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Research on the virtual reality technology to remote control
robot

Hsiao-Hui Li & Chun-Jung Lin & Yuan-Hsun Liao & Zhen-Yue Wang
Abstract

According to the annual report of labor inspection statistics released by the
Occupational Safety and Health Administration of the Ministry of Labor, the number
of disability accidents in 2019 was 11,318, the situation has not been improved. In
order to improve occupational safety, the government keeps proposing change plans.
In some occupations, due to the special working environment, although there is
continuous functional training, the problems still cannot be effectively improved.
Robots have been widely used to perform in high-risk and complex environments. For
unpredictable or constantly changing environments, manual supervision or remote
control of robots is still required, to avoid unpredictable problems. Therefore, how to
reduce occupational injuries and facilitate the completion of work in these complex
working environments will be an important issue. This research will integrate the
perspective of the robot with the virtual reality. Assist the operator to control various
behaviors of the robot in a more intuitive way at the remote end. It is hoped that
through the design of this research, special tasks can be performed by remotely
operating robots to reduce the risk of occupational disasters. Reduce the risk of

occupational disasters.

160



PHERE ~ MESE - BUTH) - M EEERAT GBI es AR (E 5t

Keywords: Virtual Reality, Robot

Hsiao-Hui Li, Assistant professor, Bachelor's Degree Program in Chain Store Management, Tainan University
of Technology, Taiwan, E-mail: xiaoshui@gmail.com

Chun-Jung Lin, Associate Professor, Chairman, Dept. of Al and Health Management, Central-Taiwan
University of Science and Technology, E-mail: raymond@ctust.edu.tw

Yuan-Hsun Liao, Assistant professor, Master Program of Digital Innovation, Tunghai University, Taiwan,
E-mail: yuanhsunliao@gmail.com

Zhen-Yue Wang, Student, Department of Information Management, Tainan University of Technology, Taiwan,

E-mail: D06220755@gm.tut.edu.tw

161



EWRAGERIEET] 2020, 10(1), pp. 159~170

A F
R B INBE L > L F AN B A A E R TR 0 44 108 £ £ A B
FEERE 2R > s 0 2020) 0 B2 X
FE 2T ERHAARBER > LR FEPFTAFFS I Fh
a

i
>,
_\.
i*_*t
_l
-+
ey
=
i\

I'E_’kﬁmlggk'iﬁvk‘g‘v"I,(;ﬂ]?}‘ﬁﬁl’}lj,ﬁ,zoﬁi/,)a
FE < 4o 2009) F1dein 7 PAEATE IR 0

472 LR Bk o B

FLiEFeh1ied 2 £- BEL ST HE o
PARBEAFES JF S RA FRENZEANPEL RBB APRE LR

T ¥ REAIFERI T4 k2b¥ § gy (Wirtzetal, 2018 ; Kumar et al., 2019 ;

Wang & Siau, 2019) > p 3 A = ’\ﬁ*‘uf%*»él;i?’ AR R UEER T AR E
B AR RANA > 2 F A ek BB KTHI A 23T LA TE PR
(Huet & Mastroddi, 2016). > PRI B A A * *E T2 & 2% {riZ £ PR, .(Luet
al., 2020.) &1 FWUE - FRH-RFEZAZFF AR NF I ppH L T E L
Sld= 0 E R Y 224 % chiwe e i1 (Lelieveld & Wolswinkel ,2017; Vasconez |,
Kantor & Cheein, 2019) » 4p i3 A K a8 B A HF B 2 5% A K&-€ L 4o chR L o

BEARIS A RS AR b RIoiFfeanTk B Y 70 R FIRRIS 72 ¥
BLHRBEMTE AL E"E‘“ji‘iﬁi » LGRS RM R AR 2 0 S0 iR
T 0 A K% & DT 8 (Virtual Reality, VR) 2 £ B3 BA (T2 7 » #
WEADREZERTBRAE 6 L FHAFRF LOME R AR TH T 2 ndg
BHETMEROD AP EASEAT S BERRE VREAFRER Y F 1E
Pl Sl EL > DI RYPBELG L AEPPBMF I BEIHRITE D VR
XY W RBF T AoTRR SR X o R AR 2 RBR TN R

o

(-) B&®ERAE

&% % (Virtual Reality » VR)* §ii 8 7 "6 SR = Blem#m s & 0 € 3% (F
3 ET G LR EN% PRBEX I RFL RG] FRERREREREZR
e R et w#ﬁ‘flfil%?%ﬁ}é‘iﬁﬂ R EaER s I R AR R A

5l

H.,
R I ﬁ b3 4 1T enTR3 R (Liao, Li & Xie, 2019 ; Havard et al., 2019 ; Ding, Li &
Cheng, 2020) -

162



FRERE - MRS~ BUTE) - TEN EBE SR AR IE 25

VR 4 = & #£4 1234 % Burdea and Coiffet 41994 # 3% 11358k W VR B E & ©

3 # |+ (Interaction) ~ ;% 1 (Immersion) £ # {4 (Imagination) = 58 & B » & ﬁf‘uiﬁ
B IR S R B 31 FrA(de Bl 1) o 3 & {4 (Interaction):dk 1T F Aom R BALE kA

3 B ARG R R FREFHL L SRR R R W RIE o B T
f’F—‘ﬁ‘ e (T it Sdp 4 > T TEHAL ARFEE F Y o Aot i TF g PRl B ohig
B o itz (Immersion):i% iE & #F B Bl E- BB ¢ @

LK B
EFUAFA R BFEPENFLE > RHFTFUEAE LN NI MI R
Bz voard keanflgER o & ns}\ra‘(lmaglnatlon) ENAET S AL IR Nk A
REfrAEs N7 S ERGS MnRe A ERFEFSE S F KinEWER DR
PRV W3 .r—‘ﬂk pe gl @ e B (Burdea & Coiffe,1994 ;  Sheridan, 2000) - 3
L e
B ERE S 2 KR rE AT S TN B B SRS E N R eh
% &7 72 LF 2 /A F5 WY ~ g (Ranasinghe et al., 2017 ; Kim,

B m T B OR o f oriE foem(Hvassetal, 2017) 0 £ 3 5 p A

o
=

i

A 1

2

Jeon & Kim, 2017) -

B3R B 3T

(=) B F AL ™ AEF

¥ o EAKIN0ENERIEL Lo FREYO0E P FHNEFES

163



EWRAGERIEET] 2020, 10(1), pp. 159~170

L E SR E FE RS CERAF S BRI DG o RS B ¥
PEATL P e R ESE SR B EA R LR LR MBS o B
45 51 (Yanyan & Meng, 2020) » & 3 i A7 3 chef (> > 5 F 4 4 1080 & & W 4o

%‘L.{/{{e,—/r,)% P BA 3N P,fi* oMt TERY Ff\lFl T 7 B;I‘l\*;vl‘l]é/{h— N nﬂawﬁ;&
= (Petrescu, 2019) » &3c * o > AAIPF AT MK TV RS REEAFY R E
B4 EY A BL L pRi(van et al.,2019) o @ B E T ¢ k (P HEE D
WA RSP E S5 T AT LT AR (Kaur & Kumar, 2015) » fizdt 7 e e
%ga,g?liy%g4{§g%ﬁ§?ﬁw§ﬁxli20ﬁ*%ﬁmlﬁ R
Bp iR RHEE A AR QRO R P 4 B 0 B ki PR LT 0 K
WA Aokil o AT E R Al A LR GRAL > P OF B E YT IEB R A G p A
RA A BB AR FTHRRFEEETA BRI A
#p ¢ 12 & pRF-(Wirtz et al.,, 2018 ; Kumar et al.,, 2019 ; Wang & Siau, 2019) > ie 4t
MHEBEFIFEIRFF DR ERAEA R BT wmiFL TE 4] = 2 (Liu & Wang, 2020)

I RRBRERP T LET
B%’@?%ﬁW%%W BRI A T aiE R o
cfer BEReX B ¢ o TRER AL K ALiE (T K S BrEEL A Y
BRFETET S A S B A SR TERE ) AR o Tk
\ S PN R LR S sl SES RN 3
IFHERE SEARTE TG rREA P EERFLFTREAL GE iy R
B P (T W Ao TR chg X 2 Tk Yy v & 2 PR B Y R FIEEE B2 T e
1 iF o
ARG B AR 2 T 0 FAGRAPBAS RN P E LR
RS AR L B ESE i E R IE R E N e 3 R
WHEFfoTERL G 2 A HWBEBEDFELE > THET PWM ik &% 8 4
HE Rd 1T B EEGF (S > LT Uduino frR T BT S aE e ELEd B EF 2 R
WoREEET SR o TR T - PR AR PRI L
WEAfobme > RETEEIEEFBERE LR PREIARIET S & F
BHr RPEFAXRRIBR T CEPFT A PTEI S 4H50 0 ©8 S 0 HE & A

164



P MRS - BUTE) - TREM ERE RS S B NRE 25

b

N 5 =2r=21
K e

PPN > TR AILER IR R P BT

¥

5t 72 PWN SRR

B 2 s SR8 A7 E

BT R L (WoR] SRR A R) B F L o T oS BT LS G Y o
BEFBBRE NI P o E AL R REMBEA I OE S ARyt 2K
ERBMIBBBE L iR TP R HFPBEL DL AARANS  RET B
BTG SRR EHE S W E L RALE T RAHER T AARRL
PRSI EERT RFE MY B AeR] 455 47T o

?‘IXL

g Wifif
HEEIPA X

A
F

)

BhEAL
Wifi#ezs

Wk )

ENCRE 523
B 3 BB EL B

165



ERALKEREEEF] 2020, 10(1), pp. 159~170

M 5VR %
B~ ST RIFEE AT

AR LARTAT ARG SERRRREFEAREBE A LR
FOTRIE R T R ERARL B i o BB T Z R RIE 0 A B R A MRS
BB T PR EARRRR T SRR PREANE RET B LT

TG R R JF D IR A T R ST AR R B o

AFT AR PREFRFTEFRIZBE L 0 FI o BREORR ST ED

T AR A TR T o PR NI Rl R ITE LD RS LA
WITeFRER - RIBRE R od 19970 & BB T RFERF §F BB apin
BRI 1 fpenues > g0 g wBengFd o R F L AHE AR T BITFERM

166



MRS  BITE) - LR RREE A S Bt AR TS

UL

S X3 R T T F- g7 14
REBR TR R BEEF 1A |23 5§
et

ViR

2
v

F_‘.

AR

;I/E.
l

T4 A S R - TefE

)7‘@‘ %?ﬂ&‘%ﬁf"& BT )% %’{,mﬁﬁ‘ )i /P'J Fé
U B AR PO AR B S S
ﬁ_

)—ﬁ#

l\i"

, Wb

3

L‘I’:" o

AR b A K
L& o T AT P EBARPRBEREFAEGE £ L

SR P 5 ARRIT o MEL
RE X ) RNk it R

% 2Wifi i 2h erpedpt a4

DA e o> DT ﬂ\P;E /?'J;é"‘l‘—"—

EEREE O BRERERACL 2

e
5OV ERT

WEA AR MK 55410015 &
T A I RPN R L kb TR AABE AR L R
e it B FR A SR U AR R K

w15

o

SarT |9lpnT 9l 0% YR

1027 | HLlpymT HLlpynT 0% EX S L4

o™ 1929 914 10% 82

2022 F |93z | N3P 40% 7 TG REPFEF
£ g7id4 ELC

(2) m#HT B, ¢ 0T o8 R G dlona Pl

AITAIBEAL > T U BT B LM
wﬁﬁﬁ:ﬁ&ﬁT’“Wﬁﬁﬁﬁ%m,W$$%%%

bR BT T T iy

PR S L
Brebph %0 LB R #

% 3 VR x it

TR ¢

)

\

-

"’h’F‘m ’ m@‘*?

«La

{IQ TR RIBFE 0 F ﬂ\ﬁﬂ;i

3T o BT B 8 AT

Ui TZ TR AAH S > R L ERT B

%5

TR <

L

e B ARG B L 5 T L PlArTRIR

R E P N L i

PC =¥y #7xie

PC ki

510MB

460MB

1.5GB

1MS/1000FPS

VR s #!

1.1GB

1GB

2.4GB

5MS/200FPS

167



EWRAGERIEET] 2020, 10(1), pp. 159~170

i~ 2%
pEARY AP TR RFELIM S ADBEAR > SR GRS F R EHED
R B Y PWM LR B A 3R S (TR R
DR BEE %%?ﬁﬁﬁ’iﬁﬁﬁ%$%$&%ﬁﬁoﬁﬂ’E@VWiﬁ%
FREALRRT R BER LR 3R ARG RRTE T PR EALAH
A=E s £ AN %%Fﬁ%¥&#ﬁmsz“
PORER AL hFNAPnd EY > AT RERRTE AR N
FIBE A BEH L RRS BT BRI AR S TR SR E L
ﬁﬁ&%ﬁﬂw%’fﬁﬁﬁ$ﬁﬁim%%&%%&/» B f o Rt

RERC PRI A IHFETEEA > LR GEADE Y S5 A KA A o
B EPRD P E L bR HATH A T LI #ﬁ%ﬁﬁéﬁﬂﬁﬂﬁﬂ
o Flp MG L PRGN FEE A Sk ERET R R TR R
ﬁ?ax%@%ﬁﬁ%$4%g$;ﬂ%vﬁ¢¢@ﬁmﬁ’ﬁwﬁﬁﬁggﬁﬁ@

IRE EWE L AT RRORERST R A EERRT R LTER L DR
oot FTALGLHERIFNDI R EHF A ’?ffé#;&nrﬁiénﬁﬁ} BT

B0 (AREE LR RS T ULk A S b (B e FE

342

3:;%&#4%(2020)06 NERIER S S S T S R R

24201 ER BB R L A4 B G EB BT S w0 TR .
¥ p : https://www. storm. mg/article/1633978 (accessed November 28, 2020)
8 (2019) - [J7 fF VR Days 332 # ] 25k 1 ¢k > VR e’ X € { oRul AF 458 3 ok 3
B0 < ARF AL F o WP
https://fc. bnext. com. tw/vr-days-netherlands/(accessed November 28, 2020)
Burdea, G. and Coiffet, P. (1994). Virtual Reality Technology. New York:

Wiley-Interscience.
Ding, Y., Li, Y., & Cheng, L. (2020). Application of Internet of Things and
virtual reality technology in college physical education. /FEE Access. 8

96065-96074.

168


https://www.storm.mg/article/1633978

PHERE ~ MESE - BUTH) - M EEERAT GBI es AR (E 5t

Havard, V., Jeanne, B., Lacomblez, M., & Baudry, D. (2019). Digital twin and
virtual reality: a co-simulation environment for design and assessment of
industrial workstations. Production & Manufacturing Research, T(1), 472-489.
Huet, C., & Mastroddi, F. (2016). Autonomy for underwater robots—a European
perspective. Autonomous Robots, 40(7), 1113-1118.

Hvass, J., Larsen, 0., Vendelbo, K., Nilsson, N., Nordahl, R., & Serafin, S.
(2017, ). Visual realism and presence in a virtual reality game. In 2017 3DTV
Conference: The True Vision-Capture, 7ransmission and Display of 3D Video
(3DTV-CON) , 1-4.

Kaur, T., & Kumar, D. (2015, December). Wireless multifunctional robot for
military applications. In 2015 Znd international conference on recent
advances I1n engineering & computational sciences (RAECS) (pp. 1-5). IEEE.
Kim, M., Jeon, C., & Kim, J. (2017). A study on immersion and presence of a
portable hand haptic system for immersive virtual reality. Sensors, 17(5),
1141.

Lelieveld, I. and Wolswinkel, W. (2017), How intelligent automation and
robotics impact [T service delivery, available

at: www.accenture-insights.nl/en-us/articles/how-intelligent-automation-r

obotics—-impact-it-service-delivery/ (accessed November 28, 2020)

Liu, H., & Wang, L. (2020). Remote human - robot collaboration: A

cyber - physical system application for hazard manufacturing

environment. Journal of Manufacturing Systems, 54, 24-34.

Lu, V. N., Wirtz, J., Kunz, W. H., Paluch, S., Gruber, T., Martins, A., &

Patterson, P. G. (2020). Service robots, customers and service employees: what
can we learn from the academic literature and where are the gaps? Journal of
Service Theory and Practice, 30(3),361-391.

Matheson, E., Minto, R., Zampieri, E. G., Faccio, M., & Rosati, G. (2019).

Human - Robot Collaboration in Manufacturing Applications: A Review. Robotics,

8(4), 100.

Vasconez, J. P., Kantor, G. A., & Cheein, F. A. A. (2019). Human - robot

169


http://www.accenture-insights.nl/en-us/articles/how-intelligent-automation-robotics-impact-it-service-delivery/
http://www.accenture-insights.nl/en-us/articles/how-intelligent-automation-robotics-impact-it-service-delivery/

EWRAGERIEET] 2020, 10(1), pp. 159~170

interaction in agriculture: A survey and current challenges. Biosystems
engineering, 179, 35-48.

Petrescu, R. V. (2019). Medical service of robots. Journal of Mechatronics
and Robotics, 3, 60-81.

Ranasinghe, N., Jain, P., Karwita, S., Tolley, D., & Do, E. Y. L. (2017,).
Ambiotherm: enhancing sense of presence in virtual reality by simulating
real-world environmental conditions. /n Proceedings of the 2017 CHI Conference
on Human Factors 1n Computing Systems, 1731-1742.

Selwyn, N. (2019). Should robots replace teachers?: Al and the future of
education. John Wiley & Sons.

Sheridan, T. B. (2000). Interaction, imagination and immersion some research
needs. [/n Proceedings of the ACH symposium on Virtual reality software and
technology, 1-7.Wang, W., & Siau, K. (2019). Artificial intelligence, machine
learning, automation, robotics, future of work and future of humanity: a review
and research agenda. Journal of Database Management (JDI), 30(1), 61-T79.
Van den Berghe, R., Verhagen, J., Oudgenoeg-Paz, 0., Vander Ven, S., & Leseman,
P. (2019). Social robots for language learning: A review. Review of Fducational
Research, 89(2), 259-295.

Wirtz, J., Patterson, P. G., Kunz, W. H., Gruber, T., Lu, V. N., Paluch, S.,
& Martins, A. (2018). Brave new world: service robots in the frontline. Journal
of Service Management, 29(5). 907-931.
https://doi.org/10. 1108/ josm-04-2018-0119

Yanyan, D., & Meng, C. (2020). Application Problems and Solutions of
Intelligent Airport Service Robots. /n E3S Web of (Conferences ,198.

Y.H. Liao, H.H. Li, Z.H. Xie. (2019). Study of Virtual Reality and IoT for
Exploring the Deep Sea. Journal of ICT, Design, Engineering and Technological
Science, 3(1),11-14

170


https://doi.org/10.1108/josm-04-2018-0119

