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ABSTRALT

The diversily of mubimedia devices is an imporant
featuse on the Indermel, which demands an execulahlc
mechanism to indelligently adjust the appearamce of a
document according 10 differenl viewing coneats. In
onder 16 sahsly ths reguirement, a graph-grammar-based
approach  for multimedia awthoring i5  presented by
extending a conlexi-sensitive graph grammar fermalizm,
Reserved Graph Grammar (RGG), with the capability of
spatial specifications. Based on a parser for the HGG, a
graph grammar functions as a mapping Trom the structare
of a deocument to & deyirable layoul, apd graph
iransformaiions  ate  automaibeally  performed  when
condexis wre chanped

1. INTRODUCTION

Multimedia authoring i5 a challenging  isspe  when
copsidering the divessity and varoos capakbilitees of media
devices. An avthornng tesl sheuld provide an cosy
approach 1o not only specifying the siucioral relations
with spatial and temporal relotions among medial abjects,
bul slso mesting the dymamic requirements, e the
wuihoring tool should provide a mechanism o support the
intelbigent  adaptanon  of appearances  accordmy o
different coptexts, Fortunatzly, the grapl grummap is a
possinle solution,

Motivated by e theorelical supper foe paliem
recogmilion, commpaler  consiruclion,  and  dala type
descniplion, graph grammars osiginated i the bate 60 have
provided a theoretically sound and well-cetablished
foundation [Roz97) Graph grammars are powerful 6
defining logic relalions among constructs and providing a
natural approach o specifiving the hyper-gragh structute
of a multimedia documcnt, Especially, the Reserved
Graph CGrammar (RGO) 5 a condent-sensiive  graph
grammar formalism  with 8 parsing  complexity  of
polynominl tme under & non-ambiguous  condition
[FhaO1]. The applicaticns of the RGG {Zhal|a] [Konl3)
demonstrate fs powerful expressiveness.

However, we cannod apply the RGG direcly 1o
multimedia authonmg, since il 15 unable to speciiy how
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copstructs look ke, onz of the importisd aspects m
multimedia  awthoring. This paper presents o spagial
extension b0 the RGO and iBustrates 1ts application in
multimedia authoring.

The rest of the paper iz organized as the following
Section 2 illustrates how b extcid the ROG with spatial
specifications,  Section 3 presenis our  spprosch oo
multimedia authoring and goes through an example.
Section 4 lisls related works, followed by the conclusion
in Section 5.

LEXTENDING RESERVED GRAPH GRAMMAR

1.1, Graph grammar netations

The RGG i & context-denmine
graph grammar formalism swith

Secrin | . a parsing compledity of
[F] "%‘ polynomial me wnder 2 non-
PicTure amtaguons  conditon. o the
PR35, nodes nre orpanized into a
twi-level Licisachy as hastrared
in Figure |, A large rectangle s
the first level called a swper vertexs with embedded small
reclangles as the second level called vevtices. Each vemcs
is labeled by o umigue charmcter, A prammar rule (Figure 1)
is called a production consisimg of two sub-graphs, called
h'ﬁ' ;w'ﬂp.ﬁ and righit gn:lpﬁ. A m.lh-i_rnpb in the kst graph
matchimg the lefi or nght graph is called a redex. The
RGG employs s marking technigue 10 salve  he
embedding problem and avoid ambiguity. [T super vertex
or 8 veriex is marked, i owill reserve 1% ouigoing edges
connecled 1o vertices outside the replaced sub-praph in the
application of @ prodiection. A marked  vsrex s
represced with a gray background (1o save space, we use
i cirche with & umique integer 1o represem a marked veriex
in the later example). The RGO is equipped with a
defermimastic  parsing  algonthm, called seleceion-free
parsing algorithm (SFPA} irying only ong parseng path,
Zhang e al. proved (hat the time complexity of 3FPA is
polynemial under a non-ambiguows condition [£hal] ],
The RGO provdes a powerful mechanism 1o
represend  struciures graphically and perfom automaiec
svnlax vahdation through an aviomatically  geoeraicd

Tewt

Figure |. A prochsction
in FCaCh
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