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Arduino loT Studio based on 5W1H Programming Model for non Programmer
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Abstract

Ji-Seong Kim****, Bo-Bae Sin™****

In this paper, we present a SW1H programming model for IT non-experienced people who are not

familiar with computer programming and those who need programming education. Based on this

model, we can design a development tool that can be easily programmed by beginners. This

development tool is a programming method applying the SW1H concept and constructs a sentence to

satisfy the control condition of '"Who, When, Where, What, and How', which is the sentence element

of 5W1H. Therefore, the user can easily develop the target system as if constructing the sentence

without learning the programming language of the target system.

In this paper, to verify the

effectiveness of the 5WI1H programming model proposed in this paper, we applied the concept of

5WI1H programming to Arduino and developed the development tool and performed the first

verification and applied the second verification to the speech recognition smart home development

platform.
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[I. Preliminaries

1. Similar systems

Fig. 1.

Graphical programming languages

HIT 2EAR 329 S-S 918 2o AA =
iilf'ﬂ”c] BEE AT 93 YHORE Figld 2ol £
Fejo] AXVE o] &3 ZRIaHE dAstL AHE AATE
2 298 BoJ== Scratcht App Inventor, Entry$} 2
& TIPS FE AR T3] o3 7|Ee 2
) S/ TEIME T ZRARY v ATAENA &4
o] AAG Zrao] AAE Sttt A& ATHOEN
Z2age] FuE =Y F v 23 Y ey 220
S AMEs7] S AR AL Al AlSE = HEAEY o

%
B HBEME B, 95 2
<

o Jfu lt:

}.
%

&4 B gk 7120 d ]
ojast AAIE A% =49 SFo] dasirt. Egk A i
b2 Zeagelt $E 24 Z2age FEY Ads
2o g Ao old) flole Aol FasA e JE
o] ojHl BES Algdlojof dl=x] MEsly] o]dy we B=
So| BFHA 0w Jdyo] ApAlo] M7 Zwglolal: A

8L st 44 Bk E ey duel Ga(4)

o eJsh “ALg Al UR Be 7% EE A7} Folz

& ) AgAE A9 E/80 B da Edska gk
s

et i wmEelA AljkelE SWIH Z2awy 2Ee A
A7F o] SAjetaL 9l e A el 3
A& Agste] i AlaRle] 2RI dofE SidhA
AL 7 QAL oA, ole, o9 Al 63 9 Aed
& s AEgo s %X&% AR g ARl )

o
o X
o
(& E
Mo
o
B
g
]
i
fitl
o
o
=
=
_0|L
=
2
[Re)
o
o
o
o
%

o ¥ i )y O o
tjo ky
[

2. Applied System
2.1 Arduino Programmer
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2.2 Speech Recognition Smart Home Development Tools
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Fig. 2. Voice Recognition Center Server

. SW1H Programming Model
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V. Applied System

1. Arduino Programming

B =R 5WIH Z2agy 2de] 13 228 935
opffoli g efyel] 48353l Fig. 4% & R@E o}

w Szadel Hesb) A% weY 4AE B
O[5 0l : (0|, B7 ZE)
24K : E, AZH CIHIOLA(HLA), B

e 2 |

—» = L

o
£

1
)

3t AN (@ E) B
A : (AlZh A A=) Of &, nZkOpc), shept
- (8 Bx] 9% 0 F 12 )
=T (ARt F ol d=)
(int, float, char)Zt n(Q| 4, O[5}, =3, 0|2, Z+8)
(string)&k n(ZS)
=k [ 2oz 2n sy
Of A - (A2t 7“74\ ) =37
(= 2| dE) 0or 1
2 (B Hojz M) — =5 37t
(int, ﬂcat) U A
o)

Eg|H 0|5 : BAIE 2

Fig. 4. Verification1 — Logical Architecture



32 Journal of The Korea Society of Computer and Information

B A AR = opF
] w2} Read()/Write()
ME7E lEEH = dolEErs ol o= olg/Z% fo|g
S &S W, =g dAlker] .ﬂs} Ak} 7|2
AL dAikete WA= S48l
Fig.5% o}Fo]y T2 aajw|o] a4 A|2E LA

_UHA3S A9 el 384 5
wol A8 BES oJna, B

]_ol

=
S

o
kel

w

i S
W == [S75]
Compiler ARDUINO

AREAZL offFole] TRE AEE § E A A ThF
A g BES AYINS o 74 REEE A Eignak
o] o] 53} o}Folo] A W g

'S ARt ‘25
W 5W 1H 2dS F3l vlo]
= AVR CompilerE %38 A9 Hu HEHoz:= 1
opfFole] JRE Fo] AR} x‘_j_x & ET)AEC] &
Hd}. Fig.62 ¢ AAIE
& et

Ed 2 Azket ool 22 afu o]

Fig 6.

Verification1 — View

g T2y 93 AHET okFol
delg oproliert H7kel Al AVR ¥l
W o e AR ALk AR AL

e, o714 1
u)

ME T5sh=, o] #go] AA(Object)E =+
7¥ek= ﬂVéOI Hr) A HAZ EYAS Zrp8ley), o] B8
o] B =io A Aokt Ade] o g 5WIH TE gy

Z

gz 228 A= BRo] "t} 22 AL o8 7+
o 7Pel wE Adeiukao) ol RES AL AUAE A
Btk theoR RUArQl gaEuse] HE o] ojw
20 W oHES WA ZRIA S e of o u
ko] opujel o)7Ly, ‘o 8 L =E] A4kE ARSFe
24 o 7o 2d% Al A E 4 Al BeoR 5ol

2. Speech Recognition Smart Home
Development Tools
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V. Experiments

1. User problem solving difficulty experiment
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Table 1. User problem solving difficulty experiment
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3. Change of speech recognition rate by user
mastery
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4, Change of voice recognition rate by noise
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