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ABSTRACT: 
 

Radiography is a reliable non-destructive testing (NDT) technique of 
welded components which plays an 
important role in ensuring the reliable performance of these 
components. The automation of processing of 
radiographic images is an essential stage of any inspection and 
interpretation aid. A number of signal and image 
processing tools have been specifically developed for use with 
radiographic images and adapted to function 
autonomously through automatic configuration of the interpretation 
parameters according to the nature of the data. 
This paper presents several methods based on multi-resolution 
analysis through Wavelet transform and texture 



analysis for de-noising and enhancing the quality of the collected data 
to help in automatic and accurate detection 
and classification of weld defects. The automatic detection is 
implemented using multi-resolution analysis, 
Wavelet packet transform, and statistical techniques. While the 
automatic classification is implemented using the 
support vector machines which are considered faster and more 
accurate than artificial neural networks. 
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  :  والطرق المستخدمةطريقة البحث
م ھذا البحث طریقة لتحدید وتصنیف عیوب اللحام فى الصور الإشعاعیة أوتوماتیكیاً عن طریق یقد

إستخدام عدة معالجات للصور والإشارات الإشعاعیة والتى تتكیف أوتوماتیكیاً مع تغییرات طبیعة 
ویعرض ھذا البحث عدة طرق تعتمد على التحلیل متعدد الدقة عن طریق . الصور والاشارات

ام التحویل المویجى والتحلیل النسیجى لإزالة تأثیر الضوضاء وتحسین حالة الصور المجمعة إستخد
كما یقدم البحث طریقة . تحدید أماكن العیوب بالصور وتصنیفھا أوتوماتیكیاًمما یساعد فى عملیتى 
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abstract 
This paper investigates the Range-Doppler Algorithm based on the 
Fractional Fourier Transform (RDAFrFT) 



to obtain High-Resolution (HR) images for targets in Synthetic Aperture 
Radar (SAR) imaging. 
A mathematical framework for the RDA-FrFT is developed in this paper 
with closed-form expressions 
for the range and azimuth compression. The channel effect is 
considered in this paper for the first time 
with three inverse techniques to reduce this effect; inverse filter 
deconvolution, Linear Minimum Mean 
Square Error (LMMSE) deconvolution, and regularized deconvolution. 
The performance of the RDA-FrFT is 
compared with the classical RDA, which is based on the Fourier 
Transform (FT). Simulation results reveal 
that the RDA-FrFT offers better focusing capabilities and greater side-
lobe reduction ratios. The reflectivity 
profile obtained with the RDA-FrFT demonstrates a superior 
performance to the classical RDA. Results 
show also that the RDA-FrFT gives low Peak Side-Lobe (PSL) and 
Integrated Side-Lobe (ISL) levels after 
range and azimuth compression for the detected targets. Finally, the 
results reveal that the proposed 
regularized deconvolution technique enhances the performance of the 
RDA-FrFT significantly if the 
channel effect is considered. 
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H I G H L I G H T S 
* A new method for RTD signal identification based on power density spectrum 
(PDS) is proposed. 

* The idea of applying feature extraction from the PDS of RTD signal is 
interesting and has novelty. 
* The performance of the proposed approach is tested in the presence of 
different kinds of noise. 
* The proposed approach is robust and reliable especially in the presence of 
noise. 
* The proposed approach can achieve recognition rates up to 100%. 
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a b s t r a c t: 
One of the most important applications of radioisotopes in industry is 
the residence time distribution 
(RTD) measurement. RTD can be used for optimizing the design of 
industrial systems and determining 
their malfunctions. The RTD signal may be subject to different sorts of 
noise. This leads to errors in the 
RTD calculations, and hence leads to wrong analysis in the 
determination of system malfunctions. This 
paper presents a proposed approach for RTD signal identification 
based on power density spectrum 
(PDS). The cepstral features are extracted from the signal or/and its 
PDS. The PDS is estimated using 
nonparametric, parametric, and eigen-analysis methods. The 
identification results are analyzed and 
compared for different estimation methods in order to select the best 
PDS estimation method for RTD 
signal identification. Neural networks are used for training and testing 
in the proposed approach. The 
proposed approach is tested using RTD signals obtained from the 
measurements carried out with 



radiotracer technique. The experimental results show that the 
proposed approach with features 
extracted from the PDS of the RTD signals calculated using eigen-
analysis methods is the most robust 
and reliable in RTD signal identification. 
& 2012 Elsevier Ltd. All rights reserved. 
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Abstract: 
 This paper presents 1 a new approach for efficient image transmission 
overMulti- 
2 Carrier Code Division Multiple Access (MC-CDMA) systems using 
chaotic interleaving. 



3 The chaotic interleaving scheme based on Baker map is applied on 
the image data prior to 
4 transmission. The proposed approach transmits images over 
wireless channels, efficiently, 
5 without posing significant constraints on the wireless communication 
system bandwidth and 
6 noise. The performance of the proposed approach is further 
improved by applying Frequency- 
7 Domain Equalization (FDE) at the receiver. Two types of frequency-
domain equalizers are 
8 considered and compared for performance evaluation of the 
proposed MC-CDMA system; 
9 the Zero-Forcing equalizer and the Linear Minimum Mean Square 
Error (LMMSE) equal10 
izer. Several experiments are carried out to test the performance of the 
image transmission 
11 with different sizes over the proposed MC-CDMA system. 
Simulation results show that 
12 image transmission over wireless channels using the proposed 
chaotic interleaving approach 
13 is much more immune to noise and fading.Moreover this chaotic 
interleaving process adds a 
14 degree of encryption to the transmitted data. The results also show 
a noticeable performance 
15 improvement in terms of the RootMean Square Error and Peak 
Signal-to-Noise Ratio values 
16 when applying FDE in the proposed approach, especially with the 
LMMSE equalizer 
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ویقترح البحث إستخدام خرائط بیكر العشوائیة فى تحسین أداء نظام نقل الصور حیث تمكن . الأنظمة
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ABSTRACT:  



Mammograms are X-ray images, which are used in breast cancer 
detection. Automatic pectoral muscle removal on Medio-Lateral 
Oblique-view (MLO) of mammograms is an essential step for many 
mammography processing algorithms. Presence of pectoral muscle 
gives false positive results in automated breast cancer detection. The 
sizes, the shapes and the intensity contrasts of pectoral muscles 
change greatly from one MLO view to another. So, the suppression or 
exclusion of the pectoral muscle from the mammograms is demanded 
for computer-aided analysis, and this task requires the identification of 
the pectoral muscle. The main objective of this study is to propose an 
automated method to efficiently identify the pectoral muscle in MLO 
mammograms. This work uses a normalized graph cuts segmentation 
technique for identifying the pectoral muscle edge.  

Keywords: 
Mammograms, Pectoral muscle, Image segmentation, 
Normalized graph cuts.  
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a b s t r a c t 
This paper presents a new approach for feature extraction from 
radiography images acquired with gamma 
rays in order to detect weld defects. In this approach, images are 
lexicographically ordered into 1D signals. 
Then, Mel-Frequency Cepstral Coefficients (MFCCs) and polynomial 
coefficients are extracted from these 
signals, one of their transforms, or both of them. Discrete Wavelet 
Transform (DWT), Discrete Cosine 
Transform (DCT), and Discrete Sine Transform (DST) are tested and 
compared for efficient feature 
extraction. Neural networks are used for featurematching in the 
proposed approach. Sixteen radiography 
images containing seventy three weld defects are used to evaluate the 
performance of the proposed 
approach. For performance evaluation, the tested images are 
degraded by Gaussian, impulsive, speckle, or 
Poisson noises with and without blurring. The experimental results 
show that the proposed approach can 
be used in a reliable way for automatic defect detection from 
radiography images in the presence of noise 
and blurring. 
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Abstract : 
 
 
This paper presents some image processing techniques that can be 
used for radiographic image enhancement. Contrast enhancement, 
filtering, denoising, and interpolation processes are carried out in this 
paper. Contrast enhancement is carried out using adaptive histogram 
equalization. Filtering is carried out using median, Wiener, Lee, and 
Kuan filters. Wavelet and curvelet transforms are used for image 
denoising. Three interpolation are carried out. The results are 
evaluated qualitatively and quantitatively using the Peak Signal-to-
Noise Ratio (PSNR), Root Mean Squire Error (RMSE), Standard 
Deviation (SD), smoothness, entropy, Structural Similarity (SSIM), and 
execution time. The results show that the contrast enhancement 
improves the radiographic image quality, the Wiener filter achieves 
better enhancement results than other filters, the curvelet transform 
denoising gives better enhancement than wavelet denoising. The 
bicubic interpolation with resolution factor two is promising in terms of 
the quality assessment metrics.  
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abstract: 
This paper presents three laboratory experiments, which have been 
carried out using the 
Molybdenum-99 (Mo99) radiotracer to measure the residence time 
distribution (RTD), the mixing 
time and the flow rate in a water flow rig. The results of the RTD 
measurement experiment are 
preprocessed using the MATLAB software for background correction, 
radioactive decay correction, 
starting point correction, filtering, and data extrapolation. After 
preprocessing, six mathematical 
models are investigated on this data using the International Atomic 
Energy Agency (IAEA) RTD 
software. The parameters of each model are optimized to calculate the 
value of the RTD, and to 
determine the model, which gives the best match with the practical 
data. The selected model with the 
best match is used to calculate the RTD in this experiment. The mixing 
time experiment is carried out 
for different rotation speeds and repeated three times in each case. 
The results show that the mixing 
time is inversely proportional to the rotation speed. The flow rate 
experiment is carried out to measure 
the flow rate in the flow rig. The experimental results show a high 
reliability of the radiotracer used in 
the RTD, mixing time and flow rate measurements. 
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 لإكتشاف عیوب اللحامات فى صور أشعة جاما باستخدام تحویل  جدیدة طریقةیقدم ھذا البحث
استخلاص صفات ممیزة لكل منھا تساعد فى ماط العیوب عن طریق الكبسترم بھدف التعرف على أن

 یتم استخلاص معاملات ثمحیث یتم تحویل الصور إلى إشارات أحادیة البعد . الكشف الآلى عنھا
 كما یتم .كلیھماأو من تحویلاتھا ، أو من إحدى ھذه الإشارات من كثیرة الحدودالكبسترم ومعاملات 

وقد أظھرت النتائج . تدریب الشبكات العصبیة للتعرف على عیوب اللحام فى أى صور أخرى جدیدة
  . تفوقاً واضحاً للطریقة المقترحة فى فى وجود أنواع مختلفة من العیوب والشوشرة
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Abstract : 
This paper introduces a new speech cryptosystem, 
which is based on permutation and masking of speech 
segments using multiple secret keys in both time and transform 
domains. The main key is generated, randomly, using a 
Pseudo Noise (PN) sequence generator, and two other keys 
are generated from the main key to be used in the subsequent 
rounds of encryption. Either the Discrete Cosine Transform 
(DCT) or the Discrete Sine Transform (DST) can be used 
in the proposed cryptosystem to remove the residual intelligibility 
resulting from permutation and masking in the 
time domain. In the proposed cryptosystem, the permutation 
process is performed with circular shifts calculated from the 
key bits. The utilized mask is also generated from the secret 
key by circular shifts. The proposed cryptosystem has a low 
complexity, small delay, and high degree of security. Simulation 
results prove that the proposed cryptosystem is robust 
to the presence of noise. 
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  . جمیع المشاركین بالبحث:صاحب فكرة البحث

  :             المشاركین في البحث 
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  : والطرق المستخدمةطريقة البحث
  

یقدم ھذا البحث طریقة جدیدة لتشفیر الإشارات الصوتیة باستخدام مفاتیح تأمین متعددة یتم تولیدھا 
وقد تمت المقارنة بین النطاق الزمنى . عشوائیاً فى كل من النطاق الزمنى ونطاقات التحویل

النتائج الجودة العالیة للتشفیر فى نطاقات التحویل وقد أظھرت .ونطاقات التحویل للغرض المذكور



ودرجة الثبات العالیة لنظام التشفیر المقترح لاسیما فى وجود الشوشرة بالإضافة إلى بساطتھ من 
  .حیث التعقید وصغر الزمن المطلوب للتشفیر
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Abstract: 
—The Laser Doppler Vibrometer (LDV)-based Acoustic to 
Seismic (A/S) landmine detection system is one of the reliable and 
powerful landmine detection systems. The interpretation of the 
LDVbased 
A/S data is performed off-line, manually, depending heavily on 
the skills, experience, alertness and consistency of a trained operator. 
This takes a long time. The manually obtained results suffer from 
errors, particularly when dealing with large volumes of data. This 
paper proposes some techniques for the automatic detection of objects 
from the acoustic images which are obtained from the LDV-based 
A/S landmine detection system. These techniques are based on 
color image transformations, morphological image processing and the 



wavelet transform. The proposed techniques are compared 
considering 
the probability of detection, the false alarm rate, the accuracy and the 
processing speed. 
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یقدم ھذا البحث مجموعة من التقنیات ذات الكفاءة العالیة لكشف الألغام أوتوماتیكیاً فى صور 

كما . وجیة فى ھذه الطرقوقد تم إستخدام تقنیات التقسیم والتحویلات المورفول. الموجات الصوتیة
مقارنة مت توقد . ضاً إستخدام التحویل المویجى مع التحویلات المورفولوجیة لھذا الغرضتم أی

 وقد .دقة وسرعة المعالجةالو  كاذبالنذار الإمعدل  و الكشفیةاحتمالمن حیث التقنیات المقترحة 
یث أن أظھرت النتائج تفوقاً كبیراً للتحویل المویجى مع التحویلات المورفولوجیة فى كشف الألغام ح

  .ھذه التحویلات تعمل على تقلیل المساھمة التى یتم البحث فیھا عن اللغم بطریقة أكثر كفاءة
 
  


