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Abstract

SkillGrid is an Al-driven skill exchange platform that enables users to barter knowledge and expertise without
monetary transactions. It integrates Al-based recommendations, blockchain for credibility, and peer-to-peer
learning to ensure fairness and transparency. The system promotes collaborative and community-based
education while addressing personalization gaps in traditional e-learning. Ultimately, SkillGrid aims to create
a scalable, equitable, and intelligent marketplace for global knowledge sharing.
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1. Introduction

In the rapidly evolving digital economy, skill
exchange platforms have emerged as innovative
ecosystems for collaborative learning and mutual
growth. Rather than relying solely on monetary
transactions, these systems enable individuals to
barter knowledge and expertise directly with peers.
The proposed platform, SkillGrid, seeks to create an
Al-driven environment for skill trading, where users
can learn, teach, and collaborate in a decentralized
and transparent way [2]. The increasing demand for
diversified learning models has made traditional e-
learning insufficient in fostering human interaction
and community development. Platforms such as

SkillsMe, LinguaChain, and Student Exchange
Emporium  highlight the transition toward
community-based and  sustainable education

frameworks [5],[6]. However, current systems often
lack personalization, reward fairness, and intelligent
skill-matching capabilities SkillGrid addresses these
limitations by integrating Al-assisted
recommendation systems,block chain based
credibility tracking, and peer-topeer learning models
to ensure equitable exchange [5]. The goal is to
establish a fair, scalable, and intelligent marketplace
for knowledge exchange, promoting both
accessibility and empowerment in digital learning
ecosystems.

2. Literature Review

The study of P2P-Fed — Decentralized Federated
Learning on Peer Networks (2025) focuses on

developing a peer-to-peer model for
privacypreserving collaborative learning. The
approach uses federated learning along with
decentralized data exchange, ensuring that sensitive
data remains localized. The findings highlight
improved scalability and strong privacy preservation
[1]. This work is relevant to SkillGrid as it provides a
foundation for designing a secure architecture where
user skill data is protected without relying on a
centralized system. The research on LinguaChain —
Peer-to-Peer Dynamic Decentralized LLM with
Coin-based Incentives (2025) aims to establish trust
in peer-topeer systems using blockchain and Al
technologies. It wutilizes smart contracts and
decentralized storage to ensure secure interactions.
The study demonstrates how immutable ledger
systems can guarantee transparency and commitment
fulfillment [2]. This directly supports SkillGrid by
guiding secure transaction logging and ensuring trust
in skill exchange processes. Another study, Al-
Driven Mobile Platform for Career Planning
Integrating Real-Time Market (2025), focuses on
connecting users with career opportunities based on
real-time skill demand. It employs Al-based
recommendation systems and skill analysis
techniques. The results show improved accuracy in
matching user skills with career paths [3]. This
contributes to SkillGrid by enhancing its Albased
recommendation engine, enabling smarter and
futureoriented skill matching. The SkillsMe -—
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Knowledge Exchange Platform (2024) research
emphasizes peer-to-peer knowledge sharing using a
token-based reward system. It applies content-based
matching algorithms to connect users and encourage
engagement. The findings reveal that non-monetary
incentives can effectively drive participation and
collaboration [4]. This study influences SkillGrid’s
barter-based model, validating the concept of skill
exchange without direct financial transactions.
Finally, Student Exchange Emporium (2024) focuses
on building a collaborative and sustainable learning
ecosystem among students. It uses federated learning
for distributed data sharing and promotes continuous
knowledge reuse. The results indicate increased user
engagement and long-term participation [5]. This
research aligns with SkillGrid’s goal of creating a
continuous learning platform that encourages
repeated  interactions and  sustained = skill
development[1 — 10].

3. System Overview

SkillGrid 1s architected as a two-layer system,
mediating between high-speed user experience and
decentralized truth. The design combines peer-topeer
architecture ~ with intelligent recommendation
mechanisms to ensure scalability, security, and
efficient interaction [2], [5].

3.1.Role-Based Interaction

e Requester: Users seeking to acquire a specific
skill. They utilize Al search tools to find
compatible mentors and propose
"Karmabased" trades [3],[5].

e Provider: Users offering their expertise. They
receive requests, manage their teaching
availability, and earn Karma Tokens upon
successful completion [9],[6].

e Admin: Oversees platform analytics,
manages user disputes, and monitors system
performance.

3.2.Core Features

e Smart Search: A semantic search engine that
uses NLP to understand the context of a user's
skill gap rather than just keywords [8].

e Karma Token Economy: A non-monetary
credit system that facilitates fair skill
exchange and encourages community
participation  through incentive-based
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mechanisms [2],[9].

e Skill Depth Score (SDS): A proficiency
metric based on validated performance
history, ensuring transparency and reliability
in user skill evaluation [1].As shown in Figure
1 User Flow Diagram for the SkillGrid

:.;f';'i’;_,.‘ —p| User Registration

Setup Profile

Dashboard

—>[ Search / Explore Skills I/("

| Al Match Suggestions l

Send Request

=]

Feedback & Rating

Figure 1 User Flow Diagram for the
SkillGrid

4. System Architecture and Components
SkillGrid employs a hybrid architecture to balance

high-speed user experience with secure,
decentralized validation [2],[1].
4.1.System Components
e User Interface (UI): A responsive
dashboard developed using React.js that
allows users to browse skill

recommendations, manage profiles, and
view transaction history

e Application Server: Built with Spring
Boot (Java), it manages complex business
logic, user authentication via JWT, and the
SDS calculation engine

e Central Database: Utilizes MySQL or
MongoDB to store non-critical data such as
user profiles and skill listings for rapid
retrieval. As shown in Figure 2 System
Architecture of the SkillGrid .
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e Extracts keywords using text parsing

ﬁ%ﬂ e e Identifies related or similar terms
User Client i e Converts text into tokens
@ i e Text — Tokens = {wi, w2, w3, ...}
—— e Removes stop words and irrelevant data
b b (13 99~ 66 b
@ abase e Maps similar terms (e.g., “AI” = “Machine
Learning”)
e Enhances matching beyond exact keyword
% @ vector DB comparison [8] Process Diagram as shown in
(Embeddings) . . .
Figure 3 Flow of Text Processing in NLP
s % NoSQL (Messages)

@ PSCO!;S
@ User Input Text }
* On-Chain Logs

!

User Clients

0

—— Tokenization
Figure 2 System Architecture of the SkillGrid l
5. Proposed Methodology | Remove Stop Words
The system follows a structured methodology that 1
integrates  Al-based decision systems  with
decentralized and transparent mechanisms to ensure Keyword Extraction
efficient and fair skill exchange [3], [2]. l
5.1.Skill Matching Algorithm (AI-Based)
e Compares user offered skills and requested Similarity Mapping
skills l
o Use§ keyword matching and similarity lProcessed SKill DataJ
scoring

e Identifies compatible users for exchange

e Computes similarity using basic matching
score:

e Number of Common Skills

Figure 3 Flow of Text Processing in NLP

5.3.Bi-Directional Matching Algorithm
*  Checks mutual skill exchange condition
* Ensures both users benefit

Number of Common Skill » Validates two-way compatibility
Matching Score = * Matching condition:
Total Sklls Use*.r'ggﬂffers} n Userg!Wants} 0

e Total Skills Users( Offers} n Usera( Wants) ¥ @
e Higher score indicates better match *  Only valid if both conditions are satisfied
o Users are ranked based on matching score *  Filters out one-sided matches
e Improves accuracy of recommendations *  Ensures fair barter exchange [9]
e [31.[5] User A Offers — Check — User B Wants

. User B Offers — Check —  User

5.2.Nlp-Based Skill Analysis A Want
e Processes user-entered skill descriptions ants
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5.4.Search & Filtering Algorithm (Regex-

Based)

Uses pattern matching in MongoDB

Filters users based on skills and preferences
Supports partial and flexible search

Query pattern
db.users.find({skills:
$options: "i"

i)

Case-insensitive matching

Uses indexing for optimization
Reduces search time complexity

{ Sregex: "query",

5.5.Feedback & Reputation Algorithm

e Collects ratings after task completion
e Calculates average rating

e Ranks users based on performance

e Rating formula:

Xnizg R

Raa’g =

n

Where Ri= individual ratings
Higher rating improves user visibility
Helps in trust and reliability [4]

5.6.Task & Exchange Management Algorithm

e Handles
acceptance

e Tracks task progress (pending —
ongoing — completed)

e Updates system status dynamically

e State transition

e Request — Accepted — In Progress
— Completed

e Ensures
management

e Maintains records of all exchanges

e Ensures smooth workflow and
monitoring [2]. As shown in Figure 4
Flow of Skill Exchange Mechanism

request creation and

proper workflow

6.
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Request Created

!
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|

Task In Progress

l
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|

Feedback Given

Figure 4 Flow of Skill Exchange Mechanism

System design And Implementation
6.1.Technologies Used

Frontend: React.js for a responsive,
dashboard-driven UL

Backend: Java with Spring Boot for
RESTful API management and
business logic.

Database: MongoDB for efficient
storage and retrieval of user and skill
data.

Al Integration: Google Gemini Al

[31.[71,[10].
Blockchain: Ethereum Test Network
(Ganache) for smart contract

execution[20 — 28].

6.2.Algorithms Used

NLP Proficiency Mapping: Uses
Natural Language Processing and
generative Al to analyze and
interpret user skills [8], [7].
Matching Algorithm: Bi-Directional
Skill

Intersection Logic [9].

Reputation Algorithm: Karma-based
Reward System

Search Optimization: Regex-based
pattern matching in MongoDB for
efficient and flexible querying [8].
Stateless Authentication: JWT-based
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authorization for secure session
management .
o Credential ~ Security: BCrypt

Password Hashing
. CORS Configuration: Cross-Origin
Resource Sharing Protection
o Access Control: Role-Based Access
Control (RBAC)
7. Results And Discussion
The SkillGrid platform demonstrates effective skill
matching and user interaction through Al-based
recommendation and NLP techniques, improving
personalization and accuracy.As shown in Figure 5
View of Home page ,Figure 6 User Dashboard

switcria - =

Master New Skills,

Trade Your Talent.

s iy e

Core Pr

.............

paying. Start trading.

Figure 5 View of Home page

L

Incoming Requests

Active Rooms Trending Skills

< %

Al Path Suggestion Skill Demand Forecasting

Figure 6 User Dashboard
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~ Back to Dashboard

Perfect Barter Matches

No perfect matches yet
uldn't find a barter partner right now. Tn
adc g mor pecif k

Figure 7 User Skill Matching

Conclusion

SkillGrid is an Al-based skill exchange platform that
enables users to learn and share skills without
monetary transactions. It utilizes intelligent matching
techniques to connect users based on their interests
and goals, enhancing personalized learning
experiences. The platform promotes collaborative
learning and improves user engagement through a
barter-based model. Additionally, the Skill Depth
Score contributes to trust and credibility assessment.
Overall, SkillGrid provides a flexible and
userfriendly approach to modern learning systems,
aligning with advancements in Aldriven personalized
platforms [3].

Future Work

To expand its global utility, future development of
SkillGrid will focus on several key areas:

J Global Expansion: Incorporating
multilingual Al translation to enable
seamless knowledge exchange across
different cultures.

J Immersive  Learning: Integrating
Augmented Reality (AR) and Virtual
Reality (VR) to provide hands-on,

immersive skill development
experiences.

. Professional Certification:
Introducing blockchain-verified

micro-certifications and badges to link
validated skills directly to career

pathways and employment
opportunities [1].
o Al Optimization: Enhancing

recommendation algorithms through
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custom machine learning models to
further improve matching accuracy
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peer-to-peer interaction.

[8].L. Zhang, H. Zhao, and M. Chen,“Artificial

[7],[5]. Intelligence-Based Recommendation
o Al Dispute Resolver: Implementing Systems  for  Personalized  Learning

Aldriven conflict resolution Platforms,”2024 IEEE International

mechanisms to handle disputes Conference on Artificial Intelligence and

between  users by  analyzing Knowledge Engineering (AIKE), IEEE,

interaction history, feedback, and 2024.

transaction records. Such systems can [9].Citation:  Personalized recommendation

improve fairness, transparency, and
user trust in digital platforms [10].
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