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A design of embedded PC-Fi system with interactive remote control
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Abstract: As the price-performance ratio of embedded PCs improves, the benefits of the PC-Fi can be maximized by designing an
embedded PC-Fi system. In this paper presents the design of an embedded PC-Fi that can be manipulated by a remote controller
based on mobile devices such as smart phones or tablets. Additionally, an interactive control system and its GUI, through which
the user can select and play music as they like at ease, are presented. The case that a large amount of music is stored in the
PC-Fi system requires a function allowing the user to easily select the music they want to listen to. In order to implement this
function, a DB containing detailed information of each track can be used to find the location of the desired music with keywords
provided by the user. In this proposed system, the embedded PC-Fi system and remote controller are mutually connected via a
WiFi network, and more than one user can remotely control the embedded system with their own mobile device.

Keywords: PC-Fi, Remote control, Interactive, Embedded system

1. A & 93] =g g 2ol 9 mutd 7]7]9 dutE Al
A2 T SAMF, High Fidelity)] o1& pc2 Ba) B 71E& cl&stel AHAER dA70f 7158 2 <l
Azl pCFie] tE @Al  olxa 9k U= PC-Fi9] AZES|o] A|2~8E Jjdgic]
‘Desktop-HiFi” 2}31% #2]= PC-Fit PC, DAC, 2297, < olef @ WIH = PCFiE &3] 918145z DAC, 42,
I goR gdHe] den), Tl Hi-Fi 2 Lol vl 27) el shuslel glel hMH s A2H, 94 Aols
AYE 7o w T4 & 5 9, AHYS B A e 2akd 717), 2glal 2 eielA rlestatehe
o] He|3hx] zt3=31 9lo] we FES uby }]\]—4_[2] 12 PC-Fi 2XE 9o = Al 7R 845 He 7 3 A
U PC-Fiol Tl @ 71 -2 DAC, NAS(Network Attached | PCFIT F1%F IMH= A28 fastboot PC2] Z 3t
Storage) 5 2 = go] SFEEFON} e A A A dHow 3hd fau AgsA FAD 5 A H0H o™
3} o]9] [1271% ol WFHe] govip] pCFiE Py PO SSDGolid stte drive)S ol &ajed FEALS A =
st mEA o AFgEy] o A1eel g wee g FORA PCE AR § 7o) mhR eshe ThdAE
oln7] o]l B po N PCFio] FHE Huske A AR = A ST, ol ol8dtel SdAE,

T Corresponding Author (ORCID: http://orcid.org/0000-0003-0171-5764): Division of IT, Korea Maritime and Ocean University, 727,
Taejong-ro, Yeongdo-gu, Busan 49112, Korea, E-mail: okshin@kmou.ac.kr, Tel: 051-410-4572
1 Division of IT, Korea Maritime and Ocean University, E-mail: bmyl08@nate.com, Tel: 051-410-4928

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



T
==
=)
o

-
Q
=
>,
[>

A3 A 5o Aeg 2 o=
A 7@ 5 slh F .
A= dAl e _&011
o]%%]—oiAJQ tﬂEo =]
B8 ARgA} Q)
2~%1 PC-Fi
w3 4

o r o

o S FFI faiii}
n
Q2 o 1% go U b

JEﬂﬂ At
QA BT FAl %!Hﬂl‘%#
7] Apele] & tgsbs AXEgolR PCFio] xS
Azt 5 A= axet & 4 9tk PCFie 4H
<ol she= +9E o] FHE RS
=99 FHE V19T & Avk= AAUS], ol A elA
Fele] PC-Fi AHEA7E A& ti3E4<
S #EEka AAE] ofvs
2 =2l A= WA PC-Fioll A %ﬁah— =4
A = 71eE Aws] 98
DBl A3l Fi ARgA7} °’Eﬂo}~
AE G S F A ke WRbE AT AREAL
o] DBE ¢]&3ate] M= 5= A s7] fsiAe A
GUIZL Zasghd], 2 AelAs WA Fae HE g3
& windows PCE ©]-&3h= PC-FiE $1% GUI AZE9o]
g A7t o]oja] o] AXEole] GUIY ook}
8 75 FAEE A7]E Fa5te] *ﬂ}EiOM Hu}
717164 E2Fete ekl MAE e vhe, 7%

F7rstomM wutd 71715 o83 AA A o
chiae A AJ2=EEe GUIZE fl gWit=
PC-Fi Al=Elol - HE PCollA ©o]4E 4= e Hed
< 8}71] A&ghct.
JEP—‘“FJE

% 74

)9} 9124

& of
0.

T

=}
fo ¢
o2
39 o

[0

‘r‘

A
=
A

Z o]

]/\EﬂvQ_

fo o we N

o] ¢

2. JAEEE R
21 QIEf2IE|S BZR|Of
Q7)) 2 e 1A 5L A
e A 2 olw A AT
Ao DL Ea] ol A A
o4 ) ol 771 el A
A% Alahs 20 ulktlel e e
e dF4, s ke, 2 =wolAe dEAo
A2 a G o] Aolsiz A2Es AR S S
Sk wok 71717} 5715 slel, A28 Aols
o FRE Axde eE AEAIA AT FA
&AL BESPA dlolE WelelE e -
o Nz sl @t Wb QlEeEn
@ FRolu QS Alojshe BRAd, B
2}l Q18| #©] 2~ (command line interface) 52 71%

s Felle] A4 A071eks g, GUI 71%6S Al sl

h

AAA
L=z

K
oL
[

o
Hl
d
ut)
2
>
i)
2
ot
o

12 #1408 A13(2016. 1)

>
o
i

FYol fre dAE S5 A
i YAAel = PC AAE Alost= A
olug} PC-Fio] 7|5 whs Aloj3t= Aolt}. Zefjo] Xuf
P Fol= Euid V7R PCE dAAC] &
Ael[7], PColl 97 A &3ke] PC-Fi Al
F= A& ool HEg B84, He
d, A1 = dolHe] o, GUIY F43Ad 59 wA=
B =Rl M= aEsHA] gtk

ofefo] 2.27¢] QIEJHE]H. PC-Fi
TANE A et
22 RTAE

719 Hi-Fi9] 8592 FM, CD, DVD, ¥+ USB |
o] g1 AE@] MP3 54 Fo] FHE o]FUo +
Eﬂoﬂ A5 st AY CD, DVDE 2] (ripping)
T cloudol]l R#aFa oA ojuMut
l o] tH8]. W}EW WS— & FHAE 5

o] -

=
e

=
A3

44

(m
Moo 7

=

[e))]

=
AL e
=

=

D:
=

e

J.

¢

PN

\

A7 A0 A 2Re] £

Aa7s&
TE e B

- JEIFEE browisng 7]
o} Ade %%50 55&
A7 st &
Mg pC7]vk PC—F1«] GUIQ]r =
Ao GUL

A FQ =l gk FAE AHE AFshE 715
- o8 o AL PC-Fig dAA
T dybA o g wutd 717)E JiQlEo]Bn®E o H
o] AREAE ALl Y] Butd 7]71E PC-FiE A Ao
Rojofgtet. o] QAL e
PC-Fig FAlo Ao & 4= JA gozH UF}—/\] 7
T AT
FA 8T AK 2hkd 717]1E o] 8
oJst7] faiA e A FTale] B
T FAL 2= NFC, 5552, wifi, A1 Z1H]7F 9lo
u, dAA AN F2 ALEEE T4 B OB E wifi
¢} bluetooth”} o] 220]a1 T}H9]. bluetooth 7]HFS]
A7 Alolx= PCel bluetooths AMHE3l7] $13 M &9
71717 488 F= QlJ— dijor S8 A
AAst7] wiel A& % T FEA 1
T ATt wifi 7]‘3’4 AAA = Fdes 97E
A 1&9 doly AFE AdtH[10], A=

B} 2=
=

&3t PCE A4l

x—]o];]_ q-]._LZ‘]O]
H =2 E

il 0 &=
¥yoz Jdd 4 gtk B AfolAME wifi7]He]
LA S Mz,



QIE e 1

3.4 A

3.1 A2ES Fx

Figure 1°] SIE=E B Ao 7]
PC-Fi Al2=8le] HATFZEE HRIT} o]
FUE, A4 FUE, PC-Fi 1
9} Web site, CD £+ DVD 5-¢] 2% o=z FA4%
YR FUEE gRRE, BALZo YY) 58
o o= QR SUS Pcoﬂ 2G4 o, SAAGTH FA

s B

A=
SAAR

o},

o] &9l AHY HRE FE3}e] YA K DBl A3
t}. o] 3¥94H DB AMHEAF PCFi fFTUES] Ul BES
S wohs A uf Ha HesA A = JA st
g Fed ARE By Bl 29 QY Sk
AAA AY(EFRA, AA, O‘Al?wl 3], FF, Rev %)
T PCFi FUES] S9AA g os) St U
*3 2ES FYe F2 ovle] PCFidl ddehs Ao

QA4 BEANA AolE SFAEE DAC, WEE AA
3 Ba) Ue Atk 924 FUES Ul BEe

Al BEE $3 PC-Fi FUES] Ul 253 FARE 217
& ARG A AT 715 TR
Source i
Info tion Unit Remote Control Unit
Ul
_ source module
information
DB PC-Fi Unit
_ source music module | module
information source playback module
management ~
module
% speaker amp. DAC
ext. music
EN

Figure 1: The structure of embedded PC-Fi system with in-

teractive remote control
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Table 1: DB fields of music source information

title conductor no.

composer| playerl | player2 op.

movement|instrument| album date

topic genre

file

location

product

volume | length

file e
KL date

. Table 2°ﬂ
= EO]EEL

Table 2: File extension of music sources

* flac

*.0gg
* . wma

* wav
* mp3
* xac
* voc * mda

* avl *.au
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title composer lagerl lagerZ fsnis} op, no, mov, | instr, .
d Py ke d 2 search permit. no.‘ ‘ 0000 ‘
Beethoven
<] title | composer | plagerl player? | cond, | op. no, | mav, ‘ msir. | 3

Flano Senata | Beethoven Wilhelm Kermpff op.2 No.3-1 | Plano play
Plano Sonata | Beethoven Wihelm Kenmff op.2 Ho.3-11 | Plano play album cover

Flano Trie Beethoven The Florestan Trio op.70 MNo.l-1| Plane play

Flane Trie Beethoven The Florestan Trio op.70 Mo.1-1I | Plane play
Fiano Cencerte | Beethoven | Wiener Philharmoniker Eremer Barenbeim op.73 Mo.1l Flano play

Romance Beethoven Orpheus chamber Gl Shaham op.50 Plano play I T |
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Figure 2: The design of Ul module of PC-Fi unit
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Table 3: Query data format for music selection
QUERY
QUERY _TITLE query on ‘title’ of Table 2
QUERY COMPOSER | query on ‘composer’ of Table 2
QUERY_ARTIST query on ‘playerl’ of Table 2
QUERY_CONDUCTOR | query on ‘conductor’ of Table 2

QUERY_OP query on ‘op. no.” of Table 2

QUERY ALBUM query on ‘album’ of Table 2
QUERY_MOVEMENT |query on ‘movement’ of Table 2
QUERY_TOPIC query on ‘topic’ of Table 2
QUERY GENRE query on ‘genre’ of Table 2
QUERY DATE query on ‘date’ of Table 2

Table 4: Playback status data format for current music
STATUS

STATUS TITLE
STATUS_ALBUM
STATUS_ARTIST

selected title
selected album
selected playerl

STATUS _TOTAL TIME total playback time

clapsed time fo the current
music
playback status

STATUS_ELAPSED TIME

STATUS PLAY

STATUS STOP stop status

STATUS_PAUSE pause status

STATUS VOLUME current acoustic volume

Table 5: Data format for playback related commands

COMMAND
CMD PLAY playback command
CMD_STOP stop command
CMD_PAUSE pause command
CMD FF fast forward command
CMD REW rewind command
CMD_VOLUME_UP increase volume command
CMD VOLUME DOWN | decrease volume command

Table 6: Data format for status transition, connection and

disconnection
CONNECT / DISCONNECT
CON IP IP address f)f the .connected
- mobile dev1.ce
DCON P IP address Of the d.lsconnected
- mobile device

STATE

STATE_BROWSING BROWSING state

STATE PLAYBACK PLAYBACK state
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Figure 5: Playback GUI of remote control unit
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