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ABSTRACT
This paper presents a brief review of techniques of two specific areas of digital image processing. One is image compression and other is face recognition. Image compression deals with the problem of reducing the amount of data required to represent a digital image. Image compression techniques are the most concerned topics in today’s technological developments. Image compression reduces the data from the image in either lossless or lossy way. This study presents overview of image compression and face recognition techniques. Face recognition is a necessity of the modern age as the need for identification of individual has increased with the globalization of the world. Personal authentication through face has been under research since last two decades. The performance of the face recognition system has been enhanced using various algorithms. This paper provides an overview of different face recognition approaches.

KEYWORDS: Image compression, Lossless and Lossy compression, Face Recognition, Face recognition techniques
1. INTRODUCTION
Compression refers to reducing the quantity of data used to represent a file, image or video content without excessively reducing the quality of the original data. Image compression is the application of data compression on digital images. The main purpose of image compression is to reduce the redundancy and irrelevancy present in the image, so that it can be stored and transferred efficiently. The compressed image is represented by less number of bits compared to original. Hence, the required storage size will be reduced, consequently maximum images can be stored and it can be transferred in faster way to save the time, transmission bandwidth.

Face recognition is a necessity of the modern age as the need for identification of individual has increased with the globalization of the world. Personal authentication through face has been under research since last two decades. The face recognition technology is a branch of biometrics through which the humans are identified. Nowadays the security of person, information or assets is becoming more difficult and important. The crimes like credit card misuse and computer hacking or security breach in organizations are increasing day by day.

2. IMAGE COMPRESSION
The objective of image compression is to reduce irrelevance and redundancy of the image data in order to be able to store or transmit data in an efficient form. Compression is achieved by the removal of one or more of three basic data redundancies. 
· Coding redundancy, which is present when less than optimal (i.e. the smallest length) code words are used.
· Interpixel redundancy, which results from correlations between the pixels of an image 
· Psycho visual redundancy, which is due to data that is ignored by the human visual system (i.e. visually non-essential information).

[image: ]
Fig.2.1. Image Compression and Decompression

First of all, the image is taken from the image dataset. The mapper converts the input image into inter pixel coefficients. Transformation for the mapper may be DCT, wavelet or Curvelet transform. Each has its own advantages and disadvantages. Second stage is the quantizer which simply reduces the number of bits needed to store the transformed coefficients. It is many to one mapping in which larger values are quantized into smaller value. It is a lossy process and it is the main source of compression in an encoder. Quantization reduced the number of bits so it results some kind of information loss. Quantizer can be scalar or vector quantization. An entropy encoder compressed the quantized values and improves the compression. The reverse Process Decoder, Dequantizer and inverse mapper is obtained to reconstruct the image and it is called decompression.

Compression Techniques:
Digital image is basically array of various pixel values. In the digital image Pixels of neighborhood are correlated and so that this pixels contain redundant bits. By using the compression algorithms redundant bits are removed from the image so that size image size is reduced and the image is compressed. There are Two types of compression algorithm: Lossless and Lossy.  
A. Lossless Compression: In the lossless compression the compressed image is totally replica of the original input image, there is not any amount of loss present in the image.  

a. Run Length Encoding: Run length Encoding (RLE) is one of the simplest image compression techniques. It consists of replacing a sequence (run) of identical symbols by a pair containing the symbol and the run length [7]. It is used as the primary compression technique in the 1-D CCITT Group 3 fax standard and in conjunction with other techniques in the JPEG image compression standard. 

b. Entropy encoding: Entropy encoding is a lossless data compression scheme that is independent of the specific characteristics of the medium. One of the main types of entropy coding creates and assigns a unique prefix-free code to each unique symbol that occurs in the input. These entropy encoders then compress data by replacing each fixed-length input symbol with the corresponding variable length prefix-free output codeword. The length of each codeword is approximately proportional to the negative logarithm of the probability. Therefore, the most common symbols use the shortest codes. 

c. Predictive Coding: Predictive Coding Technique constitute another example of exploration of interpixel redundancy, in which the basic idea to encode only the new information in each pixel. This new information is usually defined as the difference between the actual and the predicted value of the pixel. The predictor’s output is rounded to the nearest integer and compared with the actual pixel value: the difference between the two- called prediction error. This error can be encoded by a Variable Length Coding (VLC). The distinctive feature of this method lies in the paradigm used to describe the images. The images are modeled as non-causal random fields 

 B. Lossy Compression: In lossy compression the compressed image is not same as the input image, there is some amount of loss is present in the image. 


a. Transform encoding: Transform coding is a type of data compression for "natural" data like audio signals or photographic images. The transformation is typically lossy, resulting in a lower quality copy of the original input. In transform coding, knowledge of the application is used to choose information to discard, thereby lowering its bandwidth. The remaining information can then be compressed via a variety of methods. When the output is decoded, the result may not be identical to the original input, but is expected to be close enough for the purpose of the application. 

 b. Vector Quantization: Vector quantization (VQ) technique is the extension of Scalar quantization in multiple dimensions. This technique develops a dictionary of fixed-size vectors which are called code vectors. A given image again partitioned into non-overlapping blocks called image vectors. Then for each image vector, the closest matching vector in the dictionary is determined and its index in the dictionary is used as the encoding of the original image vector. 

c. Fractal Coding: In Fractal Coding decompose the image into segments by using standard image processing techniques such as edge detection, color separation, and spectrum and texture analysis. Then each segment is looked up in a library of fractals. The library actually contains codes called iterated function system (IFS) codes, which are compact sets of numbers. Using a systematic procedure, a set of codes for a given image are determined, such that when the IFS codes are applied to a suitable set of image blocks yield an image that is a very close approximation of the original.

3. FACE RECOGNITION
A facial recognition methodology is a way to automatically verify person by matching his digital image with the database of images. There are three operations involved in Face Recognition: a. Face Detection b. Features Segmentation. c. Face Recognition.
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Fig. 3.1. The basic ﬂowchart of a face recognition

Face Recognition Techniques:
Image based face recognition approaches can be classified as under:
Geometric Approach Face geometry was the first historical way to recognize people. There are lot of geometric features based on the points. These geometric features may be generated by segments, perimeters and areas of some figures formed by the points. Geometric features includes Lip thickness, Nose profile, eyes separation etc. The approach is automatic point location, which may cause problem to bad quality images . Elastic face matching 

Elastic graph matching (EGM) is a biologically inspired algorithm for object recognition in the field of computer vision. Visual objects in EGM are represented as labeled graphs, where the nodes represent local textures based on Gabor wavelets and the edges represent distances between the nodes location on an image.

Neural Network for access control Face recognition is a widespread technology used for access control. A multilayer perceptron neural network is considered for access control based on face recognition. The NN architecture if in explored from may be used in real time application . 

Principal Components Analysis PCA is a technique pioneered by Kirby and Sirovich in 1988, it is commonly referred to as the use of Eigen face. The size of the probe and gallery image must be of same size and normalized to a line up the eyes and mouth of the subject within the images.PCA technique is used to reduce the dimension of the data by means of data compression basics [31] and reveals the most effective low dimensional structure of the facial patterns. The reduction in the dimension will remove the information that is not useful [32] and it will decomposes the face structure into orthogonal component known as Eigen face and each of the Eigen face are represented as the weighted sum of the Eigen face, which are stored in 1D array. Then the probe 

image is compared with the gallery image by measuring the distance between their between their respective feature vectors. Basically in PCA technique requires the full frontal face which is to be presented each time otherwise the image will result in poor performance.

Independent Component Analysis ICA derived from a linear representation of non-Gaussian data. The most common method for generating spatially localized features is to apply independent component analysis (ICA) to produce basis vectors that are statistically independent. A number of algorithms for performing ICA have been proposed and has been proved successful for separating randomly mixed auditory signals (the cocktail party problem) and for separating electroencephalogram (EEG) signals and functional magnetic resonance imaging (MRI) signals.

Linear Discriminant Analysis LDA is a classification method originally developed in 1936 by R.A. Fisher. It is a simple mathematically robust and often produces models whose accuracy is as good as more complex methods. Discriminant analysis is a classical method of classification that has stood the test of time. LDA is based upon the concept of searching for a linear combination of variables (predicators) that best separates two classes (targets). LDA is closely related to analysis of variants (ANOVA) and regression analysis, which also attempt to express one dependent variable as a linear combination of other features of measurements. LDA is an enhancement to PCA and factor analysis constructs a discriminant subspace that minimizes the scatter between images of same class and maximizes the scatter between different class images. LDA does not perform very well due to the testing simples are from persons not in the training set and also when markedly different samples of trained classes are presented, samples are presented from different background. Therefore later on LDA is overcome from these drawbacks

Discrete Cosine Transform (DCT)The basic idea is to use the discrete cosine transform (DCT) as a means of feature extraction for later face classification. Classification is based on a simple Euclidean distance measure. When we apply the DCT for feature extraction from the N*N image then we get a 2D coefficient matrix in this matrix high frequency components are located at the top left corner of the matrix and the low frequency component are located at the bottom right corner of the matrix. the DCT Equation

[image: ]

And for the coefficient selection static coefficient selection approach is used in this approach zigzag scanning is used as shown in figure 2.1below.

[image: ]
Fig 3.2. Zigzag Scanning forr Obtaining DCT Coefficients for Feature Vector

Euclidean Classifier
Euclidean classifier is used to find the best match between the train and test images. It is calculated as shown in Eq.
[image: ]
 and  are the coordinates of p and q in the N dimensional space, corresponding to the train and test images. Minimum distance thus corresponds to maximum correlation.
	
4. CONCLUSION
This paper constitutes the idea of image compression, numerous technologies, different types of images used within the photo compression. All the image compression techniques are useful in their related areas and every day new compression techniques is developing which gives better compression ratio. Based or different technology, the quality of image can be measured by various important parameters like compression ratio, MSE, PSNR. two types of techniques can be used for compression. In lossless techniques image quality is maintained as original after decompression but not too much compression ratio can be achieved. But in case of lossy techniques compression ratio can be achieved more than lossless but at the cost of image quality. This paper discusses the different approaches which have been employed in automatic face recognition. In the geometrical based methods, the geometrical features are selected and the significant facial features are detected. The research will be focused to develop the computational model for face recognition that will be fast, simple and accurate in different environment. Face detection is a necessary ﬁrst-step in face recognition systems, with the purpose of localizing and extracting the face region from the background Face recognition is a challenging problem in the field of image analysis and computer vision that has received a great deal of attention over the last few years because of its many applications in various domains. The review makes clear that, the field will continue to interest researchers in the days to come.
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