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ABSTRACT: Face recognition is one of the challenging fields and rigorous research has been carried out in this
regard. Though the technique is robust in recognizing faces for authentication, it often deals with storing quite a large
number of face images of the same person with variations in pose, occlusions, expressions, etc. When many subjects
are taken into account, the number of samples in the training database becomes considerably high and the storage
becomes cumbersome. Hence memory management becomes a bigger issue and this is often a domain on which not
much fuss is laid upon. The aim of this paper is to throw light on data compression and use a few of the techniques to
compress face images. 507 face images from the AR face database were used and compressed with four different
algorithms. The Compression Ratio (CR) and Bits Per Pixel (BPP) were calculated. It was found that these techniques
were vital for building efficient face recognition systems.
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I.INTRODUCTION

Face recognition is a non-intrusive form of identifying a given face image and matching it against a set of faces in the
database, in order to validate a person [1]. Today there are a number of face recognition algorithms available and it can
be attributed to the rigorous research done in this regard. Even then, face recognition has been an active research
domain in computer science. This is due to the fact that the inability or limited functionality of these systems in real
time applications. The major reason being the variation in faces due to change in poses [2], age, goggles and other
accessories, facial hair, illumination, etc [3].

Data compression is an art of representing data in a compact form, either for storage or for transmission
purpose.Understanding the redundancy inherent in the data is crucial for designing effective data compression
algorithms. There are basically two types of compression algorithms: Lossy and lossless compression. In lossy
compression, some information is usually lost during the compression process. The system discards unimportant data,
thereby providing higher compression rates. Whereas in lossless compression, no information is lost during the
compression schemes [4-6]. The reconstructed data is identical to the original data in this case [7]. Lossless
compression is basically applicable in critical systems like medical image applications, computer programs, etc.

The paper aims at effectively using a few of the data compression algorithms for compressing the face images thereby
increasing the storage space of the training database. This helps in addition of more images, thereby adding to the
efficiency of the face recognition system.

The rest of the paper is organized as follows. The related work is given in Section Il. Section Ill deals with the
implementation details along with the details of the face database used for the study. The results of the proposed
implementation are given in Section V. The paper concludes in Section V.

I1.RELATED WORK

Compression of face images in face recognition systems is being effectively deployed these days. A detailed survey of
this can be found in [11]. The effects of image compression algorithms in face recognition systems have been studied in
[9]. The impact of lossy compression techniques on fingerprints and face recognition systems has been assessed in [13].
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The techniques used were JPEG, JPEG2000 and WSQ. In [10] an algorithm is devised which works directly with JPEG
compressed images by using the DCT features rendered by the JPEG standard. This has also avoided the overhead of
decompressing the image before recognition. Currently the shift from 2D images to 3D images to achieve better
recognition results has been carried out. The storage of 3D face data requires lots of memory when compared to its 2D
counterpart. A method to compress 3D face data and using it for the face recognition purpose has been proposed as in
[12].

IH1.IMPLEMENTATION

Totally 507 face images from the AR face database were taken for the study. The images were arranged with proper
labelling and were assessed using Matlab. The details of the face database used in the study are as given below:

A. AR Face Database

The database was created by Aleix Martinez and Robert Benavente in the Computer Vision Center (CVC) at the U.A.B.
in the year 1988. It was the first database to include occlusions. The total number of subjects used here is 126 with
4000 total images. It provides provision for variation in illumination, frontal poses, expression, scarves, eye glasses,
etc. [8]. The size of the RGB colour images is 768 x 576 pixels. In a 2-week interval, the subjects face images were
captured twice by subjecting them to 13 different conditions. Fig. 1 shows samples taken from the AR Face Database.
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Fig. 1 Sample images from AR Face database
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Each image was compressed using Progressive Coefficients Significance Methods (PCSM), Coefficients Thresholding
Methods (CTM-1)and Coefficients Thresholding Methods (CTM-2). The tests used in these categories were:

1) Set Partitioning In Hierarchical Trees (SPIHT).

2) Subband thresholding of coefficients and Huffman encoding.
3) Global thresholding of coefficients and fixed encoding.

4) Global thresholding of coefficients and Huffman encoding.

In all the above cases, the Compression Ratio (CR) and Bits Per Pixel (BPP)were computed. The results are given in
the results and discussion section.

IV.RESULTS AND DISCUSSIONS

The values of CR and BPP for the tests conducted on the face images are given through Fig. 2 through 5 respectively.
Note that CR indicates that the compressed image is stored using CR % of the initial storage size while BPP is the
number of bits used to store one pixel of the image. Figures 2a, 3a, 4a, and 5a depict the compression ratios bestowed
by the four algorithms. X axis represents the images and Y axis depicts the compression ratios for the corresponding
images. It was found that the compression ratio returned by SPHIT algorithm was better when compared to the other
algorithms. Figures 2b, 3b, 4b and 5b depict the Bits Per Pixel (BPP) for the compression algorithms. X axis represents
the image numbers and the corresponding BPP returned by the compression algorithms are given along Y axis. It was
found that the SPIHT algorithm gave better BPP values when compared to the rest.
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The paper aims at comparing the efficiencies of different image compression algorithms for using them in face
recognition systems. The importance of image compression is stressed so as to facilitate more storage space for newer
class of face images in the training database.
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