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Abstract 
In this paper, we present a symmetric-key encryption algorithm that is 
designed to encrypt data blocks of any size , which is an integer multiple of 32 
bits .This algorithm depends on four parameters; the word size (w), the 
nonnegative number of rounds (r), the key length in bytes (b), and the block 
size (L). The key feature of the proposed algorithm is that the number of keys 
used in the encryption/decryption processes depends only on the number of 
rounds, not the block size. Thus, any block can be encrypted using the same 
number of keys, if the same number of rounds is used. The proposed 
algorithm was compared to the advanced encryption standard (AES). The test 
results show that theproposed algorithm has a self-confusion/diffusion 
mechanism, does not depend on the plainimage, and has a better computation 
time and throughput.   
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Abstract: 
In this paper, a diffusion mechanism for encrypting data in the electronic code 
book (ECB) mode is introduced. Our diffusion mechanism treats the 
encryption leakages of the ECB mode by using a substitution/permutation 
network (SPN), which diffuses the bytes of the data together before 
encryption. The tests were made on AES and RC6 block ciphers implemented 
in the ECB mode pre-processed with our mechanism and the results were 
compared to those obtained by these ciphers implemented in the ECB, cipher 
block chaining mode (CBC), cipher feedback (CFB) and output feedback 
(OFB) modes. Experimental results verify that this mechanism gives any 
encryption algorithm implemented in the ECB mode the ability to encrypt the 
data in a better efficiency than the CBC mode without losing the benefits of the 
ECB mode of parallel processing provided by processing powers nowadays. 
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Abstract 



It's a fact that nonlinear color models like Hue-Saturation -Value/ Brightness/ 
Luminance/ Intensity (HSV/ HSB/ HSL/ HSI) have special feature for each 
channel. So in this paper we propose a new hybrid compression system that 
deals with each channel with a suitable compression technique to obtain 
encoded images with less size and high decoding quality than the traditional 
encoding methods. 
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Abstract: 
A modified inter-band scheme based on the predictors used by lossless JPEG 
and Set Partitioning In Hierarchical Trees (SPIHT) algorithms is proposed for 
compression of multispectral images. In this scheme, the value of the current 
pixel in the current band is predicted by the best JPEG predictor on the 



previously encoded band. After that, the difference between the actual value 
and the predicted value is encoded by the SPHIT algorithm, and then 
transmitted over a wireless channel using an Orthogonal Frequency-Division 
Multiplexing (OFDM) system. Improvements are achieved in the Peak Signal-
to-Noise Ratio (PSNR) of the communicated images for the proposed 
technique compared with the SPIHT –OFDM algorithm only. 
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Abstract:  

To identify objects in satellite images, Multispectral (MS) images with high 
spectral resolution and low spatial resolution, and Panchromatic (Pan) images 
with high spatial resolution and low spectral resolution need to be fused. 
Several fusion methods such as the Intensity-Hue-Saturation (IHS), the 
Discrete Wavelet Transform (DWT), the Discrete Wavelet Frame Transform 
(DWFT), and the Principal Component Analysis (PCA) have been proposed in 
recent years to obtain images with both high spectral and spatial resolutions. 
In this paper, a hybrid fusion method for satellite images comprising both the 
IHS transform and the DWFT is proposed. This method tries to achieve the 
highest possible spectral and spatial resolutions with as small distortion in the 
fused image as possible. A comparison study between the proposed hybrid 
method and the traditional methods is presented in this paper. Different MS 
and Pan images from Landsat-5, Spot, Landsat-7, and IKONOS satellites are 
used in this comparison. The effect of noise on the proposed hybrid fusion 
method as well as the traditional fusion methods is studied. Experimental 
results show the superiority of the proposed hybrid method to the traditional 
methods. The results show also that a wavelet denoising step is required 
when fusion is performed at low Signal-to-Noise Ratios (SNRs).  
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ABSTRACT 
Image colorization is a new image processing topic which refers to recolor 
gray images to look like the original color images as possible. Different 
methods appeared in the literature to solve this problem, the way which leads 
to thinking about decolorization which means eliminating the colors of color 
images to just small color keys, aid in the colorization process. Due to this 
idea, decolorization is considered as a color image encoding mechanism. In 
this paper we propose a new decolorization system depends on extracting the 
color seeds using morphology operations. Different decolorization methods 
was studied and compared to our system results using different quality 
metrics. 
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Abstract 
Since the human visual system is sensitive to colors rather than gray shades, 
we aim to emphasize the appearance of black and white movies and recolor 
them to obtain near natural colored movies that look like their original colors. 
The goal of our research is to implement a powerful automatic coloring system 
that is suitable for coloring movies with high quality colors and in fast time as 
possible .Our proposed system based on colorizing the movie shot by shot 
rather than frame by frame, so that different techniques are presented like shot 
cut detection , motion estimation, similarity features between images and 
colorization. By this paper we have succeeded to propose and implement a 
complete automatic colorization system specified for movies and we nearly 
achieve our goals. 
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Abstract: 
Real time face recognition systems have become an area of growing interest 
due to its wide area of applications. This paper exploits the energy compaction 
property of the wavelet transform to provide a high performance face 
recognition system using the PCA and ZM techniques on fused and DWT 
approximation sub band images. The experimental results indicate that the 



wavelet sub band images enhance the face recognition accuracy by 27.2% for 
the PCA technique and by 3.9% for the ZM technique. Results also indicate 
that the wavelet approximation sub band images reduce the computational 
time by 50% for the PCA and by 38.46% for the ZM technique. 

Index Terms: 
, wavelet transform,  recognitioninfrared face, image fusion, Eigenfaces

Zernike moments 

 

References 
[1] S. Kong, J. Heo, B. Abidi, J. Paik, and M. Abidi, "Recent Advances in 
Visual and Infrared Face Recognition - A Review," The Journal of Computer 
Vision and Image Understanding, 97,103-135, 2005. 
[2] R. Singh, M. Vatsa, and A. Noore," Hierarchical fusion of multi-spectral 
face images for improved recognition performance," Information Fusion 9 
(2008) 200–210. 
[3] D. Socolinsky, A. Selinger, and J. Neuheisel, "Face recognition with visible 
and thermal infrared imagery," Computer Vision and Image Understanding, 
91, 72–114, 2003. 
[4] X. Chen, P. Flynn, and K. Bowyer, "Visible-light and infrared face 
recognition," in Proceedings of the Workshop on Multimodal User 
Authentication, Santa Barbara, CA, December 2003. 
[5] J. Dowdall, I. Pavlidis, and G. Bebis, "Face detection in the near-IR 
spectrum, "Image Vis. Comput. 21, 565–578, 2003. 
[6] S.G. Kong, J. Heo, F. Boughorbel, Y. Zheng, B.R. Abidi, A. oschan, M. Yi, 
M.A. Abidi, Multiscale fusion of visible and thermal IR images for illumination-
invariant face recognition, Int. J. Comput. Vision 71 (2) (2007) 215–233. 
[7] B. Abidi, "Performance comparison of visual and thermal signatures for 
face recognition," in The Biometrics Consortium Conference, Arlington, VA, 
September 2003. 
[8] L. Wolff, D. Socolinsky, C. Eveland. "Quantitative measurement of 
illumination invariance for face recognition using thermal infrared imagery," 
Proc. IEEE Workshop Compuer. Vision Beyond the Visible spectrum ,Appl. 
2001. 
[9] J. Heo, S. Kong, B. Abidi and M. Abidi, "Fusion of visual and thermal 
signatures with eyeglass removal for robust face recognition," IEEE 
International Workshop on Object Tracking and Classification Beyond the 
Visible Spectrum, 2004. 



[10] G. Bebis, A. Gyaourova, S. Singh and I. Pavlidis. "Face recognition by 
fusing thermal infrared and visible imagery," Image and Vision Computing, 24, 
727–742, 2006. 
[11] S. Mallat, "A Wavelet Tour of Signal Processing," San Diego: Academic 
Press, 1998. 
[12] http://www.Equinoxsensors.com/hid. 
[13] W. Zhao, and R. Chellappa, FACE PROCESSING :Advanced Modeling 
and Methods, 2006, pp. 21–22. 
[14] A. Fitzgibbon, R. Fisher, and M. Pilu "Direct least square fitting of 
ellipses," IEEE trans. On pattern analysis and machine intelligence, 
21(5),1999. 
[15] W. Y. Kim, and Y. S. Kim "A region-based shape descriptor using Zernike 
moments,"Signal Processing Image Communication,16,95-102,2000. 
[16] A. Khotanzad, and Y. H. Hong," Invariant Image Recognition by Zernike 
Moments," IEEE Transaction On Pattern Analysis And Machine Intelligence, 
Vol 12, MAY 1990 

  ــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
  

  

  )9(البحث رقم 

Puplished In: 
 
28th NATIONAL RADIO SCIENCE CONFERENCE 
(NRSC 2011) March 15�17, 2011, National Telecommunication 
Institute, Egypt 

Title 
Hybrid Encoding Scheme for HSI Model Using the Minimum Color Difference 
 
Noura.A.Semary 1, Mohiy.M.Hadhoud 1, Alaa.M.Abbas2 
1 Faculty of Computers and Information – Menoufia University - Shebeen ElKom – 
Egypt 
2 Faculty of Electronic Engineering – Menoufia University- Monouf – Menoufia-
Egypt 
 



ABSTRACT 
It's known that nonlinear color models like Hue-Saturation -Value/ Brightness/ 
Luminance/ Intensity (HSV/ HSB/ HSL/ HSI) have special feature for each 
channel. So in this paper we propose a hybrid compression system that deals 
with each channel with a suitable compression technique to obtain encoded 
images with less size and high decoding quality than the traditional encoding 
methods. There are three encoding techniques will be mixed in our proposed 
system ;Object Compression Technique for the Hue channel, Minimum Color 
Difference for Saturation, and the standard Jpeg2000 encoding technique for 
the Intensity channel. The proposed system results in high compression ratio 
with very good decoding quality. 

Key Words: 
 HSI, HSL, Hue, Saturation, Intensity, Compression, Jpeg2000 
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Abstract: 
  Infrared (IR) Face recognition has become an area of growing interest since 
it can operate in dim light and total darkness. This paper introduces a 
comparative study between the infrared face recognition systems using the 
principle component analysis (PCA) and the Zernike moments (ZM) 
techniques. The performance is evaluated according to the recognition rate, 
time consumption, and immunity to both Salt & Pepper and Gaussian noise. 
The analysis shows that the PCA technique has the same performance as the 
ZM technique if a large size dataset is used. On the other hand, the ZM 
technique outperforms the PCA technique when using a small size dataset, 
but it consumes a time approximately equal to four times that required by the 
PCA technique. The simulations also show that the ZM technique outperforms 
the PCA technique in the presence of both Salt & Pepper and Gaussian Noise 
types at various values of noise variance. 
 



Index Terms: 
face detection, infrared face recognition, principal component analysis, 
Zernike moments. 
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ABSTRACT: 
This paper describes a novel set of algorithms that allows indoor activity to be 
monitored using data from very low resolution imagers and other non-intrusive 
sensors. The objects are not resolved but activity may still be determined. This 
allows the use of such technology in sensitive environments where privacy 
must be maintained. Spectral un-mixing algorithms from remote sensing were 
adapted for this environment. These algorithms allow the fractional 
contributions from different colours within each pixel to be estimated and this 
is used to assist in the detection and monitoring of small objects or sub-pixel 
motion. 
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colour tracking, mixing-un, pixel decomposition, pixel motion- sub 
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ABSTRACT: 
 
Common compression systems treat color image channels similarly, but while 
nonlinear color models like Hue-Saturation - Value/ Brightness/ Luminance/ 
Lightness (HSV/ HSB/ HSL/ HSI) have special feature for each channel, a new 



hybrid compression system is proposed for encoding color images in HSL 
color model using new transformation function (YLD). The 
proposed encoding system deals with each channel with a suitable 
compression technique to obtain encoded images with less size and high 
decoding quality than the traditional encoding methods. There are three 
encoding techniques will be mixed in our proposed system; Object 
Compression Technique for the Hue channel, Luma(Y) Lightness (L) 
Difference (D) – for Saturation, and the standard Jpeg2000 encoding 
technique for the Lightness channel. The proposed system results in very high 
compression ratio with very good decoding quality. 
 

Categories and Subject Descriptors 
F.2.1 [ANALYSIS OF ALGORITHMS AND PROBLEM 
COMPLEXITY]: Numerical Algorithms and Problems--- 
Computation of transforms. 
I.4.2 [IMAGE PROCESSING AND COMPUTER VISION]: 
Compression (Coding)--- Approximate methods. 
 

General Terms: 
Algorithms, Measurement, Performance, Reliability, and 
Experimentation. 
 

Keywords: 
HSL, HSI, HSV, Encoding, Compression, jpeg2000. 
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Abstract: 
 An efficient algorithm for detecting frontalview faces in color images is 
proposed. The proposed algorithm has a special task; it detects faces in the 
presence of skin-tone regions (human body, clothes, and background) Firstly, 
a pixel based color classifier is applied to segment the skin pixels from 
background. Next, a hybrid cluster algorithm is applied to partition the skin 
region. We introduce a new symmetry approach, which is the main 
distinguishing feature of the proposed algorithm. It measures a symmetrical 
value, searches for the real center of the region, and then removes the extra 
unsymmetrical skin pixels. The cost functions are adopted to locate the real 
two eyes of the candidate face region. A template matching process is 
preformed between an aligning frontal face model and the candidate face 
region as a verification step. Experimental results reveal that our algorithm can 
perform the detection of faces successfully under wide variations. 
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Abstract: 
 We consider the use of Zernike moments _ZMs_ for rotationand scale-
invariant classification of images. It is well known that ZMs are rotation-
invariant only. We make use of the major benefit of the Fourier- Mellin _FM_ 
transformation, which changes the rotation and the scale into translation. We 
introduce a new algorithm, which fuses the ZMs with the FM transform and is 
invariant under both rotation and scaling. Two sets of images were used to 
test the proposed algorithm. Experimental results reveal that the proposed 
algorithm has much better recognition rate than using ZMs within a variation of 
rotation between 0 and 360 deg, and scaling down and up between 25% and 
400% of the original size. 
© 2008 Society of Photo-Optical Instrumentation Engineers. _DOI: 
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Abstract: 
 This paper presents a new homomorphic image cryptosystem. The idea of 
this system is based on encrypting the reflectance component after the 
homomorphic transform and embedding the illumination component as a least 
significant bit watermark into the encrypted reflectance component. A 
comparison study is held between the RC6 block cipher algorithm and the 
chaotic Baker map algorithm for the encryption of the reflectance component. 



We present a security analysis for the proposed cryptosystem against the 
entropy, brute-force, statistical, and differential attacks from a strict 
cryptographic viewpoint. Experimental results verify and prove that the 
proposed homomorphic image cryptosystem is highly secure from the 
cryptographic viewpoint. The results also prove that this cryptosystem has a 
very powerful diffusion mechanism (a small change in the plain text makes a 
great change in the cipher image). The homomorphic encryption using RC6 
algorithm is more secure than that using the chaotic Baker map algorithm but 
not robust to noise. Thus, the proposed homomorphic cryptosystem can be 
used in different applications, depending on the core algorithm used. © 2009 
Society of Photo-Optical Instrumentation Engineers. _DOI: 
10.1117/1.3167847_ 
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ABSTRACT : 
In this paper, we propose an efficient method for encrypting images with few 
details using Rijndael and RC6 block ciphers in Electronic Code Book (ECB) 
mode. Images with few details are images with large areas of similar gray 
levels such as medical images, infrared images, and logo images. This leads 
to encryption leakage if the Rijndael or RC6 block ciphers are used. The 
proposed method solves this problem by using a preprocessing step to 
eliminate the repeated patterns before encryption. A comparison is held 
between encryption of images with few details with preprocessing and 
encryption without preprocessing. Experimental results verify that the 
proposed preprocessing method gives the encryption algorithms the ability to 
encrypt images with few details in an efficient manner in the ECB mode. 
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Abstract: 
In this work, we present a secure and robust digital image watermarking 
algorithm using both the Discrete Wavelet Transform (DWT) and the 
Fractional Fourier Transform (FrFT). The main purpose of the paper is to 
obtain a robust watermarking algorithm that is secure and that allows multiple 
watermarks to be embedded in the same cover image. We first 
decompose the host image into its sub-bands with the 2-D DWT. After that, we 
implement the 2-D FrFT on the selected sub-bands. Two random Pseudo-
Noise (PN) sequences are used to modulate the selected FrFT coefficients 
according to the watermark pixels and inverse transforms are performed to get 
the watermarked image. In watermark extraction, we do not need the original 
image. We just need the two PN sequences used in the embedding process 
and the watermark size. So, a correlation coefficient is used to determine 
whether the extracted pixel is one or zero. The proposed algorithm shows 
improved security, capacity and imperceptibility. Also, robustness is still within 
the acceptable range under different attacks. 
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. Robustnessand, Security, FrFT, DWT, Watermarking  
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Abstract:  
Common compression systems treat color image channels similarly. Nonlinear 
color models like Hue-Saturation - Value/ Brightness/ Luminance/ Intensity 
(HSV/ HSB/ HSL/ HSI) have special features for each channel. In this paper a 
new hybrid compression system is proposed for encoding color images in HSI 
color model. The proposed encoding system deals with each channel with a 
suitable compression technique to obtain encoded images with less size and 



high decoding quality than the traditional encoding methods. There are three 
encoding techniques will be mixed in the proposed system; Object 
Compression Technique for the Hue channel, Luma(Y) Intensity (I) Difference 
(D) - for Saturation, and the standard JPEG2000 encoding technique for the 
Intensity channel. The proposed system results demonstrate the proposed 
architecture and give considerable compression ratio with good decoding 
quality. 
 

Keywords:  
Hue, saturation, intensity, encoding, compression. Received March 18, 
2010; accepted July 28, 2011 
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