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10 Grand Challenges We Will Face in 2050



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

Humans and Industries

A Game and a Game on top of
the Game

HIGH FLYING BIRD

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

The Driving Game

The Silicon Valley Model

Angel funded start-ups
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Humans and Machines

Al fundamentals Generative Al
Biological inspired beat symbolic Large Language Models (LLMs)
inspired Al- neural networks and Large Multimodal Models
(LMMs)
Training Data ML Algorithm Model Prediction
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An Al Engineer’s Guide to Machine Learning and
Generative Al



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

Prompt: Drone view of waves crashing against the rugged cliffs along Big Sur’s garay point
beach. The crashing blue waters create white-tipped waves, while the golden light of the...
more

This video was created with OpenAl’ Sora
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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

Milestones

Full Automation of Labor (all human jobs) -
Al Researcher -

Millennium Prize 4

High Level Machine Intelligence (all human tasks) -
Publishable math theorems -

Install wiring in a house -

Replicate ML paper -

Truck Driver -

Equations governing virtual worlds -

¢ Task O Job M HLMIFAOL

Retail Salesperson -

Find and patch security flaw -

Beat humans at Go (after same # games)
5km city race as bipedal robot (superhuman)
Win Putnam Math Competition -

Assemble LEGO given instructions -

Explain Al actions in games

Translate text in newfound language -

NYT best-selling fiction -

Random new computer game (novice level)
Fold laundry -

Learn to sort long lists -

All Atari games (vs. pro game tester)
Recognize object seen once

Top 40 Pop Song 4

Construct video from new angle -

Finetune LLM 4

Atari games after 20m play (50% vs. novice) -
Translate speech using subtitles -

Telephone banking services -

Build payment processing website -

Top Starcraft play via video of screen 4
Answers undecided questions well

Fake new song by specific artist -

Group new objects into classes -

Translate text (vs. fluent amateur)

Answer open—ended fact questions with web -
Transcribe speech -

Read text aloud -

World Series of Poker -

Answer factoid questions with web -

Angry Birds (superhuman)

Good high school history essay -

Simple Python code given spec and examples -

Year
2023 2063 2103 2143 2183 2223
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Year

High-Level Machine
Intelligence- HLMI (2047)

Full Automation of Labor
(2116)

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



Humans and Machines

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

YVision mathematics

3D Rendering: Linear Algebra - Differential Geometry - Geometry
(Projective Transformations)

Physics Simulation: Linear Algebra - Differential Calculus - Integral
Calculus - Numerical Analysis (for approximating continuous mathematics)

Computer Vision: Linear Algebra - Geometry (Homographies, Projective
Transformations) - Cellular Automata - Convolutions - Fourier Analysis

Synthesis and Transform Audio: Fourier Analysis, Synthesis and Transform

Machine Learning: Statistical Analysis - Artificial Neural Networks -
Principal Component Analysis - Regression - Function Approximation

Evolutionary Computation Core Framework: Lambda Calculus (root of
functional programming) - Turing Machines - Theory of Computation

Spatial Computing
developments

DATA DRIVEN
ENGINE

LOGGING

The YDreams Collection



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

Disney’s Apple Vision Pro sizzle reel


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

Humans and Machines

Al and the Water Industry Spatial Computing and the
Water Quality Monitoring and Management Water Industry
The Data World

Smart Water Distribution Networks

The Augmented World
Predictive Maintenance

The Digitally Twinned World
Water Conservation and Demand Management

The Virtual World

Water Resource Management
Flood Prediction and Management

Water Treatment

Artificial Intelligence Is Going to Shape
the Future of Water



https://www.wsp.com/en-au/insights/2023-artificial-intelligence-shaping-future-of-water
https://www.wsp.com/en-au/insights/2023-artificial-intelligence-shaping-future-of-water

Humans and Nature

The opportunities

Intrinsic markets

The Real, Data, Augmented and
Digitally Twinned Worlds

Offset markets
The Digitally Twinned World

Derivative markets
The Real and Virtual Worlds

Products humans obtain from  Services nature provides that Non-material benefits of

ecosystems: regulate the environment: nature for humans:
* Food * Air Quality * Recreation e.g. tourism
* Raw Materials e.g. wood, * Climate * Aesthetic Values
fuel, fibre * Water Purification * Religious and Spiritual
* Medicine * Waste Treatment Values
* Fresh Water * Disease and Pest Control * Mental and Physical Health
* Pollination * Education

* Extreme Events Moderation

The underpinning services that enable all other services to function — encompasses
both human and ecosystem needs:

* Photosynthesis
* Nutrient Cycling
* Soil Formation

Ecosystem Services: the Fundamentals



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

Humans, Machines and the Water Industry in 2054

The game

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

Smart Water Management Systems
Aquatic Environmental Monitoring

Interactive Public Engagement

The game on top of the game

Intellectual property to water resources
related spatial computing software, hardware
and data that can be licensed

Intellectual property related to hybrid water
resources management Large Multimodal
Models

New revenue streams from offset and
derivative markets

A World class ecosystem of government,
companies and research groups
Large Language Models
Empowered Agent-
based Modeling and
Simulation: A Survey
and Perspectives



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

From 2024 to 2054

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

Coordinated Governance of
Decentralized Autonomous
Organizations (DAOSs)

Learning from KOFAC (South Korea)
program for 9th year students

1 Artificial Intelligence
2 Driverless vehicles

3 Internet of things

4 Virtual reality

5 CRISPR

6 Space launch vehicles

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

7 Natural disasters
8 Smart medicine
9 Game engines

10 Sports statistics

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

DAQOs, 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/

1990°s

Numerical variables Linguistic variables
Qil discharge - 50 000 ton, Wave action - High Sedimentation/
Y¥ind speed - 60 Km/h Current - North /decay rate - . 1% /day
Wind direction - East Evaporation rate - 3% /fday Social impact - High
Temperature - Medium Economic limpact - High
Light - Lows Affected area

average profiles

I - 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
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Beach Rocks Shallow Deep Beach+QOil  Rocks+Qil

sea 3ea

Shore wildlife: WNun-aﬁected mAﬂ'ected WL S evere situation

Sea wildlife: <] Non-affected < Affected

General indicators:  Simulaton time: 18 days
Affected area (Km2): 86 300
Qil {ton): 29 1438
Multidimensional Simulation Applied Virtual Environments and Water

to Water Resources Management Quality Management



https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i009p01877
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/WR026i009p01877
https://ascelibrary.org/doi/abs/10.1061/(ASCE)1076-0342(1998)4:1(28)
https://ascelibrary.org/doi/abs/10.1061/(ASCE)1076-0342(1998)4:1(28)

antonio.camara@fct.unl.pt

The YDreams Collection



mailto:antonio.camara@fct.unl.pt
https://myexploralive.files.wordpress.com/2018/09/theydreamscollection_oct2023.pdf
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