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ABSTRACT

This project is to study and develop a Matlab program for compressing two-dimensional
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=y L] [] H ‘:‘; ﬁﬂl as 3 4
suywoenithugesd  Tauulufludnwesnauddwazdmvonnuiigs  dnfuilamos
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T T g e g o & a A S
szeTuwmrnfmanairdidaludnyusfawesunesd—azvesfuiondnmsiugives——————



11

o { A or = 1 o
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pimiudanvesfoyannuidifimdeny (AGG1) szmunsathluannsznedellla
TooA o [~} o & aa
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2.2.6 mstlszgnalfiavlidalumsanmnadoya
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| Data
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2.3 MSWMANNAANMA (SNR 18ZPSNR) HAzMITHIABns1dumMIdusadoya
dariduveamiliusadoya (Compression Ratio : CR) fin msnfFouifivudiszning

a’ a { o L ﬁ’!
vumvosdoyaduniiy (n1) fudeyaigniludadoyauds @2) Asaumsi 2.13
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Fd
mymanuRanmavesmsiiusadoyariu srmusaldndnmsues Signal to Noise
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‘Ufllﬁl'ﬂ'«l'l Iﬂﬂﬂﬂﬂﬂﬂlﬂl‘!ﬂ!!ﬁ?f]mﬂ'IW‘UENI’I']WH‘ImHNi]zNﬂ"liqtutﬁﬂu'lﬂuf)ﬂtﬂﬂi‘lﬂu Al

P2 | P2
aUMTN 2.14 LazaUNITH 2.15

[fo(s(m, n))z}

n=0 m=0

SNR 4, = 1010803 5127

Z Z (S(m7 n) = §(‘m1 n))Z

=0 m=0

(2.14)

i - A vy Y o =l w A w oy
Tﬂﬂ'ﬂ s(m, n) iaz s(m, n) Ao A1UDYAan TWAUR U UL TN NAITHANINTI VU BALAY

¥ L4
A 1AL MU m uaz 0 DU IRBTIAILIUDUNAZIUIAIVBININNITD

max|s(m, n)'
1 N-1M-1

Z Z(S(m, n) —§(m,n))*

M n=0 m=0

PSNR ., =10log,, (215)

Taofl max|s(m, n) fio Mgigruasfeynnmdusuutaza) MN fovunvesdoyanty

2.4 MINIVIUVUSIINT ( Zerotree )

» 1
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o ﬂ! ey
Uuﬁfgcgmwﬁuw"lﬁﬁ"m (dimensional signals)
¥ o = < d{ ¥ @ o _ o = 4
mshsiuus Tiseguuiugvvesmsfsiaausd fhudaguniwin

lﬂ' = A = = L g
amuilu bitsteam TaorAuswazidon vinedadefingaduly steam mynoasoginm
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4
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%

% (Test zerotree code)

% File name : test.tn

36

% By : Mr. Watchason Wannasorn 1D 44370369

%

clearall

close all

% This is a test program that tests the EZW encoder and decoder

% This function calls:
% dominantpass.m
% subordinatepass.m
% checkdescentsl.m
% checkchildren.m

% mapping.m

X=imread('evel.tif);
X= double(X);

% Show

figure(1)

map=gray(255});
subplot(2,2,1);
image(X),colormap(map)

title("Old image')

———subplot{2,23); —— —

Thchylehisto;
bar(hx,hy,0)

title("01d image Histogram")

%




X0=X,

Y 0—max(X);

Y 1=max(Y0};

37

for i=0:20;

if 20i<=Y1 & 2%i>0.5%¥Y1,;

threshold=2"i;

initialthreshold=threshold,

% get initial threshold T0;

% get initial threshold T0;

laststeplevel=it]1;
break;
end;

end;

sublist=[];
sub_list=[1;

[xx,yyl=size(X);

A=mapping(xx);

[m,n]=size(A);

global N;

N=zeros(m*n,2};
for i=1:m,

for j=1:n,

NG —

% last step level

% Let Morton scanorder vector as a global variable

NCALD.2)=;
end

end

order=1;



while threshold ~= 0.5,

threshold ;

% Dominant Pass

[D,X,sublist,sub_Llist] = dominantpass(X,threshold,sublist,sub_list); S

DD{order}=D ;

38

% if threshold~=1, do dominantpass and subordinatepass.

_ s?gniﬁcantlni;_{{-;-r.(-i_él'.}:s-l-.l_bulist;

%Subordinate pass

threshold=threshold/2,

if threshold ==0.5,
break;

end

$ = subordinatepass(sublist,threshold);
SS{order}=8 ;

order=ordert1;
end
% === —Save File:
encode = 0;

for i=1:1:length(S8),

end

% Save Files

fid = fopen('zerostree.ezw','wb');

% open filc in binary write mode



felose(fid);

fwrite(fid,encode,'ubitl");
fclose(fid);

[a b] = size(encode);

%read in the same file

fid = fopen('zerostrec.czw','1b');

data = fread(fid,fa bLubitl);
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% write data to file

% close file

% open file
%read in the data

% close file

% Show size files
AD=dir('eye L 1if")
BD=dir{"zerostree.czw')
decode =10 ;
for ii=length(8S):-1:1,
decode = [encode(1:1:length(ii)) decodel;

end

% AN | —

%**********************EZW decoder**#******************Cyo

% —_—

global IN;

[m,n]=size(N);

XX=zeros(sqri(m));
threshold=initialthreshold;

sublist=[];

%% the size of initial image

% m is the pixels of initial image

%4 initialize the reconstructured image to zero;

% initial theshold ;

% sublist is the new position matrix

% for all significant coefficients 'p' and ',

for level=1:laststeplevel,
RR=zeros(size(X));
[a,b]=size(DD{level});

% reference matrix RR;



% dominant pass
=L =1
while j<=b,
_IFRRONG,1),NG,2)—0
if DD{level} (j}=="p'

- —  ifthreshold==
- TXX(NG,1),N(,2))=threshold;

o olse

40

T XX(N(,1),N(,2))=1.5*threshold;
end

end

if DD {level} (j)=="n'
if threshold—=1
XN, 1),N(,2))=threshold;
else
XX(N(,1),N(,2))=-1.5*threshold;
end

end

if DD {level} (j)=="t'& A(N(i,1),N(i,2))<=m/4

RR=checkchildren(i,RR); % all zerotree's descendants are setfo 1.
end
RR(N(i, 1),N(i,2))=1; Yreference matrix =1;
i=itl;
=il

else 1=1+1;
end

end
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% subordinate pass

fxx,yyl=size(significantlist{level});
. _ .._. _ __toreshold=thrgshold/2;

for i=l:xx,
if level==laststepleveljthreshold==0.5

break

end _

if 8S{level} (i}=1
if XX (sub list(i,1),sub_list(i,2))>0;
XX (sub_list(i,1),sub_list(i,2))= fix(XX(sub_list(i,1),sub_list(i,2))+ threshold/2);
else
XX(sub list(i,1),sub_list(i,2))= fix(XX(sub_list(i, 1),sub_list(i,2))-threshold/2);
end

end

if SS{level} (i)==0
if XX(sub_list(i,1),sub_list(i,2)¥>0;
XX(sub_list(i,1),sub_list(i,2))= fix(XX(sub_list(i,1 ),sub_list(i,2))-threshold/2);
else
XX(sub list(i,1),sub_list(i,2))= fix(XX(sub_list(i,1),sub_list(i,2))+threshold/2);
end
end

end

Op =—== Show Value

threshold 3 7

level ;
XX,

end



o omsig=XX;

initialiamge=X0;
reconstructedimage=XX;

difference=XX-X0;

% === — Error=—== . - ===

% Check Error
[M N] = size(XX);

desig =X0;
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:-ER = (nsig-des;i-g); |
ERR = ER"2;
nesig = nsig"2;
Error = (sum(ERR(:)))/M*N;
SNR = 10*log10({sum{nesig(:))/M*N)/Error)
PSNR = 10*logl0(max(nesig(:)})/Error)

% —=Show new image EZW: =
% show new image (ezw)

subplot(2,2,2);

image(XX),colormap{map)

titte("New image ( EZW ))

subplot(2,2,4);
[hx n,by n]=histo(X3X);
bar{hx_n,hy 1,0)

title("New image ( EZW ) Histogram')
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L1774

% function A = mapping(n)

% File name : mapping.m

% By: Mr. Watchason Wannasorn 1D 44370369
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%

~furiction A = mapping(i)

Tifn—2
A=112;34];
else

B = mapping(n/2);
A =B BHn/2)2; B+{(n/2)"2%*2 B+H(n/2)"2%3];

end
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% function [D,X,sublist,sub_list] = dominantpass(X,threshold,sublist,sub_list)
% File name : dominantpass.m

% By : Mr. Watchason Wannasorn 1D 44370369

%

function [D,X,sublist,sub_list] = dominantpass(X,threshold,sublist,sub_list}

% Dominant pass function

B = | _ . I
T  globalN; I ) ) )
[m,n]=size(X}; % X is the coefficients matrix
=zeros(m); % matrix R is a reference matrix, same size as X; '0' means

%this coefficient is not a descendant from zerotree root;

fa,bl=size(N);

if abs(X(1,1))>=threshold % X(1,1) is DC coefficient
sublist=[sublist, abs(X(1,1))]; % put significant cocfficients's value to sublist
sub_list=[sub_lis6N(1,1),N(1,2)];% put the significant coefficients' position in sub_list
it X(,1>0;
D=[D,'p';
else D=[D,'n'];
end
X(1,1)=0;
clse D=[D,z1;

end

for k=24,
if abs(X(N(k,1),N(k,2)))>=threshold,

‘sublist=[sublist, abs(X(N(k, 1),N(,2)D];

% append this significant coefficient to the subordinate Iist;



sub_list=[sub list;N(k,1),N(k,2)];

if X(N(k,1),N(k,2))>0
D=[D,'p'l; % >0,assign a

45

% determine the sign

LI, )

else D=[D,'n'};% <0,assign a "n"

end

- XNk, DNEK2)=0;

else

% 2,3,4 has no parents,just check its descendants.

result = checkdescendants1( k, X threshold,();

if result==1
D=[D,"z];

else
D=[D,'t];
R(N(k,1),N(k,2))=1;

=checkehildren(k,R);
end
end

end

for k=5:a,

if abs(X(N(k,1),N(k,2)))>=threshold,

% Zerotree, make all its descendants

%% refference matrix component to 1.

sublist=[sublist, abs(3{(N(k,1),N(k,2)))};

sub_list=[sub_list;N(k,1),N(k,2)];

CfXNGDNG2)0,

% determine the sign

D=[D,p'l;
cise D=[D,n"];

end

% >0,assign a "p"

% <0,assign a "n"



X(N(k,1),N(k,2))=0;

elseif R(N(k,1),N(k,2))}==0
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result = checkdescendants1{ k, X, threshold,0);

% Check its has significant descendants?

if result—=1,

D=[D,'z; % isolated zero

else D=[D,t];% zerotree

_ RM(k,1),N(k,2))=1;

end

end

R=checkchildren(k,R);

end

% if zerotres, reference matrix coefficients=1
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% function result = checkdescendants1(j,X,threshold,result)

% File name : checkdescendants]l.m

_ % By: Mr Watchason Wannasorn D 44370369
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%

function result = checkdescendants1(j, X, threshold,result)

% initial set result=0

% if the result=1, means that a cocfficient has at least

% 1 significant descendant.

global N
[m,nl=size(N);
for i=(4*j-2):4%j;
if result==1]i>m
break;

end;

if abs(X(N(i,1),N(i,2)))>=threshold

result=1,

break;
else

resuli=checkdescendants 1(i,X threshold,result);
end;

end;
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% function RR=checkchildren(j,RR)
% File name : checkehildren.m

e _____%By: Mr Watchason Wannasorn _ID 44370369

%

function RR=checkchildren(j,RR)

_%.if a symbol*t' is encounted, then make allits descendants inreference . _

% mat_rix _RR'_s corﬁ;;)lleﬁt; equal?—--Z-EE_{(.)TREES.
global N
[m,n}=size(MN);
- for §=(4*j-3):4%j;
if i<=m,
RBMN(, 1), NG, 2))=1;
RR=checkchildren(i,RR);
end

end;
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0

% function [1,h] = histo(xx);

% File name : histo.m
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% By : Mr. Watchason Wannasorn ID 44370369

% HISTO Display histogram of image data.

% L,H]=HISTO(I) displays a histogram with

9% H(0).H(L), ... H(L),....H(255)
% for the intensity image I of L. =0,1,2,...,255.

%
function [1,h] = histo(xx);
h=J;
for gl=0: 1: 255
findx,indy,val] = find(xx==gl});
h = [h sum(vat}];
end

1=0:1:255,
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