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Abstract

An enormous amount of data to represent an image is the crucial obstacle for all digital
image processing techniques. From the large amount of image information, some applications
which need to store or transmit image data confront with higher processing time and overhead
cost. For Interactive Image Transmission that the end user is human eye usually nee&s only quite
clear image in a short period. Progressive Image Transmission will be the optimum alternative for
this constraint. In Progressive Image Transmission, a low-grade image is first transmitted with low
bit-rate. Upon the user's request, the image can progressively be improved with furthur
transmission. This thesis, however, arranges the priority area of transmission data to match energy

distribution of data. The results show the preferable performance in each of the transmission.
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1. NASNIAULY Huffman 38HQnimunIuN e ndinsiateyafilulusefunig
ataneliidudeyafiflauansiniaiqe lauasimuasunavesdayausiassnlivinfuifieas
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nuiindesifiedayariuiiannirfeuiuguuazdninuauinlvinndwmivdeyaniiaindd
FauiusnlaglAgnnfiRasddunaunisvinanuaiinsiell

1.1 daFaeanmiasadulunimudeysusasialudusuianas

1.2 sauAnnaziuzsaisqadtdos fuuasdadeyaniiauiiasidugendtaglu
fuuuaundtazsananuitasuisadunile

1.3 nwuasAudliuandnsauuuazAmilaiiuasdnsanelunsmususiass

1.4 AmuanialifudeyaudasdalagiuinArresnirsssaresdoyausasdaun
nsnAaATgaYing

1 [ . i v o el 4' d‘ v L oA L aa

2. madaviauuy Arithmatic unindnsiadsuilanvinaidnteAdnines Entropy 38

HivannisuansieaIndsidamiauuy  Huffman  fingnenuivusdeysusassnsiumisany
' . " i ° - - v - v v a - o

Wsi Arithmatic Coding YNdtyanwaieaddayanasfeantaaIuIANIUINUAE IR INATiLNIRENFI
- - - o 3 - & \ -
\Wen getnarmnaniiniaadeyaiinnatauazdudauniniuvinle iaanaAtisueenis
k7 o~ & x " : © " F 5 v - «
dhsiafiaraziBuasinauiniu qadssasdaey Arthmatic Codingl9) Aenisa¥igadeydnmal
Waglugaeuilimudayamimndnia nadiniadyansallmitedunisuliosesrany
inasiiuliiduddesiisuadnasdvdndesiidudadouiuaiuianiiureusesys
Aryanwnl

wasa Al adydnwaliiuaunin 499 P Jadunasiurespnuirasdundey
anwalieunaargnld uazanuandus luwsiazdasiviiudmauinfiviiuasegaaiug szl

Arlaeszrnuiu-log, P uavain
P=P xP xPyx..xPy 2.4)
AMUULNTBIANaLI AU lARIN

—log, P =-{log,(R)+1log,(P) +log,(P)+...+log, (Py)} 2.5)

v
L

safuarunsoagdlddnmnenresdydnwalasfidndiAsesiuauhandulunig
Aadnyanwniusazsa uarAlaauresd wudnildunudydnwalidandrlnddndadanan

UIUINEntropy



2.2.2 meandeyanlasaeniiaugody

v
aaa v

nrranteyadsiiaivliinirandeyalininigalausenlitinesgoydudeyaliine
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=i

Maguarliannsadaunaulsl (reversivle) iasanlunisneaniaasinnugoydaainnis

wad
antayarin uwitsnisiaslonldlunisdssmnananiwinliiduetinmin Wasanaamauds
MidusdndulaFasgunimsesnnilaunsuauassanwidlifdn Auluisamnsadan
Wisinrgoyidedeyaludiuiareaaulianunsonsaduls vinlianisoldduauinléian
a4NINNI1 Entropy Rate intziinsastnnansiilidniuasly lunmasadayaniwisazdusiui
) v \ - - ' v - as v el
nmrandeyalassenlifiangrydunewieneiaufiazantinnarildniniigs 38n1mani
1 lunsasdeyamuisiutai
1. Predictive Coding \flufinsudn dayanmilanudniufiugannnssuinsqaniniiag
IndiAteiy duAsinassuaunnteqaiiiideiasanaansmimngdandeayarestn
arshegrau Teianmadrsiatiaausodusaldainnisinnenesuin seezsiuldainin
- - o 0y . - & - o = -
aaturasnwdlduassdanurnisdasuudasluniniu wodufaasinhlinndauives
MwarilAnsn winenanuinnreuusadieyafiagraunariiaAadieiu
ar i a -~ v ar - -1 » 0 YV e o : i
Fudsidrdtylumadiniadaztiae g Sevinnelianuisonamuiasitredqe
selUlAlndIAsenui svdannlivessedeyadoundniudionas dvinnguuuiuguatn
4' b w9 - 4' - o ~N Vo 0 d. ' 1 -a
wileAe davitunedaudy Jeiviaunatasdssin i dalusanAfidiuin uasdeyaatiaung

atinuazarTanuaguuLFaal

X =pxi +(1=-p)X 2.6)

j
- & ° o

e & udrlrzuiniresaaniwidunis i, x;_; ludrgeedeyaitiiuun

=b_

L] Il T | -: = 1 - l{ [ « i =i
Arumus i-1, % luAniederesnn uaz p idusdndsransuassanudniusisndnqanini

agjAnfunasuilaann

E(x;,x;_
) E 1) 2.7)
E(x’)
E  wnadsmaninsusrannsownuldlagdnede  drlunwianuduiudsonu
geuan p andlndl We p=1 fviwigasuanuuansnaInqanmilagiuuasannniau

WUy
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PREDICTOR _ QUANTIZER —_— CODE ASSIGNNER

7U7 2.4 uaavgauLsTnauTen Predictive Coding

2. Transform Ceoding nsdinsvalaenisulad (Transformation) Lﬂumwwmmuﬁﬁ:an
mwﬁuﬁ'uﬁ':::udwﬁﬁmwﬁﬁaf‘jmnnfi'lmni"nﬁ'aaﬁ'ﬂ"u u'jﬂmmd’uﬁuﬁ'r:udwﬁuqnﬁﬁﬂ
Tuda iﬂ:ﬂmaq-rma'\fﬁ-ﬁﬁﬂuﬁﬂziﬁﬂemli"f'zﬁn Famailatii0] axilszneudatiinisvdn
278

2.1 nezununsdrsianadfdunimussduduieazulasgadeyaiiiaadaiuly
Hugadayailidfeadesiumnniu

2.2 NTEUUNdNIANI  Psychovisual azitlunisateulnduasidrswalvinuduyszd
n3latarlinnsmeLanetaI uAALGINAIEY Subjective 189AITNRAANATATUNT Quantize

UANMUAAMNALIA L AN TIEN A

a v

Y o asia v v = a4 - v aaid a v o
nndsiadsiansnmnandayaldunigaia e uiuiseunainanutianaa ify
n ey atinalefiann Transform Coding SsiAENITINNUAEEndudaunnnd
Tunsaadayauuulifianngoydodu asifaudminldiduiisaddnlunsandeys
. 4.0 AN & : 0 y o
41817 Tesaudsiigniawuaann Entropy 2a9inansiu wilunisldnuusdssinveenlviia
- a ol L] v o |- -\’ ddvd ° - s -il -
ANGEy e uNdUnaUALIN WA inliRadym nifaiulunsdiiife usuiindnged
paldiinsanmiseinmuadnddaeiigdeegluszduiimela  doyuillafinasdnm
ati1and1912191u Rate Distortion Theory[11] UA¥ Rate Distortion Theory Tﬁﬁwumiﬂfi'}ﬁmm
UsrAnEnmlunisasdeyan wuuuiaugidesussAutedaNgnaensients iy
n1rdamntaiewialusesdayaniunguijasiawua Rate Distortion Function, R(D) #ifl
AuanURasialUl
1. AmfuAudaiey D Aitvualiud uldlsfiazuvannisdrsvailddeys
aunlndiAaariu RD) WeldlXaudaieuedadu D
2. iilulldldfasmavianainedeyaifiauiaieu D lustiwe laglddnmdays
A1Nn37 R(D)
U7 2.5 uama Rate Distortion Function ilulu1#a3e(6] aunmuasdiayaisiaaianldly

k24 ar e - -I‘ ' ’ .I v ﬂ.’ 73
nndinsvalas lifiaudaieusestnnansazduaAtres R 9 D=0 HASTUIATENTRY AU TUAE
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ufeurasieyaniigluuunvaiinaasdussninwdndlindrintes RID)

High-Complexity
Coder
9. \ Low-Complexity
= Coder
_2
[
(4
Distortion D

717 2.5 uARN Rate-Distortion Function

v 1 =l =i : - a " '
lunarandayalassanliinngodell Ussdninmeesanailasneliauisn
v [ v a " - [ - 4 v dl - : '
apdlfandarnimadeyaiiecetniun uwidiesRansuntnugodadeyaiifiatuin
' ] d‘ - dl r-f L v wr L3 | v ar [
agfluteiiveniuldlun Fanauaastiulifagunmeesdeyanmasutiolfidu 2 uinug
[12]Aa
-, . . y . - : i ¥ ‘ o - 1
1. AN (Subjective Criterion) ThiATRugmuslinstindeiionn 33Tasld
anem1ve binedaniinisdnduannmsesnnlugusiidudldsrunn uasdaldanamn
k7 d‘ "d ] - L -I v I‘I v
105l naryiidanuanslunsdanapuunniaadntiesidldinlleranesdan lunis
sndulaanvazldnginausisinesed
1.1 dadulasnnmaasuudaliszduasuuu Julednaasuldinesninnaaay
warazrryrrauauamanissyly Tageraliqganinuinsgruidssduazuuussy i

Susnefilsl sedununmamrTousadldessdunugnieuazsssiuauiianaralaudeya

v
sallflazuansriuanugniiasuazssfuandanats
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Qverall Goodness Scale

5.Excellent

4.Good
3.Fair
2.Poor

1.Unsatisfactory

Impairment Scale
1.Not Perceptible

2.Just Perceptible

3.Definitely Perceptible but only slightly impairment to picture
4. Impairment to picture but not objectionable

5.somewhat objectionable

8.Definitely objectionable

7.Extremely objectionable

1.2 sndulasnganinnaasuuirFeesrduaun neaInIn JefldarFesaiiunin
dl o v a - -l - i = i
NARBUATNAMUNINTDININTALIY (nadeuasindulaludnwusnFaudisudrandvdeus

ndn siallazuamsssdugum WL Fuudiay

Group Goodness Scale

7.Best in group

6.Weil above average for this group
5.Slightly above average for this group
4 Average for this group

3.Slightly below average for this group
2.Well below average for this group

1.Worst in group
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v
2 aﬁmqﬂﬁ?‘m (Quantitative Criterion) 'lu’:’a'ﬂqumi'muqummwuﬁwmmzwiw
w2 n Taenmuieastedutiunmwsiunuy F uasannmuiltednduniwneaey F’

L > C | -
AMTUAINNINTNARIAINTOVININUAFAN £ UTaAMNRANATA1ARIN

F'=F+E (2.8a)

E=F'-F (2.8b)

uazlunsatanaiademiiay artanldAadaniseaesdeldsnnnisadsvienis

(] v
ﬂumwuamqﬁqnﬂnmé’qam AIUUAT Mean Square Error(MSE) azwnl#ann

M-1N-1

MSE =————-— Z Ze (x,»)

x-O y=0
MSE =——%" > [F'(x,y)-F(x,y)]
71 Ry IO
x=0 y=0
(2.9)
wsilunisldeunadssian glderasissmmaudannmdiuresdyoyusediynyiuse
dryrynnuTunau (Signal per Noise Ratio,SNR) FewldainminicAniadtsesnmsuuuLiignan

e . ) o3
NMAYABIUAINTA%E MSE Aatl

IN-1

M-1N-
p& ZF (x,»)

M-

C}

SNR =10log; d8

._.

E (x,»)
x=0 y=0

5[“_ Sf"

(2.10)
atinelsAnnu r‘hmd’umm:mwﬁmwmmLiqo'ffzm-umﬁ'mﬁu’tqqmmmmmwimnﬂ

v ° L - : v dd‘ -l - [
ud2 anam ifaAuRaNaNAAuls wmrluLensdnnnnagey 2 AR Ndananawin
% , “a a - | -o o e Py - -
AUUANINUINEANEANAIA IuTA NI TaamAuduna lida  Turnusfianninniledd

AnNEanaIAlugnANulgeTiusuta lunsdiinmusngandunmiifiaunmandd



2.3 N13uUA(Transformation)

nsutlaaihidinmmeadnananfavilis 14,18 faduildfustraunivaglunis
Uszuaauadayanin Tﬂummﬂmﬂnf-z:qnlﬁ’tum:ﬂwzmauammﬂuﬁqLﬂé‘luuﬁﬂqamﬂﬂ
i Spatial Tulludesyalulamndu fedaulujaniulamuanud feyanmlulamuanudd
Anmouzien 3 Uszmefinislszunauaninsasns

1.ArfiANTiAuE (DC Component) Durraudiiadtesnin

2.ﬁﬂ?{nQﬁuﬁqa (High Frequency Components) HurfiueniennauasiiAnierestey
Tunn

3.A7iANARA (Low Frequency Components) Lﬂuﬁiﬂ?;Uﬂné’nuszﬂﬂm'w'mmmw

selaznannfepnauBindAyresnsulasiaztiannlilunislszunananiw Ae
qnmuu‘ﬁ Separable W&Y Unitary

dnansundeyanan 2 83 f(x,y) 1tiim N x N ﬁqnuﬂm'iﬂﬂﬁ’quﬂm‘lﬂiw

Wi (Forward Transform) Wiladasyandenisulas Fluv) AEERA N x N ardnsoauanlaann

N-1N-1
F(uv)= Y. > f(x,y)a(x,y,u,v) (2.11)

x=0 y=0

e a(x,y,u,v) \dulasakene)vaenisulaalydramia
AN TnAutayanIn £ (x,y) nausnldlagiinisulasdaunduiudayandinis

wae F(u,v) Seasdhedeyaaniamuanunuidulawy Spatial fsAruaulsann
N-1N=1

fle,y)= 2 2 F(uv)b(x,y,u,v) (2.12)

u=0 v=(

e b(x,y,u,v) \Dularreinisulastdeundu

neutaetiasfianiany® Unitary 61@01ue Orthonormal inantiiiuat



N-1N-1

Y Ya(x,yuvia (ijuv)=8x-iy-j)
x=0 y=0

N-=IN-1 .

2 200 yuv)b (i, juv)=8(x=i,y=- )
x=0 y=0

N-1N-1

2 Za(x,y,u,v)a*(x,y,k,l)=5(u—k,v-l)
u=0 v=0

N-1N-1 ,
3 3 b(x,y,u,v)b (x,y,k,0) = Su—k,v-1)

u=0 v=0

(2.13)

uazFuUAINTHAIANLR Separable Trarunsoduulvieglus
a(x,y,u,v)=a,(x,u)a;(y,v) (2.14)

. v
tisudasilnnantiR Separable Uf? NMgATUIUATANATOYN AT TuReuAe

-~

1yinsudafAduussrunrastoyann £ (x,y) axls

N-1
F(u,y)= Zf(x,y)al (x,u) _ (2.15)

x=0

v
-

2.y nsudan diafen2 duudaraedinfiasdeyaannduit F(u,y) uszasls

N<l
F(u,v)= Y F(u,y)ay(y,v) (2.16)
y=0 K

WHedisunisuas 2 BRluglisEnduazimualilasesesnisulaailu Separadle uda
[F]=[Alf][A] (2.17)
-. - < $ i !

IHE[F] \LUsiNATNT 189294 auaInsuLas

[f] dumindasdayann

[A] dusindrenisulag
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dvinnnsRunauuasuas| Flsaawssndnisulaindu[ B]
[f]1=[B][f)[B]=[BJ[A]f][A][B] (2.18)
e[ f ] dunsUszanouzes[f]

uardr Wwsindnasulasdaundu BliludunefareswmindnisutasludrendinfA ]

vite[B]=[A] ludn

[f1=[A] ' [ANfATAT : 2.19)
ual

[AT'[A]=[AJA] =[] (2.20)
Fravtu

[(f1=[f1=[A]'[FI[AT! 2.21)

WuAe £ (x, y) ust F (u,v) ansnsauasailugeesnisulasils 6 A Jaunea

B[ A Jilusing Unitary Rilusuaustaudasz1fdn

(AT =[A]" 222
LLa:ﬁwﬁqm 01[ A Jvluimsang Orthogonal fansnnsudnasls

[AT=[A] (2.23)

nannsiiuiqaeuneiasuaadiiviuig fnisulasiiauastl? Separable W2

b 4. L4 -a - e - e 4' o v : °
nsudastayanmdadudeys 2 SAazasofalanazild TeesinlWasduneunisAtuavag
TWldun wazdnizudasfianuasn® Unitary uda nasudasldramirasimiouruntsutasdau

i v
- ndu Jadunirasmningiennludunaunisvinau



ERE R e LR I:T?S‘llﬂﬂlﬂﬁ'lﬁ'lﬂﬂﬁ'ﬁfﬂ-\]

ar L

dv - vq-l' ° o al ] i g : a
uananifidanantindrAgydnedraniianldluntsuassdanursainisulasae

-~ r e

AuanAresayindwdenu quand@niseyinndsuidunisuansimdenulula
. ] - - d' o :‘o 4‘ LI " b 1 L7
\u Spatial azirfunasululamuand Aniufladrdeyanvinnisulaslddnmiuay
v - v vy v i o v &
waedaundy ufrsrladayanmwsiuuuulaebifipnufdaieunduAunn ieesinnssuaunis
v o -l - - v
wlasflunsruruniseyinndsnuvielifinneguuide TeamrroRarsunldsannismaniu

Auwusuuualuees Parseval(13]

N-1N-1
Fu)F (uy)= Y Y f(x,y)a(x,y,u,v)
=P (2.24)
. N-1N-1 = :
F(uv)F (u,v)=~ Y. Y f(a,pa (a,p,u,v)
a=04=0
YNNTNILANEVANNINTINEE
; N-IN-1 ks
Fu)F (uy)=Y YUf(en)Pa(xyuv)a (x,y,u,v)
x=0 y=0
N-IN-1IN-1IN~1 J
+2 33 Y fenf(aBa(xyuva (apuy) xzay#p
x=0 y=0 a=04=0
(2.25)
WerumunnAresu uasy udaszaglFidu
N-IN-1 y Hsiy-1 )
> D IF@ =2 Y ()] (2.26)
u=0 v=0 x=0y=0

* o I a *T -
f1a, wnumedniikeesnsindaauqinmmsualng 4™ iannsdeulidu
* * %7
Ak,l =a,aq, (2.27)

WaEMMUA AN Inner Product 424N1TANITEN 2 WNATNT F UAT G 1u1a N x NV 1y

N-IN-1

<F,G>= ) Zf(m,n)gt (m,n) {2.28)

m=0n=0

211929
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a :: 4 v [ ¥ v d‘l
AUUIANITOUAAIANNITNNTUL AIEIAUNAL 1mmu

N=li=1 4

U= 2 v(kDA,, (2.29)
k=0 /=0

v(k,)=<U,A, > (2.30)

- - ' - *
An 229) wasspln U umsmudadadusessing A7 1ue N2 uazas
- - i =y 1 ' \
FunuaTndildn Basis Image AuvsrAnsvesnisudasv(k,/)innldaanan inner Product
994 Basis Image #i(k,)) Basis Image 789n1sutlavusiazuuylsiviiouiy uwiasisluuuaiiiiie
13 -l a : s a -lI ° - ] - a v
wnaresdayan AuAauniarAIUI Basis Image uArAALTnay
2.3.1 Discrete Cosine Transform
DCT(16,17] Wun1sudasidinaslidmiunisaadeyannatunivany insrzdudl
UseAninawlnaiAasiu KLT namiflailgiudeyaguuuy Markov Sudui1 A uduiug

Mgy Tedayanmatnnsadaliidudeyaludnueilldiduiu  wanainil DCT deanunzavin

V-

madssunalaglddaneignuuudalsl  iwey oCT fannduinfedwlnddadu DFT  d13u
Aarrunarndayalul Tsuianidananizluiae 0 <n< N -1 luntsmimauduiug
veeDCTHedenlavgadeyn x(n) mna N fugadesaluai y(n) 1u1m 2N uaz OFT vaede
Ha'tu-qu'f Y (k) 1410 2N Fregaazvinmndentes ¥ (k) fu C, (k) Failus DCT vesdaya
x(n) ﬁu’m‘ﬁﬂulu;ﬂ -

N 2N DFT 2N N
x(n) & y(n) & Y(k) © Cy (k)

7UN 2.6 uaseANANNUEIEUING DCT fiu DFT

] v
Tougadeya x(n) Nerdeady y(n) sl

y(n)=x(n)+x(2ZN-1-N)
" x(n) 0<n<N-1 (2.31)
viabe(2N = 1=m) N<n<2N-1

asiudgadeyates  y(n) aummsiuiian 2= N—% dndryeyny x(n) u

= 14 o - () -‘ o lr -‘ L I} 3
AryoyruAnurey £(n) ual #(n) araiaannliseisafieniu inmsdiudusuuazdiuay
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i v i ' v

189 x(n) Qnideniueginn lusnsidyoinany j(n) Alnsardeya y(n) NnaNqaasl

fiansuzdingnn Anwuziazadiauantlugif 2.7 lun1min OFT Audtyryrumiu #(n) Ao
v a - - IR § - ) a -

Wifneemlszneuaruiguiisniuiiuasinasielss@ninnseenisulas Anunenenufiag
-’ - - .I d“ 8 Yo - : :

WntssaninameeenisulaslaanisasisuasAlssnaumariiin iifamnutiamsuludunsu

nasuUadnAUALF UTaUAUAUNAWIN( Blocking Artifacts)

x(n)

A

n)y=x(n)+x(2N-1-n)

SR AR EEARAIR

n

i - 4 ] i -~
217 2.7 uasdnesseieaiuyes DCT

Lﬁﬂqqqnqmiﬂqa y(n) Lﬂuﬂumme}‘nmﬂ'ﬂf-ﬁﬂ'lumrﬁﬂm'rm’\Lﬁm:ﬂ'ﬁm'mL‘Fu'jm
v
NWWYINEY)  Fayauaenisulas OFT Aa Y(k) ﬂmﬂzm’m""nHUL'nWHUﬂﬂHﬂuﬂqnﬁiuﬂaq
DCT Tl C, (k) 1aNqs e Y (k) nuﬂmauu51ﬂummqﬂaammqmmmmnu

n1sutlad DCT 2 HAvesdiays f(j,4) 1wa N x N wildann

4c(u)c(v) N-IN-]

P, )= S0 Z_;) LZ i k)cos[( j+1)u7t] s[(2k+l)v1t]
(2.32)
warnTulaINALYEs OCT 2 Siareglugy
N-
PRy S S I, v)cos[(zj 5 1)”"] s[(zk ILS PEY

u=0 v=0



a1 tdadmin

c(w) =% ;w=0
=1 we=l20.  N-1

2.3.2 UsLAnsnIneaeni1suLay

oo

dl ] v‘ ] [ ] - - : -‘ dl
WasnnmsudaadudaulssneuniinasieanisandeyaetindrAty  Anluieiiazesn
wurAEnsasdeyanmlifidss@ninings sddusiesdensudasivunzan dadandrdny
d‘d‘ v =i v i v dl R
seensutlaefinpe  azsiesilanuansnsnlunmasdeyassuineganinadlinniigaie] vze
nsganasuresdiayalviegluuFannidniigal19) annsimaudaadunsnssinsedays
1 i o L J -~ U ] ]
ungu imnAsaulaiasiansanauanifitesdulssansusainrsulaadungulagmnlily

- ) " -d: aa - 1 ]
fnsnanudasdussdng  lagdsiliaslddayanealisuuuMarkovdudui  Teazuny

- v LY ' - a = 1 [ ' 4 4'

anwrurvesteyanndiulnglsiduetei WelnasssyAmnduiussoundwdoystauiu

v
o =l

N17UAAIANUANTRSUALT 1 (mean)uasSuAun2(variance)rasdaya vinliarursonumind

<

covariance Hﬁﬁﬁ
COV(X)=E[(X-X)X-X)T] 2.34)

e X luanimefeyauas X idunnmefiads

be

VTR0 Al EUNATNT Covariance En;ﬂuﬁ41ﬁ'ﬁ¢u
cov(x)=ExxTy-xxT (2.35)

luviruaadendu iansadeunsing Covariance 2astayalulamuanudisidu

COV(Y)=E[(Y-Y)Y-T)T] (2.36)
wie
cov)=Exr)-v7T , 2.37)

ey unninefiayavasnmaulawas? unnisefiesmnade
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[ T ihuwsindnrsura Orthogonal Misraulaudaasladn

Y =[T]X . ag & o 2 O 0O

anaunitdiediu annsamanudniusssniRindieyaiuwminfreslamu

-
AIHD

cov (¥) =[T]cov (X)IT]T e % . (2.39)
Fearflzduuumlaufunisinnisuda2dddudeyanan anfuazianasu
UssAngnimlunisanmnudaiug - annisuladamsnuaussuduiuszeuinadayafian
adlusing Covariance taelaumaruiifiuuiululaum Spatial fra1mnToanmNdNRLE
:udwiaqam'lﬁv?wuﬁuﬁq wai3nd Covariance TulatuupauiiazesjlugLl Diagonal inany
dulsrAndueaumingd Covariance 'tuTmuuﬁfnuf'iﬁ'agjuﬂnunu Diagonal AZUAAIDNAYY
Auiufrswinedeyalunnisiiduilsranaluumg Diagonal azuAnIArANTLRIuTaediayaT
AendanirAruaumndssaninmaeinsanpnuduiusum Idandnadiunes Hilbert-Schmidt
Norm szudnanming [Cy -Dy] was [C; - 1] e Cy \uiusind Covariance Tulauu

audveunming  Covarance tevdiaya €y  uaziusind Dy (usIng Diagonal T4

i a .{' 1 - < i
dusrdnsibiidugudaniduluninesdisenouniuun Diagonal 183 Cy uar T 1lu

wsindi dentity Naaapdaeiufiy Cy viaaudn

Sum of squares of off- diagonal elements of G s i
(2.40)

i Sum of squares of off- diagonal elements of

-II'V v ' A a a - - o ° v
uananigdafeanatifatsraninmandssnmuiisreenisutasdeasgnin i ldeu

L 2

unlumsasadayanm  duAeussdninmeesmedauiundan  lasinndsnusedeys

al

AeuLATNAINITULAYsINAWANe uAndIuTesfeyauaInITulasatiiANINIanIe
‘ - ] < ‘ | 1 - :’I e
fulsrAnizamusnuasaranaatemaiis  munssnanluunseld  saduszAtuaum
UsEANENINTEINITEAULUNAWIURAINITOATIUINLAMAT Mean Square Error AREATIAIUTEN

mmmiﬂqa%z e Mifudruqududseaniildanndrurudeyananuan?

| i " :
AIMSEATNITaMT IdRTNHaTNTE TR uTaInANssAnaresnsulaeignaziay
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[ L v v ° v ~ 8 W <l 3 - v
nArdfaRdisiy  inliaunsadaddunfeuiaumsudassiareiialy 9an
Fayaluund 3 szuiiulfeddanuinlunsdyesfayanadaniianduiusiveggaiu

DCT aunrndautunasuliegluufianiuaund DFT uax DST(Discrete Sine Transform)
2.4 memraulng

nsanaulndifluialazesnisulasaineuraenlilludanea dredutuetnwinedige
v % v - d' Ve - ' d' v v -Jv i
u¥ Quantizer axamateyadunniléfuuazdanAssnaiiidangiudeyaiiiunaliang
wiihiln&iAeefigald ImeunAufadeysdunmazeglugleurnanAeiuaziidegludaedsie
asuazdayaieniynazeglugladneadeasgnesyWidlusaasdiuaudian,2,3,...N)
' S0\ X .
dlandlunnavasgadeyaieninn dacedureliandeniu 111e19azimuali Quantizer,Q

1u1e N 38 TU1TR (Scalar) (14 Mapping O: R — Cifle AuAUIeURTATUAY

C={y1,Y2:Y3,Yn} SR (2.41)

\Wugadeyaianyinnuie Codebook fiflaun|C| = N Andasyaievinny; AeReproduction
valve udumeuselasinisfinuaasiuasiden(Resolutonda Code Rates 489 Quantizer
(i 7 =logy N %qﬂ"\i':wz'l-i’é'm'ﬁmuﬁm'q"ﬁaqlﬂumﬂ:uﬁiwaqmtmau“lﬂﬁ'iqnﬁaqu.a:n"\
auaziduasslduananusindr lumsaanie A tesyadum

Tun1ra¥QuantizerinaNge avsasiinisutindusiR  eenduNiaaFaniiR, e

=1.2.3,..N WarArraatadi wildann
R ={x R 0(x)=y;}=0" () 2.42)
Tnefiusiaziaaziiana TRl
UR =Ru R NR; =0 ij'a i#j (2.43)

waithifreuiraszgnFundnaaiuiial Overload) dauitafifizauiznszgnizands

v e
r a o=

-I |- 1 : i - - e
wantyaf AufindszneuainisailiflveusaGundwuiiiuiin

QuantizeraziLuULLIRegulartin
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| usasmareeR, Dudnened(x;_, x; ) AuanaedndumilaiFeriaesinn
2.y; €(x-1,%;)
)

AN184.x; A£gniFuNd1Boundary pointswiTadecision point
Regular Quantizer Axiidneaiziidn Weideyadunmzsa auazb Wea(h gnareuindls
=l

(4 = - v |- dl = ' [ d‘ v L
Ardayaieniny w 1AEaALLGT ANBUNNBUNNAITENIN anlb Wagnarauindudaazlvie

|9V w iduiu Aadudmiu Regular Quantizer dradmiuusiazqaant (end points) AL(FEN
v

AumNATAUAITE

xo {1 (e (y2 (2 (- Ayn {xN (2.44)
ssinluanadusie R 13 Regular Quantizer

apixt

211 2.8 uanaduaTreensuaulad

dmiuntsarauindfitenldlundfdRasniauuali Quantizer u Symmetric 4

MLAEIANNAN Qlxi=-Qlx) WaENLA Quantizer axfidnwrisiduduiulamuiviulunnwsielil

-

-

—
f—i

sl 2.9 uamesnezduiulaYey Quantizer
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QuantizeruaziagnuasiadeudunismunasInnezuaunis2etwiidaiiasiude
n9419vA & uasnInaasia D niadinsviaAanis Mappinge: R — 1 \Hel=(1,23,...N} uar
nrsnansviailuns MappingD:/ — C  savlutin O(x) = y; uen e(x) =i  uaz D(i) = y;
A nANMINETnudY O(x) = D(&(x)) luunafinznensiagnidunda” inverse Quantizer

lusaaladinidadusiuuninwenenuaanuuy Quantizer e lvitszuntudtdiayadu
wldlndiAaeiige uitsfianusaljiRliie Winaneadamanifiauasiuiitoigaldu
- Iq x - i i o -
A3nAaAuaulag  Loyd(20] uasWamunlag Maxi21]  Quantizer Ngnasnuuuisaelddanmuns
na113ndn Lioyd-Max Quantizer 3994 Lloyd UWas Max AAlATevdtyryandsunausInniItAley
Indlasld MSE uarldnananuandiynyrusuniutiadlasivualvianuiiasiiuresndnu

' 2 a ' - 3 v ~ i a -‘l’ d‘ a -
wunwiudtyyruludaamilaiidbissivasimualveyiudretdrauiaieuiamauny
[ ] ' _ - ° v . -~ § J a [
LU y; Warda x; winiugud vinlwls Quantizer ludnmauE Nonuniform UALAINTIAATEAL
azlsann
1 79UTRIUARTTMATFaRgNNATEMI e LTENTAT AL

s 4 Vs
= Y 1L (2.45)
2 ! v
2. 4ATauATTATeyNqaLTunTatfTapditestiayrdunAanae T asiayaiy

Xij

[(x=y)p(x)ae=0 (2.46)

X

2.5 NITENNUANTN(IMage Segmentation)

- '3 - r i | N

yaUszasAraamnniusnIwAesnsutnevAUszieurasn wltidudoursznaudenn
d' v v w : ' - - :’/ ° =
ARuNUFTUFneEnenIanIngesthiu daudssnaufignuanaenuiduasgniinldfaniu
uay fasiely lunsuanueznmdedingifaFuuduienyius( Homogsneous) Tnapanuiiin

d‘- L 7] g:ﬂ i & = ar -‘I‘ - »d‘ v ar  al e 4‘ -
gasnniaautiiialndidsedu uenantianiianaudsuanudniuiniulaiuinurey

v v

104301 atialsfmuanyRgruiflianunsaldldduynned Tuunafssaunsnianinesuing
ngiadraiufaciilsngiureusesnnetedanu

Taevinlduds nmsnudnanldgninunldesnindreennslugusiidudinbendng
UIMINITIATIEININ (Image Analysis) siald nasitniuusinnwitauluidsideniuiunanves

AULENANHULIAUDANNIATINAIMNANSUNU HENAINTNITLE NINUANINENYINNITULININEaN
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25.1 MrgnwWwinwiageAesaudundn

Furisamanizey lummnveuszduilwguinfireuasimauasuutasnuidna
lniasudnlisedesudnenztes Step Function lunw2fiAvauasifiAniaduiaen
funnuazANdiuaLnrauaziy Uniform A8n1svntsuanunsavinldvanedtsaaiutu

1. Gradient Method (A efigaluniswizey HrAnsdeuyiiseuaudiunnd
) v o ¢ v A o s P 1 - - PR " -
Arunninaisalaasudafedideeuiintu TIAUNTABUARININ fix,y) AATUMUY (xy) AD

nnLeas

(2.47)
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173 [ - I dl LI
ag9raum lFanyuesninefinsiiewy Bg (x,y) TN AN

Vf =[G} +G; J¥2
4 Gy (2.48)
Bg (x,y) = tan (a—)
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Vf %|Gy|+[G)| (2.49)

v i
uananiinisAruIUMIAINAEUTINWAREAAN NIl Fann1svineyWustes
faannsodszanadldainnis Mask Winndnades 39148n19AA Mask uuusneg U Sobel

Operator Mask

Gx =(Z7 +228 +29)—(Zl +222 +Z3)

2.50
Gy=(23+226 +29)—(Zl+224 +Z7) ( ,
d‘ o : -Iy = LJ 1 d'
WHANTUUANUNTINLAENTUIA S X 3UBIAIUMUIYIVITDL
I 2323
Z4 25 Hg (2.51)
Z7 Iy 29
vilianasnniauia Mask wuusineglugleesssinglas
Sobel Operator
-1 -2 -1 -1 0 1
G, =AV02Q 0 Gy =(-2 0 2 (2.52)
i\ 2. .1 -1 01

Roberts Operator

=40 g
G""[O _1] Gy=|i__1 0} : (2.53)

Prewitt Operator

T ~1+0 1
Ge=|0 0 0 G,=|-1 01 254
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2. Second Derivative Method 41n33n1suntaulat [ deyiudfusuiAldnanauning
Toymifeldfudnwnzaudnludimiadedibidustes Jomuidedngamadaegndassag
LAANUUNGIUALD ﬂrymﬁ'a:uuﬂ'lﬂtﬁﬂw Second Derivative Method A uFueuRTidnmos
nezi‘mué’f:aqﬁuﬁé’uﬁuﬁ‘zﬁf-}mau&uqmﬂuquﬁuﬁq:ﬂmmnua:ﬂwauagjﬂua:ﬁmﬁa\mau
A nun1srrauRaléannnasin zero Crossing m-rmaqw"uﬁ"uﬁ'uamﬁﬂ'nqzﬁﬂﬂﬂ.-i’

Laplacian Operator

vif=21, (2.56)

v
- -l

i L3 v v x ' - « o
Waldarnrrodr Il uldingtu imetaasdsennuAtayiusdusuziiiu

% Mask vavdiayadnaidesall

0//~1 0 A3 el a1
Di-1 4 ~1{ - 2)|=1.8 =1} 13)|=2. 4. =2 (2.56)
0/ =1 N0 SRl AR
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3.1 ANHUTTIANERYANINNNENAINITULAY

n1sudasAenisguuninetvseiiasedaninefesAlssnaudayaiugaees Basis
- a R T R P, Ay - ik ; T et
Vetor Avanafiarsaundniudrdasinin ilesmudiildainmedasiiminiiqasedrdaniu
' L
WAMNATINAIANIMNIAAtScaling  Factor  NITUAUNTHNANTUSITEUIANAUNITYINFeature
Extraction 11U A nnisUasaiiuuanuarisuiatvgjiledeyaninuivinnisudasiiAimii
e Turoue m’mnmmﬂmfwﬂuaummnLuﬂ'ﬁﬂqau'ﬂu'\ﬂwﬂqnumuLﬂ?ﬂmmunﬁuwnﬁ’u
v
wn FeanihidsdeniufimulasfiFefinnminmeyispecral HeBasis Vectorlunselianily
llr‘ L4 - i i z
Wariduraslniuasialnifaanuigeau
' = a v - -~ oo v = 13
naunaryateanruzrasdeyasrreasiasmudsisndudesldluniseiuedeyaiial

TatarFusiunnAnaduresdaysdeasmiteisann

NXMZme (3.1)

n=1 m=1

“ W d‘ 13 - <
Wax, Lﬂuﬂ"l‘ﬂ‘ﬂ!ﬂﬂ‘ﬂﬂ FENaUAlE NUNILAE MARRNY

Tunsdiinsulantaresmsiinannidn/ 1ausasganmudaasmaniadean

¥=2 xp(x) 3.2)
I=1

‘l B -l - o - d’ v v 1 1
\He 2 Lﬂuﬂ‘ﬂuﬂz%ﬂ?.Iﬂﬂﬂ\?ﬂﬁ‘ﬂllﬂzaﬂﬂ"'l'}u’luu%ﬂ.l'ﬂkﬂ'U‘ﬂ‘Bl:[ﬂLLlﬂﬂ:"]ﬂ duA1AIN

AunIUTaIN N LM lAa1n

: >, 3 YAx. %) (3.3)
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- v
wiaazunlsdann
2]
& =) (x,-%) p(x,) (3.4)
I=1

waiaNINItIA1IINaedTaeAIANEuNIUAL IAANTIELUNIATIIU(Standard

v ] [l
Deviation) AMNILLPIBIANANTUNANMNANRUTTEMI AN RREUALAI AT NI UNIUIANEUINAIIU

TS HEL !
o = E(x-¥)

o = E(x* +%* -2x%)
& = E(x?) + ¥ =28 E(x)
& = E( YA

(3.5)

ANUAIINATT U AIATNELHIU 07 LLUATANUANAIN TS VI N NAII U UL AT LUWAY

d. § - 1 i
UIRKEADIANTN X “‘Iﬂﬂ;ﬂ’}"l

E(x" )= +7 (3.6)

NAWIUNIUNA = WANWAC" + WANUDC

' ar = v ¢ v d. v 4

AvANEuNurasn nAsludeyadr Ay NaslfuenFuninmsuasuu]assunntes
wiaLqANIN(10] Tanuraleseaunanssnlunaw widulsiansodtednsusninldoy
watetindarudasvivldanmwsuuuuildhangntinug

v - b=y e ‘If v [ -
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yan AN TuUaIdsasiawna e negivdeyanmsuuuy  imasiansundayanimiiy

FudsgunnaianfigUuuusnsgudein i Ansing Covariance 8laeldannas
COV[X]=E[(X - X)(X - X)] 3.7)
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1Separable  Covariance  Model  juuuuiifiadnguuuunaifldanuagniees

Covariance 1 5@ 2‘116“‘?1"\5%{7115«{1
r(m,n,m' . n")=r(mm")r,(n,n") (3.8)

v
wazgtuuutiazmifann

rmmy ="Mool oot 3.9)

Wuflll o uAseArANNEEALTRS Random Field wazpy =" (1:0) (22 =F (0'%2

v
Wuauduius 1 Tudalllufianne muazn

hed ]
manseaenautesUuuuiandusagui 3.1

RETAINED
ZONE

U 3.1 WARINIZNTEANUNANIUAIN Separable Covariance Model

2.Isotropic Covariance Model WA1TUNIUULLINIATA Iinunzanfun e uATuag

xnndn Aaguuuuiiasitvuali

r(mn)= o e:q:{—ﬂ,j'azlm2 + aznz } (3.10)

i / 2

e @) = ay = aud r(m,n)aniuiaiduaesssusEucidian d = Vm? +n? via

r(m,n) = o*p? (3.11)
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uay
p=-exp(-|a]) (3.12)
#in uﬂnmgﬂuuuﬁ'ﬂzﬁuﬁumwﬁ'uﬁuﬂm%uﬁa‘lﬂﬁﬁv

a) =-Inp; Uat a3 =-Inp, (3.13)

v . : - L v k3 J
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RETAINED
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zﬂﬁ 3.2 WAAINITNTEANEWAIIUANY Isotropic Covariance Model

3.2 avAsEnaULReTransform Coding
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/*Encoder Part*/

#include <dos.h>
#include <alloc.h>
#include <stdio.h>
#include <math.h>
#define sqr(A)  ((A)*(A)

void  AlloFai();

float *fl1Dfint size);

float **fl2D(int size);

float *float1D(int tti_base);

char huge *ch1D(int siz_base);

char huge **ch2Dlint siz_base);

char huge ***ch3D(int ttl_base,int siz_base);
float huge *Mark1D(int hor);

float huge **Mark2D(int ver, int hor);

float huge ***Mark3Dfint size);

int  *int1D(int siz_base);

int  **int2D(int siz_base);

void OpenfFileFail);

void ReadFilelmagef(int ttl_base, int siz_base);
void Activ(int ttl_base, int siz_base):

void Cluster(float threshold, int ttl_base);
float COS(int i, int j, float k);

void CalTable();

void DCT1D(int x_pos, int y_pos);

void DCT2D();

void  Allocbit(float far ***Var);

void Writelmage(char huge ***Image,int
ttl_base);

void Setlmagelfloat threshold, int ttl_base);
void Quantize(int ttl_base);

void  Pack(int ttl_base);

char huge ***Image;

float *energy;

char *blk_stat;

int Sizelmage;

int siz_base;

int sum_blk;

int index;

float Array(16],Vector{16],Normal(5];
float far ***Table;

float far ***Coeff;

char ***Alloc;

float threshold;

int step(9] = {0,1,2,4,8,16,32,54,128);
int mask[5][16][16] =

{{(1,1,2,2,3,33,3,4,4,4455,5,5),
(1,2,2,2,3,33,3,4,4,4,455,5,5),

{22,2,333334,4,4,4555,5),

2.23333373,44,4,45555),
(3333333,4,4,4,445555),
(333333,4,4,4,4,455555),
(33333,4,4,4,4,4555555),
(3333.4,4,4,445555555),
(44,44444455555555),
{44444445555555,5,5},
(4,4,4,4,4,45555555555),
(44,44,4555555555,5,5),
(6,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5),
(5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,51,
(5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,51,
(5.5,5,5,5,5.5,5,5.5,5,5,5,5,5,50,
11,2,2,3,3,4,4,6,0,0,0,0,0,0,0,0}
2,2.2,3,3,4,45,0,0,0,0,0,0,0,01,
(2,2,33,34,4,5,0,0,0,0,00,00},
3.33.3,4,45,5,0,0,00,00,0,0},
3.3,3,4,4.5,5,5,0,0,0,0,0,0,0,0),
(4,4,4,45555,0,0,0,0,0,0,0,01,
(4,4,4,5,5,5,5,5,0,0,0,0,00,0,01
(5,5,5,5,5,5,5,5,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
10,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
0,0,0,0,0,0,0.0,0,0,0.0,0.0,0,01,
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),

(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,



{{1,2,2,3,3,4,4,5,0,0,0,0,0,0,0,0}
2,2,3,3,4,4,5,5,0,0,0,0,0,0,0,0},
{3,3,3,4,45,5,5,0,0,0,0,0,0,0,0},
{4,4,4,4,55,55,0,0,0,0,0,0,0,0]
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0),
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}},
{(1,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0),
{2,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0},
{2,3,3,4,0,0,0,0,0,0,0,0,0,0,0,0},
{3,3.4,4,0,0,0,0,0,0,0,0,0,0,0,0},
{3.4,4,5,0,0,0,0,0,0,0,0,0,0,0,01,
{4,4,5,5,0,0,0,0,0,0,0,0,0,0,0,0},
{4,5,5,5,0,0,0,0,0,0,0,0,0,0,0,0},
{5,5,5,5,0,0,0,0,0,0,0,0,0,0,0,04,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{1,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0},
{2,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0},
{3,3,4,5,0,0,0,0,0,0,0,0,0,0,0,01,
{4,4,5,5,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,04,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,04,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01});
static float gx1[1] ={0.000000};
static float qx2[2] ={0.000000, 0.981599};
static float qx3[4] ={0.000000, 0.500549,
1.049957, 1.747927);
static float qx4[8] =(0.000000, 0.258221,
0.522403, 0.799549, 1.099285, 1.437138,
1.843531, 2.400803};
static float qx5{16] ={0.000000, 0.131971,
0.264715, 0.399039, 0.535817, 0.676035,
0.820850, 0.971674,

1.130294, 1.299072,
1.481284, 1.681731, 1.907981, 2.173234,
2.504430, 2.975926};
static float qx6[32] =(0.000000, 0.066844,
0.133788, 0.200932, 0.268380, 0.336238,
0.4046186, 0.473632,
0.543408, 0.614079,

0.685789, 0.758695, 0.832872, 0.908815,
0.986445, 1.066112,



1.148104, 1.232757,
1.320467, 1.411708, 1.507053, 1.607210,
1.713065, 1.825759,

1.946793, 2.078210,
2.222895, 2.385142, 2.571788, 2.794839,
3.078920, 3.492265};
static float qx7(64] =(0.000000, 0.033660,
0.067332, 0.101029, 0.134765, 0.168553,
0.202404, 0.236333,

0.270353, 0.304478,
0.338721, 0.373097, 0.407621, 0.442308,
0.477172, 0.512232,

0.547502, 0.583002,
0.618747, 0.654759, 0.691056, 0.727658,
0.764589, 0.801871,

0.839529, 0.877587,
0.916074, 0.955019, 0.994453, 1.034410,
1.074925, 1.116037,

1.157788, 1.200223,
1.243391, 1.287346, 1.332147, 1.377857,
1.424549, 1.472299,

1521197, 1.571338,
1.622833, 1.675805, 1.730394, 1.786759,
1.845085, 1.905583, .

1.968503, 2.034136,
2.102832, 2.175010, 2.251183, 2.331987,
2.418223, 2.510926,

2.611463, 2.721700,
2.844280, 2.983146, 3.144589, 3.339681,
3.591183, 3.962314};
static float qx8(128] ={0.000000, 0.016893,
0.033787, 0.050685, 0.067587, 0.084438,
0.101413, 0.118340,

0.135278, 0.152229,
0.169194, 0.186176, 0.203175, 0.220195,
0.237235, 0.254299,

0.271387, 0.288502,
0.305645, 0.322818, 0.340022, 0.357261,
0.374534, 0.391845,

0.409196, 0.426587,
0.444022, 0.461502, 0.479029, 0.496605,
0.514232, 0.531913,

0.549649, 0.567443,
0.585298, 0.603215, 0.621196, 0.639245,
0.657363, 0.675554,

0.693819, 0.712162,
0.730585, 0.749092, 0.767684, 0.786365,
0.805138, 0.824008,

0.842972, 0.862040,
0.881213, 0.900495, 0.919889, 0.939398,
0.953028, 0.978782,

0.998664, 1.018679,
1.038830, 1.059123, 1.079562, 1.100153,
1.120901, 1.141811,

1.162888, 1.184139,
1.205570, 1.227187, 1.248997, 1.271007,
1.293224, 1.315656,

-3

1.338311, 1.361197,
1.384324, 1.407700, 1.431335, 1.455240,
1.479425, 1503902,

1528684, 1553782,
1.579211, 1.604985, 1.631120, 1.657631,
1.684536, 1.711885,

1739606, 1.767811,
1.796493, 1.825676, 1.855387, 1.885655,
1.916509, 1.947985,

1.980117, 2.012945,
2.046514, 2.080870, 2.116064, 2.152155,
2.1892086, 2.227287,

2.266477, 2.306863,
2.348545, 2.391633, 2.436256, 2.482558,
2.530707, 2.580897,

2.633354, 2.688348,
2.746197, 2.807286, 2.872088, 2.941187,
3.015322, 3.095448,

3.182829, 3.279188,
3.386976, 3.509848, 3.653649, 3.828680,
4.056155, 4.395057);

struct status
{

unsigned int stat : 2;
3

void  AlloFai)

{
printf" Memory allocation is error. \n";
exit(1);

)

float *fl1D(int size)
{
float *a;

if ( (a = (float *)calloc(size*4,4)) == NULL )
AlloFaif);
return(a);
1

float **fl2D(int size)
{

float **b;

int i

if ( (b = (float **)malloc( size*sizeof(flcat*) })
== NULL)
AlloFail);
for (i=0 ; i<size ; i++)
bfi] = fl1D(size);
return(b);

]

float *float1Dlint ttl_base)
{
float *a;



if ( (a = (float *)malloc(4*ttl_base)) == NULL)
AlloFail);
return(a);
}

char huge *chi1D(int siz_base)
{
char huge *a;

if ( (@ = (char huge*)farmalloc(siz_base)) ==
NULL)
AlloFail);
return(a);
}

char huge **ch2D(int siz_base)
{

char huge **b;

it -

if ( ;b = (char huge**)farmalloc
(siz_base*sizeof(char huge*)) ) == NULL)
AlloFai();
for (i=0 ; i<siz_base ; i++)
b(i] = ch1D(siz_base);
return(b);

}

char huge ***ch3D(int ttl_base,int siz_base)
{

char huge ***b;

int i;

if ( (b = (char huge***)farmalloc
(ttl_base*sizeof(char huge**)) ) == NULL)
AlloFail);
for (i=0 ; i<ttl_base ; i++)
b(il = ch2D(siz_basel;
return(b);

}

int  *int1D(int siz_base)
{

it Ta;

if ({ a = (int *)farmalloc(siz_base*sizeoi(int}) )
== NULL)
AlloFaif);
returnia);

}

int  **int2D(int siz_base)
{

int **b;

int i;

if ({ b = (int **)farmalloc (siz_base*sizeof(int*) )
) == NULL)
AlloFail);
for(i=0 ; i<siz_base ; i++)
bfi] = int1D(siz_base);
return(b);
1

float huge *Mark1D(int hor)
{

float huge *a;

if (la = (float huge*)farcalloc(hor,4) ) == NULL)
AlloFai();
return(a);
}

float huge **Mark2D(int ver, int hor)
(

float huge **b;

int i

if (b = (float huge* *)farmallociver*sizeof(float
huge*) ) ) == NULL)
AlloFail);
for (i=0 ; i<ver ; i++)
blil = Mark1D(hor);
return(b);
}

float huge ***Mark3D(int size)
{
float huge ***c;
int i
if {{c = (float huge* **)farmalloc(size*sizeof(float
huge**) ) ) == NULL)
AlloFail);
for (i=0 ; i<6 : i++)
clil = Mark2D(16,16);
returnic);
}

void OpenFileFail)

{
printf(*Can't open file. \n’);
printf("Press any key to exit. \n");
getch();
exit(1);

]

void ReadFilelmage(int ttl_base, int siz_base)
{

FILE *fp;

static  char fname(] = *fname.dat”;

int  abxy,ij
int block,data,row,col buffer:



block = 0; for (k=0 ; k<siz_base ; k++)
printf" FILE NAME (IMAGE) ... ); energylil += sar{lmagelil[jlikl+127-
scanf(*%s",fname); mean);
fflush(stdin);
printf(\n”); threshold += energy(i];
if (( fp = fopen(fname,’rb”) ) == NULL) }
OpenFileFail); threshold /= ttl_base;
)
Image = ch3D(ttl_base,siz_base);
void Cluster(float threshold, int ttl_base)
(int) Sizelmage = sart((double) {
ttl_base)*siz_base; int
for (a=0 ; a<Sizelmage ; a++) row, X_blk,Y_blk,counter,count,count1,gap,limit1;
for (b=0 ; b<Sizelmage ; b++) register int ijk;
{ float buffer;
buffer = 0;
fread(&buffer,1,1,fp); int *data;
row = a
col =b; sum_blk = 0;
data = siz_base-1; : if ((blk_stat = (char *)calloc(ttl_base,1)) ==
while(col>data Il row>data) NULL)
{ AlloFai();
if {col > data) if ({data = (int*)calloc(ttl_base,2)) == NULL)
col -= siz_base; AlloFail);
if (row > data) row = Sizelmage/siz_base;
row -= siz_base; k = A0;
} for (i=0 ; i<5 ; i++)
block = (sqgrt({double) {
ttl_base)*(a/siz_base))+(b/siz_base); switch (i)
{
Image(block][row][col] = buffer- case 0 : X_blk = 4;
128;/*look*/ Y blk = 4
} break;
fcloselfp); case 1 : X_blk = 2;
Y_blk= 2;
} break;
case 2 : X_blk = 2;/*type 3 x:4 y:8*/
void Activ(int ttl_base, int siz_base) Y bk =1; fid
{ 1>2%
int Pixel_base; break;
float mean; case 3 : X_blk = 1;/*type 2 x:8 y:4*/
register i,j,k; Y_blk = 2;
) for (j=0 ; j<ittl_base-row) ;
threshoild = 0.0; J++)
Pixel_base = sqr(siz_base); (
energy = float1Dittl_base); buffer =0.0; "
for (i=0 ; i<ttl_base ; i++) 1
{ buffer += energyl(j;
mean =0 il
energyfil = 0; buffer += energylj+rowi;
"ov
for (j=0 ; j<siz_base ; j++) if buffer < threshold) /*
for (k=0 ; k<siz_base ; k++) B
mean += Imagel(il[jl[k]+127; {
sum_blk++;
mean /= Pixel_base; blk_statfj] = 0x01;
[ blk_stat{j+row] =

for (j=0 ; j<siz_base ; j++) 0x03;
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energy(j] =
energylj+row| = 1e7; if (buffer < threshold)
) {
} sum_blk++;
break; blk_stat{j+gap| = 0x01;
case 4 : X_blk = 1; for (buffer=0 ; buffer<counter ;
Y bk = 1; buffer++)
for (j=0 ; j<ttl_base ; j++) {
{ energy(datafbuffer]] = 1e7;
if (blk_stat(j] == 0) }
{ }
sum_blk++; else
blk_stat(j] = 0x01; {
energy(j] = 1e7; for (buffer=0 ; buffer<counter ;
} buffer++)
} blk_stat[data[buffer]] = 0x00;
break; }
} if ({(k+X_blk)%row) == 0)
gap = 0; gap += X_blk-1;
for (j=0 ; j<((row-X_blk+1)*{row-Y_blk+1)) }
ey )
( k =0
counter = 0; for (i=0 ; i<row ; i++)
buffer = 0; (
k = j+gap; for (j=0 ; j<row ; j++)
count = O; {
do printf("%d" blk_stat[k]);
( K ++;
buffer += energylkl; )
data[counter] = k; printf(‘\n%;
if (olk_stat{k] > 0) }
break; printf(Total clustered blocks : %d\n",sum_blk);
blk_stat(k] = 0x03; }
COUNt++;
counter++; float COS(int i, int j, float k)
countl =-1; {
limitl = 1; float PI;
K++; float a;
do Pl = 3.141592654;
{ a = ({float)i*Pl} * (float)(2.0% + 1) )/
buffer += energylk|; (float){2.0*k);
if (buffer > threshold) returnicosia);

limitl1 = 0; }
datalcounter] = k;

if (blk_stat(k] > 0) void CalTable()

1);

}

break; {
blk_stat(k] = 0x02; it g
K++;
countl++; for {i=0 ; i<4 ; i++)
counter++, for (=0 ; j<4 ; j++)

]
while {count1<X_blk && limit1 ==

k += row-X_blk;

while {count<Y_blk && limit] == 1);

{
Tablef4][il[j] = COS(ij,4);
}
for (i=0 ; i<8 ; i++)
for (=0 ; j<8 | j++)
i
Table(1][ilj] = COSIi,;,8);



}
for (i=0 ; i<16 ; i++)
for (j=0 ; j<16 ; j++)
{
Table[0}(il[jl = COSfi,j,16);
}
}

void DCT1D(int x_pes, int y_pos)
{

int  x\y.z
switch (y_pos)
{
case 4 : z=4; break;
case 8 : z=1, break;
case 16 : z=0; break;

}

if (x_pos < y_pos)

X_pos = y_pos;
if (x_pos > y_pos)
Yy_pos = X_pos;

for (x=0 ; x<y_pos ; x++)
Vector(x] = 0.0;

for (x=0 ; x<x_pos ; X++)
{ for {y=0 ; y<y_pos ; y++)
{ Vector[x] += Arrayly]*Table[zl[xI[y];
; 1
)

void DCT2DI)

{

int m,n,u,v,row,sum;

int
i,,0,p,point2,point1,point,fix,pos,pos1,hor,ver,dumm
y[16];

int  x_pos,y_pos,total ttl0,ttl1,tt12,1t13,tt14;

float far ***Var,scalel,scale2;
FILE *p1;
static char fname{] = "fname.dat";

printf(* FILE NAME (BUFFER) ... *);

scanf("%s",fname);

fflush(stdin);

printf(‘n’);

if (( fo1 = fopen(fname,'wb) ) == NULL)
OpenFileFail);

Table
Coeff

Mark3D(3);
Mark3D(5);

1}

Var = Mark30D(5);

CalTable);

to = 0;

il = 0;

th = 0

i3 = 0;

ttd = 0,

total = 0;

pos = -1;

do

{
P = 0
| = 0
X s = 0
ver = 0
hor = 0;
row = Sizelmage/siz_base;

for (point=0 ; point<16 ; point++)
{

dummy[point] = 0;
}

do
{
POS++;
}
while (blk_statlpos| == 2 |l blk_stat[pos| ==

3);
point = pos;
do
{
dummylp] = pos;
p++;
pointl = point;
hor = {fix'=="1)71:0;
if (((fix == 1)&&(blk_statlpos] == 3)) Il
(fix == 0))
{
do
{
hor++;
pOS++;
dummy(p] = pos;
p++
if {(pos-point) < row)
point2 = pos;
fix. .= 1
]
while ((blk_statlpos] == 2) && (pos <
sqr(rowy));
dummy(p-1] = 0O;
p-;

}



}

while ((blk_statlpos| == 3) && (posi <

sarirow)));

hor-;

else
{

pos = sgr(row);
)

| += row;
pointl += |;
posl = pos;
pos = pointl;
VEer++;

pos = posl;
switch(ver)
{
case 4
case 2 :
case 1:
)
switch(index)

{
case 0 :

case 1:

case 2 :

case 3 :

case 4 :

index = 0;
break;

index = (hor==2)71:2;

break;

index = (hor == 1) 7 3 : 4;

break;

total++;
ttl0++;
X_pos
y_pos
break;
total++;
tth++;
X_pos
y_pos
break;
total++;
tti2++;
X_pos
y_pos
break;
total++;
3+ +;
X_pos
y_pos
break;
total++;
ttld++;
X_pos
y_pos
hor:=,1;
break;

for (m=0 ; m<x_pos ; m++)
{
for (I=0 ; 1<4 ; |++)
{
point = fix;
for (n=0 ; n<y_pos ; n++)
{
for (p=0 ; p<4 ; p++)
Array[(4*n)+p] =
(int)lmage(dummy{pointl]{ll[p]+127;
point++;
}
DCT1D(4*x_pos,4*y_pos);
for (n=0 ; n<({4*y_pos) ; n++)
Coefflindexi[oln] = Vector[n];
0++;
}
fix += {y_pos < x_pos) ? y_pos :
X_pos;
}

for (m=0 ; m<(4*y_pos) ; m++)
{
for (n=0 ; n<(4*x_pos) ; n++)
Arrayln] = Coefflindex|[n|[m];
DCT1D(4*y_pos,4*x_pos);
for (n=0 ; n<(4*x_pos) ; n++)
{
scalel = {n==0) 7 0.7071 : 1;
scale2 = (m==0) ? 0.7071 : 1;
Vector(n] =
((4*scale1 *scale2)/(x_pos*y_pos));
Coefflindex|[nlm] = Vector(n|;
Var{index|[nllm|  += sqgr(Vector(n]);
}
}
for {m=0 ; m<({4*x_pos) ; m++)
for {n=0 ; n<(4*y_pos) ; n++)
fwrite(&Coefflindex][m|(n],4,1,fp1);
pos = point2-1; /*not sure +17*/
}
while (total < sum_blk);
for (index=0 ; index<5 , index++),
{
switch(index)
{
case 0 : fix = 256; sum = ttl0;
break;
case 1  fix = 64; sum = ttl1;
break;
case 2 . fix = 32; sum = tti2;
break;
case 3 : fix = 32; sum = tti3;
break;
case 4 - fix = 16; sum = ttl4;
break;
)
if (sum == 0)



sSUmM++,
for (m=0 ; m<16 ; m++)
for (n=0 ; n<16 ; n++)

Varlindex][mln] /= ((sum*fix)/256.0);

}
fcloselfp1);

printf(\n Type 0 has %d blocks\n",ttl0);
printf(\n Type 1 has %d blocks\n",tti1);
printf(\n Type 2 has %d blocks\n"tl2);
printf(\n Type 3 has %d blocks\n",ti3);
printf(\n Type 4 has %d blocks\n" ttl4);
Allocbit(Var);

)

void Allocbit(float far ***Var)

{

float d,Rate;

int  type,row,col X_blk,Y_blk,i,j,total;

Alloc = ch3DI(5,16);
for (type=0 ; type<5 ; type++)
{
Normal[type] = 0;
switch (type)
{
case 0 : X_blk = 4;
Y_blk = 4,
Rate =
0.1*16*X_blk*Y_blk; /*25.6*/
printf(\nEnter any key");
getch();
printf(\nType 0
allocation\n");
break;
case 1 : X_bk = 2;
X 0k £72.
Rate =
0.6*16*X_blk*Y_blk; /*38.4*/
printf(*Enter any key");
getchl);
printf(\nType 1
allocation\n”);
break;
case 2 : X_blk = 2;
Y_blk = 1;
Rate =
1.0*16*X_blk*Y_blk; /*32*/
printf("Enter any key");
getchl);
pfintf("\nTvpe 2
allocation\n'); )
break;
case 3 : X _blk = 1;
Yoblk = 2;
Rate =
1.0*16*X_blk*Y_bik; N
getchi);

printf(\nType 3
allocation\n®);
break;
case 4 : X _blk = 1;
¥Yoblk-=1;
Rate =
2.0*16*X_blk*Y_blk; /*32%/
getch();
printf(\nType 4
allocation\n’);
break;
)
d = sqrt(Var{typel[0][01/100)/256;

do
{
total = O;
for {row=0 ; row<(4*X_blk) ; row++)
{
printf(\n°);
if (d ==0)
break;
for (col=0 ; col<{4*Y_blk) ; col++)
{
if {col == 0 && row == 0)
{
Allocftypellrow][col] = 8;
Var{typellrowl[col] /= 100.0;
)
else
Allocitypeilrowl[col] = (int)(log(
sart(Var(typel(rowl(coll)

/d)/log(2));
if (Alloc[typelfrowl[col] < 0)
Allocitypellrow][col] = 0;
if (Allocftypellrowl(col] > 8)
Allocftypellrow][col] = 8;
total += Alloc(typellrowi[coll;
if (Alloc[typelfrowl[col] == 1)
if (Normalltype] <
sart{Var{typei[rowl[coll))
Normal(type] =
sart(Var{typel[rowl(col]);
printf(* %d" Alloc(typel{rowl(coll);
}

d+=d;
}
while (total > Rate);
printf(\nRate of %d is
%fn" type, (float)total/(16*X_bik*Y _blk));
)
}

float gx(int bit, int i)
{
switch (bit)



case 1 : return(gx1(il);
case 2 : return(gx2il);
case 3 : return{gx3l(il);
case 4 : return{ax4(il);
case 5 : return(gx5l[il);
case 6 : return(qx6(i]);
case 7 : return{gx7(il);
case 8 : return(qx8lil);

}

int Comparel(float value, int bit)
{

int i

for (i=0 ; i<steplbit] ; i++)
if (value < gx(bit,i))
break;
return(i);

}

int  MaxQuant(float value,int bit)
{
if (value < 0.0)
return(-Compare(-value, bit));
return(Compare(value, bit));

!

void Quantize(int tti_base)
{
int  |,m,n,0,p,j.k,row;
int
point2,point,fix,pos,pos1,hor,ver,dummy(16};
int  x_pos,y_pos,total;
float pointl;
FILE *fp3;
static char fname(] = ‘fname.dat”;
printf(" FILE NAME (BUFFER) ... ",
scanf("%s",fname);
fflush(stdin);
printf(\n’);
if {( fp3 = fopen(fname,’rb”) } == NULL)
CpenFileFai();

total = 0;
pos: - = -1;

izelmage/siz_base;
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for (point=0 ; point<16 ; point++)

{
dummy(point] = 0;

!

do
{
pOS++,
)
while (blk_stat[pos] == 2 Il blk_stat[pos| ==

3);
point = pos;
do
{
dummylpl = pos;
p++;
pointl = point;
hor = {fix == 1) 72 1:0;
if (((fix == 1)&&(blk_stat[pos] == 3)) Il
(fix == 0))
{
do
{
hor++;
posS++;
dummylp] = pos;
P4+,
if ((pos-point) < row)
point2 = pos;
fix = &
}
while ((blk_stat[pos] == 2) && (pos <
sqrirow)));
dummylp-1] = 0;
p=
}
else
{
pos = sqrirow);
}
| += row;
pointl += |;
posl = pos;
pos = pointl;
Ver++;
}
while ((blk_stat[pos] == 3) && (pos1 <
sqrirow)));
hor=;
pos = posl;
switch(ver)

{ z
case 4 ;. index = 0;
break;
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index = thor==2) ? 1 :2;
break;

index = (hor == 1) ? 3 : 4;
break;

case 2 :
case 1 :

}

switch(index)

{

total++;
x_pos = 4;
y_pos = 4
break;
total++;
X_pos = 2;
y_pos = 2;
break;
total++;
Xipos = 2;
ypos =1,
break;
total++;
Xnds =T,
y_pos = 2;
break;
total++,
x.pos = 1
Yy pos =0
hor = 1;
break;

case 0 :

case 1:

case 2 :

case 3 :

case 4 :

e =0
fix =0;
for (m=0 ; m<x_pos ; m++)
{
for (1=0 ; <4 ; [+4)
{
point = fix;
for (n=0 ; n<y_pos ; n++)
{
for (p=0 ; p<4 ; p++)
{
pointl = Normalfindex]; )
if ({({4*m)+)==0) && (((4*n)+p)==0))
{ .
‘pointl = Normallindex|;
Normalfindexj = 100;
}
else
Normalfindex] = 100;

fread{&Coefflindex|((4*m}+ii[(4*n}+pl.4.1,fp3);
if {Alloclindexii{4*mi+li[{4*n)+ol == 0)
Image(dummy(point|]{l|ip] = 0;
else
Image{dummyipoint]l{llip] =
MaxQuant{(Ceefflindex|[(4* mj+|[{4*n}+p]

/(Normal[index]*pow(2.0,Alloc[index][(4*m)+H[(4*n)+
pl-1.0)),Allocfindex|[(4* m)+/[(4*n)+pl);
Normallindex] = point1;
}
point++;
}
0++;
)
fix += ly_pos < x_pos) ? y_pos :
X_pos;
}
pos = point2-1;
}
while (total < sum_blk);
fclose(fp3);
printf(AnClose file already\n”);
}

[*—set gray register—*/
set_gray_REG ()
{

int i,j=0;

for (i=64:i<128;i++)
{
wrealor (i,j,ii);
4
)
)

wrcolor (int regnum,int red,int green,int blue)

{

_BX = regnum;
_DH = red;
_CH = green;
_CL = blue;
_AX = 0x1010;

geninterrupt (0x10);
}

/*—set graphic mode—*/
setVGA (char mode)
{

_AH = 0,

_AL = mode;

geninterrupt (0x10);
}

[*—wirite dot—"*/
put(c,p,x.y)
int c.pXY;
{
JAH = 0x0C;
AL =¢;
BH=p
CX =x

DX =y
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geninterrupt(0x10);
)

void display(char huge ***Image ,int x, int y,int z)

(

int i,j,k,row;

row = Sizelmage/siz_base;
for (i=0;i<z;i++)
for (j=0;j<y;j++)
for (k=0;k<x;k++)
put(imagelilfjilkl/4 +
64,0,((i% row)*x)+k+20, ((i/row) *y)+j+20);
}

void Writelmagel(char huge ***Image,int ttl_base)

(

int row,col;

setVGA(0x13);

set_gray_REG();

display({lmage,siz_base,siz_base,tt|_base);
)

void Pack(int ttl_base)

{
int ik
int I,m,n,o,p,row;
int

point2,point, fix,pos,pos1,hor,ver,dummy[16];
int  x_pos,y_pos,total;
int stor_1,stor_2,stor_3,stor_4,stor_5;
float rate_1,rate_2,rate_3 rate_4,rate_5;
float point1;
FILE *fp2,*fp4,*fp5, *fpb, *fp7, *fp8, *fp9;

static char fnamell = *fname.dat”;

static char fnamed4(] = "fname4.dat”;
static char fname5[] = fname5.dat";
static char fname8(] = *fnamef.dat";
static char fname7([] = "fname7 dat";
static char fname8(] = ‘fname8.dat";
static char fname9[] = "fname9.dat";

printf("\n  FILE NAME (COMPRESS) ... 7

scanf("%s" fname);

fflush{stdin);

printf(\n’);

if ({ fp2 = fopen(fname,'wb") ) == NULL)
CpenFileFail);

fwrite(&sum_blk,2,1,fp2);

for (i=0 ; i<5 ; i++)
fwrite(&Normallil,4,1,fp2);

for (i=0 ; i<5 ; i++)
for (j=0 ; j<16 ; j++)
for (k=0 ; k<16 ; k++)

fwrite(&Alloc(ilfjllk], 1,1,fp2);

for (i=0 ; i<ttl_base ; i++)
fwrite(&blk_stat(il,1,1,fp2);

fclosel(fp2);

printf"n  FILE NAME (Step-1) ... °);

scanf("%s",fname5);

fflush{stdin);

printf(\n’);

if ({ fp5 = fopen{fname5,’'wb") ) == NULL)
OpenFileFail);

printf\n  FILE NAME (Step-2) ... );

scanf("%s", fnames);

fflushistdin);

printf{\n®); .

if (( fp6 = fopen(fname8,’ wb®) ) == NULL)
OpenfFileFail);

printf(\n ~ FILE NAME (Step-3) ... ");

scanf(*%s",fname7);

fflush(stdin);

printf(\n");

if (( fp7 = fopen{fname7,'wb’) ) == NULL)
OpenFileFai();

printf\n  FILE NAME (Step-4) ... ");

scanf(*%s" fname8);

fflush(stdin);

printf(\n");

if {{ fp8 = fopen(fname8,'wb’) ) == NULL)
OpenFileFail);

printf(\n FILE NAME (Step-5) ... ;

scanf("%s", fname9);

fflush(stdin);

printf(\n");

if ({ fp9 = fopenifname9,'wb’) ) == NULL)
OpenFileFai();

total = 0;
pos

stor_1
stor_2
stor 3 =
stor 4 = Q;
stor § = 0;

nou

0]
0;
0

p =
| =

0;

0;

fix =50
= 0

0

=

o

=
|

row = Sizelmage/siz_base;
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break;
for (point=0 ; point<16 ; point++) case 2 : index = (hor==2)?71:2;
{ break;
. dummy(point] = 0; case 1 : index = fhor == 1} ? 3 : 4,
} break;
}
do
{ switch(index)
pPOS++; {
} case 0 : total++;
while (blk_stat[pos| == 2 Il blk_stat(pos] == X pos = &
3); y_pos = 4
point = pos; break;
case 1 ; total++;
do X.pos = 2.
{ y.pog = 2
dummy(p] = pos; break;
p++; case 2 : total++;
pointl = point; X.,pos = 2
hor = {fix == 1) 7 7.0 Vepos = 1;
break;
if (((fix == 1)&&(blk_stat[pos] == 3)) Il case 3 : total++;
(fix == 0)) xpos = 1;
{ y_pos = 2,
do break;
{ case 4 : total++,
hor++; X pos =1;
poS++; y=pos =, 1;
dummylp] = pos; hor 7=-1;
P++; break;
if ((pos-point) < row) }
point2 = pos;
fix €\; 7=
} fix =0
while {(blk_statlpos] == 2) && (pos < for (m=0 ; m<x_pos ; m++)
sqr(row)); {
dummylp-1] = 0 for (1I=0 ; J<4 ; 1+4)
P-i {
} point = fix;
else for (n=0 ; n<y_pos ; n++)
{ {
pos = sqrirow); for (p=0 ; p<4 ; p++)
} : if (mask(indexi[{4*m)+]{(4*n)+p]!=0)
{
| += row; if (mask(index|[(4*m)+I]{(4*n)+p]<2)
pointl += |; {
posl = pos;
pos = pointl; fwrite(&mage[dummyipoint]|{ilip],1,1,fp5);
ver++, stor_1 +=

} Allocfindex][(4*m)+I|[(4*n)+pl;
while ((blk_stat[pos] == 3) && (pos1 < }

sgrirow))); if (mask(index|[(4*m)+I]{{4*n)+p]<3)
{
hor=;
pos = posl; fwrite(&lmage[dummy(point]iiilp],1,1,fp6);
switch{ver) ) stor_2 +=
{ Allocfindex|((4 * m)+[I[(4*n)+pl;

case 4 : index = 0; }



if (mask(index|((4*m)+I][(4*n)+p]<4)
(

fwrite(&mage[dummy(pointl]{llip],1,1.fp7);
stor_3 +=
Alloc(index][(4*m)+I][(4*n)+pl;
}
if (mask[index][(4*m)+I][(4*n)+p]<5)
{

fwrite(&Image{dummy(point]]{llp],1,1,fp8);
stor_4 +=
Alloc{index][(4*m)+][(4*n)+pl;
}
if (masklindex][(4*m)+l[(4*n)+p|<6)
{

fwrite(&lImageldummylpoint]llilip],1,1,fp9);
stor_5 +=
Alloclindex]((4*m)+II[(4*n)+pl;
}
}
point++;
}
0++]
)
fix += (y_pos < x_pos) ? y_pos :
X_pos;
}
pos = point2-1;
)
while (total < sum_blk):
rate_1 = (float)stor_1/(Sizelmage * Sizelmagel;
rate_2 = (float)stor_2/(Sizelmage*Sizelmage),
rate_3 = (float)stor_3/(Sizelmage*Sizelmage);
rate_4 = (float)stor_4/{Sizelmage* Sizelmage);
rate_5 = (float)stor_5/(Sizelmage* Sizelmage);
printf(\nStep-1 use %d bits (%f
bpp)*,stor_1,rate_1);
printf("\nStep-2 use %d bits (%f
bpp!*,stor_2,rate_2);
printf(\nStep-3 use %d bits (%f
bpp)*,stor_3,rate_3);
printf("\nStep-4 use %d bits (%f
bpp)°,stor_4,rate_4);
printf(\nStep-5 use %d bits (%f
bpp)",stor_5,rate_5);

fcloselfps);
fclose(fpB);
fcloselfp7);
fclosel(fp8);
fcloselfp9);
printf(\nClose file already\n’);

printf"n  FILE NAME (LINKAGE MATRIX) ...

scanf(*%s",fnamed4);
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fflush(stdin);

printf(\n*);

if (( fp4 = fopen(fnamed,’wb’) ) == NULL)
OpenFileFail);

for (i=0 ; i<ttl_base ; i++)
fwrite(&blk_stat(i],1,1,fp4);
fcloselfpd);
printf(*Pack already\n *);
exit(0);
}

main()

(
int i.j.k.ttl_base;
char ans;

printf("Enter your dimension\n’);

scanf("%d", &Sizelmage);

fflush(stdin);

printf(Enter your basic block size\n");

scanf("%d",&siz_base);

fflush(stdin);

ttl_base = sqr(Sizelmage/siz_base);

ReadFilelmagelttl_base,siz_base);

printf(*Successful Reading %d
Image\n®,Sizeimage);

Activittl_base,siz_base);

printf(‘coreleft = %u\n",coreleft());

printf(‘coreleft = %u\n" farcoreleft());

printf("desired threshold value is
%f" threshold);

fflush(stdin);

Cluster(threshold,ttl_base);

DCT2D();
Quantize(ttl_base);
printf(\nQuantize pass\n’);

Pack(ttl_basej;
for (i=0 ; i<ttl_base ; i++)
for (j=0 ; j<siz_base ; j++)
farfree(lmage(ilijl);
farfree(lmagelil);
farfree(image);

printf(\nlmage already compress!®);
printf("\nGood Luck Man");

getch();

exit(0);
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/*Decoder Part*/

#include <dos.h> {11,2,2,3,3,4,4,5,0,0,0,0,0,0,0,0,
#include <alloc.h>
#include <conio.h> 2,2,2,3,3,4,4,5,0,0,0,0,0,0,0,0),
#include <math.h>
#include <stdlib.h> {2,2,3,3,3,4,4,5,0,0,0,0,0,0,0,0,
#include <stdio.h>
#define sqrlA) {tA)*(A) {3,3.3,3,4,4,5,5,0,0,0,0,0,0,0,01,
void ReadFilelmage(int ttl_base,int iterate); (3.3.3,4,4,5,5,5,0,0,0,0,0,0,0,0},
void DeQuantize();
void DCT2D(); {4,4,4,4,555,5,0,0,0,0,0,0,0,0}

void Wiritelmage(char huge ***Image,int ttl_base);
{4,4,4,5,555,5,0,0,0,0,0,0,0,0),

float *energy,B_Rate;
char *bik_stat; {5,5,5,5,5,5,5,5,0,0,0,0,0,0,0,0},
int Sizelmage; d
int siz_base; {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
int sum_blk;
int index; {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
float Array{16],Vector{16],Normal(5];
unsigned char *block_1; {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
float far ***Table;
tloat tar ***Coeff; {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
char '"Albc;
char huge ***Image; {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
int stepl9] = {0,1,2,4,8,16,32,64,128};

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
int mask(SH161(16] = (((1,1,2,2,3,3,3,3,4.4.4,4,5555],

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

1,22,23333.444,4555,5),
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

2,22,333334,44,4555,5),
{(1,2.2,3,3,4,4,5,0,0,0,0,0,0,0,0},
{2.233333344,44555,5), :
{2,2,3,3,4,4,5,5,0,0,0,0,0,0,0,0},

(333,3333444445555),
{3.3.3.4,4,5,5,5,0,0,0,0,0,0,0,0,

{3.33.333.44,4445555,9],
(4,4,4,4555,5,0,0,0,0,0,0,0,0l,

{333334,44,445555,5,5],
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

13333444,445555,55,5),
- {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,03,

(4,44444445555555,5},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{44444445555555,5,5],
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{4444,4455555555,5,5l,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

(4,44,4455555,5,5,5,5,5,5),

{0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0},
{6;5,5,5,5.5,0,555.5,5,5,5,5.51, ;

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{5.5,5.5,5,5.5,5.5,5,5,5,5.5,5,51,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{5.5,5,5,55.5.5.5555.5,.5.5.5).

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,04,
(5,5,5,5,5.5,5,5,5,5,5,5,5.5,5.5),



{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01},
{(1,2,3,4,0,0,0,0,0,0,0,0,0,0,0,01,
{2,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0,
{2,3,3,4,0,0,0,0,0,0,0,0,0,0,0,0}
{3,3,4,4,0,0,0,0,0,0,0,0,0,0,0,0}
{3,4,4,5,0,0,0,0,0,0,0,0,0,0,0,0},
{4,4,5,5,0,0,0,0,0,0,0,0,0,0,0,0,
{4,5,5,5,0,0,0,0,0,0,0,0,0,0,0,0,
{5,5,5,5,0,0,0,0,0,0,0,0,0,0,0,01
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},

(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0}1,

((1,2,3,4,0,0,0,0,0,0,0,0,0,0,0,0},

{2,2,3,4,0,0,0,0,0,0,0,0,0,0,0,01,

{3,3,4,5,0,0,0,0,0,0,0,0,0,0,0,01,

14,4,5,5,0,0,0,0,0,0,0,0,0,0,0,0},

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

(0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,
{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,01,

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0L,

{0,0,0,0,00,0,0,0,0,0,0,0,0,0,00k

static float qy1(1] ={0.797885});
static float qy2(2] ={0.452780, 1.510418);
static float qy3[4] ={0.245094, 0.756005, 1.343909, 2.151945};
static float qy4(8] ={0.1283965, 0.388048, 0.656759, 0.942340,
1.266231, 1.618046, 2.069017, 2.732589);
static float qy5[16] =({0.0658290, 0.198052, 0.331378, 0.466700,
0.604934, 0.747136, 0.894565, 1.048783,

1.211804, 1.386340, 1.576228,
1.787233, 2.028728, 2.317740, 2.691119, 3.260732);
static float qy6(32] =(0.033409, 0.100278, 0.167297, 0.234567,
0.302183, 0.370283, 0.438950, 0.508314,

0.578503, 0.649655, 0.721922,
0.795467, 0.870476, 0.947155, 1.025736, 1.106488,

1.189720, 1.275794, 1.365141,
1.458276, 1.555831, 1.658588, 1.767541, 1.883977,

2.009610, 2.146809, 2.298980,
2.471304, 2.672272, 2.917405, 3.240434, 3.744096);
static float qy7(64] ={0.016828, 0.050491, 0.084173, 0.117886,
0.151645, 0.185461, 0.219348, 0.253319,

0.287388, 0.321568, 0.355874,
0.390320, 0.424922, 0.459693, 0.494651, 0.529812,

0.565193, 0.600810, 0.636684,
0.672833, 0.709278, 0.746039, 0.783140, 0.820603,

0.858454, 0.896720, 0.935428,
0.574610, 1.014297, 1.054523, 1.095327, 1.136747,

1.178829, 1.221617, 1.265165,
1.309628, 1.354766, 1400948, 1.448149, 1.496450,

1.545944, 1.596733, 1.648934,
1.702677, 1.758111, 1.815408, 1.874762, 1.936404,

2.000602, 2.067671, 2.137993,
2212027, 2.290339, 2.373634, 2.462811, 2.559040,

2.663886, 2.779514, 2.909047,
3.0567246, 3.231933, 3.447430, 3.734935, 4.189692};
static float qy8{128] ={0.008448, 0.025339, 0.042235, 0.059135,
0.076040, 0.092852, 0.109874, 0.126806,

0.143750, 0.180707, 0.177681,
0.124671, 0.211680, 0.228709, 0.245761, 0.262836,

0.279938, 0.297066, 0.314223,
0.331412, 0.348633, 0.355688, 0.383180, 0.4005611,

0.417881, 0.435294, 0.452750,
0.470253, 0.487804, 0.505405, 0.523059, 0.540767,

0.558532, 0.576355, 0.594240,
0.612189, 0.630203, 0.648286, 0.666440, 0.684668,

0.702971, 0.721353, 0.739817,
0.758366, 0.777002, 0.795728, 0.814548, 0.833464,

0852480, 0.871600, 0.890826,
0.910163, 0.929614, 0.849183, 0.868874, 0.988691,

1.008638, 1.028719, 1.048940,
1.068306, 1.089819, 1.110487, 1.131315, 1.152307,



1.173470, 1.194809, 1.216331,
1.238043, 1.259952, 1.282063, 1.304386, 1.326927,

1.349695, 1.372699, 1.395948,
1.419451, 1.443219, 1.467261, 1.491589, 1.516215,

1.541152, 1.566412, 1.592010,
1.617960, 1.644279, 1.670983, 1.698090, 1.725620,

1.753592, 1.782030, 1.810956,
1.840396, 1.870378, 1.900931, 1932087, 1.863882,

1.996362, 2.029539, 2.063489,
2.098250, 2.133878, 2.170432, 2.207980, 2.246594,

2.286358, 2.327367, 2.369722,
2.413544, 2.458968, 2.506148, 2.555266, 2.606528,

2.660181, 2.716515, 2.775879,
2.838694, 2.905482, 2.976892, 3.053753, 3.137144,

3.228513, 3.329863, 3.444089,
3.575608, 3.731690, 3.925669, 4.186589, 4.603524);

AlloFai)

{
printf" Memory allocation is error. \n%);
exit(1);

void OpenFileFail)

{
printf("Can't open file. \n;
printf("Press any key to exit. \n);
getch();
exit(1);

char huge "ch1D(int siz_base)
(
char huge *a;

if ( (@ = (char huge*)farmalloc(siz_base)) == NULL)
AlloFai);
return(a);

char huge **ch2D(int siz_base)
{

char huge **b;

int i

if { (b = (char huge* *}farmalloc (siz_base*sizeotfichar huge*)) )
== NULL)
AlloFai();
for (i=0 ; i<siz_base ; i++)
bli] = ch1D(siz_base);
returnib);

char huge ***ch3D(int ttl_base,nt siz_base)
{

char huge ***b;

int i
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if ( (b = (char huge***}tarmalloc (ttl_base®sizeof(char huge**)
) == NULL)
AlloFail);
for (i=0 ; i<ttl_base ; i++)
blil = ch2D(siz_base);
return(b);

float huge *Mark1D(int hor)
{
float huge *a;

if ((a = (float huge®)tarcallocthor,4) ) == NULL)
AlloFaif);
returnia);

float huge **Mark20(int ver, int hor)
{

tloat huge **b;

it i

if (b = (float huge*®*}farmalloc{ver*sizeof(float huge®) ) ) ==
NULL)
AlloFail;
for (i=0 ; i<ver ; i++)
blil = Mark1D(hor);
return(b);

float huge ***Mark3D(int size)
{
float huge ***c;
int. i
if ((c = (float huge***}farmalloc(size*sizeof(float huge**) ) ) ==
NULL)
AlloFai();
for (i=0 ; i<5 ; i++)
clil = Mark2D(18,16);
return(c);

unsigned char
{
unsigned char *a;
if ( (a = (unsigned char *)malloc(sum_blk)) == NULL)
AlloFaii);
return(aj;

*Unsigned(int sum_blk)

void ReadFilelmage(int ttl_base,int iterate)
{
char  butter;

int  1,m,n,0,p,ijkrow;

int  point2,point1,point.fix,pos,pos1,hor,ver,dummy|(16];
int  x_pos,y_pos,total;

FILE *fp1;

FILE *fp,*fpS8;

static char fname{] = “fname.dat",;



static char fname8(] = ‘fname8.dat";

if (iterate == Q)

(
Image = ch3DI(ttl_base,siz_base);
Alloc = c¢h3D(5,16);

if (( blk_stat = (char *)calloci(ttl_base,2)) == NULL )
AlloFai();

printf(\n FILE NAME (LINK) ... 7;

scanf("%s" fname);

ftlushistdin);

if ((fp1 = fopen(fname,’rb") == NULL)
OpenfFileFai();

for (i=0 ; i<ttl_base ; i++)
fread(&blk_stat(il,1,1,fp1);
fclose(fp1);

printf(\n FILE NAME (COMPRESS) ... ;

scanf(*%s" fname);

ftlush(stdin);

if ((fp = fopenifname,’rb)) == NULL)
OpenfFileFail);

fread(&sum_blk,2,1,fp);

for (i=0 ; i<5 ; i++)
fread(&Normallil,4,1,fp);

for (i=0 ; i<5 ; i++)
for (=0 ; <16 ; j++)
for (k=0 ; k<16 ; k++)
fread(&Alleclilljllk],1,1.fp);
feloselfp);
}

printf(\n FILE NAME (Step-%d) ... * terate+1);

scanf("%s",fname8);

flush(stdin);

if ((fp8 = fopen(fname8,’rb")) == NULL)
OpenfFileFail);

total = Q;
pos = -1

if (iterate==0)
for (index=0 ; index<ttl_base ; index++)
for (I=0 ; 1<4 ; 1++)
for (p=0 ; p<4 ; p++)
Imagelindex|fliipi=0.0;
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row = Sizelmage/siz_base,

for (point=0 ; point<16 ; point++)
{
dummy|point] = 0;

PosS++;
)
while (blk_stat[pos] == 2 Il blk_stat{pos| == 3);
point = pos;

do
{
dummylpl = pos;
p++;
point1 = point;
hor = (fix==1)71:0;

it ((ffix == 1)&&(blk_stat{pos] == 3)) Il {fix == 0))
{
do
{
hor++;
POS++;
dummyip] = pos;
P+
if ({pos-point) < row)
point2 = pos;
o= 1;
}
while ((blk_statlpos] == 2) && (pos < sqr(row)));
dummylp-1] = O;
P

pos = saqrirow);

| += row;
pointl += I;
posl = pos;
pos = peint1;
Ver++;
}
while ((blk_statlpos] == 3) && (pos1 < sqr(row)));

hor-;
pos = posl;
switchlver)
(
case 4 : index = 0;
break;
case 2: index = (hor ==2) 7 1: 2;
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break; )
case 1: index = (hor == 1) 7 3 : 4; fix += (y_pos < x_pos) 7 y_pos @ X_pos;
break; }
} pos = point2-1;
}
switch(index) while (total < sum_blk);
{
case 0 : total++; felose(tp8);
x_pos = 4; }
y-pos = 4
break; float qylcode, bit)
case 1: total++; int code;
x_pos = 2; int bit;
y_pos = 2 {
break; switch (bit)
case 2 : total++; (
X_pos = 2 case 1 : return(qy1l-codel);
y_pos = 1; ; case 2 : return(qy2[~code]);
break; case 3 : returniqy3[~codel);
case 3. total++; case 4 : return(qy4[-codel);
x_pos = 1 case 5 : return(gy5(-codel);
y_pos = 2; case 6 : return(gy6l-code]);
break; case 7 : returniqy7(-codel);
case 4 : total++; case 8 : return(qy8l-code));
Xx_pos = 1; }
ypos = 1; }
hor = 1;
break; float Lookup(int code, int bit)

i (code < 0) return{-qy(-code, bit));

o =0 returnigy(code, bit));
fix = 0; }
for (m=0 ; m<x_pos ; m++)
{ void DeQuantize{)
for (I=0 ; <4 ; l+4) {
{ d it 1,m,n,0,p,j.k row:
point = fix; int  point2,point,fix,pos,pos1,hor,ver,dummy(16];
int  x_pos,y_pos,total;
for (n=0 ; n<y_pos ; n++) float point1;
( FILE  *fp3;

for (p=0; p<4 ; p++) static char fnamel] = fname.dat",

{

it (mask{index]l{4*m)+Il[{4*n)+p] > (iterate+1)) printf\n FILE NAME (BUFFER) ... ™);
Image(dummy({peint|][iiip] = 0; 2 scant(*%s",fname);

it (masklindex{(4*m)+lll(4*n)+p] == (iterate+1)) printf(\n%);

{ it (( fp3 = fopen(fname,"wb") ) == NULL)
fread(&butter,1,1,fp8); OpenFileFail);
Image{dummy(point]lillip] = buiter;

) total = O;

it (mask{index[(4*mi+il{4*nj+p] < terate+1]) pos = -1;
it (mask(index|((4*m)+i|[{4*n)+p] > 0)

( do
fread(&bufter,1,1,fp8); {
Imageldummy(point|l[iiip] = butter; P = 0

} | = 0

} fix = 0
point++; ver = 0
} hor = 0

O++; row = Sizelmage/siz_base;



for (point=0 ; point<16 ; point++)
{
dummy(point] = 0;

do

poS++;
)
while (blk_statlpos] == 2 Il blk_stat[pos] == 3);
point = pos;

do
{
dummylpl = pos;
pt++;
pointl = point;

hofaﬂ'm==1}?1:°:

it (((fix == 1)&&(blk_statlpos] == 3)) Il (fix == 0))

{

do

{
hor++;
POS++;
dummylp] = pos;
p++;
it {(pos-point) < row)

point2 = pos;

Qg = 1:

]

while ((blk_stat{pos] == 2) && (pos < sqr(row)));

dummylp-1] = 0;
P

)

else

[

pos = sqrlrow);
}

I += row;

pointl += |;
posl = pos;

pos = pointl;
VEr++;

}
while ((blk_stat[pos] == 3) && {pos1 < sarirow)));

hor=;
pos = posl;
switch(ver)
{
case 4 : index = 0;
break;
case 2 : index = (hor==2)71:2;
break;
case 1: index = (hor==1)73:4;
break;
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switch(index)
{
case 0 : total++;

x_pos = 4;

break;
case 1: total++;
X_pos = 2;
y_pos = 2;
break;
case 2 : total++;
X_pos = 2;
ypos = 1;
break;
case 3 : total++;
xpos = 1;
ypos = 2
break;
case 4 : total++;
Xipos = 1;
ypos =1,
hor'="1;
break;

o =0
fix = Q;
for (m=0 ; m<x_pos ; m++)
{
for (I=0 ; <4 ; |++)
{
point = fix;

/* dat_fl[ifOJ[0] += DCmean; */
for (n=0 ; n<y_pos ; n++)
(
for (p=0 ; p<4 ; p++)
{
pointl = Normallindex|;
it ((((4*m)+))==0) && (((4*n)+p)==0))
{
point1 = Normallindex];
Normallindex] = 100;
)
eise
Normallindex| = 100;
i (Alloclindex|{(4*m)+l({4*n)+p] == 0)
Coeftlindex|l(4*m)+Ili(4*n)+p] = O;
else
Coettlindex|[(4*m)+][(4*n)+p] =

(Normal(index]* pow(2.0,Alloclindex|{(4 *m)+l]{(4 *n)+p}1.0))

*Lookup{imageldummy|point]j{ilipi

Alloclindex]((4* m)+][{4*n)+pi);

fwrite(&Coettlindex|((4 *m)+l[(4*n)+pl,4,1,fp3);
Normallindex} = point1;



}
point++;
}
0++;
}
fix += (y_pos < x_pos) ? y_pos : X_pos;
}
pos = point2-1;
}
while (total < sum_blk);
fclosetfp3);

float COS(int i, int |, float k)
{

float PI;

float a;

Pl = 3.141592654;

a = ((tloat)(i*Pl) * (float)(2.0% + 1) )/ (float)(2.0*k);

return(cos(a));

void CalTable{)
(

int ij;

for (i=0 ; i<4 ; i++)
for (j=0 ; j<4 ; j++)
{
Table{4](illjl = COS(j,4);
}
tor (i=0 ; i<8 ; i++)
for (j=0 ; j<8 ; j++)
(
Table{1](illjl = COS(i,j,8);
}
for (i=0 ; i<16 ; i++)
for (j=0 ; j<16 ; j++)
{
Table(Olfillj] = COS(,j,16);

int  cliplint x)
{
it (x>0)
{
if (x>255)
return(255);
else
returnix);
}
else
return(0);

void DCT1D(int x_pos, int y_pos)
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(
int  xy.z
switch (y_pos)
(
cased ; z=4; break;
case8 : z=1; break;
case 16: z=0; break;
)
it (x_pos < y_pos)
X_pos = y_pos;
it (x_pos > y_pos)
Y_POs = X_pos;
for x=0 ; x<y_pos ; Xx++)
Vector(x] = 0.0;
for (x=0 ; x<x_pos ; X++)
{
for (y=0; y<y_pos ; y++)
{
Vector{x] += Table(zllylix]*Arraylyl;
)
}
}
void DCT2D()
{
FILE =3ip2:
static char fname2(] = ‘fname2.dat”;
int  m,n,urow;
int  il,0,p,point2,point1,point,fix,pos,pos1,hor,ver,dummy(16];
int  x_pos,y_pos,total,tti0,tti1 tti2,tti3 tti4;
float Buffer[16](16],scale1,scale2;

Table = Mark3D(3);

printfC  FILE NAME (BUFFER) ... 7);

scanf("%s",fname2);

if (ifp2 = fopenifname2,rb")) == NULL)
OpenfFileFail);

block_1 = Unsigned(sum_blk);

CalTable();
wo = O
W =0
2 =0
w3 =0
4 = O
total = 0;
pos = -1;

for (u=0 ; u<256 ; u++)
block_1[u] = 0;

U=

do

0:



p = 0
| = 0
fix = 0
ver = 0
hor = 0

row = Sizelmage/siz_base;

for (point=0 ; point<16 ; point++)
{
dummy{point] = 0;

—

pos++;
)
while (blk_stat{pos] == 2 |l blk_stat(pos] == 3);

point = pos,

do
{
dummylp] = pos;
p++;
pointl = point;

hor = (fix == W7 1:0;

it (((fix == 1)&&(blk_stat[pos] == 3)) Il (fix == 0))

{
do
{
hor++;
pos++;
dummylp] = pos;
P4+
if ((pos-point) < row)
point2 = pos;
fix = 1;

}
while ((blk_stat[pos] == 2) && (pos < sqr{row)));
dummyip-1] = 0;

pos = sagrirow);

| += row;
pointl += |[;
posl = pos;
pos = pointl;
ver++;
}
while ((blk_stat[pos| == 3) && (pos1 < sqgrirewl));

hor=;
pos = posl,
switch(ver)
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case 4 ; index = 0;
break;

case 2: index =(hor==2)71:2;
break;

case 1: index = (hor == 1)?3: 4;
break;

switch(index)
{
case 0 : total++;

y_pos = 4

break;
case 1 total++;

i ++;

y_pos = 2;
break;
case 2 : total++;
tH2++;
x.pesi.= 2
y_pos = 1;
break;
case 3 : total++,
tHi3++;
X_posy = 1;
y_pos = 2
break;
case 4 : total++;
ttld++;
xpos = 1;
ypos = 1;
hor = 1;
block_1[u] = dummy(O};
U++;

break;

for (m=0 ; m<(4*x_pos) ; m++)
{
for (n=0 ; n<(4*y_pos); n++)
{
fread(&Coefflindex)imlln],4,1,fp2);
scalel = (n==0) ? 0.7071:1;
scale2 = (m==0) ? 0.7071:1;
Coefflindex]imlln] *= ((scale1*scale2)/16);
Arrayin] = Coefflindex|(mi[ni;
}
DCT1D(4*x_pos,4*y_pos);
tor (n=0 ; n<(4®y_pos) ; n++)
Butter[ml(n] = Vector[nl;

Qam O
fix = 0;
for (m=0 ; m<y_pos ; m++)
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{ printf(\n Type 1 has %d blocks\n" ttl1);
for (1=0 ; I<4 ; l++) printf\n Type 2 has %d blocks\n" tt12);
{ printf(\n Type 3 has %d blocks\n",tti3);
point = fix; printf(\n Type 4 has %d blocks\n" ttl4);

)

for (n=0 ; n<{4*x_pos) ; n++)
Arrayln] = Buffer(n][{4*m)+I];

DCT1D(4*y_pos,4*x_pos); [*—set gray register—*/
for (n=0 ; n<x_pos ; n++) set_gray_REG ()
{ {
for (p=0 ; p<d ; p++) int i,j=0;
Image{dummyipoint]liplll] = clip(Vector((4*n)+pl}-
128: for (i=64;i<128;i++)
point += (y_pos < x_pos) ? y_pos : X_pos; {
] wreolor {i,ii.i);
O++; J++
} )
fix++; }
}
pos = point2-1; wrcolor (int regnum,int red,int green,int blue)
} {
while (total < sum_blk); _BX = regnum;
feloselfp2); _DH = red;
B_Rate = 0.0; CH= green;
for (I=0 ; 1<5 ; l++) _CL = blue;
{ _AX = 0x1010;
point = 0; geninterrupt (0x10);
switch(l) )
{
case 0 : for (m=0; m<16 ; m++) [*—set graphic mode—*/
for (n=0 ; n<16 ; n++) setVGA (char mode)
point += Alloc{liimi(nl; {
fix = ttl0*point; break; AH =0;
case 1 : for (m=0; m<8 ; m++) _AL = mode;
tor (n=0; n<8 ; n++) geninterrupt (0x10);
point += Alloc(llimlinl; - }
fix = ttl1*point; break;
case 2 : for (m=0; m<B; m++) [*—write dot—"*/
for (n=0 ; n<d ; n++) put(c.p.xy)
point += Alloc{/limiinl; int ¢,p,x.y;
fix = tti2*point; break; {
case 3 : for (m=0; m<d ; m++) _AH = Ox0C;
for (n=0 ; n<B ; n++) Al =g
point += Allec(l][ml[n]; - BH=p;
fix = tti3*point; break; LX'=x
case 4 | for (m=0; m<d ; m++) DX =y
for (n=0; n<d ; n++) geninterrupt(0x 10);
point += Allocillimi(nl; )
fix = ttl4*point; break;
] void display(char huge ***Image ,int X, int y,int z,int bias)
B_Rate += fix; {
} int  Likrow;
fix = ttl4+1258;
fix += t3*3; /" 1+2 %/ row = Sizeimage/siz_base;
fix += twl2*4; /*1+3 %/ tor (1=0ii<z;i++)
fix += ttN*8; /[* 143+2+2 %/ for (j=0;j<x;j++)
fix += 1l0*34; /* 1+(3*3)+(2*12) */ for (k=0k<yk++)
B_Rate += fix; putl{imagelilljlik]+127)/4 +

printf("\n Type O has %d blocks\n" tti0); 64,0, ((i%row)*x)+k+20+bias, (fifrow) *y)+j+20);



void Writelmage(char huge ***Image,int ttl_base)
(
int  row,col,data,buffer,block,a,b,u;
float snr,mse,nmse power;
float snr_1,mse_1,nmse_1 power_1;
float snr_2,mse_2,nmse_2 power_2;
char  order,error;
FILE *fpd,*fp5,*fp6,*fp7;
static char fname(] = *fname.dat”;
static char fnamel(] = fname1 dat";
static char fname2[] = "fname2.dat”;

it (Alloci3][0][0] == 0 && Alloc(2][0][0] == 0)
for (a=0 ; a<ttl_base ; a++)
block_1[a] = a;

mse = mse_.l = mse2 = 00;
nmse = nmse_1 = nmse_2 = 00;
power = power_1 = power_2 = 0.0;
order = 0;

printf(\nimage File (Original) ... °);

scanf("%s" fname);

fflushistdin);

it ((fpd = fopenifname,rb’) == NULL)
OpenFileFail);

printf("nimage File (Result) ... %;

scanf(*%s",fname2);

flush(stdin);

if ({fp7 = fopen(fname2,"wb?) == NULL)
OpenFileFail);

printf(\nimage File (Error) ... *);

scanf(*%s",fname1);

ftlush(stdin);

it {(fp8 = fopeni(fname1,"wb") == NULL)
OpenFileFail);

setVGA(Ox13);
set_gray_REG();
display(lmage,siz_base,sz_base,ttl_base,0);

for (a=0 ; a<Sizelmage ; a++)
for (b=0 ; b<Sizelmage ; b++)

\

butter = O;
error = 0;
fread(&butfer,1,1,fpd);
row = g
col =D
data = siz_basel;

while(col>data il row>data)
{
if (col > datal
col -= siz_base;
if (row > data)

row -= siz_base;
}
block = (sqrt{(double)
ttl_base)*(a/siz_base))+(b/siz_base);

Image{block]lrowl[col] =
clip(lmagelblock](row|[col]+127);

fwrite{&imagelblockllrowllcoll, 1,1,fp7); /* write resut

*

Image(bleck|[rowllcol] = Image[blocklirowllcoll-127;

/*to normal®/
it (block_1[order] == block)

mse_1 += sqr{lmage(block][row][col}-butfer+128)

else

mse_2 += sqr(image(blockllrowlcoll-butfer+128)

mse += sqr(image[block]irow]icoll-bufter+128);

error = Imagelblocklirowl[col] - buffer;
it (error < 0)
e{ror = -efrror;

Imagelblock|lrowlicol] = bufter-127; /*change imag

to original®/

if (block_1(order] == block)

{
power_1 += sqr(image[block][rowllcoll);
order++;

}

else
power_2 += sqr(lmage[block]lrowllcoll);

power += sqr(lmagelblock]irow]lcoll);
fwrite(&error,1,1,fp6); /* write error */

nmse = mse/power;

nmse_1 = mse_1/power_1;
nmse_2 = mse_2/power_2;

mse /= sqr(Sizelmags);

mse_1 /= sqr{Sizeimage);

mse_2 /= sqr(Sizeimage);

sw—= 10°og10(65025.0/mse);
sor_1 = 10*(log10{(65025.0/mse_1));
snr_2 = 10*(log10(65025.0/mse_2));
power = 0.0;

power_1 = 0.0;

power_2 = 0.0;

power = mse/65025;

power_1 = mse_1/65025;

power_2 = mse_2/65025;

display(lmage,siz_base,siz_base,ttl_base,123); /*Show original®/

tcloselfpB);

/* Write error image */

printf(\nimage File {Error) ... );

scanf(*%s",fname1);

ftlush(stdin);

it ((fp5 = fopenifname1 'rb) == NULL)
OpenfFileFai();



for (a=0 ; a<Sizelmage ; a++)
tor (b=0 ; b<Sizelmage ; b++)
{
butfer = 0;
fread(&buffer,1,1,fp5);
row = g
col = b
data = siz_base-1;
while{col>data Il row>data)
{
if (col > data)
col -= siz_base;
if (row > data)
row -= siz_base;
}

block = (sqrtl(double)

ttl_base)* (a/siz_base))+(b/siz_base);

Image{block|[rowllcol] = ((buffer+127)/4); /*change

image to error*/

}

display(image,siz_base,siz_base,ttl_base,128); /*Show error*/

gotoxy (130,10);

puts{"Enter any key to see coder performance);
getch();

setVGA(3);

printf(\n\n\nMean Square Error : %f percent\n®,mse);
printf("Normalized to Image Energy : %f percent\n’,nmse);
printf{"Normalized to p-p Intensity : %f percent\n® power);
printf(*Signal to Noise Ratio : %f dB\n",snr);
printf(\n\n{1*1 block size performance\n?;

printf("Mean Square Error : %f percent\n”,mse_1);
printf("Normalized to Image Energy : %f percent\n’,nmse_1);
printf("Normalized to p-p Intensity : %f percent\n’,power_1);
printf(*Signal to Noise Ratio : %f dB\n",snr_1);
printf(\n\n{Others blocks size performancel\n”);

printf("Mean Square Error : %f percent\n"mse_2);
printf(*Normalized to Image Energy : %f percent\n"nmse_2);
printf("Normalized to p-p Intensity : %f percent\n”,power_2);
printf(*Signal to Noise Ratio . %t dB\n",snr_2);
printf(\n\nApprox. Bit Rate\t; %f

bit/pel\n",B_Rate/sqr(Sizelmage));

getchi);
free(block_1);
fcloseifpd);
tcloseifpd);
fcloseifp?);
exit(1);

main()

{

int ttl_base,iterate respond;

p"ntfm\n\nbll.0'10-0---1.-- .I'Q'Q""Q'."Q"."“-),

printf(** This is DCT Decoder using blk_stat "\n");
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prinﬂr""ﬁil..I.D.CQ.I.Q...U...CQ.II I'Il..'“““')-
i

printf(\n\nEnter Size Image\n’);
scanf("%d", &Sizelmage);
printf(\nBasic Block size is 4\n");
siz_base = 4;

ttl_base = saqr(Sizelmage/siz_base);
Coeff = Mark3D(5);

iterate = 0;

do

(
ReadFilelmageittl_base,iterate);
DeQuantizef);
DCT2D0);

setVGA(Dx13);

set_gray_REG();
display(lmage,siz_base,siz_base,ttl_base,128);
puts(‘Enter any key to pass’);

getch();

setVGA(3);

do
{
gotoxy(1,20);
puts("DO YOU NEED MORE DETIAL ? (y/n)..%;
switch ( respond = getch() )
(
case 'Y";
case 'y":
case n":
case 'N': break;
default : gotoxy (1,22);
puts(*Error charecter. 9;

}
while (/{respond == "y' Il respond == 'n’));
++iterate;

)

while ((iterate < 5) && (respond == 'y'));

Wrﬂelmage{lmage,tq_baso);
setVGA(3);

b





