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Design and Implementation of Multimedia Authoring System
using Temporal/Spatial Synchronization Manager

In-Kook Yeu' - Dae-Hoon Hwang''

ABSTRACT

In this paper, a multimedia authoring system using temporal/spatial synchronization manager is designed and
implemented to support easy and efficient generation of multimedia title. For this goal, a flowchart-oriented logic
generator which represents a title author’s design intent into a practical title composition logic without extra
translation process, and a logic interpreter which translate and implement the generated title logic, are designed.
Furthermore, a temporal/spatial synchronization manager which manages temporal/spatial synchronization in-
formation between media data for multimedia representation, is designed.

Especially, a temporal specification model and MRL, a formal language for the model, are designed to synchr-
onize the temporal relation between media objects. The MRL represents a complex temporal relation by simple and
clear form, and synchronizes efficiently multimedia representation according to the author’s intent. A presentation
frame editor which makes coincidence between visible size of representation media and attachment point, is im-
plemented for spatial synchronization.
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Procedure Generatedraph
begin

if (Header==NULL) then Create Header
/7 Geperate header

else if (CurrentPosition<HeadPosition)
/7 If the position of mouse is smaller than
V74 the position of header
{
Create NewNode
NewNodeChild=HeaderChild
Header=NewNode
}
/7 Set new pode to a header of logic graph

elge if (IsPrevNodeExist)
{
Temp=Previiode
/7 Determine existing node
// which conpect new node
Create NewNode
NewNodeChild=TempChild
TempChild=NewNode
}

(O 7) 25 1= MM g12|E
(Fig. 7) An algorithm for generation of a logic graph

27 a7} oY EE A HO JenzE X F
¥t 23 ad=ZE A9 Y(preoder search)¥ 2
o] &-3leo] AuixaL, Y ¥ = ¥4 Z4(postoder
search)y-& o] -5t Auj X §ct.

(29 8) xx9o X H}EE AuMA e d2IdF
& pseudo I=Z Yepd Fojth Y HEE Aul R s}
t guEEe (29 8)9 dxEH A9 FAMe o
2AFOE THY 4 Uk

A48 234 2z A P4 A Nodew 23
agxze = AAE 205l Node dZE2 Attr
(#AA 44) e 7 otol &t} & F & 712
ok o & Eo] WAFA A ==& Attr YETT BA
39 W2 7] (presentation frame editor)ollA] A&
#H o] Z] 2418 2H(page identifier) & A A43}aL, 24 25
=& 23 A AA 3 F7 E(condition statement)
o] EAA(string) el 2 A=, 9E AH xE9

Agole Wy ZAR Y BHE A48 A3V,

42 M- 32 715 #2(7|
e rtjo] ZjAde o] dA HH Al-F7 F7)
3 24& 53] M EEY Y| dojg 7

Procedure AdjLocationX(Temp, LocationX, max)
begin
Temp->LocationX=LocationX:
if (Temp->Child) /7 If child node exist
AMjLocationX(Temp->Child, Temp->LX, max)
if (Temp—>Right) ./ If right node exist
if (ChildNode exist)
/7 If current pode has child node
AdjLocationX(Temp->Right, LocalMaxX (Temp,

Temp, LX), max)
// Compute max, X,a:ordinateafdxildnode{
else
AdjLocationX(Temp—->Right, NextLX, max)
else
AdjLocationX(Temp—>Right, NextLX, max)
end

(03! 8) —=o X XES MulixIsl= g12IS
(Fig. 8) An algorithm for replacement of each node's X-
coordinate
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J— e
(/fMouse Event ¥ {/Po ?nt Generetgr"

J visible size
scaling factor

| Object Window Library |
T

[Vt 557
4
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(Fig. 9) Execution mechanism of the presentation-frame
editor




2686 stRFEMEIES =2 X M4 K 115(97.11)

(1) A 3hd #7198 79

oMl E ZAl(event oriented)e] Y= FollA 7HA]
A arie &de 222 nhe2 o/HE JEF
(mouse event handler)E& %3 o|flEY HEHJOR
bsstch (29 9 ¥A 3| A7) e 48 fst
&g =338 Aol

a7le Al wpg-2 oWl E WEE 93] A4 o
WME: 43 AA 7 (attachment point generator)s]
o8] 7tA A 2719 &) AFEL AEE T
A 2719 HEHL BA 3E A7 T3 F71
sto] Fas 2AYY < AHscaling factor) &2 A}-8-8F
o F7 B713E Pk

(2) Az E71%9] 74

F8 A AFY DEH Y Hegsg AHF
B UM E8 7 ez Festan ¥
€ vitjo] vlojetel XA A FHA B AT
M@ ol e diFo] npA=ojof g} o] & A%
o B =EoAe FA v &) At A4 of
E wiA7t EAE o HAsE FHA AQALE B
A7) A% LY FE Mg

OEH A 34 dnEF

wjz) 7} BAle) 0|27 AR B2 FHIAIL
a7 z wxle] A we 2 A A&
ol Zo] Brt5ats] WY, B AFe gD
Ex0 wjxE A%str] A8l v T FuAL
FA g3 EFE ANEAT

A, AL 3 GagdFade ATHeR
Berol 7bF 2 ujA] vjolete) AE At -5t
2A &Y 3t

E4, 7 gEvito) g AF AL FAE
ujx ) wlojgt As|d) WA, AF FRAY seek
time, access time @ ®oJe} AL EL ZE viHd of
st FY 3t

(2 10y FAT £3 4185 7@
o|3, (ZY 1) EA AR 1Y G ES 7
<& Aol

R

A

@A AFANT Y &Y F
dolete] 4%E ¢ Eaisol Wt 2D 28 A

get So
Sn=sum(So)/lastET
/7 determine preparation duration
for(0:,0z,...,00 ) (

switch (node type) {

case 0 : PD=S0/Sn
PT=ET-PD
case E @ PD(LC)=So(LC)/Sn
// for left child
PT=PT(LC)=ET(LC)-PD(LC)
PD(RC)=So(RC)/Sn
/7 for right child
PT=PT(RC)=ET(RC)—-(PD(RC)+PD(LC))

3}
}
/7 determine preparation starting time
for(0,,0z, ..., G ) {

if (PD>beforeET) break

/7 beforeET = Hr].ﬂrl ----- ETI

else PT=PT-sum(beforePD)

/7 beforePD = PDe1,PDr2, . ... PDy
}
/7 adjusting PT for all ohject
PT=PT+min(abs(PT))

(T8 10) ZuiAZE £F SelE
(Fig. 10) An algorithm for collection of make-ready time

while {
switch (node type) {
case 0 : AET=ET'-ET
/7 dET 1s presentation time difference
ET=ET+AET
rET=qET/ET-PT
// rET is difference ratio
case E : AET(LC)=ET’ (LC)-ET(LC)
AET(RC)=ET’ (RC)-ET(RC)
dET=pax (QET(LC), &ET(RC))

ET(LC)=ET(LC)+4ET
ET(RC)=ET(RC)+4ET
rET=pax (&ET(LC) /ET(LC)-PT()LC),
@ET(RC)/ET(RC)-PT(RC))
}
af terET=af terETx (1+rET)

// afterET = El,, ..., ETp-3, ETp-1. ET,
}

(38 1) BA AIZAI B2 e2lE
(Fig. 11) An algorithm for compensation of presentation -
beginning time
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