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1. 0|{HA(E-Commerce) A|Zte| Adxt

F2-19 thfo2 sl 2020919 A4 Y AUZ(Retail Sales, A8 = 2.8% F=
AAE o, o]AMA 2| Y(E-Commerce, HAVIAH Avl-5) AP 44os 29 g Y o|AHA
ALz A tEE &9l 9F 4.92% 28($4.921 X)of| 0|21, 20259 F 7.3% 2($7.385 X)
TR S AoR AAGEED A A F o] A AP 60.8%E, ERI7F 20.3% 1213l Aol

12.6%5 AAE Aoz dVHr:.

=l X E(Trillion $)

$7.385

$6.773

2019 2020 2021 2022 2023 2024 2025

Il Retail ecommerce sales
® % change @ % of total retail sales

£5 : Insider Intelligence(2021)

1) Von Abrams. K. (2021.07.07.) Global Ecommerce Forecast 2021. Insider Intelligence.
https://www.emarketer.com/content/global~ecommerce~forecast-2021
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ojAHA AR9] AT B840 FFE e 8902 o277 QAAE, 1 FoME B3] Fa3%t
Fofg = ol d(Curation) 71, AL EHE, HAE wid(Last Mile) HiS 2 EFAE/EIHE
(Fulfillment) AE] 5ol it FloldS A mlsoly Bade] AA 255 7198t BEAESA
Al = 22 Aulsh=tl, feRekl= ITE &8sl 7oA 23kt SHad Het AR|AE s
Azohe 716 53ttt o] 7[&2 Amazon APt 2719] AAS S o] XS E85tE|, o=
B 7190l G Fo] AolE e AETolE, Full Jejet @ Tl W 715 5o et HE
Hlgolg] 7|4, Al 7142 Ed) AHAS AZslT Qo) o|AMA ZeE o yi7lo] EX AEL IS
= AN, TS TS 5 e Y 7S, 2A] 7152 70 R tiEE SA”(Hosting ™ SEE
(Cloud)E Bdll &3] =1L 3lom, sid 7152 APEst AAHS st qlek. o|AHAY] J¥

> m[m

2 = 710 AF0] YIHE AN E7- 2 S8 UE S ARARIA] E 4R E 98
Azohe AlHIARl EEHES] a8l & 4 et SEHE AlEE oAl v AgdAz A=

7¥g B ARl Blge] WSt Ritolh Sl ofAviAC] B4 wst B B FAt A
B R0l HRS} RRAE HUTS FUOR S 7SI AT 716 Hol} i Rolz wiekelrt
FYATIROANIE FEZRAHAY Anke s1eo] Tt B3t AL T1ad
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A2, 1Sk DRARE U, Q] AR QI BRAIEO) Qo] Z14st B gtk Rl 2HEe
o4 191 St 5 19902 Arfalel A7RE k. /b ek A A 109 A S7le] Aleelese
whal 5.4%4 AL Gor T B F 52U AW QI Y BEGAL B AL

-

1.2. 8%

ron
ksl
i)

of2d
ERAIEI) A1 (TR o] SR/, HA, Bk 7, 2, B7, AAY/) Fow ofoldlr
thie] meAl2olAe) AQleld BAL Ha&HolY ool Fotal.

A Aot gl BAEe thest 2tk
AEH HBL JT2 §717] U AR T ] SEdte] ool ek Al
A2 ASI oI Yol At B Qo] BoPh g WSk F97F Bon olo] A,

2) 2ok, (2020.06.23.) YW, RSSFME, N, AL 2E2E IR 28 KBSRA.
https://news.kbs.co.kr/news/view.do?ncd=4476993
2.

3) (2020.06.30.) 20209 AIA EAZE SE AHERA. hitps://www.yna.co.kr/view/GYH20200630002600044
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5 25 59 ARE o] HRITh ESF AHdRte] QRS 913t AH7F glof EE, AR} AdAL 71
FE AL 5 EFATECIAY ARIAIS AlazE Eo] ARt S4 RO FaloAe il 3 HSE
At 3 ] AAR(WMS, Warehouse Management System)©] 5501 QJA] QobA £7] A-E
Aske A Ut olF% Aoty I slARE A7 B FAR R ofgyd uet g

Receiving at Truck Dock

Unloading from Truck - Pallet
or Tote

// Weighing & Inspection if
required
e Picking/Shipping
Storage
0|&(Conveying) $-Ct

By Pallet or Tote

Hy- jog2 208 §

0}&(Conveying) ¢t Pallet or Tote/item

By Pallet or Tote/item

Putaway Picking Packaging
Racko|L} Floor2 0|5 Pallet 3 #0|L} tote OHO] &) % - s0tug
-0l& ¢ 3y m

S DS

1ot 2ol g2 Uil HeE(Pallet, B2 T S52 Hlsks ARDE HAEY] &2 AFH=
& % g(Rack, Dol Bdshs A9 ks Az 59 ZBAAE #7172 715U 7152
SHA] e 97 tiEolal, B Al AR AAR] 2%t 0F-2 o 5] o] HlEEoldt. Eit
HAARE Aol oA 223t =of A @71 w2, W (Picking) 2 Al, SHAE7F F2 A=
7 SR FAARE 9 ol BAIRE S7IE AR AdEs EAE AR

37J(Pickingh 32 2 A& S0 R A% SR, 17 W dE2 AE sk
Azto] S7Hdell wet, A4 w7 A AlRto] Al Adslk= EAIVE AR WAk, YA olF F= Aol
2o oz olFef wet 71 ofFAle] A8, A MEk: FTRI
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01 RS=FUEH2 ADE JlE &2

[y

25 9 g 17 ARS 17 H2 BRslel, IS S TR, B0 BRI ZTAel)
A)4502 o]2oj1x] o] We, FolhAg 7 4 nle) HoRsl BAHIE SYsher], YU Zuol

B2 =AlEE g2 2} dgE Fst] AFsia Sle 4ol

MALY 150 wEd, L2ju=te] 71 E57448 Z43(LPL, Logistics Performance Index)= 20124
(3.77) ol¥ MAH o= slsto] 20184 7IE 3.618E 71551921, 259= ofAlo} %7} F DE(59)),
A7RE(T79D, 281290 vlof F2 &=91E AAskaL Uchd)

I ional| Logisti Tracki
County LPI Score| Customs | Infrastructure nte:rnatlona ogistics racking | i eliness
shipments |competence| & tracing

Germany |2018| 1| 420  4.09 4.37 3.86 431 4.4 439
Sweden 2018 2| 405 405 4.24 3.92 3.08 3.88 428
Belgum | 2018 | 3| 404| 366 3.8 3.99 413 4.05 4.41
Austria 2018 4| 403 37 418 3.88 4.08 4.0 4.5
Japan 2018 5| 403 399 4.25 3.5 4.09 4.05 4.5
Netherlands | 2018 | 6| 402| 392 4.21 3.68 4.09 4.02 4.5
singapore | 2018 | 7| 400 389 4.06 3.58 410 4.08 4.3
Denmark | 2018| 8| 399 392 3.96 3.53 4.01 4.8 4.41
Ei?]';z‘im 2018| 9| 39| 377 4.03 3.67 4.05 4.11 433
Finland 2018| 10| 397 38 4.00 3.56 3.89 4.3 4.28
Eg}g?efab 2018 | 11| 39| 363 402 3.85 3.92 3.96 438
g;’l';i Kong. | ooig | 12| 392 38 3.97 3.77 3.93 3.92 4.4
Switzerland | 2018 13 3.90 3.63 4.02 3.51 3.97 410 4.24
United States| 2018 | 14| 389| 378 4.05 3.51 3.87 4.00 4.08
New Zealand| 2018 | 15| 388| 371 3.99 3.43 4.02 3.9 4.26
France 2018| 16| 384 359 4.00 3.55 3.84 4.00 4.15

4) The World Bank Group EL{0|X|. Global Rankings 2018. https://Ipi.worldbank.org/international/global/2018
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I I| L Tracki
County | Year LPI Score| Customs [ Infrastructure izl Heyaie KNG | fieliness
shipments |competence| & tracing

Spain 2018 383 362 3.84 3.83 3.80 3.83 4.06
Australia | 2018 | 18] 375 3.7 3.97 3.25 3.71 3.8 3.8
ltaly 2018 | 19| 374| 347 3.85 351 3.66 3.85 413
Canada 2018| 20| 373] 360 3.75 3.38 3.90 3.81 3.96
Norway 2018 21| 370 3% 3.69 343 3.6 3.04 3.04
EZEEE“C 2018 | 22| 368 329 3.46 3.75 3.72 3.70 413
Portugal | 2018 | 23| 364| 347 3.25 3.83 3.71 3.72 413
Luxembourg | 2018 | 24| 363 353 3.63 3.37 3.76 3.61 3.90
Korea, Rep. | 2018 | 25| 361 340 3.73 3.33 3.5 3.75 3.92
China 2018| 26| 361 329 3.75 3.54 3.5 3.65 3.84

X 1 MAIZYIE SHOIX|

1.3.1. 2UW7&9

o

g BE

= 2744 ARY SotA2 15.72 A(20174 719)L= ABH JHE 1.0%= A SolH,
AR 52719 T4 EF71e A2Y YHAR Qlste] 2hs3t AR o theh QibgH] st w2
A70]tH2015¥~20184 &<t fakH]of Tt TS 39430014 4.058 28 EoHA I A= WH,
APHI] gt B AAIE0] SITh.5) 53], 719t 245 bdH] s Ao A0E Ui,
A1) s AbEsE Aol tigh Qb QEETE w2 AR U'h

= EFAE 5 H871e0] Bol 8= T Fofo] APdH] ARSES 00.4%= BliA w2 $EolH,
A A5} AV IS Bol ARSShe B, 319 2of] A% FAFH] B8-E0] 43~45%= W2 ot
E35| A5l AAE(AS/RS, Automated Storage/ Retrieval System, AS{(Shuttle) Fa= AEA A2
(Stacker Crane, 1L Y&3L 717]) 52 53 25 HH Y& 5 A4S FRIOE oA k= As3}
A2E]) ZopofA A81A ZR 7|5k} 2|2 AR =Hj7]4Q1 SFA, A2, SM Core, 22} H=24Y,
U AR Yolg 52l 71UET AAVIES 7HAL e ARl HEME Rolie FFuH, Adhras,
Studio 3S, TSPG AER AA7|&S 7HX| 1 9= A3fo|t)t, ESt X1 o5 25(AMR, Automatic Mobile
Robot) &A= AmazonAP7F ESIRE Kiva®l 32401 29 °1F, 52 SHOE sk $H2 7I19E°]

AN

T

b) MIoIx 54 58S 9 621 (2017). 2017 SRAIML-ZH| £Q-MA AX| ZAL SRUEHTY
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01 RS=FUEH2 ADE 7| &3

AR 71e7iMES B9 AP SPdstaL /lom, s diFee] 71Uk ol2fet = 7199 AR st AY%
MEste] siArgel =42 Sk A7t BokALL Al E4E SHCE she 559 Geekt, £ASE
5408 5= Mushiny, §F9-5 54202 5= HlKvision, A5[]E $412& 5H= Malu Innovation
ot =4l 719 Feste] s EFAMEOl 1%, SUET ARss AP Agoteiuria qick AekdoR
A& 7] ERER 7IeS S5710] on| B 7199 TiE e e A0E wdEn, EREoR]
W2 FUER A o3t AV AlFSol Il AR HE Sz AU Aor dSHn

T T

rr

=X 1 olig 71Y SHO[A]

=X © ol 71y ZHOIX|
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FU9| Y 5%

1. =e| 27 FHFS

1. 2L M =5

TENEH= 20219 749 19, F7FER712A42(2021~2030), 1287 @F2G3]of4 “AntE Tix g
ST P A e 5T =2 SR 7Pk v o ol A=, 199 ARA0S
AAIBFA.

HI= SRMQO| ANIE - OXIE M MZEH}

I A MEH =M S0 38 EF MTI) T
O ERMY 1EY 919 - 140=¥ O EF FAWHX|x 259 - 109/A
& IT #8X|3= 396 — 66.1 O 2R 9xt2| 645 — 979t H

O AOIE SRAILH U CXE T | O XH7tse 2RU4Y &8 =4

N i
T &

0 3724 Q=e} Y HESH3 75 | |@ MY 33 Zet U A AFE 7jd
EH

© AESH 2| R NEFH SR AHE | O 22

£x | 2EUSL HEAE

ES S 71H R ST Aol w2 10 A e ORReF A di82 It 2FAA
75, @EEA AE RAETAILE A 75, OEEAIY =F 2t B b AL O S Al S

- = AT

e Aeske 550 2FAA 75, O2F B3 HAEs ght 3 SVERAR 75, ©57ERY

6) ZEWEY BTAE. (2021.07.11) ZEWEE s 20304 S ME=7F £OF FRITEF OFA,
https://www.molit.go.kr/USR/NEWS/m_71/dtl.jsp?id=95085737
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01 RESRME(Q| ADIE Jj& 2

T HFE- 25 A}, QANHAFE =) = A AT AeeRal A 75,
O 7]e7|dt AntE - 752 AlA" 5 5ol 100 A F a2l

=
=
2t EAERAIAEO) A T5S BRAQ A S5, ALY AT R, BEA 52 8%

of
e
o
rlot
o,
ol

o
=

%
:

EAMEAE, AEAE 52 BYSHE ol B9 35 £4Y SUHE AH9 7kt oSt

1.2. =9 g 3

1.2.1. 0=

R Apofxe] YEYT Y AEFA 3P71E A7 T2 JH(NITRD, Networking and Information
Technology Research and Development Program)& 53l Q15-A1s(Al, Artificial Intelligence), BJH|°]E],
AHEHCyber Security), AZWAE 7|&(Health Information Technology), A% =&z} A&
AlAHl(Intelligent Robotics and Autonomous Systems), PlE¥ol(Middleware, *JZZ 137} 1
2T 90] &= 2 71 rtgt §Alo] o]fojd 4 QIR Sk AZE0]) 5 1671 FokollA] A
RS AAEET UtKTH6).7) Ed] 2EFSHRobotics)T AFe{Autonomous) A|AEEOAE 25.9]
StEojot AT E o] A1 3-8, 229 Q1A B E} FH-2& QIEHH(Interaction), A&

Hojo] Fgslo] ke At Sk

7) NITRD EH|0IX]. http://www.nitrd.gov
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NITRD Organization Chart

White House

: Executive Office of
R— the President

- - -

Office of Science and Technology Policy

Ef
9
A
of
E
7]
A
=
2
2

National Science and Technology Council

2]

Committee on Science & Hy

Technology Enterprise BN

2

At

| g

National Coordination Office _ Subcommittee on ;CE
for Networking and o Networking and Information Technology =
Information Technology Research and Development (NITRD) =

Research and Development

Interagency Working Groups

Al - Artificial Intelligence Research and Development

BD - Big Data

CNPS - Computing-Enabled Networked Physical Systems
CSIA - Cyber Security and Information Assurance

Health IT R&D - Health Information Technology Research and Development
HEC - High End Computing

IRAS - Intelligent Robotics And Autonomous Systems
LSN - Large Scale Networking

Privacy R&D - Privacy Research & Development

SPS0Q - Software Productivity, Sustainability, and Quality
WSRD - Wireless Spectrum Research and Development

EX : NITRD SHO[X|
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1.2.2. 4=
YoM ofFlleT A AGgEre] s o m MAR AU =i AN S AHSIAAL, 59 5 &
W50l 7] FFEF A1F(2021~20249 %)) HF 0w ‘=19 it ths A=eh- 253 E AAl
SIATHY o A= F2 U192 B2C(Business to Consumer, 7|43 AH|R} 7F A HARAIAR =27}
EZ5] wet A%t o 2= ZAE B gk, Fd YAE Ve 283 A} o AEse]
et F30] 87HA 913,
Z38}7 )& S A15]9)(CSTI, Council for Science, Technology and Innovation)”} FEok= A2k
Al Az 1Z2 J(SIP, Cross-ministerial Strategic Innovation Promotion Program)8-& S £4
ZHatolE Hojdo] 712 AFTE AE3} AR AF7ide FASHAL Q= 2 ZololA Foid 719
AHAA Program Director)?] FrEsto] A7fdo] AP Qlct.

_19..

=)

First Phase

@ Next-generation Power Electronics

ww y Infrastructure Maintenance, Renovation, and Management

@ cyver-secuity for Critical Infrastructure

Innovative Design/Manufacturing Technologies

. Automated Driving for Universal Services

Second Phase
Big-data and Al-enabled Cyberspace Technologies

mm}'@dgc Processing Infrastructure Integrating Physical

L0 Cyber Physical Security for ToT Society

Automated Driving for Universal Services

EX ¢ U2 MOUR|- A7 SF LT | SHOIX|
8) LU= M5ty |aXIE7 |+ Japan Science and Technology Agency) T0IX]. https://www.jst.go.jp/sip/k03/smdi/en/outline/about.html
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1.2.3. {8

42 Horizon 2020 ©]%-, Horizon Europes &dl 771 A Holal 9o, E5] XZol= 1007H]
n|g F44 §A17]4(100 Radical Innovation Breakthroughs for the future) EilA E719)S &3
7 718 v g 9 FHAEC] V& AseE netelal, g4l 719 A& S FXET SA0

A&7 A AEH(SDGs, Sustainable Development Goals) B3 93t A2k +8& FAskaL ot
EUL2 AlsolH|Z4=H2014)S Bl 421 AIFE o] thSoty 228 EFA ATE sl &7 txEslo]

¥% $AZ 23 Folk
1.24. &=

Z30 23 100 A1 24 AB)0] Al AljHoks ZES AAETI0 OEY EaA O FEALL
28] gEAl0] mes) Antes) A4 WA 5 Swstn Itk

l

9) European Commission. (2019). 100 Radical Innovation Breakthroughs for the future.
https://ec.europa.eu/jrc/communities/en/community/digitranscope/document/100-radical-innovation-breakthroughs—future
10) 2-220-971Y. (2019). 22 B AAEMO| W =@ LIS, FHKE 2019-363. LG
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01 SESZMIEQ ADIE 7|8 o2

[y

IV 2UHQ| 7|25

1. el 2% 7l 3

20199 wiE71Eo2 AA 10t E7ANsSt 719 Z, 1091 WollA §871h0] ofd 7|9 ul=9]
Honeywell Intelligrated®} Material Handling Systems(MHS), €+9] Daifuku®} Murata Machinery°]1,
ZAAAQ] <=9+ 2018WF v WIS f HsP gle Aoz UeRdtt

Worldwide Percent

ﬁglﬁ églﬁ Company 2018 revenue |2019 revenue| change Headquarters
(million USD) | (million USD) | 2018~2019
1 1 |Daifuku Co., Ltd. 4167 4016 -3.6% 37% |Osaka, Japan
2 19 Schagefer Holding International 017 017 0% 299% Neunkirchen,
GmbG Germany
3 | 3 |Dematic(KION Group) 2350 2662 13.3% 32% |Atlanta, Ga.
4 | 4 [|Honeywell Intelligrated 1700 1800 5.9% 112% |Mason, Ohio
4 | 6 [Murata Machinery, Ltd. 1342 1800 34.1% 43% |Kyoto, Japan
Vanderlande Industries B.V. o o, |Veghel, The
6 | 5 (TALO) 1538 1700 10.5% 38% Netherlands
7 | 7 |Knapp AG 1050 1370 30.5% 113% [Hart bei Graz, Austria
8 | 8 |Beumer Group GmbH 1000 1100 10.0% 29% |Beckum, Germany
9 |10 mesr)'a' Handing Systems 860 1000  163% N/A Mount Washington, Ky.
10 | 9 |Swisslog AG 923 922 -0.1% 43% |Buchs, Switzerland

&% : Modern Material Handling(2020)
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50 BRAE} 7|9 B0 Ante B 50 EE Y 3 BRU] AGUH /IS5 vola2
FUYE A Yo fARE ZRAA 58000 4851 glid, AgEE eERE HEHE T4 42
o5 ZEAMR), TR, 122 A So| k. $YATL AL BF LA 8 74 A

7198 Aty AL v|wsich

Al B E31oA HFH oz ARShE Zie AARS AHlololld), HZole ol AAR] et
280 FEHAAL ok, FFHE Al FAVE Eie olvre SAIRPge] 2Ae) AHEiEee] A, ekt 2

7|9 - REHREE)
* MZ9Y : SCV-ABR
+ 8 1 TYE O 3E /SRt
Jlgds
-HH2E B AR FE s
- Zi 1.2m/s FHSE
- PRIMUS SLAM HEEZ] 7[dt g5l |s B

+ 7|HH : Geek+HED)
* HZ% : Automated Forklift
< 2C  IPE TR SIE A/oHAt

< JlEMs
- Z 28 Y o2 FE Vis
- 3D 20|H HIME 0|88t Aigsd/ s ER

X : oig 71 SHOIX|
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1.2. B2/0F Xs58

B/ SR ZeAIA F 7P B2 AT ARlo] A8 e TeAAR HEdEe} 23] 4l
u7 SEE A SHeleke Aol $83t et AEAo® A8 A 7IHe] B ES AL
A2=HAS/RI)T EE(Tote, AAME7 )& AL AIZRAS/RS)O] =] 2”1 719} 7es2 o 719
2H7] F|]lo] 287 I|R19] Y& Hof HEo] e EFeE AeoE UEL T 4 Sl Aol
Ao, Aol 2ARE 3 Al tiAlVE E7Fset A S0 HERES] #80] HAL SiEAL e Aol

——-d—_ﬁs « 7|99 : Dematic(EY)
. I1I% : Multishuttle 2
< 8 1 HAHY 3E Hi/I)Y
Jlsl8s
- Eif 4m/s ZY/ST FHEE
- _‘_||:H 50kg |:||EI|' H"AE"'-?—|§% i|:.
- Single/Double Deep EZ(Forking) L £ XX 7|5 EQ

*+ 7|H : Schaeffer(=Y)
* MY : Cuby shuttle
« 20 HIADQ| 512 |7
< JlEds
- A|tf 2.5m/s
- Z|tf 3bkg D2t 3t= FF 7ts
- Single/Double Deep 22 7|5 28

<719 @EOEISH)
* JEY : i-Shuttle
<8¢ YAHR Sl BR/IZ/01S
<JlEds
- J—|I:|'| 4m/S —| _T_I_ 2|56<:+,‘L)—‘|\_E
- DUAT C ME | ool 12 B Ut
- Single/Double Deep &, & AH, Z|IE J|5 ER
- JISEE WAt 7ttt REY AA”

EX 1 oiig 71Y SHO[A]
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1.3. 0I5 A}=5t

0]% ZoplA= AEAQl viavlgeluyt ZAfge]ZE o] 834 052 she FRIRHHHAGY, Automatic
Guided Vehicle)ollAl 22+ HIZ =0} HIHS o] 85k= A& olF 2X(AMR) 508 TR FAot}. E3]
Amazon 7} KIVA Systemszh= ZEAAE A48t & Amazon RoboticsZ AFEE ®7gokal 207t

oo 2E2 Aol T8I Rt 71H9EY AEE FH 3871Ee ANdeia

7|4 : Amazon Robotics(0]=)
* HZY : Kiva
2 EEEE 0l
* 7|§AO-|O
- Z[ 2m/s FHEE
- LY 145kg BH 2 XX
H

s
- Ztf 2m Ofot 22t 2 X

H
) 75

< 7|98 MIR(UIERAT)
« HZ=9 : MIR 500/100
< 8L g 0lS
Jleds
- Z/C§ 100/500kg Al 312 014 7Is

$ 7124 EQILE)

‘RIBY : M2 / U421

P8E A TE D9 B2 05
WP

- EA 60kg ~ 20§ 500kg 2=FE 7Is

- Z 1.2m/s FHSE
’ \ - - 18 88 & 2% 7ks BARKSHE 2A17H

X : oig 71 SHOIX|
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01 RS=FUEH2 ADE JlE &2

[y

—_—

37 FopoflA= wl=9] PacksizeAl, °€@]oF] PanotecAt 50] AR 7a5S /iE S8-&31L Qle=H,
=]

AEAHQ ARI ve) ag Fe) 1A 2719 MAg AR et &

19

125 oA s Pepe

_l

Tte = vRA ol 1l PacksizeAl?} PanotecAte] 7152 A AE9] AAS HA 2454 g AR
AZol| W= =719] BRAE ThEo] Wi}, o]l Ve 5 A Al ¥l 3 F4sH ¢ & Q= 5493t

7142 2 4 otk Fuelt dgrlee Besk ol vIge] Ansky ¥ 4 9k

« 7|9 : Panotec(0|Z2/0p)
* HEZH : MIDI COMPACK 1.4

$ 8% © Z0A Mot X

b

ICH 109t~ X8

b MIZS0l Mo S50 giA 2H

oz
et
0>

* 7|UY : Packsize(0|=)
* HEY : 1Q Series
« 8 Z0[8A HEH X2
< Jlsls
- AR 7208fA HH X
-Z3A2 46 x5 5
- DAY MZES2 A S0 2A HH

EX 1 oiig 71Y SHO[A]
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1.5. 2F A58

A¥(Sorter, $5) A SEBFAE, @ o4 N0 A & AFOR FRU-19 o)
&3t olAmA AS] Ao BuH A4S s gl AT $U1E0] 4F Jde GHAATS
550900 QlRD3te] BHAE HIQAR, it euizIAe BRAAS 719So] skl gol wet 1 A
o AT ACE WEHE Tol S Aol AR FEFoL, Aol el Ags) He
719450] Tt 28 (Sorter) AXE R4S} S ek

J8 12. 2R ASE NE
B

+ 7|¥% : Beumergroup(5Y

* HIZ% : BG Sorter Compact CB

* 8k EF

+Jleds
- Speed : 3m/sec
- Maximum item weight per carriage : 12kg
- Xag, MR

* 71 : Vanderlande(WZZE)
*HZY POSISORTER
-1
7 I%’SZ
- Speed : 4,000/hour(HI&&)
- Soft impact sortation
- modular, compact design

EX : ofid 71 SHOIX|

11) 0153} (2021.08.05) RUIE, SFAIY Lsk-EHMAIAH 55020] QI OHUZA.
https://www.mk.co.kr/news/business/view/2021/08/759916/
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=

1.6.

O

FYHE ZeAlAE 54 ZeAAY Asste JidE A E5F ZRAAS} APE Z2AA
a9t A JegEojok /IE 4 Qe ZEA Aol TSk g AT o= ATSHAl ekjkont, AHlet
AAE AAA = EF FAHAZAARF(WMS, Warehouse Management System)2] 45 76k o
S8t AEA% 7 FAHAIAHWMS)S] A5 71 HIE QAT wintch Qlejso]Aof B2 AR
o] A8, TS 7iE AHlEe] Al oA FTHE JAIE tEE TRl 4|9 RAXE A
(Orchestration, 758 A2, ofE=|AlIA, AR|AY Aot 44, =, £4) 7Is°] /lol, 479
ol A% Aolu ] SAQ Wgt 5ol S22 tigo] HA Ytk
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1. O HE S2HES HiS

e TAlslel w3, ulE uig AUAS 98] SRAE AlRe 143 68 AT o 3,
ZUHE A 75 @O TR BUUE AE o4 ule i AulAS AT 98 1A Tt
T4 27 FUUE AR ¥R 9lov], thedt 2L % A9 Wiow #4051 gt

fm

H

- ©A
- sy

IHE AlEj(ulo]22 FLHE Ale)= it &y Wf A&, ezl Higd 75
2 dPuiEAe exe]l Ui 9FS SUHE Az dgs) =4 EEHE AEE 75

4N

oJ9} 22 117 YZ(Needs)2 AP 2739 Hajet g7 o viE, Buls, A, oGRS
dol o w21 Helgh 20ME vi$(On-Demand Delivery, $23I10] Wi 4783} A5 A A=
= e HEF S A1) 5 EisEe] dojual glow =Y ETHE AEE 283 1V SR
HAFARE Ul B ABIAE AlEshke 3HH AH2(Commerce)?] “#(Quick)-AHA7F F51EAL Qe
S, FFole 718 SEHUE Al e Mz 729 715 17 Ao v s Hafet

&35 AMuAaet B8 SRS ABS 1A oy 2UHHE HiFo] HHst @ Zlow AEn:

2. 20254 0]29| D|2H2E

ARBIA 0= 20309 4| AL Qe 63%E A4S 2 0= A(20174 73.1%)1 D= AT, HEEA
71&9] TR IEY HEES 90% olde] 2 A0R HgHu, o]z IRt AW APde] d5o] g

12) 24 2l (2019). 2030 MYFY 2M & HPIEUSE A MY SN H2f 28 MR
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01 RS=FUEH2 ADE 7| &3

AA EFL ARE3E AR 20204 152 A(139] 93 &) ollAf 20261 323 A(309] 22l
ol AR AL, Bste] nlx AHY AR WA HF HY(McKinsey&Company)e 71&9]
T4 oJEste BRI 203090l AT S ohe EREREC] sl 9=, AR Ee 549
(AR, Augmented Reality) 3= 28511, 7| Agat 2529] FEos E73al 299 7
Wdsk St At AAze g AAE AoR Askal vk TR 20309 ERHALE WO 10714
FY71ES Aot 19 107K 58712 OEEolSAI 2] (Multishuttle System), @A =-HAnalytics
Tools), @438} 214(Optical Recognition), @A-AZAHe]o}(Conveyor Connection), &7 A|AH]
(Management System), ®AUFE Z1(Smart Storage), @3-D Z#-E(Printing), @3 F-A-2HIX} 24
(Swarm AGV Robots), @AUFE 9FF(Smart Glasses), 037 Z8(Picking Robot) 5°]t}.

a3 13. 203040 SRIUE HMZE JIE

Multishuttle system Analytics tools Optical recognition | Conveyor connection | Management system

|

i

oX
o

Smart storage 3-D printing Swarm AGV' robots |  Picking robot

ZX : Mckinsey & Company(2019)

13) LogisticslQ EH0IX]. https://www.thelogisticsig.com/research/warehouse-automation-market/

14) Dekhne. A., Hastings. G., Murnane, J., Neuhaus. F. (2019.04.24.) Automation in logistics: Big opportunity, bigger uncertainty.
Mckinsey & Company.
https://www.mckinsey.com/industries/travel-logistics-and-infrastructure/our-insights/automation-in-logistics-big-opportunity-
bigger-uncertainty
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229 AZRARIA ABIZIAA|(ABI Research)= 202540] A AlA| 50,000719] E57da10] 40049t 719
23o] AX=o] 24E A ofgtal Agolal Qirt15) T W 2RI} Tkt Au|o] A 9 Qo] SHESE
o|gfgt 2E3} AulEo] tist §&20|1 A5ZQl Alo], T, T3S LAAEH ] H(Orchestration)O]]

iRt 8% A sofd ZAos Ay

z Jumoomio @

dl

E
9|
A
ot
E
7|
A
=
e
2

WU 020 > ook = @

15) Bay. O,. (2019.03.26.) 50,000 Warehouses to Use Robots by 2025 as Barriers to Entry Fall and Al Innovation
Accelerates. ABlresearch.
https://www.abiresearch.com/press/50000~warehouses-use-robots—2025-barriers-entry-fall-and-ai-innovation-
accelerates/
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M(Yoon Seok Chang)

erial College London 7|H&
et XtS3t Sk AAL

r =
oISHtsln RS S 28 St

3
S

26 Convergence Research Review

St HEA

=l

=

f



(o]
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(FUES : 7iLiCke) 5“1
1 IEUSE HiE (2021.07.11) ELST, bl 20300 22 &7 M=/t £oF FER OFA, ;l

https://www.molit.go.kr/USR/NEWS/m_71/dtl.jsp?id=95085737 Dgr

2) QIR LEE, ofd3 2 621 (2017). 2017 SRAIM-FH| £ M X EAL S=EUEATE. A

3] =Y 2 (2019). 2030 AliEE BAM Y HIZIEHSE Higsh A &bl M2 7. MAATH z

4 AE-Z2U-ETIY (2019). 22 B2 AMAEMO Wt 0 WE. FMAIE 2019-363. AMYHTH =

(FLYE8 : AYmslzE)
5) European Commission. (2019). 100 Radical Innovation Breakthroughs for the future.

https://ec.europa.eu/jrc/communities/en/community/digitranscope/document/100-radical-in

novation—breakthroughs—future

(7IE}2E)

6) Y2, (2020.06.30.) 2020 M| EAEME $1& HEMRA. https://www.yna.co.kr/view/GYH20200 [
630002600044

7) TS (2020.06.23) UM, RESSFAE, s, HH 2528 DAY 28, KBSRA. https:// -
news.kbs.co.kr/news/view.do?ncd=4476993

8) OIB3} (2021.08.05.) RXTIE, SFAIR LSk EFGAIAR 55040 Q. OHUZAAI. https://mww.mk.co.kr/
news/business/view/2021/08/759916/

9) U= NBPERIET |7 Japan Science and Technology Agency) EHO|X|. https://wwww.jst.go.jp/sip/k03/
smdi/en/outline/about.html

10) L= MOHX|-AA7 ESE7HL7 A (New Energy and Industrial Technology Development Organization)

3r

EMO0|X|. https://www.nedo.go.jp/english/activities/ZZpage_100139.html

11)  Bay. O,. (2019.03.26.) 50,000 Warehouses to Use Robots by 2025 as Barriers to Entry Fall and Al
Innovation Accelerates. ABlresearch. https://www.abiresearch.com/press/50000-warehouses-use—
robots—2025-barriers-entry-fall-and-ai-innovation-accelerates/

12)  Bond. J. (2020.05.18.) Top 20 Materials Handling System Suppliers 2020. Modern Material Handling.
https://www.mmh.com/article/top_20_materials_handling_system_suppliers_2020

13)  LogisticsIQ ELO|X|. https://www.thelogisticsiq.com/research/warehouse-automation-market/
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14)

15)
16)

17)

[y

Dekhne. A., Hastings. G., Murnane, J., Neuhaus. F. (2019.04.24.) Automation in logistics: Big
opportunity, bigger uncertainty. Mckinsey & Company.
https://www.mckinsey.com/industries/travel-logistics—and-infrastructure/our-insights/automation-
in—logistics—big—opportunity—-bigger-uncertainty

NITRD EH|0|X|. http://www.nitrd.gov

The World Bank Group £H0|X|. Global Rankings 2018. https://lpi.worldbank.org/international/
global/2018

Von Abrams. K. (2021.07.07.) Global Ecommerce Forecast 2021. Insider Intelligence.
https://www.emarketer.com/content/global-ecommerce—forecast-2021
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02 HiEE AErd =22

[ M&E

=119 ofdele A er 4 Aoz AYHUE Htid AP S5 HusiE 1 SAEEA
Hig et HH S8 25 Aol SASIAL ot 221l HidE AEa A 2] 245k HA
S8 AeF 2R A2 7S 8 ZoMlM A Ajlo s BAE N it SioAe A AlAIAR]
vl BA St @del Tl 2291 2383 vigs4] A AR ol dofuhiA A= 7S]
Aol WSl QlaL 7129 719E2 B0 E AdE Sslal Al 53] of(Amazon), 7-2(Google)
S AAEQ HEIA 7SR fedt =0l HiSE AEF 2RE ASH R ookl A A s
AEFY 2R 7Ie e Be 2 A8V ole nEsHAIREL, AEFYe] I EAlks 71l
HE WA HECIM AT 2RO SEEoRE AHIA F Ul 9 89 A A&H o g
20 A,

-

rlo
Eﬂ

(e o 2) (R RR=E)
_ 2193
—
’ 5 e . 393
I
el 234
181 206 — I
—
223
141
2021 202241 20231 20244 202541 20261 2027 2021 20221 2023 202449 20254 20268 2027
#@* : World Robotics 2019, SUie| 2EMY S8 S§ &0 $3 %@ % : World Robolics 2019, IFR, 2019
#*2017~201912] CAGR 13.8% * 20202024112 CAGR 58%
#2019~2027412] CAGR 13.8%2 7Pl 23 * 2022~202712| CAGR 58%2 748 34
(@ SRE2 AY 72 9 T M| BRRE Y 72 U HY)

=X HUEH119 HolH 1k
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A = AT EREES Ve N A8 =Y 27 AR, 202190l 1809 € Hkl
Aol B8 Z0E A=, o AWt oF 13.8%4 AAste] 2027900 3909 € A=) =
APgel B/dE Aok A =RERS 9] A2 202140l 1409 E3(CF 152 ) kol
20273717 Agat oF 58%4 st 2,2009) 2(eF 240= ol 2 Aoz AYH.

SRR 28004 WA HiSE AT 2Re 1) §5Y, 2) 7158, 3) FHEE BRIl
S8 =50 AR AE A7 %S Zids] aviieitt J1E|al uiE 250] A8slo] ot He At
A ZEe AvEY, 3FoMe MiSE Ay 2R 720t I Ve AR uhreloMe
H58 A 71&9 Aol He AT 71l dishd duiEct
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02 HiSE KIEFY 2%

[T 58 X2 =229 FF

1. IS8 229 B3

A AAR = tioiet 8o vl 25o0] /gL glom, AR =9 of2] 7|¥E0] AAlE=S EAlsHL
HIZYA HES AAJSkL et wi-g 23] o] EEokE WS QAT ARk B Holt 8,
715, FHEE FESI.

58 A& 255 SRR ERAEEY 298, 9 uid-g, 4] uigs, Ay AN 18
T AHIAEo R RISt EFAE Ee a0l 259 ol 2 Aol AR e 2R 2
U2A slek= AAR}F FE = 7HE(Cart, Carrier, T+ Trolley) BEIE wH -85} 88 27| T
et e uigg 222 SAER(Last Mile) HlSol ARSE= 2ROE, o2 TRY FHZE /T Foln
UE Al AB|AZE AAEE A0 Stk 24 HlEE B SAF0IA FEAIA 242 Higsh|
Aol AREEE 2Ro=N A UlQ] ofF 7|PollA EEsHA Aot Zido] ZgE Qirt. A MRlE
BER HAEF B SHoA FEA HolE = 39 AAR 4] B S48 vidtks 2102
A GE AHIATF ERJEo] AREL et 35 ARIAE RS olF A=, 3% T 35d40lA ofs
AU B GE Al AHA Fofl EEEIL Qi

FY7)5HEE = A= (Road) 3, A%(Sidewalk) 3, A4 E=Z(Bike Lane) 3 2 AW (Indoor)
FYO T FET & Qe A Y9N Aol 7o AT AsARR AAFSHAl 1455500] B A’k SLoflA
ARGE. Ty HiEE 2Rols oA floBg HEAe] o e EQ glo] tE AgE
QIE|H Aol B3zt 3 AollE 59| & WATRE: FEohd Hrk= HolA A=53 AsAtet 27t
Ak A& FP} AAA AGEZoA Y] FH AP, AR FYSHEE o] QAT B 9 thE
53 olFAR SEHA 9 AT UHBA T o 7] 7eAd £AIE siEsh] et Al 9 ISAlE
71's°] BASHHE]. E3H Q= S 213 259 A-83E Adiile Axolxe A& ERO ¥
A5k ofg] 71 HEY AT sidsior & EAloIth Adl FolA 9] 2R H%(Corridor), =,

i

o9
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A, dejHlole] & ol Al AYsk= A9 GPS 59 91 Q14 Wio] ARGEA] Foh= EAI7F ich
E3 T 7hs AR s AY 7 5 22 1A B ols AolE 59 v RS defei
Fste 7€ shEsfor she 2AVE Horlt

FHE = v Tl et 3E, 45, 68oR TREE 4 A wiS-E 2R ARsAl] gol A8Ee
48F0] LuHHoAR, 9 F o] &o] FAE Al A= AN He e Aol HHlste] 39
WS FHP] A 658FS AM8dte 23 HEE ZXo] gt didoAe A dEes Y
S T3] ffste] 359 BRe EAske A= A

o] fjof= St ROl RS skt fElRt, s= BHY 45 B 25 AR FHIY 2%
HY Friols 25k WEE 2RO HE3p| et A7 o] AL ik 3t Q7 Wt W2
wejelA A7 wiSE A% EBF 2RE Y Fol VI A 5 AoiEel e @0 = Eo
7Fsdt FHQ 2R NI QT

7 A

Effidence %

22 M ’ « SEME A0 S 0|8 -
=21 ¢ = Enyto R g IO B ST £7| o
g8 O [P0e S ) xig 27| 2]

T

« B 22
= o | A 1A
2o | et B | Fedex S T - SAE DI BiS{Last Mile | 5,
. WY oA
Delivery) 28

o4 g HiEol T, « SA HIE MHA 2R |- A ZE
ST RYRE S (Food Delivery Service) | AlE &9
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= S ChA = == L5 ol Cfy
32 = ¢ IT oW MHA
171 — o oo T LU
2z ] . - A AMHIA
oo | R, any YEREPAE o Em:
= | syec s ST AHA R BE| e T
Nuro - 02 SojM= u=
S - 201 X 73 Ngt =
T ovomar - M i — S 2025

Ey=} =
O._1”_HE ETIAj =)

TIR] 781 74 O [2)

= ODKE,
e | O | AEREHT,

el S O

- A EA S
- =LAE 2025
TIR] ) 71 OfF 12)

Ol!
=

- %ig 5
et 7 s

==

ﬁgﬂ Agtiﬁﬂ - Rexs - o= 2026
oA ABHEHS, - 2742 Hha TR 7+ 7t O [2]

2 |7EYE SO
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iy | TS B 2003717 °
= = =
+ 5 8! 51 o) %
E
7]
ES
)
Ej
- REV-1 HiEE =28
37 | elmea s - 218 2% - ugs
- XA 2, OlE 48
®
B
E
F2(Nuro), Xt
wR | =20 T R N g
=SS g
=3
=
SiEfE
=
vl - O i 28 8 22
B | o o O o 5 L 1) 2 OB | - 4Bt B
2= ==, 3”\',
2l £ O 8
s2 | wiE o L -
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02 B2 XIBTY 2%
Category U 7=
=13 vt
EE R - L
\ 43 /
= HAE ) |- 2= 8 sDjL0C B
T _ — | = o 1T o _ 0;' 7 =13 r_t,
0S8 | ClolziA S Hag 2% v
- X8 B C23 tag
c=y | opiE 5 0 2% - o e o
- 29 XS AR s
e
- K53t XARF(forklift)
o= XPO =528 =
KARE & ' B - A3} ot
EE ] Toyoa 5 o - euec] 87 g s |~ 25
A
— Aot £ XHE 54 =&
e | s s NE S HEEE TR om oy oo
2%
EX - #DESN, 2, 6, 712 2t 7|49 EHO[X| X2 XIS
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2. HiEE 229 =Ue|

A A5Y 2RARJo] wl2A A3ksky 1, QATAS(AL Artificial Intelligence) 71€9] XHe} 5G
5 sA7IEd] HHoR 94 AP 7Kt 23o] /IE AL 9loH, oo 7|E9 2R M| ATt ot
3] ICT 7195 =Wl 79 ICT 714 24208 25 ARQlof A&k Solth. o7 = Al 220l
Az Sily} gh=d AdE 2R A 57 RS st AR S8 AT 25 5 1Y
AHIA ZRE T FR0 A8 Zopt w2 ddiEi Qi FAARI Vs FF2 B3l S5 Al
T9JE0] 7he Folnt. AR FolEe A4 (Detect)stal /4% WHDecision)sto] AH&2 02 o]
(Control)sh= A& Alof 25(Self-driving Robot)?] /g% AHS]#] Ql14]o] ¥3} Folrt. ofu] w]=,
FHAL, €2 5 78 AT T 58 BR ARIE Y AFEE o AHshL, 7Y SHE
9o 2+ A S A=2 0= FAleka ik Tt F2Y ICT HEHA 7|YPE: tiFE 22 AE &=
22 3 7le SHE 9f5f AHQl k22 VIR0l o, Ve 4 AW WA 7IdS e ek
s WA FAE sk itk

A ae] BN & o #ilE-E AeFY =X 419 2= B2C(Business to Consumer, 7|97}
AH|Z} 7F A=), B2B(Business to Business, 7193 719 7+ A=), B2G(Business to Government, 7|4}
B 2 A Hd BT EAoh A8 folk= 43} ARRIS] W tEo] A& g Skt A0l
43 A St et ARR]RO] AYCR ER-OR B 2R 50| Y o AYEH, 9], ERER
AOtE HEO] B4 ofo]|lQl 7Rl 2Hlto] ZRset vidg AT 2R 8 SV vl RAoR
ag7o] Z|diEh

W12 RAHY(McKinsey&Company)= 191 71+ 4= 37}, 17 1183}0] 71532 918t vig 4229
4% S7H= mid v EF 7 FF 109 59 vI=olM 2509 7 ol S7FE Ao® skt
5 7o $59] v/de] Skl wet o g Higo] BasHA HANL Hig ARE HF ARl
FE7ole g BE 9 AL 919 5] olA A5 g AT =i oj&sfjoF & "R Aol
OiFElch v Aol 2HAkE2] 4H] Felle el & AdolRt =tEA] 3, L2l @ ITeijlo]
AZE ARFEHE wA goll weh, ZAY wig AL F3RAIet A% 7ksAdol Eda Atk

U S8 2R AT A, v 2R2 of] E440s A8t 7] Hold, 9
7143 WA 7o) vig-g =i I 2R ARAE AlRgskL itk

2021 September vol.7 no.? 37

MR Wy ME|> 1o mxdumiomdo @

(2]
i
H
S
=
=
T
S
=2
=




02 ISR XIBFY 28

U

HRI(REE/=7)
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J3 6. Semantic HHE Il X2| OA]

symbohc i Symbolic Chair
model model >
Bxplicit | pose (38,22,11,0,0,0,1) \ Explicit | pose (120,52,06,0,0,0,1)
coerdinate frame | map AN coordinate frame | map
wvelocity . ~ -~ velocity -
size (002,28 22) size (08,0812
color i color 2
mplicit | i j Implicit | isKeyObject True
et = model isMovable False
model [y jovable False
isOpen False
canBeQOpen True
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15)  Robby technologies, http://robby.io

16)  Yandex, https://yandex.com

17)  Meet Scout - About Amazon, https://www.aboutamazon.com > news > transportation
18)  NEUBILITY, https://www.neubility.co.kr

19)  Nuro, https://www.nuro.ai

20)  EFFIDENCE, https://www.effidence.com
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22)  Refraction Al, https://refraction.ai/

23)  Robomart, https://robomart.co/

24)  Fedex, https://www.fedex.com
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