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ABSTRACT

This paper introduces the development process of
mobile home CCTV that enables remote control and object
recognition using unused smartphones and Arduino. Clients
can control motors connected to Arduino through button,
enable  bidirectional voice communication between
client-server and receive video from the server in real
time. The server sends a PUSH notification to the client
when its battery is low. When the server recognizes the
charger, the client's remote control allows the server to
dock to the charger and charge it. It was confirmed that
video and voice delivery between client and server works
well without any problems, and that object recognition

works smoothly.
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Object-Recognizing, Server-Client Communication

i)
o o,

o o

Z|L AnpEE ] WA 5771 grob of whek
G AR 71 AnfEEo| Holipal gk o]9}
& arefste] AnfEE 37 741 = ‘%&—}% oheF
Ho| AA = AL it [1]. ol &
ok Y Aol A, CCTV %ﬂ ‘E%EE] ¢ =y
o A= AntEED oo &
% & CCTV 9] wAIHS 7iAdskaL

22 9 7148 & CCTV O A 3148 Avjsich
B =Rofl A WA st o]l 5d &

O FE=S AAIBtaL Aol FEto]dE
z 9 Aol tisliA Argrith A Al Eé.% AH e}
SEOIUES AvtEE ZEHEP OFFO| e -1, DC LLE
67l, A 2 17, EF5F2 Bae ok Aot
SefolAEE AR el R A Hof Aoy, &
A, QA BAG 715 Sk T o s, 2 o] E
B & CCTV A &] 9] 275 2 *Malz A A
£ AR et SEte| e} ol A5
i e SetoldER GArS A8k, Setold
El A8 GAFS B A Y4032 HE o] E3
HE oL 24 AES Aol 4= ). =3, AH ] HiE
2] 7= Alof E} |RIE & PUSH &dS Adato] Al
H o] viE| 2] S3& fregtth o, S| A E A
44 HUHPS S8 A7t SA71E A4 =
IR E7)3te] A EE it} npAjeto 2 133}
O|%d I CCTV A|AHQ] 7|-W =21 AT71E HojZ
o 82x) AAIGE AH|A AuhE] 9. 0] Agks E2HS Slel
gt}

=] S ot Ak ol A =
5% & CCTV AL| o] AA| 442 HolF=a1, 7
Ae SRV Lo whE 3 S A8 7]Ett
o VAo A= Alue] 2 52 23S gklskar VA
oA & =& AES Ut

=2

1+

N
an

m
< or

mlm
g
T
|~

op

o

2

N

Y
4 1o i
e T

ﬂli"io

o
r\l
12
5, of
209
-

1om

ml

o]

Eikis

Received 12 August 2020, Revised 18 August 2020, Accepted 20 October 2020

* Corresponding Author Hyun-Ho Choi(E-mail: hhchoi@hknu.ac.kr, Tel:+82-31-670-5297)
Professor, School of ICT, Robotics & Mechanical Engineering, Hankyong National University, Anseong, 17579 Korea

http://doi.org/10.6109/jkiice.2020.24.11.1546

print ISSN: 2234-4772 online ISSN: 2288-4165



I, Al&" P8

DC Motor  Servo
Motor

- |
{
0o

<w""|\

CLIENT
Bluetooth

module

Arduino R3 Board SERVER

Fig. 1 System Configuration.

a9 1e & CCTVe A
2" FEE HojEth STeldd AUFEZT} A
H & AnfEZ O olgY AAL E5lo] 47 EAIL T
ok AH AntEZS TR g7 05 DC KLY
O Aot Ao g Al E HE 7} A E| o] 9lom, of
oot EREAE T A= Ad

A AntEEL sheke] A& i FA HaL,
gho]AdE= HHMW Q= QS AARIC R HUE

< sk AAA S & = Qlth AH 9} ofFolle
B2e g ?ﬂ?éﬂﬂ STOIUENA HES A5E
A7} dho} mE] F2ARS: 913 A5 5 obFo) o] MY
gtk o5 Adsly] flefA] ofFo| o] EREA BE
T} A H-§ AntEZEO] A& H|ojg o] E|ojof s, #|o]
2o] =y B‘HEE{ Eslo] £4241 glo|ESo] HIgl A
1A Hth o}Fo] o)l i= AF5HE 90
= 7@5 %aoel ¢ e AE BEZF A E o] 9laL, o
o @ 22 4= A = DC HE7F AAE ] 9l
). o]9} Zhe HpA o & Fato| A E G AnfEZoA] B
E Ao]2 opFolweR AT E HUE 4= 9)r)

7hholl ARg-FE QtER o] = of Ze|Alo]d L2 9 9]
7§t 34742 Android Studio 3.5.20]1, JAVA =&
248} [2]. T3 o} o]0 At &)
1.8.100]9 C =& 24319} [3].

Az o] AR o]%5
IE §

78 Arduino

I, % ALzl

Nt AAA| o] A 014 & CCTVE =A ohe-a}
TH] F4E 4 Eﬂt}

jXe)
&3 2!

ADKEED} 0}50| 1B 013t 20| 2FI9IA] 0S8 & CCTV 7Hit

31,907 =5 U 84 Hg

B RS T E s DR
oftt. SetoldlEot Auol 47, T4, 2/ 37
o sk BlE, AR e Asto] st vEo]
glo] ZYstl FutolE ] FA4 Ad o)A AUz

HE 60 A% ghe SR A H ool gt
& AR, ool sﬁ%—a = gl vief el 5

Waiting for internet
connection

wn
Q
<
o)
)
2
9
3
=3

No

Is there an
L internet
connection?

Bluetooth connection
waiting

Yes

Remote control & Voice
transmission

Is Bluetooth
connection
completed?

Yes

‘ Check Client screen ‘

’ Client Connection ‘

|4 ‘/ Server \\‘
\_ shutdown /

Fig. 2 Flow chart for remote control and voice transmission.
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Fig. 4 Convolutional Neural Network structure used for
training.
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Fig. 5 Performance of image loss.
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Fig. 7 Demonstration of object recognition for recharge.
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