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

Hong-Gab Im*, Yeong-Tae Baek™, Se-Hoon Lee***,

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
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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

. 5SW1H Programming Model
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Fig. 3. 5W1H Logical Architecture

o] W AAA & o|-&317] $l Akxie] “FA'Q “Who'}
‘el ‘What'2 ‘A (Object)’ 2 28+ =W, ‘FA'2] |
(When)& 714 271 $18F ReadO) WA =9} gidell Al 4old &
H(How)& WAz 918 Write() WA =7} "5Aold}, w}
A ‘When'2 ‘Who'ol] £45+= 8409, ‘How'& ‘What'ol

5= 240]al, ‘Who'} ‘What' ‘230 7] wj&of ‘A’
= Read} Wnteﬂ 7Feaior gtk 2B 2 dS g
A" Agst7] 9l ol& <IEFo]23t 3 Fig. 39
ObjectE e 2E A& H HdS A8z} sk i Al
2gle] A EAS enetoldste] A E REs
dutj= Al 2=Ele)] 2831 o] & £ Buttone Read®t 7153
AAel™, LED= Write®t 7153t o], Serial COM-

Read9} Write7} 25 718k Z4Ao]t}. ‘Object’ 7} 128 ~3}
=7] gk S AAE vhRl F AR B AIAEE go
2 ALE3 ‘Object’ s 28|23} o2 ‘Who'9} ‘What'©]
g AAE AA g of st AA ] HAEE v H A
DE u]EhE Trigger'E T EZA g o] bt Al
28 lolElB. I=g Wikd &
Listener” 9} 22 7%& 7F<™ Event Queue =5 <], ©]
] Queued] =% Index?} ‘Where'E 2|v]dtt}, “Trigger’
Z715-(Condition) 2} ¥4 (Operation)= T4, T
o] A} thre] HEyo] 7hedfjof dtEE List® AA S %
Ao A= ‘Who'oll b4 Q1423 g Read()71s 7“2413
£31, Whendl] Read(dll w2 Z24& JEgtozA oful

R es AAI oY E=(0R), °]aL(AND)9] iﬂl@
AHE AREEE ol Tl 2UE SET 4 Stk HEF A=
‘What'oll A 28238} & Write()7}s8 AAE 55314,
Howoll WriteQell AHE-E AAE Alofete fte YT =A
BEES Ao F JdEF AAg o] o FrDO), st
(AND) w=g]dibs AHgate] & 7l & ofe] o HHEs &
Alo Agsk = Qi) oAl 3t ER|AE ol T5 o
o Alawel wEh AAg WY1 7F S&ste] 4% SWIH
ok 5 AA digshs =AY 2T Fgih
oA At B H A& E‘:Hi U]ﬂ]‘é 5W1H

5

t}. “Trigger'= “Event

rlr

o o

MM
d _I?L

1>
AN
of
ol

|
Mo
o
tlo
e

oY

ME oz 2 o2 o
O}‘i H'I E
£ (M o o
to T MIom 2
9,
o
o
>
2
o
el s
ox, oL F
o
Sl
)
[o
2 o
o
>
l>
T,
O
=
o
ful

k1
o

V. Applied System

1. Arduino Programming
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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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Fig. 12. Change of speech recognition rate by user
mastery

4, Change of voice recognition rate by noise
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