








Rough

Strong
edge

Original Block
Image DCT
Image —N Block
mXNy ] pet

component N
7 Reclassifier
Initial 6 AN 3
Roughness 5 l/ l/
Classifier L 4 6 7 8
| N —
— 3
Textured
T 2 regions
L least sensitive to
Smooth 1 ( . .
| distortion)
component b
(Most sensitive
to noise)
- Strong —=
Texture =
6 —| Just
Roughnesy Noticable
Based iSmooth | Distortion
Region —1 Threshold :
8X 8 o . block | Luminance]
blocks Classifier % —=| Allocation JND | sensitivity
. — —=> . based
. L. Edge — R JND
. « | Correction
L o I'b -
= e o o —_—>
EE—— — |

blocks

Edge/Texture
Separator

M XN
size
JND Mask



Original
Image

PN Sequence

; Spread
bits a bi

/&\ Watermarked
Watermark bi pi Image
> i Pi @

\_/

N Mo

Block |: |Edge and Textur¢ | Luminance
= . = .
DCT | Analysis Analysis

JG,j,b)  [1(,,b)




Bufferq
(size = Cr)

Buffery
(size = Cr)

™

Watermarked
Image N

4

Switches
with each
pixel

/

Buffery
(size = Cr)

—

PN Sequence

R

Bufferq
(size = Cr)

o

Buffero
(size = Cr)

4

Buffery
(size = Cr)

— Z —> hit decision —>

— Z —> hit decision —>

Y Y
S S
Y Y

— Z —> hit decision —>

WW

Demodulation

Buffering

Watermark
Bits






b)

d)









