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Abstract- In today’s complex legal environment, individuals 

often struggle to understand legal documents, their rights, and 

procedural requirements. This paper presents Court Assist AI, 

an intelligent legal assistant that leverages natural language 

processing (NLP) and machine learning (ML) techniques to 

analyze, classify, and summarize legal information. The 

system uses Decision Tree and Logistic Regression models 

combined with TF-IDF vectorization for accurate legal 

document classification and question-answer prediction. With 

a Streamlit-based interactive interface, users can upload 

documents, query legal information, and receive simplified 

explanations and automated form-filling assistance. 

Experimental evaluation demonstrates that the system 

achieves high accuracy in legal text classification and 

provides contextual guidance, significantly improving 

accessibility to legal knowledge. Court Assist AI exemplifies 

how AI-driven automation can empower users with actionable 

legal insights, reducing reliance on professional intervention 

for routine queries. 
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I. INTRODUCTION 

 

 The complexity of the modern legal system presents 

significant challenges for individuals seeking to understand 

laws, rights, and legal procedures. People often encounter 

difficulties in interpreting legal documents, navigating court 

procedures, and accessing relevant legal knowledge without 

professional assistance. Traditional methods of legal research, 

including manual consultation of statutes, case laws, and legal 

forms, are time-consuming, error-prone, and inaccessible to 

non-experts. This results in delays, misunderstandings, and 

increased reliance on costly legal services. 

 

Current digital legal solutions, such as online legal 

databases and static information portals, primarily provide 

passive access to information. These systems often depend on 

keyword-based search and basic categorization, lacking the 

intelligent capabilities to interpret complex legal language, 

identify context, or provide personalized guidance. 

Consequently, users struggle to extract actionable insights 

from legal documents, and the cognitive load of understanding 

legal content remains high. 

 

Court Assist AI represents a transformative 

approach to legal assistance by leveraging artificial 

intelligence and machine learning to simplify legal 

knowledge retrieval and document management. Unlike 

conventional systems that serve merely as repositories of legal 

information, Court Assist AI actively analyzes, classifies, and 

explains legal documents, helping users understand their 

rights, obligations, and procedural requirements. The system’s 

ability to interpret context and meaning rather than just 

matching keywords enables a more natural and intuitive 

interaction model, aligning with how legal understanding is 

applied in real-life situations. 

 

The core innovation of Court Assist AI lies in its 

integration of Decision Tree and Logistic Regression models 

with TF-IDF-based text vectorization. This hybrid approach 

allows the system to accurately classify legal documents, 

predict relevant legal outcomes, and provide clear 

explanations to users. By transforming unstructured legal text 

into structured, interpretable insights, the system reduces 

confusion and empowers users to make informed decisions 

without needing extensive legal knowledge. 

 

Complementing classification, Court Assist AI 

incorporates automated form-filling assistance, which 

identifies relevant fields and suggests appropriate entries 

based on document analysis. This capability streamlines legal 

workflows, reduces errors, and saves time, especially for 

routine legal procedures. The system also supports query-

based interaction, enabling users to ask specific legal 

questions and receive contextual, easy-to-understand answers. 

 

Built on an accessible and modern technology stack, 

Court Assist AI uses Streamlit for an interactive web 

interface, providing users with a clean and intuitive platform 

to interact with the system. The underlying machine learning 

models are trained on curated datasets of legal questions, 

documents, and answers to ensure accuracy and domain 
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relevance. This architecture ensures that both technical and 

non-technical users can leverage the system effectively. 

 

The significance of Court Assist AI extends beyond 

convenience; it democratizes access to legal knowledge, 

reduces dependency on professional intermediaries for routine 

matters, and improves transparency in legal processes. By 

combining intelligent document analysis, legal knowledge 

retrieval, and automated assistance, the system represents a 

paradigm shift in how individuals interact with the legal 

environment. 

 

This paper presents the complete design, 

implementation, and evaluation of Court Assist AI, 

demonstrating how the integration of machine learning, 

natural language processing, and user-centric design can 

transform legal assistance. The system exemplifies a new 

model in legal technology, where AI acts as a collaborative 

partner in understanding, managing, and applying legal 

knowledge efficiently and effectively. 

 

II. METHODOLOGY 

 

The Court Assist AI system implements an intelligent 

legal assistance framework that combines document 

classification, legal question-answer prediction, and automated 

form-filling through the integration of Decision Tree and 

Logistic Regression models with TF-IDF vectorization. The 

methodology is organized into several key stages—user 

interaction, legal document ingestion, text preprocessing, 

feature extraction, model training and prediction, and legal 

guidance generation—each designed to make legal knowledge 

accessible and actionable for users. 

 

The process begins with a user-friendly interface 

developed using Streamlit, allowing users to upload legal 

documents, input queries, or select specific legal procedures 

for guidance. Users can interact with the system without 

requiring technical expertise, and the interface ensures clear 

navigation between document upload, query input, and output 

visualization. 

 

Once documents or queries are received, text 

preprocessing is performed, including lowercase conversion, 

punctuation removal, stopword elimination, and whitespace 

normalization. This prepares the text for feature extraction, 

reducing noise and improving the accuracy of machine 

learning models. 

 

The system then generates numerical representations 

of the legal text using TF-IDF vectorization, transforming 

documents and queries into vectors that capture the 

importance of terms within the corpus. These vectors serve as 

input features for the Decision Tree and Logistic Regression 

models. The Decision Tree model is used for categorizing 

legal documents into predefined classes, such as contracts, 

notices, or case-related filings, while the Logistic Regression 

model is used for predicting answers to legal queries and 

identifying relevant legal rights or obligations. 

 

For automated form-filling, the system identifies key 

fields in legal forms based on the document classification and 

user input. It suggests entries and populates form sections 

intelligently, minimizing errors and reducing the effort 

required for routine legal procedures. 

 

The architecture integrates these components into a 

modular, scalable system. Each module—preprocessing, 

feature extraction, model prediction, and guidance 

generation—operates independently but shares data 

seamlessly through structured pipelines. This ensures 

robustness and maintainability while allowing future 

enhancements, such as incorporating additional machine 

learning algorithms or expanding the dataset. 

 

Performance optimization is achieved through 

caching of models and vectorized data, efficient batch 

processing of document vectors for classification, and 

strategic indexing of stored legal information to speed up 

retrieval. Comprehensive error handling is implemented at 

each stage, including invalid document formats, failed model 

predictions, and incorrect user inputs, with user-friendly 

notifications and fallback procedures. 

 

Finally, the system’s performance is evaluated using 

multiple metrics, including classification accuracy, response 

time, and user satisfaction. The methodology ensures reliable 

and efficient operation across diverse legal documents and 

query types, providing non-expert users with actionable legal 

guidance, thereby democratizing access to legal knowledge 

and reducing dependency on professional intermediaries. 
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Fig.1Flow Diagram 

III. SYSTEM DESIGN – Court Assist AI 

 

The system design of Court Assist AI outlines the 

end-to-end workflow through which user interactions with 

legal queries and documents are transformed into intelligent, 

actionable guidance. The architecture follows a modular 

design to ensure seamless data flow from user input to 

meaningful legal output, with each component performing a 

specialized role in the document processing and decision-

making pipeline. 

 

1. Authentication and Input Layer 

 

The system begins with a secure authentication and 

input mechanism. Users register, log in, and manage sessions 

through an intuitive Streamlit interface. Each user’s data is 

isolated and protected to maintain confidentiality and comply 

with privacy standards. The input module accommodates 

multiple types of entries, including: 

 

 Legal questions or case descriptions 

 Uploads of legal documents or forms 

 Selection of legal templates for auto-filling 

 

Real-time input validation ensures data consistency 

and correctness before processing. 

 

2. Preprocessing and Embedding Generation 

 

Once input is received, the system performs text 

preprocessing to standardize the content. Operations include: 

 

 Lowercasing and punctuation removal 

 Whitespace normalization 

 Tokenization and removal of stopwords (if 

necessary) 

 

The processed text is then converted into semantic 

embeddings using transformer-based models (e.g., 

SentenceTransformer). These embeddings capture the 

contextual meaning of legal terms, clauses, and queries, 

enabling sophisticated semantic search and AI-driven 

recommendations. Both the original text and corresponding 

embeddings are stored securely in a Supabase database for 

efficient retrieval. 

 

3. Semantic Search and Knowledge Retrieval 

 

The semantic search layer is the computational core 

of Court Assist AI. When a user submits a query: 

 

 The system generates embeddings for the query 

 Computes similarity scores (e.g., cosine similarity) 

against all stored legal document embeddings 

 Ranks results based on relevance, contextual 

alignment, and legal importance 

 

This layer supports multiple simultaneous queries, 

optimized for high performance even with a growing database 

of legal documents and case references. 

 

4. AI Decision-Making and Analysis 

 

At this stage, AI models like Decision Trees and 

Logistic Regression analyze the retrieved results to: 

 

 Identify relevant legal provisions, rights, and 

obligations 

 Suggest actions or next steps based on case type 

 Auto-fill legal forms or templates with user-provided 

details 

 

The models are trained to interpret legal language, 

recognize critical clauses, and prioritize information relevant 

to the user’s query. 

 

5. Intelligent Summarization and Output 

 

The summarization component converts search and 

analysis results into user-friendly outputs, including: 

 

 Coherent summaries of relevant laws or case 

references 

 Highlighted clauses or recommendations 

 Pre-filled legal forms ready for review 

 

Transformer-based models (e.g., BART) ensure the 

summaries preserve context while remaining concise and 
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comprehensible. The interface displays similarity scores, 

document relevance, and temporal information to provide 

clarity and actionable insight. 

 

6. Feedback Loop 

 

Users can refine queries, provide corrections, or add 

new documents. The system updates embeddings and 

knowledge representations, improving future search accuracy 

and decision-making. This continuous learning loop enhances 

system intelligence over time. 

 

 

 

 

IV. SYSTEMARCHITECTURE 

 

The Court Assist AI system architecture is designed 

as a modular, cloud-native framework that integrates modern 

web technologies with advanced machine learning capabilities 

to deliver a comprehensive legal assistant. The architecture 

follows a layered approach, with distinct components working 

in harmony to process, store, and analyze legal queries and 

documents, providing actionable insights to users. The system 

begins with the presentation layer, built using Streamlit, which 

offers an intuitive web interface for user interactions. This 

layer handles all user inputs, including legal questions, case 

details, document uploads, and template selections, while 

presenting outputs such as summarized legal advice, 

highlighted clauses, and pre-filled forms in a clear and 

organized manner. The interface adapts dynamically based on 

user authentication status, ensuring secure access to sensitive 

legal data. 

 

At the core of the architecture lies the application 

logic layer, implemented in Python, which orchestrates all 

system operations. This layer manages user authentication and 

session management through Supabase Auth, coordinates 

document processing, legal analysis, and AI services, and 

hosts the embedding service that converts textual inputs into 

semantic vectors using transformer-based models such as 

SentenceTransformer. It also handles the search engine, 

computing similarity scores between query embeddings and 

stored document embeddings, and coordinates the 

summarization and explanation services that leverage models 

like BART to provide concise, user-friendly legal insights. 

The application layer integrates AI decision-making modules, 

including Decision Tree and Logistic Regression models, 

which analyze legal content to recommend actions or pre-fill 

forms based on user-provided information. 

 

The data layer utilizes Supabase as a fully-managed 

PostgreSQL database, offering robust data storage with built-

in security features. The database schema is optimized for 

legal data storage, containing tables for user information, 

documents, embeddings, and case records. Row Level 

Security (RLS) policies ensure that users can only access their 

own data, while JSONB fields store embeddings efficiently to 

balance storage requirements with retrieval speed. Proper 

indexing and referential integrity through foreign key 

relationships support fast, reliable access to legal documents 

and associated embeddings. 

 

The machine learning services layer operates 

independently yet integrates seamlessly with the application 

logic. This layer hosts pre-trained models for embedding 

generation and summarization, loaded locally to ensure data 

privacy and minimize latency. The SentenceTransformer 

model processes text inputs into high-dimensional semantic 

vectors, while transformer-based summarization models 

generate coherent, context-aware explanations and concise 

summaries of retrieved legal content. Model caching prevents 

redundant loading, and error handling ensures graceful 

degradation in case of service interruptions. 

 

The final component is the integration and 

deployment layer, which manages the system’s operational 

aspects. Court Assist AI is designed for cloud deployment on 

platforms such as Streamlit Community Cloud, with 

environment variables securing sensitive configuration data. 

All external service integrations, including Supabase 

connections and model operations, include comprehensive 

error handling and retry mechanisms. The modular design 

allows individual components to be updated or replaced 

independently, supporting future enhancements such as mobile 

applications, multi-format document exports, or integration 

with external legal databases. This scalable architecture 

ensures Court Assist AI can efficiently handle growing user 

bases and increasingly complex legal data while maintaining 

responsive performance and reliable service delivery. 

 

The Court Assist AI architecture begins with 

semantic embedding generation, which forms the foundation 

for all intelligent legal analysis and document processing 

operations. When a user submits a legal query, uploads a 

document, or fills out a form, the system processes the text 

through a sophisticated embedding pipeline. The architecture 

employs a transformer-based model such as 

SentenceTransformer (‘all-MiniLM-L6-v2’), selected for its 

optimal balance of performance, accuracy, and computational 

efficiency. This model converts legal text, including case 

details, clauses, and questions, into high-dimensional vector 
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representations that capture semantic meaning, contextual 

relationships, and legal nuance. 

 

The embedding pipeline incorporates advanced text 

preprocessing that goes beyond standard cleaning. The system 

performs semantic-aware normalization to preserve critical 

legal cues such as references to statutes, case numbers, dates, 

names of parties, and technical legal terms, while removing 

true noise elements. Special processing rules ensure that these 

entities are represented meaningfully in the vector space, 

supporting accurate similarity search and AI reasoning. For 

longer legal documents or multi-section cases, the architecture 

implements text chunking strategies that break the content into 

semantically coherent segments, while maintaining context 

through hierarchical embedding structures. This enables the 

system to retrieve and analyze relevant sections of legal 

content efficiently, providing precise and contextually aware 

recommendations or pre-filled forms to the user. 

 
Fig.3 Semantic Embedding 

 

Quality assurance mechanisms are built into the 

semantic embedding generation process for legal content. 

Each generated embedding undergoes validation checks, 

including dimensionality verification, outlier detection, and 

semantic consistency testing to ensure that statutes, case 

laws, clauses, and legal queries are accurately represented in 

the vector space. The system continuously monitors 

embedding quality through automated metrics and can trigger 

regeneration of embeddings if quality thresholds are not met, 

ensuring reliable retrieval and analysis of legal information. 

 

4.1 AUTHENTICATION AND DATA SECURITY LAYER 

 

The Court Assist AI system architecture is designed 

as a modular, cloud-native framework that integrates modern 

web technologies with advanced machine learning capabilities 

to deliver an intelligent legal assistant. The architecture 

follows a layered approach, with distinct components working 

in harmony to process, store, retrieve, and analyze legal 

content through semantic understanding. The system begins 

with the presentation layer, built using Streamlit, which 

provides an intuitive web interface for user interactions. This 

layer handles all user inputs, including legal queries, 

document uploads, and form completion, while displaying 

results such as case summaries, relevant statutes, and AI-

driven recommendations in a clean, organized manner. The 

interface adapts dynamically based on user authentication 

status, ensuring secure access to sensitive legal data. 

 

At the core of the architecture lies the application 

logic layer, implemented in Python, which orchestrates all 

system operations. This layer manages user authentication 

through Supabase Auth, handles CRUD operations for legal 

documents, coordinates the semantic embedding service, the 

search engine, and the summarization and recommendation 

engine. It incorporates the embedding service that uses 

SentenceTransformer models to generate semantic vectors 

from legal text, and the search engine that computes cosine 

similarity between queries and document embeddings. The 

application layer also hosts the summarization and 

recommendation service, which leverages transformer models 

to provide concise overviews and context-aware legal 

guidance. 

 

The data layer utilizes Supabase as a fully-managed 

PostgreSQL database, offering robust and secure data storage. 

The database schema is optimized for legal content, including 

tables for user information, legal documents, embeddings, and 

AI-generated outputs. Row-Level Security (RLS) policies 

ensure that users can only access their own documents, while 

efficient indexing strategies enable fast query performance. 

Embedding vectors are stored in JSONB fields, balancing 

storage efficiency with retrieval speed, and referential 

integrity is maintained through proper foreign key 

relationships. 

 

4.3SEMANTIC SEARCH AND RETRIEVAL ENGINE 

 

At the core of Court Assist AI’s intelligence lies the 

AI-powered legal summarization and recommendation engine, 

which transforms retrieved legal content into concise, 

actionable insights. Once relevant statutes, case laws, or 

contract clauses are retrieved through the semantic search 

engine, this component processes the documents using 

transformer-based models such as BART or domain-adapted 

legal language models. The system generates abstractive 

summaries that capture essential legal points, procedural 

instructions, and argument structures, allowing users to 

quickly grasp critical information without reading full 

documents. 
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The recommendation engine builds upon these 

summaries to provide context-aware guidance, including 

clause suggestions, legal risk alerts, precedent references, 

and pre-filled document templates. It leverages AI decision 

models, including Decision Trees and Logistic Regression, 

to analyze document content and user input, producing 

personalized recommendations aligned with legal norms and 

user objectives. 

 

Performance and accuracy are enhanced through 

advanced evaluation and feedback mechanisms. Summaries 

are scored for coherence, factual correctness, and 

relevance, while recommendations are continuously validated 

against existing case law and statutory frameworks. User 

feedback is incorporated to improve the system over time, 

enabling adaptive learning that fine-tunes both 

summarization and recommendation outputs. 

 

The architecture supports batch processing and 

model caching to maintain consistent response times during 

high-demand periods. Multi-document summarization 

techniques allow the engine to detect cross-document 

relationships and temporal patterns, highlighting evolving 

legal precedents, emerging case trends, and critical clause 

interactions. Conditional summarization and recommendation 

options enable users to specify areas of interest, producing 

targeted outputs while preserving contextual integrity across 

all related legal materials. 

 

 
Fig.4 Semantic Search 

 

The The Court Assist AI search engine features 

advanced query processing capabilities designed to enhance 

legal information retrieval. These capabilities include 

synonym expansion, spell correction, and contextual query 

understanding, enabling the system to interpret legal queries 

accurately even when terminology differs from the source 

documents. The search engine continuously analyzes user 

search patterns to learn preferences and adapt results over 

time, improving relevance and efficiency. 

 

The system supports complex multi-concept legal 

queries through semantic query decomposition, breaking 

down compound requests—such as queries combining 

statutes, case laws, and contract clauses—into constituent 

parts and intelligently merging results. Real-time relevance 

feedback mechanisms allow users to refine search outputs 

interactively, creating a dynamic search experience that 

improves as the system learns from user interactions. 

 

These features ensure that Court Assist AI delivers 

contextually accurate, comprehensive, and actionable 

results, whether users are conducting statutory research, 

reviewing case precedents, or analyzing contract 

provisionssearch engine also features advanced query 

processing capabilities including synonym expansion, spell 

correction, and contextual query understanding. 

 

4.4INTELLIGENT SUMMARIZATION SYSTEM 

 

The AI Legal Recommendation System builds upon 

the outputs of the semantic search and summarization 

components to provide actionable, context-aware guidance 

to users. Once relevant legal documents, statutes, or case 

excerpts are retrieved and summarized, the system analyzes 

the content using machine learning models such as Decision 

Trees, Logistic Regression, and transformer-based reasoning 

models to generate recommendations tailored to the user’s 

query or task. 

 

The recommendation engine offers guidance in areas 

such as contract clause suggestions, legal risk 

identification, precedent references, and pre-filled legal 

document templates. It evaluates the relevance, applicability, 

and potential implications of legal content, helping users make 

informed decisions while minimizing errors or oversight. The 

system also supports scenario-based recommendations, 

allowing users to specify particular legal contexts or 

objectives for more targeted advice. 

 

Performance optimization is achieved through batch 

processing, model caching, and adaptive learning. The 

system continuously incorporates user feedback to refine its 

recommendations, improving accuracy and relevance over 

time. Multi-document analysis techniques allow the engine to 

detect relationships across cases, statutes, and clauses, 

highlighting legal trends, conflicts, or supporting arguments 

that are critical for decision-making. 

 

Security and compliance are maintained throughout 

the recommendation process, with all generated outputs 

respecting user-specific access rights, data privacy, and 

confidentiality standards. The architecture ensures that 
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recommendations are not only accurate but also legally 

informed, contextually appropriate, and actionable, 

supporting both professional legal practitioners and general 

users in navigating complex legal tasks efficiently. 

 

V. RESULTANDDISCUSSION 

 

The performance evaluation of Court Assist AI was 

conducted to assess its effectiveness as an intelligent legal 

assistant, focusing on semantic search accuracy, AI-powered 

summarization, legal recommendation quality, and overall 

user experience. This section presents a comprehensive 

analysis of experimental results obtained from testing the 

system's core components: semantic embedding generation, 

cosine similarity search for legal content retrieval, and 

transformer-based summarization and recommendation 

capabilities. 

 

The evaluation utilized a diverse collection of legal 

documents, including statutes, case laws, contracts, court 

judgments, and legal forms, representing real-world usage 

scenarios. These documents contained various content types 

such as textual descriptions of legal provisions, clause 

structures, procedural instructions, and case-specific details. 

The system was implemented using Python with key libraries 

including Streamlit, SentenceTransformers, Hugging Face 

Transformers, Supabase, and scikit-learn, providing a robust 

foundation for testing its AI-powered legal assistance features. 

The experimental results demonstrate the system’s ability to 

accurately retrieve relevant legal content, generate coherent 

summaries, and provide actionable recommendations, 

highlighting its potential to significantly improve efficiency 

and accuracy in legal research and document management 

tasks. 

 

5.1 EXPERIMENTAL SETUP 

 

The testing environment for Court Assist AI was 

configured to simulate real-world legal research and document 

processing conditions, with legal document databases ranging 

from 500 to 20,000 entries, including statutes, case laws, 

contracts, and legal forms. The system was deployed on 

standard cloud infrastructure with consistent hardware 

specifications to ensure reproducible and reliable results. 

Evaluation metrics were carefully selected to measure both 

technical performance and user-centric outcomes, including 

semantic search accuracy, response latency, summarization 

relevance, and user satisfaction with legal recommendations. 

For semantic search evaluation, precision@k and recall@k 

metrics were employed to assess the quality and relevance of 

retrieved legal documents, statutes, and clauses. The system's 

ability to interpret legal queries and understand user intent was 

measured through mean reciprocal rank (MRR) and 

normalized discounted cumulative gain (nDCG). 

Summarization and recommendation quality were evaluated 

using ROUGE scores to quantify content coverage, alongside 

human evaluation by legal professionals to assess coherence, 

accuracy, and practical usefulness. User experience metrics 

included task completion time for typical legal queries, error 

rates in document retrieval or form filling, and subjective 

satisfaction ratings collected through structured surveys 

involving legal practitioners and general users. 

 

5.2  SEMANTIC SEARCH PERFORMANCE 

 

The semantic search functionality demonstrated 

exceptional performance in understanding and retrieving 

relevant legal information based on contextual meaning rather 

than simple keyword matching. The system achieved high 

accuracy in retrieving semantically relevant statutes, case 

laws, and legal clauses for diverse query types, significantly 

outperforming traditional keyword-based legal research tools, 

which typically rely on literal matches and often miss 

contextually related content. The cosine similarity approach 

proved particularly effective for complex legal queries where 

users employed terminology different from that used in 

original documents or precedents. 

Query response times remained consistently low, 

averaging under 2 seconds even with legal document 

databases exceeding 10,000 entries, demonstrating the 

efficiency of the optimized embedding storage and retrieval 

architecture. Approximate nearest neighbor algorithms 

maintained high search quality while scaling efficiently, with 

precision@5 scores above 90% across all database sizes 

tested. The system showed robust performance across various 

legal query types, including case fact retrieval, statute 

interpretation, clause identification, and precedent 

comparison, providing users with rapid and contextually 

accurate insights for decision-making and document 

preparation. 

 

VI. CONCLUSION 

 

Court Assist AI was developed as an intelligent legal 

assistant that fundamentally transforms how individuals and 

professionals interact with legal documents, case information, 

and legal queries. The system successfully integrates semantic 

search capabilities with AI-powered summarization and 

analysis to create a symbiotic relationship between human 

legal expertise and machine intelligence. By leveraging 

transformer-based embeddings for semantic understanding and 

cosine similarity for contextual retrieval, Court Assist AI 

demonstrates superior performance compared to traditional 

keyword-based legal research tools, achieving high accuracy 
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in identifying relevant statutes, case laws, and legal clauses, 

while generating summaries and recommendations that are 

easily interpretable by users. The hybrid approach of 

combining semantic search with AI-driven decision-making 

and summarization enables users not only to access legal 

information but also to derive actionable insights, streamlining 

the legal research and document preparation process. 

 

The project validates the effectiveness of modern 

natural language processing techniques in creating intuitive 

human-computer interactions within the legal domain. Court 

Assist AI’s architecture, built on Streamlit, Supabase, and 

transformer-based models, provides a scalable and accessible 

solution that brings advanced AI capabilities to legal 

professionals and general users alike. The system’s ability to 

understand contextual meaning, interpret legal clauses, and 

identify relationships across multiple documents represents a 

significant advancement in AI-assisted legal support. Early 

user feedback indicates improved efficiency, accuracy, and 

confidence in legal research, demonstrating that Court Assist 

AI effectively addresses real-world needs in legal information 

retrieval, document analysis, and procedural assistance. 

 

VII. FUTURE ENHANCEMENT 

 

While Court Assist AI demonstrates strong 

performance in its current implementation, several 

opportunities exist for future enhancement and expansion. The 

system can be improved by integrating more advanced 

transformer architectures such as LEGAL-BERT, GPT-

based, or domain-adapted large language models for 

deeper contextual understanding of legal text and more 

nuanced semantic analysis. These models could enable 

sophisticated features like legal intent detection, clause-level 

risk assessment, and personalized recommendations 

tailored to the specific legal context of each user query. 

 

The platform can be extended to support multimodal 

legal content, including scanned documents, PDFs, images of 

contracts, and audio recordings of court proceedings through 

OCR, computer vision, and speech-to-text capabilities. 

This would allow users to submit richer inputs and enable 

cross-modal search and analysis functionality. Additionally, 

developing native mobile applications with offline 

synchronization would enhance accessibility and 

convenience, allowing legal professionals and users to access 

advice, pre-filled forms, and case references seamlessly across 

devices and usage scenarios. 

 

Future versions could incorporate temporal analysis 

and visualization features, helping users track the evolution 

of legal cases, precedents, and document changes over time. 

Integration with legal knowledge graphs could automatically 

identify and map relationships between statutes, case laws, 

and contracts, creating a dynamic network of interconnected 

legal insights. Implementing Explainable AI (XAI) features 

would provide transparency into how the system interprets 

legal content, makes recommendations, and generates 

summaries, thereby building user trust and improving the 

overall reliability of AI-assisted legal decision-making. 
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