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Design and Implementation of Convenience System Based on IoT
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ABSTRACT

In this paper, we designed a smart home system that can be used intuitively and easily in everyday life, such as
sending text messages to users, providing various information and scheduling using smart Al, and providing lighting
and atmosphere suitable for the atmosphere in situations such as listening to music using neopixels, as well as using
ESP32, RFID, and Google Cloude Console using raspberry pie. As a result of the experiment, it was confirmed that
security characters were normally sent to users when RFID was recognized on ESP32 connected to Wi-Fi even if the
power was reconnected, and smart Al using Neopixel lighting, Raspberry Pie, and voice recognition, which calculated
frequency, also changed the recognition rate over distance, but it worked.

7|1 E
IoT, Neo Pixel, Voice Recognition, RFID, ESP32
IoT, WlegA, &7 <14, RFID, ESP32

=

FH g odzh dEdle] Bl A Al JEY 2 7HY Weld ik B2 WEkE s e sty ~nt

» M giistn MRS ED (kimdmleh@naver.com,
dbtmdwls29@naver.com, legjaewond795@naver.com,
ko224ss@naver.com)

o WAL G20 MRS et

d & 2023 10. 31

eyt g 2023 12, 22

AR 2024, 02. 17

* Received : Oct. 31, 2023, Revised : Dec. 22, 2023, Accepted : Feb. 17, 2024
+ Corresponding Author : Jae-Wook Kim

Dept. of Electronic Engineering, Namseoul University,
Email @ jwkim@nsu.ac.kr

165



JKIECS, vol. 19, no. 01, 165-172, 2024

% (Smart Home) A|2~8l& &
g4 997 SHdel ggt FHEs
Asta A& e EYZ
do] FnE ES A3 Al~Eolu}
S5t FARAS ool A}
st 5 A S A

olgfgt 0T 7|&& &8 ~nE &
J 7o ohFE 7]715% o
HoRE ARgAl A B

J_u

ot

o

o

é
off My nidk
=385
EOL I
oo 22
= > T LA

>
2
ol
=

>
[
o
flo

et
2
2
o
ol

£
LIS

o

2

@
o
tlo 2

o,

o

o

=)

m

o

>

w

T,

O

f

=

N

N
oo

B

i<}

{0, ol
tlo

2 Aojed
5‘1 Oﬂﬂﬂ A
E
o 4Fs
7+ ¢
A2 A
4 ZRANE 2 &
e AvE E A
5o FA0= Qe Bt
olglf, 1¥]a A,
o] Ao ?_‘BH ]—E“
25287 kAo AL ek
EAE AE F P)ES AR
& ALY F 7] Wi o]z
A FAY el AHE B9t Ak
e BARES Ay A ohde sE U
Eol A7Ea grh

i jo 2
ro 2
o,

SN
£
o

2
> 2

- P T )

o
Um
rlo
_>‘:
)

Nt
N
é [e:
RURTS
ol

tlo
o)

ofo

ol
ol

o 9
N

£ 2 (M jo Yo o oX
o

i 4z
2o
T F
)
o i o
oy e ¥
§LF
oo 18
ER
= 2
Yo -
T X B
& ok a
I (< o e
# et
Al
= rlo

=
Y rr

_@_
OITMM,
z L
¥
it
N
o e
lo &

W e
Sl

2

t

rr 0 oo
N,

N

K

o
_Qi
offt

R
R T ‘E X
B r%“~' 5o
2 Mo
Lo

2 3o

> A

QoA oldd Axus
o (b) AAE Azgol,

O 1. AIAE" 7Y (@) 28 2EE, (o) MEHE
NES:
Fig. 1 System configuration; (a) final model disgram, (b)
fabricated system



0TS 7193 A9 Azg 44 2 73

21 & €9 4 49 A=d™

18 2= ESP32 /lEE=¢} RFID RES o] &3}
o] RFIDel 574 UIDE ®Hl13td x5 A&k
Azd o] stEgol s YEeld Aolth ESP32 7R E
= Wi-Fi BE& st glow, Wi-Fi 7]s& ¢l
g3to] AEYl dAS A Y3tk RFID 252 RCH22
F& o] gsle] 7l=9] UIDE ¢ F J&s stk

RFID-RC522

O 2 stefof 74
Fig. 2 Hardware configuration

Arduino IDEE o] 438l AXEY S F3Y
t}. RC522 glolBelal2 o]&3le] RFID ZEA 7}
=9] UIDE oo, 5% UDet dx3h=A H
w3l A A, Twilio APIE o] &3l 5=
A= HIR vAAE dEstes FEssith
wgh Wi-Fi RS olgste] eyl dZ& gelst
i, e o] B A v dAE AlEste
=

T sATHAL
RF

\ 4 \ 4

Correct ID Invalid 1D

v v

TWILIO TWILIO
User SMS: User SMS:
The door is Invalid acess

open. recognized.

END
a8 3 & LuelE

Fig. 3 Operational algorithms

a9 32 Azdel $4 dudFe e 9
A, ESP32 7|gR =9} RFID EE, #=E 55 AH
& vlgl 44t 2 o RFID X8 olg3ko] 7}
=o] UDE ¢lelew, 554 UDst o

WAAE Y UDZE o = %3
o gtk EH AAHE WiF BES olgde] o
Byl QA Hsta, Aol AL PS5 vl AZ
& AEFHs]

2.2 Ai Speaker

a9 4 gzue ghol4 Rl 72 FEes T
STT(Speech to Text)E Chat GPT9} ¢1%5 % Chat
GPT9 &83ke TTS(Text to Speech)S A3 &
o M3 & FEske Al Al299 54 dags
< YEeRd ZlotHel

AFE2Le] E42]E ReSpeaker 2-Mic Hato] <14
< 8 MEY VleR AR §4 98-S tEo
gtzug] gholde] dFsta gpz=ulE] sholdel A
T2 2eh¢=e SST7F 9¥S el Chat GPTel
B §F Chat GPT9 &7 TTSZ ¥gso] ~3
AR 7]

RUgd= HTML, CSS, Javascript® o] &3l

7

e w& ZEIS AP dA9 A, 2d
o, 728 AFdch

Speaker

a8 4 SE dNE

Fig. 4 Operational algorithms

T2 o= STTE §494, Chat GPTE

167



JKIECS, vol. 19, no. 01, 165-172, 2024

Ao A, 3 e TTSE HAE 24
g 59 7I5E olgdte] AFAT TN A AR
@8 & 9lvh Chat GPT:E Open AZF 7

5 o] mEz AdojAy 714g o] gd
d AL A2EE TR 5 ol o @ gk=

ol4 He, FF Zu9$=, Chat GPT APIE &3},
SAAA I} AHdojA Y 7)eS vHte R § Al A&
e A 5 Aris)

23 vegde o]&d =9 7] Ao

Soke $g AgolA mj$ Fa3 daks sl 9l

o Soty s Z7)e= B9V 2He 2o 1

FFTE ool W8 §a) Az =dQo)s 54
A NS Foe mrgloE Wase] A &
nelFolth olF o] gdtel Fueg BHFE 4 (1)
2 e & glon] FFT 138 Agd o
NEE BAHYE P YRS FES 5 Ak 0l
Fo) 299 WS gol WA 22 & itk

O 5 HEde EEME

Fig. 5 Neopixel sidewalk map

168

Arduino from processing
to serial communication
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Fig. 6 Processing FFT drive algorithm
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Table 1. Transmission time, reconnection time, success
or failure of the system

Time| Message Reconnect Message
Transfer ;
] Time Trans
Time [sec] Successful
No. [sec]
1st 7.8 9.8 ©
2nd 8.1 9.6 o
3rd 8.3 98 ©
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Table 2. Speech recognition rate over distance

Distance [m]

Recognition rate
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Table 3. Brightness and variation of lighting according
to music genre

Minimum Maximum Variance
Brightness Brightness [X]
Music [Ix] [Ix]
POP 0 255 50
Classic 0 150 30
Hip Hop 50 200 40
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