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SUMMARY

According to the promulgation of “the Act on the Promotion and Support of
Invention Education” (March 14, 2017), the research has been conducted according to the
necessity to grasp mid and long term demand of research manpower on the intellectual
property and to establish countermeasure plan.

The declaration on the 4th Industrial Revolution Era which has shocked the whole
industry has caused a change in the economic policy of the country from the education
system of a kindergarten to the university and the current trends and situation is
analyzed.

@D Environment evaluation of the 4th Industrial Revolution

@ “Winner takes it all“ environment of owners of intellectual property rights in

the era of the 4th industrial revolution is analyzed.

The concept of intellectual property of the 4th Industrial Revolution from the
viewpoint of “the Act on the Promotion and Support of Invention Education”.should be
needed to be established.

(D The meaning of intellectual property in the industry-wide interconnected

relationship called the Internet of Things (IoT)

@ Impact Assessment of Big Data on the on intellectual property is evalated.

@ The instrumentalization of smart digital shall be the direction of intellectual

property

The relationship between the viewpoint of activities of research manpower of the
intellectual property and the requirements of the 4th industrial revolution era is reviewed
and presentation of direction of continuous demand is needed.

D The understanding level of the 4th industrial revolution of the patent

attorneys engaged in the business is reviewed and investigated

@ The positive and negative level to mid and long-term demand of research

manpower of intellectual property is reviewed and analyzed.

@ It is needed to analyze the status and characteristics of invention education in

the region for providing the basis for the establishment of “the Annual

implementation plan of City and Provincial Office of Education”.

The current status of the US, Japan, EU, and China in the five powers in the field
of Intellectual property rights is analyzed. The problems and direction of present
invention education is analyzed and evaluated. Goals of Research, it is that finding the
way to protect intellectual property rights for new types of creatives such as Artificial
Intelligence and Big Data as the mid and long-term demand and countermeasures plan

of research manpower of intellectual property rights in preparation for the 4th industrial



revolution era.

Establishment of the concept of new types of information products under the 4th
Industrial Revolution, where new concept data are increasing and the relative technology
is rapidly developing according to the use of Artificial Intelligence (AI) and Internet of
Things (IoT), and so, Al - IoT forms Big Data through smart network and digital
service products are being produced exponentially beyond the market equilibrium of
demand and supply. Establishment of the concept of intellectual property in the market
paradigm of the new 4th industrial revolution.

According to the changes in industrial structure due to the 4th industrial
revolution, the strategy of the intellectual property system in connection with the 4th
industrial revolution is studied from a cross—sectional perspective in society and
industry.

Research related to the protection of creations and data made using such data
which Artificial intelligence as the key elements of the 4th Industrial Revolution such as
Artificial Intelligence, Internet of Things, and Big Data collect and use.

D Discovery for Demand of Invention Education Policy

@ Presenting a model for fostering intellectual property education

Presenting a model of on-the—job training of Invention Education based on

utilization of Intellectual Property.
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9] A3} google Mol Zaelom Atolv &g A ~8 (CPS, Cyber-Physical System)<]
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H9EAES HA A8, 4B, 2R, FF/), vt L gAA=Y B AAEC] &
$HWA S AuEe] 2 ANE WA Atk oY HelHe £4& olssin

7) AQBARRMA, AR ALY S st XY Aol B4 U (gAY
www.rebook.kr/goods/view?no=300 2017.11.30.
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2 3
ST Aulz Ae FEAn dvh Aol BHL A4HA AW AAA WA 54 7
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[29 2-3] "5 GE9] 4 <JE dl(Industrial Internet) & T3
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Inteligence flows INDUSTRIAL MACHINE
BOCs MLD MOChanes
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PHYSICAL AND of propristony machine
HUMAN HETWORKS data stream
INDUSTRIAL
DATA SYSTEMS
SECURE, CLOUD-
Data shanng with BASED METWORK
the right peale
ond moachines
Mochine-bosed
olgorithms ond
doto onghsis

i EL .
REMOTE AND M —
CENTRALIZED DATA

VERIALEZATION BIG DATA ANALYTICS

At=: Tomas Kellner,GEQ] A|2-& "AF QIE{yl"H 114 2012
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AA AFE 26372 A% Aol 847 Dol FEol ol2m, Fy AFe =Y
27 702 9 Awe Axel PHUAR 18AAA 378 o FRAA 4FT o=
o % g

<E2-2>F 2 AW NeolE] Yo oA, ARSKAGAAAT2(16) 5 ATA)
& s F g % E OF

(4) 91 F A% (AL Artificial Intelligence)

b 7=

AF A dFel HolHE YFow s Bd wach v ARE dZaAL
Houe ZeAsg A4s @ 5 Ak odel v A% Assln suA Wt A
g BobE MAAIEAE dZe] Bobss @k <19 2-3>AY AFAS AF, 53

w8, Ax, Asak, Ak, Fa, vlzys og 3 oFa 7)A <5 9 Deep learning>

13) Tractica Market Sizing & Forecasting of Bigdata 2016
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120(F) |
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23} 20169 19 ol Aol EASAE AW 4% BYIY AE AAs; 150]
AR et WA Haake ok QFASAD, AZAEA(T), ¥ HolE (BD), 21 E s
(RT) 5% ZF7} WolEath ofF /148 AT 4d Brbssiva 4284 Fue
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Ztol A 4= gl h
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Al (support vector machine:58 X230l ¥ F= % W3 HA) wWo|Xet YE
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= O
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A, A s gJed dagse] waeit wmEkd H FERa e 4SS
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Hopolu], AFA S A A%k FHAY BEAA, A4, BY, 23 ke WS %
04% AR AL WEolth Hely sl%el %W Aol 245 golw AF
Hb 22 P B(EAADAA, T AREAADAA, FAAAAA, BEHE ook
FEAE @A Gk A8 Fol Weldd #PAY &S S8 o] Ao, =

14) Aditya Kaul, Artificial Intelligence Market Forecasts, Tractica,2016 p3
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alatCyskel 175(44,751|35,700(27,949| 78.3]26,018 57 7 18 4721 1,377] 2,869 6.4
X ZAZ|EY: 20164 128 31Y
X st SRR Y= DAY oo @ ZehE M, 2u(Cheh 574w, LEHY
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X FUCHHX = SLX- (T SR+ YO R+ F R 27 KH+ 2| = Q13- 8Hd + & 2 91 " Xt
X FUE%) = (TIO*Ir / FY&XH x100
X HEE%) = (REtRt 7 E2YAH %100
X FYUX = ZAV|EY YA HEEY ATYTHAR X S F AR, = 2O E B ALK,
AR = ZSF AR, 12 & AHEXREL, 2| A

O AFRY JYIYAE 3184385 0.2 AAA F 9L1%ol, AW ] 0.8%p Fa

- sl HAA 23337 (0.7%), NAFAEFEAA 31259 (0.9%), 191 (DA 47919
(1.4%), Z2]ahA] 202809 (5.8%) 2.2 7} 0.3%p, 0.1%p, 0.1%p, 05%p 57+

S BROABAAE 61790222 AT 2L FEe Ve,
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< 154, "16d ISu|I|# EELUX HH FHAHE >
2t A 128 31 71E (BEH9: 7Hm, B, %)
Fe sz
=13 =of Ha x| of x| of HH
A S = o CHAH Fd Fd l_'o?-l 52| =2l0{ 742l 1CI>_|§I- =3
A = = —
T X} 3t Xt = | zmp} FH xﬁ ’é,i'% (Ahgd U A
og} A | BARE | S Xt
3154 18,12
576,0 | 5081 | 343,0 1,455 679 | 2,773 | 4,626
2015 566 67.5 12 4
23 44 69 ©04) | ©2| ©8 | (1.3
(91.9) (5.3)
3184 20,28
580,6 | 516,6 | 349,5 2,333 617 | 3,125 | 4,791
2016 566 67.7 38 0
95 20 84 07| ©2| ©9| (149
(91.1) (5.8)
O &7 T AAE 36,838 o2 AgEL 6.3%0°|H Hd dlH] 0.4%p 74,
- 349 AgEL 6.8%, 949 AFEL 59%2 UE Y.
- A9EREE AAALGo] 128% % WEEo] M 2 AR YEY
< 154, "16d NSNKI|H EFEUX HH TStz >
2t Es 128 31Y 71F (TR iR, E, %)
=) = 3 EYo by XISHK P s s
?"l'_' ST = = |' = I' mEea=E %LH EQII‘ ﬂﬂl Eﬂxl‘
2015 566 576,023 38,545 6.7 37,678 867
2016 566 580,695 36,838 6.3 35,959 879
i =1 - 285,443 19,415 6.8 19,066 349
°= 1 o - 295,252 17,423 5.9 16,893 530
<'16'd N7 ELUX HH HGE TIstes>
Zt Az 128 31 7|1 (B9 ¥, %)
e EAXL ZIStXL rstE
CIEAE 53,846 4,343 8.1
Atz A 157,230 5,770 3.7
nsAd 32,746 1,183 36
SeA g 145,137 11,046 76
XtStAH & 62,826 8,058 12.8
ol g 57,032 1,620 238
OXHsH < 71,878 4818 6.7

79




Azp LU B A CHH|RE A MAARAH L FHI] +8 % HSY

2. A 4%

O A HALES AEUNE 70.6%, 3t 64.3%, ditojstd 78.3%, w58t 84.5%,
AN 67.1%, 2T 55.4%, 715 82.8% % Liehd,
- ARWEH06%), ZEAE5A%), AASFATRIG] Al Ay 247}
1.1%p, 3.8%p, 0.5%p Fs3tA
- djeke agldel mg el s se A8l S Ao e,

O AEW2 2012d ol F 2d A% FHYEo] HaFou, 20159 69.5%, 20161 70.6%
A

- dukdieh & 20119 o] F 3Wih AAAlE Koty 20159, 2016 HPEol A
v Z}7} 0.3%p, 0.5%p & 7FskSd i,
- W, RIS 011 ol 493 ASAE Holth A 12%p s

- g HYEL 20124 ol F 49 A% F I Aoz e

3t

<Xt 67t SHH|E FYE B

rot

2t Hs 128 319 JIE (B9 %)

= 2011 2012 2013 2014 2015 2016
|agassia| o6 | es1 [ o4 | o0 [ ens | 7 |
HMEZChst 67.8 68.1 67.9 67.8 69.5 70.6

CHst 65.5 66.0 64.8 64.5 64.4 64.3
w=rfst 55.5 64.7 76.4 79.0 85.7 84.5
ArCist 72.9 73.0 73.2 70.2 69.0 67.1
AT SIgm| 55.5 52.6 53.9 52.1 51.6 55.4
7|soist 82.1 78.0 774 76.0 83.2 82.8

dutoistl 79.2 79.1 78.5 77.5 77.8 78.3
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o 0.1 96.0 87.9 82.1 79.2

Y 0.0 90.2 82.1 777 73.2

M= 20.9 91.1 837 76.7 74.0

7|, Jtx S =E ALY 0.8 94.9 92.8 89.9 89.2

Aadgy 3.5 85.8 75.8 65.9 62.3

T 20 X AHXEE 2 Y 10.1 86.9 76.5 66.9 63.3

e 3 SAFY 3.0 79.6 65.7 52.9 485

2, o 8 S4Y 25 91.0 85.0 78.9 76.9

28 % 23 ¢ 3.0 92.5 88.0 82.0 80.3

234 A0 X AFEMH A Y 16.4 86.5 758 65.6 62.2

S58E, i:cl’;gé Arel=g 6.4 93.6 90.2 87.4 86.7
2k

nEMHAY 96 72.5 67.9 62.0 60.3

BA 3 M =XAY 15.7 86.4 78.2 71.0 67.7

7'%&&@2 % 7.7 81.9 712 61.5 58.2

A MH[A Y 0.2 88.4 82.3 75.5 72.6

= A X 7|Ef =7 - 93.1 914 86.2 85.3

T MEER - SAE M7A S=RrEMEERE.
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4. 0l2He =Y (2AXY Al
A FUTURE THAT WORKS:AUTOMATION, EMPLOYMENT, AND PRODUCTIVITY
(29 2-17] HY9S$F 29 v, McKinsey Global Institute, 2017

Hypothetical future state of a highly automated
emergency department

Triage nurses would

be aided by automated
fast diagnostics
using blood and
auto-generated reports
on basis of vitals and
tests

Fully automated
checkout including
medicines, billing
and issuing reports,
or, inthe case of
hospitalization, bed
assignment

Patients pre-register
by mobile phone.
On arrival, they are
issued a wearable
monitoring device
that collects vitals

Lab tests would be

automated, including
report generation, for
improved accuracy

I w - = L] w S
Potential economic
benefits of automation

. e
= ([ 1z

70% Labor substitution

Autonomous tugs Al diagnoses and

can pull beds and advice on complex
bring medicines and and high acuity
instruments to the cases contribute to
point of care. Drugs better outcomes

|
30% Performance gain
Performance gains

are dispensed by
automated pharmacy

* Increased productivity

Algorithms of nurses and doctors
recommend * Reduced patient
diagnosis and waiting time
treatment to * Better health care
doctors and nurse outcomes
practitioners

11% Relative impact’

1 Ratiy between soid itormi net
Impait und cperating oo

H1==2 253 d 54329 v
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n =33 EA Golol 453 B Avs A A N2 A5AH 2UE Y

o 70 % =5 A

o 30 % 54 &4 PN
o P AL B ojAbe] ALY A
o A Y] A A

o AR AT A6

68) WM71A K34, A FUTURE THAT WORKS, 2017 p55
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(2™ 2- 18] v &dF7] F4 B 73F McKinsey Global Institute, 2017

Hypothetical future state of highly automated
aircraft maintenance

searching for wear and
tear visually, drones

inspect exterior, and
tiny insect-inspired robots
check airframe without

removal of panels

Machine vision to
identify many
common defects.
Predictive
maintenance is far
less costly than
reactive maintenance

remain on the
maintenance hangar
floor, but they spend
maore time on problem
solving, and reqguire
more continual training

In place of logging
inspection status
manually, compliance
documents are
automatically routed
to a secure site for
easy regulator access

Diagnostic
algorithms and
inspection robots
record all their
own compliance
information
automatically

]

A,

R

B e 1
L

Automated warehouse is
linked to procurement
department with robotic
part and tool delivery.
Automatic ordering
based on forecast
demand raises efficiency

Potential economic
benefits of automation

4 4 66% Labor substitution
Robots do physical

tasks. Humans can

avoid danger zones,

and parts are installed

faster and with less I
34% Performance gain

Performance gains

* Improved safety

* Better defect detection

* Predictive maintenance

* Elimination of time
wasting

variability

Automated tugs
rather than technicians e
move plane in and out
of hangar. Less human
time spent on tasks that
could be done by
automation cuts waste

25% Relative impact’

B use AEst | g a7 44 By 7 x
m Ql7ko] wiE B ASHS Fe= Al 91 717 9j3& FAbskal(Drones inspect

=
=

AAGA a7 AE skl gt
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(29 2-19] A% 2 712~ A 2 2499 n#, McKinsey Global Institute, 2017
Hypothetical future state of automation in oil
and gas operations

With fewer offshore
people to

Petroleum engineers
are now joined by

coordinate, onshore programmers
operations and onshore who work
maintenance are to optimize
streamlined throughput

Robots perform Engineers onshore
predictive mainte- focus on innovation
nance offshore and and efficiency,
human operators designing modular
are reduced from equipment with

the hazardous maintenance routines

for robots

Potential economic
benefits of automation

|
85% Performance gain
Performance gains
* Better safety, as

Offshore seafloor people removed
modify, and install through global control
small parts in room
dangerous areas * Predictive maintenance
previously serviced AR osts
by human divers 17% Relative impact'
| Rathk hatween add fioral na
‘ Illptlt'l and apernting oo

W6 u b 4w gdel v A5

n 2RO A7) 9EAY Aol Al Fsel Aue] fARFE S
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2030 VDLR 4% SHe A AS 2to| 2Axjo| (ISt ALSsel D s G
2014 [E] GDP jI o= o Economic output deficit assuming fived 20 14 productivity
# [Economic output surplus/deficit assuming earfiest automaton adopton

B Economic output daficit assuming latest automation adoption

-130-120-110-100 -8C 80 -70 -60 50 -80 30 -20 -0 © 10 20 30 40

Australia —

Canada s sy
France *
Germany AI
Aging [
developed Itaty e
ECONOMies. |
Japan *!
South Korea [ |
United Kingdom +
United States .—!—.
Argentina %
Aging Brazil I—
emerging
economies Chins ——
|
Russia -_'_’
Indiz E— |
Indonesis [ ———— |
Mexico —
Young
emerging Nigena t—
economies |
Saudi Arabia
South Africa L ——

Turksy *

[729 2-20] 20301 9] A4t #psskel GDP ¥7)

5. 4% 4Y¥Y Y FaF WP FA5F © FAAY
Felt endel HAslEe BE $2Y Ut A2 F bt AFAS NS E

20171 8] A2 AL B A A A AL QUAZ o] o) S 43k AAGE R AldiEe iy
M= L ou7F HAE I Ity g Aol 7Nk v|gtow Z2]F HAT|w(d A d
2R ey FQdE ), FoAAEx, 3DEZHE W AulE AA eg., Intelligent robots,
Autonomous drones, Driverless cars, 3D printing, Smart sensors) TR ® 21714 (o : AME,
Au) 2 ol W A=Y 2lE Yl eg., Internet of things, services, Data and even people)
92 AZTH JAT =  FAH AESH B FHA Weola9, vhe]le ZYEH eg., Synthetic

biology, Individual genetic make—up, Bio—printing) 71%&& /I3l gom, 27 AAH 7
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42 AFASFAICHO CHE[QE Z[AAfLHIH O 7] 8 F HSE

2. Mao

- FDM(Fused Deposition Modeling)

- SLS(Selective Laser Sintering)

3DP(3 Dimension Printing)

- LOM(Laminated Object Manufacturing)
Polyjet

DLP(Digital Light Processing)
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2. 5ZE - FDM

-~

FDM (Fused Deposition Mﬂdeling}

- ABS, PLAZZ SEI2S M= E LE0A A HE0t= YN

- T80 BB\ TSt @ Ea (HepRapPl U0 BE H7tetd 452
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2. HESH 518

i SLS{Selective Laser Sintering)
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FSDP(E Dimension Printing)
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LOM({Laminated Object Manufacturing)
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