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Abstract

The proposed system aims to embed a great sound file that is
recorded from different references: compact disks and computer
microphone inside color image with (Y1) color level with size
(YYA).

The system consists of two stages: The first one is the
embedding stage which contains: Discrete Wavelet Transform
technique, sound coefficients transformations, Run Length
Encoding technique, Similar Blocks technique and key
generation. The outputs of embedding stage are: stego_image
and key sequence file. The two files are transmitted by multi
media communications to receiver.

The second stage is the extracting: The key sequence has
been used as an index to extract the sound coefficients from the
stego_image, inverse Run Length Encoding, inverse sound
coefficients transformations, inverse Discrete Wavelet
Transform. Then the sound message can be heard.

Matlab version (1.°2) was used in execution the proposed
system.
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Sound Coefficients Transformation Algorithm

Input: Sound Coefficients Array (a¥)

Output: Sound Coefricients Array (a)(Real Positive Values

Step): Calculate the Minimum value for coefficients and put in (Min) .
Min «<— ar[)]
For i4+—) to Length(a¥) do
Begin
If a¥[l] < Min
Min «— a|i]
End
StepY: Add the Absolute value of(Min) to all Coefficients to
Remove the minus sign problem and to get positive Coefficients.

For i «— ) to Length(aY¥) do

™ w1 o 0w rf*1 . 1 Imn* O\
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RLE Algorithm
Input: Coefficients of sound as an array (a) with one dimension.

Output: array with one dimension (RLE_ARRAY) contains RLE values.

Step): Put the first value of data Coefficients (a) in value column of

Array(bY). Put Zero in occurrence column of array (b").

StepY: Compare array(b') with array of Coefficients(a).

(Threshold)asall aladiuly & geall EBlae Jada (3 (V,1) 4l A1



Sound Coefficients Values Compression Algorithm

Input: array with two dimension (b)) contains value column and

Occurrence column.

Occurrence column.

Step): Select a Threshold to Compress the Result array values from
RLE Compression from the Last Algorithm to get more

Compression for sound Coefficients.
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Sound Coefficients Values Homogeneity Algorithm
Input: Array of (RLE) with value column and the facing occurrence
Column to each value.

Output: array with one dimension(speec

Step): Put all values column of array(RLE)in the first part of array

(speech) .

StepY: Put all occurrence column of array(RLE)in the second part of

array (speech) by:




G geall of Lazs ¢ (V) 1) Sl (AxA) Ll (Blocks) Lebas & sbusia adad ) 5 ) gaaall <y antad
Sixys 5y saall ana B3y ) Y g5 ) suall Cala el 38 Ada jo oS3 50 LS (Y YAX) YA) ana
a8l dal (e g Al Aalill (e B ) suaall Sl 8 (Blocks) saall iy adad clis] dilee

L < gaal) ULy Aadad $LiAY 5 ) uall il (ye Aunslial) dadaill day) 3 53

:\.a.}aﬂ\u\‘)_)s: a‘))..a”&"_ih\_uclaﬂa;;umd(B|0ck)h5m¢2§é‘u}d\ﬁj\ﬁwauﬂ
laa¥) dlee J8 Liail) o2 gllad s & gual) Clelas af b (5 giad & gaall bzl 54291
Cblaadila S5 e sl

4 giiaa (e dad T8 J5l ) (AxA) QLS 1308 Wl daa aasy & gaall el (e daad J sl 221
5 sl il (e dakd Il 205 (block ) (1,j)) Car b 48 siame JS& e o 3435 (RLE
& sane i a5 (block Y (i,j)) Cpias I3 48 ghama (S5 o Laai ¢ 345 5 (AXA) paall Gudiy g
A shinn (ra Led ALGAN Adaiil) aa (block ) (i,f)) sl 48 samn (e Adali JS g Gllaall (34

¢ e LS (i giiaall A JAY Y sa g (blockY(ij)) 3ol

LUl dadd aas Jiad N

G greall S e Jidd i

B pall ULy Jidi 1y

Glaall 38l & sana Jara Jidi: s

Jaaddl G138 Jasall e Juasil (AxA) 4d stiad) aaa o Adlladl) i 5 jill & gana anid
(sLid)) JaY dakd ol L3 < i) e 5 ) seal) iy (Block) dadad o5 ¢y 345 1 jia (5 sl
e Jazall 5 Y 5 ¢ & gaall Dbl Lalas AyUnall datadll Jiai LY ¢ Lggd & guall DMalae
O GSaydad HS) a5 (Y00 ) (5 by 00l dad o il 138 (5 51y 5 (Minblock) st
(block)(i,j)) <©soall 4 gann oo Glhaall (§ il & sanne Jame JAad Caa g o) Lgple Juans
BN gl ¢ (Minblock) il e J8) Aanll il \5}_§(b|ock\’(i'j)) 5 ) saall dd gdinay
3elaS ) J Ll 3 ) guall g O guall E¥alaa (i (3 8l (8 LWIS ) (Minblock) el A anill
A Laday 53 ) saall il Aadad 28 ) 5 350 1A 3 ) guall A& il 033 3 g g Gl oS JB 5 o LAY
A e L dlaall (5 52 5 433 5 ) gucall iy (Block) dadad ) adll
e Ll A Jeanis ) seall il adad asea ae G gall E e Andad 35 jlia ¢lgil die
s s o)) Led dilaall ol < gaall COllae daay Lgadi SiS) 55 ) s ULy dadad ol Jiay a8
t‘ém@;ﬂh;)d\QM\@MJM\UAMMJAM\D&‘JJLJ\NQ‘DJJL\EJM
S el



Al B ) guall DUl Andad a8 ) (e 83N L Aadadl) Gl 2ol a8 ga (e 3 ) sall A Caall T La ey
O o155 Aaadl) el b (block) (i) Wi oa &5 Ol G ) o gl C0alne 2 ghacan o POl
Al 88 e

i A 5 AN dakadll ) a5l die 5 @ peall COlae adad aras Sle dlaall 038 S5

s 3all 5 (AXA) (5 sk 33n) gl Aadail) ama (S 138 o ) < gaaal) i Malae sty Gl 5 Lgiallane
4] Capas G oy 10 ¢ B 5l Aadall (e jral dana (35S blelaall (g (Liadll) L
il e Joani lldy 5 (AXA) 5351 5l Aail) s (5 5k pas () s oy i (Uil
Q%%:A}A\Qmm‘;g}y‘y 138 5 & gaaall CBlalra (o 3 dadadll (liial) iyl
iz & el e () 3 s i) Aglee 3 Uiy 1385 ) Sl AL Alls Jiay sl 25a
s ) sda b Chdual ) jlaal) ol Lela yid

Jiciald ¥ e dluluy Cgeall dldla 3a0a 5y sea o Joaniv Ala ) oda ke i
Aales Jiah Allid) 538 5 & guall Cllan (lia]) JOla) Led 3 1 3 gaaall by adadl Hld )]
Calo JS5 e chpalldlaall Al 5 ) gaall ¢330 ¢ pla i) S aDA e (53 ~Lidal)
20l < JEY) e B aliedll Juyis Jeadie JATCale e Uil il s (BMP) b
NETBY

Al cileUadlly ¢ laadl ildail) slaol dalee (i (0,Y) 4yl 53l

Matching Algorithm

Input: The embedded Sound Coefficients and Cover Image Consist of

Step): Compare between block of embedded sound with blocks of
cover Image by:
For i«—) to embeded block No do
Get Subblock]i]
For j«—) to Cover block No do
If Length(Index Matrix)>*
For k «—) to Length(Index Matrix)

If block number[j]==Index Matrix[k]

~ a r. \
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Extracting Algorithm

Input: File of Stgo _Image, File of Key Sequence .

Step): Open Key Sequence File and Stgo_Image File.

StepY: Put Key Sequence File in Array with one Dimension to present

Facilitation in use .

StepY: Compare between Key Sequence with blocks of Stego_Image.

CAr i d——\ +A |l anathl(lov) A~
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INVERSE of Sound Coefficients Transformation Algorithm

Input: Array of Sound Coefficients with one Dimension (INV_RLC).

Output: Array with one Dimension (na¥) of Sound Coefficients

after decompress.

Step): Extract Sound Coefficients excepting Zero values from the last
block to get the Original values.

For i«—) to Length(INV_RLE) do

Begin



StepY: Decompress An Array IRLE .

S<+—)
IRLC «— IRLE
While (i<Length(INVERSE_RLC/Y) do
Begin
je
While (j<=RLC[i,Y]) do
Begin
IRLE [s,]=IRLC[j, ]
S 4— s+)
j+—j#)
End
| —i+)
End

Step ¢: Multiply the positive Coefficients values with factor (Max/Y2?®)

. [ORGRES [P [ UG R S DU I
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