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Algorithm Y.Y {Read BMP file}
Step V:{READ File Header}

Step V.):get BMP file header.
Step V.Y:check the signature file.

Step Y: get global color map ,put in variable structure "palette"

StepY': Calculate bitper pixel and block data for each row
Case bitno of

Y: (bmp.wid+Y/A),

¢ (bmp.wid+Y/A) shl Y,

Az (((bmp.wid+Y) div €)x €).
Y& (bmp.widx Y).

Step ¢: Gets the offset to r

NN

Ctan O: At WlAAlL Aata fiza A~nAaArAdina +A ~tAan Y b A=d

) A el ) seall Gl J 5l 5 Al g Jarasa A g B dae 8 QA3 ) e o J puanll
(R,G,B) dmphall ,sually (05 Yo

Ol Yot cd by gall ol sl Juad

A1 )1 i lile 530 L) ((005) YOU) oy eall N1 Jod Al B
O Juaadll Llae a5 33 30 5 ) gua 4] (b e Cile UK ae el a3y &3 (R, G, B) 43300
A5 Jaae JS Geualy Jiae Yo e (5 5ia3 Al (pallet) o) i) da ) e dalaill DA
IO AU JAIaal) e g (1-Y) saadls Ol 0D Jiad iy

(V-Y) dox
O s da ) Jalae

A-bit index Red Green Blue
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Algorithm Y.Y{Splitting BMP file header}

Step ): Read file header
Step ).V:Get BMP file header.
Step ).¥: Check the signature file.

Step ¥: Select the chosen color by assigning it and reset the others
to zero.

Step v: Get global color map ,put it in three vectors represent three
color bytes

Step ¢:Caluclate bitper pixel and block data for each row
Buf:=((bmph.wid+¥)div ¢)x ¢

Step °: Get the offset to reach the bit map data.

Step 1: Get block data size according to step ¢.

Step V: Filter the data according to the chosen color in step Y.

Step A: Load three image files to display on the screen.

(R,G,B) daphall gl o) o1l S
dshaie e ja s praall ¢ 3o laa il s 0 (R,G,B) doslall 3 sl Cala )5S
O Jia il B D 8yl 8 i S J S G il
Gl 04 5 geall (B jeaie IS se) i Jaadll ddae o555 (Juad Wl jaa¥leG YY)

il D 6 jeaie JSADEN ) 1Y)

ahlial) aggall Jagadl) Ada pa ¥ Y
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Discrete Wavelet Transform Stage

Lol b g dnad )l ) seall dallas 4 deadiivsall O gadll JIS) (e o sall Jy gl 2y

s oaibadll oda s ) s8 dasad Jie Wil deadiall @34 il ge pailiad e 45 Jadly
s Ll Ll ail) Al o35y S5l ()5 ) guall aansi Alee ) o gal) Syl ling Y
O s sl o satll () LaS (Y Y]]l ol sail) anllati Lo (uSe 138 5 Ca 5D dylec
Jealiil) 22mie QUi o ggia aladial sy lld g Jaivall illee 6 Aadiiosal) (5 yhall Juail
Al e s a ) seall o) () ALYl Lecars (o Aabial il il e sy )
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a3l (i Ui Ailal g o el Coea g il A (LL)  meadl i3

JSE 5 (£-Y ) S oaim g 5 Aclall oyl o 3l Jaealiil) o 3 (LH,HL,HH)
(city.bmp) 5,52 o gl dasaill Gk ((0-Y)

LL LH

HL HH

2040 0O 80 10012

(£-Y) Jsa
Jlat (g e die(city.bmp) 3 s

- LLLTLLHT
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50 TR
100 HL HH
120 o

20 40 BO B0 100120 i ol ( pmtl Gl Ao 520 i

(°-7) Js&
a3 (s gha i (City.bmp) 3 s
Algorithm ».¥y {DWT}

Step ): -Convolve the lowpass filters with rows and save the results.

Step ¥: -Convolve the lowpass filters with the columns (of the result from step )
and subsumable this result by taking every other values; this gives us
the Lowpass-Lowpass(L.L) subimage.
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Wavelets and Scaling Filters usillg dag gall ok ja) ¥, ¥
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Quantization StageasSill Ala ya £,1,¥
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(e oeny Sua e A s S (Variance) cpbidll s e avadil) dolee aqiad
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N-1M -1
> 2 (f(x,y)—mean)2
2_x=0y=0 1<z K<=M1 .. (7.2)
(MxN)

RN
K dae a4 all il Jiay 2
Axe Al de nll e f(X,Y)
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(B) SN cliall Jana dad sy ¥ Ol ang Ao Al o sl aaay (2l) il Jana ¢ sana O
[4]Y) Lol s

Algorithm £.Y {Bits Allocation}

Step ): - Calculate the sub bands variances according to equation

Step Y: -Compute the bit assignment from: -

b(k)=B+%(Iog 2(ok )—log 2(TTM A Lok ))
Where (B) is the number of bits per pixel.

Step v: -Round off each b(k) to its nearest integer value .

Step ¢: -Modify the result bit assignment until the following equation is
satisfied .
M1

B=3"b(k)

k=1
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Inverse Discrete Wavelet Transform (IDWT)
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Algorithm e.¥ {Inverse Discrete Wavelet Transform}

Step Y:-Upsample the rows for each Subbands(LL,LH,HL,HH)by inserting
zero between every tow sample

Step Y:-Convolve the rows result from step ) with low and high pass filter,
where the Subbands (LL,LH) with low pass filter and (HL,HH)
with the high pass filter

Step v:-Upsample the columns for the result from step¥ by inserting

zero between every tow samples

Step ¢:-Convlve the result from step v with low pass and high pass filters ,where the
subbands(LL,HL) with the low pass filter and
(LH,HH) with high pass filters.

Step ¢:- Add the results from step ¥ with the result from step ¢ and save the result

GLID a2 Gl 1Y) Jiad 5 3aee V) aae QA Y g Gasiall e Jia M Cas
Falee 56k sinn 8 3053 5 Cale JS il el 5 530 Clilall bl dibaia ) J gea )
z)oaiul Llee ali Cuae (Minimum Distance)dibus J8Y) Gubiad) o ol 519 arans
Derdiall i ol 1)l hma 5 DA UL 8 ghann G (35 Al aen Jualad Aalladl) Zagl
Cld siian (o B9l pen Jualal dallhadll el Cruai afie D oadall 45Ul 335 ]
i A Llee o35 25 DD _paial) (A gl 0535 J el L ol 1Y) <l gima 5 i)
o A Al sA 5 [£1] JBY) Al Jiay (2 jaially Bl 5 (D,DD) ¢nwiial

Sl

ALGORTHIM .¥{Combing the single color}
Step):Get the RGB palette of the original image.
Step Y:Store the RGB palette entries in an array.
Step v: Get the palette single colored image.

Step ¢: {Calculate bit per pixel and block data for each row }

Buf:=(((bmph.wid+Y) div £)x £)
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Algorithm v.v {difference image)
Step Y: Get BMP files header for Original and Reconstruction image
Step Y: Get color map for both files.

Step Y': Calculate bitsper pixel according to the following formula
Buf:=(((bmph.wid+Y) div £)x ¢)

Step £:Get the offset to reach the bmp data for both files

Step ©:While not end of files do
Begin
Get pixel) from (Original file)
Get pixelY from (Reconstruction file)
Dif: =pixel¥-pixel
Put Dif in difference file
End;
Step *: Load difference file to display on the screen.
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Abstract

This work describe in the thesis was undertaken at the University of
Babylon between October Y-+« and December Y- +Y under the supervision
of Dr.Nabeel H.Kaghed. Except where indicated by reference, it is the
original work of the author and has not submitted for any other degree.

The present study aims at using wavelet transformation families
(dabuchies !, ¥, ";,symlets ¢, ¢, biorthognal T. I, 7. 7, V. £ cofilets ) in
compressing various types of images, also comparisons among different
results of these wavelets.

The system has been achieved by compressing three types of images:

V. Gray level images with its different complexities (simple,
intermediate and complex) .The results were A¢7 for simple images,

A 7 for intermediate and Y for the complex images.

Y. The colored images with Ye1 color which its processing takes two
sides; the first side makes the processing with color separation
while the second side take place after the separation process for the
original files in to three files (Red, Green, Blue) then, a comparison
is held between these two sides in compression ratio and the images
quality reconstructed for all wavelets being used in the research.the
result were between Av7 for simple images and v\Z for complex
images before separation,and AAZfor simple image,ve’ for complex
Image after separation.

¥. RGB color images after separation for the original image file in to
three files .The result was between A47 for simple images, vvZ for

the complex images.
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The scalar Quantizer has been used for the subband groups resulting
when applying the wavelet transformation on images.then, using the run
length coding for the resulted subbands; when it is allowable for the
system to have different compression ratios according to rates
values.these represent the bits rate, then, a compression is held for the
different types of images. The db) wavelet was the best in various types
of images for the compression ratio.while according to the quality of the
Images instructed, the results were different for the types of images. The
design and the application of the systems have been done by using

(Delphi version ¢) languages.
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