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ABSTRACT

This study was carried out to explore the 4th Industrial Revolution technology from the perspective of the landscape
industry to provide the basic data necessary to increase the virtuous circle value. The 4th Industrial Revolution, the
characteristics of the landscape industry and urban regeneration were considered and the methodology was established and
studied including the technical classification system suitable for systematic research, which was selected as a framework.
First, the 4th Industrial Revolution technology based on digital data was selected, which could be utilized to increase the
value of the virtuous circle for the landscape industry. From ‘Element Technology Level’, and ‘Core Technology’ such
as the Internet of Things, Cloud Computing, Big Data, Artificial Intelligence, Robot, ‘Peripheral Technology’, Virtual or
Augmented Reality, Drones, 3D * 4D Printing, and 3D Scanning were highlighted as the 4th Industrial Revolution technology.
It has been shown that it is possible to increase the value of the virtuous circle when applied at the ‘Trend Level’, in
particular to the landscape industry. The ‘System Level” was analyzed as a general-purpose technology, and based on the
platform, the level of element technology(computers, and smart devices) was systematically interconnected, and illuminated
with the 4th Industrial Revolution technology based on digital data. The application of the ‘Trend Level’ specific to the
landscape industry has been shown to be an effective technology for increasing the virtuous circle values. It is possible
to realize all synergistic effects and implementation of the proposed method at the trend level applying the element technology
level. Smart gardens, smart parks, etc. have been analyzed to the level they should pursue. It was judged that Smart City,
Smart Home, Smart Farm, and Precision Agriculture, Smart Tourism, and Smart Health Care could be highly linked through
the collaboration among technologies in adjacent areas at the Trend Level. Additionally, various utilization measures of
related technology applied at the Trend Level were highlighted in the process of urban regeneration, public service space
creation, maintenance, and public service. In other words, with the realization of ubiquitous computing, Hyper-Connectivity,
Hyper-Reality, Hyper-Intelligence, and Hyper-Convergence were proposed, reflecting the basic characteristics of digital
technology in the landscape industry can be achieved. It was analyzed that the landscaping industry was effectively
accommodating and coordinating with the needs of new characters, education and consulting, as well as existing tasks,
even when participating in urban regeneration projects. In particular, it has been shown that the overall landscaping
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area is effective in increasing the virtuous circle value when it systems the related technology at the trend level by linking
maintenance with strategic bridgehead. This is because the industrial structure is effective in distributing data and information
produced from various channels. Subsequent research, such as demonstrating the fusion of the 4th Industrial Revolution

technology based on the use of digital data in creation, maintenance, and service of actual landscape space is necessary.

Key Words: Data, Platform, Urban Regeneration, Smart Park, Landscape Information Science
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ole & A7 27AAS B 43 A Ve
FA st et 7Sl 228 712ARE Algstaat
gk WA, 43 ARIEY T1eS AAX SR B4 g, g
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ERtS - MEe

o) B5-Holehe Q14o] AP, 1A WY WA E

wESAT, AAA AFES AR AT A5 )%
FeH BE NFOR FH FARIE AR, 2 - A
A 999 s AL 7 Folek ZPHEAE, 2riES
A, 2vkESSN, 2PHETE, AohERA, 20lEQH, 2vh
Ed)g So AN FL FE716S ABAEY, 22
= ARG, Welole, AFA%, 22, M- F48 (Virtual

Redlity: VR, Augmented Reality: AR), Z2(Drone), 3D Z&
€)(3D Printing), Z#E(Platform) 5°] 2AtHJoint Ministry,

2017). 5, theFet AdellM ApEA EE 444
71&3} o ZetE E3}8l 9o, dlolg 74t

;(l AFRAS Jo] TAJ9; AFA

3) 7= 7 % AA s

Fo 2 AH
71&9 289l
O% I gl

dlolg 7t 7led 9A e 5YE 28o] 7hesi, He
7)42(general purpose technology) 241¢] Algke] 7+&}tHPCFIR,

2017; Jang, 2017). ¥&7)%

2 A (Pervasiveness), A

(Improvement), S 2 ¢ (Complementaritiy) 2] AEE =
= 7)&oltk gokat Ao BhalEle] BeE ] L An

=, & ARdo] FjE AL FE.L] Al 7E A8 E oh(Bresnahan
and Trajtenberg, 1995). A5FEIS} SIEdle] x4 AHE, o
gt el TR gs), RIS FEs, 7T E A% &
Folt AAE LI ok AR A EALS R A
Skt AAA R A om, AEAAE =8 7919
WINAE s AHA 71es Hdshe AKET &
Folt AR GEate A ARA B E 7HXE de

(MGL, 2011). HZoll= Freieh QlEle] X3k A<l )
°|H 7]‘* 71go] WEstE AL Qe Aotk Al - k] 2,

574 - 3574t of
Al 53 ) o

g
39l 8ol, 4
AR AEE . AEA -

Mg

oﬁ‘. N

&%f‘i‘ﬂl" Az B FAGE o,

7 fHolE B o AR

ks
A AE ulEA 2elo] s}

O,y 1T Ll

Table 1. Technology drivers of the 4th industrial revolution

42 713 §o) 59 Y 54E JIeR g, 49

*lﬂH74 g, 4 1

<
47 2449 5
L]__I_q /&cﬂo].g om, FY AFA7} Fe @ STPI(2017) 7} <

Foll A g3te] ) il Wale Qw9
2471 $F, FH-AZH £F, AN-EAE £
F 0.2 Rolste] FR(I5 V1% B8 AA) ST HA- 2
214 FES 7169 FO% AZ, AU 5L Teisel
YW, FUNE, AERIEE TRIAGL QNS
& RE Al JEAAH BRHOE BEHE WEIE
otk FurlE S AUt AR, 1EH Fsdol B
A3 71%olth A RIS S ST Ropl N 50| 7}
S8 1ol F0-A2Y SRS W)ES0) 7140z
HEAAE HelE] 71w /3E AZe ol 34, AF, A
M2 5 Holg we] Ay BUS 34

Al

= o7 3Edo, Ax
Edo] Fol FHE Azdelty @A AlANA Heoly SE
= 7 Al 24 > B AAe] 3879 482 5
ASAR ag Faiwl, dolel ZAel /A 3E 2L )
dolt. STPI(2017)L 71E8 Jow FAE ALY A E
shute] Werler BRddlth AXN-EdE 52 tAd
A3l 2 A13] A Roko| A A A ALY A AvAF H
9 T 5ol OAE 7es ddle Aol H AstHE A
= omgtt STPI (2017) & 714 #3ldA A&Faqat, &
ntEA YA, HAgd LA o] F& AASITh NRC(2017) €]
71& E5 AA 71Esto, vt Aol AAE 43 A
89 71e& Wgst¥ Table 134 Zth

=
]

s

Division

NRC(2017), STPI(2017)

Klaus(2016), MGI(2017), Joint Ministry(2017), etc.

Core technology

Internet of things, cloud computing, big data, artificial

intelligence, robot

Virtual and augmented reality, drones, 3D printing, block~ | Platform, smart devices such as smart phones and

wearable devices, 4D printing, 3D scanning, synthetic

Micro-element Peripheral
skill level technology chain, nano and new materials
Application Genetic analysis, gene editing, stem cells, regenerative
technology medicine, neuroscience, renewable energy

biology, biotechnology, ubiquitous computing

Medium-system level

Data-based value creation system

Macro-trend level

Industrial internet and smart factory, autonomous car,
smart energy, car sharing service, digital healthcare, fin

tech, regal tech

Smart city, smart construction, smart home, smart farm,
smart environment, smart grid, smart tourism, smart safety,
smart energy, smart healthcare, smart transportation,
smart welfare, etc.

Source: NRC, 2017: STPL, 2017: Klaus, 2016: MGI, 2017: Joint Ministry, 2017: BCG, 2016
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2. 2N ZAIRY gold ol dE FEeld F8HL ok FH2AHE

(2013) AR 2739 i, 5 B9, 39 AuEdA 52

1) 274 7 23 FAF(ele " AT ANA AH 2 AR AL

TGRS w2 A 71 dAeR Ao, A 2 888 Al okt zoln, AEA ATHE 7)29)

2 3] FER ol An. AF 2o AR HAEE 1 WOy I7] Qg AYH, 7]eH BN 07 ol &
ot 279l w3kl = g9 A7} W Ao wohEct

s, l I RO e e e e

Al 2 S VAT 1847300 AA A2 ANFU o annede Fasith Tah Klaus(2016)E AisAe)
#73 = 23(Birkenhead park) 7F 130 M, 1865810 2o w wA AECOMY BA S0 ZREAS AAEIth
TAEe) gA¢1 MEZ u13(Central park) 7} L 7|45} AR 2 ZANANME AnfEAY AnETY Sof AhA
Ak 2Rl FREAARAB)A ANE 249 7L AgAo R ALEn AFHT Yk F 2AMIE T 2
= AQH, AE, £5H 7S d¥ske 33BN & A g2 3E 2 A 2oA dofE JE 7]$S B BE 4
Pt A= Al Az &3t 7AE Slsted aAH AeE AgHy

32 deHe FE A Q8] 2AFE 2 ot &71M TH' @ FF2AAL(2013) o AAE 249 7}
A - frAde] 3 oAu 2l 3] G2 B ARl wisl 24 A9} o), B8] YA 8 So) QA X2 TFaT)
ad AoR Ay 23S 2dehe A4U9E A Z2720) 7HNE Zuele FAM 8y Fx /)& 3
AIA AN 71 2 Rl A T stueluy, 24 - A A= Table 29 2k
Fefol A Ak 20:7He] =AY SIS Hat 1%2 W2
FEolth 53], AFrE e B e FEF vSelMRE A 2) 27 7= 3 54
' 7099 Az AR A9l SUkEHA et H7bH o2 F=te] 27 1972300 ek AGA AR
T O A, QAdAE dERoke] AAAY SR o 9319 24 - AdwdHIAde] duEH AAE fHohizt
of W A0 WAHATHMGL 2017). 5, 27841 A4tk Aast AE e oldjE wiEeE SR - dehE HIe F
A T Awroklr, A Q7] 2IHEL FES FTE AR AEA sl A4S Tk 197439 2434
The AHOIA A1 ol de] AR g2 Bl 2oz o AR TR AReE 2AAY 3 A, 2T =
T AAR AR 20139 e-v|2Us 8 Aol mF A, 2= FEH 0] AYSHATHELAF, 2010). KOSTAT
ERL AN e B 2AAMEIA A A0 A S Q017 AN - AN AR ESAYRF O SR =
4491 (Choi, 2015)°1 B2 QIEfYlo] P31 o= B Aksdel wiall Al Al B 27 A Ml 2d(M-72112)" 5l 2% 2737
WS FELE WS AFEE A, 3 S 2 ¥ 8 AA|, el 2 A (F-41226) Sl <13 2N
g7l B @A) NN B 2 B AY AE 28 B AR AN 2RA(N-74300) 9 o 23, ‘s

Table 2. The application of revolutionary lead technology for the creation of landscape value

. Agricultural Primary industrial 2nd industrial 3rd industrial 4th industrial
Sortation : . . . .
revolution revolution revolution revolution revolution
. Electric energy, .
Leaders Cul,tural products, Steam engine, rail production Computer, internet ‘Ir‘lt‘em‘et Of things,
livestock . artificial intelligence, etc.
) assembly line
Industrial H it o
revolution . yper connectivity revolution,
) Mechanized Mass production Computer revolghon, service revolution, platform revolution,
Nicknames . . digital revolution, ’ .
revolution revolution . . . block chain revolution,
information revolution o .
intelligent revolution
Landscape Value . . . .
. . Active General General Passive Active response required
industry generation

Source: NIA, 2018: MSIP ef al, 2017: NRC, 2017
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et
. Application
L Ell.EllE[lt Basic technolosy S.pBCI.a_ technoloey
Skill e lization
Level (Specific industry) (Landscape Industry,
etc.)
Specia- Application
|| System Basic technology llpectlla technol gy
Level (Srecific industry) |20 lon_ (Landscape Industry,
etc.)
Figure 1. Establish relationships for each level
20712 EE W9 ATES FOE BT B B4 3
kA FAY, EA AT e Ve A l —Er’—‘i% e
313l o] 55 AASTE SO E Table 19 AAE Q47|&
T 7l BAT FHIEH ALRopled A
A Aol AAIFA e rnz ICT A 7|#9 HIAME
NEoz P Ao MTRAAY BEOE ANiY SRR
FAA 7] AAEA e}, STPI(2017) 9] A+E FaLst
o A|2~ElstE slue] 71eR BA3 nixRte g EdE 4
Fe 02712 4% 29 £2E 24T W, 99 BT
o 2 - fAHE 2 Az 38 F odE Ve €8 W
e FHOE A, 2N BRY AT ¥EEE

H r
NG T 718 BA0) AR A4, 59, 373 59 A

89 978 a4 AU, o H1 ol
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O

JI & AHEEE ofuE], A @Y, Aulx, A7HEE
< E? QOW A5stE e FAlolth d4 F40 AlA

213 Fet 7150l ZEEM o] S
ATk Guky M e 25, $49Y, PAHA 5S4 |
o|HE TRl AnfE A dubd A< 7)5el B3,
dolHE A7 2 43t |tk 7hgsith Hole F4¢]
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(Reader) 5°] A= ZFatt ol ArtEE] U]
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o2 HolHE 3ld & IthNIA, 2016: NRC, 2017: Han
and Kim, 2016: Kagermann ef al, 2013). . AFZ Il |
ole] 7|ut 7|&RE ZAAAS Y] d4l7|ER AFH T STt
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ERtS - MEe

45 A7 & 9tk 30 W2 REE WA SaaS(Software
as a Service) = 2719 A, BEE, WY 5 AMH|AE H]
£3ll, 94, CAD 5= YelA HiZ djofste] ARg-ahe AH 2~
O]E} MUz 4, HlolE BE {5 52 VTSR - 78
E sk, A HoA, 849 AHE et 4.
IaaS(Infrastracture as a Service) = 712, 719 5l "JEi A
HI2E Alged o 83 MY, ~EFR] 5o JHFAIAH]
sl F= Aujzelth mpxEo g, PaaS(Platfor
Service) & AH| 2 HEAZE o EA 0] T AN, ‘)fﬂ
T8 o) Zogk ZAES o3 F& AHzelnh S
T ES theket $HeA ’B}Eﬁ‘ﬁ"ﬂ G349l Holg 7]
S Eog A
e AR A
, 2015 Choi and
7 GeME ERE

o rﬁ o M
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—I_Ll

©,
ﬂ,

r\l

Eu>'

off o
Ty

L ggo] = (KICT 2013; Klm an
Kim, 2016: Yi, 2017) 2 o2 =,
T IAA Ego] Faait
A, BCG(2016) €] A| 9tz 7o) AlgHA <o) 7HsdF SaaS
o, gAMLY A - A B A H 2o A A
= Z} o] Ffet A7, dYel 7kssith ov GIS, CAD,
MH| 2 o8 Y o =HAS, A 2 o
: "ﬁ‘-'r H dolgae] ol &8o] T g8l
E3], Yol A 45+ BIM(Building Information
Modeling) ] EE}—‘%E AwEH AAEol == Folth
HEsE 32k AR E AE 88 AANMA 89 1A, vE
o= SellA 27t AFHE FOITHKICT, 2013). 234
HolM = &go] ZdiEAY LIM(Landscape Information
Modeling) ©] GAAIE A2 2 Attt 3HH, [aaS9 SaaSE ©|
3 W] TP S N VIGHEER YARIE F&
(Chai, 2016)©] 7Fsattt. 719470, AlFdn) 53 dEo] &
d AAIE AE A AR, 018 - 29 °hﬂ "]“1"’ iz
2O 55 ATTOEN AR Fo Fojet &
Ttk AT 2 AFE AME EA VH*@ s #4
ARSI AEte] A T g Z5F JleelH, 24 - /A
el B Au| 28 HolEl g AbEs) AHESHE FA F76he
& g3t} Yi(2017) 9] S5 7k AnfES AH| A
o o], 27 A 7IJEANA SaaS 718 A7 frA
’\V\Ec'] O AT 78ttt XA, 33713 59 FAR
H 2 ARE 7Nk £FAL 714, BT o
e A7tE R Es EA, Ao s F9EY A

[e] o) [e] &
A NZHS BT 29T # Uk

FNQ

oX Mt rulm
rki ‘E
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o
lut

a

(3) Hidleld
HelolE s vAEste Fd (2 5) 2 HAF(EA, olv]
A, G2 A HlolE ) HlolEle] A ejujolt. Hol=
A% A A8 5o AR S 2ok E o E wAdst

66 F=xzEEIX| Al 47 25 (20194 42)

BN = o
A4 A4, (E *é %“J, 73*@3 7o]'§1' TY A= 7THE F
st IHE xdet) dxle o
‘IL VFH‘:} T3oA BHE 2.
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M| 20N Beels 92 (Crawhng) AR, 21 F77 &
SF2 74, 94 oMA 5% FHEAU AFEEYCE ¢
AH AA FollA At velHE S i A, A
2 A2 dolEHE afder gt 289 7AA 7
o}, Ahak 7uke] 9 E=AA~ 2y YA 3HE(Hadoop) 2
0|2 AYst= W FA(MapReduce) = A%, A7 #4L
Y7132 HAg Zlgelth Aol Hold ©d stESo R
o Aol Rogte o] sESolE E8ske A A
7b aF o)l =elolth 4 9 AlZgl gL BlEolH =
FE 7S dolHE 4 9 FE351d Alzdslehs #H L
2, B8 g7]179 R, SPSS, A4l 5o AZE 7} SaH
o} BAEA, dlolE mlo|y, 9l AE mlo|y AH UEYA &
A Eo] gt} HEAOT BA u A7EE YRE pjrus
Ay v d S 43ttt &, vdelEe doly 7kt 7)&
2 74, 549, 374 - AJ(NRC, 2017: Byeon, 2017: Koo,
2015) % oy}, 2ANYAME Eo] TUE FORE dF
2h=3

WA, TEME2 SNS 55 AlFshs ZYPEd 449 4
dolHE o]&s] Ed dAFZH A4 IHE B ol o

S, A4, TGN 52 AT, /AT Zse
A+(Woo and Suh, 2016; Woo and Suh, 2018)7} 44 €}
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DA 184 214, G019 A8 d AY, o187 44 5
o AR RAIE B0l ZrE A0E WRdD, 1y
2 AMAQEE Z2AE g3 8 PN o4, A%
SOl A AlS 2 U B, mA9 A 43, B S
ANE o] ZUsE FH0|THKoo, 2015). AN E
AEQIEY Fol 245 A%, 248 dolEel g % 4
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[s)
FASS FIET TP YL o]&ato] <17k AF
S gzAgog 1 7% 2 AxEe A ot

TYS
71As €259 921 (Deep learning:DL) 71&°] 5%
3, J1FA5 A7t 7RISk AT ZAISs S A, 94
59 dolHE BAs 222 A= o, g 7
FEZL VAR 850] 7VeES s daaldw 7ol
53], 984 71e2 ddlolE, L AFY, stEdo] 5
A F40] ksl glom, oty &d o] wWEA W
Asta ek Hols ZBAA sEEIsE & el S
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28 F oIt IR g 9 siEH o, gitto] Hagle
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2R3 =213 A Mu2 3HAZ HoE 9 F2S S8 &
o] Ha3t A H Ag Mu|k 4TAIR YA oldl] ol I
23 Y Ad MuaR RED F A3ATS dolH
71Nk Z1zolH, AA, FH, 37 B AdYPoME Eio]
2 R0 =7 AKNIA, 2018: NRC, 2017: KISDL, 2017: PCFIR,
2017) 8k ek =7F 2 t71d SollAl spdEo] WHEH L
Shatd ) ALY E Edo] 7S o A
AFAFol st 9 HEshd 79, PCFIR(2017) ] At
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A A A TE 7)e7 Ba)d A 37ie] 7pake]
FE 239 53 9 SAE gl *lr%xb}fl l

=
[e)

gwiatd, o8, whE AAS], B, Asan v, wE 5
Ne 7PFEA S Asste A0R L‘rEP;} . a‘ﬂ%oﬂE 24 3
d ARdelA o] FUlE 9l
Kim and Park, 2017: Kim, 2017b),
S7} Qe

742k (Joint Ministry, 2017) oA+ Blelo|E &} 7134
71€0] A4H AvlE AMAARS FESH, 20229714 2
AR 40%E FHANZ AFolr), L 3xp 7
Al - Al ¥EstY BIM H4715S 20219714 vl E A
glolgt R HL) ow] AY 2 AAE vEste] Ay L &
A, g, ¢ 2 V)& 2E Soll g FEEHE Tol
th & 27AARE 724499 & RokzA BIM, LIM 53
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2 gty 53], g9 ddyze] AEA Hal A wE
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1= 37 2817 59 oMEH &4-2 E3) Wi U=
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ERtS - MEe

Maste 7o MAAS grldn G SH0E ARe &
2ol 1A3lelst 9L HG0 2 YsHEIn], Aol N
o Bgo] F43) Z7HIL Ak YA WA 2
993 2 T 52 L 4R 5 o4 wRa 207

A28, ASIAIZH, o], 5 3)
AN, GPS, 719HIA, a}om Fol gy
olgal HolEE Akt AoIAZEolA ol g7} 913,
A B RA 2 Aog &, SRS delg 7w 7
W, 24, 59, 84 B e Bue Ak A
(Choi and Ahn, 2015: Kim ef al, 2016: Kim ef al, 2015) Z°I
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‘3*&01 7?-0—0}04, 7d*é
eo, 2014: Kim, 2016: Kim ef
ek, 2RI ojek, AGTEA 2 Fue)

A7t el A H
o} Shth(Lee, 2014b). A 20161 OHE— ofgtellu] 2| E SFufolof
ARE shghest A3t SekiY 52 ARE 3D Zd"d 4

& ARFAlol AAEHeH, =, T, gAlol TAME 54
Stal otk U9 @E GrH 20 = shdel] AAEe B
& EE A=Y A S E8EE By @A
o3 AR AAES AAE 7hsstHKim ef al, 2017). B
g, TIE, T2 52 o)L g Fx2EY AFS
HIE], 9 & 2ol e Al Al (Lee, 2014b) oA =
8ol SUEL Atk G dAFT] AR == WA, HAY
59 FANAE, BAEL, 33 5o AAEES HE
ato] Bo|AAE, AKAIAE 59 AlZd] &&o] SHE Ao
2 AT Seo(2014) 8] A5 XHE W, dleA el H
ot AT Toll o8l IHZXYE, wAHY HAA 59
Ao g0 o2 HAHT 53], nAwHA|, 715w}
SoE AW FA EFol Trleta AeH], AEASdE
gorgk sHgoltt. &, AEF W A ZHEE A3 E
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AEsl] 242 T8 71T 0T dvE AYTEA 2
FHo A SO E B AANE Ats, Az A4 &
Atk G9 HAFH F8 Ikl 2AlE AR AAET
£ A&, NFC 522 M| 29 dAlsk &84 a7t
7Fsstek
(4) 3D 204

3D 2L AA FU AF 59 AES 2203kl o]
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and Yi, 2018 Mun and Kim,
2016: Kim, 2016)% op] & 24 - fARE e 27
AN E Eo] S #

EEF Azt AAE e &8 Hste] Thsab, ¢
AsA 3% AANY (Mun and Kim, 2016) ] o5 A7
HAe g AR 7= dloly Zdg, BIMY 47 5
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Figure 2. Systematization of individual technologies
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Figure 3. Data-driven value creation structure
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