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G

en
re R

eco
g

n
itio

n

G
o

al
A

ssign a genre to a given video, e.g., m
ovie, new

scast, 
com

m
ercial, m

usic clip, etc.)

T
ech

n
o

lo
g

y
C

om
bine m

any param
eters of the physical level to 

com
pute a characteristic signature or „fingerprint“ of the 

video
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E
xa

m
p

le: D
istribu

tio
n o

f S
cen

e 
L

eng
th

s

O
b

se
rvation

F
rom

 the scene length distribution alone, w
e can 

distinguish a m
usic clip from

 a new
scast on T

V
.
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E
xp

erim
en

tal R
esu

lts

E
xperim

ent done at the U
niversity of M

annheim
 in 

1995:
•

140 video clips from
 seven genres: new

scast, 
soccer, tennis, talk show

, m
usic clip, cartoon, 

com
m

ercial

•
T

he softw
are prototype classified betw

een 87 %
 

(com
m

ercials) and 99 %
 (new

scast) of the clips 
correctly.

P
ro

b
lem

T
he com

putation tim
e for a video of 3 m

in w
as about 28 

h on a S
un

S
parcS

tation
20! R

eason: m
any different 

param
eters had to be com

puted for each fram
e.
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8.5.2
F

in
d

in
g

C
o

m
m

ercials in
 a 

V
id

eo

M
o

tivatio
n

•
A

 com
pany w

ants to find out if a T
V

 station has sent 
all the com

m
ercials as contracted.

•
A

 com
pany w

ants to w
atch w

hat the com
petition is 

doing.
•

C
orrelate m

easurable param
eters w

ith the success of 
a com

m
ercial (colors, m

otion intensity, audio, etc.)
•

R
em

ove unw
anted com

m
ercials from

 a video stream
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P
ro

p
erties o

f a B
lo

ck o
f C

o
m

m
ercials 

o
n

 T
V

 

S
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W
erb
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In

tro

W
erb
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o

t

W
erb

esp
o
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S
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d
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L
o

catin
g

 C
o

m
m

ercials in
 a S

tream

•
Locate dark m

onochrom
e fram

es

•
F

ind high levels of action (a high E
C

R
, m

any long 
m

otion vectors)

•
F

ind high frequencies of hard cuts.
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D
ark M

o
n

o
ch

ro
m

e F
ram

es

E
xam

p
le

A
 m

ovie on T
V

 interrupted by a block of com
m

ercials
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L
o

catin
g

 C
o

m
m

ercials in
 T

w
o

 S
tep

s

S
tep

 1: L
o

cate th
e ran

g
e o

f th
e co

m
m

ercial ro
u

g
h

ly

U
se m

onochrom
e fram

es and frequent hard cuts as a 
pre-selector to find candidate ranges

S
tep

 2: D
eterm

in
e th

e b
o

rd
ers o

f th
e co

m
m

ercial 
b

lo
ck

C
om

pute m
otion vectors and E

C
R

 to precisely 

determ
ine the first and last fram

e
of the block.
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E
xp

erim
en

tal R
esu

lts

M
aterial tested

F
our hours of video recorded from

 G
erm

an television in 
1996 (only m

ovies w
ith em

bedded com
m

ercial blocks)

R
esu

lt
A

llblocks of com
m

ercials w
ere detected correctly.
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R
eco

g
n

izin
g

 K
n

o
w

n
 S

p
o

ts

A
lg

o
rith

m
•

C
om

pute a „fingerprint“ for each spot (a feature 
vector defined by a selection of basic param

eters)
•

C
reate a  database of fingerprints of know

n 
com

m
ercials

•
C

om
pare the fingerprint of a com

m
ercial found in the 

stream
 under investigation w

ith the fingerprints 
contained in the database



A
 G

raduate C
ourse on 

M
ultim

edia T
echnology

8. A
utom

atic C
ontent A

nalysis
8.5-11

©
 W

olfgang E
ffelsberg, 

R
alf S

teinm
etz

Q
u

ick C
o

m
p

are

•
Jum

p to the next hard cut in the video

•
C

om
pute the fingerprint from

 the next L
seconds

•
C

om
pare w

ith the fingerprints in the database
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E
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tal R
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T
ested w

ith 200 clips in addition to those already stored 
in the database..

R
esu

lt
•

A
ll know

n com
m

ercials w
ere recognized

•
T

here w
as no false hit

•
O

n the average the difference betw
een the exact 

begin and end of a block of com
m

ercials and the 
begin and end com

puted autom
atically w

as five 
fram

es.
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8.5.3 A
n

 In
tellig

en
t A

larm
 S

ystem

E
xp

erim
en

t
•

Installation of a cam
era to observe a room

•
C

om
putation of m

otion vectors for the fram
e

sequences
delivered by the cam

era

•
W

hen m
otion is recognized the recording function is 

activated, the digital video w
ritten to disk

•
T

h
e system

 is p
ro

g
ram

m
ab

le!
F

or exam
ple, w

hen 
surveying a bedroom

 in a hospital, people dressed 
in w

hite do not cause an alarm
.

A
p

p
licatio

n
 exam

p
les

•
P

rotection of bedroom
s in hospitals from

 thieves 
•

P
C

 pools at universities

•
B

anks
•

C
onstruction sites
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8.5.4 O
b

ject T
rackin

g

E
xp

erim
en

t
C

am
era robot C

aR
o

at the U
niversity of M

annheim
:

A
lg

o
rith

m
S

egm
entation of objects seen by the cam

era by edge 
detection and color regions. In the experim

ent, a red 
radio-controlled car m

oved around on a gray floor.

A
p

p
licatio

n
 exam

p
les

•
F

ollow
 a speaker m

oving around on a podium
•

T
race objects in sports events, such as car races

•
T

raffic surveillance
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8.5.5 D
ialo

g
 R

eco
g

n
itio

n

A
lg

o
rith

m
•

Locate faces in the video w
ith a neural netw

ork
•

C
om

pute a fingerprint for each face

•
W

hen faces occur in an A
, B

, A
, B

, A
... P

attern a 
dialog is recognized
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8.5.6
V

id
eo

 A
b

stractin
g

G
o

al
C

reation of a short version of a video (“m
oving 

abstract“) from
 the full video. T

he abstract should 
capture as m

uch as possible of the original m
essage of 

the video.

A
lg

o
rith

m
•

D
ecom

pose the full video using cut detection
•

C
haracterize the shots w

ith feature vectors (a set of 
param

eters extracted from
 the video), e.g.:

-
M

otion intensity
-

C
olor content

-
F

aces present? 
-

E
xplosion present?

-
D

ialog?
•

D
efine heuristics for the priorities of shots for the 

abstract
•

S
horten all shots to a m

axim
um

 length (e.g., 6 s)
•

C
om

pose the video abstract from
 the shots 

selected, try to create sm
ooth transitions, in 

particular for audio
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E
xam

p
le fo

r a V
id

eo
 A

b
stract
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A
u

to
m

atic D
etectio

n
 o

f V
io

len
ce o

r 
P

o
rn

o
g

rap
h

y?

W
ith the algorithm

s w
e have today the autom

atic 
detection of objectionable content, such as violence or 
pornography, is not possible. T

he sem
antics of 

“objectionable“ are so difficult that an autom
atic system

 
does not w

ork.


