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Realization of associative memory using chaotic neural network via

phase space compression
MIAO Zhi-qiang, WANG Yao-nan

(College of Electrical and Information Engineering, Hunan University, Changsha Hunan 410082, China)

Abstract: We develop the necessary and sufficient conditions for a chaotic neural network to converge to the stored

target patterns. The upper and lower limits of the corresponding parameters in the phase space compression control method

are obtained. An associative memory scheme is proposed through the analysis of simulation results. The scheme is realized

by changing the corresponding parameters in the phase space compression control method. These results are validated by

simulations.
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Fig. 1 (a)~(d) are four stored patterns, (e) and (f) are noisy patterns, generated with 20% noise from (c) and (d), noted X 5 and x©
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Table 2 The extreme value of parameters a and b
when steady state is one of the four
stored patterns
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Fig. 3 The Hamming distances between the output pattern of the network and the four stored patterns, whena = —13.75and b = 1
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Fig. 4 The Hamming distances between the output pattern of the network and the four stored patterns, when a = —1, b = 13.75
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Table 3 The output pattern of the network
whena = —13,b =13
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Table 4 The output pattern of the network
when a = —12.5,b =13

et xt o x?2 x3 x* x® Xx¢6

faskis x?2 x? x? x? x? x?
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Table 5 The output pattern of the network
whena = —-13,b=12.5
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Table 6 The output pattern of the network
whena = —12.5,b =12
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Table 7 The output pattern of the network
whena = —12,b =12
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Table 8 The output pattern of the network
whena = —-11,b=11.5
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Table 9 The output pattern of the network
whena = —11,b =11
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Table 10 The output pattern of the network
whena = —10,b =10
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Table 11 The output pattern of the network
whena = —9.5,6 = 9.5
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Table 12 The output pattern of the network
whena =—-9,0=9
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Table 13 The output pattern of the network
whena = —8,b0=8
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Table 14 The output pattern of the network
whena = -7,b=7
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Table 15 The output pattern of the network
whena = —6,b0=6
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Table 16 The corresponding parameters of the
steady output pattern of the network
when initial pattern is X6
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Fig. 5 Pattern matching using chaotic neural network
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