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Eliminate the complex coding of 2D-RDH for embedding Replace the three symbol based equation with one based on
log, 3 bits/pair without any loss in performance. the (by, b,) bits.

o |If (ex, ep) € {(0,0); (—1,0)}, then insert two bits of data:

1 (X, P), lf (blle) — (O'O)
PE'HS baSEd RDH (x, p,) _ (X, p) T (01 Sp)' if (bl»bZ) — (011)

(X, p) Ll (Sx' O)' if (bl' bZ) — (1'0)

» Determine a predicted value X for each pixel x (x,p) +(0,=sp), if(by, bz) = (1,1)
142 146 143 140 140 142 140 o If (ey, ep) € {(—1,0); (—1,—1)}, then insert one bit of data:
142 144 142 141 139 142 145 ]
143 141 |143] 138 135 139 144 (x, y ) _ (x, p) —+ (0, Sp), ith=0
14 16 102l 160 138 12 a0 (x,p) + (sx,0), ifb=1
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143 144 143 140 144 134 139 * QOtherwise use the classic pairwise equations.
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e Compute the prediction error: B Cf“” Qo a0
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* Select two host prediction errors: l l \ l l
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* Insert a data bit b € {0; 1} into each pixel with the selected ‘9 ‘ea ‘s %oa ‘wa Ces ‘39 ‘ea ‘s %oa ‘wa e
errors: Pairwise embedding Proposed embedding
X —b, ife = —1 Embeds log,3 bits/pair into 4 bins Embeds 2 bits/pair into the most
, x+b fo =0 of the 2D histogram populated 2 bins

x—1, ife < —1
x + 1, ife>0

Experimental Results
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* Determine the prediction values X and errors e; x| z
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* Group the pixels into pairs: o1 SNel
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* Insert the hidden data into each pair: Capacitate [bits} o Capacitate [bits] ot

(x,p) + (sxbl,spbz), ife, € {—1,0}and e, € {—1,0}

D ey e 1olmder €2
COP) =Y p) + (sebus,),  ifey € (—1,0}and e, € {~2,1} Conclusions

(%, p) + (Sx, Spba), if e, € 1—2,1} and e, € 1—1,0} v Low complexity & high-fidelity 2D-RDH;
{_1, e. <0 1, e, <0 v Embeds either 1 or 2 bits per pair;
where: s, = Sp =1 1 >0 . _ . :
1, ex =0 , €p = v" Slight gain in embedding capacity;
(b1, by) € {(0,0);(0,1); (1,0)} and b; € {0;1} v Appropriate for most 2D-RDH approaches.
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