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A W atermarking Schem e Based onM orphology
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Abstract A ccording to the properties of the moiphobgical operatibns on mages an inproved mophobgical water
mark ng schene n which themorphologicalm odes are ndeed enbedded in the host mage & poposed n the pa
per M any moiphologicalm odes are embedded at the same tine so that the digital products for different users can be
made only one tme The visb lew atem atk ng of the schan e requires that the future users should ran ove it and i the
process the d ital product is signed by the correspond ng user The schan e makes the watem ak ng protocolm ore
smple and realktiy; so its application ismore possible The experments on the different link validates the practical
feasbility of he scheme
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1 B,
6B =N {I- k bE B). (1)
IOB =U {I+ bk b€ B) . (2)
I°B = (A®B) ®B. (3)
I*B=[I®O(-B)]®(-B). (4)
F B= (I®B,)N (I®B,), B= (B, B,). (5)
, Bl ,Bz
s ; I N¥ N, I=
{i(m, n),m € {QN- 1), n€ [QN - 1}, i(m, n) € {Q..,L-1),L ) 256
R , 1_11+12+ wdi+ o+ Ly L= gi(mn), m€

{QN - 1}, n€ {QN - 1}. mod(i(m, n), 7 )— 1
,gi(m n)=1 LSB
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{iv(m n),m € {QN - 1}, n€ {QN - 1} ,
:B, = shape B, = shape.
[91 . ;
shape

. LSB ,

(b) B 2

(c) B 3

EH1 FREHESER

Fig.1 Different morphological modes
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Fig.2 Filter results of morphological modes
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L k L(ij)€ (0L L-1}ij€ (01 ..M~ 1), P =
{pi (0), pi( 1), --pi(L=1)}, . Hanm ing w o
i
| L
O(Pup) = 1=7 2\ P(D) = P.() 1€ [0 1] (6)
2 n 2
15 1
0= n ; Oi. (7) Table1 Scrambling degree of differentm orphologicalmodes
: ' 1 0. 646 3 0. 9981
1(a) ~ (d) 2 0. 604 5 0.9972
; (7) 1 (n=64) 3 0.6574 0. 9975
1 , , 4 0.770 1 0.9974
. 3. 3,
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Fig.3 Experimental results of visible watermarking
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