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Evolution of Al & Neural Networks
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What began as an abstract concept in the 1940s has evolved into one of the most transformative technologies in spatial analysis.




Al's Role in the Geospatial Industry

Bridging the Complexity Gap in Spatial Data Analysis

The Challenge: Complex Spatial Data
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High-dimensional datasets fromn multiple sources

[ Non-linear spatial relationships difficult to model

P Unstructured data like images and textual information
\

The Al Solution
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& Neural networks excel at modeling non-linear dependencies

= Automated feature extraction from imagery

(

= Multisource data integration reveals hidden patterns

Al methods particularly neural networks excel where traditional models struggle



Al Techniques in Geospatial Analysis

Key Methods Transforming Spatial Intelligence

& Neural Networks for Classification

Deep learning models that excel at land cover classification from satellite
imagery, identifying terrain features with unprecedented accuracy
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%" Self-Organizing Maps (SOMs)

Specialized neural networks used in geo-demographic segmentation,
clustering geographic areas based on population characteristics and behaviors

1 Object Detection & Feature Extraction

Al models that automatically identify and extract roads, buildings, and other P
infrastructure from aerial and satellite imagery NS ™ 4

Neural networks allow spatial analysts to model non-linear spatial dependencies and integrate
multisource datasets to identify previously invisible patterns.




Case Study: Geodemographic Segmentation

Using Al to Map South Africa's Population Clusters

HSRC used Al to analyze census and spatial data at granular levels to

develop sophisticated geodemographic segmentation across South &
Africa. Geocen‘.c-grz;_phnc Segmentation
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Al Method Used:

Self-Organizing Maps (SOM) and clustering techniques were applied to
identify patterns that would be difficult to detect through traditional statistical
methods.

@ These insights enable targeted service delivery, policy planning, and commercial strategies tailored to specific segment needs.



Case Study: LSM/SEM Mapping with Neural Networks

GeoScope's Al-Driven Living Standards Measurement across South Africa

GeoScope developed Living Standard Measure (LSM) data across (
unsurveyed areas using machine learning, specifically General
Regression Neural Networks (GRNN).

1 Data Collection
Standardized data from 20,000+ household interviews in Marketing All
Products Survey (MAPS)

2 Neural Network Training
GRNN models trained on surveyed areas to identify patterns between
spatial features and living standards

3 Imputation of LSM Values
Al models applied to generate LSM/SEM values across 103,000+
enumeration areas nationwide

|~ Al-Enabled Spatial Insights

« Accurate household wealth mapping at enumeration area level
« Reliable indicators of poverty and affluence distribution
« Automated annual updates based on new survey data

Key Impact:

This Al-driven approach enables annual updates and granular spatial
representation of household wealth levels across South Africa, critical for
service delivery, marketing, and socio-economic planning.




Case Study: MSME Mapping in African Countries

Machine Learning for Business Prevalence Modeling

Countries Analyzed:

@ Malawi @ South Africa @ Lesotho @ Eswatini @ Tanzania

GeoScope used machine learning to model and map the prevalence of
Micro, Small, and Medium Enterprises (MSMEs) by analyzing universally
available geospatial data.

Key Geospatial Variables:

Road proximity

@ Nightlight intensity

Terrain slope

<s= Population density

ML Approach:

An automated ML platform tested various algorithms to identify those with
the highest accuracy in predicting MSME presence, creating robust,
generalizable sampling frames for surveys across African countries.
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¥4 Model Development Process

1. Training using nationally representative MSME survey data from Malawi

2. Identifying relationships between geospatial variables and MSME
presence

3. Testing multiple ML, ANN, and statistical algorithms
4. Applying the best-performing models to create MSME distribution maps



Future Horizons: Emerging Trends

The expanding role of Al in geospatial intelligence
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Real-Time Spatial Al

loT devices, drones, and real-time satellite imagery enable instant
geospatial decision-making for disaster response, traffic
mManagement, and smart infrastructure.

Automated Feature Recognition

Al drives automation of land use classification, road extraction,and
building footprint delineation, reducing manual labor and improving
accuracy.

Ethical & Explainable Al

As Al increasingly influences urban planning, environmental
conservation, and emergency response, ensuring transparency
and fairness becomes critical. The industry is working toward
more interpretable models, particularly for socially sensitive
applications in housing, migration, and public health.

3D & Temporal Modeling

Deep learning models dynamic spatiotemporal data for predictive
maintenance, urban growth modeling, and climate-risk simulation
in three dimensions.

Demographic & Economic Modeling

Neural networks integrate night-time light data, satellite imagery,
and mobile data to model populations in underserved regions.

Al+City Planning
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Funding from The European Commission

AI GeONaVigator Xchange Factory in the Republic of Ireland

Revolutionizing Geospatial Intelligence

Overview

An Al-powered system that leverages GeoDirectory's 2.3 million-address database to
support strategic location planning through advanced analysis of accessibility,
sustainability, and profitability.

Key Features

Comprehensive Coverage
2.3M+ commercial and residential addresses providing complete spatial intelligence
across the region
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Al-Driven Analysis
‘. Uses Large Language Models to define trade areas and recormmend optimal Applications

S50z S RIS A LS ™ Retail Placement [ Office Location

=) Distribution Centers JHE Service Facilities
Dynamic & Accurate

Continuously updated by An Post and Tailte Eireann ensuring the most current
geospatial intelligence
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Geo Al Swarm

Revolutionizing Geospatial Intelligence

Overview

Geo Al Swarm is a cutting-edge platform of Al agents that collaborate to execute a wide
range of GIS functions using natural language commands—making geospatial analysis

accessible to both experts and non-experts.

Key Features
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Al-Powered GIS:
Specialized agents automate geospatial tasks

Natural Language Interface
Users interact through text or voice

Open-Source Integration
Built on robust GIS software
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Applications
™ Data preparation

=) Visualization

/N;LYSIS

B Spatial analysis

J8E Metadata compliance



The Al Revolution in Africa

Shaping the Future Through Intelligent Spatial Insight

;
The GIS industry uniquely positioned to harness the full potential of Al in transforming

spatial intelligence across Africa, turning complex spatial data into actionable insights
that shape Africa's development.

\
Transformative Capabilities:

Deep Expertise in Al-Powered Analytics
h q q q .
G Applying machine learning and neural networks to solve complex geospatial challenges

Granular Spatial Intelligence
Delivering insights at unprecedented spatial resolution across diverse African contexts
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Cross-Sector Partnerships
I Supporting governments, businesses, and development agencies with intelligence for targeted
interventions

GeoScope South Africa

Company Profile

© Gexiam 342025

'"The future of spatial intelligence will be powered not just by data—but by
machines that learn from it."

Strategic Impact Areas

*

Infrastructure planning and development

*

Economic inclusion and MSME growth

Public health resource allocation

*

Environmental conservation

*

*

Smart city development
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