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Machine learning timeline

1043

neural 1

Legican Walter Pitis and neuroscientist Warren
MeCulloch published the world's first mathematical
mleling of a meural network to create algarithms
that mimic human thought processes.

1552

4 Arthur Samuel's Chechers
program: Arthur Samuel wrote
4 prograem for an 1BM computer
that hael Bha eapability o play
eheckors and improve eash
time it prayed.

1957

Frank Rosenblatt's perceptron: Frank Rosenblatt
atternpted to design the & rst computer neural
reetwork callid “perceptron,” whish was buit o
recehns visual inputs such 23 images, and creabe
oubputs such as labels and categorizations

in response.
o x 1963

X0 o < Donakd Michie's machine:
[a] O3 Dl Michie foveioped
a program called MENACE

X X/O  (Matchbox Educable Noughts
O/x o] and Crosses Engine), which
=3 had the capability to learn

b b play & perfect garme of
tic-tac-toe (knowr a5 Neug his énd Crodses
m the Uinited Kingdom).

1973

Al 'winter: In 1973, a5 & response to the Lighthill
report, the Britsh government cut funding for
artificial intelligence (AI) research in all of its
universities, except for three. This event was
KNOWN &5 the “Al winter.”

1579

= The Stamford Cart:

A group of risearciens

at Stanford University
erpated 4 robot known as
“the Cart™ which was

abie to navigate obstacies
within a roam.

1082

Hophelkl network: John Hopfeld popularized
‘the: Hoepfeld network. 8 type of recurnent artihcial
Aewral network that was Sret described by
Williami LIt n 1974,

1986

Parallel distributed processing: Psychologists
Dariic Rumathart and Jamaes McClelland pubilish

a paper detaifng a framework called paraliel
distribubed processing, wh ich uSes neural network
mednls dor macking loarming purpOLs.

Gerald Tesauro invented a program capabie of
playing the game backgammon called TO-Gammon,
whichwas based on anartificial neural rework,
and was capabie of rivaling the skill level of
top-tier backpamman players.

199

* IBM's Dewp Blue: In 1996
Deep Blise, & ehess-playing
compidar program davislapoed
by iBiM, defeated the neigning
waorld champion of chess at the
timie, Garry Kaspano.

1998

< MHIST Database: A team led by
Yann LeCun released a dals set
known as the MNIST (Modifed
Hatlonal institube of Standards

and Techruslogy] databuse, which
has become widely adopted asa
Bandwriting recognition evaluation
benchmark.

2006

The Metfiix Prize: Netflix launched the Netfi
Prize comastition. whare th soal wns ts crexts
amachiae learning algorithm mone accurabe
than Netflix's proprietary user recommendation
Saftware.

2010

Kinact: Migrasaft relnasad the Kinest mation-
sansing input device for its Xocx 360 gaming
console, which was able fo track 20 different
human features. 30 times per second,

Launch of Kagghe: Kagphe was lnunched by
Anthary Soldblosm ard Bom Hamnoe, ariginally
as a platiorm for machine learming competitions.

2012

ImageNet classihcation: Researchers Alex
Krirhewsiy, Geotfrey Hinton, and liya Sutskewver
describe a model that dramatically impreves
accuracy In maching learning and Al image
recognition.

= Google Brain: Google Brain's
tear crieakin a fiaral retwork
that k% able o teach (tself te
recognize cabs threugh
YouTube viceos.

201G

AlphaGo: Google's AlphaGo program boat &
professianal human Go player, becoming the first
corrpuber program bo do sc. Alphale used machioe
waming and tree seanch techniques.

1950

= Thé Turing Test: Alan

Turing proposed the Turing
Test—according to whizh,

If & machine can conyince

A Maman being Into beleving

Ehat tha maching is aiso &

hurman, thes |t is deemed “imeliigent.”

1956

¥ Dartmieuth Summer Research Project

on Artifcial intelligence: john McCarty

Irited many well-known mathematicians,

ore and scientists

1 Dartmeavth Collugs,
wihers they brainstormed
ideas on thinking machines
for about six to wight weeks.
This event is considered
1 Birthplace of artificial
intellignce.

1967

Mearest nelghbor algerithm: The nearest
neighbor algorithm granted computers the
capability for bas ic patbern recognition, and was
used to plan routes for traveling salesmen.

1970

Seppo Linnainmaa and automatic
differentlation: In 1570, Finnish mathematiclan
and computer sciertist 5eopo Linnainmaa
published a paper about autereatic differestiation
{AD} of discrete conmected retworks of nested
ditterentiable functions.

1979

o Kuniiken
Fulushima released work on nwuqnltmn which
is a hierarchical, muiti ayered type of artificial
neura) network (ANN], used for pattern recognition
fasks such as handwritten character recognitior.

1881

Explanation-bDased learming: Gerald Dejanyg
Inbroduced explanation-based learning (EBL )=
where a computer learns to analyze training data
and create a general ruls for which to discard
Information it deems uniMportant.

1985

MotTalk: Torry Sajnowsii £ roatod a prog ren called
NetTalk, wivich learns s pronounes words similar
0 VO . B JRArTS,

1989

Q=leaming: Christopher Watkins dewelooed
QHeaming, a model-free renforcemaent algorithm
fhat sewks the best action 1o take inany

current state.

Evoiver: Axcelis Inc, reeased 3 software package
called Evalvir, wkich offered the first comnercial ly
avallable genetic algorkhm package for personal
computers.

1995
Tin Kam He's random decision forests: in 1955
Tin Kam Ho, a computer scientist working for 13M,
reigased an influgntial paper on random decislon
forests, A methed of ensermible learning.

vector machines: Two researchers at
ATLT Boll Lube, Vindimi Vapnik end Corinna Cortes,
published an influential paper on support vector
machines.

1997

LSTM reciiment nedral networks: Sopp
Hachrelter and Mirgen Schmidhuber pubsished
TR WOrk an the ong Shor-tene memory (LTSM)
architectiine, a type of recurrent newral nebaor.

2002
Torch: Torch ks released, offering the first open-
souros software ibrary for machines karning.

2006

Geoffrey Hinbon and deep leaming: In 2006,
paychologist and computer seientist Geoffroy
Hinton colned the term “deep learming” to describe

algarithms that hel ped computers recognize
ditteront tveos of chiscts and taxt charactors in
pictures and videos.

2009

» imageNet: Foi-Foi L invented
& large database b &k visual
ahjact recognition devalapmant
efforts, called ImageMat.

2011

4 |BM Watson
IBM's Watson beat
swo champions
on the Jeopardy
pame shew,

Google Brain launch: The Google Brain Al project
s launched

2014

= Facebook's DeepFace:
Facitaink's DisgaFace axgarithm
wias puibli£hed, able to identify
Individuals in photograoks as
accurately as a human can.
Google's Syl Google urveled Sibyl, its

large-scale maching lsarning project for
predictive user recommaendations.
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Machine learning process

@-©-0-@-C

Define Select Collect Train Evaluate
the task. the model. the data. the model. the model.

« What do you want + What do you want « Clean the data « Choose model « Choose evaluation
the model to do? the model to do? - splitinto type metrics
validation set (if + Set some + Assess
necessary) parameters performance on
validation set (if
necessary)

Figure 2: Machine learning process
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Figure 3: ChatGPT Search

1.4  Agentic Al

JutinuvasdTauinis Al Ae Agentic Al Faduszuuilsdliifeswaumau udanansafnnudivans 1aun wis
' = Y A oA o a ] = v v a &oaw a v o
Nudes denltiasedle wagalunsvanetuseuiveliussait el wwifadvillil Al funumadiedunu

fenedaaiozfianunsnyaududouumudldldnnty
OpenClaw \Jusegneesszuu Agentic Al fitheliifiunimnisvieuues Al agent Igmaudetu neuwann
ddie Al Tt e smeudernunduwinthy udanunsadusds fnudsne Mesunsinaeu denld
widosile uardidusumaneduneustsdeiiiosld sz‘uUﬁﬂwmsﬁazﬁauqmauﬁamﬁﬂmaq Agentic Al ABN13534
AuEIsafUNAnBavana nsliiaiesile waznsdamsuundlisetu
TuBamsvhanu Agentic Al 8819 OpenClaw ansnsaysadulssmsyhaudiussnausemssudeyaning
14 matinsgidym msnaunudBuly msasiosiiuns wasnsifvtoyanduintilunisnevaussadednly
nsgvaumsuivhly AlldlEGudes chatbot dwsuaunun uifudraeRivafiannsnyhounmdmengld

e &
281 UUTTUVUINYY

10



Agentic Al
Architecture

INTERFACE LAYER

Handle inputs and outputs

COGNITIVE LAYER

Provide reasoning abilities

EXECUTION LAYER

Carry out actions

e
\

FEEDBACK & MEMORY

Store information

-
\

DATA & INTEGRATION

Access external data

\

Figure 4: Agentic Al Architecture

What are Agentic Workflows?

1 Agenti
'
'
H
User query .
'
Q :
n
'

Figure 5: What are Agentic Workflows?
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Percepts

Agent Al Models Environment

Actions

Figure 6: Al agentic workflows

[entooone] 3> [A1 Agents] - [(0gete
@ Graph Approach
.'-. ........ ===.‘ ........
é ...... S S Y ®.. o .‘ ____
Request ® ... ®. .. ®

© Al Agent Approach

=
Q st [

: _ Chain

Request

© + © Agentic Workflows

— "
8 7Start_,,_.- - d ”}ChaTn """" Workflow
oer — Choain

G- e ® 0@ (&)

(= COBUS GREYLING
=] & Al

Figure 7: Handcrafted Workflows, Al Agents, and Agentic Workflows
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2.1 OpenAl

OpenAl

Figure 8: laln OpenAl
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2.2 Google

Google

Figure 9: laln Google
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Figure 10: TalA Anthropic
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2.4  Microsoft

Figure 11: TalA Microsoft

Microsoft LHusheensdnyuesgflviuinisiith Al lunanuidh fuisesiionisianusisedrafussuy wanfusi
dndeléinn Copilot dmsumsldiansialy, Microsoft 365 Copilot dmsuvineusauiiu Word, Excel, PowerPoint,
Outlook Waz Teams, Copilot Studio @15UN1383579 agent Way workflow LUUAMAUALDS, wag GitHub Copilot
A NS UBITGULAZINUNUUA UL ONAWDS

I . = o 8 v & | = v ° a dgy I3 Yo
AuTaY83 Microsoft Aen1svinli Al naneldudiunilivesanmiinaeunsvinusiuiglduagesansldiuey
weny FlRslidndudesdeluvieulussuulninommn usanmnsadenld Al Tuuiunvesenans asstoya S
N5Usean visonsiangedwslalagnss wwneilinld Microsoft HunumaAnyannlunguesdnsfinesnis

WinUsgansamnisyihausu Al laedinsendeinsestiedinnuuagsyuuinnisvoyaiis
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N Meta

Figure 12: 1aln Meta
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3.4 N15d319901e (Video Generation)
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Table 1: M3 asUNUYes Al {IUInIs uastondnsioue

U (Task) gl9u3ns (Provider) | Fawdnsfauat (Product)
AUNUT 0N AU WeU Way | OpenAl ChatGPT
Anszidoyaidowu

AUNUY Y INUNU 2L | Google Gemini

ANAR UAZAUAT

AUNUT AATIERLONENT WAy | Anthropic Claude
FILNUTIANNF

aunul T wana uag Aum | xAl Grok
Poyauuulndifigananass

a39uEue onluld uay | Gamma Gamma
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adnuihaueanidwie | Canva Magic Design for Presentations
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FPUULFBIAUNUN

#3193 TOAIM OpenAl Sora
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