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Abstract

The exponential growth of Earth observation (EO) data has created an urgent need for scalable, artificial intelligence (Al)-driven
geospatial analytics platforms. Traditional GIS systems require specialized expertise, limiting their accessibility and usability for
decision-makers. To address these challenges, the glQ platform was developed as a Public-Private Partnership (PPP) initiative
between the UAE Space Agency and Space42. glQ integrates Al-powered geospatial analytics, cloud computing, and a marketplace
for third-party applications, democratizing access to geospatial intelligence.

This paper presents glQ as a PPP success story, outlining its technical architecture, data acquisition pipeline, Al-driven insights, and
business model. The platform leverages multi-source satellite data, Al-powered classification, real-time monitoring, and interactive
visualization tools to deliver actionable geospatial intelligence. A marketplace model further enhances the ecosystem by enabling
third-party developers to monetize Al models and geospatial services.

The impact of glQ extends beyond technological advancements. By bridging government, private sector, and research stakeholders,
glQ accelerates innovation in urban planning, environmental monitoring, and commercial space applications. The paper also
discusses policy considerations, regulatory frameworks, and commercialization pathways that ensure the long-term sustainability of
PPP-driven geospatial platforms (UAE Government, 2022). Finally, we outline future directions for expanding gIQ’s capabilities

through cross-border PPPs and Al-powered decision support systems.

1. Introduction
1.1 Background & Motivation

The increasing availability of Earth observation (EO) data has
positioned geospatial analytics as a critical tool for addressing
global sustainability challenges, economic development, and
scientific advancements. Governments, research institutions,
and industries leverage space data for applications such as
climate monitoring, urban planning, disaster management, and
infrastructure development (Loukili et al., 2022). However,
despite the vast potential of EO data, several challenges hinder
its widespread adoption:

e Limited accessibility: Many EO datasets remain
difficult to access for scientists, researchers, and
private-sector innovators.

e  Fragmentation of data sources: Data is often scattered
across multiple providers, creating barriers to
integration and analysis.

e  Data Volume and Management: The sheer volume of
geospatial data can be overwhelming. Managing and
processing large datasets require significant storage
capacity and efficient data management strategies.
This can be particularly challenging for organizations
with limited resources.

e High computational demands: Processing EO data
requires advanced infrastructure, making it difficult
for smaller enterprises and research institutions to
fully utilize space-based insights.

e  Privacy and Security Concerns: The use of geospatial
data often involves sensitive information, raising
privacy and security concerns. Protecting data from

unauthorized access and ensuring compliance with
data protection regulations is critical.

Recognizing these challenges, the UAE Space Agency launched
the UAE Space Data Center, a digital platform designed to
facilitate rapid access to space data and provide the necessary
tools for developing value-added applications and Al-driven
geospatial insights (UAE Space Data Center, 2022). The Space
Data Center is a key transformational project under the UAE
government’s "We the UAE 2031" vision, reinforcing the
country’s commitment to advancing geospatial intelligence,
fostering Al-driven space applications, and building a
sustainable space ecosystem. It is also aligned with the UAE
National Space Strategy 2030, which focuses on enhancing the
country’s leadership in space technologies, scientific research,
and commercial space applications.

At the core of this initiative is glQ, a one-stop-shop for satellite
imagery and a new hub for Al-empowered Earth observation
applications. Developed in partnership with Space42, glQ is
designed to store, process, and generate Al-driven analytics,
allowing scientists, government institutions, private-sector
entities, and startups to seamlessly integrate geospatial data into
decision-making processes. By democratizing access to EO data
and leveraging artificial intelligence for advanced geospatial
analytics, glQ accelerates research, enables new commercial
applications, and contributes to the UAE’s vision for economic
diversification.

1.2 The Role of Public-Private Partnership
The development of glQ exemplifies a Public-Private

Partnership (PPP) model, combining government vision with
private-sector  innovation to  accelerate  technological
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advancement (UAE Government Portal, 2025). The UAE Space
Agency and Space42 formalized their partnership on December
6, 2022, to co-develop the platform as part of the UAE’s "We
the UAE 2031" vision and UAE National Space Strategy 2030
(WAM News Agency, 2022).

PPPs have been a key driver of geospatial and space innovation
worldwide, enabling the integration of government resources,
private-sector expertise, and academic research. The UAE’s
PPP model for geospatial analytics serves the country’s broader
economic and innovation goals by:

e Implementing a sustainable, knowledge-driven
economy through Al-driven space applications.

e leveraging private-sector expertise to enhance
efficiency, scalability, and commercialization of EO
data.

e Integrating government and private-sector efforts to
ensure long-term sustainability and competitiveness.

The UAE’s approach to PPP in space and geospatial technology
serves as a model for other nations aiming to develop
sustainable, Al-driven space ecosystems (UAE Ministry of
Finance, 2025).

2. GIQ Platform: Design and Architecture
2.1 System Overview

The giQ platform is designed as a cloud-hosted, Al-powered
geospatial analytics platform that facilitates rapid access to
Earth observation (EO) data. Developed in alignment with the
UAE Space Data Center initiative, giQ enables multi-source
satellite data integration, automated processing, and advanced
geospatial intelligence generation. By leveraging machine
learning (ML) models, cloud computing, and a user-friendly
interface, giQ serves as a one-stop-shop for satellite imagery
and a hub for Al-empowered EO applications.

giQ is built upon modern best practices for platform
development, integrating cutting-edge Al-based analytics and
advanced geospatial data management. Our development
pipeline adheres to a rigorous Continuous Integration /
Continuous Delivery (CI/CD) model, ensuring consistent high-
quality software delivery. The platform’s backend is powered by
the robust Java Spring Framework, while the frontend is crafted
with React, utilizing CesiumJS to provide an interactive and
responsive 3D globe view for geospatial data visualization.

The ingestion pipeline and Al engine are driven by Python,
leveraging a suite of powerful libraries, including Rasterio,
GDAL, and OGR for geospatial data processing. For Al model
development and deployment, PyTorch and TensorFlow are
employed, enabling deep learning capabilities. Inference
operations are handled through NVIDIA Triton, optimizing
real-time performance for Al-driven insights.

The solution is architected using a modular and adaptable web
services framework, allowing easy customization to meet
specific client needs. This architecture supports flexibility in
scaling different components of the system, enhancing its ability
to handle complex workflows while maintaining agility.
Wherever feasible, the platform utilizes open-source software
components to maximize flexibility and reduce costs, ensuring
that clients can easily adapt and extend the system. Open-source
adoption also enables seamless integration with existing tools
and infrastructure, while fostering innovation and collaboration.

Deployment flexibility is further enhanced using Docker
containerization, which encapsulates software components into
lightweight, portable units. This ensures consistency across
different environments, whether on-premise pre-production or
in the production node. Docker allows the platform to be easily
packaged and shipped, simplifying deployment and updates. To
manage and orchestrate these containers at scale, Kubernetes is
used as the platform’s orchestration layer. Kubernetes
automates deployment, scaling, and operations of containerized
applications, ensuring high availability and reliability. The
integration of Kubernetes allows the system to manage resource
scaling dynamically (CPU, memory, and storage) based on
demand, ensuring optimal performance under varying
workloads. Kubernetes also enables self-healing, where failed
components are automatically detected and restarted,
minimizing downtime and ensuring robust operational
continuity. Furthermore, the platform is built with resource
scalability in mind, allowing for seamless expansion of
computing power, memory, and storage as the dataset or
processing needs grow. This ensures the solution remains future
proof as customer demands evolve.

Key objectives of the platform include:
e Simplifying EO data access for government agencies,
researchers, startups, and enterprises.

e  Automating geospatial analysis through Al-driven
models, reducing the need for technical expertise.

e Enabling real-time insights by integrating multi-
modal satellite sensors, including optical, synthetic
aperture radar (SAR), hyperspectral and thermal data.

e Providing a cloud-based marketplace for geospatial
Al models and applications.

2.2 Key Features

2.2.1 Data Acquisition and Integration

giQ integrates data from multiple EO sources, including:
e  Satellite imagery from government and commercial
providers.
e Remote sensing datasets from
hyperspectral and thermal sensors.
e In-situ and loT-based geospatial data, enhancing
accuracy and applicability for various industries.

radar, optical,

A unified data ingestion pipeline ensures seamless processing,
supporting real-time streaming, batch analysis, and on-demand
retrieval.

Figure 1. Data Acquisition Module in giQ.
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2.2.2  Al-Driven Geospatial Analytics

giQ employs machine learning and Al algorithms to automate
geospatial data interpretation. Core Al-powered functionalities
include:

e  Automatic object/feature extraction from optical and
Synthetic Aperture Radar (SAR) images.
Automatic infrastructure mapping.
Automatic classification of land cover and land use.

e Change detection and using time-series satellite
imagery.

e  SAR data processing for all-weather, high-resolution
monitoring.

These Al capabilities significantly reduce manual processing
time while enhancing decision-making accuracy for users.

Figure 2. Automatic extraction and counting of palm trees from
optical high-resolution satellite images in giQ.

2.2.3  Visualization and Decision-Support Tools

The platform offers interactive geospatial tools, including:
e 3D modeling & digital twin technologies.
e  Multi-temporal  analysis  tools  for
environmental changes.
e  Customizable dashboards for
enterprise applications.

tracking

government and

2.2.4  Stories & Reports

The platform offers an interactive story board tool:

e Ability to create interactive story boards to convey the
outcome of analysis.

e  Dynamic and flexible to change at any point.
e  Easily exportable to pdf format.

e  Stories can be exported to reports with customized
templates tailored to each organization.

Figure 3. Interactive story board in giQ.

A no-code/low-code environment allows non-experts to interact
with and analyze EO data without requiring advanced technical
skills.

2.3 Annotation Management

giQ offers end to end annotation management tool:

e  Users can create ground truths/annotations for model
training with in giQ instead of using open source third
party tools.

e  Helps centralize the annotations for data scientists and
users for model trainings.

e Annotation review process is embedded as part of the
tool.

Figure 4. Annotation management module in giQ.
2.4 No-code/Low code Model training

giQ offers feature to train models within the application in a
No-code/Low-code manner:

e Easy to train Al models with the annotations created
with in the giQ platform or imported from outside
with very minimal user inputs.

e |t is not necessary for users to have expertise in data
science or advanced technical skills to perform this
task.

e Custom Al training environments, allowing users to
fine-tune models on proprietary datasets.

Figure 5. No-code/Low-code model training module in giQ.

2.5 Early Warning/Detection system.

giQ’s offers feature to alert users when an event is detected:
e Configure alerts to be triggered on a particular
event/detection.
e  Emails/system natifications are sent to users.

This contribution has been peer-reviewed.
https://doi.org/10.5194/isprs-archives-XLVIII-G-2025-109-2025 | © Author(s) 2025. CC BY 4.0 License. 111



The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLVIII-G-2025
ISPRS Geospatial Week 2025 “Photogrammetry & Remote Sensing for a Better Tomorrow...”, 6-11 April 2025, Dubai, UAE

2.6 Marketplace Model

giQ’s marketplace acts as a commercialization hub for
geospatial services, supporting:
e  Third-party developers to monetize Al models and
geospatial applications.
e  Flexible pricing models, including subscription-based
access, pay-per-use, and enterprise licensing.
e  Custom Al training environments, allowing users to
fine-tune models on proprietary datasets.

This open marketplace fosters a collaborative ecosystem,
encouraging startups, SMEs, and research institutions to
develop innovative geospatial applications while supporting the
UAE’s broader goals for space technology commercialization.

3. Public-Private Partnership Model
3.1 PPP as a Driver of Innovation

Public-Private Partnerships (PPPs) have been recognized
globally as a key driver of space and geospatial innovation
(OECD, 2021). By leveraging government investment and
private-sector expertise, PPPs create a sustainable pathway for
advancing Al-driven geospatial intelligence and EO data
commercialization.

3.2 UAE Space Agency & Space4?2 Partnership

giQ is a Public-Private Partnership (PPP) initiative developed
under the UAE Space Data Center to revolutionize geospatial
analytics and Al-driven Earth observation applications. It is
designed to serve government agencies, private-sector users,
and research institutions, accelerating geospatial data adoption
and commercialization. The UAE government has positioned
PPPs as an essential mechanism for fostering innovation and
ensuring sustainability in high-tech industries.

The UAE Space Agency has partnered with Space42 to ensure:

e  Government-backed infrastructure:  Leveraging
national space assets, Earth observation (EO) data,
and Al-based solutions for large-scale applications.

e  Private-sector innovation: Space42 brings cutting-
edge Al-driven geospatial analytics, scalable cloud
computing, and commercial expertise to the platform.

e Alignment with national strategic objectives: giQ
supports the UAE National Space Strategy 2030 and
the We the UAE 2031 Vision, focusing on economic

diversification and leadership in  geospatial
intelligence.
The PPP aligns with the UAE’s broader economic

transformation agenda, supporting the commercialization of
space data applications and fostering an Al-driven space
economy. Through this collaboration, giQ accelerates the
development, commercialization, and accessibility of geospatial
intelligence services in the UAE and beyond.

3.2.1 Key Drivers of the UAE’s PPP Approach:

e  Government-led digital transformation: The UAE
Space Agency is committed to enhancing geospatial
intelligence  capabilities by integrating cloud
computing, Al, and EO data analytics.

e Space42’s role as a technology partner: Space42
provides technical expertise, Al-driven analytics, and
a scalable marketplace to ensure commercial viability.

e Alignment with national space and Al strategies: The
UAE National Space Strategy 2030 and We the UAE
2031 vision highlight PPP-driven innovation as a key
economic driver.

3.3 SAS Program as a Virtual Business Incubator

The Space Analytics and Solutions (SAS) Program is a core
initiative within the UAE Space Data Center, designed to
nurture startups, research institutions, and private companies in
developing innovative EO-based solutions.

3.3.1 Facilitating Downstream Space Applications: The
SAS program enables companies and researchers to develop,
test, and commercialize space-based applications by providing
access to high-resolution EO imagery, synthetic aperture radar
(SAR) data, and multispectral datasets. The program supports
sectors such as agriculture, environmental monitoring, climate
change, and disaster response.

3.3.2 Capacity-Building Through Space Hackathons:
SpaceHacks, a flagship initiative under SAS, organizes Al-
powered geospatial analytics competitions to identify and fund
innovative applications (Space Hackathon, UAE Space Agency,
2025). Hackathons serve as a collaborative environment for Al
developers, GIS experts, and domain specialists to build
solutions addressing national and global challenges.

3.3.3 Public-Private Collaboration in Research &
Development: SAS fosters cooperation between government
agencies, research institutions, and commercial partners to co-
develop new geospatial Al models and data processing
pipelines.

3.3.4 Commercialization Support & Business
Acceleration: Startups and SMEs gain access to Al-driven EO
analytics tools, mentorship programs, and funding opportunities
to accelerate their commercialization efforts. The SAS program
plays a pivotal role in linking academic research with industry
applications, promoting UAE’s geospatial economy.

By integrating SAS with giQ, the UAE accelerates space
technology commercialization, fostering a dynamic innovative
ecosystem. The SAS program has already facilitated several
space data commercialization projects, enabling new market
entrants to develop and scale EO-based solutions across sectors
such as food security, climate change, and disaster response.

3.4 Business Model & Sustainability

To ensure long-term financial sustainability, giQ follows a
hybrid business model that supports both governments use cases
and private-sector commercialization, including:

e  Government & Enterprise Licensing: Subscription-
based access for UAE government agencies, private
companies, and international organizations.

e  Pay-Per-Use Al Services: Users can purchase on-
demand access to geospatial analytics, satellite
imagery, and Al-driven predictive models.
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o  Marketplace Revenue Sharing: Third-party developers
can monetize their Al models, geospatial applications,
and analytics tools through giQ.

e  Cloud-Based Scalability: A flexible pricing model
supports startups, SMEs, and research institutions,
reducing barriers to entry for Al-powered geospatial
analytics.

GIQ’s PPP-driven approach ensures financial sustainability
while promoting innovation and expanding the geospatial
market ecosystem.

4. giQ as a PPP Success Story & Conclusions
4.1 giQ as a Model for PPP in Geospatial Analytics

giQ demonstrates how a well-structured PPP can drive
geospatial innovation by combining government oversight with
private-sector agility and it stands as a benchmark for PPP
success, demonstrating how government infrastructure and
private-sector innovation can drive breakthroughs in Al-
powered EO analytics.

Key Success Factors:

1. Al-powered geospatial data processing: giQ enables
automated classification, change detection, and
predictive modeling.

2.  Marketplace for Al-powered geospatial services:
Enabling commercialization of geospatial applications
through a developer-friendly cloud-based platform.

3. Scalability & Security: A modular cloud architecture
ensures secure and real-time access to satellite
imagery and analytics tools.

4.2 Impact on the Geospatial Ecosystem
The glQ platform has made significant contributions by:

e Democratizing access to EO data: Researchers,
businesses, and startups can now access and analyze
satellite imagery with minimal technical barriers.

e  Empowering decision-makers: Government agencies
and enterprises leverage real-time Al insights for
urban planning, infrastructure monitoring, and climate
studies.

e Driving commercial adoption of Al-powered EO
solutions.

The platform fosters a self-sustaining Al ecosystem,
accelerating the commercialization of geospatial Al applications
through giQ marketplace that accelerates Al-powered geospatial
innovation, providing startups and enterprises with the tools to
develop new solutions.

4.3 Future Directions
0iQ’s roadmap ensures continued technological leadership in

geospatial Al analytics while expanding economic opportunities
in the UAE’s and international space sector.

e  Expand cross-border PPP collaborations, integrating
more international EO data providers.

e Develop new industry-specific Al models, targeting
climate resilience, smart cities, and digital twin
applications.

e Enhance Al-driven insights, leveraging machine
learning advancements together with the cutting-edge
geospatial technologies to automatically convert input
satellite data into valuable insights, ready-to-use for
real-world applications.

GIQ’s success underscores the strategic role of PPPs in
geospatial innovation, ensuring long-term economic and
technological impact.

4.4 Conclusion

The development of giQ as a Public-Private Partnership (PPP)
between the UAE Space Agency and Space42 demonstrates the
transformational impact of Al-powered geospatial intelligence.
By leveraging government-backed infrastructure and private-
sector innovation, giQ enables:

e Democratization of geospatial analytics, providing
access to Earth observation (EO) data for research,
industry, and decision-makers.

e Al-driven automation, accelerating insights for
climate monitoring, urban planning, and national
security.

e A scalable business model, ensuring financial
sustainability through commercial Al services, a
cloud-based marketplace, and enterprise licensing.

The success of giQ aligns with the UAE’s National Space
Strategy 2030, reinforcing the country’s leadership in space-
based Al applications. As the platform expands, future
enhancements will include:

e Integration of automated satellite tasking and Al-
powered EO analytics.

e Stronger cross-border collaborations, positioning giQ
as a global geospatial intelligence hub.

e Development of specialized Al models for industries
such as climate resilience, precision agriculture, and
smart city planning.

In conclusion, giQ serves as a model PPP for Al-driven
geospatial innovation, setting a benchmark for future
government-industry collaborations in the space sector.

5. Challenges and Lessons Learned

The development of giQ as a PPP-driven geospatial analytics
platform has presented technical, policy, and commercialization
challenges. Understanding these challenges provides valuable
insights for future geospatial PPPs.
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5.1 Technical Challenges

5.1.1 Big Data Processing & Al Integration: Handling
massive volumes of Earth observation (EO) data in real-time
required scalable cloud-based architectures. Al model
generalization across multiple EO datasets (SAR, optical,
hyperspectral) posed training and accuracy challenges.

5.1.2 Interoperability & Data Integration: Integrating
multi-source satellite data from government and commercial
providers required standardized APIs and data formats.
Ensuring compatibility with existing GIS platforms for
government and enterprise users was critical.

5.2 Policy & Governance Challenges

5.2.1 Data Access & Security: Establishing clear data
governance policies to balance open access with security and
privacy regulations. Addressing cross-border data sharing
agreements for global collaborations.

522 Intellectual Property & Commercialization:
Defining IP rights for Al models and analytics built on
government-provided EO data. Creating sustainable revenue-
sharing models for third-party Al developers within the giQ
marketplace.

5.3 Lessons Learned from the PPP Model

53.1 Public & Private Sector Roles Must Be Clearly
Defined: Government agencies should focus on infrastructure,
policy frameworks, and strategic vision. Private-sector partners
should lead Al innovation, commercialization, and customer
engagement.

5.3.2  Ecosystem Development is Key to Long-Term
Success: A marketplace model accelerates Al-powered EO
service development, fostering commercial sustainability.
Hackathons, incubators, and SAS-supported startups play a vital
role in driving adoption; ecosystem development through
innovation programs such as Space Hackathons and the SAS
has played a crucial role in accelerating the adoption of Al-
powered EO solutions. These initiatives have lowered entry
barriers for startups and SMEs, allowing new players to test and
scale their geospatial Al applications within the giQ ecosystem.
This approach demonstrates that fostering an open innovation
environment, where government and private sector partners
actively support R&D and commercialization efforts, is key to
the success of PPP-driven space technology initiatives.
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