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ABSTRACT

Providing a simple and secure way to preserve confidential messages is crucial, given the widespread
exchange of messages across various communication channels. This research paper presents a
straightforward and effective method for protecting secret messages. The approach utilizes a speech file as
the cover medium, enhancing the hiding capacity by enabling the concealment of a message that matches the
size of the cover media. The method hides one character from the secret message using every sample of the
speech file. The sample values of the speech file will be converted into 64-bit binary numbers, with the 8
least significant bits of each sample reserved for embedding the 8-bit character. Replacing the eight least
significant bits of each sample with the binary value of the character will minimally impact the sample's
value. As a result, the stego sample value will closely resemble the original cover sample value, ensuring
excellent quality in the stego file. The mean square error will be close to zero. The suggested method will be
tested using several messages and cover speech files. The resulting experimental data will be analyzed to
demonstrate the method's enhancements in increasing hiding capacity, speeding up the message embedding
process, and minimizing the error between the cover and stego speech, effectively making the stego speech

indistinguishable from the original.
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1. INTRODUCTION

A digital speech file (DSF) has a good feature,
making this file a simple covering media to hold
secret information [1-25]. DSF is efficiently
represented by a matrix, making matrix operations
straightforward and allowing for easy storage,
retrieval, and manipulation. Its large size provides a
high hiding capacity, and sample values can be
easily converted between decimal and binary. Each
sample can be represented as a 64-bit binary number,
where modifying the eight least significant bits
minimally affects the sample value, keeping source
DSF nearly identical to the stego DSF [26- 40]. DSF
can easily represent the negative and positive values
using the same 64-bits binary format. Message
steganography using DSF as a covering media
requires the hiding and extracting functions. The
hiding function processes the covering DSF and the
secret message to produce a stego DSF. The
extracting function processes the stego DSF to
produce the secret message as shown in Fig. 1. The
extracted secret message should match the source
secret message. The stego DSF must be of a high
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quality and almost identical to the covering DSF [55-
60]. The quality parameters assessed between the
source and stego digital speech file (DSF) should
fulfill these requirements: a minimum mean square
error (MSE), a high peak signal-to-noise ratio
(PSNR), a close to one correlation coefficient (CC),
and a low number of samples change rate (NSCR)
[40-54]. Numerous message steganography methods
[1-10] have been developed, primarily relying on the
least significant bit (LSB) method and its alternative,
LSB-2 [64]. LSB method uses the LSB of the
covering byte to hold a bit from the message
character, while LSB-2 method uses the two LSBs
of the covering byte to hold two bits from the
message character as shown in Fig. 2 [61-65]. The
capacity of LSB1 and LSB2 methods is limited to
the covering image size. LSB based method requires
a complex logical operation to employ message
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Coverinng speech file

Stego speech file

2. THE SUGGESTED METHOD

NN »DWV ,,,,, LSB-8 bits from the binary version of the speech
; e sample are used to hold the binary version of one
e W woE character from the secret message. Fig. 5 and 6

Closed to infnty PSNR illustrate how to use the LSB-8 bits from the speech
sample to apply character hiding and extracting:

Secret message

o

Stego speech file

Secref message -
Covering sample:

. 0.22567
(@@\ Binary:
0011111111001100111000101100000100101010110110000001101011011111
Character:
A
Decimal:
65
Figure 1: Hiding and Extracting function process Binary:
01000001
Insert in covering sample:
0011111111001100111000101100000100101010110110000001101001000001
Stego sample:
R v Lk MSE=1.9232e-029
o MSE=1.9232¢-
(E_(‘:E‘_'lGI_?" F_.C.T.iﬂ PSNR= 631.4364

11001100 10010001 01100111 11001100 10010‘30;' 01100111

LSB | LSB2 Step 1. Message preparation: Obtain the message, convert to
decimals, Get the message length. Then Covert the message to
binary.
Step 2. Prepare the covering Reshape the speech file. Define the
quantizer with double option (64-bits representation).
Step 3. Message hiding: Use the quantizer to convert the covering
samples to binary. Let the LSB-8 bits of the covering samples
equal the binary version of the message. Use the quantizer to
convert the stego sample to decimals. Return the stego samples
back to the speech row matrix. Reshape the speech file back to the
it gl ﬁ original sizes to get the stego speech file.

Figure 2: Used LSBs of the covering bytes

Covering image

RGBcomponean Stego image
or e

R T

11111111 I O000 e
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=
Secret data Stegobyre | 11111111 <

Figure 5: Using LSB-8 bits hiding function
Bite mime | implementation

e
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Stego sample:
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Figure 3: LSB method data hiding Binary:
0011111111001100111000101100000100101010110110000001101001000001

Extract § LSBs:

01000001

Decimal:

65

Character:

A

Step 1. Stego file preparation: Obtain the stego speech file,

Covering image

= RGB components
of pizet Stego tuage reshape to one row matrix, Get the message length.
UIHY eemmma= i ‘ 3 Step 2. Message extracting: Define the quantizer with double
to !o l':;;‘""’" o =5 o option. Get the stego samples. Use the quantizer to convert the
Secret data e’ 2 . samples to binary. Let the message equal all the LSB8s of the
1 @lem  oeine $rmmo ‘ Aioon stego samples. Convert the binary message to decimal. Convert
'I' — (s J—row ToL.... m—— the decimal message to characters to get the secret message

Figure 6: Using LSB-8 bits for character extracting.
Figure 3: LSB2 method data hiding

hiding and extracting. The message bytes are to be  An illustration of the message hiding and extracting,

hidden-extracted byte by byte and a consecutive set ~ Samples from 1000:1009 of a speech file was
from the Covering image colors are to be used as Selected, and the ten were covered the ten characters

shown in Fig. 3 and Fig. 4. message ‘ABCDEFGHIJ’ is shown in Fig.7.
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mm="ABCDEFGHIJ'

65 66 67 68 69 70 71 72 73 74

mm2 =
01000001
01000010
01000011
01000100
01000101
01000110
01000111
01001000
01001001
01001010
ss1=sp(1000:1009)
0.0012 ss2=num2bin(ql,ss1)
0.0013 001111110101001:
0.0011 0011111
0.0008 011111
0.0006 » 001111110100101:
0.0005 0011111
0.0003 0011111100111
-0.0000 00111111001
-0.0003 1011111
-0.0006 10111111001101:
1011111101000
552(:,57:64)=mm2 3
ss3=bin2num(ql,ss2) 001111110101001. 1000001
o 0011111101010100: 1000010
0.0012 0011111 1000011
0.0013 001111110100101. 1000100
0.0011 0011111101000 1000101
0.0008 00111111001111: 1000110
0.0006 ‘ 00111111001 1000111
0.0005 011111 1001000
0.0003 10111111001101 1001001
-0.0000 1011111 1001010

-0.0003
-0.0006

ssd=num?2bin(ql,ss3)
ss3:

0.0012 0011111101010011 1000001
0.0013 00111111010101001 1000010
0.0011 0011110101001 1000011
0.0008 pmlggee 00111111010010111 1000100
MLLE 0011111010001 1000101
0.0005 001111110011111 1000110
0.0003 001111110011001 1000111
-0.0000 10111111 1001000
-0.0003 1011111100101 1001001
-0.0006 1011111010001 1001010

mm3=ssd(:,57:64)
mm3 =
01000001
01000010
01000011
01000100 S—])—-—
01000101
01000110
01000111
01001000
01001001
01001010

65 66 67 68 69 70 71 72 73 T4

ABCDEFGHIJ

Figure 7: lllustration of the message hiding and
extracting, Samples from 1000:1009 of a speech file was
selected, and the ten were covered the ten characters
message ‘ABCDEFGHIJ’

3. IMPLEMENTATION AND RESULTS
DISCUSSION

3.1 Speed analysis

A DSF of 321536 samples was chosen as a covering
media, numerous messages were hidden and
extracted using the suggested method. Hiding time,
extracting time, hiding throughput, and extracting
throughput are denoted as: HT, ET, HTP and ETP

respectively. All parameters were calculated in table
1.
Table 1: Speed results
Message HT (s) ET(s) HTP (K ETP (K

length bytes bytes
(Byte) /second) /second)
100 0.0620 0.0100 1.5751 9.7656
500 0.0730 0.0180 6.6888 27.1267
750 0.0780 0.0220 9.3900 33.2919
1000 0.0910 0.0280 10.7315 34.8772
1500 0.1080 0.0370 13.5634 39.5904
2500 0.1460 0.0560 16.7220 43.5965
5000 0.2430 0.0950 20.0939 51.3980

10000 0.4320 0.1910 22.6056 51.1289
50000 2.0450 0.8020 23.8768 60.8829
100000 4.3890 1.5570 22.2502 62.7208
321536 14.7140 5.0020 21.3402 62.7749
Average 2.0346 0.7107 15.3489 43.3776

From table 1 it is shown that the proposed method
provided good speed results, the required times are
linearly grown up when increasing the message
length, while the throughputs remain stable when the
messages reach a certain length as shown in Fig. 8.
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Figure 8: Speed parameters as a function of
message length

Comparing with other methods speeds, a message of
1500 characters was selected, speed up of our
method equal our method throughput divided by
other method throughput, the speed parameters were
calculated, and Table 2 displays the obtained results.
From Table 2 it is shown that the proposed method
provided a good speed up, it decreased the total
processing time (PT=HT+ET) and increased the
total throughput of message steganography.
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Table 2: Speed parameters comparisons messages were hidden and extracted using this

Method HT ET PT TPT Speed  gpeech file, table 4 shows the obtained quality
up of the 4o rameters, F ig. 9 visually proves the quality of the
proposed d hod:

method Proposed method:
Proposed 0.1080 | 0.0370 | 0.1450 | 10.1024 1.0000
CLSB[65] | 0.093 | 0.109 | 0.2020 | 7.2517 | 1.3931 Table 4: Quality parameters when varying the
SLSB[65] | 9.376 | 0.109 | 94850 | 0.1544 | 65.4301 message
DSLSB[65] | 1.029 0.109 | 1.1380 | 1.2872 7.8484 Message MSE PSNR cC NSCR
100 0 Infinity 1 0.0311
. . 500 0 Infinity 1| 01549
3.2 Quality Analysis 750 0 Infinity 1 0.2326
1000 0 Infinity 1 0.3107
. 1500 0 Infinity 1 0.4662
A 1000-character message was processed using our 2500 0 Infinity 1 0.7763
H 5000 1.6933e- 843.3945 1 1.5507
method, several DSFs were se.lected, the quality 70000 07, 943 3088 | 300
parameters between the covering DSFs and the 50000 4.7685¢- 7179115 1 15.5217
stego DSFs were calculated, table 3 shows the ég?ggg ééi%: ggggg;g i gé%%
obtained quality results.
Table 3: Quality of the selected stego DSFs Covering DSF «1o* Histograms
DSF Size MSE PSNR_| CC | NSCR 04 T & 18

1 321536 0 Infinity 1 0.3107

2 200704 0 Infinity 1 0.4982

3 227328 0 Infinity 1 0.4395

4 430080 0 Infinity 1 0.2320

S 82880 9.3703e- | 763.0191 1 1.1957

6 64448 8.8793e- | 739.5271 1 1.5501 : : ] :

7 122816 1.0814e- | 755.8036 1 0.8118 =g 0.5 1 15 2 04 02 0 02 04

8 138176 | 1.3695¢- | 775.9066 | 1 | 0.7230 -

Stego DSF 4

The low values of MSEs, high values of PSNRs, low
values of NSCR and the one values for CC prove that
our method satisfies the quality requirements, the
stego file always has good quality and it is very close
to the covering DSF. Fig. 9 displays the quality of
our method.

Histograms

Covering DSF 10"
0.1 : :

Figure 10: 321536 samples DSF holding 321536

0.05 characters message

0

-0.05

4. CONCLUSION

A high-capacity method of message steganography
i : : : was suggested through simplified hiding and

: : extracting functions. The hidden message size was
equal to the covering speech file size, Increasing the
message length did not impact the quality of the
stego file. speech file, the stego speech file was very
close to the covering one even if the message size
was equal the covering file size. The covering speech
file samples were represented by 64-bits binary
numbers and the LSB-8 bits from the covering
samples were used to hold-extract the message

Figure 9: DSF holding 1000 characters message.

The excellent quality of the stego DSF will persist
even when the message length equals the DSF size.
to show this DSF 1 was selected, and several
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characters.
Our method was tested using numerous speech files.
Visual demonstrations showed that our method
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produced excellent quality stego files. Quality
parameters between the cover files and the stego files
were calculated and tabulated. The resulting values
confirmed the effectiveness of the suggested
method. The speed of our method was validated,
showing favorable performance results. Compared
to other existing methods, our approach significantly
improved speed by reducing the time required for
message steganography.

REFERENCES:

[1]Prof. Ziad A.A. Algadi, Prof. Mohammed K. Abu
Zalata, Ghazi M. Qaryouti, Comparative
Analysis Of Color Image Steganography,
JCSMC, Vol.5, Issue. 11, November 2016,
Pg.37-43.

[2IM. Jose, “Hiding Image In Image Using LSB
Insertion Method With Improved Security And
Quality”, International Journal Of Science And
Research, Vol. 3, No. 9, Pp. 2281-2284, 2014.

[3]JEmam, M. M., Aly, A. A., & Omara, F. A. An
Improved Image Steganography Method Based
On LSB Technique With Random Pixel
Selection. International Journal Of Advanced
Computer Science & Applications,1(7), Pp.
361-366, (2016).
Https://D0i.Org/10.14569/1JACSA.2016.07035
0.

[4]Mohammed Abuzalata; Ziad Alqadi; Jamil Al-
Azzeh; Qazem Jaber, Modified Inverse LSB
Method For Highly Secure Message Hiding,
IJCSMC, Vol. 8, Issue. 2, February 2019, Pg.93
—103.

[5]Rashad J. Rasras, Mutaz Rasmi Abu Sara, Ziad
A. Alqadi, Engineering, A Methodology Based
On Steganography And Cryptography To
Protect Highly Secure Messages Engineering
Technology & Applied Science Research, Vol.9
Issue 1, Pages 3681-3684, 2019.

[6] Zhou X, Gong W, Fu W, Jin L. 2016An
Improved Method For LSB Based Color Image
Steganography Combined With Cryptography.
In 2016 IEEE/ACIS 15th Int. Conf. On
Computer And Information Science (ICIS),
Okayama, Japan, Pp. 14 .
Hittps://Doi.Org/10.1109/1C1S.2016.7550955.

[7]Wu D-C, Tsai W-H. A Steganographic Method
For Images By Pixel Value Differencing.
Pattern Recognition. Lett. 24, 1613-1626. 2003
Https://Doi.Org/10.1016/S0167-
8655(02)00402-6.

e
206

[8]Das R, Das 1. Secure Data Transfer In Iot
Environment: Adopting Both Cryptography
And Steganography Techniques. In Proc. 2nd
Int. Conf. On Research In Computational
Intelligence And Communication Networks,
Kolkata, India, Pp. 296-301, 2016.
Hittps://Doi.Org/10.1109/ICRCICN.2016.7813
674.

[9] Rashad J. Rasras, Mutaz Rasmi Abu Sara, Ziad
A. Algadi, Rushdi Abu Zneit, Comparative
Analysis Of LSB, LSB2, PVD Methods Of Data
Steganography, International Journal Of
Advanced Trends In Computer Science And
Engineering, Vol. 8, Issue 3, Pp.748-754, 2019,
Http://Www.Warse.Org/IJATCSE/Static/Pdf/F
ile/Tjatcse64832019.Pdf

[10] Ayman Al-Rawashdeh, Ziad Al-Qadi, Using
Wave Equation To Extract Digital Signal
Features, Engineering, Technology & Applied
Science Research, Vol. 8, Issue 4, Pp. 1356-
1359, 2018.

[11] K Matrouk, A Al-Hasanat, H Alasha'ary, Z. Al-
Qadi Al-Shalabi, “Speech Fingerprint To
Identify Isolated Word Person”, World Applied
Sciences Journal, Vol. 31, No. 10, Pp. 1767-
1771, 2014.

[12] Saleh Khawatreh, Belal Ayyoub, Ashraf Abu-
Ein, Ziad Algadi , A Novel Methodology To
Extract Voice Signal Features , International
Journal Of Computer Applications, Volume 179
- No.9, January 2018.
[13] Ziad Alqadi, Bilal Zahran, Qazem Jaber,
Belal Ayyoub, Jamil Al-Azzeh, Enhancing The
Capacity Of LSB Method By Introducing
LSB2Z Method, International Journal Of
Computer Science And Mobile Computing,
Vol. 8, Issue 3, Pp. 76-90, 2019.

[14] Ziad A. Algadi, Majed O. Al-Dwairi, Amjad A.

Abu Jazar And Rushdi Abu Zneit, Optimized
True-RGB Color Image Processing, World
Applied Sciences Journal 8 (10): 1175-1182,
ISSN 1818-4952, 2010.
[15] Waheeb, A. And Ziad Alqadi, Gray Image
Reconstruction. Eur. J. Sci. Res., 27: 167-173,
2009.
[16] A. A. Moustafa, Z. A. Algadi, “Color
Image Reconstruction Using A New R'G'I
Model”, Journal Of Computer Science, Vol.5,
No. 4, Pp. 250-254, 2009.

[17] Prof. Ziad A.A. Algadi, Prof. Mohammed K.
Abu Zalata, Ghazi M. Qaryouti, Comparative
Analysis Of Color Image Steganography,
JCSMC, Vol.5, Issue. 11, November 2016,
Pg.37-43.

[18] H. Alasha'ary, K. Matrouk, A. Al-Hasanat,




Journal of Theoretical and Applied Information Technology ~
15% January 2025. Vol.103. No.1 N

© Little Lion Scientific

SATIT

ISSN: 1992-8645

E-ISSN: 1817-3195 |

Z. A Alqgadi, H. Al-Shalabi (2013), Improving
Matrix ~ Multiplication ~ Using  Parallel
Computing,  International  Journal = On
Information Technology (I.RE.I.T.) Vol.1, N. 6
ISSN 2281-2911.
[19] Bilal Zahran, Ziad Alqadi, Jihad Nader,
Ashraf Abu Ein A COMPARISON BETWEEN
PARALLEL AND SEGMENTATION
METHODS USED FOR IMAGE
ENCRYPTION-DECRYPTION, International
Journal Of Computer Science & Information
Technology (IJCSIT) Vol 8, No 5, October
2016.

[20] Z.A. Alqadi, A. Abu-Jazar (2005), Analysis Of

Program Methods Used For Optimizing Matrix
Multiplication, Journal Of Engineering, Vol. 15
N. 1, Pp. 73-78.

[21] Jamil Al-Azzeh, Bilal Zahran, Ziad Alqadi,

Belal Ayyoub, Muhammed Mesleh: A Novel
Based On Image Blocking Method To Encrypt-
Decrypt Color JOIV: International Journal On
Informatics Visualization, 2019.
[22] Jamil Al-Azzeh, Bilal Zahran, Ziad Alqadi,
Belal Ayyoub And Mazen Abu-Zaher: A Novel
Zero-Error Method To Create A Secret Tag For
An Image; Journal Of Theoretical And Applied
Information Technology 15th July 2018.
[23] Jamil Al Azzeh, Ziad Algadi Qazem, M.
Jabber: Statistical Analysis Of Methods Used
To Enhanced Color Image Histogram; XX
International ~ Scientific  And  Technical
Conference; Russia May 24-26, 2017.
[24] Jamil Al Azzeh, Hussein Alhatamleh, Ziad
A. Algadi, Mohammad Khalil Abuzalata:
Creating A Color Map To Be Used To Convert
A Gray Image To Color Image; International
Journal Of Computer Applications (0975—
8887). Volume 153 — No2, November 2016.

Khaled Matrouk, Abdullah Al- Hasanat,
Haitham Alasha'ary, Ziad Al-Qadi, Hasan Al-
Shalabi Analysis Of Matrix Ziad Alqadi Et Al,
International Journal Of Computer Science And
Mobile Computing, Vol.8 Issue.3, March- 2019,
Pg. 76-90.

[26] Mohammed Abuzalata; Ziad Algadi, Jamil Al-

Azzeh; Qazem Jaber Modified Inverse LSB
Method For Highly Secure Message Hiding:
International Journal Of Computer Science And
Mobile Computing, Vol.8 Issue.2, February-
2019, Pg. 93-103.

[27] Qazem Jaber Rashad J. Rasras, Mohammed

Abuzalata, Ziad Alqadi, Jamil Al-Azzeh;
Comparative Analysis Of Color Image
Encryption-Decryption Methods Based On
Matrix Manipulation: International Journal Of

e
207

Computer Science And Mobile Computing,
Vol.8 Issue.2, 2019/3.

[28] Jamil Al-Azzeh, Ziad Alqadi, Mohammed

Abuzalata; Performance Analysis Of Artificial
Neural Networks Used For Color Image
Recognition And Retrieving: International
Journal Of Computer Science And Mobile
Computing, Vol.8 Issue.2, February- 2019.

[29] Rashad J. Rasras, Mohammed Abuzalata; Ziad

Algadi; Jamil Al-Azzeh; Qazem Jaber,
Comparative Analysis Of Color Image
Encryption-Decryption Methods Based On
Matrix Manipulation International Journal Of
Computer Science And Mobile Computing,
Vol.8 Issue.3, March- 2019, Pg. 14-26.
[30] Algaisi Aws, Altarawneh Mokhled, A
Algadi Ziad, A Sharadgah Ahmad , Analysis Of
Color Image Features Extraction Using Texture
Methods , TELKOMNIKA, Vol. 17, Issue 3,
2018.

[31] B. Zahran, J. AL-Azzeh, Z. Al Qadi, M. Al

Zoghoul And S. Khawatreh, “A MODIFIED
LBP METHOD TO EXTRACT FEATURES
FROM COLOR IMAGES", Journal Of
Theoretical And  Applied  Information
Technology (JATIT), Vol.96. No 10, 2018.
[32]J. AL-AZZEH, B. ZAHRAN, Z. ALQADI,
B. AYYOUB, M. ABU-ZAHER, "A Novel
Zero-Error Method To Create A Secret Tag For
An Image", Journal Of Theoretical And Applied
Information Technology (JATIT), Vol.96. No
13, 2018.Pp: 4081-4091.

[33] J. AL-AZZEH, B. ZAHRAN, Z. ALQADL"

Salt And Pepper Noise: Effects And Removal",
International Journal On Informatics
Visualization, Vol.2. No 4, 2018.Pp: 252-256.
[34] Jihad Nader, Ziad Alqadi, Bilal Zahran,
"Analysis Of Color Image Filtering Methods",
International Journal Of Computer Applications
(IJCA), Volume 174, Issue 8, 2017, Pp:12-17.

[35] Ziad Alqgadi, Bilal Zahran, Jihad Nader, "

Estimation And Tuning Of FIR Low Pass
Digital Filter Parameters", International Journal
Of Advanced Research In Computer Science
And Software Engineering, Volume 7, Issue 2,
2017, Pp:18-23.

[36] Khaled Aldebei, Mua’ad M. Abu-Faraj, Ziad A.

Algadi, Comparative Analysis Of Fingerprint
Features Extraction Methods, Journal Of Hunan
University Natural Sciences, Vol. 48, Issue 12,
Pp. 177-182, 2022.
[37] Dr. Mohamad Barakat Prof. Ziad Algadi,
Highly Secure Method For Secret Data
Transmission, International Journal Of
Scientific Engineering And Science, Vol. 6,




Journal of Theoretical and Applied Information Technology ~
15% January 2025. Vol.103. No.1 N

© Little Lion Scientific

SATIT

ISSN: 1992-8645 www jatit.org

E-ISSN: 1817-3195 |

Issue 1, Pp. 49-55, 2022.
[38] Ziad A. Alqadi Mua’ad M. Abu-Faraj,
Rounds Reduction And Blocks Controlling To
Enhance The Performance Of Standard Method
Of Data Cryptography, International Journal Of
Computer Science And Network Security, Vol.
21, Issue 12, Pp. 648-656, 2021.

[39] Ziad Algadi Mua’ad Abu-Faraj, Khaled
Aldebei, DEEP MACHINE LEARNING TO
ENHANCE ANN PERFORMANCE:
FINGERPRINT CLASSIFIER CASE STUDY,
JOURNAL OF SOUTHWEST JIAOTONG
UNIVERSITY, Vol. 56, Issue 6, Pp. 686-694,
2021.

[40] Ziad A. Algadi Mua’ad M. Abu-Faraj,
Improving The Efficiency And Scalability Of
Standard Methods For Data Cryptography,
International Journal Of Computer Science And
Network Security, Vol. 21, Issue 12, Pp.451-
458,2021

[41] Mua’ad M. Abu-Faraj Prof. Ziad Algadi, Using
Highly Secure Data Encryption Method For
Text File Cryptography, International Journal
Of Computer Science And Network Security,
Vol. 20, Issue 11, Pp. 53-60, 2021.
[42] Algaisi Aws, Altarawneh Mokhled, A
Algadi Ziad, A Sharadgah Ahmad, Analysis Of
Color Image Features Extraction Using Texture
Methods, TELKOMNIKA, Vol. 17, Issue 3,
2018.

[43] Ziad A Algadi Amjad Y Hindi, O Dwairi
Majed, PROCEDURES FOR SPEECH
RECOGNITION USING LPC AND ANN,
International ~ Journal ~Of  Engineering
Technology Research & Management, Vol. 4,
Issue 2, Pp. 48-55, 2020.

[44] Ziad A Algadi, Mohamad Tariq Barakat, A
Case Study To Improve The Quality Of Median
Filter, International Journal Of Computer
Science And Mobile Computing, Vol. 10, Issue
11, Pp. 19 - 28, 2021.
[45] Dr. Hatim Ghazi Zaini Prof. Ziad Algadi,
High Salt And Pepper Noise Ratio Reduction,
International Journal Of Computer Science And
Mobile Computing, Vol. 10, Issue 9, Pp. 88 —
97, 2021.
[46] Prof. Mohamad K. Abu Zalata, Hussein N.
Hatamleh, Prof. Ziad A. Alqadi, Detailed Study
Of Low Density Salt And Pepper Noise
Removal From Digital Color Images, IJICSMC,
Vol. 11, Issue. 2, PP. 56 — 67, February 2022.
[47] [43] M. Abu-Faraj, A. Al-Hyari, K.
Aldebei, B. Al-Ahmad, And Z. Alqgadi,
“Rotation Left Digits To Enhance The Security
Level Of Message Blocks Cryptography,” IEEE

208

Access, Vol. 10, Pp. 69388- 69397, 2022,
Doi:10.1109/ACCESS.2022.3187317.

[48] M. Abu-Faraj, A. Al-Hyari, And Z. Alqgadi,
“Experimental Analysis Of Methods Used To
Solve Linear Regression Models,” CMC-
Computers, Materials & Continua, Vol. 72, No.

3, Pp. 5699-5712, 2022,
Do0i:10.32604/Cmc.2022.027364. (Web  Of
Science Indexed, Scopus Indexed).

[49] M. Abu-Faraj, A. Al-Hyari, And Z. Alqadi,
“Complex Matrix Private Key To Enhance The
Security Level Of Image Cryptography,”
Symmetry, Vol. 14, Iss. 4, Pp. 664-678, 2022,
Doi:10.3390/Sym0664.

[50] M. Abu-Faraj, K. Aldebei, And Z. Alqadi,
“Simple, Efficient, Highly Secure, And
Multiple  Purposed Method On Data
Cryptography,” Traitement Du Signal, Vol. 39,
No. 1, Pp. 173-178, 2022,
Doi:10.18280/Ts.390117.

[51] M. Abu-Faraj, And Z. Alqgadi, “Rounds
Reduction And Blocks Controlling To Enhance
The Performance Of Standard Method Of Data
Cryptography,” International Journal Of
Computer Science And Network Security
(IJCSNS), Vol. 21, No. 12, Pp. 648-656, 2021,
Doi: 10.22937/1JCSNS.2021.21.12.89. (Web
Of Science Indexed)
[52] M. Abu-Faraj, And Z. Algadi, “Improving
The Efficiency And Scalability Of Standard
Methods For Data Cryptography,” International
Journal Of Computer Science And Network
Security (IJCSNS), Vol. 21, No.12, Pp. 451-

458, 2021,
Doi:10.22937/1ICSNS.2021.21.12.61. (Web Of
Science Indexed)

[53] M. Abu-Faraj, And Z. Alqadi, “Using
Highly Secure Data Encryption Method For
Text File Cryptography,” International Journal
Of Computer Science And Network Security
(IJCSNS), Vol. 21, No.12, Pp. 53-60, 2021,
Doi:10.22937/IJCSNS.2021.21.12.8. (Web Of
Science Indexed)
[54] M. Abu-Faraj, And M. Zubi, “Analysis
And Implementation Of Kidney Stones
Detection By  Applying  Segmentation
Techniques On Computerized Tomography
Scans,” Italian Journal Of Pure And Applied
Mathematics, Iss. 43, Pp. 590-602, 2020.
(Scopus Indexed)
[55] Prof. Ziad Alqadi, Bits Substitution To
Secure LSB Method Of Data Steganography,
International Journal Of Computer Science And
Mobile Computing, Vol. 11, Issue 8, Pp. 9 — 21,
2022.




Journal of Theoretical and Applied Information Technology ~
15% January 2025. Vol.103. No.1 N

© Little Lion Scientific

SATIT

ISSN: 1992-8645

www jatit.org

E-ISSN: 1817-3195 |

[56] Mohammad S. Khrisat Prof. Ziad Alqadi,
Enhancing LSB Method Performance Using
Secret Message Segmentation, International
Journal Of Computer Science And Network
Security, Vol. 22, Issue 7, Pp. 1-6, 2022.
[57] Hatim Ghazi Zaini And Ziad A. Algadi
Mohammad S. Khrisat, Adnan Manasreh,
COVER IMAGE REARRANGEMENT TO
SECURE LSB METHOD OF DATA
STEGANOGRAPHY, Journal Of Engineering
And Applied Sciences, Vol. 17, Issue 3, Pp.
294-302, 2022.

[58] Mohamad K Abu Zalata, Mohamad T Barakat,
Ziad A Alqadi, Carrier Image Rearrangement
To Enhance The Security Level Of LSB Method
Of Data Steganography, International Journal
Of Computer Science And Mobile Computing,
Vol. 11, Issue 1, Pp. 182 — 193, 2022.

[59] Dr. Mohamad Barakat Prof. Ziad Alqgadi,
IMAGE TRANSFORMATION TO
INCREASE THE SECURITY LEVEL OF LBS
METHOD OF DATA STEGANOGRAPHY,
International ~ Journal ~ Of  Engineering
Technology Research & Management, Vol. 6,
Issue 1, Pp. 42-53,2022.

[60] Naseem Asad, Ismail Shayeb, Qazem Jaber,
Belal Ayyoub, Ziad Algadi, Ahmad Sharadqgh,
Creating A
Stable And Fixed Features Array For Digital
Color Image, [JCSMC, Vol. &, Issue. 8, August
2019, Pg.50 —-62.

[61] Majed O. Al-Dwairi, Amjad Y. Hendi,
Mohamed S. Soliman, Ziad A.A. Alqadi, A
New Method For Voice Signal Features
Creation, International Journal Of Electrical
And Computer Engineering (IJECE), Vol. 9,
Issue 5, Pp. 4092-4098, 2018.

[62] Akram A. Moustafa And Ziad A. Algadi, A
Practical Approach Of Selecting The Edge
Detector Parameters To Achieve A Good Edge
Map Of The Gray Image, Journal Of Computer
Science 5 (5): 355-362, 2009.
[63] ZA Algadi, Musbah Agel, Ibrahiem MM El
Emary, Performance Analysis And Evaluation
Of Parallel Matrix Multiplication Algorithms,
World Applied Sciences Journal, Vol. 5, Issue
2, Pp.211-214,2008.

[64] Ismail Shayeb, Naseem Asad, Ziad Alqadi,
Qazem Jaber, Evaluation Of Speech Signal
Features Extraction Methods, Journal Of
Applied Science, Engineering, Technology,
And Education Is Licensed Under An
Attribution-Non-Commercial- Share Alike 4.0
International (CC BY-NC-SA 4.0)

209

[65] Dr. Mohammed Abbas Fadhil Al-Husainy,
COMPARISON STUDY BETWEEN
CLASSIC-LSB, SLSB AND DSLSB IMAGE
STEGANOGRAPHY, ICIT 2013 The 6th
International Conference On Information
Technology.




