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- Super aged Society
- Al(artificial intelligence) : 4th Industrial Revolution

- Post-industrial Era

.............

=
’;I - i—

WEF2|Z} : Klaus Schwab

4th Industry Revolution
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1. 4% Aloiaiaim M2

4XMAHE

( The era of economic
created by technoloav)

-:,.

NDUST
REVOLUTION

Industrial era
Agriculture era

_I\' .

BC 6000 1760 1990 2020

4%

SN|DA JILIOUODS RUOIDZIPYOD)

Era

Al(Artificial Intelligence) €A}

OlZX|= 19564 McCarthy XS A=
Deep blue (2007) : MAAH
Alphago (2016): H}IS A

Libratus : 7] A2
Jepardy : Watson
Watson : IBM
Watson Chef
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4X} A2 simdol 7|4k : Al

What is Al(artificial intelligence)?
- Branch of learning Human’ s the way of thinking
- Science of understanding Human intelligence functions

- To make machine solve some problems like human

Automation

Physical activity : Talk,
walk, jump and balance

Msttintion Mo Emotional thinking : feel,

J L__happiness |
. oo Hj
Human Too difficult \Too easy
i e
Machine \fl'oo easy> \\ Too difficult
—— Perception + Fusion

\Al .

Machine learning vs Deep learning

Deep Learning Machine Leglining

4

inputs 1%t layer 2™ layer 3™ layer

-
&
Q 2+O}X|
e
"ol

Unsupervised leaning : ZE0| gi& Supervised leaning : FE0| U=
Az LHOJOF B — < ALrsl Ljofof &

b T T e Y Cat
L ETTET
ic: 2 § o), o4 oF3L 3, 2017



I. A%} ArIsieimt Mst 9

AlS| SHAIQ A (HW+SW+b|g Data)

ol
s U £B Vg PR L]
L eammg and
Reasoning) P (TR
HOIE
2018 Tig SN
(Context
Understanding) g2Ails
> l |
= M L |
— 4—J Lo Xji0f H2)
—) ")
(e A4,
. =
® — ‘.“\ =M Cloud AR, TREA,
= = b
%E = = AC0IH T1& 2| 0jEA)
& Ay ‘ (Language =
%h—— — L§ Understanding) 488
7 =
T, &S - g4
A Big data —

@

LHE 214 B FM

AlZIOIs 7l
Al Mobile | e
AJZER}E
| —
HE\E;'SW M oo g
sioiom 7'I°I7I(Data 7I I:F l:l akides
#EIX7} Z2 (big Data 2800 Hof3kH, 2007

g4l Ols

Ll
Algorithm/programming O }— H 0 Network/Computing
| _‘__: E '?‘:II 01 NEURAL NETWORK MAPPING

Tl e

P S MICIOlE] =i Tk
AT:Z{/LioIH 2H/AIL(AY2}): Super connection

Ju(*&!!MOI =)

3 ANB S (@S TA)
4, 1st ABEHSIDH (R =2{)
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. Ay
GII) XEXESA 2 -E-II% 22, 3D ZeIgI|&
xSt E2 A HE
2. XHE5} vs 201

0l) smart farm, smart S,
s 22, =28, 22

3. 6XIAMIL| ==

off) &, 88, A%

o)) *¥=E, 71 AlLH

gifjlo|E{2t 7}=2(mining) & NR

NEURAL NETWORK MAPPING

ClojE| &= - 22 '( AIER)
7S A7 (A12K)
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rx
EQ
OE
=

5

g 11

=9%Z(super connection)

Personalized service : 7}2I2t=5]

Machine Learning Deep Learning
f‘“@» < B

= @HEALTHY LIFESTYLEF J
DIET\ @' 5

\ = FTINFS

utriepigenomics
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Health is depends on Life Style

1. Working style
2. Sleeping style
3. Noneun style
4. Diet style

HI S| =

v NutriGenomics p.oreomics ¥ Metabolomics

»DNA »RNA  >proteins ~Modified
»proteins

»Metabolites

GC/MS

W WY

Sggt@m‘mg Bn@ﬂ@@@] umina genome analyzer ~Microarrays iy

UPLC-Q-TOF




utrigenomics.
The effects of foods
1 or diet on the genome, '

. proteome & ‘.—-
~_metabolome

'| ’ I 'l il
utrigenet‘i“t‘-:}a__ _

i The effect of genetic
% variation on the
“interaction between
diet & disease

Relationships ’ Optimal diet » Improving health &

between Personalized preventing disease
genome & diet nutrition with life-style
intervention

I
EE IR RS Terage Bio

Nutrigenomics,
wion NUtriepigenomics

Nutrigenomics

Microarrays

Longevity Proteomics

’I\:eahr::ir;ral Metabolomics
Epigenomics
Genomics P9

ol Catechin Curcumin
Grape Cocoa Curcuma

&7 : Google Image
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1. Bt3} &1 senseomics : &, St

2. O|AlD} 7|88 gastronomy : St} 348t molecular
gastronomy

3. 22812} culturomics : 238}, YAl 281, Xl2|, E&

4. Z2|= 91} sikdanomics : MESRAI T} C}EM

5. X| 2} sustainability : &7} &4

=91Zi(super connection)
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15

5 R&D2| &

MISHEE o=
Ciolel &2 NRoOll =X1et=0] giS

R&S(CHSE At= Y7) 2 Hiof BiC}

Is History repeating itself? MIND GARDENIA
o I;Iew
“"We have come to the End of an & | Logic, _New 3
Era”. George Soros4/2008 :. Values Epoch?
. 1 EpO -
{ndustsid! = Industrial

imn®
11 Industrial

.....

Depth of
Transition?

Agri-
cultural 1

» o . M & &
epoch Technology revolutions g
o S
>
1300 1500 1750 2000 2072

Source: © Kautto-Koivula & Huhtaniemi, 2006

lsg1rsane @& Kantta.Kaienla Kaiea  FootPrint of Good Lifé™
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2= AIE0| 4%} MSIHEZ G0 5E=L}?
d2{MH HX= HiEA| A71C}
d2{9 o{E A & Zi217}?

AEASAL, 2R, 4Lt
dg, &, 2, Sw, BHE ES, HxE =HE

Rl L=HAICHS
2017171 -rI ﬂlil.u

1. JIQ1EHE B S

2. 4Bz

3. Private sector : x}0| 214
4. M22 =2 : personal food
designer

5. = &Y
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Convergence
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ari} o2
8 9 258
RPN Dt MBS
1.8 3
3| 2 s @ 9 ME Y
1997 ~ 2001 deiistd Hojtst BE SSAL
2001 ~ 2006 Jleitstu CHstA sf2st ME SSHAAL
2007 ~ 2011 0= Z(0F Chstm Cist 203t BE S5t
2.2 434
3| 2 I X9, =y
2015 ~ 3 Xf Detsn AT B Ess
Bl
2018 ~ 3 xf ISHS (International Symposium on Flower JU=ES
Bulbs and Herbaceous Perennials)

7w | Mot Svoment ot ygngaqay
S TN T T —
2015 ~ o X of=20st2] JUOIA
2013 ~ 2015 RS R0l E Bolst M Eus
2011 ~ 2013 OHEHED =t ALl
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v ZEUR H2(Food value chain) ol Ciet D= 7|&X Z0HO|M CHOHE QI HSo2 X8

1

yz3Y

i

+ 7l E9
= 3%l CIXIE CIXHQI, HASHH of|O|E| S 0| 8310Y ChSt ABAME 315 M K B3l0]
AZgoicEd|s

e

CHEXCQI 3D = ma|El giAl

Procedia Manufacturing, Velume 1, 2015, Pages 308-319

[ Soft-Materials Extrusion ]

HHEHEO| A/ S QEsIo] $HEM
WOorlK TS WAOZ Hg

3 bttt AE Yo7t ES ’

- e o mm omm o Em oEm oEm s

[ Selective Laser Sintering ]
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e

Combat ration ®  Space food o
L

Chocolat.
@

e ®
L] ®
* C
7 e =
AR —
s . AR Nursing home
- - w
e 2
Sugar/Cookie FP7 Database

€ 50,000,000,000

Delivery

[Mass Customization] [HIZ % FEAMZEE]

= 7|EAZe| A7 EYCE = 3D-Printer®ijA| HA| =2t = RS glo] AH|XE7E7Hlo)
= 22 Mo MBS MEE Hotof printingst® xIZto| 7 o= 2HEist AEE HIZ St
Aol M ZRHE He Its e O M H|BOR2 HFlol= 2ol 7t

ML HZHO| 7hs




AlE LI 7|= (Nano delivery system)

“Materials and systems whose structures and components exhibit novel and
significantly improved physical, chemical and biological properties,

phenomena and processes due to their nanoscale size”

v FZe Y 40t Lk 37|12 Q18 E2|%, 2ot S WSS &4
MEL IA N B AXHLp AlAH

Improved Stability
Enhanced Shelf Life
Increased Bioavailability

Increased solubility of poorly water soluble compounds
Controlled Release

targeted
delivery

greater

absorption
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XE L=A2loe] &

’ Nanoformulation for lipophilic nutraceuticals

; ; Protein based
Polysaccharide based nanocarriers .
nanocarriers |

. | 1
o~ ' G %, o ]
T S| |8 M e
1 (@ls =) o ititre ﬁ“—tﬂ ?, » — 4
\J=[= ]/ e T - . . LX)
1L~ diit i

‘ Lipid & surfactant based nanocarriers

Liposome

SLN Nanoemulsion Micelle

Biopolymer

Polymeric
nanoparticle

Inclusion
micelles

complex

Protein
complex

Casein
micelles

Nanosuspension
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 LEISYHAD: V(S £ECE2E SAS e B2 A0l AR
v AZ0| Bl 3D FC mRIYO| S} AR HES ARSI F2 29

r

v 18| AMAF22HS T2f300g R HEOI S Wi 3A1Z2te] E2AIZH0] 4R

= Size: 84mm x 84 mm x 29 mm

Print time {min}

I.l-
0s

= Time: 73 min

= Infill: 50% .

= Nozzle: Imm Hozzle dameter (mim)

= Layer height: 0.5mm

= Print speed: 60mm/s

* Travel speed: 120mm/s Modeling Nozzle Diameter: 0.5mm  NozzleDiameter: 2mm

o, Flg & nAo chigt 7| EXHE ER

o —

o

- BI|E S MFAE 9 2170l of

v ANZARIL XEHOR e oL, SUfoM= 2 7|1F0| 0|H|5t0] 483t 022 dF
= O|Z&EV: SA 1t HEE= £F0f cigh 2271&E A ME 74 EEX

v FDACFP 21 LHol| H= M=z, 2, F A7 S Safety dE 7|&E EM

v SHX|2h 3D Z2IE ds 3 9 Food-ink 240i et # A2 1Y

_‘\u\ kg,

s E

European
Commission COMPLIANCE

““IM LTy,
"%

EU 10/2011 “'V«u
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- JI@E BEY: ST U Ma K4S
=

CEH0] 7|& o] Metiz|ojof &
ZIA|AEI0| ETHEICHH At@iorito] 20[8 2

v 1A NHoz EAREL0| JFO|

v O|Z,3%3 715 28 Y 3 thestE flet 2

7t [ RS Al2H

e & JHoil AlAE

Ch XD CID e

BR7) RE1E 318 A 2H

?IA ‘34 » SE M 2S » AZZUE|ET HYHO MAY o TP E AJAE =
XE A3 « Real-time control 10| « COFE 20 g0l Y2218 » EEHAHBAEEFNAY - DPYAKS EUEE RS
KZ T i ———

v HE 200 e 59, F ! S BE/AHE 2F
v 3D Z2IE{0 AME H=FEJYT 2 HESIE ST 7HE 7H0|=2110] HA|=|0{oF & 2

Dimensional stability

Initial form _— Subtract S : soft material
G : gelation grade after gelation (Table 3)
M: melting
P : photo-curing 1
Final form g —
Overlap Deformed
\ volume 2 5

——— = Deformation rate
calculation
; Software T I T
White light
: Ink type Temperature in T Handling propertics grade
3D scanning (standard 25 C not presented) in the process (Table 4)

* Kim, H. W., Bae, H. |., & Park, H. ). 2017} Journal of Food Engineering, 215, 23-32.
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SFOM A2

F0M 7[R AR EE S MESE

v 20173 12 60B 22 HIIMEE 48412 2Hoi o= Zhs¢et ''oHHM (NovaSeq)' Al

0= X5 24 HIE (2e-52)

9,5268 RBRE FA} RS =
O X '._._AH 12 E5 ;
Lia l_if — —u?' (=3 '—l- See the NovaSeq"
1,3808t ar=g 42| Series in action
78
5100 100 OGenoplan X gfFf\

PR BT D . T

01T A6 2B I 07

S2YDTC FUXHEM AR (e o ey i
tE= W SYA R 1 !qaa 22
EE SOy L] DNA 8

2,086 FUTTENTTRI TR TS an
1,669 STTTTR ITTT -[ P S 22400f
1,317 Wil i - TR TTR TRt o ZALEI21E DNA
656 T . EETTIITH T

HEelstel Yt ye B7IME Y DNA B8 DNAZZ}0f Z240|0f 8}

0143 2017 0180 0192 e
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F0M 7[R AR EE S MESE

" Hi*%l REH SY0| w2t 7|5 AXHo| BHE3H= XHO|7HX]| 12
v ofX|eh ZEntat PAhs REH MES HSE = A= YUSE2 0|2
= 3D Z2Iq: 7|5 Aol 4 HIES dMISHA H|of 7ts
CRE
TR
,IlLII\ 'u i |i P - e <

Allin One §

o THQISI AE, HE, ChAlF, Y, 2E 50| HE UEH AE NS
- ICT 8 dAH AL XS

EEE S
o)) c
- .

e L
. g5 | st
. R Dol orea:
L 3 25?;:: :'-::nun D 37&«953.;:;3; :

. EE¥Y HEY ¢
Aol WM, BEU 02 JALTY ME AJHQ HotokE ME HE

(2X: www.creativemachineslab.com)
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Texture modification
AE B4 6 (Lhe g
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L
o o Y
2D ABZYSI DGR S5 HaiR)

& AMBo| MM Y
AFE AL Sk S7HSHE FAole. e ol Rk FASARRY MRS
wastch, @A) A4 S T3 53%E AAsHe SAFAAAL 2030100 60%
ol BT AT AP Yk, SeUtE SAE F AT OF 62%7} PO
BT et

A= S HE (FAO, B &)

171,511 HH|
149,287
—»p 92998 0O

ot

90,308

78514 oF

Avg 2009-2011 2021

THE : FAC & OECD, Agricultural Outlock 2012

=

(d8 1) FAOR OECD2| =22Y = it MY

FANES AHAEC R dEA qlom, AAZCR 4iE 2= FUFSHL Slth
oz &Aooz %7}2 o7 A= AUt

o°l‘
5

O 198 stt= Szt AH|E

- Sk @ 20074 56.5 Kg — 20164 59.9 Kg
- AIA : 20079 17.8 Kg — 2016¥ 20.3 Kg
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Africa Asia Europe  North America  World

1995 2005 W 2015 WM 2025F

O™ 2) MA XG9g 121F A2 A= OECD-FAO Outlook)

O AOIEE Al Z2tAH XM AL

Sfopraol A 20189ERE AL [oT, Wlole] 5 43} el B3t 7142
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421 Ao Ag2 AlEQEH ] digh Q1412 FTol= QHA, & Hol E
AFA o] AlFRbHo] ==l St} o]of g =AAQ] FAIE AWEH A AlA AFE
A AJA = AAEAZ|F+ (WHO)eE 22 gAHo= ?J’J?l AqFZ 7 =719
HAQME (Health Security) A|AH ol 2325 A4S d8 2 ]%J_ﬁ]-‘;— A A ZA
AdY A7 HlIEste 9/QtE AErte o] St 22d HAQkH 24

(GHSA; Global Health Security Agenda) °]2h= 7|75 A4 0}04 AA7A] 677]=
o| Zrofsto] A1ERMA, AH & =7F EE do] 22 UHAYC =R Sh= 14]9]
A 7|5kl Slch

¢ Mk
} A o] thujol= AE HESHANA L YES & o, T S2HI o]t
Hal Q= vl HAYAARI 1537 (artificial meat) of tjst AAA EH ZEA
—,—J‘lﬂﬂit selection A] YA AFESEo g2 SHFE 4 9l YA YA 2 7REsAJ 9

i3t 1AL} AR E wARSETL Qlt}h. TS Fetal bovine serum free BiX|E ARE-&H
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RFID (Radio-Frequency Identification, AX}Ef71) Y} TTI (Temperature Time
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ERENENE #1 #2 #3 H4
Biosafety and Immunization

Antimicrobial Zoonotic
Resistance Disease Biosecurity

#5

#4
Workforce

DETECT #1 4283
National Real-Time Reporting
Surveillance Development

Laboratory System
) &8 07
#3

#1 H#H2

Emergency Linking Public Health with Medical
Operations Centers Law and Multisectoral Countermeasures and
Rapid Response Personnel Deployment

(1&1) Global Health Security Agenda

U Z3Ng D27

M ZO0FE ATXA =2 H B
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