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The Study on the Development of the Video Call Android App for
Monitoring Companion Animals Using Web Real-time Communication

Hyuk Kwon, Byoungchul Moon, & Jinhong Lee

Abstract: The purpose of this study is to analyze system design methods for Android app, which
is a video call for pet management using Web RTC (Web RTC), in order to solve separation
anxiety of pets in the market for pets and single-person households. For research, we analyzed
the overall system design method for software development, Android App configuration, AWS
server, key pair generation, and Android App source code. As a result, we developed a video
call Android App for pet management that enables P2P video call service between Linux-based
embedded systems and Android smartphones. In this study, we provided a safer and more
convenient means of managing pets for families raising pets, and we would like to conduct
further technology-related research to ensure that services for pets will become more,
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L ME

=4 wHsEY AP gieh 197Hte] $7H20159 27.2%, 20259 31.9%)°l wE
HlEE Aol 7171 9 Aula Aol EdiElT o] whelEEd digt BAErt SUteka
At B3] 60t oldolA WrEEES JHEoR AZehe AP0l w2 ZoE Yehdth
E3], 177 S71sks @ AZlA 9E Al Rt uigsEo] Exf gl HlFo] &
Ro2 UeR, B 5AIRE 308 A= Hol EAt e Aoz EAEFTHEYA - AFA
_/[:

we AEol olfl, A AU sl WelEE FSL ofuslsla glom, oF s
shart Acieh U (2016) & WERY AF BeS e AR} AR dolEE e
U TR & P USROS P ARUSYT, ol AR AR(WKS 9, 2018)elME
WEEEY APBRE I dette] dAER YRS FAT & YET Aszols g
U9 AL LSSk et AA WEIERS E4F Fu 9ESH) W BeEERY B
2 895 2 Jle Bago] WA WIS B AEE /7] R Aulavt $5% Aol
MEEEY B BAFS HRG HaT £ Y= AFS A ARG 4ol

A

A HEFE7|EQ] dER Ax 573
AX7E EA(Web RTC)o] Web Assembly 1.0, Web RTC 1.0 5 EZAIYUHe] %Y
(ehel Brst A WSt BREHA 4 AARRE 5A(Web RTC)S ol83F && A
goll T3 =7} Eopx|TL Q= AFOILH(FAE, 2019, 11. 1. HA).

B7100M A71EE BtelEsEe] 22 Betsol ozt EAE AAEs| siastaat Fetol] x|
H AnE TVE E&sto] of AntEY|7] 9 7[8 7]719ke] U dAest B 9 A

7] g
HAS MRRoRA WelERe) Be BaEe slasty, 29 zom o Rag

i

TeiEEs Bo Y WLSlaAt FERO|EAY] P2P Y3 B3 Caller Apps HHsh= A
of & 79 Ao, 7|E ¥ B9 sHE AMEZ-AWEE PC-PC, PC-ATIE
T 502 FAE0 FRHIL YEo2 Aigol BAIVIE AT & Sl AN 9
A58 5l oMY o] EXfSHA] ¢ A @A IP-Camera 53 2 CCTVY| 4
¢ BT 9 pAT FEF S8 e ThSEIR, Y SR FEHA gl
AE gle A, 53] 71ES TV 2 Monitorg 85h= 710l tigh FEo| gRIEA] 4l
e A7olM 1 AARE F4l(Web RTC)& 283 458 FERO|E App 7L< 71&
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287900 ot B3/ ATE sl AZE S T WE, dEROE 9§ T4, AWS AMH,
7] #o] A, drzole ¢ ax FEof Wi FRFH ALY A YeE LotE IR}
gt ol AFE Bl F=HiE volz diEE Linux 7|9He] fMHE AJAR ot

7o P2P FFEst MEIAE Tt T ditbs ARREIE Algstel Ho
AT et © AES F3EE 7N B2 NEEE AR|aT AlE

= 7|t

ZO|E ANfEE

ez Aol

I. |79 Hj73
1. o|&% u|7

1) ¢ AAZE BA(WebRTC) ¥ Q= Zo|T Ap
gl AAZE BA(WebRTC) & A Qe e w5xoz wx] gu, ol &7} #

Hoz YN APIZ Bgslo] UL FHSAU A &4 BBE & 4 Y 7
[e]

so SR Y BAAsHoz 9t dolm @ AXAAWIC)NM ARsigich

(S)
of
o

2§ AAE B4 (WebRTC) 9 &8 AR 53d& ABEW PCe ANEES ABS)
of @t 5/8& HESH= WebRTC 7I¥F MCU(multipoint control unit) A 7]&o] &
SHAL lom, HARE FYF ool 7Hsd EHES AEste BFF7E ¥4 Ve

#Est AA 7]€2 RTMP, HLS, RTSP 59 #Hg& ZZEZO| AREHI Jed],
RTSP= &4l AlAE oA AEZY njtjo] MHE Aofstixl AAE HEYA Ao
ZEZot: njgo] Al Fto|AEL= Muox Z2to]AE(video on demand) T &
oA Eo| M MH(voice recording) 2 T AEY st AAY, 3} AKX 55 Al
s 4 ik 8|1 HLS(HTTP live streaming)< Apple IncollA QuickTime, Safari,

I

0S X 9 i0S AZEYOZ 3 3 EA AA=olth, MPEG-DASHind GAKste] &
AEYS GYY 22 HTTP 7]¥F 9t the2Eg fd6te] 2sd 4 e 5730 Qi
T3t RTMP= A9l Macromedia?t QIEUS B8 2t]e Edojo], vt ¥ ¢o]g
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£ EHAl Eoloiet MM Tt AERYS Shakl SAMRCE Y 3 ZREFO|M
Macromedia® A Adobeol|A A{3st ¢lom o] ZREEZL IF8 ZREZ HEAS &
AlHITH(Wikipedia, 2019. 111, A1),

T 71es vBeE §f 79 2ot g digt 9 FEINEE Bo E8EL o
(Panagiotaropoulou et al., 2014). I, dx] &8=1 9= V&5
o2 &Ech= FuHPt otlln, Fr St I 9 249 AEZYS ATt Aor Y
T wKY HAF0] EAlstE Ak Aol

olXE ¥ AppolMe A% Y8l 7 71sES QAT 4 UEF Device API 7]&0] 7
o] dA ws, o] FIY Ala”le] E8ET flon, ¥ tEEo|E Appke &Y

SHA AdEo] AFRElT itk (Nurminen et al., 2013).

I ST st

& Zx5kA] &= H3 @A [P-Camera e CCTVY 7¢ =dk 94
PR FHF 24 Fshe ZheoAlw, U FEEEE AR e AL gle A,
53] 719 TV % monitorg FA| €& 4 Q& Weto] SRIFA] a1 Qe AFoA
4 ArZE B4 (Web RTC)& 283 9858 t=2o|E App 7HE9] 7|& &8/l digh
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Embedded A28l AARGO] glaayt AgtE|o] QlonZ embedded /2] EzHe-A
oAl WebRTC APIE &3t G X 4 B85 AARICE AFshloe B2 ofadeol
it ol <A 1> WebRTC AN AT SEL2A caller?} callee 74 signaling&
Eoto] MZE 3t AZ (connection) 0] WAX|IL W o]Fo= P2P BAIS Folo] M2
A 5739 mediaZt G357t o] Hrt o3t Y(APP)> EF Web 7|9HlA &
3t ot A7te] dWite 7]7]olM fPEEReA 7[HEO R WebRTCE AAtoR &
st7le ALY E7Fs5i

Signaling Signaling

App
| SessionDescription

WebRTC

-

Caller Callee

<% 1> Webrtc B3] 418 d4d%

ueta, Ex9] WebRTCEo] Y=g Htr 7]7]olA &@o] 7+sd Al 7159
HEMHE s et 97IME Linuxgoz ARE UVAL AHE Fdste] gagt
S glo] WebRTCO| $AIH(CALLEE)& FA45tal AntEES] QtEZolE gjo] FAltho]
Elck(caller). FLF 37} 7Hs0H7] H3l embedded 717191 A A|A®S] FAE ¢
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g 0] SW7F 9ler, of SW7t tezolt dd} mqatt 7|9He] PYF EE S
S 24 embeddedZolME FEzolE SUofA] HalEabrt 7hsstal, IAER il &

W BHE 2HE 4 W B Aok

e

2) tE=Zo|E App ¥ HIHE SW

trRols e dvts Swetel Bagals 4 matt B4 BRI QtmEols YR
o] R/golA WebRTC 7]kl HTTPS B4l& dobAl "ok T3t Adugs AlagofA
+ WebRtc &4l& I3t UVAL WebRTCAIHS} mqtt HRFAIS 3 AZE o7} 7t
gt} o] AZEGo}E Foto] YHtT FojlA QtuRolE Eo g B3 87| JHsoH
et

2. AAZR

AR FE= 3, A7He dHbe AARIA WebRTC S4lo] 7HssHeS HlH L 7t
olg, mola, A7 ®& TVEY HDMI £8<& 7HRl: UVAL WebRTC AMHZ st
n, ES U BA S QITE AlAsllMe e Bsad wEoz
WebRTC 317} 7Fsote s EEFQ A4S & 4 Yt matt AZESOIE dsks A
o, &M, ¢tzolt ¢ U] matt HEFA FEI olghs BER YHIALA G
AR (WebView) Aol https HSFEAl 71Wke] WebRTC7t 7Hsdh = 7WdstaLAl gt
V. A& #8d A3

L Al&E" A=

NI AAE Y] AA HIEE v <OF 29 2t
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WA e Aladloll= Fhestel vho]A7t glow HDMI E¥o= Tvel dds=o 4
FE BI A9 $4E E8 4 Yok Ad==olt Eolu Htie Aaglel @9 Al
2 749 Ao A AP NAT W3iHe Fsto] @9 A2 whrlof AWS 39
FElF Mol sigol & & 9le matt MME Fte] MR et E3F 23] it A
HE Fae Zo] S0 E3F ojn g o] gAFIE 88T 49, O Ae=H
TURN % STUN M¥E &3} signalingg F1wot dHE 7]7]¢h FEROE Eo] @
9] =3 94 (connection)& %A Hrt. olFol= P2P FeHE PP 54 HolHE A

FaRk=t}
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C2olE ARoA AMESITE 22X Ex: L0 Ado] Z2IPE SEI HAE
w] ARgSITh 1883,1884% ESP266 TiHbo]AL o] WTHAPOIM MQTT Af]Ad] R4
o ARESEE, 3033 ZE& ERo|E IRIM MQTTol & o ARt 443 ZE
© FF hitps7} 7Fse YAHE Hote] njg] ARG FROR ofF] AlgSHAlE P 2]
ERoltt, ool IS Fote] AWSH 71EFQ Linux Alago] TEojRlth thgoz
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502 offiet o] MEith

$ sudo apt-get install mosquitto mosquitto—clients
mosquitto broker and the publish / subscribe clients.

27FKE installsit},

$ sudo nano /etc/mosquitto/conf. d/default. conf
listener 1883
listener 1884
listener 3033

protocol websockets
$ sudo systemctl restart mosquito (MosquittoE restart)tc},

o2 MQIT Z2EF2 HTTPO| Hls] #4-uu) wie Sr2 P¥Foz ous
F1 S 2 Qe Zo] Ao 10T tuto]Ad] 3¢ PROTOCOLOIt}. o]#{3h maqtt
EAL MQTT broker7Hol7]AE mosquito) AWS Aol Ax|E]n] oteZojt o= <
o} 79O 2 javascript mgqtt client7} Alddo] i, AHoAE bnaster.js WEEOR
nodejs 719ke] maqtt clienr7} Alsjo] Ec}k o]t client+ ZFAF WAIXIE  maqtt
publishing (238 == B )3} mqtt subscring(§A E= H4)5HA] Heg), Uﬂ/\]ﬂ

+ MQTT brokerol|Al 4% broker7t WAIXIE 242+ clientol| Al &&stct. A&sh vt
9} Zro] AWS Ec2E AJAISIRI L time zone seoulZ 3FTH mattoll+ 1883, 3033 AR
siRon, 2F FHEE tha <" 9ok 2



Publisher 1 Publisher 2 Publisher 3
Publisher
Publishes mesiages nccorting oo Tople Toplc Tapic
configuied Topics, conaining - ,
aoniciton dab Machine 1 htmhlne__‘z s Machine 3
# LA, 1.
_/ MQTT Broker —_
\ /' Recelves Messages by Tople
MOTT Broker L \ Sends Messages by Toplc
Functions 1= a awic hboard \
= Recehves pobliahed messages 1 e dl
on & Toplk
sSaE  G  | Maching 1 Maching 2 Maching 3
subecribed 10 that Topic i = Temp =pH «Temp
’ =pH = Pressura = Prassure
e oo SO Subscriber A Subseriber 8 Subscriber €
eorimsciod brokers o the Togios Subscribed to: Subscribed to: Subseribed to;
ooy b Machine 1 Machine 2 Machine 3

<29 9> MQTT Broker T+A %

4. ot=golt ¢

OF UH teRolt Yo A FE & ofet gt
<{RemoteActivity. java>
Remote Activity

package com. example, nti. ntiwebrtc;

import android. content. ActivityNotFoundException;
import android. content. Intent;
import android. content. SharedPreferences;
import android. net. Uri;
import android. os. Bundle;
import android. app. Activity;
import android. provider. SyncStateContract;

import android. util. Log;
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import android. view. View;
import android, widget. Button;
import android. widget. RadioButton;
import android. widget. SeekBar;

import android. widget. Toast;

import org. eclipse. paho. android. service. MqttAndroidClient;
import org. eclipse. paho. client. mqttv3. IMqttDeliveryToken;
import org. eclipse. paho. client. mqttv3. MqttCallbackExtended;
import org. eclipse. paho. client. mqttv3. MqttException;

import org. eclipse. paho. client. mqttv3. MqttMessage;
import helpers. MqttHelper;
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