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ABSTRACT

This paper proposes a new algorithm to improve faoegnition on Joint Photographic Experts Group
(JPEG). An imagine compression on face recognisarealized by discrete cosine transform (DCT)d an
improved compression coding and two dimensionscppal component analysis (2DPCA). A new
approach to improve the face recognition basedJ®BG reduces the effect of class scatter matrix
maximized of diagonal average face image can bigletlvinto basic sub-image, and this paper sets up a
relationship of rows and columns of face image.idtegrated BP neural network is proposed to be used
for face recognition. Experiment simulation showleat the method proposed can effectively improwe fa
recognition rate and reduce the time of featureaeiion.
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1. INTRODUCTION the feasibility of a new approaches proposed for
face recognition. Finally, some of conclusion about
The use of face recognition for solving state-ofa new algorithm of improving face recognition
the-art scientific exploration, pattern recognitiorbased on JPEG is given.
etc. has increased steadily over the last 20 years.
Within this growing trend, it relies heavily on 2. A NEW APPROACH FOR SOLVING OF

developing a new method to improve the quality COMPRESSION OF FACE

of face recognition. Kirby and Sirovich used PCA ~ RECOGNITION WITH DCT AND 2DPCA
method for face recognition to reduce data ) ) .
dimension, which has achieved good results in face A Néw approach of improving face recognition
recognition [1-4]. However, PCA method cannofased on JPEG s realized by image data
deal with posture changes, such as facial expressigompression with discrete cosine transform (DCT)
change. The method of 2DPCA is proposed tgn_d _feature extraction ywth two dimensions
extract face feature to improve quality of imagdrincipal component analysis (2DPCA) [4,6,10].

recognition, tthﬁn Onb the batsis 0;: 2DPCA, SOTG An image is divided into some basic sub-image
improvements have been got, such as, average face _. o .
method, weighted average face method, DiagPCCﬁ}h size of N, X N, which is carried out DCT

method, combining Wavelet transform and PCAVavelet packet decomposition pyramid-like multi-
method, and so on [5-12]. variable-rate feature extraction.

This article is intended to improve image DCT Wavelet decomposition is defined as
processing for face recognition. The remainder dPllowing

this paper is structured as follows. In sectionwg, R

will propose a new approach for solving of —

compression of face recognition with discrete Xkl'kz nZ;) nZ;)an,n2¢2 ¢1 (1)
1™ 27

cosine transform (DCT) and two dimensions

principal component analysis (2DPCA). In section
. . T 1

3, we will put forward an integrated BP neural ¢, =cog—| n += K, )

network for face recognition. In section 4&ome 2

experiment results and analysis are given to vidida

1
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_ T . 1 < in table 1.

¢2 =Co N n, E 2 ©) TABLE 1 Reconstruction Of Face Image With

2 Different Quantization Matrix, Coding Bit Rate And

L. . . Compression Image.
Where N, N, is size of basic sub-image.

o . quantization | Coding SNR (
The low frequency coefficients of a image are bit rate| C . db)
concentrated in the left corner of the chart, aigth h Q It rate| Lomression
frequency coefficients of image are concentrated in (bpp) | rate
the right corner of the chart after DCT. DCT of a | QX9 0.16 5.20 27.889
face image is shown as in Figure 1.
Qx4 0.20 28.60 30.26
- Qx25 |o036 | 2236 32.12
anEe Qx1 0.6 16.8 34.2
. ‘ Qx05 0.8 8.24 37.56
: : Qx03 1.36 5.90 39.45
L 4 -y Changing coding bit rate, the signal noise rate
Figure 1 DCT Of A Face 'Image (SNR) curves of reconstruction of image is shown
in Fig. 3.

An improved compression coding on JPEG is It is shown that reconstruction of image signal to
realized as follows: quantization of the transfornmoise rate is more than 30dB in a large range of
coefficient of DCT Wavelet decomposition is base@dompression.
on JPEG standard, then forecast coding is based onr

DC coefficient of basic sub-image, and entropy N o
coding is based on AC coefficient of basic sub- * T
image with Huffman code table standai8,6]. 3y 7

Since Huffman coding is a kind of difference 3 7

coding which encoded between adjacent elements E ,/

of an image, data of Huffman coding will use & 7 /

difference values to replace the original quantized LY ,;

coefficient of a sub-image. Moreover, for8x 8 w o

sub-image, in case of 16 coefficients continuously «Jl

. . . h [} 4 0 ] (] 4
are zero or 63 coefficients are zero, a variable- 0 b o0 !

length coding will be done [9].The output of a CBE/bps
compression image is a bit sequence.

A restored image is got by Huffman entropyFig' 3. The Relationship_Of Signal Noise Rate (BXR
decoding, DC coefficient and AC variable-length Coding Bit Rate (CBR)
decoding, inverse DCT and inverse quantization.
Reconstruction of JPEG compression of an origin%l
image is shown in Figure 2.

A new approach to improve face recognition
ased on JPEG is that diagonal 2DPCA method is
proposed to improve face recognition accuracy in

which reconstruction image is firstly diagonalized
- .y based on DigPCA, then identification of the image
i S 3 diagonalized is based on the average face method.
: _ The concrete steps performing of face recognition
S based on JPEG given as following:
o Step 1 Diagonalization of a training sample.

Figure 2 Reconstruction Of Image On JPEG (A) AN \where N is a total number of training samplB
Original Image (B)Reconstruction Of Image ¢

is classes of face imageS, is a number of sample

Changing the quantization matrix, coding bit ratdelonged to the class @, is the i sample
and different compression rate. Reconstruction %fe

JPEG compression of an original image is shown longed to the class (B is a face image

s
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diagonalized to be recognized. An average face
image A and an average face class are calculated X4 Xo - Xm
as following
A oy DCT ion codi
A=E(A)=— , 4) . compression coding
n czzl: .Zl: A 2DPCA
- 1 N
A=(A)="2A (5)
Nz
Step 2 Constructing of a between-class scatter Y Y
matrix of a training sample. a between-class scatte BP BP BP
matrix Gt is calculated as following Netl Net2 Net Ne
— AT .
G =E| (A=A (A A)| I I
Lo ®) iy Ve
—_ AT A
= NZ (Ah - A) (Ah - A) Fig. 4. . A System Of An Integrated BP Neural Netwo
c=l i=1 For Face Recognition

Step 3 Eigenvalue decomposition of a between-
class scatter matrix of a training sample. A featur An integrated BP neural network is a classifier of
space is defined as following a three-layer BP network with multiple-input,
single-output structure. An integrated BP neural
Y= Yl’YZ"“’Yd]

network transforms theN, -class classification
7)

issue intoN, isolated 2 problems. In an integrated
Step 4A,; andA is projected to a feature BP neural network, every BP network is used to
space and difference of sample face image and faigentify one of pattern inN, -class face image

image to be recognized are calculated as fOIIOWInQ:Iassification. Input of system of an integrated BP

A — A A — A _A neural network for face recognition is a vector of
A=A AA=A-A input image. Input of an integrated BP neural
(8) network is a feature of input image with
Step 5 A face image is recognized based on thé)mpres_sion coding and 2DPCA. _Number (_)f nodes
rule of minimum distance classifier. of the hide layer of the network is determined by
some experiments. Number of nodes of the output
3. AN INTEGRATED BP  NEURAL

layer of the network is equal .. An input-
NETWORK FOR FACE RECOGNITION y [hetworkis equat T . An INpu
output function of a neuron is defined by a

A new approach of improving face recognitionlYPerbolic tangent function

based on JPEG is firstly realized by image data 1—e*
compression with discrete cosine transform (DCT), | = ime (9)
then image reconstruction is made on coding of 1+e™

different compression rate. Feature extraction is . -
made on reconstruction image based on diagonaIThe concrete steps performing of training neural
2DPCA method. Finally, face recognition isnetwork is based orBP [7,11]. A mean error

realized by an integrated BP neural network. function is defined as
A system of an integrated BP neural network for 13 , 1
face recognition is shown in Fig. 4. Jy _EZ(tk -Z) =5 It=zIf (0
k=1
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Table 2. Some Comparison Results Of Face

Wheret, is an expectation value of the output, i _ -
Recognition With Normal 2DPCA, Diagonal Average

Z, is a practical value of the output. Face 2DPCA And The Method Proposed Here
Based on the gradient method, it yields Methods of| correct ratel time  of
a3, face of face | feature
Ok :av (11) recognition recognition | extraction
(%) (s)
Aw, =a,0, (12) | normal 93.5 15.450
2DPCA
A, = {k”‘ca“ Joa < Je (13) diagonal 94.1 7.213
Kiecc  Jiea > Ji average face
2DPCA
Wer = W+ AW, M e method 96.4 4.326.
An initial weight of neural network is stochastic | proposed here

value, then adjustment of weight of neural network

is based on formula (14). Whef®w, is a change It is shown that the method proposed here

weight of neural network at the k tim@, is a combine diagonal average face 2DPCA with JPEG,
, i not only increase the correct rate of face recogmit

study rate of neural network at the k tin@, is @ 4150 decrease the time of feature extraction. A new

training gradient of neural network at the k timeapproach of face recognition based on JPEG has

k... is a training factor of neural network. greatly improved face recognition.
4. EXPERIMENT RESULTS AND 5 SUMMARY
ANALYSIS

The main issue what we are interested is
An experiment simulation of image is based offfective improvement of face recognition. JPEG

database of ORL standard people face libfar3j. compression can be implemented in a large range,
and JPEG compression image can be reconstructed

Input: a database of ORL standard people fagry well. Diagonal average face 2DPCA can
library. 5 site images of per person are taken @gduce the impact on two-dimensional PCA class
training sample, 5 site images of per person akatter matrix maximized, and set up the
taken as testing sample. 200 face images are nsedd|ationships of rows and columns. A new approach
this experiment simulation. of face recognition takes advantages of JPEG and
) . ... .. Diagonal average face 2DPCA to process data of

Output: N -class of face image classification.ace image, then an integrated BP neural network is
The output of a neural sub-network is 0.9 which igsed for face image recognition. The effectiveness
regarded as a target image, -0.9 is regarded afahe proposed approaches of improvement of face
anti-cases. image recognition is supported by some comparison

Some comparison of face recognition is mad8]c simulation experiments.

based on normal 2DPCA, diagonal average fac
2DPCA [14,15] and the method proposed heref&CKI\IOWLEDG'\/I ENTS

Some comparison results of face recognition are _ |
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Foundation of major applied science project of
Science and Technology Department of Sichuan
Province under No2011JY0051 and Foundation of
major special project of Key Laboratory of Sichuan
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