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[Abstract]

In this paper, we first intend to develop and introduce a smart laundry drying system for verandas that
controls the drying rack by actively responding to climate change. The developed smart laundry drying
system receives laundry location information through the app, then detects climate change in real time
through data from the Korea Meteorological Administration such as temperature and humidity according to
the location information, and automatically controls the laundry on the drying rack in case of rain. It
acquires weather information through the Arduino humidity sensor and the Korea Meteorological
Administration Open-API, which is used to control the switch bot by the Raspberry Pi. The user interface
uses Blynk, and the switch bot controls the laundry. Our proposed system can detect bad weather and

automatically control the laundry at a remote location to prevent damage to the laundry.

» Key words: IoT, smart laundry drying system, switch bot, Korea Meteorological Administration API,
Blynk app
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I. Introduction
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II. System Design

OFF0] = AA] Wﬁé 56
JEE 5okt o

2] op=o]: ﬁwﬂ E_Ei 25L& 59 X FHE o
goto] ARAREE Altell 275AE Boll 29A] &
& Alojsh=t] o] g-stirHal=uaotol= AR AMA7E Gl
o] & 71o] Hufo]A ZAAZ-S o] gofo] 1HF). ZH T
o|8t= 7]%$7d Open-API, 0} 1 SN E o] gsto]
X E5H} Blynks=

mlm

ll:

>l —4

RHOW
A= Al
Kﬂoioﬂ ”JéléJ e 5
“‘*31 g Kﬂoio}h Hjgt o] &=t} A
e ] q1_9__ _)EJ 117_} 7]-]:}
% A1 E 9l ofFoleo] BA GPS 4
*1% Soll WHT YA FAPEES VAT 18 A
AEof| g2 AAZE 7|14 o] 82 7|4 APIOJA] FlaskZ
o] &3t AlZ &oll etxH2|utol= HAggit). 2hxu|2fm}
o]= Blynk AMEA} QIE{Hjo] AL} AZAE|o] AR ARE
A 5 RAEE Attt ofFolko] RAME FEAIA=
Flask matt EA1S 5] AXD 29 Alst £ JHE

> Qe
_OL
rr
2_1
el
Obo
J‘ﬂ
J,'l
:L
A

e

™



Development of Smart Laundry Drying System 101

Drying time/
weather forecast
information display

Switch bot control
command/user
information input

Blynk
app

Sensor information
display

R'\spberry

mformatlonI

information M (lx 1
B -— otggEtipes
7 ' N

. Sensor
\lnformatlon

ARDUINO

Control
A - Switch bot

KMA\

Open-API

Fig. 1.

Bynk(\8<HolA| AIBick Blynk 7xc) 59 A2
@ S ot 7Y AP 2yl A8 o]
o ﬂw 1R SR8 2
ol sl 52 Fokn BoE AEG GO
298 5 O 9 OF)02 WAL ALE Aofstol W

2 XAua

(¢}

8 orfo ot
|
F gy
A
B
>
N
N
o

A
i)
419
=}
NS
o S
o
>,
=
S
apy
)
)
o
l-'O
B
|o
i
9,
offl
Rl

Blynk QIE{H|o] A
= AFRAPE Y5h=
A& Aojsh=t

ol 2-8A10] 71550] o), 250}
AR 2% 9 WS Uste 9]
olggir.

III. System Implementation and
Demonstration Results

3.1 Use of weather information through the
Korea Meteorological Agency API
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Design of proposed smart laundry drying system
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(a)

No API name Flu?c‘l’itgi]iidmne Funection
1 getUltraSrtNeste ul glglalgrnuﬁ%zbm
20 Neighborhood Forecast getUltraSrtFcste Ultra-short forcast inquiry
3¢ Inquiry Service getVilageFeste Vilage forcast inquiry
4¢ getFestVersions® | Forcast version inquiry
(b)
Fig. 2. Meteorological Administration API (a) Use service

(b) Information needed to use
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Message name Size ﬁ' Sample dat: E ton of le data
numOfRows«* 4. 1 14 # of data displayed
perpage
pageNo r-e 14 14 Page number
totalCount: 100 1 14 Totalnumber of data
resultCode+ 2 1+ 00 Response message
code
resultMsg<: 100+ 1 NORMAL i asage
SERVICE® explanation
dataType: 4 1 XML Response type
(XMLIJSON)
baseDate+" 8 1 201512014 Issue date 2015/12/01
baseTime: 6¢ 1 0600: Issue time 6:00
nxe? 24 1 584
Forecast X coordinate
ny 2@ 14 125¢ .
Forecast Y coordinate
category< 3¢ 1 LGT+
Data classification
code
obsValue: 2a 14 0
Measured value
(a)
T1H= Temperature °Ce 10¢
RN1< 1 hour precipitation mme 8
Uuue East west wind m/s 12¢
Ultra short VWV South north wind m/se 122
real-time REH= Humidity o4 ge
foreast
PTY Precipitation type code value 4e
VEC< Wind direction deg 104
WSD< Wind speed m/se 102
T1H= Temperature oCe 104
RN1+ 1 hour precipitation Range (1 mm) 8
Ultra short SKy= Sky weather state code value 40
foreast
uuue East west wind m/s< 12¢
VWV South north wind m/s< 12¢
REH+ Humidity %< 8-

(b)

Fig. 3. Information received from the meteorological
administration API. (a) Used information. (b) Information
required in (a)

3.2 Implementation of automatic control using
temperature and humidity
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00:35:52.401 -> temperature:30.00 humidity:55.00
00:35:53.938 -> temperature:29.08 humidity:95.00
00:35:55.479 -> temperature:30.00 humidity:55.00
00:35:56.967 -> temperature:30.04 humidity:95.00
00:35:58.505 -> temperature:30.05 humidity:55.00
00:36:00.043 -> temperature:30.05 humidity:55.00
00:36:01.573 -> temperature:30.05 humidity:55.00
Q0:36:03.066 -> temperature:30.05 humidity:94.00
00:36:04.605 -> temperature:30.05 humidity:51.00
00:36:06.147 -> temperature:30.05 humidity:91.00
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00:36:09.179 -> temperature:31.01 humidity:55.00
00:36:10.703 -> temperature:31.02 humidity:95.00
00:36:12.243 -> temperature:31.02 humidity:55.00
00:36:13.780 -> temperaturs:31.07 humidity:95.00
00:36:15.275 -> temperature:31.06 humidity:$5.00
00:36:16.808 -> temperaturs:31.05 humidity:95.00
00:36:18.350 -> temperature:31.04 humidity:52.00
00:36:19.847 -> temperature:31.04 humidity:82.00
00:36:21.377 =-> temperature:31.04 humidity:75.00
00:36:22.911 -> temperaturs:31.03 humidity:71.00
00:36:24.455 -> temperature:31.03 humidity:68.00

Fig. 4. Temperature and humidity received from Arduino

3.3 Blynk app interface implementation
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Fig. 5. Blynk app interface

3.4 Functional demonstration results
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3.5 Difference in reaction time for each
control method
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Fig. 7. Automatic control screen shot,
control by setting a user dry time,
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Table 1. Average reaction time for each control
method
Average reaction time
(sec)
Manual control 0.7
Automatic control by 1
setting a user dry time
Automatic control by
. 1.6
weather recognition

IV. Conclusions
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