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Johann Wolfgang von Goethe
(1749 — 1832)
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THE ROMAN EMPIRE
c. 400 C.E.

[ East Roman Empire
EEE West Roman Empire

AFRICA

e T

SAHARA

By 400 c.E the separation of the eastern and western portions of the empire was gradually taking
shape not only physically and politically bui also economically and spiritually..
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he Byzantine Empire went from a major to a minor power in the century and a half portrayed on :
s map. After the Turkish defeat at Manzikert in 1071, the Byzantines maintained effective control i

ew to become powerful, even though the Byzantines claimed control over the region.

fonly a small fringe of Anatolia. In the Balkans, the new Serbian, Bulgarian, and Hungarian states ' :
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i EXPANSION OF ISLAM |
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Under Muhammad, 622632 \ 2
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The Islamic conguests were rapid and far-reaching. By 750 Islamic monarchs commlled kmgdoms
stretching from central Asia to Spain. : ;
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Mongolian invasion

XIII century
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The Ottoman Empire

[[1The Ottoman Empire 1359 (14th Century)
[ The Ottoman Empire 1451

[ The Ottoman Empire 1451-81

The Ottoman Empire 1512-20

[ The Ottoman Empire 1520-66 Conguests - Dates
[ The Ottoman Empire 1566-1683 (17th Century) Marmara Sea, 1356 Moklavia, 1504
i Edime, 1361 Dulkadir, 1515

& The Ottoman Empire 1856 el el A
Bulgaria, 1393 Alesppo, 1516
Waklachia, 1393 Lawpt, 1517
Istanbul, 1453 Hicaz, 1517
Morea, 1458.60 Tripoli, 1521
Serbia, 1459 Rhvodes, 1522
Bosnia, 1463 Trainsyhania, 1541 /
Karaman, 1468 Cywrus, 1571 o
Crimea, 1475 Tumis, 1574 Arabian Sea
Albania, 1478 Crete, 1669
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JAMES WATT
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INDUSTRIAL REVOLUTION 1.0-4.0

INDUSTRY 1.0 INDUSTRY 3.0

INDUSTRY 2.0 INDUSTRY 4.0

1784 1870 1969 TODAY
Mechanization, Mass production, Automation, Cyber-Physical
Steam power, Assembly line, Computers and Systems, Internet of
Weaving loom Electrical energy Electronics Things, Networks

Source : https://www.researchgate.net/figure/From-Industry-10-to-40 figl 346901544
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The History of Source :
https:/ /www.visualcapitalist.com/the-
I N N VAT I N history-of-innovation-cycles/
C C Below, we show waves of
Y L E s innovation across 250 years,
from the Industrial Revolution
to sustainable technology.

LONG WAVES OF INNOVATION

The theory of innovation cycles was developed by
economist Joseph Schumpeter who coined the term

'creative destruction' in 1942. FIFTH
Schumpeter examined the role of innovation in WAVE KEY BREAKTHROUGHS
relation to long-wave business cycles. FIRST WAVE THIRD WAVE FIFTH WAVE
Source: MIT Economics During the Industrial Revolution, Henry Ford's Model T In 1990, 2.3M used the
the first factory emerged- introduced the assembly internet-by 2016 this
FOURTH WAVE a cotton millin Britain. line, revolutionizing the reached 3.4B.
automotive industry. Soutce' World Baak
)
Al & loT =
THIRD WAVE
Robots
&drones
Clean tech
SECOND WAVE
FIRST WAVE
@ Electricity @ Petrochemicals Digital network SECOND WAVE FOURTH WAVE
) As railways proliferated, Aviation gains mass As climate challenges
e Water power @ Steam power @ Chumicals @ Electranics Softwere their networks strongly adoption on a global intensily, clean tech
@ Internal- @ Aviation @ New media influenced urban growth. scale, providing a lever may reshape business
ree: Nacima Baron, HA to economic integration. models and
0 Textiles @ Rail combustion Source: OE( e consumplion patterns.

e Iron @ Steel egine
60 YEARS 55 YEARS 50 YEARS 40 YEARS | 30 YEAR! (S8 A Lisy DG 0 oL
1785 1845

4 1900 1950 1990 2020

RESTARCH + WITING ANT DIRECTION + DESIGN
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I/
1y “winnssy (Innovation)” ASNANVINIAINAII INnnovare TuAIw g
azfuntain “vhdslvdtuan” avnmglsuaduduiidinvesufniios
“SEUUUINNTSUWAIRA” Taliadenuin“uinnssy Ae n1sUsuldnannau
sl nszuaunsuaalual n1snatavIasuluua9Ans dnolsiAnnaans
Weyani luudvasnayssleviaiunisidu %%mmquﬂuagﬁa LazA1udl
Uszansnn Wudu” (European Parliament Research Service, 2016)

o o ) o
anuLNdIAYVRINIANTITY
1)  udanssuazdeaududslv (novelty)
2)  wianssuazeesdin1sunluly (adoption)

3) neliilianadwsiBeyann (outcome) LU NTLRALAAIMNIINTTEY
NSLNUSEANSAINVBINTEUIUNITHEARN LAENITENTEHUANN NG IR
vogltuinnssy Dusiu

N https://www.nesdb.go.th/download/document/Yearend/2017/PPT_Group2.pdf
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National Nanotechnology Center (NANOTEC) NSTDA
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Fullerene Graphyne

— Amorphous carbon
Diamond Carbon fiber
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#iun : http://dx.doi.org/10.1016/B978-0-12-812651-6.00001-X
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Google Inc.

#iun : https:/ /www.voathai.com/a/technology-graphese-products-nm/2677045.html
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