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W h a t  is  D ig it a l W a t e r m a r k in g  ?W h a t  is  D ig it a l W a t e r m a r k in g  ?

Dig ita l w a te r m a r k in g  is  d e f in e d  a s  a  p r o c e s s  o f  
e m b e d d in g  d a ta  ( w a te r m a r k )  in to  a  m u ltim e d ia  
o b je c t to  h e lp  to  p r o te c t th e  o w n e r 's  r ig h t to  th a t 
o b je c t. T h e  e m b e d d e d  d a ta  ( w a te r m a r k )  m a y  b e  
e ith e r  vis ib le o r  in vis ib le . 



W h a t  is  V is ib le  W a t e r m a r k in g  ?W h a t  is  V is ib le  W a t e r m a r k in g  ?

I n  v is ib le  w a te r m a r k in g  o f  im a g e s , a  s e c o n d a r y  
im a g e  ( th e  w a te r m a r k )  is  e m b e d d e d  in  a  p r im a r y  
( h o s t)  im a g e  s u c h  th a t w a te r m a r k  is  in te n tio n a lly  
p e r c e p tib le  to  a  h u m a n  o b s e r v e r . 



D e s ir e d  C h a r a c t e r is t ic s  o f  V is ib le  W a t e r m a r k s  :  D e s ir e d  C h a r a c t e r is t ic s  o f  V is ib le  W a t e r m a r k s  :  

• A  v is ib le  w a te r m a r k  s h o u ld  b e  o b v io u s  in  b o th  c o lo r  a n d  
m o n o c h r o m e  im a g e s . 

• T h e  w a te r m a r k  s h o u ld  b e  s p r e a d  in  a  la r g e  o r  im p o r ta n t 
a r e a  o f  th e  im a g e  in  o r d e r  to  p r e v e n t its  d e le tio n  b y  
c lip p in g . 

• T h e  w a te r m a r k  s h o u ld  b e  v is ib le  y e t m u s t n o t s ig n if ic a n tly  
o b s c u r e  th e  im a g e  d e ta ils  b e n e a th  it. 

• T h e  w a te r m a r k  m u s t b e  d if f ic u lt to  r e m o v e ; r e m o v in g  a  
w a te r m a r k  s h o u ld  b e  m o r e  c o s tly  a n d  la b o r  in te n s iv e  th a n  
p u r c h a s in g  th e  im a g e  f r o m  th e  o w n e r .



V is ib le  W a t e r m a r k in g  in  D C T  D o m a inV is ib le  W a t e r m a r k in g  in  D C T  D o m a in

• L e t c ij( n )  a r e  th e  DC T  c o e f f ic ie n ts  o f  th e  h o s t 
im a g e  b lo c k  a n d w ij( n )  th e  DC T  c o e f f ic ie n ts  o f  th e  
w a te r m a r k   im a g e  b lo c k .

• T h e  DC T  c o e f f ic ie n ts  o f  th e  W a te r m a r k e d  im a g e  
a r e  th e n  o b ta in e d  a s  f o llo w s  :

c '
ij( n )  =  αn c ij( n )  +  βn w ij( n )     n  =  1 ,2 …

• T h e  αn a n d  βn a r e  s c a lin g  a n d  e m b e d d in g  f a c to r s  
f o r  b lo c k  n  r e s p e c tiv e ly .



F a c t o r s  c o n s id e r e d  t o  m a in t a in  I m a g e  Q u a lit y  :F a c t o r s  c o n s id e r e d  t o  m a in t a in  I m a g e  Q u a lit y  :

• T h e  e d g e  b lo c k s  s h o u ld  b e  le a s t a lte r e d  to  a v o id  
s ig n if ic a n t d is to r tio n  o f  th e  im a g e .

• T h e  d is to r tio n  v is ib ility  is  lo w  w h e n  th e  
b a c k g r o u n d  h a s  s tr o n g  te x tu r e .

• T h e  b lo c k s  w ith  m id - in te n s ity  v a lu e s  (µn  ≈ µ)  a r e  
m o r e  s e n s itiv e  to  n o is e  th a n  th a t o f  lo w  in te n s ity  
b lo c k s  (µn <  µ)  a s  w e ll a s  h ig h  in te n s ity  b lo c k s  
(µn >  µ) . 



F in d in g  S c a lin g  a n d  E m b e d d in g  F a c t o r s  :F in d in g  S c a lin g  a n d  E m b e d d in g  F a c t o r s  :

• T h e   αn a n d  βn f o r  e d g e  b lo c k s  a r e  ta k e n  to  b e  αm a x a n d  
βm in r e s p e c tiv e ly .

• F o r  n o n - e d g e  b lo c k s  αn a n d  βn a r e  c o m p u te d  a s : 
αn =  σ'

n e x p . (  - (µ'
n - µ' ) 2  )

βn   =  ( 1 /σ'
n )  ( 1  – e x p . (  - (µ'

n - µ' ) 2 ) )
w h e r e , µ'

n , µ' a r e  th e  n o r m a liz e d  v a lu e s  o f  µn a n d  µ
r e s p e c tiv e ly , a n d  σ'

n is  n o r m a liz e d  lo g a r ith m  o f  σn ( th e  
v a r ia n c e  o f  th e  A C  DC T  c o e f f ic ie n ts ) .

• αn a n d  βn a r e  th e n  s c a le d  to  th e  r a n g e s  (αm in , αm a x )  a n d  
(βm in , βm a x )  r e s p e c tiv e ly , w h e r e  αm in a n d  αm a x a r e  th e  
m in im u m  a n d  m a x im u m  v a lu e s  o f  th e  s c a lin g  f a c to r , a n d  
βm in a n d  βm a x a r e  th e  m in im u m  a n d  m a x im u m  v a lu e s  o f  
th e  e m b e d d in g  f a c to r . 



I n s e r t io n  o f  V is ib le  W a t e r m a r kI n s e r t io n  o f  V is ib le  W a t e r m a r k

B lo c k  Dia g r a m  s h o w in g  V is ib le  W a te r m a r k  I n s e r tio n



H o s t  a n d  W a t e r m a r k  I m a g e sH o s t  a n d  W a t e r m a r k  I m a g e s

W a te r m a r k  I m a g eH o s t I m a g e



W a t e r m a r k e d  I m a g e sW a t e r m a r k e d  I m a g e s

W a te r m a r k  o v e r  
th e  w h o le  im a g e

S m a ll W a te r m a r k  a t
a  c o r n e r  



C o n c lu s io n s  C o n c lu s io n s  

• A  v is ib le  w a te r m a r k in g  te c h n iq u e  h a s  b e e n  
p r o p o s e d  in  DC T  d o m a in .

• A  m a th e m a tic a l m o d e l is  d e v e lo p e d  f o r  th is  
p u r p o s e  e x p lo itin g  th e  te x tu r e  s e n s itiv ity  o f  th e  
H V S .

• T h e  ty p ic a l v a lu e s  o f αm in , αm a x , βm in a n d βm a x a r e  
0 .9 5 , 0 .9 8 , 0 .0 7  a n d  0 .1 7  r e s p e c tiv e ly .

• T h e  v is ib le  w a te r m a r k  c a n  b e  u s e d  in  d ig ita l T V , 
d ig ita l lib r a r y , e - c o m m e r c e  e tc . 


