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Design and Implementation of High-Resolution Image Transmission Interface for
Mobile Device
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ABSTRACT

As studies on ubiquitous computing are actively conducted, desire for various services, including image transmission, storage, search and
remote monitoring, has been expanding into mobile environment as well as to PCs. While CCTV (Closed Circuit TV) and DVR (Digital Video
Recording) are used in places where security service such as intrusion detection system is required, these are high-end equipment. So it is not
easy for ordinary users or household and small-sized companies to use them. Besides, they are difficult to be carried and camera solution for
mobile device does not support high-quality function and provides low-definition of QVGA for picture quality. Therefore, in this study, design
and implementation of embedded system of high-definition image transmission for ubiquitous mobile device which is not inferior to PC or
DVR are described. To this end, usage of dedicated CPU for mobile device and design and implementation of MPEG-4 H/W CODEC also are
examined. The implemented system showed excellent performance in mobile environment, in terms of speed, picture quality.
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Table. 1 Comparison with the existing system
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Table. 2 System Implementation Function

Model Function
Input NTSC
. Standard Composite
v
ideo Mode Video(NTSC)
Camera Outward (Wide angle / Diagonal 150"/
Lens Horizontal 120/ Vertical 90*)
Inward (Semi-pinhole / Diagonal 92'/
Horizontal 73 / Vertical 55°)
Data storage SD Memory
PHS Wireless Modem (IEEE
Networking 802.11b/g),
10/100Mpbs LAN for PC Manager SW
Codec MPEG-4
. . 320%240, 640*240, 640480, 720*480
Recording | Resolution g
pixel
Frame Up to 30 image / sec
Emergency Button / Shock / External
Event sensor
| Abnormal Power-Off
Power Supply DC12.0V £ 0.5V
Power
Consumption Average 3W
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» Video decoder for analog video input
= Audio ADC for microphone input
= AT2042 for MPEG-4 encoding and decoding
= Host processor(S3C2440) for system control
= Audio DAC for speaker output
» Video encoder for analog video output

3.1 Video decoder
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3.2 Audio ADC

29 3.2 96]9 ADC 3|2 o|t}. nlo] A2 E S 23
EdoEolgdza A4 AZE YUY AnA g}
21]2 ADC 3 © Z CS5340& AH&-3t0 t] A" &4 Al
AL 93 ol g2 gAY 2HFS @iy}
101dB, 24¥) E & A4 3}7 200KHz¢) 2.0] Q. A E
o|E & AUt}

a2 3 2|2 ADC 22
Fig. 3 Audio ADC circuit

33 MPEG-4 Codec

1% 4.5 MPEG4 2139 ¥ t]3d9
HE 47 94 AEE AT2042= MPEG4Z &3}

38324405} £, %4 A& B3 Tufe] & Eetol¥ &
BRste] HESY 874 $AAT. FHoAEE do

CERIAE

1514

1% 4. MPEG-4 codec 812E
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3.5 Video encoder

age62ute R SE2Eont gAY g4 A
IEOPEEIE AWA A A dit Bk EYE
A G8E A T 5 AA T

SAA7I21HE= t) A g B|t) 2 gl :t) 4 NTSC, PAL
CVBS =& S-Video A3 2 Tl 21" YUV YA E 3%
A AT E FA =3} gt

a8 6. 1L 9z 32k
Fig. 6 Video encoder circuit

v. 4

et

% 2}

NNERA Y Rl SHNANE 7HEAD A5urt £
& ARMO20TE W] %3} $3C24108 Zo] AL &3lE 34
AR TR = FF T 987}

HIZ 2vE 2uld 7)7)9) 43 Hg R FAYE
9 2g3}o) wel 14 %59 CPUZF R FHBZ o & 3
A7) YA we T2 =g 2 FE gas
T TR S3C2440 7]uko] 7' v A Linux 2.4.18& A
g3t

$3C2440& 71u) 2} QlE]FH o] 2 E A Y3tA ot g3
9o MPEG4 £~ZE¢o] F o2 ustd e Y43
A 8| 23710l & &A1 7} 94 7] Wi o) ¥ = o MPEG-4 8}
=dol 29 dA7 gasith gepa B =edAs
$3C2440 ¥ ¢] B = 7]xkel]l MPEG4 st ¢l|o] g o] &
7= e oo A2l HA S o] F FHUT

MPEG-4 st=4lo] 9] & @4 Af A=y 8
AT2042 & AHE- 3ok YuiTi = AJ 2 glo A AR E I §
E7EHEL A AF 7 ¢ et 4 EAE

38

et WES] DPE Agalok st B4 A
Syol gl ovh AT20029] AHE O 2 GulE)E A2
o sl 27 9 ol 247150] b5l 99
o223 el W3R 2AYE ol S5l wT 9 Y,
£9 A e RS QT 5 9 stel A2
Mo 371 R Eo|u 24 glo|E AAT A ®
% # ) 1674 9] ADPCM 4 £4 45S ¥ RISC
ZR AN Aelstel Do A 7)EH 4 45 B4
AQsAL 20 A7 % Ao 7Fsste

4.1 S3C2440 .= 9] A 2 € A

2% 7.2 8302440 B=o] Al 2d AL JEhATH
gL BEg 7me g dlo N5 HAE Z 2
¥ EES A Ao Al 2E B2 A gk S
W22 NOR FLASH(IM)= R E FE7} Eo7tx
NAND FLASH@32M)= dlojE] AZ8202 AL&E 0
SDRAM(32M*2)-2 A} 3t}

AR N BUE Y Mu|2E AFHEE A
LCD 288 21A 3131 7hvl| 2l MPEG4 3t = 4o 24
H&o d2H7] W sielat Je Ao~ EEE A
Agtch o]l 7] & 1M A M2 ASEEE 98
10/100M Based-T 2 8733} 1 5 #-& [EEE 802.11 bjg
£ XY3l=USBE Y 4 A H5g A&k

BICIA0
{BRMO20T}

33 7. 83C24402| AlAH TN
Fig. 7 System Configuration of S3C2440

4.2 MPEG-4 H/W CODEC$] A} 2-¢l 74

1Y 8.2 MPEG-4 3t =9o] 29 o] Al 2" F4 &}
btk 3 H o2 AT20428 A}43Ht} AT2042%=
tade gAg vt e 2 06 & FAld o 71|

1515



FHIALEA G =24 AP AsS

53l RFECE AT F Qe ZY Fojrhuye 7
%3} ¥% © 2 MPEG-4, MPEG-1, MPEG-2, H.263, JPEG
S AYln 4 FEE AAY L PR Ao AAte
Z WA o] 7bs stttk ol = Balol o WA glof B A
2E 9 WAooz 7H53y] witel vt =Y
o=y 7] 9 vt Q § 3531 FF 9| ALgo| 7tE
&t}

#Hz CCD Fivetell Al E0]2 NTSC A3 & 99
T CAMERA QIE|#lo] 2 F.23} o] & AW A 8}7] 9] &
VIDEO DECODER &, 0T} @ X5 E A4 37| 9
% AUDIO ADC £ £ 0 2 1}3ro] x| v] MPEG-4 2 ¢t&
o] Ho] $3C244002 AFHrt. 2 9o RESET,
CLOCK,POWER #2002 A gt}

e HAR A A2 AS FES 4T 7 H
£ 53 Aloj Al2d R E3 A

=13
=4
3

OB 9. 2tAE S3C2440 ool 2=

2 9
Fig. 9 Completed S3C2440 Main Board

gl 10. 28 MPEG-4 HW CODEC E=
Fig. 10 Completed MPEG-4 HW Codec Board

28 8 MPEG-4 St=4l0] 39 o] Alal 34
Fig. 8 System Configuration of MPEG-4 H/W
CODEC

ShA

1%99,10,11& ZEE A0 wE G g mupd g
134 44 A4 FAE BAFu Yk 1Y 9&
$3C24400]) T &g Ao] A2 RS el 29
10& AT20427F T3HE G4 A5 Al 29 B8-S el
o 1Y 112 F REZ QRAYEE T3 A= o] ¢
A9 2ot g u3kd G AE R E vErd

Ru)

a3 11, SME nEE g ME HE
Fig. 11 Completed High-Resolution Image Board

1516



I¥ 12,138 22 AT FadA 29371
g3 g E 2ol g w3k gA AE FA 9
W mE AbRelth a3 128 7)E Butd & AivE &%
A A 282 9:LG CYON-SD370) 2} QVGA F(320*240)
o &9 J4HE D1F(720%480, 30fps) Ato] 22 &Hdf 3}
o A e 1Yoy 19 138 Futd & wgd A4 A
% 2 2] DI (720480, 30fps)o] #F FHL2M &
oz AN FIHF AolE FEY 4 Urh
MPEG-4 3l=glo] Zde] AA 2 3 Enld g%
B8 3 PCY DVRE Ao A2 DIF o9
23}A GgE a2 g 5 Ak

o ™
b oo
o oo (>

3 12, 71 2ot stojgt £24 AlAH Hat
(2 : LG CYON-SD370)
Fig. 12 Image of existing mobile camera solution
system (Mode! : LG CYON-SD370)

g 13 ZHieE TEE @A ME Fxo| A
Fig. 13 Image of High-Resolution Image
Transmission Equipment for Mobile Device

DVRE 343] Aol AA7tx Q& Folv A1 A
Ao upe} b2 & ok 3ttt PC Bty A Stand
alone E} Y} 2 2 A %ol W2 A o] 53} ), o] & &
Mat7) siste) WA ATEELE o) Fofof Bk F Ao
DALG A F 2 AFE of A} o] & =RAME
DVRe] EA] ol A& A 2ol 8 nahd 4 A
A8 AA L Tl Bl 71 &3k Tk

71&) =iel F9] QVGAF A 34
CCTVY DVR 2-& Zu]7} 7EA 2 o =
371 Sle) mujd g nstd 4 A AXE EA R
doz 7|& Aol /M3 gle AFH S A
t}.

¥ ¢ o) MPEG4 st =9o] :9)9] HA 2 2utd &9
AWt = A Ao A 9] DIFH(720%480, 30fps) 2] 13HA
P A F AN IS L A HHCPUAE LR
Ho} Agsta gAg 5L HATh Bupd 4o g o
FAol ATl A Agutial of)} Bl R, E
A A, & security, R E 5 o3 $EZ AHEo| 7HE
3t Y EY A 87 QoliAE AA AUAY AAT
Ue gad ozl date] AR shed delgE

Hog2 Bpd F AU EF Alo] Al2=d FE7

rr of

re
of
-
—LL‘
o
I

L A

F Alad R vEd AR Q7| Fe

Z

—
F7h WA, $40] gold] A It A5 A 2d
B
o

HIEH

(11378, A &, Zeg “ch52 { 7iolel & o] &&
AN g A dAYG T FAR
83 & ¥ =T 3, p250-252,2003

{21999, 2728 <A il S o] &3 AUEA
N AA L FE” A B3 Sedy
=87, p244-246,2003

[3]1 2AE, F5Q “HAZE A E 1 WIPL 71 =
e Fol” S H B A3 dXFTFgENI =
4, p335-357,2006

[4] 959, AAS “AAIZF g8 BEo s
ZREln o sts] EA s e R T =E3,23,1999.

1517



5| FP TS =R A A1 AL

[51 2R, HE “AAZ OAE dAZAA 299
A7) 2 T B} A7 T e
=5%,p1190-1194,1997

[61AAE, F5% “B52 7)Y DVRALR FAEE
HAA R AT A F2ALAG S SheRRET
%,p28-30,2003

[ 7] SeHyun Park, EungSoo Kim, SeHoon Park “Remote
Water Quality Warning System Using Water Fleas”J.
of KIMICS, Vol. 4 No. 2, pp, 92-96, June, 2006

[81HAE, HAE, &5 AR ZUEE A 24
2 93 QuYE B2 Axde oF A 42
A3 78" AL FAREAGS =EA, Vol 9
No. §, Aug, 2005

[9] Hatabu, A.; Miyazaki, T.; Kuroda, I. "QVGA/CIF
resolution MPEG-4 video codec based on a low-power
and general-purpose DSP” Signal Processing Systems,
2002. (SIPS *02). IEEE Workshop on, 2002

[10] Kuroda, K.; Nishitani, T.”Design approaches for
MPEG engines for broadband and mobile
applications” Signal Processing Systems, 2002. (SIPS
’02). IEEE Workshop on, 2002

[11] Park, J.H,; Kim, 1K.; Kim, S.M.; Park, S.M.; Koo,
B.T; Shin, K.S.; Seo, K.B.; Cha, I.J. "MPEG-4 video
codec on an ARM core and AMBA” MPEG-4. 2001
Proceedings of Workshop and Exhibition on, 2002

[12] Austerry. “The Technology of Video & Audio
Streaming” Focal Press, 2002

1518

ot 2 tH(Yong-beom Ahn)

2006 oh Ao ssE A4 S A}
L 2007~ oo ek A bt

3% P4 & of: : EMS Design, EMS System

4 2 4(Eung-Soo Kim)

| 1977 R st A A okt
19793 ¥4 th st A 23 83
‘ T AL

1993 Tohoku University A 2} 3-8t} & 8}etA}
1982:3~1993d ZAAFAA T HdAT4
19933-20004d AR ook @ AAF 8} w4
2000~ o)A o) 8k 2 [T A4 585

¥ A £of : HCI, Embedded System

of 4 2(Sang-Wook Lee)
19773 FA 8L R 24-g 8k
198813 ¥-7 o 8t A A 3k
et A}

BT ek BAT B AL

2000
19993~ A AArd et A u AT 8k g

At aTe AT
xRk ARE A, ABAY



