Journal of the Korea Convergence Society ISSN 2233-4890
Vol. 10. No. 12, pp. 1-6, 2019 https://doi.org/10.15207/JKCS.2019.10.12.001

OIEZ0|E A|ZTZ2 g} |PTV-AMESHIAOl MY S7|8}
AN2E JHErof =Hst At

=11 = =2*
a8, £&Fs
'Qellstin ADEITS w4, *IZsta MXIgEEsta ng

Development of Android Startup Program and Power Synchronous
Algorithm for IPTV Set-Top Box

"
Bong-Hyun Kim', Joon-Ho Cho”
'Professor, Department of Smart IT, Ul University
Professor, Department of Electronics Convergence Engineering, Wonkwang University

I
e
Kl
k)
d

i
o)
g
)
o
I
o
Kl

2 % E =EoAE IPTVe AEdAl Hd 5718k 68 A8 &4 £
AdHdE HEO|A Android 7.02.2 IPTV (Miracast ¥ QAEU)Z Ao T & Y= A==z
StRTh Al 2232 IPTVE] 94 AlojZ Aof & 4= Sirh I IPTVE AR o
Miracast ¥ Embedded 2=+ Ad LEZ AL} o]ggt W40 3t H&E AEsiH
& AET A Ao} 7]&0] FLE0] AUA LHE £Y 5 AU o] =wolA AR H EE+= Android HA
7.1.2 WA 9] Raspberry pie 3B / B + ¥ Asus Tinker E=°]H, Android Studio Z213-& ARE5}0] Qt=Fo|=
AZF L2738 24 A 5718 Alo] duElEL IPTV 97 Aloje} &7 AEstesE /i HQict o]t ¥A]o
2 /1 " A" Aol 7e € 93 Alo] 5713 Aol ¢FEL Android AlF ZEIHA HEHACE IPTV,

ZFHOf : Qt=RolE, BEEEA EA AE 9FA [PTV, Miracast, Yl HE

Abstract In this paper, we have developed an app that can control IPTV - Miracast and the Internet
with Android 7.0 on the embedded board. The app can be controlled by the remote control of IPTV
and can receive TV when using IPTV. And Miracast and Embedded board are put into the power saving
mode. When one mode is selected in this way, the other two modes enter the power saving mode and
the power saving control technology is applied to reduce energy consumption. The board used in this
paper was Android version 7.1.2 version of Raspberry pie 3B / B + and Asus Tinker board s, and
Android Studio program was used to make the app and a synchronization control program was also
developed to operate with IPTV remote control. The operation of the Android start program using the
power saving power control technology and the remote control synchronization control program

developed in this way is confirmed to be normal operation as a result of applying to the actual IPTV.
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Fig. 6. Integrated Board of power synchronization

3. S HEQ| ARt =23 I

AT E HEof gtERolE OSE AR 4= = Al
2 UAT, oPgH o FAeks B wile Aot 1
ZFollA efzH|gjato] 3 BEE QFERO|ES A USHA =
AR EmteracllAl T45HA AAg 4= Qlotk. opx|9t A
gt vl-8-S AEdfof staL, oFR7IR] AAHE EQESHA|
ZEE} AsusollAl 7B E Tinker Boards® android
6,78 AFsta 1, HFH o7 AA”S 15T 5= 9l
oH20]. ¥ =7oJA+E Tinker Boardso] Qt==Zol&=
7.1.25 AXsta, MYE718 REd EFFAR SAIH
w, WOt AE|ATL AlTEE B stk i
9 ¥ IPTV- Mirroring-QJE[dlo] A @ F25
o Fig. 73 Ztt

settogper

o
YouTube _

Miracast ||

O [y=
IPTV

Fig. 7. Android startup screen

IPTV, Smart Phone Mirroring ¥ Android OS A1€]
2 gr7oz AojslH, ControllerolA AI14 E25%
2 BAE oA QI=Ro|s ma o) $alshA| Hok

Fig. 82 |24 &2 Uehd 2oz, 27 =
0-0-0 “JHjol A 2jrzie] 487 S0 1-1-1 A=
2 #1449 F vo]a2=Z2AA] HE 4359 FE
AGsHA €

0-0-0 process

Remote control
signal

Signal memory

Signal memory
reset

Fig. 8. Operation of remote control

Fig. 9= Qt= 2o AJZL g I3} ulo| 2 T2 A
Aol Ao mEIge] FA FehS Ve Ao,

Mirroring off

Mirroring on
IPTV on
Android on
Android off

5sec standby

Mirroring off
IPTV off

Current cursor
extension

HC-06 HC-06

signal transmission signal transmission

Fig. 9. Flowchart of Android startup program

AEE Android AIRIZZ L XS BHA] HQl
SHHE YEUES o191, BE #to] AREEE 513
ok 181 rA9] UIFFIR AT ¢ s Zg
2 skoict.

TS Ao 7]&o] A8H FHEHEE ANfEEY)
shd-S IPTVY shdo] ARE AH53l= Miracast 7|5
& & 5 EE AA AY Alo] ZEC) Miracast
HEo Zylslo] E4E HES Miracasti B FA

EMC 4847 958 A%os sk

E



QICR0|E ANITRIT IPTV-AEEIAL el $7I8t ATRIS JHol B3t 67 6

Fig. 102 A¥%5718} B9tHEo} olrgolt HES
A3 FF g Hoofrt

Fig. 10. Final developed board

4. Hete 2u2|E0|

x~
xy
MZe % U A2

Fig. 112 I=20|E ARt 33} HYE7|sh =
239 52 AeiE vebd Ho|th AL Al =27
A2 IPTV, v 7 AU A9 4= JTE =
ot} ohe TRk grAo R [PTV, vy 2 gyl
S A9 g B8PS +xFoz yeRd Aol

< NRIZEJY >

< YouTube > <YTN > < Naver >

Fig. 11. Action screen of Android startup program

E RO [PTV-AEUA AY57]3}F REY Qteg
o|l=y|gt AF =2 IHE Jfdste] o R FAE
Aol gaEES Ndsilth IPTV, AlEErAs
Mirroring HDMIZ AZE=o] 9lon, HDMI #Aol&
9] 1,109 #& B4 A e A4 T 5 ASich

PERo|E 7.1.2004 A== ARZEIHL 919
A7 Aol = s Z2 9 =k olg MY
713t BE QPERO|E AR IHS FojA MY
S48 SolE B UEY A8 52 dA T 5 U
2UEY [PTVE /IS 4 At 5 £ 71& 18
227 Jfgo] "ad Aoz wekEr)

REFERENCES

[11 S. H. Lee & J. M. Yoon. (2011). A Study on the
Improvement of Energy Efficiency of Set Top Box.
Journal of the Institute of Information Processing,
18(3), 197-204.

[2] J. P. Ross & A. Meier. (2000), Whole-House Measurements of
Standby Power Consumption, /n Proceddings of the
Second International Conference on Energy Efficiency
in Household Appliances, Naples(Italy):Association of
Italian Energy Economics(Rome), LBNL-45967.

DOI : 10.1016/S0360-5442

[3] M. G. Kim. (2010). Trends and Trends of Smart TVs at
Home and Abroad, 77A Journal. 1(131), 124-129.

[4] S. K. Lee. (2010). The Future of Smart TV. Seoul:
LGBusiness Insight.

[5] J. G. Lee. (2010) Smart TVs in Comparison with
Smartphones. Seoul : KT Institute for Economic
Management.

[6] J. Heo, C. S. Hong, S. B. Kang & S.S. Jeon. (2007),
Standby Power Control Architecture in Context-Aware
HomeNetworks, APNOMS 2007. Managing Next Generation
Networks and Services INCS(4773), 515-518.

[71 Y. H. Chung. (2011). Smart TV Technology Trends.
Journal of Broadcast Engineering, 16(1), 223-228

[8] J. B. Park. (2011). The Future of Smart TVs in the form
of Consumers TV Watching-Will It Be the Future of
Smart TVs and TVs? Seoul KT Economic
Management Institute.

[O1 Y. J. Park. (2016). Remote Temperature Control
System using a Zigbee Communication, Journal of
Digital Convergence, 14(4), 259-265.

DOI : 10.14400 / JDC.2016.14.4.259

[10] C. S. Ko. (2011). 2015 Smart TV Future Forecast .



6 &=8dEsl=2x H10# H125

(11]

(12]

(13]

(14]

(15]

(16]

(171

(18]

(19]

[20]

oN

137
5}
- WA HOL : JoT, Medical Service, ICT convergence

- B-Mail : bhkim@ul.ac.kr

ol

£ 3i(Bong-Hyun Kim)

Seoul : KT Economic Management Institute.

T. B. Lim. (2011). Smart TV Technology Trends and
Implications. 77TA Journal, 1(135), 84-90.

B. H Kim. (2016). Design of Path Weighting Data
Analysis System for Efficient Product Arrangement,
Journal of Digital Convergence, 14(10), 167-172.

DOI : 10.14400/JDC.2016.14.10.167

J. H. Park. (2011). Smart TV Service Forecast, Special
Report 3, TTA Jjournal, 1(135), 98 -104.

K. H. Kim. (2011). Smart TV Technology and
Standardization Trend. FElectronic Communication
Trend Analysis, 26(3), 147-152.

J. W. Hong. 2011). Introducing Beyond Smart TV
Technology. Seoul : 2011 Smart TV Technology and
Developer Workshop.

D. J. Kim. (2010). Smart TV Status and Development
Direction. Journal of Broadcast Engineering, 15(3),
230- 235.

H. R. Kang. (2018). A Study on the UI/UX Design of
Object Control Application Using Wireless Communication.
Journal of Digital Convergence, 16(1), 281-286.

DOI : 10.14400/JDC.2018.16.1.281

Y. J. Park. (2016). Remote Temperature Control
System using a Zigbee Communication, Journal of
Digital Convergence, 14(4), 259-265.

DOI : 10.14400/JDC.2018.14.4.259

S. K. Youm & Y. S. Kim. (2018). Development of
Control Board for Coding Education and Convergence
Contents based on 3D Printing . Journal of the Korea
Convergence Society, 99, 1- 8.

DOI : 10.15207/JKCS.2018.9.9.001

Y. A. Ahn & S. H. Byun. (2018). A Study on Smart
Monitoring and Automatic Control based Food Waste
Disposer . Journal of the Korea Convergence Society,
A10). 29-35.

DOI : 10.15207/JKCS.2018.9.10.029

[Hsl]

20024 29 : shosta AR
IHZEAAD

-2009% 24 : ghIisty AR
IHZ A

- 20129 ~ 201549 : Addisty A
Elgstat wae

20179 ~ @A : Uldisty AnfEIT

ok

o
&

e

A

X & 5(Joon-Ho Cho)
20024 29 BT o A

FEAY
- E-Mail : chol024@wku.ac.kr

[(ZalA]

o AZFoF D

200749 24 : gt sk Al

o AZFeFAD

- 20079 4¢¥€ ~ dx . fEgdgy A

Aot Hig

SR AR, 2EEA, o





