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Table 1 The recognition rates (% ) at the FERET

database under 20 x 20 resolution

e A e

2DPCAG, LDA 2DPCAG,

BE T k2
2,7,4 73.25 70.75 84.13 75.25 86.88
1,2,6 56.88 65.63 75.75 63.13 76.38
1,2,7 66.13 64.75 81.75 69.75 81.00
3,4,7 71.38  64.63  79.50 77.88 81.63
3,6, 4 68.38 66.25 76.00 71.38 79.38
1,3,2 52.25  68.63  72.75 64.25 75.50
2,7,6 58.13 62.13 73.63 62.50 76.00
1, 3,4 70.38 65.00 73.25 70.00 77.00
5,1,4 53.25 70.38 71.88 64.63 72.25
4,5,6 50.13 68.25 72.38 60.38 71.25

3 62.62  66.64  76.10 67.92 71.73
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ZIE, A EE& 10 RE#BREHEARFETTIHE, 10K
KRB BB ELET5.6% £ 77.8% Z[8) . FEHLE
3INMNGREEAR 5 RERE ST d B 20 & 70 Z A
AEME, HiARIRMEZELE 3, MREEFRE,

T2 40x40 P EN FERET ELHXRER
Table 2 The recognition rates (%) at the FERET
database under 40 x 40 resolution

N PN N
i 2DPCAG, EFM i 2DPCAG, ol
T Fk2

2,7,4 73.50 62.88 88.00 78.38 88.00
1,2,6 58.13 58.75 77.88 64.88 76.13
1,2 69.25 54.38 80.75 70.88 81.38
3,4,7 71.25 61.63 85.13 81.6_3 84.75
3,6,4 68.75 62.13 80.50 74.13 80.63
1,3,2 55.00 67.75 79.00 66.00 ) 78.75
2,7,6 59.63 53.13 79.00 63.63 76.88
1,3, 4 71.50 63.25 78.25 72.88 78.00
5,1,4 57.25 70.38 74.63 66.75 73.00
4,5,6 53.00 65.13 73.63 62.50 72.88
T 64.33 61.94 79.68 70.17 79.04

3 80x80 M EM FERET AME (K#ST
RXRIRAENL) LHXRER
Table 3 The recognition rates (% ) at the FERET

database under 80 x 80 resolution

iE:3 55 e
2DPCAG, EFM 2DPCAG,

FH1 Tk 2

2,7, 4 79.38  58.75  89.00 84.50 91.38
1,2, 6 54.38 5438  68.75 62.00 68.00
1,2,7 72.38  49.50  82.25 79.50 84.13
3,4,7 81.00  55.00  84.00 83.50 86.88
3,6, 4 65.50  55.13  68.88 65.75 71.13
1,3,2 53.88  60.25  70.25 64.63 71.63
2,7,6 70.13  49.88  80.88 75.75 82.88
1,3, 4 66.50  56.50  68.88 65.88 69.12
5,1, 4 52.75  58.13  69.12 59.00 67.38
4,5,6 51.00  58.38  69.25 57.88 67.88
-3y 64.69 55.59 75.13 69.84 76.04

B R4 Bl 40 x 40 X, 80 x 80 Af, — 4K
WBEERERT R, A LDA RTZE M PCA B4,
XRME 1 PARFEMHT . YR Fisher KM X
8" (EFM, enhanced Fisher linear discriminant) #
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Table 4 The ten times average recognition rates ( % )
at the FERET database under 40 x 40 resolution

A% e e
2DPCAG, EFM 2DPCAG,
PR . HE1 F 2
64.33 61.94 79.68 70.17 79.04
40 x 40
(65.49) (39.85) (67.49) (63.97)  (66.09)
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Fig.3 Five CPCA Recognition Rates curves

with different feature numbers
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A Face Recognition Based on Fusion Features Extraction
From Two Kinds of Projection

Zhang Shengliang, Xu Yong, Yang Jian, Yang Jingyu
(School of Computer Science , Nanjing University of Science & Technology , Nanjing 210094, China)

[Abstract] A novel face recognition algorithm based on two kinds of projection is presented in this paper.
First, the two dimension principal component analysis (2DPCA) is used to extract one group of features,
denoted by a. Second, the fisher linear discriminant analysis (LDA), or fisherfaces, is ‘used for extracting
another group of features, denoted by (. After being standardized, the two kinds of features are combined
together in the form of the complex vector a + i3. Then the fusion features in the complex feature space is
extracted by using complex PCA (CPCA). The proposed algorithm is evaluated by using the FERET face
database at three different resolutions. The experimental results indicate that the proposed method can achieve
about 109% higher recognition accurate rate than 2DPCA and LDA, while pnly using 28 features for each
sample .

[Key words]| feature fusion; linear discriminant analysis (LDA) ; feature extraction; face recognition

(cont. from p.38)

Research and Development of Highly Immersive
Multi-projection Virtual Environment Systems

Jia Qingxuan' , Song Jingzhou''? ,Sun Hanxu' , Gao Xin’ , Yao Fusheng’
(1. School of Automation , Beijing University of Posts & Telecommunications , Beijing 100876, China ;
2. School of Mechanical Engineering & Automation , Beihang University , Beijing 100083, China)

[Abstract] This paper presents a framework for a highly immersive multi-projection virtual environment
system, and addresses the key problems for building the system such as stereo display, graphics partition,
render synchronization, geometric calibration, color calibration, etc.. Using networked PCs, low cost
projectors and low capability network equipment, a five-channel 220 degree view field multi-projection virtual
environment application system is built. Its coherent and highly immersive display effect validates the method.
[ Key words ] multi-projection; render synchronization; stereo display; geometric calibration; - color

calibration
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