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Abstract This paper proposes an IoT-based indoor autonomous driving system that applies SLAM
(Simultaneous Localization And Mapping) and Navigation techniques in a ROS (Robot Operating System)
environment based on TurtleBot3. The proposed autonomous driving system can be applied to indoor
autonomous wheelchairs and robots. In this study, the operation was verified by applying it to an indoor
self-driving wheelchair. The proposed autonomous driving system provides two functions. First, indoor
environment information is collected and stored, which allows the wheelchair to recognize obstacles.
By performing navigation using the map created through this, the rider can move to the desired location
through autonomous driving of the wheelchair. Second, it provides the ability to track and move a
specific logo through image recognition using OpenCV. Through this, information services can be
received from guides wearing uniforms with the organization's unique logo. The proposed system is
expected to provide convenience to passengers by improving mobility, safety, and usability over existing

wheelchairs.
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(Table 1) String from application

String form app Function Command

Launch the navigation

"navmode" -
file

Start navigation mode

Move the TurtleBot to| Publish a rostopic of
the destination type geometry_msgs
corresponding to the with destination
number coordinates

number indicating
specific destination

Start logo tracker Launch the logo

logomode mode tracker file

kill the logo tracker
process

"cancel" Exit logo tracker mode




74  MEQIEUgSE=EX| 103 X235, 2024

AEE = NEA ol4Ho] &3t HlolEo wet A
S Adste] BER9 9 HEE WA ol
w2} AREA}= navigation, logo tracker & 7H] &
£ "o w2t Agg 4= Qlt}. £9] navigation BE
oA Yok BEXE &¢ 4 g AEste] EAof
A2 =g w7t
& AutE Ao}

A 7
o vlLalAe W A8} Rebg Fole ATt et

il
N
%

N
o2
_o|L
bt
ro(r
Kl
o)
rr
I

B EFe e BEA, UET 59 Ay 3004
S8 AFRANY 0] AeF AW A
o} 49] B7lo] W) FT FREO| W A B
A9 zol 28T L 45 AeolAR WIS 24
3 AL A8AoA M2AS F ¥ ohyet o A
2 olold 4 Itk BT A9 Ik 2 AEE 9]
44 ) whgo] 28] $E A 4L A9 & 9ok B
QT APo] AT AES Vo R ARFYSHE A

U At BAolE Akstol Mol HHATE oY
SHI £3) B2 A AGA] 2] RS FOIES 5

k. E3 Qhie] kvt Wagt A9 fUES) 21
£ ZAsto] QAL Wek 4 YEE Bt webA A
oke Al2Ele BA0] 59 A Aexwol] B8 4
9l Aoz slrdr}.

REFERENCES

[1] KOSIS(Korean Statistical Information Service), Status
of need and possession of major assistive devices for
the disabled[Internet],
https://kosis.kr/statHtml/statHtml.do?orgld=117&tblld
=DT_11732S0113&vw_cd=MT_ZTITLE&list_id=117_117
32_10_002_04&scrld=&seqNo=&lang_mode=ko&obj_v
ar_id=&itm_id=&conn_path=MT_ZTITLE&path=%252F
statisticsList%252FstatisticsListIndex.do.

[2] S.H.Lee, A.E.Kwak, S.H.Lee and T.K.Kim, “A Study on
the Smart Wheelchair,” The Korea Multimedia Society
Spring conference 2023, Vol.26, No.1, pp.92-94, 2023.

[3] D.W.Kim, Y.H.Lee, W.H.Jang, K.T.Moon, S.W.Jeong,
and J.B.Kim, “Comparative Usability Test between
Manual Wheelchairs for the Development of Manual
& Power Hybrid Wheelchairs : Focusing on People
with Physical Disabilities,” Journal of the Korea
Academia-Industrial cooperation Society, Vol.24,

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]

No.3, pp.392-401, 2023.

J.S.Ju, Y.H.Shin and E.Y.Kim, “Intelligent Wheelchair
System using Face and Mouth Recognition,” Journal of
KISS : Software and Applications, Vol.36, No.2,
pp-161-168, 2009.

S.H.Park, “Gaze Recognition Interface Development
for Smart Wheelchair,” Journal of Rehabilitation Welfare
Engineering & Assistive Technology, Vol.5, No.l,
pp.103-110, 2011.

S.C.Kang, ‘Development of powered wheelchair control
system using head tilt signal,” Dong-A university,
Doctoral thesis, 2010.

Y.R.Choi, K.E.Ko, H.J.Park and K.Y.Lee, “Intelligent
Smart Wheelchiars Using [0T,” The Journal of the Institute
of Internet, Broadcasting and Communication, Vol.22,
No.1, pp.89-94, 2022.

TurtleBot, TurtleBot[Internet],
https://www.turtlebot.com/.

Ubuntu, Ubuntu: Enterprise Open Source and Linux
[Internet], https://ubuntu.com/.

B.Peng, R.UNumonov, S.K.Yeo, T.K.Kim, “Implementation
of IoT-Based Hydroponic Cultivation System,” Journal
of Internet of Things and Convergence, Vol.9, No.4,
pp.56-69, 2023.

Raspberry Pi Foundation, Raspberry Pillnternet],

https://www.raspberrypi.com.

J.H.Moon, B. Peng, JHZKwon and T.KKim,
“Implementation of Smart Umbrella Stand Based on
10T,” Journal of Internet of Things and Convergence,
Vol.9, No.1, pp.57-64, 2023.

ROS Wiki, roscore[lnternet],
https://wiki.ros.org/roscore/.

ROS Wiki, RVizlInternet], http://wiki.ros.org/rviz/.

T.H.Park, ‘Implementation of an Errand Robot Based
on Robot Operating System,” Soongsil university,
Master's thesis, 2020.

D.J.Kim, W.S.Choi, S.P.Ju, S.M.Yoo and ].Y.Choi,
“Smart Streetlight based on Accident Recognition
using Raspberry Pi Camera OpenCV,” The Journal of
The Korea Institute of Electronic Communication
Sciences, Vol.17, No.6, pp.1229-1236, 2022.

S.H.Chun, J.H.Choi, Y.J.Kim and S.K.Kang, “Smart Door
Implementation Using Jetson Nano-Based OpenCV
and Deep Learning,” The Journal of Korean Institute
of Communications and Information Sciences, Vol.46,
No.2, pp.380-387, 2021.



0| A &{(Seong-Hyeon Lee) =359
=20184 3€ ~ &4 : FHEAH

S AR AFASTAR

TAER
AREIEY(I0T), HlolE ol

Z 0F 2(Ah-Eun Kwak) [E312]
= 20209 39 ~ @A 1 FHEAH

= It L 51F]
St AR ABASFE

EARR
AEIHN(0T), FHHE ALH

M
o

0| & dll(Seung—Hye Lee) B3
#20214 39 ~ @A : FYEA

ohi FHE AR

TAEOD
AEEHU(0T), FEFA

2 Ef =Z(Tae-Kook Kim) [BAIE]

=20049 8¢ : ZstL
A7) AR g SR (5 SHAD

= 20064 8¢ : 1St
7t E 2 Y AstaHF5H A

=20149 8¢ : st
Tetd& 2 AstaNFshatAD

=20164 3¢9 ~ 20224 29 :
SHtistn AISRE 14

#2022 3 ~ A AW HFE-ASA

58 PS
SO W

0

ol

(TAlEp
AFERIEY(I0T), 2612 AS YIEYA(CDN), o154, <1
SA5(AD), gHolE|(Big Data), HHFY AH]A





