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15t Objective

To highlight the main challenges
affecting Arabic geographical name

standardization and representation.

Question to be addressed

How can artificial intelligence address
the lack of clarity and support
standardizing Arabic geographical
names?

Solution Offered

Propose a sample
of an IPA

phonological
transcription

Benefits

Increased accuracy in
data mapping and
enhanced Arabic

transcription




Challenges Facing Arabic Geographical Names
and Cultural Sensitivity

_ Cultural & historical
Issues with Transliteratio Lack of Centralized contextual relevance
Standards Administration Influence naming
conventions

Linguistic Complexity in
Arabic Name

- . Lack of a universal, Limited references
Variations of Dialects consistent standard for Data Management and for historical &

lead to inconsistent Arabic issue Integration Challenges cultural factors
name usage

Ambiguities in the transliteration of Arabic place names complicate
identification of places.

Main
Problems

Different dialects can change the names used for geographical locations.

Inconsistent geographical naming conventions hinder precise data
representation and retrieval.

. Complexity

Al Technology

Infrastructure

Readiness &
standardizations

Lack of a unified,
comprehensive,
standardized
Database & digital
Integrations

Varied spelling in Arabic leads to confusion in Al models.




Special Patterns Of Arabic Language

. All previous Arabic pattern studies focused on either classical Arabic or
minority dialects

. Arabic has more segmental contrasts than most languages (bard ><badr)

. Representations are based on 6-syllable structures rather than one

Mirror Image Pairs and Non-Mirror Pairs in Arabic

Syllable Type Conventional Syllabification CV Syllabification meaning
1-CV ka-ta-ba=CVCVCV ka-ta-ba he wrote
2-CVV fah-zarna-hu=CVCCVVCVCV | Pa-hg-za:-na-hu | his sadness
3-CVC s'um=CVC s'U-mg fast!
4-CVVC | rif=CVVC ri:-fo cultivated land
5-CVCC | hibr=CVCC hi-bg-rg ink
6- CVVCC | yas:=CVVCC Ya:-5'0-5'0 special

B>
<k

Traditional And CV Syllabification

Distribution Of MIPs In Arabic Based On The AWC




Special Patterns Of Arabic Language

4. Large number of Geminates

5. Phonological processes for MSA were not catalogued, nor mapped to
their waveform representations and acoustic manifestations with IPA

transcription
6. No unified phonological transcribed Corpus for MSA

7.Sub-symbolic representation had not been used to model Arabic
Geographical Names
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A Roadmap for Arabic Names Transcription
Standardization Mechanism

Apply the Modern
Schools of
Phonological
Analysis for MSA

Using the
framework to represent
Constant segmental

contrasts for

Fixing the syllabic

structure for
generating simpler
stress rules

Apply IPA transcription
for names

Checking the result
against the Arabic
Names Speech

to generate
standardization

Study Acoustic
features
of segments

Build
Sub symbolic
representations
using
Digital primes

catalogue
coarticulation
effects

Create a feedback loop
for ongoing
transcription

improvements

Build the
data for
cultural & historical
relevance

Ensure cultural
contexts are
reflected in

transcriptions

Checking the result
against the Arabic
NENES

Build the
Visual

Incorporate the
historical significance
of names in
transcription

Establish a set of
standardization rules
for consistent
transcription

Evaluating
the transcription
system with statistical
measures

Integrate the
& decide
on
Annotation
& labeling

Develop a plan for the
practical application of
rules




Guidelines for Transcribing Geographical Names

Spelling Consistency

Use a uniform transliteration scheme throughout the
document.

Vowel & Geminates Representation

Use consistent symbols for Arabic vowel sounds in
transcription.

Emphasis Marks

Indicate pharyngeal consonants with appropriate emphasis
markers.

&
&
&
0 Dialect Variations
&
&

Account for regional dialects that affect sound production.

CV-Syllable Structure

Follow Arabic syllable structure to ensure natural flow in
names.

Consonant Clustering

Represent clusters of consonants according to Arabic

&

&
&
&
&
&

Sound Name Length

Transcribe long vowels distinctly to preserve their length.

Visual Representation

Employ clear visual indicators for different dialects.

Cultural Sensitivity Context

Respect cultural and regional variations in name
pronunciation.

Historical Variants

Incorporate historical knowledge into naming modern
transcription.

Consider IPA Phonetic Representation
Ensure that the phonetic elements are accurately represented in the
transcription for clarity.

Evaluate and Measure the Standardized
transcription accuracy

Established a set of guidelines for Arabic name transcriptions
measures.

X
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Case Study Standardization for Al

Problem Faced

Geographical Names

Inconsistent transliterations of Arabic Arabic Romans Arabic Names
geospatial names across platforms. Qalib Ash Shuhaybiyyah gl (s
Dahalat Zimlah CAPE T
Solution Offered Ar Radsan T
o _ Khuff s
foIIovv_ a gu_ldellne for an AI-_drlven system for Al Khufayfivyah 23l
transliteration standardization. ArtawT Hillit s ol
- for Transcription mpl
Benefits Case Study fo anscription Sample
Enhanced clarity, accuracy, and contextual
relevance for cultural or historical data.
Mame of l=tter Isolated IPFA symbal SnEzested Smgzested Emnglish Phonetic description Arabic meaning E=mination meaning
form of {19935 versian ) Emngzlish HTE sonnd Maddi=son B4 exampls form
l=tter framscrption trams cription)
30-Haa B h , h: h H hair slomzl hawa® adr mudTablws developer (ofa
vd nonsik fcadve phoito’
31-Wawr 5 W W W wall lzbial-velar wradi valley mastawoT Cconceit
vd cent approgimant
I2-Yaa oF i v k3 yeit palatzl Jakiab he writes tlajra= admman
vd cent approgimant
I3 Hameza F e B hour slottal vl stop Fafdialijah advanitzze sadradl & gquibbler
I4-Alifmagsura o WA ay AM WA MNA TR he threw NrAa MN/A
35-Taa-marbuntah MNrA &) ThI MNrA MNrA ﬁ:i:i.]_:.-{i} al- segpnal foit MIA MSA

Table A Continued: The Phone Invento




2"d Objective

To demonstrate how semantic Al,
actionable Al, agentic Al, and

generative Al strengthen geographical
names data processing.

Question to be addressed

What are the roles of semantic Al and
generative Al in ensuring culturally
informed and context-sensitive
standardization?

Solution Offered

Developed Al
generative multi-
agent system to

standardize

geographical
names and their
representations.

Benefits

Increased accuracy in
data mapping and

enhanced evaluation
results.




Al Types & Agents Simplified

Semantic Al

Focuses on understanding and
interpreting human language in
context.

Agentic Al

Represents Al that can operate
independently in dynamic
environments.

Al Agent

Autonomous entities that can
perform tasks on behalf of users
for a specific task in a defined

im

Arabic Geospatial Data

\

Al Generalion  pigital Cartography
Location Mapping
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Arabic Names
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Semantic Inference (ennranhic Names, -~ ,Machine Learing*gent Systems Gngiation

Al Generatr,
Arab Geospatial Mappin / \
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Machine Trans!aB(;nTranS'anon Semantic Networks
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LIUSS LUl di nesearch GeOQ(ESemann(; Analysis \
\ D'gnal Kno'.'.1edge Mapplng Arabic Geographic Names
N Spatial Data

Al Innovation
\_  Cultural Heritage
Geospatial Mapping /
Lan\guage Diversity

Multi Agent Processing Multi Agent Leaming

Actionable Al

Enables decision-making with
real-time data analysis and
insights.

Generative Al

Creates new content or solutions
based on learned patterns and
data.

Al Multi-Agents

Systems where multiple Al
agents collaborate to solve
complex problems to achieve




Agentic Al

Enables autonomous decision-making through
adaptation, creating continuously self-improving
systems.

@ Semantic Al

Facilitating the representation of complex knowledge structures to enhance
understanding of language meanings & accessibility for context.

Leveraging semantic Used in building
relationships to enhance knowledge graphs
search engines and data for smarter _data
retrieval in NLP representation.

Used for language

TR Enables decision-making vial
personalization, huge

text evaluation,

datasets for enhanced

: : independently without
machine understanding

human interaction

Enables the A I CO n C eptS Leveraging NLP techniques

allowing for enhanced

integration of
diverse data problem-solving capabilities i

sources fo r complex tasks

Geographical
@ Actionable Al . @ Generative Al
A r ab I C n am eS Automate repetitive creative tasks to save time and resources

Acts based on large data analytics, pattern understanding, and : Ur
knowledge representations to provide immediate to generate content dependent & engage in language writing,

: I 1t conversation, araphs..
Used for quick accurate C O m p eX I tl eS Used for developing

translations across Generates personalized text, :
languages to automatically multi-lingual translation, convers_atlona}l agents,
summarize large volumes of process complex tasks, enhancing training datasets

text for decision-making. improve contents and clarity, ﬁg?ai[rig?]VSOVe outputs with

categorize & classify tags
into predefined classes
for improved automated
annotation & retrieval

Enables real-time
interactions by generating
relevant answers based on
text queries and patterns.

Enables summaries of
documents, and Increases
translation accuracy across
multiple languages..




Framework for Multi-Agent Collaboration System

Multi-Agent Arabic Names System
Overview

Agent Design

Focus on Arabic geographical name recognition and
generation.

Collaboration Strategy

Define interaction patterns among agents for
efficiency.

Data Management

Handle and store geographical names data
effectively.

ldentify

Identify the roles of each Al agent.

Communicate

Communicate goals
and tasks between
agents.

Adapt

Adapt behaviors
based on actions.

Evaluate

Evaluate the
performance of
coordinated efforts.

Coordinate

Coordinate actions
to avoid conflicts
and overlap.

Optimize

Optimize processes for
improved future
collaboration.

Collaborate

Collaborate on problem-
solving and decision-
making.

Learn

Learn from each
agent's experiences
and feedback.




Multi-Agent Architecture Design for Arabic Geospatial
InformationwolF Nam esS

This structure represents a comprehensive agent architecture that combines
perception, reasoning, decision-making, communication and environments .
Other Agents

capabilities in a unified framework.

o Environment | ™ O
Description Environment 2 :'i;ﬂ"':""'.'i"":‘ ___________________ o T 1
Environment 3 \_‘_____., ____ Language | | VT Trasscription '
\/ * ! Lexicon | | Model :
commnds T Ay | |
ev Q: : ;
Environments Perception Actu.a.tor Contextualization D,;,"::”“ Inforence 4, | Wedd |
collect diverse Information is Decisions are ol 1 Engine : E
Arabic geographical perceived, made to Cpnvert Embed_cultural/ + E |
names to create represented as names into historical gnd o:m A _ | L |
datasets. knowledge, and standardized geographical Sensors Unit » Representation | Model :
reasoning. phonetic / digital context. i L
representations. v N
Signatures
o . o | Logag | _ R
Agent Coordination  Data Validation Semantic Unit  Output | . ! > »
Enable agents to Language G ! Dialect :
Enhance data enerate . !
collaborate and components , e .
: : through semantic ~ Standardized
communicate with other support both g )
, : . understanding 9eographical name
agents in the environment understanding and 9 Lutouts efficientl . .
for optimal results. expressions. methods. P Y Language Intelligent Agent Architecture

@ (LLAA)



3'd Objective
Solution Offered Benefits

To present an Al-driven, multi-agent
system solution for addressing

Present a Use
Case for an Al
multi-agent

linguistic transliteration for
different Arabic languages
countries & dialects

Data mapping and
enhanced results for

system dealing
Question to be addressed T
geographical
names and
dialects.

geographical
representations of
Arabic names

What challenges remain in applying Al
models across different Arabic
dialects, and how can they be

mitigated?




> Agent Skills

Form Chat LLM

API

GPT

Multi-Agent Architecture Design for Arabic
Geospatial Names

Postman

Select one of your agent's skills from the list, then click Test.

Transliterate

v

Transliterate

Cultural Context

Batch Process

Semantic Analysis
’ Standardize Name

Approach

r—

5]

Form

Test as Chat

Chat LLM

GPT Postman

Chat with your agent using an interactive chatbot Ul. This car
be used for live testing or embedded into your website.

Hi, | am Arabic Names Multi-Agent. How

can | help you?

write all the Arabic Names for &g,

galing

The Arabic terms for "3;,b" (road) and
"e,Lw" (street) can have several variants
and usage contexts. Here are several

names and synonyms for each in
Arabic:

For s ,b (Road):
&b - Road

. wyd - Path
. ylwo - Track/Route

A WN =

transport line)

5. &b - Area/District (in some
contexts refers to a road)

6. oo - Passage

v

Define Agent

Gather diverse Arabic

geographical names data.

v

. b3 - Line (in the context of a

For ¢,Lis (Street):

1. gL - Street

2. g; - Alley

3. &)k - Can sometimes refer to a
street in certain contexts

4. glass - Square (while not exactly a
street, it often encompasses
street areas)

5. 3)l> - Lane (sometimes implies a
street or neighborhood passage)

6. yoo - Walkway/Passage (lesser-
used synonym)

These terms can vary in different
Arabic-speaking countries, and local
dialects may have specific names or
usages that differ from Modern

The Arabic name "5 41" can be
transliterated into Latin script in
various ways depending on the
standard used. Here are the
variations based on two common
transliteration standards:

1.ALA-LC (American Library
Association - Library of Congress)
DIN rof etutitsnl namreG)31635
(noitazidradnatS

2.Summary of Variations is
= al-Rdsan
= ar-Rawsan

These forms preserve the phonetic
qualities of the original Arabic name
and can be used depending on the
context or audience requiring a

»
»

specific standard .

Al Integration

Utilize semantic Al for better
contextual understanding.

Multi-Agent Design

Create agents to manage
different naming tasks.

Validation Process

Implement checks to ensure
name accuracy & variations.

x



Sub-symbolic modelling
coarticulation effects In
Arabic

/

resonance<

N~
source |

Agent Representation
of short range
minber - mimber

01

manner manner

acoustic acoustic

source resonance resonance




Symbolic VS. Sub-symbolic Performance

Training
Aspect Symbolic Al Sub symbolic Al
Representation Rule-based system Learned patterns from data . Hyper Approach
Subsymbolic
Value Effective for structured tasks | Handles regional dialects
Symbolic

Top down

bottomup

Approach

1940 1950 1960 1970 1980 1990 2000 2010
/\Timeline Henry Lieberman - MIT Fatmah Baothman — KSA (2003-2025)

k-




Recommendations & Future Trends

The Mapping Symbolizes the interconnected
Arabic language, culture and heritage

/\%Iobally toward Al Design Principles

=2
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KSA@%JMI
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Artificial Intelligence Society.

Thank You

Fatmah@aidia,tech
fbaothman@kavu.edu,sa
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