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[Abstract]

As COVID-19 spread, non-face-to-face activities were required, and the use of service robots is
gradually increasing. This paper analyzed the relationship between the increasing trend of service robots
before and after COVID-19 through keyword search containing the keyword 'service robot AND
non-face-to-face' over the past three years (2018.10-20219) using BigKines, a news big data analysis
system. As a result, there were 0 cases in the first period (2018.10~2019.9), 52 cases in the second period
(2019.10~2020.9) and 112 cases in the third period (2020.10~2021.9), an increase of 115% compared to the
second period. The keywords commonly mentioned in the analysis of related words in the second and third
periods were COVID-19, Al, the Ministry of Trade, Industry, and Energy, and LG Electronics, and the
weight of COVID-19 was the largest, confirming that the analysis keyword. Due to the spread of Corona
19, non-face-to-face is required, and with the development of information and communication technology,
the field of application of service robots is rapidly increasing. Accordingly, for the commercialization of
service robots that will lead the non-face-to-face economy, there is an urgent need to nurture human

resources that require standardization and expertise in safety and performance fields.
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I. Introduction
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Table 1. Development of robot power generation
step 3.
division Step 1 Step 2 Step 3
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robot SilTp:]ee/ Human
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Focus on
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control us
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tion [Finished product] Service-based
Expansion of empirical commercialization
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Atypical Atypical diverse
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environ Orthopedic Daily environment.
ment | environment Indoor/Outdoor
Outdoor zoom .
connection
Source: Ministry of Trade, Industry and Energy.
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II. Related Works
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1. Growth Prospects and Tasks for Service
Robots

opZlioholZll(Markets and Markets)o] 'AH| A=Y A|A}
(20261)° HuA{ofA] F2LHY(COVID-19) & &4
ClEo] AulAzR Ao Heh As gasith 718 =
2 7ML w8, 02 294 U Al T2 srjey,
5 9 A} 2of ol FEEIE AR} S71eto] Aul A2
Aol R 23.3%(2021'9-20264) P Folrt,
2021'(3620] D)ol o]o] 2026%(1,033%) 2ol ol
S A pRE 285 4T Ho2 2A3CH10]

=

1.1 R&D and distribution plan of service robot
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1.2 Sales of domestic and foreign service robots
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Table 2. Domestic Service Robot Sales (2019)

Contents
(Unit: 100 million)
Hanwha Precision Machinery
(3,534), Goyoung Technology
(2,095), Hyundai Robotics
(1,892), Robostar 1706)

Compan

Division .
ies No.

Companies with
more than 100 4
billion in sales

Companies with

less than 10 486 92.6% of robot companies.
billion in sales

o,
Number of 320,000 Metals (22%), Food and

manufacturing Beverages (28%), Electrical

. its. .
robots introduced | "™ | and Electronics (9.2%)
Reduction (14.6%); Robot
. Increase .
Service robot or vacuum cleaner, educational
market. robot. Increase (8.3%);
decrease. .
Wearables, medical care.
500 or more; 2 companies,
100 or more: 6 companies,
Sales scale 350 P

less than 50; 339
companies (96.9%)
Source; elec4, 2021.6.8

1.3 Service robot invasion of privacy
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2. Application field of service robot
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2.2 Development and utilization of domestic and
foreign guide robots
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2.3 Development and utilization of domestic and
foreign caring robots
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2.4 Development and utilization of domestic and
foreign delivery robots
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III. The Proposed Result

2 AFE Yoto] w2 o]y FAAIARIQL BTl
% o] gsto] ]2 31(2018.10.1~2021.9.30)7F “A¥] A
AND B|Tj$1" 7| er} 23tel A AN Ang 2
s} o} 1xF B4 7]7k2 2018.10.1~2019.9.30, 27} &
A 7|17k 2019.10.1~2020.9.30, 34} 7]7H2 2020.10.1~
2021.9.302 LE3to] 29 LAY Mol 1k} 7|7k} 2
A} 50] "]|ojHo] Qg 2~3&} 7]7to]| ‘AjH| AR}
A THo] Ago] tiste] WA =-7]YE EFE-An
o] A2 sigit
&2 39(2018.10.1~2021.9.30)7F ‘M| AR S 719
E2 AMSE A} 1R} 7|7tol= 2597, 2R} 7|7t 275



Analysis of the relationship between service robot and non-face-to-face 251

2. 3&F 7I7toll 3197102 ESH SIS BTh &
2 713 HdH’ 9] RA A= 1RF 713%0] 25,3887, 2
A} 71710)] 80,8977, 3&} 7]7to]l 132,65871 0.2 F 219
o] o] w2 H|tfH AH|AR 1R} 7]71o] H]sto] 24}
7130l 3.28), 3&} 7]7toll= 5.24] TiE Sttt A
H|A28 AND H|tfH 7197t Z3E 5A e 12
LH9 28 Q1 1A} 7|7toll= 07, Ay 91 24} 7|3t
£ 527, 3&F 7I3toll= 112710] AME|QICH8).

1. Relational analysis of ‘service robot AND
non-face-to-face’
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1.1 “Service robot AND non-face-to-face
relationship analysis
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Hvundai Heavy

Industries Group LG Electronics

vice
president

Corona *

Hvundai
Robotics

covid-19

Robotics Lab
Director

humanoid
Fig. 1. ‘Service robot AND non—-face—to—face, weight

(number of related articles)’ applies ‘7’,
(2018.10.1~2021.9.30)

Table 3. Comparison of the 2nd and 3rd period
relationship diagrams

221(2019.10.1.~ 3%}(2020.10.1.~
2020.9.30) 2021.9.30)
Wei Wei
No. Name ol Name i
1 smart 55 covid-19 50
2 Hyundai Robotics 47 Corona 36
Hyundai Heavy .
3 Industries Group 34 LG electrically 9
4 global 31 Daegu Mayor 6
5 Corona 24 Head of Robotics 6
- Lab
6 Hyundal. Heavy 22 mechatronics 5
Machinary
7 vice president 17 TNG 4
8 covid-19 15 | local government 4
9 LG Electronics 12 |ndustr.|al 4
revolution
10 | industrial revolution | 12 Pleto Rtlzgtlcs Co., 3
11 business 12 Robot Industry 3
Cluster
12 system 11 robotics 3

1.2 Keyword trend of ‘service robot AND
non-face-to-face’

ZAAIgE Mu| A2 AND R 79 ert BEE A
A4 97t TR AlFol AHIAR J1A} 215 o}
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Fig. 2. Analysis of the number of keyword articles for

‘service robot AND non-face—to—face’
(2018.10.1~2021.9.30)

1.3. Analysis of related words of ‘service robot

AND non-face-to-face’
‘Au]ARE AND H|OH 719 E’ete] AR/

A4 1002 T21H99] S302 wighw A o
o7} 970 Z7}2 230 Bayo] kobgon, Az}
19 5 G Lol vIhH Au|A2E U 5] 2Uo]
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23 Bolol 859 IAEE $2L 2HY AR A
MRS E HElAZE B8 SR A FAT AY-A D
25 2% 5 uUY AMARE 4% SHL 9
[15~17].

Fig 3014 "22UH9, KT, drj2ues, doj53en
$. AL ALERF 9% W, OAlE K 50| AlgRoR

wofl Ho Aol TAl HERRT

Fig. 3. 'Service robot AND non-face-to—face' related
word analysis (number of news analysis cases; 100,
data type; weight) (2018.101~2021.9.30.)

Table dollA] ‘(8] A2%) AND |cj it} 75
X719 R4S BASIUA T21H199) SHto )
g% Arle) Gejo] F7IsleA 230] WeYE koly
O, A4 olo] me} At Rofe] ol Hat By

ot SRS 0 F1200ln, KTE e g3
2% SWIgne) By PloH =22
o] ABAs HA|2T 56 B4 Qluets g5
=13
=

- AT ULE ABARSOl

Table 404 ABl2233} Bgo] fe2old A2
L 715|424, 7191S Y4 6014 91 209PHA]0] At
ofolt}. giTo] 20l2 3 21}(19.16/116), KT( 11.1/
167), Jth=2H¥EA(10.11/40), JAHF5R15(9.81/23),
AI(9.33/141) 5 F2 T2} |2} Alcho] slch Ayl
27h aPEe MlAzgel g #47 BEE: Rop
Sol &2 5AIE ol29ct.

Table 4. Analysis of related words of ‘service robot

AND non-face-to-face’(weight/keyword frequency)
(2018.101~2021.9.30)
weigh|frequ weigh| frequ
No Keyword = |emey No] Keyword = || eray
1 covid-19 19.16| 116 | 11| Incheon TP | 536 | 24
Incheon
2 KT 111116712 Techno Park 528 | 7
Hyundai video
g Robotics 10.17} 40 13 solution 5.19 /
Hyundai Heavy LG
4 Industries 981 | 23 |14 . 5.1 60
Electronics
Group
Hyundai
5 Al 9.33 | 141 |15 Motor Group 494 | 7
6 Al 7.12 | 86 | 16| IoT devices | 4.8 6
7 | car sales site | 6.9 8 | 17| Incheon 451 6
g| digital new | a1l 25 |18 big data | 45 | 25
deal
Ministry of
9 |Trade, Industry| 6.77 | 29 | 19| Moon is 429 | 45
and Energy
10 untact 6.39 | 54 |20 care 424 | 46

2. Comparison of ‘service robot AND
non-face-to-face’ in the 2nd and 3rd period

IxF 730l 3219 o]F JIRIeR ‘Mu|Azy
AND IR0} 42 7o) gigid 7Izol2 e 2xjet 3
A 71710 Ao AREGNE Z1HEete] wA R AW
of ¥4 AT vlwsioic

2.1 'Service robot AND non-face-to-face
relationship analysis and comparison
Fig. 504 ‘Au]AZ% AND H|tj¢l’ 7]9=2 YEY
FE = Alfelet AulAg ZHEA(HAVIAL A4)e 5
‘e AMasoirt. 221 7|70l Tlgdmet B Qe 16719
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Fig. 4. 2nd and 3rd Period Relationship Chart Comparison
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2.2 Analysis and comparison of related words of
‘service robot AND non-face-to-face’

Table 50l 2, 3&} 7IRT 5502 15814 Qtof] A2k
 FARE 219, AL ARG SARIEE, AdEAIAr
., LGAIRIo|o, 2~34} 7|7tof] A ¥imjz S=2UH197F 7}
SAPEAIY 1ot 74 719 =(AB]A2% AND H|tfH)
o ATl 71 Ee F1Y=YS & 4 qgICk
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3&} 71719 Aol Covid-19 (14.14/93), Al(9.23/
125), AhRE25(8.93/8) 59 &olitt.

Table 5. Analysis and comparison of related words
of ‘service robot AND non-face-to-face’

2nd(2019.10.1~2020.9.30) 3rd(2020.10.1~2021.9.30)
weig | frequ weig | frequ
Mol Keyser hted | ency Myt hted | ency
1| Covid-19 |1886| 112 Covid-19 14.14| 93
2 KT 16.97| 290 Al 9.23 | 126
Hyundai
Heavy Hyundai
3 Industries 16.85| 61 Motor Group 8.73 8
Group
a| Hvundai s 500 99 Al 863 | 84
Robotics
5 untact 10.32| 42 lift 726 | 116
6 Al 8.95 | 202 | 2utomobile o) g
business site
digital new Incheon
/ deal 71222 Techno Park 6.77 8
g| Video | 5qg| qg | underaround | oo 1 3
solution mall
9 | big dat 554 | 29 LG 6 78
g data ' Electronics
10 busmes§ 545 | 42 Incheon 5.38 7
cooperation
Ministry of
11[, Trade. 151 48 | Incheon TP | 5.36 | 24
Industry and
Energy
12| IoT devices | 5.09 7 Daejeon 518 | 17
Ministry of
13| institutions | 4.8 12 Trade, 5.1 28
Industry and
Energy
Digitalization
14| Of social || g | Custom 488 | 7
overhead information
capital
LG
15 . 462 | 30 DAL-e 462 | 54
Electronics

IV. Conclusions
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