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ABSTRACT

In order to realize a smart home, a new type of service that converges the two technologies is required as a method
to overcome the respective limitations of augmented reality and IoT technologies. Augmented reality recognizes objects
and projects augmented content with the recognized objects on the screen. This technology mainly uses image processing
methods such as markers as a method for recognizing objects. In this paper, an augmented reality-based IoT control
platform using markers was developed. By defining a marker unique to the object, a unique identifier displayed on the
camera was distinguished. A smart home system was implemented by calling a controller to control things. The proposed
system receives state information of objects through symptom reality and transmits control commands. The proposed
platform was verified by manipulating household lights.
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Fig. 1 Home network using AR

. SZEA 7J8 ALEIEY AlAH

2 o= Ajtsls vh| 71Nke] SEA ARl
Efl Al 8] dnto] dfshA] g et

£ A Ak, 71101‘5%101 ulE9of, A 7171
2 4E|0] Qlrk AHEol= AE, AlEk], WL, of
017.] Eo] = 2~ OIE]. xlo]—oﬂ 9= A]—?— x.]]g-]s]q] _or]
o QltollA Lt " ol A Hshs W

1054



2 LR 2iol4 H2 A Aol Egele] st
23] W Ao} 7Rtk 123 Witel A A S

Aol EglolE oA T5H AHE] A 23] 2 1
o] Aol 7kssttt Aol Eol= 7MW o] ARzl
A7) 913 Aol Edllo] &S 3t 7o
L= A2 of7]of G55 o] |7t 7he st it of
Yep Ao} &, yEYA A2 A 23T 4 qick
FGAA | FAE o] 7]7] 9 & Fof FefA e Ho]
2 AHE Atk 2e)al ujE9olE FeliA ARl
Hul Al AgloA AbES B4 H 55 S 28kl
ARARS] BB 77| 25 E 2= WHolE ARse] ¥
g9 sk 482 gttt nEdlol= EE A
=ofl ek 23] B WA 752 AlEsHA 9L itk

LS o83t AREQIEHUE Aofstr] {8
App(Application)S 7|&5}3ch AntE Zojy HMD
(Head Mounted Display)E Z3[|4] 50] 2= FAofA]
o] upA & EA5tA AHES T E AlEglich 12 v
SHAE A AR AEIE 23 4= QAL Ao
4= Stk "= OpenCVel ArUcoE ARS8
OpenCV 9] ArUco+= FZ 2 =H} 57} A4 o8} (Augmented
Reality University of Cordoba)2] ¢Fx}o|t}{11-12]. ArUco
A= ou| A7} A3 = A Evm Aol a2 H= 7]
= upAolth HE M wi AT BA7E = ol X Az
PO R {5 A= S se o] A4 ETt.

AQFoh= Al A/ FA AnLE ES o] 8510 AH]
25 sl ey HMD e 22 S84 71717t
3} &= ARl 7ol A AREQIE YIS Al TlolE o
otk Alo] A] M= O] RFID H4= NFC} -2 Ay 4
A] glo] q14)o] 7Fgsfjof gheh. et Aol A &3
o] 5 S SolA] Heto] HAE =R o 959
FANA A2 = ek vpA APEAE o83t 54
A 7]9ES] ARERIE Y AJ AR Qo)A 45 2}
ok A o] Ar|Zof A at Al g-sk= 5 gtk

A
A

21, 2 UES3 MH[A

AEAH S Alof5l7] $lat AnbE g A
sl S Sofo] chalA] AEgich. caket A
7] 913 A= S-GA |22 ALY,
S0l 71712 Y=L AANE A

2
2

> o

A

l

il l—m

I
|

of

>
RERgO o7

% o

u

ol
fr

]_

OIS 0|28t LA 7|8 A2 QIR Hlo] Z2HF 7yt

S5FA UESZ)7|4E, IEEE802.3, MoCA, PLC,
IEEE1394, HomePNA, 52| &4 YEYH 7|&1t
IEEE802.11, Bluetooth, ZigBee, UWB, Wireless1394,
802.15.4a59] F4 Y ELA 7|& % o]F HEHZY
A8/ A dsh= Bridging 71 A5kl QATH13,14].
AnbEE n|E9o] /)% & VEYE AulAE B
5 9 2% Juobazlle A 5
E998 A4Sk BE tupo] 2ol ¥4 Hojof 3
£ 9y sxegojoltt nlEgol 1Y 204 B
ulo} o] ZRESS W i olehe Salsiy.

Smart Home Smart Home
Device Middleware

rr
o
il
NS
o

Smart Home
Controller

Zigbee(UPnP)

Zigbee(UPnP), REST REST

Media Transport

. o, Media Transport o

IPv4 Protocol Network Stack § Network Stack IPv4 Protocol
5 IPv4 Protocol Suite .
Suite Suite

Wireless, Wired Wired

[ [ ]
Fig. 2 Middleware stack of the Home network

Network Connectivity Network Connectivity

Wireless

Sl 2EO2E A4

£ 719 YEYE AFTHT FAL

H|7ko] Ajof 9l Hlo]E] FAl& A ¥dt= HAVi (Home
Audio Video interoperability), UPnP7} TCP/IPEt+= ©|
oF] BAIG ZREDS AGSHoT] vl Quk 717
7l AFe] FAlRte] 7Hss17] el o] & A Hs}7]
3l F=713F SCP(Simple Control Protocol) 5¢] 1th

UPnP= AR7PH, FASAIAX|, PC T ] 5
of 2] Aol EAbElo] Qi gHAIoh Au) 4 7ke] 43
23t FAY S AlF2HTH15]. UPnP+= wlo] A=At
EApol A MS 190l 2 4% H4-S 918 A
PuPE ik chebt gulo] A8 4 S B 7]
0|k, UPnP 7hAo]uf 2h& A} AL o] el
7t gl VESA BAel A AHg A2 2] glo] w2}
o2 7 Au|gke] Adolut Au|et QIEjUlY]
2 ke AT 2 7 A5 AR 3 )
o] &S o] ok AulsolA AH4le 71sS
23 BALE S AIE B 4 QRS #n, o
A A

1055



2N B EAISHS[=2X] Vol, 25, No, 8: 1053-1059, Aug. 2021

¥

Marker Griding

¥

Marker ID and Coner

(a) (W]
Fig. 3 ArUco marker : (a) an example used in AR
SmartHome and (b) the marker recognition procedure.
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(a) AR SmartHome Startup Display and (b) menus
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(a) Remote app controller and (b) AR App controller.
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