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Multidimensional (multimodal) simulation (1990)

https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i009p01877


Virtual reality and ecosystems (1995)

Virtual Tejo user interface

Tool Legend

1. Create Building

2. Create Factory

3. Create Tree

4. Translate Object

5. Rotate Object

6. Delete Object

7. Move/Stop Toggle

8. Fly/Walk Toggle

9. Virtual pointer

https://ascelibrary.org/doi/abs/10.1061/(ASCE)1076-0342(1998)4:1(28)


Digital Portugal-SNIG
the first Web (1995) and Virtual Reality based spatial data infrastructure (1998)



Humans, Machines and Nature

Humans

Humans and Machines

Humans and Nature

Humans, Machines and Nature
In 2050

10 Grand Challenges We Will Face in 2050

https://www.bbc.com/future/article/20170713-what-will-the-challenges-of-2050-be


Humans

We must love the French What Machines can not master

https://ir.citi.com/gps/j3cQLfjB4FsHY-ypE7jGa6vcJ0PajdCiJJjwDAn70ulfZfm-pOge8BC_cSJjNtwocRtQuaL42eZOeBAai5YNTtEdU3GOKF3t?fbclid=IwZXh0bgNhZW0CMTEAAR3vxDZJFB-FvuhmjJHoyT-xVL_cvoTPBmxGCEodZoXfWUUJGWqxvzuwA1I_aem_AQimXhBIiKPJDchWS8Rle-rXqYY5trAsvJpU_4S-AS-RmfHfd6lpO8OVoPc9yKGalAWy97lJppq-F0Ww6Vc0trqU&utm_source=substack&utm_medium=email


Humans and Machines

Spatial Computing base knowledge- 
AI/AR/VR/Robotics

Spatial Computing developments

The YDreams Collection

https://myexploralive.files.wordpress.com/2018/09/theydreamscollection_oct2023.pdf


High-Level Machine 
Intelligence- HLMI (2047)

Full Automation of Labor 
(2116)

Cezary Gesikowski, 
Redefining Tomorrow: AI 
Researchers Unveil a 
Startling Future, February 
2024



Humans, Machines and Nature
AI and Nature

Large Language Models Empowered 
Agent-based Modeling and Simulation: A 
Survey and Perspectives

Spatial Computing and  
Nature

The Data World

The Augmented World

The Digitally Twinned World

The Virtual World

https://www.semanticscholar.org/paper/Large-Language-Models-Empowered-Agent-based-and-A-Gao-Lan/592ac35991e583fc37c26ee6659d2deb85142ad9
https://www.semanticscholar.org/paper/Large-Language-Models-Empowered-Agent-based-and-A-Gao-Lan/592ac35991e583fc37c26ee6659d2deb85142ad9
https://www.semanticscholar.org/paper/Large-Language-Models-Empowered-Agent-based-and-A-Gao-Lan/592ac35991e583fc37c26ee6659d2deb85142ad9


Humans and Nature Services

The opportunities

Intrinsic services
The Real, Data, Augmented and 
Digitally Twinned Worlds

Offset services
The Digitally Twinned World

Derivative services
The Real and Virtual Worlds

Ecosystem Services: the Fundamentals

https://www.greenelement.co.uk/blog/ecosystem-services-the-fundamentals-part-i/


Humans, Machines and Nature- The Internet of Nature (IoN)

Augmented Reality (AR) for Infrastructure 
Inspection and Maintenance

Virtual Reality (VR) for Training and 
Simulation

Digital Twins for Asset Management

Spatial Analytics for Planning and 
Optimization

Geospatial Visualization for Emergency 
Response

Environmental Monitoring

Interactive Public Engagement

AI and Nature

Environmental  Quality Monitoring 
and Management

Smart Infrastructures

Nature Conservation and Restoration
 
Natural Resources Management

Natural Disaster Management

Environmental Quality Control

Spatial Computing and Nature



IoN: Agents and Nature

Agents
AA (precision agriculture)
AB (biodiversity conservation and 
restoration)
AC (carbon removal)
AW (water availability)

Will call Functions (mathematical 
models and other frameworks) or use 
Large Multimodal Models (fine tuned 
with appropriate content reflecting 
existing relevant knowledge) to 
ensure transitioning between system 
states 

Nature 
Will be referenced and monitored 
using local and remote sensing

Agents and Nature
Agents' engines and data will be set 
up in motion ("the input stage") and 
its results observed ("the output 
stage") using a virtual representation 
of Nature



IoN development rom 2024 to 2054

The knowledge transition The environmental, social, 
governance and financial transitions

Coordinated Governance of 
Decentralized Autonomous 
Organizations (DAOs)

New Generation Communication, 
Telepresence and Teleoperation 
Platforms (the new Decision Theaters)

Multi-level Markets: new generation 
Capital Markets, full blown Nature 
Markets (water, carbon, bio-diversity)

Alexander Von Gabain on EU’s Innovation Model

Societal Transformation 2018-2037: 100 anticipated 
radical technologies, 20 regimes, case Finland 

DAOs, A Canon

https://myexploralive.files.wordpress.com/2018/09/eit-chairman_krakow-conference_october-2011.pdf
https://www.researchgate.net/publication/333320433_Societal_Transformation_2018-2037_100_anticipated_radical_technologies_20_regimes_case_Finland
https://www.researchgate.net/publication/333320433_Societal_Transformation_2018-2037_100_anticipated_radical_technologies_20_regimes_case_Finland
https://a16zcrypto.com/posts/article/dao-canon/
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