
รู้ให้เท่า ก้าวให้ทันในยุค Digital Disruption

นิรนัดร มาแทน

ส ำนักวชิำวศิวกรรมศำสตรแ์ละเทคโนโลยี

ศนูยค์วำมเป็นเลศิดำ้นวทิยำศำสตรแ์ละวศิวกรรมไม ้

มหำวทิยำลยัวลยัลกัษณ ์อ ำเภอท่ำศำลำ จงัหวดันครศรธีรรมรำช

ในโลกทวีคูณ (The Exponential World)
รู้ให้เท่า ก้าวให้ทันในยุค Digital Explosion

พุทธอุทยานวัดเขาศาลา สุรินทร์
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The Chess Board Problem

32nd : 4,294,967,295 grains (43 tons)

32nd

64th : 18,446,744,073,709,551,615 grains 
(184,467 million tons > Mt. Everest)

64th

N = 2(S-1)



The Exponential World 

…

N = 2(S-1)



The Exponential World 

N = 2(S-1)



Talk outline

1. Biological explosion 
(~3,000 million years ago)

2. Knowledge explosion
(~7 million years ago)

3. Digital explosion
(The 21st century)

4. Robotic explosion?
(Next hundreds years?)



A brief history of 
the WORLD
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THE SOLAR SYSTEM

Formation of the solar system: ~5,000 mya
http://sci.esa.int/collaborative-missions/46754-formation-of-the-solar-system/



The Earth and Moon

Earth and Moon formation: ~4,500 mya

https://en.wikipedia.org/wiki/Giant-impact_hypothesis

https://www.youtube.com/watch?v=PnhflL7-I3I



The Miller–Urey experiment

Amino acids: Origin of Life

Organic from inorganic



Bacteria
Photosynthesis/Oxygen production

Oxygen production by Cyanobacteria: ~3,800 mya

(38 ลา้นชาต)ิ 



Cell division &
Mutation

Escherichia coli / E. coli

N = No x 2g

Gen time=1 hour

No=1

Prokaryotic cell







Bacteria
Oxygen production
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History of the world

Human (anatomy): 200,000 ya

Dinosaurs: 245-65 mya (181 mya)
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What makes us different?

Mutation & Natural selection



What makes us different?



The Human Brain
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Homo sapiens: 200,000 ya (20,000 ชาต)ิ



The Human Brain

https://www.sciencephoto.com/

Neuron

Ref: Mijwel



Accumulation of knowledge

20

http://www.oknation.net/blog/print.php?id=151642

Man dies but acquired knowledge can be passed on to the next generation.



https://www.ancient.eu/cuneiform/

Hieroglyphic, 

Demotic, 

Greek

Rosetta 

stone

https://discoveringegypt.com/

https://archaeologynewsnetwork.blogspot.com/

Cuneiform

Hieroglyphic script on

papyrus paper ~5,000 years ago

(50 ชาต)ิ
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Ancient Civilizations  of the Old World



UNIVERSITY

The University of Paris

1160 AD

The University of Oxford

1170 AD

The University of 

Cambridge

1209 AD

The University of Bologna

1088 AD

An important idea in the definition of a university is 
the notion of academic freedom.



Johann Gutenberg

1397-1468 AD

In 1436, Gutenberg invented the printing

press. Books were reprinted so it helped

knowledge to spread around Europe and

the world. The first book printed was the

Bible.

Printing press
“Facebook” of the past 
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https://media.istockphoto.com/

Printing press



The Renaissance

Copernicus

11473-1543 AD

Galileo

1564-1642 AD

Newton

1642-1727AD

The Scientific Revolution
Francis Bacon

1561-1626 AD

The Royal Society of London

1665AD

Columbus

1451-1506 AD

http://www.royalsoc.ac.uk/


James Watt

1736-1819AD

Industrial Revolution

Abrupt rise in atmospheric CO2
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https://digitalcontrols.org/blog/blog-1/post/fourth-industrial-revolution-21



https://digitalcontrols.org/blog/blog-1/post/fourth-industrial-revolution-21



https://digitalcontrols.org/blog/blog-1/post/fourth-industrial-revolution-21
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1st – 3rd Industrial Revolution
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1st – 3rd Industrial Revolution



The 21st century
Digital disruption

34
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http://www.columbia.edu/

Electro-mechanical machine

(IBM Tabulators, 1890)

Vacuum tubes (ENIAC, 1946)

World War II

Transistor, 1947

https://www.digikey.com/

Machine Calculations

Integrated circuit, 1958

Graphcore C2, 2018

(24 billion transistors)



Gordon Moore

The number of transistors in a dense integrated circuit doubles 
approximately every two years.

N = No x 2g

Gen time ~2 years

Moore's law 
since 1965



Moore's law since 1965

The number of transistors in a dense integrated circuit doubles 
approximately every two years.

Gordon Moore



DNA computing

1 gram of DNA can store 4.5x1018 byte

Quantum computing



ความพัวพัน (Entanglement)



http://www.singularity.com/charts

Artificial 

intelligence (AI)

Artificial 

Super-(general)-intelligence (ASI)

Singularity
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Machine Learning

GO

AlphaGo

(Google DeepMind)

Lee Sedol
(18-time world Go champion)

2016: AlphaGo: Sedol: 4-1

Artificial General Intelligence (AGI)

1996: Kasparov-Deep Blue: 4-2

1997: Deep Blue- Kasparov: 3.5-2.5

CHESS

Artificial Intelligence (AI)



Cambridge University, UK

Autonomous vehicle
Learning to drive within 20 mins

Deep reinforcement learning



Cambridge University, UK

Autonomous vehicle
Learning to drive within 20 mins

Deep reinforcement learning
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Robots

Tangible media, MIT



https://digitalcontrols.org/blog/blog-1/post/fourth-industrial-revolution-21



Singularity

Self-replicating machine

R
o

b
o

ti
c
 E

x
p

lo
s
io

n
 

(n
e
x
t 

h
u

n
d

re
d

s
 y

e
a
rs

?
)



Survival in the 21st century



Disruption versus Explosion
Survival in the 21st century



The 4th century connection



The 4th century connection



The 21st century connection



The 21st century connection



Internet Connections
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2-1

2-3

1st Gen: 10

2nd Gen: 100

3rd Gen: 1,000

8th: 100 million



BLOCKCHAIN



ICEYE - Every Square Meter, Every Hour

https://www.iceye.com/

Low cost radar satellites produce sub-1m resolution images of the Earth's surface.



ICEYE - Every Square Meter, Every Hour

https://www.iceye.com/



MIND: The internal world
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ALGORRITHM



HUMAN BRAIN INTEGRATED CIRCUIT

ALGORRITHM

Graphcore C2, 2018

(24 billion transistors)

MIND



Man and Machine

The robotic arm attaches to an implant that is inserted directly into the bone at the end of the remaining 

part of the limb, and prior nerve reassignment surgery gave way for brain signals to direct motion

2016



Back-up brains: The era of digital immortality

A start-up Nectome claims it will one day allow people to back-up their brains 

as a computer simulation but admits it will come at the ultimate price: death.



คุณธรรม ส ำคญักว่ำ ควำมรู้ควำมสำมำรถ
การมีความรู้ความสามารถเป็นเหมือนการมีเครื่องมือ เช่น ขวาน ไว้ในมือ
คนถือขวานต้องมีคุณธรรมเป็นเครื่องก ากับใจให้ใช้ขวานไปในทางท่ีชอบ



Ruins of the Hiroshima Prefectural Industrial Promotion Hall 

on August 6, 1945.

NUCLEAR BOMB



NUCLEAR BOMB ARSENAL
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…

Mature Minds

Mature Minds
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Walailak University: Land of Glory

ขอบคุณครับ


