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

Virtual GIS

https://youtu.be/0COqZrIEpEI


The YDreams Collection
2000-2025

On Spatial Computing, 
Metaverse, the Terms Left 
Behind and Ideas Renewed

Periodic Table of Spatial 
Computing

https://myexploralive.files.wordpress.com/2018/09/theydreamscollection_oct2023.pdf
https://www.matthewball.vc/all/metaversespatialandmore?fbclid=IwAR3ox8I-f3ZbuwuzMd0jNxz6dRHTYRxd6kf2OHcu1cf8kpkhWDBKf15ivFA
https://www.matthewball.vc/all/metaversespatialandmore?fbclid=IwAR3ox8I-f3ZbuwuzMd0jNxz6dRHTYRxd6kf2OHcu1cf8kpkhWDBKf15ivFA
https://www.matthewball.vc/all/metaversespatialandmore?fbclid=IwAR3ox8I-f3ZbuwuzMd0jNxz6dRHTYRxd6kf2OHcu1cf8kpkhWDBKf15ivFA
https://medium.spatialpixel.com/periodic-table-of-spatial-computing-3f40ed162b2e
https://medium.spatialpixel.com/periodic-table-of-spatial-computing-3f40ed162b2e


YDreams Creative Reel

https://youtu.be/tzOgAX11vi0


TUGA LAND AIR Combo

Low Altitude Economy

https://youtu.be/ZwCVyZ7Twz8
https://www.scmp.com/topics/low-altitude-economy


Spatial Computing Applications* 
to Natural Sciences**

The game and the game on top of the game

Humans, machines and Nature: Applications to Agrarian Sciences

A proposal for disruption: Creating the Internet of Nature

*Spatial Computing- AI/Robotics and AR/VR 

**Natural Sciences- Agriculture, Forestry, Food Science, Environmental Sciences, Landscape Architecture



The Game and the Game on top of The Game

A Game and a Game on top of the 
Game

The Driving Model

“We blacks dominate basketball.
Then the whites developed a game on top of 
our game called NBA”





The Game



The Game



The Game

The traditional research model has been complemented by:

                  Skunkworks                          Moonshots  
 

              
MIT Makerspaces  UT Inventionworks Top 50 Moonshots (2000-2020)

Seixal Criativo

https://make.mit.edu/makerspaces
https://inventionworks.engr.utexas.edu/
https://inventionworks.engr.utexas.edu/
https://www.diamandis.com/blog/top-50-moonshots
https://www.diamandis.com/blog/top-50-moonshots
https://www.diamandis.com/blog/top-50-moonshots
https://seixalcriativo.com/
https://seixalcriativo.com/


Oliver Wayman,  Agriculture 4.0- The future of farming technology



The Game on top of the Game

MIT 100k type competitions

Venture Studios

Incubators and Accelerators

https://www.mit100k.org/
https://startupsavant.com/startup-basics/what-is-a-venture-studio
https://www.linkedin.com/posts/rubendominguezibar_best-startup-accelerators-1-pearx-250k-activity-7289179004727627777-iL4b/?utm_source=share&utm_medium=member_desktop&fbclid=IwY2xjawIZgiVleHRuA2FlbQIxMQABHfW8zPlubl7G-q0sYaD-KoFQr1W753P6i6Zc8H7KA9-D6QZ_eofueHvnMA_aem_a6h-MEHb1QxUaqXodETiZg




The Game on top of the Game



Humans, Machines and Nature

Humans

Humans and Machines

Humans and Nature

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, Machines and Nature

AI/Robotics and Nature

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

AR/VR 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
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 Machines

Spatial Computing (AI/Robotics/AR/VR) 
fundamentals 

Spatial Computing (AI/Robotics/AR/VR)
applications

The YDreams Collection

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


Humans and Machines
Sensors

Sensors used for remote sensingEnvironmental IoT sensors

https://www.researchgate.net/figure/Various-platforms-and-sensors-used-for-remote-sensing_fig1_307351403
https://vividcomm.com/2018/11/25/iot-connected-pipelines-sensors/


Humans and Machines
Smart Labels

“Smart labels” enabling
sensing and tracking

Ynvisible

https://www.ynvisible.com/


Humans and Machines
Robots

Eco-Robotix

Efficient pesticide application

Naio Technologies

Weed elimination

https://ecorobotix.com/en/
https://ecorobotix.com/en/
https://ecorobotix.com/en/
https://www.naio-technologies.com/en/home/


Humans and Machines
Robots

Energid Citrus Picking System

Picking citrus

Agrobot E- Series

Used to assess berries ‘maturity

https://www.energid.com/
https://www.agrobot.com/
https://www.agrobot.com/
https://www.agrobot.com/


Humans and Machines
Robots

Agribotix & Precision Hawk

Plant health

Tevel Aerobotics

Identifying and picking fruit

https://agribotix.com/
https://www.tevel-tech.com/


Agri Robotics developments

https://youtu.be/Qx_Rzk08YWU?si=MJwrAhY9rIPmem9r


Humans and Machines

AI fundamentals
Biological inspired beat symbolic 
inspired AI- neural networks

Generative AI
Large Language Models (LLMs) 
and Large Multimodal Models 
(LMMs)

An AI Engineer’s Guide to Machine Learning and 
Generative AI

https://miro.medium.com/v2/resize:fit:1100/format:webp/1*UGdXxxqCY1w8gmyqCfggcg.gif
https://medium.com/@aigeek_/an-ai-engineers-guide-to-machine-learning-and-generative-ai-b7444941ccee
https://medium.com/@aigeek_/an-ai-engineers-guide-to-machine-learning-and-generative-ai-b7444941ccee




This video was created with OpenAI’ Sora

https://www.abc.net.au/news/2024-02-16/sora-generated-video-of-big-sur%E2%80%99s-garay-point-beach/103476276?utm_campaign=abc_news_web&utm_content=link&utm_medium=content_shared&utm_source=abc_news_web
https://openai.com/sora


Disney’s Apple Vision Pro sizzle reel

https://youtu.be/ws90S63gp_0?si=mVleaZW32MsVmiZ6&t=47


Plume, combining AI and AR

https://youtu.be/CJh03hrJsfo


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

Nature services

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/


AI/Robotics  Applications in Agriculture

1. Autonomous Systems
- Robotic planting and seeding
- Precision crop harvesting
- Autonomous crop monitoring drones
- Weeding and pest control robots
- Autonomous fertilizer application

2. AI-Driven Optimization
- Crop disease detection
- Yield prediction algorithms
- Smart irrigation control
- Crop genetic improvement
- Soil health analysis

Humans, Machines and Nature
With the help of Claude

AR/VR Applications in Agriculture

1. Training & Visualization
- Crop management simulations
- Equipment operation training
- Soil condition visualization
- Precision agriculture interfaces
- Agricultural technique demonstrations

2. Field Management
- Real-time crop health overlays
- Pest and disease identification
- Irrigation planning visualization
- Yield prediction interfaces
- Remote field monitoring

https://claude.ai/new


AI and Robotics Applications in Forestry

1. Monitoring Technologies
- Drone-based forest mapping
- AI-driven species identification
- Wildfire early warning systems
- Tree growth and health tracking
- Automated forest inventory

2. Management Solutions
- Robotic tree planting
- Autonomous logging equipment
- Biomass estimation algorithms
- Wildlife corridor monitoring
- Carbon sequestration tracking

Humans, Machines and Nature
With the help of Claude

AR/VR Applications in Forestry

1. Management Technologies
- Forest terrain mapping
- Tree species identification
- Ecosystem simulation
- Wildlife habitat visualization
- Forest fire risk modeling

2. Conservation Approaches
- Habitat restoration planning
- Species migration tracking
- Biomass estimation
- Carbon sequestration visualization
- Tree growth simulation

https://claude.ai/new


Humans, Machines and Nature
With the help of Claude

AI and Robotics Applications in Food Science

1. Production Technologies
- Robotic food processing
- AI quality control systems
- Automated packaging
- Nutritional content analysis
- Flavor profile optimization

2. Safety and Innovation
- Contamination detection
- Predictive food spoilage algorithms
- Robotic fermentation management
- Personalized nutrition AI
- Ingredient interaction modeling

AR/VR Applications in Food Science

1. Production Techniques
- Food processing training
- Quality control visualization
- Nutritional content analysis
- Flavor profile simulation
- Manufacturing process optimization

2. Consumer Interactions
- Product development interfaces
- Cooking technique demonstrations
- Food safety training
- Ingredient interaction modeling
- Sensory experience simulation

https://claude.ai/new


Humans, Machines and Nature
With the help of Claude

AI and Robotics Applications in 
Environmental Sciences

1. Ecosystem Monitoring
- AI-powered biodiversity tracking
- Robotic environmental sampling
- Climate change impact simulation
- Pollution detection systems
- Ecosystem restoration planning

2. Conservation Technologies
- Species migration tracking
- Habitat restoration robots
- AI-driven conservation strategies
- Environmental data collection
- Invasive species management

AR/VR Applications in Environmental 
Sciences

1. Ecosystem Analysis
- Climate change modeling
- Biodiversity tracking
- Pollution dispersion visualization
- Habitat restoration planning
- Environmental impact simulation

2. Research Tools
- Species migration tracking
- Microclimate visualization
- Environmental sensor data overlay
- Conservation strategy simulation
- Ecological network mapping

https://claude.ai/new


Humans, Machines and Nature
With the help of Claude

AI and Robotics Applications in Landscape 
Architecture

1. Design Innovation
- AI landscape generation
- Robotic terrain modeling
- Microclimate simulation
- Green infrastructure optimization
- Urban ecosystem design

2. Implementation Technologies
- Autonomous landscaping robots
- AI-driven plant selection
- Sustainable design algorithms
- Vegetation growth prediction
- Water resource management

AR/VR Applications in Landscape 
Architecture

1. Design Technologies
- 3D landscape modeling
- Urban ecosystem simulation
- Green infrastructure planning
- Microclimate visualization
- Site analysis interfaces

2. Implementation Strategies
- Vegetation growth prediction
- Urban design visualization
- Sustainable design optimization
- Terrain modification simulation
- Environmental impact assessment

https://claude.ai/new


Internet of Nature (IoN): 
a Proposal for Disruption

 Internet of Nature (IoN)
Humans and Machines (AI, Robotics, AR/VR) working 
together will create:

The Augmented Nature

The Digital Twinned Nature

The Virtual Nature

Intrinsic markets will be based on the Augmented Earth

Derivative markets will grow on the Virtual Earth

Offset markets based on the Digital Twinned Earth will 
start with carbon (forest, soil, blue) and proceed with 
biodiversity and water markets

Valued at 9, 8 trillion dollars, “Nature” is the largest 
market in the World

It all started with Al Gore’s Digital 
Earth

https://www.mckinsey.com/capabilities/sustainability/our-insights/sustainability-blog/the-state-of-nature-markets-today-and-tomorrow


Internet of Nature (IoN): 
a Proposal for Disruption

Agents will be central*. Examples:
AA (precision agriculture)
AB (biodiversity conservation and 
restoration)
AC (carbon removal)

Agents will access:
Data infrastructure- Nature data 
obtained locally and remotely 
(including multi-modal and 
unstructured data, and legacy 
models) 
Large Multimodal Models (fine tuned 
with appropriate content reflecting 
relevant domain knowledge)

Agents will enable interaction:
Using augmented and virtual 
representations of Nature

SNAP AR glasses

*Awesome Agents for Computer Use

https://github.com/francedot/acu


AI Agents Explained

https://youtu.be/Fyo6vnM8BBk?si=qP2IXNvov3So3tQB


Internet of Nature (IoN): 
a Proposal for Disruption

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://myexploralive.files.wordpress.com/2018/09/eit-chairman_krakow-conference_october-2011.pdf
https://myexploralive.files.wordpress.com/2018/09/eit-chairman_krakow-conference_october-2011.pdf
https://myexploralive.files.wordpress.com/2018/09/eit-chairman_krakow-conference_october-2011.pdf
https://myexploralive.files.wordpress.com/2018/09/eit-chairman_krakow-conference_october-2011.pdf
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://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/


Developing The Internet of Nature (IoN)

THE MOONSHOT PROJECT



Internet of Nature (IoN): 
a Proposal for Disruption

The Moonshot Project: A multi-Agentic and 
Robotic Internet of Nature (IoN)

Supporting skunkworks hardware/software 
projects (see Seixal Criativo student projects 
here and here)

Supporting research projects

The IoN Community project

A stack of  IoN tools (hardware, software)

The Infinite Curiosity Library

A supporting Lab

https://www.youtube.com/live/nfP6nHS9aeI?si=dLxa70eQwzAaB0wb&t=2893
https://www.youtube.com/live/gQCql6QHa2I?si=U8wKSpKzmW_Ds4Sp&t=5317


Internet of Nature (IoN): 
a Proposal for Disruption

Develop an IoN Archive,  a peer-reviewed 
journal and yearly conference

Developing a Nature Foundation Model using 
attributions to financially reward 
contributions

Partnerships with major university groups and 
companies

A local World class ecosystem 



Internet of Nature (IoN): 
a Proposal for Disruption

The Community project

A minimalist Craigslist inspired
Web project

Resources and tools for everyone 

Inspirations

The Handbook of Citizen Science in 
Ecology and Conservation

The Air Sensor Toolbox

Nature apps

Designing sustainable stores

https://www.ucpress.edu/book/9780520284791/handbook-of-citizen-science-in-ecology-and-conservation
https://www.ucpress.edu/book/9780520284791/handbook-of-citizen-science-in-ecology-and-conservation
https://www.airnow.gov/aqaw-2021/citizen-science-sensors/
https://www.treehugger.com/apps-that-will-turn-you-into-a-wilderness-expert-4864044
https://www.thedesignstory.com/blog/tips/tips-5-key-takeaways-when-designing-sustainable-retail-stores


ANTÓNIO CÂMARA
antonio.camara@ydreams.com

The YDreams Collection

Sunday News

https://myexplora.live/wp-content/uploads/2021/04/antonio-camara-bio-note-2.pdf
mailto:antonio.camara@ydreams.com
https://myexplora.live/wp-content/uploads/2018/09/theydreamscollection_oct2023.pdf
https://mailchi.mp/aromni.com/sunday-news-342
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