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Implementation of a MPEG-4 Video Player for Embedded Systems

Soo-Han Kim" - Myeong-Won Lee™

- Seong-Tae Jhang™

ABSTRACT

A wearable computer has appeared as the next generation computer with the development of embedded system technique in our

country, although it has not been applicable well since the hardware and software capabilities are limited for multimedia service. We have

implemented a MPEG-4 video player to provide with such multimedia application service using the embedded systems. This paper

illustrates the development of MPEG-4 video player operating on the wearable computer named WPS(Wearable Personal Station), the

wristwatch PC developed at ETRL

Key Words : MPEG-4 video player, Wearable PC, Embedded video player, Embedded multimedia, Embedded system,

Embedded application software
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TRE AT Ao oA HI10]
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MPlayerel 23850} 9+ mencoderdhs ZE 192 ALE8}
o 7129 F9N F9E raw/divs/mpegd AVI(pem/mp3
audio)@A 22 HsteE 7|5 AFSH V4L FR] o)A
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HHe AAE A,

Xine® %2 7|9e] B2 MPEG4 594 3
CD/DVD/VCDE 712402 4% 4 glon =
2 =elo| HERE AVL MOV, WMV, MP3g e 2
tol 34 FY9 A= e w2 <
AA dETYe] 94 3d AL 7Fe3stth Xine
dojole] 4HoRE xine-lib Tholnele) dejz ATe
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3. YA EYojof My A

719 AZEY ] NEHAAFLe A~ FHYEL Fu AR
stn A= Favl B9 PC A A o] FojATh a8t
dolzlE PCo 2L HtlE A AEH A AZEY ] 7
Wg e An FYS Fa 7A9d gL 5AE PC Fn
E9e o8 PC 4 A o]Fojxm, HAutdo] ggH &
A A8 Bde A7~ Aol E(Cross Cable) o] &3}
AA= FAs = Bl A)2E(Target System)dl] H4
Hrh &, A8 2E A$ee g§A Aa"e] dugs A
2eo A AgA7|A i Aolth o] wl&o] uts Al
de] azEdo] MEAs Bl Alxdd ik x4o] Ba
shA Bk

dolgE PC 7)ol MPEG-4 £%94F Zdolo]E A|=3}
7] Y= MPEG-4 594 ZH0lo)9 2x zY Faf
AR YL s TAE PC/F "ast) oyet e
9 ZAE PCE Intel Pentium 2.6GHz, 512MB RAM,

Linux Rechat 9.0, linux-24.20-8 %2 #Ad wAe A}%
S 2=t

Ao E PCrIHHel MPEG-4 534 Zdoloje] Ay 3
4 B AlagogE dojzE PCel WPS 2 iMX21 A
W Hovl ARSESt WPSE ETRIZE 4oz sive s
AE dojEE PCEAM FYAgAAZE B EEIHMotorola)
A T 9l IMX21 A& A0l ZEAHME AL
st glvh WPSY 2HAAZE B2 Ad WA linux-

=2

(JEV' 2)_ i.MX21 JH%EE



(E 1D IMX21 JHEES 2 WPSe| Ms Hlw

i.MX21 FigHE WPS
CPU i.MX21 [.MX21
Fojisa| SDRAM 64MB SDRAM 64MB
AlE M| NOR FLASH 32MB NOR FLASH 32MB
HE T Fx| NAND FLASH 32MB NAND FLASH 32MB
LD 26K Color TFT-LCD 1.2” 26K Color TFT-LCD 1.2»
160X128 160X128
CMOS Cantera VGAS(30T 3t2) VGAT(30% 314)
24 =M Bluetooth v1.1 via UART4 Bluetooth v1.1 via UART4
Console UART1{115200bps,8,N,1} UART1(115200bps,8,N,1)
USB USB OTG, USB Host USB OTG
Sound Microphone/Speaker none{use Bluetooth Headset}
Buzzer yes yes
Vibrator yes yes
Battery Li-lon 3.7V/300mAh Li-lon 3.7v/300mAh
VGA Port NTSC RCA Jack nons
Adaptor 5¥/1A Power Jack USB QTG ZE YR

2418-rmkd-mxZbspE AR n 9o, Fws Adde

WPSe| 9= FXEL #Ags) 5 4% tule]~ =gholy
£ z3sn Yot GUIEE TroltechAlel A 7ledte] a3t
I 9¥ gt-embedded-2.3.77 gt-embedded-2.3.7 4l A &

ZAEHE 2 A2 GUI 8749 OPIE(Open Palmtop Integrated
Environment)E AH-ETh (O3 2)F EEEIAIA A
H iMX21 A Beo] A4 stes vebdch

WPS #x 2d Alzdgel {MX21 718 #=s WPSo|A]
EAsE AZE Y] s JEJQ-?} ZE i 84E 9y
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o} flojzlE PCY WPSY A%< wastd (X D 2rh

FAE PColA WPS 2 iMX21 7| RES AZEYCE
ALst7] Ysix AxEe 222~ A998 (Cross Compiler)
2E arm-linux-gee 3.2.3& 7juke 2 35 ARM Toolchain
o] A ZPt} ARM Toolchaing arm$ gec AL 9 &7
Addde W AEEHE 4F E’rolt‘ﬂiﬂaﬂr 125 A Eat R
FAd gz A3 Hde HEr) f FEHEH} Bt
o]218 ARM Toolchaing EAE PCel]l Axsta o]& Abg
sto] Agdsia WPS 2 1MX21 Mg =g 22 gA A
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W Rod FE5HoE ¥FH.

4. flloj{E PC 7[die| MPEG4 54 Sajjolof 78l

1 MPEG-4 E%4+ Z2fojojel 34 2lojE=z|
29 gojngalols MPEG 4 929 ¢ne5E o83
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libavformat §-%-} libavcodec F-E0=2 1,]—,—01% E‘r libavformat
ol MPEG-4 §%97% o g 743 e gk Jr
£ #8 5 e goldey 49 MPEG-4 534 %Y
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MPEG 4 59 Eeolole] 9&& MPEG4 B394 99
o= Hge/ote ~2E¥ ARE MPEG-4

Azad 29 A

—:% el 1017} 5}*0/%

£ YEhd glojth,
MPEG 4 503 ¢ %Eﬂol
Ab &

l‘%!HMOH oHE‘QU% dlefziE PCAXE= LCD A
7b ol sy, Zegus =dtoluel] o3 Ly
=dqoie w2 9 Aol Bt ofyet 1Y FrE AYst
7] 1 dae G9e) delrt s

ZAPH IS ol gste] Fuicl etz S
/dev/th FH= EAskE tiulels wE

el

ol
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e A%z 5
Y42 G4 o8] HaFd] Ao 28T Hol
HE 20 ZHYURE Bool f2Bdel 4A2 284
£ ol $8zeageld ZedunE Agse oa
Fdo] FAZ HolHE FHshe wHe (1¥ 5% 2o
ZAQHAE ol3te] swe] T volET 2k Wy
ol 2 F AL EAET A%E HA98Y g9
write() A28 952 ol g8k W mmap() A7 F4
g olgah Wl 9tk A5E HLUEE 95 wite)
AzY F5E g 9T ug UaBde] 3

] P H H
MPEG—4 S8 . AVFormdiContext
o s SR - FEH

AVCodecConfext
A

HLQ/OLS
ZEH IH 32

o7 Zrgol Qg
MPEG -4 T& 2o|=2(3 &

oH4iE8 BES
Edile B I

SHies B
&

(38! 4) MPEG-4 SZ4 S2l0jofe] FMutHol el oty

A Y ARG 30 Fol write() A28 BHEE o] 3]
a9 g Teusd S8t o) Yol mmap()
Aed gre TdQuss Bese MRy 992 29
£ el olie guwe vy geld ady gue
A3} Jh ZAUnsiE BN H2Ed

B =R TAGE dolE PCYIvke] MPEG-4 £
o Edolol: 584 298 APE Aot mmap() A~
d g2 Ahgdle] MPEG-4 S94F B20] gl 34 An
b Axdle] Pagdol X2 24EEE Stk MPEG-4
B9 Edlojole] BT e 2¥9) AL YA MPEG-
4 294 el A vt e AEAS 2 To| MPEG-4 3
Bg o) gald Uaysle] 34 ANE At o€ ;H
ML B Al THYENE o4t 9ok
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o FES v

#define FEDEVEILE "/dev/fh"

int rmein()

r
1

int fhfd = 0;

 ZHY W open,,
Ibfd = open(FRDEVEILE, O_RDWR);
iffbfd < 0)f
nerror("fhdey open’);
exit(l);
}
/ ZH Y HE write,,
write(fbfd, "ZaHYH B WriteT f2%,
sizelen);

(08 5) g=20M ZHdHHE ALSSH siH &3 =273

MPEG—4 5B ‘b’

me = =.M MPEG_Find_Stream()

!
WEAR VIDEO STREAM |

i

MPEG_Find_Codac() g Sregmel SEHE

[T Y27t &Hl=IR]

MPEG Decode Videol) "

MPEG_Covart:Colall)

m"’ng i £ MPEG_ Output. idzol WEAR VIDEO_FRAMEI] |
tueue BE
MaX_FRAME NUM
(28 6) MPEG-4 sS4 Z8lo/o{e] BIC|2 &3 2& 73
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AVFormatContext *pFormatCtax

const char *filename:

/f MPEG-4 94 =Y open

/2R A 78

1
Nk
/2% AY FE
t

int Loopcount, Wideostream:

/f Find the first video stream

videoStream=-1

{
Videostream=i:
break:
t
it(Videnstream==-1}
// Video Stream® #X ZTWS
iR ALY 72
}

/{ MPEG-4 55°§ 4 Edo]ol 2] MPEG-4 5%

/7 filenameo AAE MPEG-4 94 =

1f(av_0peanput_flle(&pFormatCtx tilename, NULL, 0, NULL)!=0}

it (av _find.stream info{pF ormatCtz )< 0H

tor(=0: 1{pFormatCtx—>rnb_streams; i+ +) v
i#(pFormatCtx—> streams [i |- »codec.cadec_type==CODEC_TYPE_VIDEQ)

T ud 89 29

o E

(38 7) MPEG_Find_Stream( ) &< F81 £&8

B Aol
MPEG-4 5974 e e Are 2ELR Fe 7
‘?j—‘?— FFmpeg =49 go]2 1314 libavformat -4l
= golB2lg 349 AVFormatContext 72412
S8t ad 7). £ av_open_input _file() FE
gto] MPEG4 597 #9& 4ojA MPEG-4 T94 I
o gle dd ARWE WEAR_VIDEO_STREAM T2 ]
¥ AVFormatContext FZA o A4t WEAR_V]DEO_
STREAM FZA| o= MPEG-4 $%% &#o]o]¢] MPEG-4
Zoak gl AAE 44 & £ Y= AVFormatContext
TFEAS MPEG4 ¥974 #d& FAste vde/eve
Ash g7 vve/eve 2B
tolel H)7} gtk o] T&AE MPEG-4
oA AT o Hask =
A
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MPEG4 F%9% % ] o]e]= AVCodecContext :rLZZﬂ«] 79

& libaveodec

BE ol48 tjzdg A 2og 29g et
MPEG-4 €94 Z#olole #44e2 Hyge 2EH
o = AVCodecContext TzAE vte 2EHMA 7}

= a9 2t o) 496 SRIY, MPEGA 594 ¥
dolofs MPEG-4 394 59 AA4o% g & +
A s Aol

AAA nY 92 £95) A g IS A%
& 4 9lv WEAR_VIDEO_FRAME#ZH= A& F2E A9

Fatth. WEAR_VIDEO_FRAME &4+ MPEG-4
sge] a4 J599 S FRE AFSHE WS A7

3 Ape $ME AR wEE FYH0 Atk o)A
& AgAph dske BRE QAT S = J15E A
S, MPEG-4 $94 2o 442 W 21 o) 24

32 G=E WY Vs AT

MPEG-4 94 Z# 0]o)= libaveodee FH-of] Ao
& ol ele] F4<1 aveodec_decode_video() TE &
E3tq Hte 2EHE ‘:] et B FRE A
aveodec_decode_video () £ MPEG4 594 54S ¢
FZgsto] YUV A% Aoz xdd s Ju —Ee— AVFrame
olgtE FZA 1%}3}71] "/} (29 8)2 oA Mwst
dH o AL HEd Aot

MPEG-4 544 Zdjolol AVFrame 7240 A4d 344
AEE RGB A% o= WgsiA WEAR VIDEO_FRAME
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// MPEG-4 2=z 2 d AP ®

e

AVCodecContext *pCodecCta
AV Codec *pCodec:

if (pCodec==NULL}{

guE Iue wEcA =9
iR Ao i

t
AOFEE Oy BEUE opentirh.

2w AT B2
}
AYFrame *pFrame;

pFrame=avcodec_alloc frame():

q

it
o

if (avcodec_open{pCodecCtx, pCodec)<0){
fEltl e DS opendtd ZUE Aeds..

A EOe AEHE f% AVCodecContext F289 EUHE 42
pCodecCtz=&pFormatCtx~> streams [videoStream] ->codec!

i/ Hltl 2 AEY AYE HE 3HE Fech
pCodec=avcodec_find_decoder{pCodecCiz—>codec_id)

r = avcodec_decode video(pCodecCtx, pFrame, &frameFinished, rawData,

bytesRemaining b

(28 8) MPEG-4 2H| Xz| &

TEAY S ARE Agske wsle A=, o] s A
o)

B} ZH B g o]8ske] 9ol S PC tAagdo] &¢
Ao 2@HE= Aol

43 MPEG-4 =4 Z2)0{0{2] AlRE &3
gl E PCY A= A DSP(Digital Signal Processor)
A APtk DSPE ofd21 A58 AN E /TR
) W38 ol &alA dolE tAE wleolHel digEed A
8 et 2"9EY B4 59 A5 AHYE sk
ot} V| BAoR ofdg I A5 AAT tXE A
e BEFo7 ) oly3 DSPe doj¥E PColl ¥EZ=2
A (Coprocessar) FEIZ EASIH, dolels PCo F+ ==
AlAel= DSPE 3t HHole} dio[HEe] EA4%t) 852
A E Yule]x ==F o]§5le] DSPE B, S$EX=
aoiME o] Yulola x==F o]gsja DSPE AT
ATt ol AL Jdev HEEHINA /dev/dsp HEIE EA5T
o]of ]

i)
o o

=0

MPEG4 £%4 Zg oo Alegs &7 REg 1§
& MPEG-4 5978 3ol 455 e 2re 42% d
o]E| 2 MPEG-4 ZE< o] &84 ZZsto] dojd ot]o
dze glo]HE DSPE HUA &HalE Aot AAAHL
2 Hve &Y 2R FUR 43 fAe, 29 dol
HE 98 A7 FF oo ZAd Ay TR AL
7] wEe] ALg= &Y REg TAL YA 97 7EY
o (18 9= AR EE 28st: BALS UEd Aotk

MPEG-4 &84 #d& €olq dA4 MPEG4 534
Fele] ~EY ARE /A3 0= AL "o &8 HEg
Az 2tk o) w, MPEG-4 594 #lelA A4 7bed
202 22 ARJ QeA Gdd (28 10 MPEG-4
94 FLoA MYe/ede AEYS = dugEe o
el 9L

MPEG—4 5%
e

MPEG-4 BE%
. mEgEy

| sryiadg Fi :

25

: \
. MPEG_Find_Stream() ‘

I
I
WEAR.AUDIC_STREAM
o i

\
i Streams! D& FH
" [Te] Feot &HE

MPEG_Find  Codec()

g

’}
|

MPEG:Decodea. AUDION

\\3j%mma

y ; !
i WEAR_AUDIO_DATA[]
| : .

MPEG.Output Vide ol)

aueue BE
MAX_FRAME_NUM

(I8 9) MPEG-4 S24t E2{ojofe] 2O &8 22 738

MPEG-4 5974 sdels A 7

¢}
e T, oERH AEY HolHE #

3 e
S wlgsA FEAR, (29 DS WED vy 238
9% MPEG4 Z¥g 2= Qe
)

o] dg glom, ¢

-
=
X
i
2
fel

< Jehlz o
_audio() FFE FIA Hdo ~2EFY A
gg gt AZH dojHE de g0
d= AZY dojee EdF wgid
|l & PC] AbEE= 23 FA ¢l DSPE
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/7 MPEG-4 =94 ot old H487153t Videofhudio streams FETH
Videostream=-1;
Audiostream=-1;
for(i=0: i<pFormatCtz—>nb_streams: i+ + )
it (pFormatCtz-> streams [il->codec.codec_type==CODEC_TYFPE_VIDEQ)
{
Videostream=i
if(Videostream != -1 && Audiostream != -1} break:
B
if(pFormatCtx—> streams [i]->codec.codec_type==CODEC_TYPE_AUDIO)
{
Audiostream=i:
if{Videostream != -1 && Audiostream != -1) break’

}
it (Videostream==-1){

# Video Streem®T X ZTUE
e AR BE

t
it (Audiostream===~1){

/ Audio Streams A EWS
i 2T AY 2E

i

4

(28 10) HIE|2/20]2 ~EE 4

// MPEG-4¢ DH3 Z@E A RF

AV CodecContext *pAudicCodecCix;
i 2092 AEZE 8t AVCodecContext 72312 ZUEHE d=
paudioCodecCtz = &pFormatCtz->streams|AudioStream]->oodes:
AV Codec *pACodec:
[/ 2t AEY AZE A% n¥= s
phCodec = aveodecfind_decoderipAndioCodecCtz->codecddy
it (pACndec==NULL}
fdms nEs sy FEE 4%
iR AR BE
i
W 2T 202 TEE openthoh
if(avcodec_open{phudioCodecCtz, pACaodec)<0) {
# 202 BYE opensty Z@E F20E
i es Ay
t

r = avcodec_decode_audio(pAudioCodecCtz, sampledata, &gotsampledata,

rawData, ByteRemaining):
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