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ABSTRACT :

Access to legal information and routine case-related services is often fragmented across documents, professionals, and court workflows. This paper presents the
design and implementation scope of Al Smart Legal Assistant, a web-based platform that combines client-lawyer service management with document-aware
legal question answering. The system integrates role-based authentication, user profiles, case records, hearing and appointment management, notifications, and
controlled document access. Its artificial intelligence layer uses PDF text extraction and optical character recognition, legal text cleaning and chunking,
embedding generation, semantic and hybrid retrieval, and retrieval-augmented generation (RAG). Retrieved legal provisions are used to support act and section
identification, citation checks, and explanations produced by a locally served Ollama llama3.2:3b model. FastAPI REST services connect the application layers,
while PostgreSQL supports persistent records. The paper describes the modular architecture, intended processing workflow, security boundaries, and a
reproducible evaluation framework. The supplied feature inventory establishes the system scope; numerical accuracy, latency, and usability results are not

claimed without experimental evidence.
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1. Introduction

Legal service workflows involve multiple actors and information sources, including clients, lawyers, case records, uploaded documents, court
hearing schedules, and statutory provisions. A digital legal assistant can reduce fragmentation by providing a common interface for operational services
and evidence-supported information retrieval. However, legal text is sensitive to jurisdiction, statutory numbering, amendments, and document context.
A conversational response that sounds plausible is not necessarily legally accurate.

The proposed Al Smart Legal Assistant addresses two complementary requirements: transactional service workflows and legal knowledge
assistance. Its service layer supports user registration, role-specific dashboards, case and appointment management, hearing tracking, and notifications.
Its knowledge layer processes legal documents and retrieves relevant statutory passages before generating explanations. The objective is decision
support and information access, not the replacement of qualified legal advice.

2. Related Work

Retrieval-augmented generation combines information retrieval with language generation to provide external context at answer time (Lewis et al.,
2020). Dense passage retrieval uses learned representations to rank passages against questions (Karpukhin et al., 2020). Sentence-BERT provides
sentence embeddings suited to semantic similarity (Reimers and Gurevych, 2019). These techniques motivate embedding-based legal search, but
statutory retrieval additionally requires exact act and section matching, source provenance, and careful treatment of legal updates.

OCR extends retrieval to scanned documents, although extraction errors may propagate into downstream indexing. In a legal setting, document-
level permissions and grounded citations must therefore be enforced throughout the pipeline rather than added only at the chat interface.

3. System Requirements and Functional Scope

The platform supports three primary functional groups. Identity and service management includes registration and login, role-based authentication
and authorization, client and lawyer dashboards, profile management, case management, lawyer search, appointment booking, court hearing
management, and notifications. Document management includes uploads, ownership validation, access control, extraction, OCR, analysis, and
document-based question answering. Al-assisted legal research includes legal knowledge base creation, cleaning, chunking, embeddings, RAG,
semantic and hybrid search, act/section identification, citation validation, and natural-language explanations.
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Implementation and integration work covers Ollama llama3.2:3b, FastAPI and REST APIs, PostgreSQL connectivity, frontend—backend integration,
input validation, error handling, Swagger UI API testing, retrieval accuracy testing, navigation improvements, and Git-based team integration.

4. Proposed Architecture

The architecture is organized into five layers: (i) a web presentation layer for client and lawyer dashboards; (ii) an identity and authorization layer
that applies role and ownership checks; (iii) a FastAPI service layer exposing business and Al endpoints; (iv) a PostgreSQL persistence layer for
accounts, cases, appointments, hearings, notifications, and document metadata; and (v) a legal intelligence layer responsible for extraction, indexing,
retrieval, evidence assembly, and local language-model inference. The principal components are summarized in Fig. 1.

A request for case information follows the authenticated application path and is filtered by the requester’s role and record ownership. A legal
question follows a separate evidence-oriented path: query interpretation, retrieval from authorized sources, optional act/section constraints, source
validation, and response generation. These paths share identity controls but have different reliability requirements.

Web UI FastAPI PostgreSQL Legal Al

Client / Lawyer Auth + REST Case records RAG + Ollama

Fig. 1 - Conceptual architecture of the AI Smart Legal Assistant.

5. Legal Document Processing and RAG

5.1. Extraction and preprocessing

Uploaded PDF files are processed using direct text extraction where possible and OCR for image-based pages. The extracted text is cleaned and
segmented into chunks while preserving document identity, page location, act name, section number, and other available metadata. Chunk boundaries
should avoid separating a statutory heading from its provision, exceptions, or explanations. The processing stages are illustrated in Fig. 2.

5.2. Indexing and retrieval

Embeddings represent chunks for semantic similarity search. Hybrid retrieval combines semantic similarity with lexical and metadata signals so that
exact references such as “BNSS Section 173” are not displaced by broadly related passages. Candidate results are ranked with emphasis on the

requested act, section, and supporting context. Document permissions should be checked before evidence is exposed to the user or language model.

PDF / OCR || Preprocess Retrieve Validate Generate
3

M

Extract text Clean + chunk Hybrid search Act + section Ollama LLM

Fig. 2 - Illustrative legal document processing and grounded answer workflow.

5.3. Grounded response generation

The retrieval layer supplies selected passages to Ollama llama3.2:3b. The response prompt should instruct the model to distinguish retrieved facts
from interpretation, identify cited acts and sections, and decline unsupported conclusions. Citation validation checks that cited sections occur in the
retrieved evidence. A valid-looking citation alone does not establish that the legal interpretation is correct or that the provision is currently in force.

6. Application Services and Security

Role-based access control separates client and lawyer operations and limits document and case access to authorized users. Document ownership
validation should be performed server-side on each read or mutation request. API input validation, controlled error responses, and authenticated routes
reduce unintended data exposure. PostgreSQL provides persistence for structured records; uploaded document storage and retention rules require
explicit deployment configuration. Sensitive legal files should be protected in transit and at rest, and access should be logged where appropriate.
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7. Implementation and Integration

The project feature inventory identifies a FastAPI backend with REST endpoints, PostgreSQL connectivity, an Ollama-hosted local language model,
and a frontend integrated with service and Al APIs. Swagger Ul is used for endpoint inspection and testing. GitHub branches and team integration
support parallel development across frontend, backend, AI/RAG, and application features. These statements describe reported implementation
components; this manuscript does not independently verify deployment readiness or complete end-to-end operation.

8. Evaluation Methodology

A journal-grade evaluation should use a fixed test collection containing questions from each indexed Indian Act, exact act-section lookups,
ambiguous legal questions, multi-page provisions, scanned PDFs, document ownership scenarios, and adversarial cross-role access attempts. Ground-
truth references should be independently checked against authoritative statute texts and their effective dates.

Retrieval can be assessed with Recall@k, Precision@k, mean reciprocal rank (MRR), and exact section-match accuracy. Generated answers should
be reviewed for citation correctness, evidence support, completeness, and unsupported claims. OCR quality can be evaluated using character and word
error rates. Service-level testing should cover API status codes, authorization denials, upload limits, response latency, and error handling. Usability
testing can evaluate completion of appointment booking and case-tracking tasks.

9. Discussion and Limitations

Combining case services with document-grounded legal assistance creates a single workflow for users, but the integrated design introduces trade-
offs. Exact legal references can be missed by purely semantic ranking; OCR errors may corrupt sections; statutory amendments can invalidate
otherwise well-formed answers; and a locally hosted model may generate assertions that exceed retrieved evidence. The architecture should therefore
prioritize metadata-aware retrieval, authoritative-source updates, explicit uncertainty, and human review for consequential legal decisions.

No experimental dataset, benchmark scores, independent user study, or production security audit was supplied for this paper. Accordingly, the
present work is a system-design and implementation report rather than a validated performance comparison. Results must be inserted only after testing
has been completed and recorded.

10. Conclusion and Future Work

Al Smart Legal Assistant brings together role-based legal service management and retrieval-grounded statutory assistance. Its reported modules
cover identity, cases, lawyers, hearings, documents, OCR, hybrid retrieval, RAG, citation checks, and locally served explanation generation. Future
work includes verified benchmark evaluation across indexed Acts, amendment-aware knowledge-base refresh, calibrated abstention on weak evidence,
security assessment, and user studies with legal professionals and clients. These steps are necessary to establish reliability beyond functional integration.
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