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A CFG Based Automated Search Method of an Optimal Transcoding Path
for Application Independent Digital Item Adaptation in Ubiquitous
Environment

Chon Sungmi” - Lim Younghwan™

ABSTRACT

In order to access digital items in a server via ubiquitous devices, the digital items should be adapted according to the system
environment, device characteristics and user preferences. In ubiquitous environment, those device-dependent adaptation requirements are not
statically determined and not predictable. Therefore an application specific adaptation mechanism can not be applied to a general digital
item adaptation engine. In this paper, we propose an application independent digital item adaptation architecture which has a set of
minimal transcoders, transcoding path generator for a required adaptation requirement, and adaptation scheduler. And a CFG based method
of finding a sequence of multiple unit transcoders called a transcoding path is described in detail followed by experimental resuits.
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[1] Geaazg z=2l o

294 ] 227

S::= <peg1F Tsrc mpeg-4™> mpeg-4R€t mpeg-s
<mpeg4F T Tdest mpeg4™>< mpeg45 Taest mpeg+> <mpeg-4DCoest yuw™
[<mpeg-tF Tstc mpeg4™ < mpeg+F 1T src mpeg4> mpeg-4NE€L mpeg-4

< mpeg-4S T dest mpeg-4>< mpeg-4D Coest yuv >

VT gest
Vi

Vol ={ mpeg-1fTtssc mpeg-1, mpeg4TTt stc mpeg-4s

={ mpeg-4fTlest mpege4 » mpeg4Ctdest mpeg4,
wpeg-4Stdest mpeg4s mpep-4dCaest yuvs

mpeg-1QCsrc yuvs yuv €C sro mpeg-4 |

yuy €Cdest mpeg-4 }

Vs " VN dest
VN =4 <mpeg-1F Tsre mpeg-4™, <rpeg4F 1T scc mpeg4,

<mpeg-1DCte yuv >, <yuv ECorc mpeg-4>}

={ <peg4F 1 T dest mpeg-4» <mpeg4ST dest mpeg-4™,

Zmpeg4DCalest yuv >}

Py Paest

Zmpeg-1F Tstc mpeg-4> <mpegAFTTdest mpeg-4™11= mpeg-4fitaest mpeg-4

= <mpeg- 1D Csrc yuv ><yuw ECsre mpeg4> <mpeg-4S Tdest mpeg-4>= mpeg-43ldest mpeg-4
3 e
ripegaF T Tsrc mpeg4™ 7= mpeg-afTtsre mpeg-4 ZumpegdDCotest yur™ 1= mpeg-4dCaest yuv
] peg ¥ ¥

Zampeg-1DCare yuv >117 mpeg-1 ACsre yuv

<yuv ECste mpeg-4>1 yuv €Cstc mpeg4

2] =Eoldnl MM 7ES MYsts oA
/) Z71%
Vr={ },
V=l b
Candidate Vn={ },
pP={ },
TempTR=TR
Repeat Until TempTR == { }
Select a tr; € TempTR

TempTR =TempTR - { tr; }
// Eed A4
Vr=Vr U {trn}
// E=Eude BE FH A4
Candidate Vy = Candidate Vy U
{ < ina tr-type owa > |

for all in_a, out_a € Domain(Format) }
Repeat Until Candidate Vy == { }
Select a nonterminal < i, tr-type wta > € Candidate Vy
switch (tr-type)
{
CASE frame rate tr : qossc (A, X, Y, in_a)
qgosdest (B, X, Y, out_a)

where A # B
break;
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CASE color tr: qosse (X, A, Y, in_a)
qosaest (X, B, Y, out_a)
where A = B
break;
CASE size tr: qosse (X, Y, A, in_a)
qosaest (X, Y, B, out_a)
where A = B
break;
CASE format tr : qosse ( X, Y, Z, in_a)
qosdest ( X, Y, Z, out_a)
where in_a # out_a
break;
}

TP =CALL CreateQoSbased TP(qoSsc, Q0Sgest, TR)

let TP={tp; -tpn} and

let tp is a sequence of transcoders,

ie. for all tpy € TP let tp=<tr_typey, -,
if (TP <> EMPTY)

then

{

{(Vn =V U { < tr-type aws > 5
P=P U { < 1. tr-type oua > U= try trg -
}

[ ARt MMTEE MMsE Ty

Let QoS of the source be qossc(Xy, Xo,

and QoS of the destination be qosges(Y1, Yz, , Ya).

calculate Position Vector (i,--k) where Xi # Y-, Xk #

Yk

generate Candidate qoOSnet related

1Cy

Candidate qoSnet refated(X1, *** Xi-,Yi, X1,

Candidate qosret related(X1, *** X1, Yx, Xie1,’
2Cn

|Position Vector| Ca

tr_typex>

‘tre b

, Xo),

, Xn)

o Xy

if (Workload Candidate QOSnet related < Bandwidth)

decide qOSnet related Of Candidate OSnet related

Let the needed transcoders be TRX, TRY

between (qosse and QOSwet related ) OF (QOSnet refated ANCA QOSdest).
The permutation of th needed transcoders such as (TRX,
TRY) and (TRY, TRX).

TRt input_attr = qoSswe.format

TRsecond.0Utput_attr = qosgest.format
TR-Xoutput_attr input_attr TRY

output_attr =input_attr,

output_attr, input_attr €Domain(format)

[4] AEoll AHBE 718 EAlAR

mn

714 Edxay A1
(mpeg-lfrtsrc mpeg-1, mpeg-é.fnsrc

7H BEdzay JE 2

{impeg-1fTtare mpeg-1, mpeg-afflsce mpeg-4r

.‘_:lpd;(} mpeg-4_ mpeg-14Csrc yuvy yuv€Csrc mpeg-1Starc mpeg-1,  mpeg-4Storc mpeg-4,
V’l‘ src mpeg-4 mpeg-lftsrc mpeg—4.

EAA {upeg-afrtiest mpog-4, moea-4Cldest mpeg-4, mpeg-4Stdest mpeg-4, mpeg-adCaest
T dest yuv, yuv €Cdest mpeg-4

5] MEoM MME EHATE HE

(Ag 17 394 AAHdE EdrIY BT

mpeg—lfrtsrc mpeg-1 mpeg—ldcsrc yuv yuv€Csrc mpeg-4 mpeg-4N€lmpeg-4
mpeg-4Stdest mpeg-4 mpeg-4dcdest yuv

mpeg—ldcsrc yuv yuv€Csrc mpeg-4 mpeg—4netmpeg’4 mpeg*4frtdest mpeg—4
mpeg-4Stdest mpeg-4 mpegf4dcdest yuv

mpeg-ldcsrc yuv yuv€Csrc mpeg-4 mpeg-4N€tmpeg-4 mpeg*4stdest mpeg-4
mpeg—4frtdest mpeg-4 mpeg%dcdest yuv

mpeg—ldCsrc yuv yuv€Csrc mpeg-4 mpeg-4frtsrc mpeg-4 mpeg-4N€tmpeg-4

mpeg-4Stdest mpeg-4 rnpeg*4dcdest yuv

(AE 27 4ol AAHE ENAIY AR

mpeg—lfrtsrc mpeg-1 mpeg—lStsrc mpeg-1 mpeg—lftsrc mpeg-4 mpeg-411Etmpeg-4
mpeg—4dCdest yuv

mpeg‘lfrtsrc mpeg-1 mpeg*lftsrc mpeg-4 mpeg-4N€tmpeg-4 mpeg-4Stdest
mpeg-4 mpeg—4dcdest yuv

mpeg-lfrtsrc mpeg-1 mpeg—lftsrcmpeg—ll mpeg-4Stsrc mpeg-4 mpeg-4N€tmpeg-4
mpeg-4dcdest yuv

mpeg-1Stsre mpeg-1 mpeg-1fTtsre mpeg-1 mpegflftsrc mpeg-4 mpeg-4N€Lm-
peg-4 mpeg-4dCdest yuy

mpeg—lStsrc mpeg-1 mpegflftsrc mpeg—4 mpeg—4netmpeg-4 mpeg~4frt dest
mpeg-4 mpeg-4dCdest yuv

mpeg-1Stsre mpeg-1 mpegflftsrc ripeg—4 mpeg—4frtsrc mpeg-4 mpeg-AN€Lmpeg-4

mpeg -4dCdest yuv
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mpeg*lftsrc mpeg-4 mpeg-4N€lmpeg-4 mpeg‘4frtdest mpeg—4 mpeg-4STdest
mpeg-4 mpeg—4dcdest yuv

mpeg*lftsrc mpeg—4 mpeg—4netrrmeg—4 mpeg'45tdest mpeg-4 mpeg%frtdest
mpeg-4 mpeg-4dCdest yuv

mpeg*lftsrc mpeg—4 mpeg-4fITsm mpeg-4 mpeg-4N€Lmpeg-4 mpegv45t<\est
mpeg-4 mpeg—4dCdest yuv

mpeg—lftsrc mpeg-4 mpeg*4frtsrc mpeg-4 mpeg-4STsre mpeg-4 mpeg-AN€Lmpeg-4
mpeg-4dcdest yuv

mpeg*lftsrc mpeg—4 mpeg-4Stsrc mpeg-4 mpeg-4N€tmpeg-4 mpeg—4frtsrc mpeg-4
mpeg—ddcdest yuv

mpeg-lftsrc mpeg—4 mpeg—4Stsrc mpeg-4 mpeg-4frtsrc mpeg-4 mpeg—4netmpeg—4

mpeg-4dcdest yuv
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