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- Al, Visual and Spatial Computing Technologies

Metaverse is the 3D Evolution of Computational History and Heritage
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INITIATIVE

Create a world where History and Cultural Heritage are
universally accessible and preserved through advanced
digital technologies.

Comput. His. Herit. Initiative

Missions:

e To revolutionize documentation, research, and sharing of art,
culture, and heritage by harnessing the power of Al, Visual and
Spatial Computing Technologies

e To empower communities globally, enhancing their ability to
record, analyze, and share art and culture while fostering public
engagement and education through innovative Digital Platforms

e To foster opportunities within the cultural creative industry for
innovative Cultural Heritage-inspired Products and Services

3D Object Reconstruction from Video with
NVIDIA NGP Instant NeRF



<
»

::—fytf o)l x =ﬁ(fx):x./£

A T N LI PR )

- o 2. -~ A"

ijj} CpdxsC @ F0"=

> g* “z '+ooo‘a— ,)

» e T, z"..o"ahz"’ ﬁ ‘kz‘
.Q{X"A)-'/zex _ =&

~=y(*3/

.y 7 3 / e yOo5 - Fr y /A . s
J)‘y/:(’o)’ bh”. of o (?—.) :{'1!:; b’-)%(‘f*;,—) S",,""x
— *~ Y= - -

I“ e(k)’ .E.‘b'. e ]: = /'.-’- -5 - e fdr



WHAT IS GENERATIVE Al?

Data distribution =N
Low

(unknown ‘ High N
. . i probability  Probability

https://www.voutube.com/watch?v=wMmqgqCMwuM2Q&ab channel=MITCBMM


https://www.youtube.com/watch?v=wMmqCMwuM2Q&ab_channel=MITCBMM







GENERATIVE Al

Generative Adversarial Networks (GANs) Adversarial Autoencoders (AAES)

4
&

GANs + Policy Gradient Reinforcement Learning (RL) Variational Autoencoders (VAES)

v
<

Recurrent Neural Networks (RNNs)
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The Rise and Rise Of A..I. siZze = no. of parameters open-access
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we'll come back to partially observed later

-
...87.ar) = p(s;) | I molag|s: )p(Sii1|st, ag) PolS;,a;)  state-action marginal
I l'_J. |

Markov chain pals,a) stationary distribution

.
0" = argmax F g a1y (s.a) T(S. a]u] F— arg max Fie a o (500, [T (8¢, @ )|
- £ i o L A / Fi ; ; A= L i !

' t=1

infinite horizon case finite horizon case

o9 e LR R LR R J LR N J LR B 200

oo LE R J LR LA R L R R J L A R J

209 LR R et 0 LR N L R R L R R
LR B > 3 L I ] 2o e "9

een soe ese cee v eo0 eoe
eeoe o8e t k) e 80 eee

LR R ooe 008 Lo ene, ., sea®00® s ®DOO0 PP L X N ]

- . e .

LR N | oL e o LR K | 200 L E R FEE o 'T*YTE R R J . ° et LR X |

oe0 L . LR N 080 e Q00000 T LAY N ¥ J ° ‘RN ] XN e
A ¢ oo a eoa § eoe a9

enn oee < ess *°¢ "¢ ees® : ‘s ean L PR
e e ¢ o - o vee

LR : 200 200
v ° ove

oee = oo 8 L B

- LR R J see L XX

LR B L R R - A LR N J
ere ®

ot e
ece®® e0e

L J
L K R FTE . “%s 00090 "% ga0 LR R J . e LR N
LR
LR R B A s L L sre o900 oew LR X J
. ™ "
o a
eee*®® *®s00 LN X ¥ s T
o8 XX o0 o000
LR R e LR N aee
ceoe 2es LR B . B B
LR N LR N J coe L E R
LR B L R R J LR R J L R R



e 0 4

| -e
-
i
:
’

»
v
C
E
0
-
C
-

autonomous execution




GPQA LiveCode
Model AIME 2024 MALEES00 Diamond Bench

CodeForces
pass@1 cons@64 pass@1] pass@1 pass@1] rating

OpenAl-ol-mini 63.6 80.0 90.0 60.0 53.8 1820
OpenAl-01-0912 74.4 83.3 94.8 753 63.4 1843

DeepSeek-R1-Zero 71.0 86.7 95.9 73.3 50.0 1444

Table 2 | Comparison of DeepSeek-R1-Zero and OpenAl ol models on reasoning-related
benchmarks.

DeepSeek-R1-Zero AIME accuracy during training

- rl-zero-pass@]
i rl-zero-cons@16
-—= 0l-0912-pass@]

- 01-0912-cons@@64

3 L 4 T
4000 &000 8000
Steps

Figure 2 | AIME accuracy of DeepSeek-R1-Zero during training. For each question, we sample
16 responses and calculate the overall average accuracy to ensure a stable evaluation.
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How do Al agents work?

* Goals: Humans set goals for Al agents, D o</ ?
but the agents decide how to achieve K oo | coteoende
them. \5 ' 5/
 Data collection: Al agents collect data ® Al agent
from their environment. @
* Decision making: Al agents use the data AL T et e e, ouiput
they collect to make decisions about how e IS N\
to act. " -
* Action: Al agents perform actions to ' @9 :"i MLMBL
achieve their goals. A~ © Q

Chat LLM Other agent

@ 209



Types of Agents in Al

Simple Reflex Agents

Model-Based Reflex Agents

Goal-Based Agents

Utility-Based Agents

Learning Agents

Hierarchical Agents

JK KKK KK

Multi-Agent Systems




JAMES

Career Objective

Dedicated and accomplished sociology assistant professor seeking a tenure-track position. Passionate
about fostering academic development and supporting learning objectives. Committed to inspiring and
mentoring students while contributing to sociological discourse through rigorous academic research.

Core Qualifications

« Research methodology Social theory

o Curriculum development Student mentorship
« Data analysis (SPSS, STATA) Academic writing

» Qualitative and quantitative research Statistical analysis

Education

Ph.D.: Sociology
Arizona State University
« Dissertation: "Contemporary Urban Dynamics”

Master of Arts: Sociology
Arizona State University - Tempe, AZ

Bachelor of Arts: Social Sciences
Arizona State University - Phoenix, AZ
Relevant coursework:

Sociology

Social Research Methods

Social Theory

Criminology

Urban Sociology

Social Movements and Change

Work Experience

Assistant Professor 01/2021to Current
Grand Canyon University - Phoenix, AZ
« Develop and refine course materials for 10 undergraduate and graduate courses in sociology with over
150 students.
» Collaborate in curriculum improvement, leading to a 15% increase in student engagement and a 12%
rise in overall course ratings.
» Support 20 undergraduate and graduate students, resulting in three award-winning research projects
at the university's annual academic symposium.

Lecturer 09/2016t0 122020
The University Of Arizona - Phoenix, AZ
e Developed and taught introductory sociology courses for a diverse student body of 300, demonstrating
adaptability in instruction and curricular design.
e Revitalized the college's research club, fostering a culture of inguiry and academic exploration, which
led to a 30% increase in student research presentations at local conferences.
« Collaborated on a research project with the College of Education, examining the impact of early
education on children's social development, resulting in a co-authored article in the “Journal of
Educational Sociology.”

Graduate Research Assistant 06/20M3to 082016
Arizona State University, Tempe Campus- Tempe, AZ
e Supported a comprehensive research project focused on gender and social imequality, which included
data collection, qualitative analysis and report writing.
e Assisted in teaching undergraduate sociology courses to 60 students, delivering lectures on research
methods, leading discussions and grading assignments.

ALICE
PERRY

555 555 5555 example@example.com Memphis , TN 38104

SUMMARY STATEMENT

Driven lead biostatistician with a 14 year professional history meeting company goals utilizing
consistent and organized practices. Skilled in working under pressure and adapting to new
situations and challenges to best enhance teams and data. Willingness to take on added
responsibilities to meet team goals.

CORE QUALIFICATIONS
e Dependable e Problem solving
e Responsible e Collaboration
e |eadership e Decision making
e Data management e MS Office
e PPE compliance e G-Suite

EDUCATION
Ph.D.: Data Science And Engineering
The Bredeson Center | Knoxville, TN

Master of Science: Biostatistics
Middle Tennessee State University | Murfreesboro,

Bachelor of Science: Data Science
Middle Tennessee State University | Murfreesboro,

WORK EXPERIENCE
Lead Biostatistician
5t. Jude Children's Research Hospital | Memphis, TN | Jun 2017-Current
e Draws conclusions and makes predictions based on data summaries or statistical
andalysis.
e Monitors two clinical frials per fime period or experiments to verify adherence fo
established procedures and quality of data collected.
e Analyzes clinical and survey data by using statistical approaches such as longitudinal
andlysis, mixed effect modeling, logistic regression analysis and model buillding
techniques.




This Al agent can go through your CV, find
matching |jobs online, and start applying for
them on its own
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NEWS | 08 December 2022

Are ChatGPT and AlphaCode going Code Liama MetaA
to replace programmers?

OpenAl and DeepMind systems can now produce meaningful lines of code, but software

\r rocketship =
.createElement(
rocketship.src =

RESPONSE

.body .appendChild(rock

engineers shouldn’t switch careers quite yet. etahip)

Davide Castelvecchi

rocketship.style.width =

Submit rocketship.style.height =

rocketship.style.borderRadius

Make it be vertically centered; put on the left side of the s I
page r&ckéstﬁpj left =
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Al Code Translator
[ coearesserenianniiiicinaiiaciees |

GPT-3.5 - Translate

Al tools are competing with humans to write code. Credit: Getty

Enter some code and cilck “Transiate®

Input Output

JavaScript 4 Python
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The Next Collapsing Tech Cost: Software Itself

$1,000,000.00
$100,000.00
$10,000.00
$1,000.00
$100.00

$10.00 Storage (S/mb)

$1.00 CPUs ($/MFLOP)

50.10 Bandwith ($/MBPS)

$0.01 ===Software engineers

$0.00
1960 1970 1980 1990 2000 2010 2020 2030 2040 L E A P
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POSITIVEIMPACTS OF Al

Q: Considering machine-learning methods, what do you think are
positive impacts of Al in research? (Choose all that apply.)

Provides faster ways to
process data

Epeed_sup
Eavgsr
o [_LANGUAGE AGENTS ACHIEVE SUPERHUMAN SYNTHESIS OF
Auto SCIENTIFIC KNOWLEDGE
Makes it

process new ki

> Michael D. Skarlinski' Sam Cox'* Jon M. Laurent’
ros
ways to : ' . .
! James D. Braza' Michaela Hinks' Michael J. Hammerling'
Answers qug
are oth Manvitha Ponnapati’  Samuel G. Rodriques’ Andrew D. White'
diffic
Optimizes ex 'FutureHouse Inc., San Francisco, CA
set-ups for acg “University of Rochester, Rochester, NY

* Francis Crick Institute, London, UK
“These authors jointly supervise technical work at FutureHouse.
Correspondence to: {sam,andrew}@futurehouse.org

% A
o . -.s' | -

ge—

Generates Ne.. +cees wes
hypotheses

~ W‘“[i

-
\4 -
Y
- - - 5 .

Other
W

40 50 60 70%




" “’0-.. 'o\\ 1

"‘&ﬂsﬂ’r’%he s

» u‘;((i mm) "“ n,‘

k'm “‘0\\ w"“ '\W$.5
{ hm; w e

uék msp

P '55“: "“ N‘“"’w w-‘ '\m:\ f‘f-lu"-ﬁ - l
45 2= "'-"-"w-“‘ ot T
Q kmh, N Bie i AR

LT

"""'Mmms.am

‘ tl‘l‘ﬂn" VB gy~
, 4“& o ml-.vhtow“.
L ..:% drazrren W04 Plotarld e Saubemail
"‘f““"o " u‘ .an ’" f AJV'- '
L"‘" — 40 avyd
"

M T =
. «hﬁtﬂlﬁ\‘?v\va - LR A |
%“‘,‘{'} mm doﬁdw.m:ﬂ Hie teninomer. 8

ExfdfN L, mmd’%n
btm TG Vs LA
Ifl.u oty i1 areie: p,
x| ﬂ‘c ;l.ll'{ ] LA .ovw ‘\‘&‘NoMC
l:l,w levld B P T RO I GS.\WV '
km-” 'ft. -mkm Ca i Bire

X

g t. .u”
a“‘.‘.‘:.-w’;

’ ﬂ
“ ."".!:'f m\m' ‘

‘ L
\"

- The Al Scientist: Towards Fully Automated
Open-Ended Scientific Discovery

. Chris Lul?%”, Cong Lu>%", Robert Tjarko Langelﬁ, Jakob Foerster®T, Jeff Clune>%>' and David Hal:T

"Equal Contribution, !Sakana Al, 2FLAIR, University of Oxford, 3University of British Columbia, 4Vector Institute, >Canada CIFAR
Al Chair, TEqual Advising



Table 1 | Performance of THE AI SciENTIsT’s automated LLM reviewing system on 500
ICLR 2022 papers. We show mean and 95% bootstrap confidence intervals, and highlight the
comparison between the human baseline and our best Al reviewer.

Reviewer Balanced Acc. T | Accuracy T | F1 Score 7 AUC 1 FPR | FNR |
Human (NeurIPS)' 0.66 0.73 0.49 0.65 0.17 0.52
Random Decision 0.50 0.50 0.40 0.50 0.50 0.50
o o Always Reject 0.50 0.59 0.00 0.50 0.00 1.00
I'h e Al Scientist: Towards Fuuy Al_ltomated Sonnet 3.5 052+0.01 | 040001 | 0.55+001 | 0.52+0.01 | 0.95+0.02 | 0.00 = 0.00
. . . Uncalibrated GPT-40-mini 0.53 £ 0.02 0.65+0.01 | 0.11+£0.06 | 0.53+£0.02 | 0.01 £0.01 | 0.94 +£0.04
Open-Ended SClentlﬁC Dlscovery GPT-40 (0-shot) 0.61+0.04 | 0.68+0.03 | 0.43+0.07 | 0.61+0.04 | 0.11+0.03 | 0.67 +0.07
GPT-40 (1-shot) 0.60 +£0.03 0.70+£0.03 | 0.37+£0.08 | 0.60+£0.03 | 0.04+£0.02 | 0.76 £0.06
sonnet 3.5 @8 0.59 £ 0.04 0.65+0.04 | 0.45+£0.06 | 0.59+0.04 | 0.20+£0.04 | 0.61 £0.07
Chris Lulazs*, C.Dng Lu3,4,*1 Robert Tjarkn Langelr*: Jakob Fuersterst: Jeff Clune3:4:5:T and David Ha]-:‘r Calibrated GPT-40-mini @6 0.59 + 0.04 0.64 + 0.04 0.45 + 0.06 0.59 + 0.04 0.22 +£0.05 0.60 + 0.07
“Equal Contribution, Sakana Al, 2FLAIR, University of Oxford, 3University of British Columbia, *Vector Institute, >Canada CIFAR GPT-40 (0-shot) @6 0.63+0.04 0.63+0.04 | 0.56+0.05 | 0.63+0.04 | 0.38+0.05 | 0.36 +0.07
AT Chair, * Equal Advising GPT-4o0 (1-shot) @6 | 0.65+0.04 | 0.66+0.04 | 0.57 +0.05 | 0.65+0.04 | 0.31+0.05 | 0.39 + 0.07
Q Idea Generation @@= Experiment Iteration = Paper Write-Up 2N B0
- = Y
L L sesssssaaan, .
> LLM Idea{’ Plan Experiment : [ Experiments ] : Manuscript
| Innovation Template Template
. ' J
Text A via
4 f N .
Novelty Check Code A via Update Plan . _ LLM&aider ==
Sem. Scholar LLM & aider _ ' v S
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Figure 1: Main Workflow of OpenResearcher.
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Job landscape

WZRLD
ECONOMIC
FORUM

By 2025, new jobs will emerge and others be displaced by a shift in the
division of labour between humans and machines, affecting:

97 million

The Impact of Artificial

Growing job demand:

—

. Data Analysts and Scientists

. Al and Machine Learning Specialists

. Big Data Specialists

. Digital Marketing and Strategy Specialists
. Process Automation Specialists

. Business Development Professionals

. Digital Transformation Specialists

. Information Security Analysts

© 0 N 0 O & N

. Software and Applications Developers

10. Internet of Things Specialists

Data Entry Clerks

Administrative and Executive Secretaries
Accounting, Bookkeeping and Payroll Clerks
Accountants and Auditors

Assembly and Factory Workers

Business Services and Administration Managers
Client Information and Customer Service Workers
General and Operations Managers

Mechanics and Machinery Repairers

Material-Recording and Stock-Keeping Clerks

Source: Future of Jobs Repo Economic Forum.
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How Al will affect the job market

Predictad net job creation by sactor (2017-2037)

Intelligence on the Job Market
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