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2.5 A
n

im
atio

n
s

Usage

A
p

p
licatio

n
s

L
earn

in
g &

 Teach
in

g
D

esig
n

U
ser Interfaces

Serv ices

C
o

n
ten

t 
P

ro
cess

in
g

D
o

cu-
m

en
ts

S
ecu

rity
...

S
yn

ch
ro

-
n

izatio
n

G
ro

u
p

 
C

o
m

m
u

n
i

catio
n

s

S ystem s

D
atab

ases
P

ro
g

ram
m

in
g

M
ed

ia-S
erver

O
p

eratin
g

 S
ystem

s
C

o
m

m
u

n
icatio

n
s

O
p

t. M
em

o
ries

Q
u

ality o
f S

ervice
N

etw
o

rks

Bas ics

C
o

m
p

u
ter 

A
rch

i-
tectu

res

C
o

m
p

ressio
n

Im
ag

e &
G

rap
h

ics
A

n
im

atio
n

V
id

eo
A

u
d

io
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C
o

n
ten

ts

1.
T

erm
inology

2.
G

eneration of (C
om

puter) A
nim

ation

3.
S

pecification
and

C
ontrolof an A

nim
ation

4.
D

isplaying A
nim

ations

5.
T

ransm
itting A

nim
ations

6.
S

toring/T
ransm

itting/A
ccessing A

nim
ations

7.
V

irtual R
eality M

odeling Language
(V

R
M

L)
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1. Term
in

o
lo

g
y

•
to

 an
im

ate
= “to

g
et th

in
g

s alive” 
i.e., to

m
ake th

em
 ch

an
g

e
•

visu
al effects:

varyin
g

-
position

-
shape

-
color

-
transparency

-
structure

-
pattern

-
...

•
cau

sed
 b

y:
-

activity
ofobjects them

selves
(e.g.translation, 

rotation, grow
th, ...)

-
varying environm

ental conditions
(e.g.

illum
ination)

-
activity

ofthe view
er

(e.g. „w
alking“

through
an

artifical w
orld)

•
related

to
-

producing,storing,transm
itting,displaying 

anim
ations

w
ith com

puter support
•

i.e.-
m

any sim
ilarities

/overlaps
/com

binations w
ith 

conventional anim
ation
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2. G
en

eratio
n

 o
f (C

o
m

p
u

ter) 
A

n
im

atio
n

 (1)

1.
to

 d
escrib

e
p

rim
itives

-
by m

eans
of com

puter-generated im
ages

-
digitalization

ofphotos or draw
ings

-
generation

of „body m
odels“

by scanning 
characteristic points

2.
to

co
m

b
in

e th
em

(p
ictu

re co
m

p
o

sitio
n

) to
p

ro
d

u
ce sin

g
le

in
d

ep
en

d
en

t fram
es

3.
to

d
escrib

e th
e d

yn
am

ics
o

f
th

e scen
e

-
depending

on
the characteristics

ofthe objects
(constant changes,or even

„alive“ and
changing?)

-
translations,rotations, grow

th, zoom
 ...
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G
en

eratio
n

 o
f (C

o
m

p
u

ter) 
A

n
im

atio
n

 (2)

4.
to

ch
an

g
e

an
d

 to
co

m
b

in
e th

e
p

rim
itives

acco
rd

in
g

to
th

e d
yn

am
ics

-
inter-fram

es
ofm

oving pictures could be 
interpolated, e.g.by m

eans
of Linear 

Interpolation (Lerping)
or

-
(m

ore realistically): to
use splines

to
describe

a
m

ovem
ent

...
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3. S
p

ecificatio
n

an
d

C
o

n
tro

lo
f 

an
 A

n
im

atio
n

 (1)
S

p
ecificatio

n
: 3

m
ain

 categ
o

ries
o

f
n

o
tatio

n
:

•
lin

ear
lists,d

escrib
in

g
 

-
start and end

fram
e,during w

hich
a

certain 
change is hapening

-
events

/changes
to

be triggered during that
tim

e
-

e.g.: 
-

42, 53, B
, R

O
T

A
T

E
 „P

A
LM

E
“, 1, 30

-
betw

een fram
e

42 and 53
rotate object

„P
A

LM
E

“ 30
degrees around axis

1

•
b

y m
ean

s
o

f a (H
ig

h
er

L
evel)

P
ro

g
ram

m
in

g
 

L
an

g
u

ag
e

-
values

of variables
describe change

ofcertain 
param

eters
-

control flow
/equations describe the dynam

ics
-

e.g.:
-

Language
A

S
A

S
 (LIS

P
extension)

w
ith support 

for graphic
prim

itives (vectors,colors,groups,
view

s
...)
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S
p

ecificatio
n

an
d

C
o

n
tro

lo
f 

an
 A

n
im

atio
n

 (2)

•
S

p
ecialL

an
g

u
ag

es
to

d
escrib

e
G

rap
h

ics
-

allow
 for interactive description

in a „visual
w

ay“
-

e.g.: 
G

E
N

E
S

Y
S

, D
IA

L, S
-D

ynam
ics

S
ystem

2.5 A
nim

ations
2.5-8

A
G

raduate C
ourse

on 
M

ultim
edia T

echnology
©

 W
olfgang E

ffelsberg, 
R

alf S
teinm

etz

C
o

n
tro

lo
f A

n
im

atio
n

s (1)

•
exp

licit
/o

p
en

-
sim

plestw
ay

w
ith explicit description

of
dynam

ics for each object

•
p

ro
ced

u
ral

-
objects interact by forw

arding inform
ation

-
to

use know
ledge about their characteristics

-
dependencies

(are
2

objects
atthe sam

e 
place

atthe sam
e

tim
e?)

m
ay be tested

-
behaviour

ofactive participants
(in „actor-

based“ system
s)

m
ay vary due

to
the 

activities
of others

•
acco

rd
in

g
to

varyin
g

 co
n

d
itio

n
s

-
basic idea: system

s
are m

ore or less 
coupled

-
m

odels
ofdynam

ics
of realobjects

and
their

m
aterialcharacteristics as basis for m

otion 
according

to
changing conditions
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C
o

n
tro

lo
f

A
n

im
atio

n
s

(2)

•
b

y an
alysein

g
realm

o
tio

n
s

-
e.g. R

o
to

sco
p

in
g

: a realperson takes the 
role during the production,its body

w
illlater 

replaced by the the anim
ation

(e.g.by
partialrecolouring)

-
use sensors

/indicators
to

geta
m

odelof
specific points

ofthe actor

•
kin

em
atics

an
d

d
yn

am
ics

-
objects

and
their m

ovem
ent described by 

kinem
atics

and
dynam

ics
ofcharacteristic 

points
(„m

ass points“)
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4.D
isp

layin
g

 A
n

im
atio

n
s

b
asic kn

o
w

led
g

e 
•

fram
e

rate, etc.
•

already know
n from

 lecture
„V

ideo“

o
ften

 su
p

p
o

rt b
y m

ean
s

o
f

sp
ecial h

ard
w

are u
sag

e:
•

„S
p

rites“:
-

hardw
are support for the anim

ation
ofsm

all 
objects

•
D

o
u

b
le B

u
fferin

g
:

-
w

rite
a

fram
e

to a
buffer that is currently not 

read by the display adapter

-
sw

itch buffers w
ith fram

e change frequency
-

allow
s for slow

er access
to

the video 
m

em
ory 

w
hile

stillhaving
a

dynam
ic im

pression 
w

ithout hard transitions
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5.Tran
sm

ittin
g

 A
n

im
atio

n
s

„p
ixel rep

resen
tatio

n
“

•
as series

ofsingle im
ages

•
w

ellsuited for alm
ost any content

•
less com

putional effortatthe receiver side
•

high
data

rate, (encoding techniques
to

reduce 
it)

„sym
b

o
lic rep

resen
tatio

n
“

•
as specifica

ofgraphic objects 
(e.g.sphere w

ith center,radius
and color)

•
description

ofdynam
ics

(e.g.translation or
rotation

speed
ofany object)

•
depends

on
finding

an
equivalent m

odel
•

high
com

putional effortatthe receiver side
•

low
er data

rate
•

w
ellsuited for individual interactive access by 

m
any users 
-

(im
agine

a „w
orld“ to

be served by
a W

W
W

server,that everybody can visiton his
ow

n)
•

ideas have been pushed by
Java and

other 
m

eans
ofactively executing code

atthe receiver 
side
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6.
S

to
rin

g
/T

ran
sm

ittin
g

/
A

ccessin
g

 A
n

im
atio

n
s

M
P

E
G

•
see

“C
om

pression”

Q
u

ickT
im

e
•

see
“P

rogram
m

ing”

A
V

I•
pseudo standard for anim

ations,integrates
a

num
ber

ofdedicated codecs

A
n

im
ated

 G
ifs

•
a

sequence
ofpictures

in
one file

S
erver S

id
e

P
u

sh
es

•
so

picture gets reloaded every
x seconds

Java
•

see
“P

rogram
m

ing”

V
R

M
L
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7. 
V

irtu
al R

eality M
o

d
elin

g
 

L
an

g
u

ag
e

(V
R

M
L

)
S

tan
d

ard
 fo

r d
escrip

tio
n

o
f 3-d

im
en

sio
n

al
in

teractive w
o

rld
s

•
exportand

exchange form
at for

all m
ajor

m
odelling

system
s

•
e.g., C

A
D

 system
s

for describing single objects

H
isto

ry
•

developm
ent started

in M
ai 1994

•
to

be used
in

the
W

W
W

•
versions:

-
V

R
M

L 1.0
-

V
R

M
L 2.0

-
V

R
M

L 97 
-

(outcom
e

of V
R

M
L 2.0 IS

O
/IE

C
standardization 

w
ith few

 m
inor extensions)

„W
o

rld
s“

are d
escrib

ed
in

 
•

A
S

C
II F

iles 
•

(F
ile

extension
.w

rl,or
.w

rz for com
pressed 

represantation)
•

com
bining

prim
itives and

describing their dynam
ics

and
interactions

•
M

IM
E

type:m
odel/vrm

l or
x-w

orld/x-vrm
l(outdated)
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V
R

M
L

 1.0 vs. V
R

M
L

 2.0

V
R

M
L

 1.0
•

standard objects
(cube,sphere,cone,cylinder, text)

•
arbitary objects

(surfaces,linesets,pointsets)
•

ability
to

-
fly trough, w

alk
trough, to

exam
ine scenes

•
lights,cam

eras
(view

points)
•

textures
on

objects
•

clickable
links

•
define

and
reuse

of objects

V
R

M
L

 2.0 (all V
R

M
L

 1.0
featu

res)
•

anim
ated objects

•
sw

itches,sensors
•

scripts
(Java

or
JavaS

cript)
for describing behaviour

•
interpolators

(color,position,orientation, ...),
extrusions

•
background colors

and
textures

•
sound

(.w
av

and M
ID

I)
•

anim
ated textures,event routing

•
additionalefficient m

echanism
 for defining

and
reusing objects
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U
sin

g
V

R
M

L
 (1)

see
V

R
M

L
R

ep
o

sito
ry

at
th

e
W

W
W

•
h

ttp
://w

w
w

.sd
sc.ed

u
/vrm

l/

to
o

ls•
V

R
M

L
view

ers
-

standalone or as plugins for
W

W
W

brow
sers

-
e.g. 
C

osm
oP

layer
(W

in)
or 

V
R

W
eb

(m
any

U
nix

dialects,Linux)
•

„W
o

rld
b

u
ild

ers“
fo

r ed
itin

g
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U
sin

g
V

R
M

L
 (2)

#V
R

M
L

 V
1.0

ascii

S
ep

arato
r

{

M
aterial {
am

b
ien

tC
o

lo
r 1 0 0

d
iffu

seC
o

lo
r

1 0 0
}C

u
b

e
{

w
id

th
   1

h
eig

h
t  1

d
ep

th
   1

}T
ran

slatio
n

{
tran

slatio
n

2 0 0 }

M
aterial {
am

b
ien

tC
o

lo
r    0 1 0

d
iffu

seC
o

lo
r    0 1 0

}S
p

h
ere

{
rad

iu
s  1

}
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U
sin

g
V

R
M

L
 (3)

T
ran

slatio
n

{
tran

slatio
n

2 0 0 }

M
aterial {
am

b
ien

tC
o

lo
r    0 0 1

d
iffu

seC
o

lo
r    0 0 1

}C
o

n
e

{
p

arts   A
L

L
b

o
tto

m
R

ad
iu

s    1
h

eig
h

t  2
}T

ran
slatio

n
{

tran
slatio

n
3 0 0 }

C
ylin

d
er

{
p

arts   A
L

L
rad

iu
s  1

h
eig

h
t  2

}
}
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U
sin

g
V

R
M

L
 -

an
exam

p
le

(4)

F
o

rm
s th

is scen
e:

•
w

irefram
e

•
textu

re
•

fro
m

a d
ifferen

t
view

p
o

in
t


