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ABSTRACT

In this study, we propose a reliable command placement recognition algorithm using
tangible commands blocks developed for our coding puzzle platform, and present its
performance measurement results on an Augmented Reality testbed environment. As a
result, it can recognize up to 30 tangible blocks simultaneously and their placements
within 5 seconds reliably. It is successfully ported to an existing coding puzzle mobile
app and can operate an IoT attached robot via bluetooth connected mobile app.
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— Development of AR-based Coding Puzzle Mobile Application Using Command Placement Recognition —

014 &yt wWE ARTag[4]7F A= ew, A
7b Bukd 7)eAE wiAE A" ¢ e

ARToolKitPlus[5]7F A= ith. ARTagtt
ARToolKitPlus 2t} g0 4sta w9 7}¢
o= vAZ A4 5= 9= ArUcol617F 2715
Arh

FEEudol A ALe ArUco HAE 7]& =t
7 (fiducial marker)s ZA2= g 4#7 2
olHe g 24 s JFNrEe <

ATH6]. A2 =HF7E e AAE
AV 59 PO EEES wA| st
o MAAHRE wEA A5 Y= nAES
TR 5 A @k A 7 A-E FHusleiy
SFE Hagsta, v =25 FAY F A
gk FhelEl Aloe] mlA FE|7F BF Rojof gt}

A S AFEE Al2aEe wlA g el <l
49l v e AZH BHoR BU4E A3t
= wHo] ARE AL wie] A EAF
2 = ol W& HokolAi= HE] viAE
ARgstaL QT3] 2 Aol = ArUco 7]%b v
A A2 7)es AMEstaal gl

FHZol= 2DV 3D AR~ A9k 625%7)
7187 mAE JEHoF A28H= Vuforia SDK
T 2AERAE7,8]. =3 Fol WE vAL 7MY
EAE slAs7] 9ete] well HelAl e Aol
uAZE AQEE 7| % S THIL.

ARz Q4 e SARE FEHAL o] 5

=

R

=

Mz ok

s
=1
=

il

ARAL 7oz ZuAE FEFA e Aot
gl 2~ 2] (Texture), NA(Edge), ¥Z3 (Template)
ZIdto = AlEs7|= ghoi3]. AAe] 3xd 24

o] BaAE AT Qi Al daAAN A
54¢ AEHa0], 924 Jurt S8
gquld oz BT EAO
olgste] AAE WEAHILL 7 S0 ARl F

d¥ wAst Gl L9 W] Aol ol gato]
AANE AESHE B AW PEE JTHI2) v
ALz A4 Me WA o

4 gl vt
H

of AA 4l WE Aol WG Wb ohel,

2 FoME B AFolA AMgSH ArUco 714t
A A 7Es 2 E)

(b) Command Panels
in Mobile App

[Fig. 1] Tangible Block Prototypes and Their
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[Table 1] Testbed Hardware
Specification

Operating System | Windows 10

CPU Intel Core i7-7700
Memory 16GB

Camera MicrosoftLifeCam HD-5000
Image Resolution | 1280x720

Field Of View 66°

(a) Before (b) Recognizing (c) After

[Fig. 3] Screenshots of Marker Identification
and Placement Recognition System
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[Fig. 8] Sample Screenshots of Coding Puzzle
Mobile App
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