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% RSUmain

%%

clc;

N

clear;

%%

% Fig = imread('LenaGray.bmp');

Fig = imread('128pic_50%.bmp");

[x,y] = size(Fig);

Typel = 2; % BlockSize

Type2 = 1; % 1:Row first 2:Col first 3:ZigZag
[Rm,Sm,Um,R1m,S1m,Ulm] = RSU(Fig,x*y,Typel,Type2);
ComFig = bitxor(double(Fig),ones(x,y));
[CRm,CSm,CUm, CR1m,CS1m,CUlm] = RSU(ComFig,x*y,Typel,Type2);
de = Rm - Sm;

dl = CRm - CSm;

d10 = Rim - Sim;

dll = CR1m - CS1m;

a = 2*(de + di1);
b =dlo - di11 - di1 - 3*de;
c = do - die;

root = [a,b,c];
solutions = roots(root);
if abs(solutions(1l)) > abs(solutions(2))

fprintf('Steganography Rate : %.5f\n',solutions(2)/(solutions(2)-1/2));
else

fprintf('Steganography Rate : %.5f\n',solutions(1)/(solutions(1)-1/2));
end
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%%
% Shuan
% shuanholmes@outlook.com
%
% Regula, Singular points calc
%%
function [R,S,U,R1,S1,U1] = RSU(A,bufsize,Typel,Type2)
R = 0,
S = 0;
U= 0;
R1
S1
ul
%%
% override A 2*2
if Typel == 2
BlockSize = 4;
BlockCol = 2;
BlockRow = 2;
[x,y] = size(A);
TmpA = zeros(bufsize/BlockSize,BlockRow,BlockCol);
% Row first
BlockNum = 1;
for i = 1:x/BlockRow
for j = 1:y/BlockCol
TmpA(BlockNum,1,1) = A(BlockRow*(i-1)+1,BlockCol*(j-1)+1);
TmpA(BlockNum,1,2) = A(BlockRow*(i-1)+1,BlockCol*(j-1)+2);
TmpA(BlockNum,2,1) = A(BlockRow*(i-1)+2,BlockCol*(j-1)+1);
TmpA(BlockNum,2,2) = A(BlockRow*(i-1)+2,BlockCol*(j-1)+2);
BlockNum = BlockNum + 1;
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end
end
end
%%
% override A 3*3
if Typel ==
BlockSize = 9;
BlockCol = 3;
BlockRow = 3;
[x,y] = size(A);
TmpA = zeros(bufsize/BlockSize,BlockRow,BlockCol);
% Row first
BlockNum = 1;
for i = 1:x/BlockRow
for j = 1:y/BlockCol
for k = 1:BlockRow
for 1 = 1:BlockCol
TmpA(BlockNum,k,1) = A(BlockRow*(i-1)+k,BlockCol*(j-1)+1);
end
end
BlockNum = BlockNum + 1;
end
end
end
%%
% override A 4*4
if Typel ==
BlockSize = 16;
BlockCol = 4;



BlockRow = 4;
[x,y] = size(A);
TmpA = zeros(bufsize/BlockSize,BlockRow,BlockCol);
% Row first
BlockNum = 1;
for i = 1:x/BlockRow
for j = 1:y/BlockCol
for k = 1:BlockRow
for 1 = 1:BlockCol
TmpA(BlockNum, k,1) = A(BlockRow*(i-1)+k,BlockCol*(j-1)+1);
end
end
BlockNum = BlockNum + 1;
end
end
end
%%
for n = 1: bufsize/BlockSize
x = zeros(1,BlockSize);
G = zeros(1,BlockSize);
H = zeros(1,BlockSize);
% form=1: 4
% x(m) = A(4*(n-1) + m);
% end
m=1;
if Type2 == 1
% 1: Row first
for i = 1:BlockRow
for j = 1:BlockCol
x(m) = TmpA(n,i,j);
m=m+ 1;
end
end
elseif Type2 ==
% 2: Col first
for j = 1:BlockCol
for i = 1:BlockRow
x(m) = TmpA(n,i,j);
m=m+ 1;
end
end
else
% 3: ZigZag
if Typel == 2
x(1) = TmpA(n,1,1);
x(2) = TmpA(n,1,2);
x(3) = TmpA(n,2,1);
x(4) = TmpA(n,2,2);
else
x(1) = TmpA(n,1,1);
x(2) = TmpA(n,1,2);
x(3) = TmpA(n,2,1);
x(4) = TmpA(n,3,1);
x(5) = TmpA(n,2,2);
x(6) = TmpA(n,1,3);
x(7) = TmpA(n,2,3);
x(8) = TmpA(n,3,2);
x(9) = TmpA(n,3,3);

end



enu

fG = f(x);

% 2*2 : M(0,1,1,0)
% 3*3 : M(0,1,0,1,1,1,0,1,0)
% 4*4 : M(0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0)
if Typel == 2
M= [0,1,1,0];
elseif Typel ==
M= [e,1,0,1,1,1,0,1,0];
else
M

[0,1,1,0,0,1,1,0,0,1,1,0,0,1,1,0];

end

for i = 1:BlockSize
if M(i) == o
G(i) = Fo(x(i));

else
G(1)

F1(x(1));
end

end

FsG = f(G);

if FsG>fG

R =R+ 1;
elseif FsG < fG

S=S+1;
else

U=uU+ 1;
end

% 2*2 : M(9,-1,-1,0)
% 3*3 : M(e,-1,0,-1,-1,-1,0,-1,0)
% 4*%4 : M(@,-1,-1,0,0,-1,-1,0,0,-1,-1,0,0,-1,-1,0)
if Typel ==
M= [0,-1,-1,0];
elseif Typel ==
M= [0,-1,0,-1,-1,-1,08,-1,0];
else
M

R

[@)'1)'1)@)@)'1)'1)6)9)'1)'119181'1)'1)0];
end

for i = 1:BlockSize
if M(1) == o
H(1) = Fo(x(i));
else
H(i) = Fne(x(i));
end
end
FsH = f(H);

if FsH>fG
Rl = R1 + 1;
elseif FsH < fG
S1 =S1 + 1;
else
Ul

Ul + 1;
end
end
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%5 Shuan

Q

% shuanholmes@outlook.com

NI

Function F1

%%

function y = F1(x)
if mod(x,2) == 0

y = X + 1;
else

y = x - 1
end
end
%%
% Shuan

% shuanholmes@outlook.com

% Function F-1

%%

function y = Fne(x)
if mod(x,2) == 0

y =x-1;
else

y = X + 1;
end
end
%%
% Shuan

% shuanholmes@outlook.com

%

% Difference between neighboring nodes
%%

function sum = f(x)

sum = 9;
for n = 1:3
sum = sum + abs(x(n+1)-x(n));
end
end
%%
% Shuan

% shuanholmes@outlook.com

%

% Function F@ remained unchanged
%%

function y = FO(x)

y = %;
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% Shuan
% shuanholmes@outlook.com

% LSB different Hiden Rate (Step = 10%)
% 10 Pics From 10% to 0%
% row first

-n

HeoS
(o]
1

imread('Lena.bmp');
rgb2gray(Fig);

N = 128;

Fig = imresize(Fig,[N,N]);

-n

.
o
n

[row, col] = size(Fig);
OriFig = Fig;
for rate = 1:10
Fig = OriFig;
HidenRow = round(row * rate * 0.1);
HidenFig = randsrc(HidenRow,col,[0 1;0.5 ©.5]);
for i = 1:HidenRow
for j = 1:col
Fig(i,j) = bitset(Fig(i,j),1,HidenFig(i,j));
end
end
Filename = strcat(num2str(N), 'pic_',num2str(10*rate), '%.bmp"');
imwrite(Fig,Filename’, 'bmp"');
fprintf('Steganography Rate : %.5f\n',HidenRow/row);
end
imwrite(OriFig,strcat(num2str(N), 'pic_0%.bmp"));
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