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AIKO

1. INTRODUCTION

The exponential growth of digital information across platforms has created
challenges in knowledge management and retrieval. Artificial Intelligence-
powered Knowledge Organizer(AIKO) will address these issues through an
innovative approach leveraging advanced Al and data storage techniques.

Core principles of AIKO include:
1.1. Intelligent Knowledge Integration

AIKO will employ sophisticated Al algorithms to integrate diverse infor-
mation sources into a cohesive knowledge bank. It will utilize NLP and ma-
chine learning to analyze, categorize, and organize information, facilitating

novel retrieval techniques.

1.2. Multimodal Information Processing

AIKO will ingest, analyze, and synthesize information from various con-
tent types, including textual documents, audio, video, and structured/un-
structured datasets. AIKO’s multi-modal approach enables comprehensive

knowledge capture and cross-modal information retrieval.
1.3. Modular Architecture

AIKO’s modular design incorporates multiple ingress and egress points, en-
hancing extensibility and adaptability. Clear interfaces allow for easy mod-

ification as requirements evolve or new technologies emerge.
1.4. Transparent AI Systems

AIKO prioritizes transparency and interpretability in its ML components,

incorporating explainable Al (XAI)!"”! techniques.

In summary, AIKO will offer a pragmatic solution to current informa-
tion management challenges and serve as a paradigm for developing trans-

parent, adaptive, and intelligent knowledge management systems.
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2. BRIEF LITERATURE SURVEY

The following section provides an overview of content organization, gener-
ation, and retrieval platforms, analyzing capabilities and limitations in mod-

ern knowledge management systems.
2.1. mem.ail"l

mem.ai focuses on content organization and generation within its own

ecosystem.

 Exclusive support for files/documents created within mem’s ecosystem
 No support for importing external documents

* Emphasis on content organization and generation capabilities

The closed ecosystem limits versatility but potentially allows for tighter in-

tegration of core functionalities.
2.2. Brain Assistant!*!

Brain Assistant is a browser-centric approach to generative Al, built on
open-source models.

» File processing capabilities

» Browser-only accessibility

 Support limited to text-based files

* Manual file upload required
2.3. Al Brain Bank!?!

Al Brain Bank provides a straightforward retrieval solution using open-

source models for content embedding.

» Simple design and functionality
» Open-source models for content embedding
 No support for additional communication channels

* No content generation capabilities

2.4. iWeaver!®3

iWeaver focuses on website link analysis using OpenGraph for similarity

SCOres.
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Works exclusively with website links
Uses OpenGraph for similarity score generation
Paid support for video/audio processing

Uses public models without user-selectable options

2.5. keepi.ai

keepi.ai offers a diverse range of supported content types.

Supports URLSs, text documents, and images

No support for video and audio content

3. PROBLEM FORMULATION

In today’s digital age, individuals and organizations grapple with an over-

whelming influx of information spread across various platforms such as

emails, social media, cloud storage, and more. The fragmented nature of

available information makes it challenging to efficiently manage, access,

and utilize knowledge. This leads to decreased productivity, missed oppor-

tunities, and increased cognitive load. A non-exhaustive list of problems is

provided below:

Information Overload: The vast amount of data generated daily makes
it difficult for users to keep track of important information. New in-
formation overshadows the older ones, leading to increased cognitive
load.

Fragmented Data: Information is scattered across various platforms,
devices and formats, making it hard to efficiently retrieve any content.
Inefficiencies in Information Retrieval: Finding specific information
can be time-consuming, especially when dealing with large volumes
of data.

Relevance and Accuracy: Most information is stored in an unstructured
manner, making it a challenge to determine the relevance with any
given query.

Contextual Understanding: Most existing search mechanisms are often

inadequate!'® and operate on a one-and-done methodology, lacking the
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ability to understand the context within and across pieces of informa-
tion.

» Lack of Personalization: Users have unique needs and preferences for
organizing and accessing information, support for which is sorely lack-

ing in current solutions.
4. OBJECTIVES

AIKO aims to develop an advanced information storage and retrieval sys-
tem, addressing challenges in managing and accessing diverse, large-scale
data.

4.1. Data Integration

» Implement unified data layer for heterogeneous sources
» Develop APIs for seamless data ingestion

» Create centralized hub for consolidated information
4.2. Advanced Search Functionality

 Develop high-performance search engine
* Implement advanced indexing and NLP for semantic search

 Enable efficient cross-platform information retrieval

4.3. Security Implementation

* Design multi-layered security architecture
 Implement encryption at rest and in transit
* Integrate OAuth 2.0®1 and SAML for authentication/authorization

4.4. Automated Synchronization

* Design publish-subscribe system for real-time updates
» Implement conflict resolution algorithms for multi-source updates

» Ensure automatic data consistency across platforms

4.5. Intuitive User Experience

* Create cross-platform accessible frontend

» Implement collaborative filtering and user preference customization
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» Enhance user engagement through personalized interfaces and infor-

mation feeds

S. METHODOLOGY

AIKO implementation follows the Waterfall'>! SDLC model, divided into

backend and frontend segments.
5.1. Backend

» Components: Data layer, NLP-enabled content processor, high-perfor-
mance search engine
» Design focus: Large-scale data handling, cross-platform integration,
information retrieval
 Security: Advanced encryption, robust authentication mechanisms
» Technologies:
» NLP & Deep Learning: NLTK!, TensorFlow!' 'l
» LLMs!*®l, Hugging Face Transformers!*?l, API integration
» Authentication: OAuth 2.0, Supabase Auth (server-side sync)
» Database: PostgreSQL!'Y with Supabase Realtime!®!

5.2. Frontend

 Design principles: Cross-platform accessibility, user-centric interface,
seamless information interaction
» Key features: Customizable information flow, adaptive user prefer-
ences
» Technologies:
» Framework: SvelteKit!®!
> Styling: Tailwind CSS!
» Deployment: Vercel®
> Enhanced functionality: Progressive Web Application (PWA) for

offline access
6. DELIVERABLES

The deliverables for AIKO are summarized in the following points:
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Frontend Interface: A user-friendly interface accessible across all plat-
forms, providing a seamless user experience.

Backend System: A robust backend system capable of being scaled hor-
izontally and deployed on Open Container Interface-compliant Cloud
Platforms.

Al, ML, DL, and GenAl Models: A suite of AI, ML, DL, and Gener-
ative Al models for content processing, semantic search, and informa-
tion retrieval.

API & Platform Documentation: Comprehensive API and Platform
Documentation for developers and users to understand the system and
its capabilities.

Self-hostable Instance of AIKO: A self-hostable instance of AIKO for

organizations and individuals to deploy on their own infrastructure.

7. PROPOSED TIMELINE

AIKO will be developed using Waterfall Model of SDLC. The proposed

timeline is given below:

Feasiblity Study: 2 weeks
Design Phase: 2 weeks
Development Phase: 8 weeks
Testing Phase: 2 weeks

Maintanence Phase: 15th week onwards

8. BUDGET

AIKO will be built using open-source technologies and frameworks. The

budget for the project is estimated as follows:

Machine Learning Cloud: %5,000/month
Domain and Hosting: ¥2,000/year
API Access for GenAl models: 32,000/month

Total estimated budget for the project is X7,500/month.
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9. FACILITIES REQUIRED
The following facilities are required for the successful development and de-
ployment of AIKO:

 High-performance computing resources, possibly with GPU accelera-
tion, for training complex models and handling large datasets.

* A secure and scalable data storage system for managing and storing
research data.

* Access to cloud computing platforms for deployment and hosting of

AIKO’s backend and frontend components.
10. PROPOSED OUTCOMES

The successful development and deployment of AIKO are expected to yield

the following outcomes:

10.1. Unified Personalized Knowledge Repository

A centralized, organized database of personalized information accessible

across platforms, enabling users to efficiently manage and retrieve data.
10.2. Enhanced Information Retrieval

Advanced search capabilities leveraging NLP and semantic search tech-

niques, enabling users to quickly locate relevant information across AIKO.

10.3. Better Knowledge Management

Improved knowledge management through automated synchronization,
conflict resolution, and real-time updates, reducing manual data manage-

ment efforts.

10.4. User Empowerment

Users will be able to change models, algorithms, and data sources as per

their requirements, empowering them to customize their information flow.

Project Inchange Project Guide
Chandrajeet Borkar Dr. D. J. Chaudhari
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