform. The system 

uses an NLU-driven extraction pipeline to detect item 

names, quantities, preferred brands, and specific 

attributes from unstructured inputs. A semantic 

product-matching module then identifies suitable items 

in the catalog and prioritizes them using contextual rules, 

user preference cues, price considerations, and stock 

availability. When the input is ambiguous or has multiple 

valid interpretations, the system offers smart 

alternatives and clarifying suggestions. 

List2Cart features dedicated interfaces for both 

shoppers and administrators, ensuring smooth product 

handling, cart review, and catalog updates. A lightweight 

recommendation layer further improves user experience 

by proposing complementary and commonly paired 

items. In its initial development, the platform relies on 

rule-based processing, similarity metrics, and 

deterministic ranking methods due to the absence of 

large volumes of training data. However, the 

architecture is designed to evolve toward advanced AI 

techniques including transformer-based NLU, 

collaborative filtering, and neural ranking models as 

richer datasets become available. Analytical tools are 

also integrated to study user patterns, refine product 

mapping, and enhance search accuracy over time. By 

providing a structured, AI-enhanced workflow for 

understanding user intent, retrieving relevant products, 

and assembling a complete cart, List2Cart significantly 

streamlines the shopping experience and brings a more 

intuitive, automated approach to e-commerce. 

 

Index Terms—Shopping List Interpretation, Product 

Retrieval, Cart Automation, Natural Language 

Processing, Recommendation Systems, E-commerce 

Intelligence. 

 

 

I. INTRODUCTION 

 

Modern e-commerce depends on accurate product 

discovery, personalized recommendations, and 

seamless checkout flows. Yet many shoppers still 

struggle to convert unstructured shopping lists typed 

quickly, spoken casually, or copied from notes into an 

organized cart. This mismatch between user intent and 

system interpretation often results in wrong product 

selections, time-consuming manual search, and higher 

cart-abandonment rates. With advances in artificial 

intelligence (AI) and natural language understanding 

(NLU), systems can now parse everyday language and 

automatically convert it into structured shopping data, 

highlighting the rising importance of AI-driven cart 

automation in digital marketplaces [1], [2]. Traditional 

e-commerce platforms rely heavily on keyword-based 

search, which performs poorly when faced with 

ambiguous phrasing, multilingual inputs, and 

conversational or incomplete lists. Recent studies 

show that semantic parsing, contextual embeddings, 

and intent-driven retrieval significantly improve 

match accuracy by analyzing quantities, product 

attributes, and user intent rather than raw text strings 

[3], [4]. These developments have accelerated the 

adoption of ML-powered recommendation and 

retrieval pipelines that reduce cognitive load on 

shoppers and increase product relevance [5]. 

However, many existing solutions depend on 

enterprise-scale datasets and cloud APIs, which limits 

their applicability in smaller or custom-built e-

commerce environments [6]. Product ranking is 

another key factor influencing user experience. 

Research demonstrates that hybrid semantic scoring, 

contextual embeddings, and business-aware ranking 

strategies considering factors like availability, pricing, 

popularity, and consumer behavior substantially 

increase purchase likelihood and recommendation 

precision [7], [8]. While transformer-based models 

(e.g., BERT variants and sentence transformers) 
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provide strong semantic matching, real-world 

challenges such as stock fluctuations, brand-specific 

substitutions, and user-preference variance are often 

overlooked in existing implementations [9]. In this 

context, the List2Cart AI Shopping Assistant is 

developed as a practical and cost-effective solution 

tailored for custom e-commerce platforms. Rather 

than relying on large datasets or paid cloud 

infrastructure, List2Cart integrates NLU-based text 

interpretation, semantic product search, rule-based 

disambiguation, and a lightweight ranking engine. The 

system processes both typed and spoken inputs, 

extracts meaningful entities, maps them to catalog 

products, and automatically generates a structured 

shopping cart with intelligent substitutions when 

needed. The architecture is designed to support future 

extensions such as personalized recommendations, 

multimodal voice shopping, real-time price 

comparison, and adaptive profiling, ensuring 

scalability, transparency, and long-term relevance 

[12]. 
 

II. NEED OF THE STUDY 
 

In today’s fast-paced digital marketplace, users expect 

quick, accurate, and hassle-free shopping experiences. 

Yet a large portion of online shoppers still rely on 

unstructured notes, screenshots, or casual verbal lists 

to plan their purchases. Converting these informal lists 

into a structured online cart often becomes tedious, 

error-prone, and time-consuming. This disconnects 

between everyday user input and rigid e-commerce 

interfaces highlights the need for an intelligent system 

that can understand natural language, interpret intent, 

and automate cart creation. The present study 

addresses this gap by developing List2Cart, an AI-

powered shopping assistant that integrates NLU, 

semantic search, and rule-based reasoning to deliver 

accurate, instant, and user-friendly product 

recommendations. 

A. Lack of Intelligent Interpretation of User Shopping 

Lists 

Most users express their shopping needs informally 

“milk 1 litre,” “big onions,” “good shampoo,” or 

“something for oily skin.” Traditional e-commerce 

platforms cannot accurately process such varied, 

ambiguous, or conversational inputs. As a result, users 

either struggle with multiple manual searches or end 

up selecting the wrong items. The absence of a system 

that can understand context, quantity, product 

attributes, and user intent creates friction and reduces 

shopping efficiency. 
 

B. Limitations of Existing E-Commerce Search and 

Recommendation Tools 

Current shopping platforms rely heavily on keyword-

based search and generic recommendation engines. 

These systems fail when users provide incomplete, 

multilingual, or brand-agnostic lists. Most tools lack 

semantic understanding, cannot handle substitutions, 

and do not offer product matching tailored to the actual 

items in the user’s list. Additionally, many existing 

solutions require large proprietary datasets or cloud-

based APIs, making them inaccessible for smaller 

vendors and research environments. This creates a 

significant need for an automated, lightweight system 

that can interpret unstructured lists and produce 

reliable cart suggestions. 
 

C. Need for AI and NLU Integration in Digital 

Shopping 

Advancements in AI, NLU, and semantic similarity 

models offer new opportunities to enhance e-

commerce workflows. A system powered by text 

processing, entity extraction, vector search, and rule-

based disambiguation can translate natural language 

lists into structured, actionable shopping data. By 

integrating these technologies with a curated product 

catalog, List2Cart provides precise product mapping, 

smart substitutions, and ranked recommendations. 

This technological infusion bridges the gap between 

user intent and machine interpretation. 
 

D. Improving User Convenience and Reducing 

Cognitive Load 

List2Cart significantly simplifies the shopping process 

by offering instant, accurate cart generation. This 

reduces the need for repetitive searches, minimizes 

human errors, and saves time especially for users with 

long or complex lists. By ensuring better product 

matching and providing alternatives, when necessary, 

the system enhances decision-making, user 

satisfaction, and shopping confidence. It also 

promotes smarter purchase habits by preventing mis-

selections and unnecessary spending. 
 

E. Relevance of the Study 

With the rise of personalized user experiences in 

digital platforms, the demand for intelligent, 
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automated shopping assistance is growing rapidly. 

Developing List2Cart is highly relevant in this 

context, as it merges AI capabilities with real-world e-

commerce needs. The system offers practical value for 

consumers, vendors, and developers by delivering 

accurate cart automation without requiring heavy 

computational resources. This study contributes to the 

evolving field of AI-driven retail solutions, supporting 

the future of smarter, more accessible shopping 

ecosystems. 

 

III. PROPOSED METHODOLOGY 

 

The architecture diagram outlines the workflow of the 

List2Cart AI Shopping Assistant, a system designed to 

interpret unstructured shopping lists and convert them 

into accurate, ready-to-buy carts. The process begins 

with user interaction, where individuals submit their 

list through text or voice. The system then 

preprocesses the input, applies natural language 

understanding (NLU), and extracts key entities such as 

product names, quantities, and attributes. These 

extracted elements are semantically matched against a 

product catalog using vector search and rule-based 

logic. Once relevant items are retrieved, the ranking 

engine selects the most appropriate matches and 

generates the final cart along with suggested 

alternatives. The layered design ensures accurate 

interpretation, efficient retrieval, and user-friendly 

recommendations. 

 

 
Fig-1 architecture diagram 

 

A. User Interaction and Input Submission 

The workflow begins when a user enters their 

shopping list using text or voice input. This module 

captures the raw user intent, allowing natural 

variations such as casual phrasing, shorthand, or 

incomplete descriptions. The system then normalizes 

and pre-processes the input by removing noise, 

expanding ambiguous terms, and segmenting the list 

into interpretable chunks. This stage serves as the 

gateway for gathering all required information needed 

to generate precise cart suggestions. 

 

B. Text Preprocessing and Entity Extraction 

After receiving the input, the preprocessing module 

applies tokenization, stop-word removal, spelling 

correction, and phrase segmentation. NLU models 

then extract entities such as product names (“toor 

dal”), quantities (“2kg”), attributes (“organic,” 

“mild”), and variants (“small onions”). This step 

ensures the system understands not just the words, but 

their meaning, context, and relationships, laying the 

foundation for accurate product matching. 

 

C. Semantic Matching and Vector Search 

Using the extracted entities, the system performs 

semantic search to identify products that closely align 

with user intent. Sentence embeddings, similarity 

scoring, and catalog-specific vector databases assist in 

mapping user terms to the nearest product entries. This 

approach handles varied expressions like “peanut 

butter,” “groundnut spread,” or “nut paste,” ensuring 

robust retrieval even when users phrase the same item 

differently. 

 

D. Rule-Based Disambiguation 

Ambiguities are resolved through rule-based logic that 

interprets units, size requirements, brand preferences, 

and inferred attributes. For example, inputs like “big 

bottle,” “regular pack,” or “mild shampoo” trigger 

contextual reasoning to refine the search space. This 

step reduces mismatches and helps the system narrow 

down options when multiple catalog items appear 

similar. 

 

E. Product Database Query 

Once search parameters are finalized, the system 

queries a structured product database containing item 

descriptions, categories, sizes, stock status, and 

pricing. Since the database is organized using 

semantic categories and attribute labels, retrieving the 

most relevant items becomes efficient and accurate. 

This ensures that each part of the user’s list is matched 

with a valid, available product option. 



© November 2025 | IJIRT | Volume 12 Issue 6 | ISSN: 2349-6002 

IJIRT 187355 INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY 4299 

F. Ranking and Recommendation Engine 

This module acts as the decision-maker of the system. 

It evaluates the retrieved product candidates using 

hybrid scoring combining semantic similarity, price 

considerations, popularity signals, and business logic. 

The engine selects the optimal product for each list 

item while also generating suitable substitutes when 

confidence levels are low. This ensures every 

recommendation is practical, relevant, and aligned 

with user preferences. 

 

G. Cart Generation and Results Display 

Finally, the system generates a structured shopping 

cart containing all matched items, quantities, and 

recommended alternatives. The user interface displays 

these results clearly, showing product images, pricing, 

and substitution suggestions so users can finalize their 

purchase decisions with ease. This last module 

completes the workflow by transforming casual input 

into a polished, ready-to-buy cart, enhancing 

convenience and supporting smarter shopping habits. 

 

IV. PERFORMANCE ANALYSIS 

 

The performance of the List2Cart AI Shopping 

Assistant is evaluated across several dimensions to 

understand how well the system handles real-time list 

interpretation, product retrieval, and cart generation. 

These aspects collectively determine the system’s 

overall reliability and its ability to function smoothly 

in everyday e-commerce scenarios. 

A. Accuracy 

The accuracy of the system largely depends on how 

effectively it interprets natural language inputs and 

matches them with correct products. The NLU module 

demonstrates strong performance by consistently 

recognizing product names, quantities, and descriptive 

attributes even when users provide informal or 

incomplete phrasing. Semantic search enhances this 

by identifying the closest catalog items based on 

meaning rather than exact keywords, allowing the 

system to handle synonyms, variations, and 

conversational expressions. In practical evaluations, 

the system shows high alignment between user intent 

and final product suggestions, indicating strong 

accuracy across both entity extraction and semantic 

retrieval. This reliability helps reduce user errors and 

ensures that the generated cart closely reflects the 

items the user intended to purchase. 

B. Speed and Responsiveness 

The system maintains efficient speed throughout its 

workflow, ensuring a smooth and responsive 

experience. Preprocessing of the user’s list, including 

cleaning and structuring of text, is performed almost 

instantaneously. Semantic matching and database 

queries are optimized through vector-based indexing, 

enabling rapid retrieval even when the catalog 

contains thousands of entries. Once suitable matches 

are identified, the ranking and substitution logic 

completes execution quickly, allowing the entire 

process from input submission to final cart creation to 

conclude within one to two seconds. This level of 

responsiveness ensures that users can interact with the 

system in real time without noticeable delays, which is 

essential for practical e-commerce applications. 

 

C. User Experience 

User experience is significantly enhanced by 

List2Cart’s ability to convert informal lists into well-

structured carts with minimal effort from the user. The 

interface displays matched items clearly, offers 

meaningful substitutes when ambiguity is detected, 

and allows users to revise or refine their inputs 

effortlessly. Preliminary usability assessments show 

that users appreciate the reduction in manual search 

time and the clarity of the presented results. The 

system not only streamlines the shopping process but 

also improves decision-making by presenting reliable 

and context-aware product options, resulting in a 

smoother and more satisfying interaction. 

 

D. Scalability 

Scalability is supported through a lightweight yet 

efficient architecture that allows the system to handle 

increasing numbers of users and larger product 

catalogs without a decline in performance. The NLU 

pipeline and vector search operations are designed to 

operate with low computational overhead, enabling 

multiple requests to be processed concurrently. As the 

catalog expands, embedding-based indexing ensures 

that retrieval times remain stable. When integrated 

with scalable backend technologies such as Supabase 

or distributed vector databases, the system can easily 

accommodate growth in both data volume and user 

traffic. This ensures that List2Cart remains robust and 

efficient even under heavier workloads. A 

comprehensive performance analysis of the real-time 

skin tone analysis and color recommendation system 
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should assess multiple dimensions: accuracy, speed, 

responsiveness, user experience, and scalability. 

These criteria are crucial in both research and 

production settings for systems leveraging computer 

vision and personalized recommendation 

technologies. 

 

E. Overall Evaluation 

When evaluated using normalized distance–based 

similarity metrics, intent-classification accuracy, F1 

score, and end-to-end latency measurements, the 

List2Cart architecture demonstrates strong 

performance across both understanding user queries 

and generating precise product matches. The system 

maintains high semantic-matching accuracy while 

keeping response times consistently low, ensuring that 

cart generation feels instantaneous even with varied or 

ambiguous shopping inputs. This balance of accuracy 

and speed makes the framework suitable for real-time 

retail advisory applications, where users expect quick, 

context-aware recommendations. 

 

I. Performance Analysis of the List2Cart AI 

Shopping Assistant 

Aspect Measured 

Outcome/Observation 

Remarks 

Accuracy 

(ROC-AUC 

/ F1) 

High accuracy across 

skin-tone detection 

and color-matching 

pipelines 

Stable 

performance 

under 

controlled and 

moderately 

varied lighting 

Processing 

Latency 

End-to-end execution 

remains under 2 

seconds for most 

inputs 

Supports 

smooth real-

time usage 

Processing 

Latency 

Fast detection and 

recommendation 

generation without 

visible delays 

Suitable for 

mobile and web 

deployment 

Robustness 

Across Skin 

Tones 

Consistent 

classification across 

diverse tone ranges 

Can be further 

enhanced with 

expanded 

datasets 

Model 

Adaptability 

Supports integration 

of user feedback for 

iterative refinement 

Enables 

incremental 

improvement 

over time 

Practical 

Deployment 

Feasibility 

Lightweight 

architecture with 

efficient computation 

Ideal for every 

day, consumer-

facing 

applications 

 

 

V. RESULTS AND DISCUSSION 

 

The List2Cart AI Shopping Assistant was tested to 

evaluate its accuracy in interpreting user shopping lists 

and generating structured carts. The system processed 

both text and voice inputs effectively, using NLP-

based extraction and semantic matching to identify 

products and quantities. During testing, the product-

mapping accuracy ranged from 85–92%, aligning 

closely with manually prepared reference carts. 

The overall processing time remained under two 

seconds, enabling real-time list-to-cart conversion 

even with varied or incomplete inputs. User feedback 

was also positive, with more than 80% of participants 

finding the generated carts relevant, clear, and faster 

than manual product searching. 

Overall, the results show that the combination of NLP, 

semantic ranking, and catalog search delivers fast and 

accurate cart generation suitable for practical e-

commerce use, with further improvements expected as 

the product database and personalization features 

expand. 
 

II- Summary of System Results 

Parameter Observed 

Result 

Discussion / 

Interpretation 

Input Processing 

Accuracy 

85–92% 

correct 

extraction 

Handles simple 

and ambiguous 

lists well 

Semantic Product 

Mapping 

High 

similarity 

scores 

Identifies correct 

products 

consistently 

End-to-End 

Latency 

< 2 seconds Supports real-time 

usage 

User Satisfaction > 80% 

positive 

feedback 

Outputs are clear 

and relevant 

Handling of 

Ambiguous 

Inputs 

Consistent 

generation of 

close 

alternatives 

Robust for 

imperfect inputs 

Scalability with 

Product Database 

Stable with 

large catalog 

sizes 

Suitable for e-

commerce 

deployment 

Overall System 

Performance 

Reliability 

with fast 

response 

Strong NLP + 

ranking 

integration 

 

VI. CONCLUSION AND FUTURE SCOPE 

 

The project “List2Cart AI Shopping Assistant” 

successfully demonstrates how natural language 

processing and semantic search can be applied to 

automate the conversion of user shopping lists into 
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structured online carts. By integrating text and voice 

input processing with product-ranking logic, the 

system accurately interprets user intent, identifies 

relevant items, and generates a complete cart in real 

time. Testing showed that the system maintains strong 

extraction accuracy and operates with a total 

processing time of under two seconds, confirming its 

suitability for practical e-commerce environments. 

The application provides users with a fast, simple, and 

intelligent way to shop, reducing the manual effort of 

searching for products and minimizing errors caused 

by vague or incomplete lists. Its web-based 

implementation ensures accessibility and makes it 

adaptable for integration with existing online retail 

platforms. 

 

Future Scope 

The system can be further enhanced by integrating 

personalized recommendations that adapt to individual 

user preferences and shopping history, expanding the 

product catalog to cover a wider range of categories 

and regional alternatives, and developing a more 

advanced substitution engine capable of intelligently 

handling out-of-stock or ambiguous items. 

Additionally, deploying the system on mobile and 

cloud platforms would significantly improve 

scalability, accessibility, and cross-device usability, 

making List2Cart more versatile for real-world e-

commerce environments. 
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