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1. Introduction

Abstract: This paper presents ArtistLive, an interactive e-commerce
platform designed to bridge the gap between independent artists and
art enthusiasts through real-time engagement and personalized
commerce. The system enables artists to establish personalized
digital storefronts where they can manage artworks, pricing, and
order fulfillment efficiently. A distinctive feature of the platform is its
live painting session capability, which allows customers to observe
the creative process in real time and provide instant feedback,
fostering a deeply collaborative relationship between creator and
buyer. The platform integrates real-time chat and virtual meeting
functionalities to enhance communication transparency, thereby
significantly reducing misunderstandings during the commission and
fulfillment process. Additional features include secure payment
processing via the Stripe API, comprehensive milestone-based order
tracking, and flexible delivery options supporting both digital and
physical artworks. ArtistLive addresses critical challenges faced by
independent artists in the digital marketplace, including lack of
visibility, communication gaps, and limited monetization avenues.
Experimental evaluation through usability studies (SUS score: 82.4),
performance benchmarking (session latency: 180ms), and
transaction testing (99.3% success rate) demonstrate the platform'’s
effectiveness in improving artist-customer interaction and transaction
reliability.

Key Words: e-commerce, live streaming, digital art marketplace,
real-time collaboration, custom artwork, WebRTC, Socket.IO, MERN
stack, independent artists, online platform.

The rapid proliferation of digital commerce platforms has transformed how goods and services are bought and sold
globally. However, the domain of hand-crafted, custom artwork remains underserved. Independent artists who specialize in
hand-drawn paintings face persistent structural challenges: limited platform visibility, communication barriers during the
commission process, and inadequate mechanisms for real-time creative collaboration with buyers [1].

Conventional art marketplaces such as Etsy, Saatchi Art, and DeviantArt offer transactional e-commerce capabilities but
do not facilitate genuine artist-customer co-creation. Buyers commissioning custom artwork must rely on asynchronous text-

based communication,
dissatisfaction.

reference images, and delayed progress updates—a process prone to misinterpretation and

The emergence of live streaming as a commercial medium, demonstrated successfully in gaming (Twitch) and retail
(Amazon Live), suggests a compelling opportunity: positioning the painting session itself as an interactive, commercially
valuable experience. ArtistLive is conceived to realize this opportunity by building a domain-specific platform that integrates
live streaming, real-time communication, and end-to-end transaction management for the custom art commission workflow.

A. Objectives of ArtistLive

The primary objectives of the ArtistLive platform are:

o Provide independent artists with professional digital storefronts for portfolio management, pricing, and commission intake.
o Enable live painting sessions using WebRTC, allowing customers to observe and provide feedback during artwork creation.
¢ Integrate secure, escrow-style payment processing via the Stripe API to protect both artists and buyers.
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o Deliver comprehensive order lifecycle management with milestone-based tracking and dispute resolution workflows.
¢ Reduce communication ambiguity through real-time chat (Socket.10) and structured specification forms.

2. Related Work
A. Existing E-Commerce Platforms for Art

Lehdonvirta [2] and Nakamura [3] document that while platforms like Etsy, Society6, and Redbubble provide accessibility
for independent creators, they are transactional rather than relational. They lack mechanisms for direct artist-customer co-
creation, real-time interaction, or structured commission workflows. ArtistLive addresses this gap with a domain-specific design
centered on the custom art commission experience.

B. Live Streaming as a Commercial Tool

Graham et al. [4] demonstrated that live video interaction significantly increases buyer confidence and product satisfaction
in retail contexts. Viewers who engage with a creator’s live process report higher emotional attachment to the resulting
product—a finding directly applicable to the art commission domain. Existing platforms do not embed live streaming within a
transactional and commission management framework.

C. Real-Time Communication Frameworks

Chen and Zhao [5] demonstrated that WebRTC-based browser-native communication delivers lower latency and superior
session reliability compared to traditional RTMP-based streaming approaches. Peng et al. [6] further established that
Socket.IO’s event-driven architecture enables highly responsive notification systems in multi-user web environments.
ArtistLive adopts both technologies as core infrastructure components.

D. Limitations of Current Solutions

No existing platform holistically integrates live art streaming, structured commission management, milestone-based
payment escrow, and domain-specific discovery in a unified system. ArtistLive fills this gap by co-designing these components
within a coherent user-centered architecture.

3. System Architecture

ArtistLive adopts a three-tier client-server architecture. The presentation layer is built with React.js; the application logic
layer uses Node.js with Express.js; and the data persistence layer employs MongoDB. WebRTC manages peer-to-peer video
streaming for live painting sessions, while Socket.lO provides the real-time bidirectional event bus for chat, notifications, and
order updates.

Three primary actor roles are defined: (1) the Customer, who browses storefronts, submits commissions, participates in
live sessions, and manages orders; (2) the Artist, who manages their storefront, accepts commissions, conducts live sessions,
and receives payments; and (3) the Administrator, who manages platform integrity, dispute resolution, and analytics.

Module Description

Authentication JWT-based login/registration
for all roles

Aurtist Portfolio, pricing, availability

Storefront management
WebRTC peer-to-peer

Live Session streaming  with  feedback
overlay

Order Commission lifecycle,

Management milestones, delivery

Payment Stripe escrow with milestone-

Gateway based release

Chat System Socket.!C_) rgal—tlme messaging
and notifications

Search & Elasticsearch  full-text and

Discovery faceted search

Admin Analytics, disputes, platform

Dashboard oversight

Table | Nartistlive System Modules
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4. Functional Modules
A. User Registration and Login

All platform participants—customers, artists, and administrators—register through a unified authentication flow. Artists
undergo additional profile verification including portfolio submission and payment account linkage via Stripe Connect. JWT
tokens with refresh-token rotation manage stateless session security across the React SPA.

B. Artist Dashboard

Each registered artist is provisioned with a fully configurable digital storefront supporting multi-image portfolio uploads
with metadata tagging (style, medium, size), dynamic pricing tiers for standard and rush commissions, availability windows,
and a public-facing profile with cumulative ratings and reviews. A real-time analytics dashboard displays storefront visits,
commission conversion rates, and revenue summaries.

C. Live Painting Session (WebRTC)

The live session module is the primary differentiating feature of ArtistLive. Sessions are established over a WebRTC peer-
to-peer connection facilitated by a coturn-based STUN/TURN server for reliable NAT traversal. Artists generate tokenized
session URLSs accessible only to authorized commission customers. The session interface presents a split view: a live HD video
canvas of the artist’s workspace and a timestamped interactive chat panel. Customer annotations are overlaid on the artist’s
canvas via a synchronized drawing layer, enabling precise directional feedback without verbal communication.

D. Chat System (Socket.10)

Socket.1O underpins all real-time communication on the platform. Bidirectional events support live chat during painting
sessions, instant push notifications for order status transitions, typing indicators in the commission messaging thread, and real-
time visitor indicators on artist storefronts. All chat history is persisted in MongoDB for asynchronous review and dispute audit
trails.

E. Payment Integration (Stripe API)

Payment processing adopts an escrow-style model via Stripe. Funds are captured at order confirmation and held in escrow
until the customer confirms final delivery, at which point they are released to the artist’s linked Stripe Connect account. This
model provides structural bilateral protection—artists are guaranteed payment upon accepted delivery; customers are protected
against non-delivery.

F. Order Tracking System

The order management subsystem tracks the complete commission lifecycle through discrete stages: Request Submitted,
Artist Review, Counter-Proposal (if applicable), In Progress, Milestone Review, Final Delivery, and Closed. At each milestone,
artists upload progress images for customer review. Automated Socket.1O notifications are dispatched at every stage transition,
ensuring both parties remain continuously informed without manual follow-up.

5. Technology Stack
Artist Live is implemented on the MERN stack—MongoDB, Express.js, React.js, and Node.js—augmented with
specialized libraries for real-time communication and streaming. Table 1l summarizes the complete technology stack.

Layer Technology

Frontend React.js, Redux Toolkit, Tailwind CSS
Backend Node.js, Express.js

Database MongoDB with Mongoose ODM
Real-Time Socket.10 (bidirectional events)
;ti;/:aming WebRTC + coturn STUN/TURN server
Payments Stripe API, Stripe Connect, Stripe Webhooks
Search Elasticsearch (full-text, faceted)

File Storage AWS S3 + CloudFront CDN

Auth JWT + refresh token rotation
Deployment Docker, Nginx reverse proxy

Table Il Artist live Technology Stack
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6. Implementation Details
A. Live Session Workflow

The live painting session follows a five-phase workflow: (1) the customer confirms the commission and payment escrow
is activated; (2) the artist schedules and initiates a session, generating a unique tokenized URL,; (3) the customer joins via
browser using the WebRTC-native connection without plugins; (4) during the session, the customer provides annotations and
feedback through the synchronized canvas overlay; (5) upon completion, the artist marks the milestone complete and uploads
the final deliverable. The customer reviews and confirms delivery, triggering escrow release.

B. Order Lifecycle

Order state is managed as a finite state machine in the Express.js backend. Permissible transitions are enforced server-side
to prevent inconsistent states. MongoDB stores the full event log for each order, enabling complete audit capability. Redis is
used for caching active order states to reduce database round-trips under high concurrent load.

C. Communication Process

All real-time events are routed through a Socket.lO namespace architecture: /orders for order lifecycle events, /sessions
for live painting session signaling and chat, and /notifications for platform-wide push alerts. Rooms are scoped to individual
order IDs, ensuring message isolation between concurrent commissions. Socket.IO’s automatic reconnection with exponential
back-off ensures session resilience on transient network interruptions.

7. Results and Performance Analysis

The ArtistLive platform was evaluated through three complementary methodologies: a structured user study with 40
participants, system performance benchmarking under simulated concurrent load, and end-to-end transaction reliability testing
across 150 payment scenarios.

A. Usability Study (SUS)

Forty participants (20 artists, 20 customers) completed five standardized tasks: storefront setup, commission submission,
live session participation, order milestone review, and payment processing. Task completion rates averaged 93.5% across all
tasks and participant groups. The System Usability Scale (SUS) questionnaire yielded a mean score of 82.4/100, corresponding
to a Grade A (‘Excellent”) usability classification. Artists rated the dashboard management interface highly (mean: 4.3/5), and
customers identified the live session as the most valued platform feature (mean: 4.6/5).

B. Communication Effectiveness

Pre- and post-study surveys assessed perceived clarity of artist-customer communication. Participants using the live
session and real-time chat reported a 67% reduction in commission-related misunderstandings compared to their prior
experiences on email-based platforms. Furthermore, 85% of customer participants indicated that observing the painting process
live increased their confidence in the final product quality.

C. Performance Benchmarking

Live session end-to-end latency averaged 180ms under standard broadband conditions (10 Mbps symmetric), comfortably
within the 300ms threshold for interactive communication defined by ITU-T G.114 [8]. Under load testing simulating 50
concurrent live sessions, video quality sustained 720p with no perceptible degradation. API response times averaged 94ms for
storefront queries and 212ms for order lifecycle operations under 200 concurrent users.

D. Transaction Reliability

Payment processing achieved a 99.3% success rate across 150 simulated transactions spanning card and digital wallet
payment methods. Order status notifications via Socket.lO reached client browsers within 2 seconds in 97.8% of observed cases.
All escrow release events processed correctly in testing, validating the Stripe webhook integration.

Metric Result Benchmark

SUS Usability Score 82.4/100 Grade A (>80)

Task Completion Rate 93.5% >90%

Session Latency (avg) 180 ms <300 ms (ITU-T)
Video Quality (50 users) 720p sustained No degradation
API Response (storefront) 94 ms <200 ms
Transaction Success Rate 99.3% >99%

Notification Delivery 97.8% in <2s >95%
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Metric Result Benchmark

Misunderstanding Reduction 67% N/A (subjective)
Table 111 Performance Evaluation Summary

8. Advantages of the System
A. Real-Time Collaboration

The live painting session fundamentally transforms the custom art commission from an opaque, asynchronous transaction
into a transparent, collaborative experience. Customers become active participants in the creative process, enabling real-time
course corrections that align the final artwork with their expectations. This reduces costly revision cycles and increases
satisfaction for both parties.

B. Increased Artist Visibility

ArtistLive’s Elasticsearch-powered discovery layer exposes artists to relevant buyer audiences through style-based,
medium-based, and preference-matched search. The live session format additionally generates organic discoverability:
customers who share session links amplify artist exposure beyond the platform’s native user base.

C. Better Customer Satisfaction

The SUS score of 82.4 and the 67% reduction in commission misunderstandings quantitatively validate that ArtistLive
substantially improves the customer experience relative to existing alternatives. The escrow-based payment model further builds
structural trust, addressing a primary hesitation factor among buyers of custom artwork from independent creators.

D. Monetization Breadth for Artists

ArtistLive expands artist revenue streams beyond traditional artwork sales. Artists can charge separately for live session
access, enabling passive monetization of the creative process itself. Rush commission tiers and subscription-based patron
models are architecturally supported for future rollout.

9. Limitations
A. Internet Dependency

The live painting session feature requires stable broadband connectivity (=10 Mbps symmetric) for optimal 720p video
quality. Users on constrained mobile networks may experience degraded session quality. While adaptive bitrate fallback is
implemented, very low-bandwidth connections may render live sessions impractical.

B. Scalability Challenges

WebRTC peer-to-peer connections scale to one-to-one or small group sessions effectively but are not architected for
broadcast-scale audiences. Expanding the live session model to one-to-many audiences would require a Selective Forwarding
Unit (SFU) media server, which represents an architectural extension not yet implemented. Similarly, Socket.lO horizontal
scaling across multiple Node.js instances requires Redis adapter configuration for production deployment.

C. Mobile Platform Gaps

ArtistLive is currently implemented as a web application optimized for desktop browsers. The absence of native iOS and
Android applications limits accessibility for mobile-first users, a significant segment of the target demographic in emerging
markets. WebRTC support varies across mobile browsers, potentially causing inconsistent session experiences on mobile
devices.

10. Future Work

Several promising directions for future development have been identified based on platform evaluation and user

feedback:

o Native Mobile Applications: Development of dedicated iOS and Android clients with adaptive bitrate live streaming, push
notification integration, and offline commission browsing will substantially expand platform accessibility, particularly for
mobile-first markets.

o Al-Based Art Recommendations: Integration of a collaborative filtering recommendation engine trained on user browsing
patterns, commission history, and style preference signals will improve artwork discoverability for customers and increase
conversion rates for artists.

e AR/VR Integration: Augmented reality preview features—enabling customers to visualize commissioned artworks within
their physical spaces using smartphone cameras—will address a key pre-purchase uncertainty in the custom art market.

e Multi-Currency and International Payment Support: Extending Stripe integration to support multi-currency transactions,
local payment methods, and automated tax compliance will enable ArtistLive to serve global markets beyond the initial
English-speaking deployment.
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e SFU-Based Broadcast Sessions: Integrating a Selective Forwarding Unit media server (e.g., mediasoup or Janus) will enable
one-to-many live painting broadcasts, allowing artists to host public sessions as standalone commercial or promotional
events.

11. Conclusion

This paper presented Artist Live, a purpose-built interactive e-commerce platform that redefines how independent artists
sell hand-drawn paintings by integrating live painting sessions, real-time communication, and secure end-to-end transaction
management into a unified system. The platform directly addresses the trust, communication, and monetization challenges that
have historically constrained independent artists in the digital marketplace.

Rigorous evaluation confirmed that Artist Live delivers measurable improvements across all key dimensions: a SUS
usability score of 82.4 (Grade A), live session latency of 180ms well within the ITU-T interactive communication threshold, a
99.3% payment transaction success rate, and a 67% self-reported reduction in commission-related misunderstandings.

The platform’s architecture—built on the MERN stack with Web RTC, Socket.10O, Stripe, and Elastic search—provides a
replicable blueprint for domain-specific creator economy platforms that treat the creative process itself as a commercially and
experientially valuable artifact. Future development will pursue native mobile applications, Al-powered recommendations, AR
preview capabilities, and SFU-based broadcast streaming to further expand the platform’s value proposition and global reach.
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