The Simulation Century

Leverage Artificial Intelligence and Simulation to Optimize Outcomes

Richard Boyd, CEO
Richard.Boyd@UItiSim.com
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Thesis: The last century was about the recordedimage. This century is about Simulation and Al/human balance



£iMODSIM WORLD il

Simulation Century Core Concepts ultisim

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, Al-
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 Al + Simulation
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The Simulation Century
Key Topics Today

What Does Al Need from Us?

Large Language Models and KGs

Digital Twins

Synthetic Models of Humans

Al and Simulation to design a better future
Are You Already Living in a Simulation?



The highest moral purpose of Al/ML technology

The 6 Stages Of AI/ML Application is to actively design the future we desire. In The

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

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.

D EFFORTLESS CONTENT CREATION: Consider the

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

-\Q 6 IMPROVING JUDGEMENT: Allocate resources to

enhance judgment in the machine age.

“_””MO DESIGNING THE FUTURE: Use Al/ML to actively design and
shape the future in the Simulation Century.

Use AlI/ML to shape the desired future in the Simulation Century.
The Highest Moral Purpose of Al

Simulation Century, we can enlist Al in the
noble service of shaping the future.

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

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 (Al) age should devote of
its budget to improving judgment (making better

decisions). What does it mean for your organization if
everyone makes one better decision every day?

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 Best Way to Predict the Future
is to Invent it” —Alan Kay




The Al 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 Al in designing your future
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an Vs. Machine: How Humans Are Driving The Next Age
f Machine Learning
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The Time for SuperHuman Healthcare

TOPICS  BLENDED & PERSONALIZED LEARNING

SuperHuman Education

iy Gna Author - March 20, 2613

Huma n/l\/| achine * “The key to the 21 century is to achieve the

right balance between humans and machines to

Intelligence Partnership optimize outcomes” — Boyd



Machine Learning:

The New Button on the Calculator

Large Datasets > Algorithms

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

e \Warehoused content is not
curated knowledge.

e Like Hangar 51 in Raiders Of The
Lost Ark, most data and experts in
large organizations are
undiscoverable or underutilized.

o learning
reglstry

.....

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




2015 Deepmind learns Atari

Imesge. display

Human Progress

_

Time

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).



2016 Deepmind Defeats the World Go Champion

Human Progress

Time

ALL SYSTEMS GO

1N

The game of Go has over

1,000,000,000,000,000,000,000,

000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,
000,000,000,000,000,000,000,000,

000,000,000

possible positions.




TanjoCase-A Machine Learning Map Of Every Case ™
Law Opinion In The United States Since 1797. | 1Y |

3,863,105 Opinions
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b ° o . ° Security, Al and blockchain need to go hand in hand was the message at a Global Legal Hackers,
7 hd Computation Law + Blockchain Festival hosted by Campbell University's Legal Hackers Student
® Group in Raleigh in March. It was one of 24 nodes held around world as part of the international
festival.
°
. 2 “The purpose of all the technology is to provide better service for the client efficiently and with

higher quality,” said Campbell Law School Professor Kevin P. Lee, who chairs the NCBA Future of

' Law Committee who organized the festival. “In a future where the legal services industry will be

' markedly more competitive, the best lawyers will be using the best tools to make themselves more
competent, effective, and efficient.”

“Inlaw there is a lot of reading and researching of documents,” said Richard Boyd, Tanjo.ai CEO. “A

* lot of that activity yields pretty easily to machine learning. Our system reads every legal opinion in
American history. No human or teams of humans can do that nor should they. A machine can do
that, then apply a set of rules. So, the role of a lawyer today is to figure out what those utility
features are and what those values are.”

“There are limitations to products and designs and you need to have a version 2 and a version 3,
said Tom Snyder, CEO and founder of NCRiot. “You have to keep innovating and keep improving
your security.”

“Blockchain will have several roles for law firms. The most popular being Smart contract
development and adoption,” said Craig Petronella, president and CEO of the Petronella Technology
Group.

The 21st century legal marketplace is experiencing a collision of forces resulting in clients, lawyers,
legal professionals and business innovators who are allies rather than adversaries and Lawyers
Mutual is a proud supporter of the creative solutions that will abound. Continue this conversation
by contacting us at (800) 662- 8843 or camille@lawyersmutualnc.com.

https://youtu.be/IVNWIkrVF8M?si=L1TmczUkgwaAG-1r



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

2017 RevRecBot

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.

8- o



2017 The NCCC Brain Mission

. ' PUT MACHINE LEARNING TO WORK FOR YOU TANJO
d An en d u r| N g re pOS |t0 ry Of d I I N CCC Artificial ‘brain’ intelligence to digitally
CO‘E_ECf . transform NC Community College System
Organize knowledge and best practices e

/ - ,\  Improve collaboration. Level the access

- to information across all campuses
 Allow for the free flow of ideas and

\«m/ expertise throughout the system.
Curate °
Coﬂa'!gorat

Stem the tide of the “Silver Tsunami”

) Create + Research @ Curate + Collaborate ®Collect + Organize

Aided by machine Pin items to your Write your own note
learning bots that smartboards. Invite cards in collaboration
serve you and your colleagues to help with others. Rate
interests. Filter digital you curate your items for relevance,
content from the open boards with notes. validity, trusted source
web and your private and quality.

sources.

J
L

"..It's like Pinterest for Knowledge

‘We used four different tools—now we only use Tanjo”

Post + Publish

Become a Thought
Leader! Your
machine learning
minions will help
identify content to
post and tell you the
optimal time to post
to each social media
site. Publish to an
infinite number of
web pages and
blogs you control.




The Rise of the Machines

Not a level playing
field anymore

When Al accesses
other Als, humans
are not in the loop
AFTER

THE
INTERNET:

Alien
Intelligence

JAMESAMARTIN

]
01032007 10

speed-of-light milliseconds



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

Artificial Intelligence (Boyd View)
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Data scientists in high demand
Prompt Engineers

ntelligence Amplification®s AGI



&= The Simulation Century
tisim - The Path to AGI ™
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Artificial Intelligence

Simulation Tech

Digital Twins. Models of real-world
objects, processes, people, and
systems. Including 3D models, and

& sngulorityNET f’_ real-time data feeds. Computation.

Knowledge Graph

Machine learning, including
LLMs, state machines,
neural nets, Decision and
Behavior Trees, and other
automation routines.

Domain specific data maps,
linked by relevance,
semantically meaningful,
and accessible to Al.

v ¢ e g v, s

Vi ey et e it

| visited this 4 Qubit Dwave
Quantum computer outside of
USC in 2011




Boyd Al Guidance to Congress

Sept 2023 House and Senate Briefings

This is the Simulation Century

Al is the new Ul (And Al needs DI/DX!)
The 21% Century Imperative is to seek the right balance between humans and machines to optimize outcomes
ML/Generative Al 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 Al begins
to train on its own generated content we will see data loss and mass forgetting

Senator Scott’s
office

You do not need a single data lake. Al/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 O
will be a necessary skill in every area of human endeavor. See “1 Prompt Therefore | Am” (Boyd, 2023

The real goal should be to marry human intuition, cre.ativit]y 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

Longworth Bldg


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

« C f www.usatoday.com/story/military/tech/2015/06/28/wargame-pe

Hunt Library ey s ey g e

participant, referring to the book and movie about baseball general manager Billy

Beane and his pioneering use of data and statistics in professional sports.

N ‘ S U That would involve a detailed analysis of individuals' skills and a process for matching
1
[ v

them to job and teams of to optimize their p

)
| 2

'(A During the Pentagon-sponsored “war game” exercise focused on future personnel challenges, the
red team” panel of Silicon Valley tech experts shared their views with a dozens of military
i S professionals in Tysons Corner, Va. (Pholo: Courte

But some of the technology professionals were surprised to hear one former DoD
\, official say: "We don't use technology at all in terms of our internal selection and job

assignments.” Rather, job assignments often are driven by the available openings

/——* i - during the brief time when individual troops are scheduled to change duty stations

Those intimately familiar with the limitations of today's personnel management system

b | & 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.



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

The Rise of Capital Il The substitution of capital for labor accelerated after the tech
revolution gained full momentum.

== Nonfarm Business Sector: Labor Share Index (2009 =100)

115

110

105

100

01/ 01/ 01/ 01/ 01/ 01/ 0 oV 95
1947 1957 1967 1877 1987 1997 2007 2016

Source: Bureau of Labor Statistics.



2015 Ash Carter sponsored “Force of the Future” Wargame
Red Team: Doug Lenat (Cyc), Richard Boyd (UItiSim), 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

e The Digital Twin World should be indistinguishable from the real world
® Insum

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.



688 Attack Sub Digital Twin

T

2005: In the Simulation
Century , setting aside
an entire submarine for
training is no longer
necessary

https://youtu.be/JgFHGV28C6k

Connected to the propulsion and other systems Supports 32 concurrent users

Ultisim Kaizen | The flight simulator for your business


https://youtu.be/JgFHGV28C6k

Department of Defense Architecture Format Data Analysis (DODAF)

O rga n I Zat I O n a I D I g I ta I TWI n 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
r I a e O I I I a 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
e a I I | I g I a W I n to minutes. The Ultivis system also permitted live capabilities presentations for decision

makers that dramatically reduced decision-making time. A 600)(

15,000 entities! improvement

Customer: DOD AIMD (Architecture Integration Management Directorate), also repeated
this effort for JFJCOM (Joint Forces Command)

"""" 600x improvementt e



Modeling Hearts and Minds
Large-scale Population Simulations
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Animated Personas

Quantitative
Data and
Analysis: What
have customers

Marketers Output:
*Product Design: what
do we build that our

done? customers will like?
*Promotion Message:
what do we say to get
Qualitative our customers to react

positively?
*Placement: where do
we market to reach
our customers?

Data: Who are
our customers and
what do they care

about most?

TAP — The Ta njo 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

NEW YORK TIMES BESTSELLER

EVERYBODY

LIES

BIG DATA, NEW DATA,

AND WHAT THE INTERNET

CAN TELL US ABOUT WHO
WE REALLY ARE

SETH STEPHENS-DAVIDOWITZ

FOREWORD BY STEVEN PINKER




Gartner
Cool

Filling in Persona

Levels of il
evels of Detai Vendor

2018

— nielsen

CONNECTED
PARTNER

*

How complete is
your model?



Project: Wise

S20 Million

Period of Performance 2020-2025

nCi gP TANIO.ai |

VLADIMIR PUTIN
Persona to model Viadimic Puin

My favorite reads yesterday were Release of more ified Russia i & hinges cn
Raglife. The world stumbles towards reopening amid a global leadership vacuum il

at was your dissartation on?
- e w materials resources and the development sirategy for the Russian economy
e I o s —

What do you think about the fall of the Soviet Union?

the greatest gecpolitical catastrophe of the century




2017

I_t COl Ja mes C Boyd Animated Persona of my Dad. By Richard Boyd
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THE GLOBE AND MAIL*

AdAge

(Tanjo CEO Richard Boyd) decided that Al could help develop a far more comprehensive, flexible model that would find
unexpected insights faster and cheaper. That was the start of Tanjo Animated Personas (TAP), the company’s simulatec
models of real human beings that can be queried to see how they'll respond to words, phrases and product concepts. ...
"It's essentially the new scientific method,” Boyd says. ... machine learning can ingest such large amounts of data ...
bring all the sources together and let the system find every hypothesis that might be true.”

Michael McGuire, a VP of research for Gartner who's reviewed Tanjo's technology, agrees that even the best survey is
limited by having the ask questions, which may be the wrong ones. ... "Observation has become more important to
marketers because people don't always do what they say,” McGuire says. Tanjo allows for (simulated) observation on a
huge scale at rapid speed.”

Al Models of Real Consumers Could Hold Marketing Insights

T|: TechCrunch

The central issue of the 21st century ... is how to achieve the right balance between humans and automation to
optimize outcomes. ... A combination of human and machine intelligence working together to solve the problems that
matter most.

Man Vs. Machine: How Humans Are Driving The Next Age Of Machine Learning

Richard Boyd, the founder of 3DSolve talks VR interfaces, defense industry patents, and simulations at Lockheed
Martin.

Meet the Guy Who's Bringing Defense Industry VR Patents to the Commercial Sector

EpucatioN WEEK

Richard Boyd, CEQ of Tanjo, facilitated a conversation (at 2018 SXSW) with some great technologists including Google's
Jonathan Rochelle. ... New machine learning tools .... can read really fast, recognize patterns and apply rules - and they
never forget. For example, Boyd's machine learning engine read every U.S. legal opinion since 1797 and produced a
complete correlated map in less than a week.

The Rise of Al: What's Happening, What it Means, How to Prepare?



2024 Conversational Al 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.

. Sentiment Model (state machine and emotion engine)

‘ Interest Graph

Hierarchical Behavior Tree

‘ Corpus (read/write autobiography)

‘ Controlled Conversation Tree

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.

‘ 3D Avatar with lip sync and emotive animation

<« Compliance
<« Consistency
% Soft skills



Roleplay:»

Jimmy Chen n

4 Coaching ® Audio Reset .-

HiAsr, . BRETEEESHN BRREBFFINSE. (REAR?

Tip: Communicating in a familiar language can help build trust and open dialogue about sensitive
topics.

Mpueet! Hennoxo, cnacubo. PaboTa Bbi3biBaeT 6€CNOKONCTBO, HO A CTapakch cnpaenaTLca. Kak y
Bac gena?

Hey! Sure, here you go: - English: I'm doing fine, thanks for asking. Work's a bit challenging, but
managing. - 3 (Chinese): HReF, #het, TELESEME (BFRSMXS, - Francais (French): Je
vais bien, merci. Le travail est un peu difficile, mais je gére. - DeutschfGerman): Mir geht's gut,
danke. Die Arbeit ist herausfordernd, aber ich komme zurecht. - Espanol (Spanish): Estoy bien,
gracias. El trabajo es un poco desafiante, pero me las arreglo. - Q1S (Bengali): oI SIten Wlf%,
Y™ | PTG éﬁsﬁ Ema@e, ﬁsﬁ Srte fAfez | - Pycckuid (Russian): 4 8 nopsake, cnacubo.
Pa6oTa HeMHOro CnoXxHas, Ho CNpaBnAKCh. - &t (Hindi): =G § 441G | S H iﬁ_eﬁ ﬂ'—ﬁ?ﬁ %
QAT H U T - 22 (Arabic): Jasl L€ Sl Caa Jaall 1,85 20 W, - Portugués (Portuguese):
Estou bem, obrigado. O trabalho € um pouco desafiador, mas estou gerindo.

Tip: Showcasing language skills can empower Jimmy, especially when feeling overlooked or

L e B |

Type your question here...




1997 Starship Titanic NLP

DOUGLAS

D0UGLAS:

I —————————
{ | Potent. Very potent. Wow! This is good stuff!

[ vivion A In 1997 Douglas Adams tapped us to create the
PR Fv: On® Viston Center = 3 natural language processing system to enable

conversation with the game characters in

Chat.O-Mat “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

Aaszsagh! Memory tadure! Memary
[ ~What heppened to TRaVMT




Tanjo Al Moves To Final Round In $500K
Pandemic Response Challenge

a-based machine leaming 'A.'T‘- §o Alhas moved 1o
RIZE and i

Social Distancing Simulation




“After weeks of investigation later, the
mystery of the American Kale

T
§ Narratives in Information Warfare
PREPARING TO FIGHT AGAINST, WITH, AND THROUGH NARRATIVES
ﬁ}?’ ‘5 WEDNESDAY, 29 NOVEMBER
= 1600 - 1730 * S320GH
S SE10
7 =!Il Moderator
- Shep Barge, Ph.D.
A ‘“’ ] Director, Joint Assessment
I'I'.IA Enabling Capability, Office
.. m of the Deputy Assistant
123 /E Secretary of Defense for l N
Frm Force Education and Training
2 E Panelists
Gregory C. Radabaugh, SES
Director, Joint Information
Operations Warfare Center,
> Joint Staff
5% Richard Boyd
Founder and CEO, Tanjo, Inc.

Christopher Paul, Ph.D.
Senior Social Scientist,
2 RAND Corporation

ith the advancements in technology today the speed of information flow has never
Scott W. Ruston, Ph.D. been faster. The general public has become increasingly aware of the impact of how
Research Scientist, Global information is received and interpreted, through media and information campaigns. Recent
Security Initiative, Arizona world events have demonstrated how a narrative can be weaponized.
State University Understanding how narratives are created and how they influence behavior is just one
discussion topic for this panel. We need to understand how best to train our warfighters to

= win in this new and complex battlefield: the information environment.

The Chairman of the Joint Chiefs of Staff has established Information as a new joint func-
tion in military doctrine (in addition to C d & Control, i Fires,
& Protection, ), taking action to provide strategic guidance in the
employment of Information.

To explore how we can better provide our warfighters with the means to understand, train,
and win in this new, complex battlefield, this panel seeks to bring together:

* The science of how our warfighters and adversaries create and respond to narratives,

* Current initiatives within the Department of Defense to conduct operations in the Infor-

mation Environment, and
* Technology and Industry insight on understanding and employing narratives.

' Session Chair:

L Robert Snyder, Whitney Bradley
and Brown Inc.

2017 INTERSERVICE/INDUSTRY TRAINING, SIMULATION & EDUCATION CONFERENCE

Association still plagued me.”

My Young Auntie PR. Photo: @oberonsinclair
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awen SimState: Community Behavior Simulation

-

TANJO ai

Confidence scores per indicator/county K /

Mecklenburg Overall Score

} Overview :: Real-time and choice data in one place

Data &
Choice

Experiments

/ [ 6 55 | s | E ]

I/ calc and average haconeMs
# happy = mental + physical

Send recommendations and receive

(mMental]) ! 2,
Wl (MMDM (DAYTICKS-1)) + Motve{mhappyNow]) / DAYTICKS,
. Watve{mHagpyWeek] = ((Motve(mbappyWoek) *
manuallv adiusted scores

(WEEKTICKS-1)) « Motive{mHappyNow]| / WEEKTICKS,
MotvajmHaopyl ite] = ((Motive{mMappylile] * 9) « Motive|mHapoyWaek]) / 10:

for (2« 0,216 209) |

1 (Motvelz) » 100) Motive[z] = 100; 1t check Tor overfunder flow
# (Motve(z] « <100) Motive(z] = 100
oldMotive(z] = Motive{z),

# save sel in oldMolives (for deita lests)
]
)
T e T —
Figure 4.9

Excerpts from Will Wright’s early draft code for The Sims, showing values for computing physical

and mental motives and for combining multiple motives into a calculation of the character’s
average state of happiness over multiple time steps
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Re ce nt | RS R F | Surprising things happen when you put 25 Al

agents together in an RPG town

Researchers study emergent Al behaviors in a sandbox world inspired by The Sims.

BENJ EDWARDS - 4/11/2023, 3:59 PM

PILOT IRS- Request for Information (RF1) 2032H5-20-N-00012 @
Internal Revenue Service (IRS), Enterprise Systems Testing (EST) 9 89 Q
Synthetic Data Initiative L o
1.0 High-Level Summary =l
A
This RFl is part of the Pilot IRS Program. Internal Revenue Service (IRS), Office of the Procurement J

Executive is requesting information about innovative, enterprise-wide Artificial Intelligence (Al) or
simulation engine systems that wll allow developers and testers to generate, manage and control = i oo
synthetic tax data. We are primary interested in: 1) an interactive prototype that simulates real- life y i m s = » S
events (similar to those that drive popular video games like “The Sims’) when its populated with - E)
statistical data about United States (US) household incomes and family sizes to create, track and
generate outputtriggers for tax-related events; 2) a report/listing detailing the use of Aland/or non-Al ¢

Based data modeling and prototyping tools used in industry/government to simulate individual and »
hDUSEhUld amivities With T.aximpaﬂtﬂ tCI drive an emanded S}Fﬂthetiﬂd‘ata generaﬁﬂn apprﬂaCh; and 3} Enlarge / A screenshot of the "Generative Agents” demo where 25 Al-controlled characters live out life in a town called Smallville.
a rough estimate of how much these tools would cost relative to their return on investment (ROI).

A group of researchers at Stanford University and Google have created a miniature RPG-style virtual world
similar to The Sims, where 25 characters, controlled by ChatGPT and custom code, live out their lives
independently with a high degree of realistic behavior. They wrote about their experiment in a preprint
academic paper released on Friday.

0 "Generative agents wake up, cook breakfast, and head to work; FURTHER READING
artists paint, while authors write; they form opinions, notice ,fm OpenAl invites everyone to test
0 each other, and initiate conversations; they remember and ‘ ChatGPT, a new Al-powered chatbot
reflect on days past as they plan the next day," write the g iihamualup resniis
researchers in their paper, "Generative Agents: Interactive
Simulacra of Human Behavior."



ARE WE LIVING IN
A SIMULATION?

(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).



Key Players Behind DoD Virtual World Framework

www.defensenews.com

Isnuery 27, 2012

New Tool Aims To Slash Costs of Creating Virtual Worlds

By KRISTIN QUINN

Lockhead Martin's Virtual World Labs is developing an Internel framework meant to promote
interoperabdity among and lower the cost of creating virtual worlds.

“Building simulations today s unnecessarily complax and costly,” said Richard Boyd, who helped create
Wirtual World Labs, Lockheed's workshop for computer gaming and virtual worlds.

Called the Virtual World Framework, Lockheed's architeclure will ultimately be a multiuser virtual
training environmerl that is scalable, interoperable, secure and consistent on all platforms, from mobile
devices and laptops 1o desklop computers and holodecks. The goal is 1o increase democratization,
lower barriars 1o participation. and Increase experimantation and innavation

Boyd said the effort could revelutionize the use of virtual warlds for training.
“We wanl to do for simulation what Mosaic and Netscape did for publishing” on the web, he said.

In the summer of 2010, the office of the U.S. defense undersecretary for personnel and readiness
asked industry to help improve the interoperability of virtual worlds for training. About 30 companies
pursued the contracl. and it was awarded to Lockheed Marlin in the same year.

At the time, Boyd recalled, Frank DiGiovanni, the undersacretary’s director for training readiness and
stratagy, said he wasn't interested in “big, Lock-Mart type companies” for this project.

But Boyd and his team did not come up in the defense industry. He joined Lockheed in 2007, when it
acquired his computer gaming company, 3Dsolve. Boyd's team set out to create what he describes as
“a system with all the best the internet has to offer,” and throughout the process visited several
Internet companies to determine how to pull existing technologies together.

Boyd said the new framework could disrupt the entire training and simulation cemmunity, including
Lockheed. But, he said, things will inevitably evolve in this direction, and it is better for Lockheed to be
leading rather than following.

The bigges! outstanding guestion is how the framework will be used once it's ready.
“It's not complete unless you have the business ecosystem as well,” Boyd said.

At WITSEC 2011 Boyd presented a paper, co-authored with Lockheed's David Smith, titled, “The
Virtual World Ecosystem Framework,” on how to define a plan that will encourage the ecosystem’s
growth.

Boyd noted that Lockheed has designed and is now building the kernel — the software heart — far this
rew amdronment, but he said no single company should bulld out the entire system. His company is
working with other companies, government and academia to determine the rules for this new virtual
world technology.

Instead, he predicts it will be a “massively parallel contribution system,” and compares it to a garden,
or a sita such as Wikipedia, that will require validation.

“We need to buy things and value them in a different way,” he said_

Boyd said the timing for this project couldn't be better, with many services adopting virtual training
environments and the Pentagon facing tighter budgets.

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

NATIONAL FOCUS W

it Jic
single virtual training
- “construction

developments
d laige com

T
ing carefully at what will be the

o the end u
e made smart invest
earch and development



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

2025: Artificial General Intelligence begins to

emerge
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Ben Goertzel first coined the term Artificial General Intelligence (AGI) in 2007. |
met him in 2009 at a Singularity Conference in Manhattan with Ray Kurzweil.
He told us that AGlI 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 Al” (knowledge graphs, state
machines etc) combined with the new Al (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 Al will create this
remarkable breakthrough by 2025.



Simulation Tech

Digital Twins. Models of
real-world objects,
processes, people, and
systems. Including 3D
models, and real-time data
feeds.

Artificial Intelligence

Machine learning, including
LLMs, state machines,
neural nets, Decision and
Behavior Trees, and other
automation routines.

Knowledge Graph

Domain specific data maps, linked by
relevance, semantically meaningful,
and accessible to Al.




Suggested Reading

wiE RRREREALER

NICK B.(;;TROM EVERYBUDY

SUPERINTELLIGENCE
Paths, Dangers, Strategies L I E S

816 DATA, NEW DATA,

%3 WHAT THE INTERNET

CAN TELL US ASOUT W3
WE REALLY ARE

THE LIGHTS IN !

THE TUNNEL : f THE
| = UT INTENTION

ECONOMY

When Customers Take Charge

TRCHNOLOGY AN '
TR

DOC SEARLS

Erik Brynjolfsson

Man Vs. Machine: How Humans Are Driving The Next Age

COMPETING | Race Nuainet Rt = STR

. : o © REVOLUTION PRy

B ine Analytlcs Jhs Rachis/ I UiS€
. AGE OFAI. D '

.-
Strategy and Leadership When Algorithms
and Networks Run the World

MARCO IANSITI

JEREMY RIFKIN ROBERT FRENAY

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



mailto:Richard.Boyd@Ultisim.com

The Simulation Century

The Future is Already Here
It's just unevenly distributed
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ARE YOU READY FOR AI?

“Perspective is worth 80 IQ points.” https://youtu.be/e WOOEMYpSo

-Alan Kay Richard Boyd
Richard.Boyd@UItiSim.com



https://youtu.be/e_WQ0EMYpSo

The Factory of the Future v

VIRTUAL WORLD LABS

EXHIBIT 3

The Rise of Capital Il The substitution of capital for labor accelerated after the tech
revolution gained full momentum.

== Nonfarm Business Sector: Labor Share Index (2009 =100)
5
'W*’\»/‘v\mm A
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Source: Bureau of Labor Sttistics.


https://youtu.be/8uzq_A8skhs

Articles by the presenter

e 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

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

e https://www.designnews.com/artificial-intelligence/ai-and-ar-vr-expert-says-don-t-leave-humans-behind
e https://www.youtube.com/watch?v=dN2aTTw9SLk The Simulation Century

e https://coffeeforthebrain.com/114/

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

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

Healthcare in the Simulation Century
®  National surgical conference invited speaker.
o https://www.sages.org/video/game-engines-vr-surgery/
®  See this site for my one hour keynote at the HIMSS 2011 conference
o http://www.openaffairs.tv/2011/02/richard-boyd-chief-architect-for-lockheed-martin-virtual-world-labs/
° Comments at mHealth in 2011
o) http://www.youtube.com/watch?v=ZpOfROC46yl
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=CvHugYEAWIf5sPw5Z 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-f1b155f3727¢c

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 Al? https://www.youtube.com/watch?v=e_ WQOEMYpSo

»  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 Medellin: Meet Richard Boyd | Globant Blog

Tech Founder Interview: Richard Boyd @ TANJO — YouTube

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

3D, and how Al 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-atrtificial-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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