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Simulation Century Core Concepts

• This is the Simulation Century. (The last century was the first where humans used video 
images to record and analyze the human condition. This century is about simulation, AI-
enabled systems and prediction)

• The central problem in an accelerating information age is how to achieve the right balance 
between humans and automation to optimize outcomes

• Those who attain fluency with automation and digital tools will out-perform those who do 
not and will begin to appear Superhuman.

• How do we teach digital fluency by allowing humans and machines to play/work together? 

Boyd, Richard. "SuperHuman Education", Getting Smart, (March, 2013)

http://gettingsmart.com/2013/03/superhuman-education/

Boyd, Richard and Rob Szczerba. "SuperHuman Healthcare", Intelligent Hospital Today, 

(September, 2012)     http://intelligenthospitaltoday.com/?p=721#comment-299 

Boyd, Richard. "Nearer the Holodeck", Armed Forces Journal, (May, 2010)

http://www.armedforcesjournal.com/2010/05/4578938/ 

http://gettingsmart.com/2013/03/superhuman-education/
http://intelligenthospitaltoday.com/?p=721#comment-299
http://www.armedforcesjournal.com/2010/05/4578938/


Perspective: 30+ Years of AI + Simulation 



The Simulation Century
    Key Topics Today
 
 What Does AI Need from Us?
        Large Language Models and KGs
 Digital Twins
 Synthetic Models of Humans 
        AI and Simulation to design a better future
        Are You Already Living in a Simulation?



CHAT ERA: Detailed conversations with information are now 
possible beyond ad-mediated search pointers.

EFFORTLESS CONTENT CREATION: Consider the 
ethical and quality implications of creating content so 
easily in the information age.

AUTOMATION: The key to the 21st Century is 
a balance between humans and machines to 
optimize outcomes.

PREDICTION: The ability to model complex 
systems and predict long-term outcomes is a 
significant human advancement.

IMPROVING JUDGEMENT: Allocate resources to 
enhance judgment in the machine age.

DESIGNING THE FUTURE: Use AI/ML to actively design and 
shape the future in the Simulation Century.

The highest moral purpose of AI/ML technology 
is to actively design the future we desire. In The 
Simulation Century, we can enlist AI in the 
noble service of shaping the future.

Most people are still coming to grips with prompt 
engineering.  (See my article)

Relying too much on generalized content creation may be 
problematic in the short run. We can now create content 
without thinking about it(or internalizing meaning)

RPA means more efficient work. Every organization (and 
individuals) should examine workflows and determine 
what should be done with human attention, effort, and 
intelligence/analysis, and what should be turned over to 
machines.

The ability to predict outcomes using Monte Carlo 
analysis, especially human behavior outcomes, is 
powerful (but still not the highest moral purpose). 
Modeling the first, second, third, and beyond potential 
consequences of an action or policy is imperative.

Daniel Kahneman said in Thinking Fast and Slow that every 
organization in the machine (AI) age should devote 1% of 
its budget to improving judgment (making better 
decisions). What does it mean for your organization if 
everyone makes one better decision every day?Use AI/ML to shape the desired future in the Simulation Century.

The Highest Moral Purpose of AI
Copyright Richard Boyd

https://www.designnews.com/artificial-intelligence/i-prompt-therefore-i-am-the-role-of-the-designer-in-the-age-of-generative-ai




The AI Revolution is 825 days in

Good low-hanging fruit use cases

● Make your own Enterprise Brain (and Knowledge Graph)

● Preserve Organizational Knowledge

● Improve judgement

● Automate Tasks

● Digital Twins of equipment and processes

● Stem the Silver Tsunami (Digital Twins of your key 

personnel)

● Synthetic population models of your users/customers

● Enlist AI in designing your future



Human/Machine 
Intelligence Partnership



Large Datasets > Algorithms

2009 Microsoft Natal, Alex 
Kipman, Richard Boyd and 
Jaron Lanier 

2009 Machine Learning: 

The New Button on the Calculator

My first exposure to large scale use of machine learning. 224,000 hours of cpu time 
to teach the Kinect system what a living room was, and how to recognize motion of 
the human body as an input device for games (and distinguish between different 
players)



2010

Hangar 51: The Problem

● Warehoused content is not 

curated knowledge. 

● Like Hangar 51 in Raiders Of The 

Lost Ark, most data and experts in 

large organizations are 

undiscoverable or underutilized.

Now where was that write-up where we already figured this out…?

The Unusable Warehouse of people and data



Online Dating Profiles
2015  Deepmind learns Atari

Deepmind is not 
programmed, it 
watches video of 
itself playing.

“[It] learns from the ground up. We 
give it a perceptual experience and it 
learns from that directly. It learns and 
adapts from unexpected things, and 
programme designers don't have to 
know the solution themselves.”

Tanjo’s Richard Boyd (left) and the 
man who led Atari and brought us 
Pac-Man, Nolan Bushnell (right).



Online Dating Profiles
2016 Deepmind Defeats the World Go Champion



https://youtu.be/IVNWlkrVF8M?si=L1TmczUkgwaAG-1r

https://youtu.be/IVNWlkrVF8M?si=L1TmczUkgwaAG-1r


Problem: Use machine learning to apply the upcoming new revenue 

recognition rules from FASBI (which went into effect 12/2017) to large 

sets of contracts to determine which rules apply. RevRecBot reads 

your sales contracts, understands the language within them, and 

suggests (with a confidence score) the correct method for revenue 

recognition or whether the contract may have a problem that needs 

human attention. 

Customer: CPAs

2017 RevRecBot



• An enduring repository of all NCCC 
knowledge and best practices

• Improve collaboration. Level the access 
to information across all campuses

• Allow for the free flow of ideas and 
expertise throughout the system. 

• Stem the tide of the “Silver Tsunami”

2017 The NCCC Brain Mission



On September 15, 2011, beginning at 12:48:54.600, there was a time warp in the trading of Yahoo! (YHOO) stock. HFT has reached speeds faster than 
the speed-of-light, allowing time travel into the future. Up to 190 milliseconds into the future, or 0.19 fantaseconds is the record so far. It all 

happened in just over one second of trading, the evidence buried under an avalanche of about 19,000 quotes and 3,000 individual trade executions. 
The facts of the matter are indisputable.

The Rise of the Machines
Not a level playing 
field anymore

When AI accesses 
other AIs, humans 
are not in the loop

http://en.wikipedia.org/wiki/Speed_of_light
http://en.wikipedia.org/wiki/Millisecond


Artificial Intelligence (Boyd View)

1958 - 2009               Phase 1  Telling machines what to do

2009 -2018         Phase 2  Data scientists in high demand

2018 - Nov 30, 2022       Phase 3 Prompt Engineers

2023 -          Phase 4  Intelligence Amplification   AGI

   



The Simulation Century
The Path to AGI

Artificial Intelligence

Knowledge Graph

Simulation Tech

Domain specific data maps, 

linked by relevance, 

semantically meaningful, 

and accessible to AI.

Machine learning, including 

LLMs, state machines, 

neural nets, Decision and 

Behavior Trees, and other 

automation routines.

Digital Twins. Models of real-world 

objects, processes, people, and 

systems. Including 3D models, and 

real-time data feeds. Computation. 

 

I visited this 4 Qubit Dwave 

Quantum computer outside of 

USC in 2011



Boyd AI Guidance to Congress

• This is the Simulation Century

• AI is the new UI  (And AI needs DI/DX!)

• The 21st Century Imperative is to seek the right balance between humans and machines to optimize outcomes

• ML/Generative AI is not normal Enterprise Software. It is more intimate and powerful.

• There is no ML Debugger!!

• Utility Functions need careful design (See paperclip problem and hallucinations)

• ML/LLM systems can not transcend their training/databases (They don’t create new information)

• Model collapse is a real concern. LLMs are a lossy compression of their training data. As generative AI begins 
to train on its own generated content we will see data loss and mass forgetting

• You do not need a single data lake. AI/ML can retrieve from data ponds by permission

• Good low hanging fruit use cases: Stem the Silver Tsunami, Make your own Memex, automate tasks with 
prompts, Digital Twins, soon create simulation environments with generative 3D worlds, Decision Support.

• There will be an explosion of specialized LLM models available to the general public in 2024. These models 
will differ and can be compared in their output and used for a variety of purposes. Skillful prompt engineering 
will be a necessary skill in every area of human endeavor. See “I Prompt Therefore I Am” (Boyd, 2023) 

• The real goal should be to marry human intuition, creativity and perspective (values) with machine memory, 
computation speed and distance sensing.  (Compression of MEST)

• Ultimately Knowledge Graphs, combined with LLMs and a digital twin simulation of the world will result in AGI

Senator Scott’s 
office

Longworth Bldg

Sept 2023 House and Senate Briefings

https://www.designnews.com/artificial-intelligence/i-prompt-therefore-i-am-the-role-of-the-designer-in-the-age-of-generative-ai


The Work Force of the Future

Anything that can be automated… will 
be.

If your job can be done by 
automation, the most you can ever 
expect to be paid is the cost of renting 
the machine. 

Don’t compete against the machines. 
Learn to cooperate with them. 

Hunt Library 
NCSU

Concerns



Capital is winning, and will finally conquer 
all, in the battle with labor



2015 Ash Carter sponsored “Force of the Future” Wargame
 Red Team: Doug Lenat (Cyc), Richard Boyd (UltiSim), Alan Kay (Xerox 
Parc) , Michael Jones (Google) and David Smith (Lockheed Martin)

follow on article a few years later 
https://modernbattlespace.com/2019/08/28/ai-brings-science-fiction-
and-gaming-to-life-to-train-the-force-of-the-future/

https://modernbattlespace.com/2019/08/28/ai-brings-science-fiction-and-gaming-to-life-to-train-the-force-of-the-future/
https://modernbattlespace.com/2019/08/28/ai-brings-science-fiction-and-gaming-to-life-to-train-the-force-of-the-future/


Digital Twins and The Simulation Equivalence Principle
● The Digital Twin World should be indistinguishable from the real world
● In sum

There should be no measurement that any participant can take which 
would show that a Digital Twin is a simulation of the sensors and actuators 
in the real world, not the actual sensors and actuators

Means, in practice:

Digital Twin simulated sensors/actuators are bit-identical to real-world 
sensors/actuators

Simulation Digital Twin

3D collaborative simulation of a system or business 

operation (or synthetic models of humans) that is data-

driven, allowing simulation learning, time travel prediction 

and scenario planning, telepresence and deeper, more 

timely operational understanding.



Ultisim Kaizen | The flight simulator for your business

688 Attack Sub Digital Twin

Connected to the propulsion and other systems  Supports 32 concurrent users   

https://youtu.be/JgFHGV28C6k

2005: In the Simulation 

Century , setting aside 

an entire submarine for 

training is no longer 

necessary

https://youtu.be/JgFHGV28C6k


Brigade Combat 
Team Digital Twin 
15,000 entities!

600x improvement!

Department of Defense Architecture Format Data Analysis (DODAF)

Problem: Use Machine Learning and data analytics/automation to analyze large DODAF 
capability databases for the US Army. Infer rule sets for complex network centric battle 
groups. 

Designed a normalization method for the various databases. Designed interactive 3D 
visualization layer engine that allows users to deploy entire brigades on 3D terrain models 
around the world and permit interactive “what if” data tests where one can give or take 
away capabilities from live databases and see the effect on business rules and “need lines” 
on the complex system in real-time 3D. What once took 300 hours of analysis was reduced 
to minutes. The Ultivis system also permitted live capabilities presentations for decision 

makers that dramatically reduced decision-making time.  A 600x 
improvement!
Customer: DOD AIMD (Architecture Integration Management Directorate), also repeated 
this effort for JFCOM (Joint Forces Command)

Organizational Digital Twin



Modeling Hearts and Minds
Large-scale Population Simulations



Animated Personas

Quantitative 

Data and 

Analysis: What 

have customers 

done?

Marketers Output:

•Product Design: what 

do we build that our 

customers will like?

•Promotion Message: 

what do we say to get 

our customers to react 

positively?

•Placement: where do 

we market to reach 

our customers?

Qualitative 

Data: Who are 

our customers and 

what do they care 

about most?

TAP – The Tanjo Animated Personas platform allows marketers to have a new deep level of interaction with customer segments for their products and 

services.  Using machine learning, TAP creates dynamic simulated customer models from archetypal customer segmentation research and brings that data to life in the form of 
synthetic customer personas. Marketers can now, finally, watch as these synthetic customer models view and digest online content. Present a TAP model with a product message 
and see it respond to (and score) that messaging from the viewpoint of that customer segment. TAP brings deep customer conversations to life. 



The problem with surveys 
and focus groups



Demographics
Social & Education: Mother of 2, undergrad, retail sales mgr

Economic: Household income £45,000-£55,000
Gender & age: Female, 37 years old

Interest Graph
Product purchase data: spending habits, seasonal, life events & stage
Location data from apps: GPS daily activity, stores shopped, browser

Current topics of interest

Personality and Sentiment
Detailed preferences: media, language, color, style, ...

Sentiment: political views, emotional IQ, holiday & event moods
Personality profile: Myers & Briggs derived from social

Behavior
Choice Model

Gathered intelligence
Choice experiment data

Prior choices

Unknowable
Persona
Details

How complete is 
your model?

be
tt

er

20%

40%

60%

80%

Filling in Persona
Levels of Detail



Project: Wise

            $20 Million
      Period of Performance 2020-2025



2017



Conversational AI Skills Training 
Simulation

A platform for conversations with a 

range of virtual patients, combining 

rules-based artificial intelligence with 

the power of large language models. 

The system allows for talking with 

specific people informed by your data. 

Can be augmented with a virtual 

coach giving guidance and a 3D 

avatar who can express emotions. 

Custom training paths bring insight 

and analytics, including full transcripts 

for enhancing training insights and 

feedback.  

❖ Compliance

❖ Consistency

❖ Soft skills

2024





1997 Starship Titanic NLP

In 1997 Douglas Adams tapped us to create the 
natural language processing system to enable 
conversation with the game characters in 
“Starship Titanic”. He ended up calling it 
Spookitalk to describe the feeling on the back of 
the neck we sometimes got when the game 
characters responded in a surprising way





Got Kale?
“After weeks of investigation later, the 
mystery of the American Kale 
Association still plagued me.”

Micro message Micro message Micro message Micro message Micro message







SimState: Community Behavior Simulation



Ultisim Kaizen Digital Twin | The flight simulator for improving Communities

Raleigh Digital Twin



Recent IRS RFI



(1) The fraction of human‐ level civilizations that 
reach a posthuman stage is very close to zero; 

(2)  The fraction of posthuman civilizations that are 
interested in running ancestor‐ simulations is very 
close to zero; 

(3) The fraction of all people with our kind of 
experiences that are living in a simulation is very 
close to one. 

If (1) is true, then we will almost certainly go extinct before reaching post humanity. If (2) is true, then there must be a strong 
convergence among the courses of advanced civilizations so that virtually none contains any relatively wealthy individuals who desire to 
run ancestor‐simulations and are free to do so. If (3) is true, then we almost certainly live in a simulation. In the dark forest of our current 
ignorance, it seems sensible to apportion one’s credence roughly evenly between (1), (2), and (3).



4

4

Key Players Behind DoD Virtual World Framework 

Frank DiGiovanni, SES,  Director of Training Readiness and Strategy,

Office of the Deputy Under Secretary of Defense (Strategy, Readiness)

Pentagon, Washington D.C.

David A. Smith was Chief Innovation Officer 

at Lockheed Martin Global Training and 

Logistics. He is a computer gaming pioneer 

who reinvents  human interfaces and 

platforms to transform and extend human 

capabilities. 

Richard Boyd, Chief Architect and creator of Lockheed Martin’s 

Virtual World Labs, leads Lockheed Martin engineers and 

designers to harness cutting edge computer gaming and virtual 

world technologies to improve human performance. 

https://en.wikipedia.org/wiki/Virtual_world_framework

https://en.wikipedia.org/wiki/Virtual_world_framework


2025: Artificial General Intelligence begins to 
emerge

Ben Goertzel first coined the term Artificial General Intelligence (AGI) in 2007. I 
met him in 2009 at a Singularity Conference in Manhattan with Ray Kurzweil. 
He told us that AGI is the last invention humanity will make. This creation will 
spawn the Technological Singularity described by author Vernor Vinge. We have 
been discussing the many paths that may follow for humanity after that 
singular event. 

In 2025 we will see the combination of the “old AI” (knowledge graphs, state 
machines etc) combined with the new AI (LLMs like ChatGPT, Gemini etc) and a 
sensor-driven simulated model of our reality (Digital Twin) to create a seeing, 
hearing, sensing, thinking artificial adaptive intelligence. 

This is the “Simulation Century”.  Simulation combined with AI will create this 
remarkable breakthrough by 2025.



The Simulation Century
The Path to AGI

Artificial Intelligence

Knowledge Graph

Simulation Tech

Domain specific data maps, linked by 

relevance, semantically meaningful, 

and accessible to AI.

Machine learning, including 

LLMs, state machines, 

neural nets, Decision and 

Behavior Trees, and other 

automation routines.

Digital Twins. Models of 

real-world objects, 

processes, people, and 

systems. Including 3D 

models, and real-time data 

feeds.

 



Suggested Reading
Before it’s too late

(x): @Metaversial   Email: Richard.Boyd@Ultisim.com 

mailto:Richard.Boyd@Ultisim.com


The Future is Already Here
It’s just unevenly distributed

Richard Boyd
Richard.Boyd@UltiSim.com

“Perspective is worth 80 IQ points.”

-Alan Kay

https://youtu.be/e_WQ0EMYpSo

 

The Simulation Century

https://youtu.be/e_WQ0EMYpSo


The Factory of the Future
Lockheed Martin produced animation for High School Students
About Automation, 3D Printing, Nanotechnology and Molecular Manufacturing

https://youtu.be/8uzq_A8skhs 

https://youtu.be/8uzq_A8skhs


Articles by the presenter
● https://medium.com/authority-magazine/makers-of-the-metaverse-richard-boyd-of-ultisim-and-tanjo-ai-on-the-future-of-the-vr-ar-mixed-

8029cddd3c7d

Manufacturing in the Simulation Century:

https://www.thefabricator.com/thefabricator/article/cadcamsoftware/the-metal-fabricator-and-the-metaverse 

https://www.designnews.com/artificial-intelligence/i-prompt-therefore-i-am-role-designer-age-generative-ai 

https://www.designnews.com/design-engineering/the-future-is-now-redefining-our-world-in-the-simulation-century   

https://www.automation.com/en-us/articles/september-2023/ultisim-ceo-fabtech-2023-embrace-digital-twins 

● Supercorr keynote https://www.youtube.com/watch?v=gFePZocwKqU

● https://www.designnews.com/artificial-intelligence/ai-and-ar-vr-expert-says-don-t-leave-humans-behind

●  https://www.youtube.com/watch?v=dN2aTTw9SLk The Simulation Century

● https://coffeeforthebrain.com/114/

● https://www.wral.com/video/business/video/7130903/

● https://youtu.be/thUtfunJa-s?si=IYB58QGH3SWqIZGG 

Healthcare in the Simulation Century

● National surgical conference invited speaker. 

○ https://www.sages.org/video/game-engines-vr-surgery/ 

● See this site for my one hour keynote at the HIMSS 2011 conference 

○ http://www.openaffairs.tv/2011/02/richard-boyd-chief-architect-for-lockheed-martin-virtual-world-labs/ 

● Comments at mHealth in 2011

○ http://www.youtube.com/watch?v=ZpOfROC46yI 

Boyd, Richard and Rob Szczerba. "SuperHuman Healthcare", Intelligent Hospital Today, (September, 2012)

● http://intelligenthospitaltoday.com/?p=721#comment-299 

Boyd, Richard. "The Simulation Prescription for Healthcare" Proceedings of the 2012 Cardio-Thoracic Surgery Symposium, San Diego, CA (February, 2012) 

● http://www.crefmeeting.com/images/Slides2012/CREF12BoydSlides.pdf 

● https://medium.com/authority-magazine/health-tech-richard-boyd-of-3dvillage-on-how-their-technology-can-make-an-important-impact-on-our-2ef7e168683

https://medium.com/authority-magazine/makers-of-the-metaverse-richard-boyd-of-ultisim-and-tanjo-ai-on-the-future-of-the-vr-ar-mixed-8029cddd3c7d
https://medium.com/authority-magazine/makers-of-the-metaverse-richard-boyd-of-ultisim-and-tanjo-ai-on-the-future-of-the-vr-ar-mixed-8029cddd3c7d
https://www.thefabricator.com/thefabricator/article/cadcamsoftware/the-metal-fabricator-and-the-metaverse
https://www.thefabricator.com/thefabricator/article/cadcamsoftware/the-metal-fabricator-and-the-metaverse
https://www.designnews.com/artificial-intelligence/i-prompt-therefore-i-am-role-designer-age-generative-ai
https://www.designnews.com/design-engineering/the-future-is-now-redefining-our-world-in-the-simulation-century
https://www.automation.com/en-us/articles/september-2023/ultisim-ceo-fabtech-2023-embrace-digital-twins
https://www.youtube.com/watch?v=dN2aTTw9SLk
https://www.sages.org/video/game-engines-vr-surgery/
http://www.openaffairs.tv/2011/02/richard-boyd-chief-architect-for-lockheed-martin-virtual-world-labs/
http://www.youtube.com/watch?v=ZpOfROC46yI
http://intelligenthospitaltoday.com/?p=721#comment-299
http://www.crefmeeting.com/images/Slides2012/CREF12BoydSlides.pdf
https://medium.com/authority-magazine/health-tech-richard-boyd-of-3dvillage-on-how-their-technology-can-make-an-important-impact-on-our-2ef7e168683


Additional references
● Education in the Simulation Century

● https://www.gettingsmart.com/2013/03/20/superhuman-education/

● https://www.gettingsmart.com/2016/04/16/rethinking-education-from-first-principles/

● https://youtu.be/hmBnFBOf20A?si=CvHugYEAWf5sPw5Z Short Sims and Education

● Metaversial Minute with Marc Prensky (Digital Natives) https://www.youtube.com/watch?v=NMih7pNn26s&t=1441s

● https://medium.com/@linda.bernard/the-simulation-century-the-transformative-power-of-3d-simulation-learning-in-k-12-education-

57c9ad6fa99a

● https://usasciencefestival.org/wp-content/uploads/2017/04/TURN-INTO-PDF-Nifty-Fifty-and-X-STEM-Speakers_ALL.pdf

● https://www.businesswire.com/news/home/20120306006168/en/USA-Science-Engineering-Festival-Announces-Nifty-Fifty-Program-Top-

Scientists-and-Engineers-Will-Tell-Their-Stories-in-DC-Area-Schools

● https://spacenews.com/lockheed-martin-on-board-as-key-sponsor-for-inaugural-san-diego-science-festival/

● Eisenhower Foundation https://efworld.cventevents.com/event/c5f314fe-0191-4014-bd71-d545c784ffa9/websitePage:0ad8bea3-7b80-46a6-

b820-f1b155f3727c 

● https://podcasters.spotify.com/pod/show/tanjo/episodes/An-ARPA-for-Education-with-Richard-Boyd-erdddp

● https://podcasters.spotify.com/pod/show/tanjo/episodes/Information-Warfare--Education-and-Pandemics-Zoom-Salon-euspva

• Are you ready for AI?  https://www.youtube.com/watch?v=e_WQ0EMYpSo 

• https://coruzant.com/profiles/richard-boyd/  podcast

• https://www.insivia.com/founder-interviews/richard-boyd-ceo-founder-of-tanjo/  Video interview

• Tanjo's Animated Personas Are Like Sim Characters for Market Researchers – Hypepotamus

• Inside Artificial Intelligence’s disruptive power: From marketing to resurrection of characters, singularity, more | WRAL 

TechWire

• 114: Richard Boyd of Tanjo | Coffee For The Brain

• CONVERGE Medellín: Meet Richard Boyd | Globant Blog

• Tech Founder Interview: Richard Boyd @ TANJO – YouTube

• Tanjo - Richard Boyd, CEO of Tanjo, facilitated a... | Facebook

• 3D, and how AI and ML can Ignite Bold Change - Jan Cavelle

• Richard Boyd  “Truth Teller”       https://issuu.com/businessnc/docs/bnc_sept2020

• https://medium.com/authority-magazine/the-future-is-now-artificial-intelligence-with-empathy-ba2395f0b27d

• https://www.dell.com/nl-be/perspectives/will-the-metaverse-meet-the-megahype/

https://www.gettingsmart.com/2013/03/20/superhuman-education/
https://www.gettingsmart.com/2016/04/16/rethinking-education-from-first-principles/
https://youtu.be/hmBnFBOf20A?si=CvHugYEAWf5sPw5Z
https://coruzant.com/profiles/richard-boyd/
https://www.insivia.com/founder-interviews/richard-boyd-ceo-founder-of-tanjo/
https://hypepotamus.com/companies/tanjo/
https://wraltechwire.com/2019/04/11/inside-artificial-intelligences-disruptive-power-from-marketing-to-resurrection-of-characters-singularity-more/
https://coffeeforthebrain.com/114/
https://stayrelevant.globant.com/en/culture/great-new-things/meet-richard-boyd-ceo-ai-consultancy-tanjo-first-confirmed-speaker-converge-medellin/
https://www.youtube.com/watch?v=igmwWEwqbuo
https://www.facebook.com/TanjoHQ/posts/2072587959655897/
https://www.youtube.com/watch?v=igmwWEwqbuo
https://www.facebook.com/TanjoHQ/posts/2072587959655897/
https://jancavelle.co.uk/3d-and-how-ai-and-ml-are-a-force-for-global-good/
https://issuu.com/businessnc/docs/bnc_sept2020
https://medium.com/authority-magazine/the-future-is-now-artificial-intelligence-with-empathy-ba2395f0b27d
https://www.dell.com/nl-be/perspectives/will-the-metaverse-meet-the-megahype/
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