H16 % 56 ] BRI SEbis o Vol. 16, No.6
2011 4F 6 J Journal of Image and Graphics June, 2011

hEESES: TPI18 XHERARERG: A XEHS: 1006-8961(2011)06-1022-08

WX RSIMER: T4, R, B 5, IhVAIE. GAM BRI e Pk 40 M K o 7e B R R py i [T]. b [ B 4 BB 24 4, 2011,
16(6) :1022-1029

GAM HAREE ST A HEEERGIRA PrIN A

EHEEDY, KEY, HEDY, Rk

U (HE AR R T EEHLAEBE B At 210003) P (I SUHEHL RS HEFEALE R DL AT, M5t 210003)

OB ZEHBBOCHKREEICIZ B (MMECAM ) 2 — Fl i 77 6 25 1 1 1 BRAECAZ B 2 ) 2% o 75 T 40 20 B L A8 i
S RER b 38 5 Bt MMECAM A8 R 00 B85 MU, 15 S 42 b — 37 9 o 7 B IR AR A2 B2 (GAM) |, SR 38 3 A2 X
A7 PB4 BE 2k PR O IR 1 IR ) | S 28 05 50RO AR RE A, AT PR TIE ST A7 i B A8 KRB R X GAM B AR E 43,5
FOW T 5 51— MO I 0 — 2B $R T L GAM B8 (G-GAMs) HEZR {45 GAM #5281 i S H AR 61 s S e 4%
GAM #E R I F AR A R R B T SEALBLUAIE SE TR B i) B PR PR RE

KGR AL s FE M MBI B MR M 4 R

Stability analysis of Gauss Auto-associative Memory model and its
application on image recognition
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Y (College of Computer, Nanjing University of Posts & Telecommunications, Nanjing 210003 China)
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Abstract: Modified Multi-valued Exponential Correlation Associative Memory Model (MMECAM) is a neural network with
higher storage capacity. In this paper, based on the analyses of the strengths and weaknesses of MMECAM, a new Gauss
Auto-associative Memory Model ( GAM) is proposed by modifying its update rule. Then the stability of the proposed GAM
is tested in synchronous and asynchronous update modes with a defined energy function, which ensures that the learnt
patterns become stable points of the GAM. Further, a framework of Generalized GAM models ( G-GAMs) is presented by
introducing general similarity measures which makes GAM become its special cases. Finally, the GAM is applied to image
recognition from a single sample per image successfully, and the computer simulation results verify GAM’ s robust
performance.
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SRABE Ik 95% DAL i L 9 45 14 5 459 3k 4% vk B (Y
R 2 WA, FE L MR RA AW AR 1 (c) ]
LA BRI X F 3R AT M &, b Ay 2 KR
JEME LA, T GAM B AU A 58 LA 2 19 3% 48 Ik
QYT R R A I I N T ¢ Rl s e 2
UE T GAM 57 (1) £3 28 1, 78 43 1 W I AR S i 22
W 2 JT & 0 R A B RE D 53) 3R 1 Y SE IR R AR
FWY, 200 RN & R RS I, 28 b R, GAM
AU T 2R AR BOBIG B A ) b TR e, BLAEif
AE B (EHE T R T A 25 (TR B MR IR A M g
B o M P ) 1S 0 SR R RE) 5 4) 3R 21 S IR s
T YL EEA SR a B E S8 o BRI
ZEEARUEIG I, AEAE BE ) R B (X T R R Y
W 75 N BB MR D B R . R SRR 1 SR
2 0] DA K B — AN 4598 - GAM AU (1 47 i BE 1 AN
HE)™ e 1 A LR 200, A7 A R T R HE)T RE T R
T 8 25
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F1 JRUAR I 2R 145 A0 2 A [ 7 T2 AR £ e 7 00 o 14T 45 441

Fig.1 The original training images and testing images with various amounts of salt & pepper noise

K1 S b3 GAM B0 51| 1% 8k 49 2 i

Tab.1 The influence of parameter b for recognition performance of GAM

b=1.2 b=1.5 b=2 b=4
HER I - - - -
(0 =256°/10) VIES A VIS A VES A VIS s
UKL U UKL FRUE
0 99 1.15 99 1.04 100 1 100 1
0.1 99 2.133 99 2.032 99.99 2.005 99.775 1.999
0.15 99 2.129 99 2.035 99.95 2.007 71.03 1.705
0.2 98.975 2.131 99 2.039 99.8 2.009 19.17 1.192
0.25 98.575 2.143 98. 575 2.038 96.29 1.974 0.47 1.004
0.3 95.8 2.18 95. 825 2.046 72.05 1.728 0 1
£2 B o3t GAM AR B8 B
Tab.2 The influence of parameter ¢ for recognition performance of GAM
o =3 x256" o =2 x256" o =256’ 7 =2567/10 o =2567/20
BRI 5 ; 5 5 5
(b=2) GRS $ﬂjﬁ AVIES P PR $ﬂjﬁ PR $ﬁj% AGIES A
R %L fRIR B R £ R B R EL
0 74.5 2.345 9.5 1.12 99 1.04 100 1 100 1
0.1 74.5 3.519 9.5 2.158 99 2.026 100 2.006 99.9 2.001
0.15 74.5 3.688 96.5 2.221 99 2.024 99.95 2.0125 70.35 1.705
0.2 74.5 3.94 96.5 2.368 99 2.047 99.8 2.008 19.2 1.192
0.25 74.5 4.258 96.45 2.529 98.55 2.104 96.31 1.979 0.55 1.005
0.3 72.85 4.79 93.95 2.741 95.7 2.207 72.08 1.727 0 1
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5 & i

B SRR 0 Bt MMECAM A58 18 It B 1 F) & Al
3 a5 3 R MU 48— > 2 4 MMECAM
B Y 0 FBCARCAZ B (GAM) |, SR 5 i B E 4
PR WSS B EIE B AE R 5 A8 07 R Y
R e, BT £ GIE FT A7 14 458 X RE f 28 i GAM
ARG A A5 5 LUK, 38 e 5 LA — R AL P 0 s — A0 4R
T GAM BRI (G-GAMs) HEZL, i 13 GAM 45 il
B R 5 B fa , H GAM B R i T FLRE AR (R4
PO, HE— 20 AL B b e T A R Y AR TR
01 55 W P A P gl o 5 AR PR E
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