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- use pairwise IPVO on smooth blocks:

| [KodimO1] 63.52 64.07 | 58 5042 | 53.81 55.39
¥ |Kodim02| 64.26  64.3 | 60.79 60.76 | 58.59  58.84
fL 25 |Kodim03| 65.55 6538 | 61.59 6243 | 5944  60.31

| |Kodim04| 64.09 6391 | 5994 6042 | 57.72  58.19

- ' < < < .

sort the plxel Values’ x(l) — x(z) "t = x(n)’ ot Kodim05| 62.27 63.03 | 5832 5877 | 5467 55.85
HUEE KodimOs| 66.09 6622 | 61.41 6264 | 5838  60.02
ol |Kodim07| 65.11 64.64 | 6142 62.13 | 5922  60.08
"~ |[Kodim08| 59.87 6054 | 557  55.89 i i
| |Kodim09| 63.84 6344 | 60.05 6045 | 57.82 58.66
| |[Kodim10| 63.44 6334 | 59.81 6030 | 57.51 58.17
| |[Kodiml11| 6526 6573 | 6129 6182 | 5823  59.50
Kodiml2| 6474 64.64 | 6075 6155 | 5838 5932
Kodim13| 5820 5819 | 521 5223 i i
Kodiml4| 62.06 6249 | 5783 5826 | 5473  55.57
Kodiml5| 6561 6502 | 6145 6186 | 5924 598
Kodiml6| 65.07 6508 | 61.01 61.92 | 5920 59.76
Kodiml7| 64.07 6426 | 5983 60.8 | 57.86  58.31
Kodiml8| 6132 61.8 | 5732 578 | 5440  55.06
Kodim19| 634 6338 | 5980 60.13 | 57.60 57.86
Kodim20| 6553 6255 | 6247 62.63 | 6042  60.73
Kodim21| 63.87 6375 | 60.04 6081 | 57.61 585
Kodim22| 63.07 634 | 5922 596 | 5650 57.05

- select x(1y, X(2), X(n—1) and X4y as host pixels;

- select x(3y and x,,_7) as reference pixels;

- compute the corresponding difference values;

- pair the host pixels as (x4, Xy1) and (xyz, Xy2) based on - determine tq, t, and the block size b, for the desired capacity C;

their original positions in the block; - pairwise IPVO offers a capacity of C,;(t1, b1) and a distortion of

- embed the pairs using the streamlined embedding S |Koim23| 6489 6444 | 6087 6145 | 5587 5964
D 1(t1 ) bl)l Kodim24| 63.18 6257 | 5999 588 | 56.96  56.02
equatiOnS, p I [Average| 63.68 63.71 | 59.63 60.11 | 57.6 583

- classic PVO offers C,,,(t,, by) and Dy, (L5, b2);

- use classic IPVO on slightly noisy blocks: o o
- the total capacity/distortion is:

- sort the pixel values, X1y < Xy <... < X(;
P (D (2) () Cp t1,tz,b1,by — p1(t1» by) + sz (t2,by) — sz (t1,b2) v .. .
- select x(1y and xy as host pixels; D\ o s =Dy (t1,bs) + Dy (tsby) — Doy (s, by) a more efficient data hiding scheme that better
- P trtab102 P P P exploits the 2D prediction error histogram;
- select x() and x(,_1) as reference pixels;
- embed the host pixels based on their corresponding Objective function: v" linear programming - optimal embedding;
difference values. F=arg min Dy, ¢ t p b
tl:tZJbl:bZ 1,¢2,Y1,Y2 /
. . . outperform other recent PVO schemes.
- noisy blocks remain unchanged. subjectto C ¢, ¢, p,.p, = C, t1 < ty, by = by.

* B. Ou, X. Li and J. Wang, High-fidelity reversible data hiding based on pixel-value-ordering and pairwise
prediction-error expansion. Journal of Visual Communication and Image Representation, 2016.



