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2020 capstone design

Research fmml ZRTAIS] DIMEZI(PMI0) L;E}
Background e

Research Background The averagefine dust levelin Seoul is more EFK\;@,_M
. 7 — S S
than doubled compared to other countries. e B 2 ¥ v
= Fine dustin our country gets worse day by day S T
Content of study
* The size of South Korea's smart home market is
. S ADES ANE 2 HY (£191: 1)
Progress growing
* Increasingdemand for Smart Home-related
productsand services
Final model
Significance/ limitations ‘ 20164 20174 20184 20194
EX: SR ACIESMAYSE]

“A system fine dust/temperature/humidity in the roomis required”
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2020 capstone design

Project Topic

Research Background “Space Conditioner according to Real-time Weather Data”

Content of study

PrOgreSS ‘ “ “ wl/\l
Final model Home
Computer Control Tower (with Display Interface)

Significance/ limitations

« Communicationwithoutside ¢ Monitoring CurrentState  «  Window Opening/ Closing
* Real-time Weather Data * Make a Decision * Indoor Condition Sensing
Processing (fine dust) « The Hub
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2020 capstone design

As a Capstone
Project

Computer Engineering Electronic & Electrical
Engineering (HW)

« System Design with Raspberrypi . : : :
Content of study — Automatic Space Condition Control iaggrYZg:S %grr:ep;);pe“r;?eesﬂgﬂ with Arduino
» Further Research (Application..) N Prototyp;ing

Research Background

Progress

Industrial Engineering Electronic & Electrical

Final model N
inal mode Engineering (SW)

Significance/ limitations * Real-time fine dust Data Processing - Interfacing between HW & SW
— Data Analysis, Data Science — Raspberrypi- Arduino

* Project Managing * Signal Processing
— Data Visualization
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Research Background

Progress

Final model

Significance/ limitations

Producing a smart window that opens and closes according
to real-time fine dust concentration

DATA “co.r

0
QEAPI LY e

Using real-time
fine dust data
provided by the
public data portal

python

* Coding data with
Python using
Raspberrypi

Checked datain
Arduino and operated
servo-motor to open
and close windows
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Research Background

Content of study

Progress

Final model

Significance/ limitations

Content of study Indoor control

00) o

Arduino

Simplified IDE

Various OS environment
Cheap price

Many open sources

O
S
S
Sensor
* Quick results check

« Easy usability
« DHT11

Humidity

Temperature
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Research Background

Progress

Final model

Significance/ limitations

Air purifier

Air-
conditioner

Electric heater

ventilator
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2020 capstone design

Total model

Research Background

Content of study

Progress

Final model

Significance/ limitations

HE  upm ofoupm
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ZOIMEX] 0~15
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16~50 51~100 1010]4
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32504t 28~32 10% O[5t
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o o o
s =2 HE =1
I.

X[ 800[4 75~80  68~75  680|%t

=
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Smart
window

Bl

Electric
heater

N

Air Display
purifier
ventilator Display
§999¢ _
Air
conditioner
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2020 capstone design Fine dust Flow chart

open_or_close == 1|
open_or_close ==

start char
open_or_close
read data
through API

Research Background

char X2 on
s (dust) 221577 off
Content of study t (micro) open_or_close = 1
PrOg ress open_or_close != 1 \
A2 off
Final model BI1H%2| on

Significance/ limitations
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2020 capstone design Fine dust Code

Research Background

Content of study

Progress

Final model

Significance/ limitations

ser = serial.Serial("/dev/ttyAcMe” ,96e@) —> start- = HHE OFF0|L2| port number

M = '&numOfRows=1&pageNo=1&stationName=0tL &dataTerm=DAILY&ver=1.3'

key =

' baHQWL 7PU9a0A15VEMy8uEvanZj%2FONkUs t ZkCk i%2F IDskKLQymF%2FRLMEBg2KXwCAKXQ6BKMVESnFBpMHe i 1nNMQ%3D%3D "
url =

'http://openapi.airkorea.or.kr/openapi/services/rest/ArpltnInforIngireSvc/getMsrstnAcctoRltmMesureDnsty
?serviceey=" + key + M

response = requests.get(url)

soup = BeautifulSoup(response.text, "html.parser") —> BeautifulSoup 0|-g'6'|-0=| text %EHE OJM|HHX| data -’F—

ItemList = soup.findAll('item")
for item in ItemList:
a = item.find( 'datatime’).text

g = item.find( 'pml@value’).text
i = item.find('pm25value’).text
s = item.find('pml@gradelh’).text
t = item.find('pm25gradelh').text

print('SE4: OtEF")
print("SEAIZ2E:" + a)
print("OIM2IX s+ g+ "mg/m (" + s+ "
print("E0IHSHE sC: + 1+ "pg/m (" + t o+

)Y)
')
print('"( ES:1 ), ( E8:2),(LtZE:3),(H2LIE: 4)" )

open_or_close = '@’ > OpGﬂ_OI’_dOSGE *OI'-E-% on off 01-?—% Jad%l-al'E li'_:l—JF

i (oie‘n: oond e <= 205 > open_or_close?t 10| on, 10| OfL|H off

else: > OJMHX] et £ = HEY PR open_or_close="1
open_or_close = '3’ - O|MHX] HEefO} LI E= I RLISYE A< open_or_close!="1

ser.write(open_or_close.encode()) —> O}50|L-0f| open_or_close US HAS

x
=

09



2020 capstone design Fine dust Code - Arduino

Research Background

Content of study

Progress

Final model

Significance/ limitations

pinMode(led_air,OUTPUT);
pinMode(led_Tmotor,OUTPUT);
pinMode(led heater,OUTPUT);

¥

void servofunc() {
char in data;

if(in_data == '1")
{
~angle = 98;

digitalwrite(led air,LOW);

¥

else
{
~ angle = @;
. digitalWrite(led_air,HIGH);
I

servo.write(angle);

in_data = Serial.read(); - serial portgE Sol 2f=H|2|I}0|2 HE| W2 IS in_datazE X%

- open_or_close?} 10|™
MERE| 90° - &2 ¥
led off - 37132 117

- open_or_close?} 10| OfL|™
MERE] 0° - &2 £
led on - &7|H%7| 7{7|
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2020 capstone design Fine dust Video

Research Background

— 2T IS

Content of study

Progress

Final model

Significance/ limitations




2020 capstone design Indoor control Flow chart

start start

} }

read data read data
through through
Research Background sensor sensor
Content of study
Progress
oflojZi 0
HZ on
Final model 1
oflo{A 200
. . . BL}
Significance/ limitations "'—*I‘Off
00121255 |,
HLER off
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Discomfort index

2020 capstone design LCD Flow chart

floatindex
1.8*7|2-0.55*(1-g& /100)
*(1.8*7|2-26) +32

Research Background

Content of study

68 <index
Progress Good

y

Final model Normal <
y

Significance/ limitations Bad <
y

Too Bad <
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2020 capstone design Indoor control Code - Arduino

Research Background

Content of study

Progress

Final model

Significance/ limitations

if (Temp > 30 & Temp <= 32)
analogWrite(Tmotor,200);
digitalWwrite(led Tmotor,HIGH);
digitalwrite(led heater,LOW);

else if (Temp > 32)
analogWrite(Tmotor,255);
digitalWwrite(led Tmotor,HIGH);
digitalWwrite(led heater,LOW);

else if (Temp < 18)

digitalWrite(led Tmotor,LOW);
digitalwWrite(led heater,HIGH);
}

else

5 analogWrite(Tmotor,®);
- digitalwrite(led_Tmotor,LOW);
 digitalwrite(led_heater,LOW);

¥

1f (Humi >60 & Humi <= 80) S 2E7}160%~ 80% L

{ 23S 71(Hmotor) &5

> 7| 20| 28°C ~ 32 'CY ff analogWrite(Hmotor,200);

0|0{ A (Tmotor) %3
else if (Humi > 8@) > 5571 80% X1 I

SIZJ|1E O M|A| BH=
analogWrite(Hmotor,255); 2tS21E o Ml &S

> 7|20|32°C Xt if alse
oIO1S o M) XS { SHHaE
->QE0 O s Mot ol analogWrite(Hmotor,®);
— L }
> 7|20| 10 *C O]9 | ¥

HIE atE

>HyeE

"2} IPAxIE S| AE o= LEDE

Jiot
0
]
olr
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2020 capstone design Indoor control Code - Arduino

Research Background

Content of study

Progress

Final model

Significance/ limitations

void loop(){

if((err=dht1l.read(Humi, Temp))==0)

lcd.setCursor(0,0);

{ lcd.print("Discomfort index");
lcd.setCursor(e,0); lcd.setcursor(@,1);
led.print("Temp : "); > LCD I k||* J led.print(™: ");
led.print(Temp); *I‘l"'l- D T 20j A 12t lcd.print(index);
led.print(™ € ™); =9 er = EE I if(index < 68)

lcd.setCursor(7,1);
lcd.setCursor(e,1); o m M/
led.print("Humi : "); led.print( Good )3
izg-g:ﬂigﬂugl)g)_ else if(index > 68 && index < 75)

lcd.setCursor(7,1);

}1 led.print(" Normal ");

else

else if(index >= 75 && index <88)
led.setCursor(e,8);
lcd.print("ERROR NO.: dht11"); led.setcursor(7,1);
lcd.setCursor(e,1); led.print( Bad )i
lcd.print(" "y; e
h
- led.setCursor(7,1);
int i; - led.print("” Too Bad ");
for(i=e; i < 3@; i++ XX =
SO S aE Eoluca Fo)
. = AlSHE 9J5
servofunc(); x|-° X-||0-| = o= TI delay for(i=e; i < 30; i++)
delay(100); {
servofunc();
delay(100);
b

index = 1.8%*Temp-8.55*(1-Humi/188)*(1.8%*Temp-26)+32;

- LCD Ijf'do
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Research Background

Content of study

Progress

Final model

Significance/ limitations

Indoor control

Circuitdiagram

Hf)' Gnd

A’I,ﬁ Gnd

Hf)" Gnd

R [

Ha7

!

Vee

Ghd 3 |YCC mmmm

1

2 Gnd

MOTOR
Window
2 Gnd

Servo Motor

2 Gnd

MOTOR

GND mmmm

Gnd 1
Voo 2 | GMND
VCC AEEEEEEEEEEEEEEER
T SDA

SCL

DATAmEER
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2020 capstone design Indoor control Video

. °C e

Y o B
= 18 |

Research Background

Content of study

Progress

Final model

_ ojjof74 mjapE e
J

Significance/ limitations
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2020 capstone design Indoor control Video

Research Background

=5 :32.02°C
Content of study 7 =5 :70.00 %
=X LSS

Progress

Final model

Significance/ limitations




2020 capstone design Final model

Research Background
Content of study

Progress

Final model

Significance/ limitations

Display

ll

~~
~~
~—~
~~
D

Air _
conditioner Electric
heater
f=]=]=Y
-
Air
purifier ventilator
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2020 capstone design

Significance/
limitations

Significance
Research Background * Therise of environmental problems & wellness trend
- Market size & growth
Content of study - Potential High consumerinterest
Progress
Limitations
Final model - Fine dust datais not real-time because it does not use

sensors and receives datavalues from monitoring stations.
Significance/ limitations

Further research

» Create Application = Customization, Remote Control
« Buildinganiot environmentwith actual home appliances = wifi
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