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Verification of Temporal Relations on SMIL 2.0 Document
using an Extended Temporal Interval Model
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ABSTRACT

This paper suggests a method for verification of temporal relations on SMIL 2.0 document using an extended temporal interval model. The
SMIL 2.0 document has more asynchronous temporal relations and supports more interactive relations between objects than traditional SMIL
document. But it is higher to produce temporal inconsistency by various interactive relations between objects. So the suggested verification
method expresses SMIL 2.0 document as functional relations based on an extended temporal interval model and verifies SMIL 2.0 document
using interactive relations and temporal intervals between objects. Applications to the verification method are as follows; multiuser interactive
contents, online-learning, etc.
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seq(par_end(al.end,
par_max(al,
par_begin(btnl.activate,
par_end(btn2.activate,

vl),
par_begin(btn1.begin,
- par_max(a2,
v2)
).
<seq>

<par endsync ="al”>
<audio id ="al” src ="..."/>
<video id ="v1” src=".."
begin="btn1.activateEvent”
end="btn2.activateEvent” />

</par>
<par begin="btnl.activateEvent">
<audio id="a2"” src="..."[>
<video 1d="v2" src="..."[>
</par>
<Iseq>
(a) SMIL 2Ad
{ se ]
o
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begin=khtnl,activateEvent

end=hbinZ activateEvent
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Fig. 1 Expression of an Extended Temporal Interval
on a SMIL 2.0 Document

ﬂ[o

+ = Transformation_of SMIL(tree) SMILF-A]
o] A <=3 (pre-oreder) A A 2} =B & A
2] 2 Wl ghro|th e g 2ok 7 |
Aol whet A ZH7E ER] 2 kgt

o}
OM

)

Eg
AN E
-1.9]

J%>~ -~

tree function Transformation_of_ SMIL(tree NT)
{ /| input : tree
/| output : tree for functional expression
switch (NT’s tag type) {
<seq> : the node is not changed,
if (node’s sibling has more than 3)
T < call_transform(NT, <seq>);
break;
<object begin ...>
if (the node has repeat attribute) then
it is changed to a tree T for an expression
“par_begin(begin’s attribute,
loop(repeat’s attribute,object))”;
else
node’s tag attribute is changed to a tree T
for an expression “par_begin(begin’s attribute,
object)”;
break;
<object endsync ...> :
if (the node has repeat attribute) then
it is changed to a tree T for an expression
“par_end(endsync’s attribute,
loop(repeat’s attribute,object))”;
else
node’s tag attribute is changed to a tree T for
an expression “par_end(endsync’s attribute,
object)”;
break;
<object begin ... endsync ..> :
if (the node has repeat attribute) then
it is changed to a tree T for an expression
“par_end(endsync’s attribute,
loop(repeat’s attribute,object))”;
else
node’s tag attribute is changed to a tree T for
an expression “par_begin(begin’s attribute,object)”;
break;
<par> :
node’s tag attribute is changed to a tree T for
an expression “par_max()";
if (node’s sibling has more than 3)
T < call_transform(NT, <par>); break;
<par ... begin...>:
node’s tag attribute is changed to a tree T for
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an expression
"par_begin(begin’s attribute,par_max(...))";
break;
<par ... endsync ...> :
node’s tag attribute is changed to a tree T for
an expression
“par_end(endsync’s attribute,par_max(...)";
break;
<par ... begin ... endsync ..> :
node’s tag attribute is changed to a tree T for
an expression to an expression
"par_begin(begin’s attribute,
par_end(endsync’s attribute,...)";
break;
<excl ..> :
node’s tag attribute is changed to a tree T for
an expression “excl(...)";
break;
}
mark NT and newly created node;
NT’s child nodes is attached to child nodes
of T;
NT « T;
return NT;
)

tree function call_transform(tree O, type t)

1
Except for the leftmost child node, rest node is

attached under type t node;

// the newly created t node is right child

/| node of O;

if (the number of the t node’s child is more than
3) O < call_transform(O, t);

return O;
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<par>
<audio id="a" src="..." begin=id(v)(begin)" />
<video id="v" src="..." begin=id(a)(begin)" />
<fpar>

FolZ Ao st=4 HE-L par_max (par_begin
(v.begin,a),par_begin(a.begin,v))0] ™, Fo A= £
Aol o3le] T njt]o] A &) Al 2tz A E o] E A
A7 AT JEGE MR R HE Ao A Rl
At HE YA AA A= F3EEI}E 7Hs skt
Aol m 2 Adeo] whd 2 lom s x| mpE | ZE
o} A A ¢A 2] 4o ottt o o+ A A
Y FE = EA3E = AAE F2ee A F2A,
e 2 A Aol A7 A etk AR ofd
ZF A oAl M AA a7t FTHE A E AA vE F
Z3 o2 MA a9 AL E7Fsn.



<seq>

<audio id="a" src="..." begin=id(v)(begin)” />
<video id="v" src="..." [>

< /seq>

B EARC = Jiintegs:
(v.begin,a),v)©] ™, 91rV4
T, AA ax= o] E A vbegin HUt A F glormz
-ﬂ_—z} A Aol A Bo] A S}, & a = (abegin,a.end)©]
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chegin o8 wel 1] A, patanyel
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procedure Verification_of_SMIL(tree exp)
{input. exp //tree on functional expression
output: existence of inconsistency
// a: nonterminal node, a&exp
// L, R: left and right sub-trees of a
/i B, 6: terminal node of a, BEL, §ER
for (all a inexp)
if (ais a "seq” node) {
lf( ((B.begin,B.end) OVel‘lapS (S.begi|1,6.cnd)))
or(([3 references 6 for starting or ending)
or((6 references (3 for starting or ending)))
logical inconsistency occurrence;
} else if (0 is a "par_begin”, "par_end”, or
“par_max” node) {
if (1((Bbeginy B end) overlaps (5 peginsO end)))
and(([3 references 6 for starting or ending)
or((5 references [3 for starting or
ending)))
semantic or temporal inconsistency occurrence;
} else if (a is an “excl” node) {
/| @’s child node: 3;,3;, 1#j, i,j=1, ..., n
if (i references [3; for starting or ending)
logical inconsistency occurrence;
}
}

AZE At E Boly] fste] £ =7 A& SMIL 2.0
o] wjo} 2 L2y eo 7|HkE Fi= A E o] &3} v
0]z =23 -E SMIL2.0 1o} Z=3-A[1,2]9 F-1-3
ro.2 79 A7 QA Z <seq>, <par>, <excl>& 7HA| i1
gloun 7| A Fo]W SMIL 4= § & (valid)stth a1
7H4 3ok SMIL £4 9] A5< 913 E Ak SMIL £4

£ HA DOM E & Bl 3, v A L E-IE W
H3 T ==Y A F | uS FZE T B
& &x13th 18-S TurboCE o]-&-38lo] HF X2 A A
g Pdady, YdHo R SMIL FAE geuta, &4
o2 e H5& Vet

HA A AR A5 AHEA, BB B Fof vie
A BAS HWESE TS SMIL F4 & 28 29 28 A]
FFELR HEst, A5 Z2AAE AL Y]
G e E FHOE P ABEL Yo A5zl
SAEA] fom g T2 AR gt 2y
kLAl A vl A o] A A A FHo] al B A A A 2] A&
e F5 oME A& F2ITH T3 FA = A
Aol B7Fs3te] =g A Res HA st

<par endsync="select”>

<img id="btnl" src="...” dur="10s"/>

<img id="btn2" src="...” dur="5s"/>

<excl id="select”>

<text id="t1" src="...” begin="btn1.activeEvent”
dur=*25s"/> |

<video id="v1" src=".
begm=”bm2.act1veEvent” >

1 H

<fexcl>
<audio id="al" src="..." repeat="indefinite"/>
</par>

| par_end |

[selectend ]| par_max |

[ btnl ) _par_max |
b2 §{ par_max |
{excl.sele:t]é _______ al |
par-begin E par-begini
{btm.activategg t1 ] btnE.activatg}[ 1 E

7 2 HiEtE HAE JIN 49
Fig. 2 Case of Exclusive Relation
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<smil

xmlns="http://fwww.w3.0rg/2001/SMIL20/

Language”>

<head>

</head>

<body>

<img 1d="MainLinkP2" region="BigLinkPicture”

dur="14s" src="L.gif"/>

<par id="TheWalkers” endsync="mugShots">

<img region="Help” src="Help7.GIF"

transIn="quick_fade">
<img id="Press7” region="button"
end="mugShots.begin" src="pressB.G

<par id="mugShots"”
begin="Press7.adctivateEvent”
endsync="WalersVE">

<img id="W1i" region="P3" fill="freeze"
src="Walker1.gif” />

<img id="W5i" region="P6" fill="freeze”
src="Walker5.gif" />

<img id="W6i" region="P7" fill="freeze”
src="Walker6.gif" />

<excl id="WalkersVE" endsync="W6v”>

<video id="W1v” region="P3"
begin="Wli.activateEvent” src="W1.avi"/>

<video id="W5v” region="P6"
begin="W5i.activateEvent” src="W5.avi"/>

<video id="W6év" region="P7"
begin="W6i.activateEvent” src="W6.avi"/>

<fexcl>

</par>

</par>

<img id="LinkBack”

region="BLT" src= ”Bottext2 gif”/>

</body>

</smil>
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Fig. 3 Case of Verification on a SMIL Document with
a Complex Relation
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