Cube

Al-Powered Contextual Indexing
& Discovery for Digital Comics

This document outlines the architectural framework and business
impact of an Al-driven platform designed to unlock the semantic
value of large-scale visual comic archives.

By leveraging advanced Generative Al (GPT-40) and a scalable
GCP-based infrastructure, the system transforms static comic panels
into searchable, context-rich data—serving approximately 350,000
monthly active users (MAU).

A Ccube Case Study
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Problem Statement

The digital comic industry faces a significant “dark data” challenge:

Users cannot search for °

specific themes (e.q., - - |

political satire), character - o SE?I"Ch
actions, or dialogue —T1 Limitations
within panels. .

Human-led tagging
across millions of panels
1s cost-prohibitive and
inconsistent.

Manual m

Bottlenecks .

With ~350K monthly

users, the inability to —

discover niche or E--S_Z' Engagement
contextual content limits &&& DI"OP-Off

engagement and
monetization.
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Solution Overview

The solution implements a “Visual-to-Context” pipeline, treating each

comic panel as a structured data source.

Using GPT-40, the system performs multimodal extraction to identify
dialogue, actors, and narrative context, enabling intelligent discovery

through Elasticsearch.

Tech Stack Specification

Component

Cloud Platform
Backend Environment
Primary Database

Al Model

Search Engine

Traffic Handling

Tech Stack

Technology

Google Cloud Platform (GCP)

Node.js

Google Cloud Firestore
(NoSQL)

GPT-40 (Multimodal)

Elasticsearch (Fuzzy & Semantic

Search)

~350,000 Monthly Active
Users

/
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System Architecture & Process

The system is designed for high availability and asynchronous processing
to support large-scale ingestion.

Process WorkFflow

Ingestion Layer Data Persistence Discovery Layer
: Structured metadata End-users query via
C 1
uploaoorlr;]ocl: &ag%f;zgleoud (JSON) is stored in fuzzy logic—supporting
Firestore, maintaining synonyms, context, and

Storage, triggering an
event-driven Node.js
service.

relationships between typo tolerance.
issue, page, and panel.

Al Extraction
(GPT-40) Search Indexing

The model extracts: Metadata isindexed in

- Dialogue: Speech bubbles Elasticsearch.
& captions

= Actors: Characters and
expressions

= Actions: Scene-level
summaries

Architecture Diagram
@) User Search }4- ——————————————————— -
l Reslults

-

|
> @ ngest > Elasticsearch
Index
Node.js Backend
. =/
A

GCP_Environment comic images -
[Google Cloud Platform] as input Ir“ﬁ Al_lIntelligence
( .L@\ —

| X f‘zp/," [GenAl Layer]
Metadata
JSON Context q3

Cloud Storage Firestore DB GPT-40 Multimodal




Cube

Scalability & Performance
Built to support ~350K MAU, the system includes:

Multi-tier Caching:

Elasticsearch for fast retrieval; Firestore
as a persistent context cache—reducing
repeated GPT-40 processing.

Asynchronous Indexing:

O—
OoO— Background processing ensures
[ —— zero impact on user experience.

ITI
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Fuzzy Logic Tuning:

Custom analyzers prioritize contextual
relevance (actors, themes, scenes).




Enhanced Discoverability

@ Search based onthemes, intent, and narrative—not just
keywords.

User Scale
@ Seamlessly supports ~350,000 monthly users.

Operational Efficiency

@ Eliminates the need for manual tagging at scale.

Improved Engagement

@ Enables deeper archive exploration and better content
monetization.
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Unlock the Value Hidden in Your
Visual Data

Most organizations sit on massive volumes of unstructured visual
content—images, documents, videos, that remain underutilized.

With Al-powered contextual indexing, you can:
W

@ Turn static assets into searchable intelligence
© Enable deep, intent-driven discovery

@ Improve user engagement and retention

© Unlock new monetization opportunities

Whether you're in media, publishing, retail, or enterprise knowledge
management—this approach scales.
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Want to build
something similar?

Let’s explore

how Al can transform your content into a competitive
advantage.

Getin Touch:

® +1408-256-1999
www.ccube.com

® sales@ccube.com
@ @ccube-inc




