Vol.2011-MPS-86 No.29
Vol.2011-BIO-27 No.29
2011/12/2

IPSJ SIG Technical Report

ANR—RA—T 4 VI ERVEHEZ1—O Vv FE D&
HEEREIC & DRE1 & ERNER & DR

IE I:IE'I:T::E 7_-\\}[/0)

L N BIt owm o om RO A | # Rttt

SATHFSEIC LV, HiE=a—n &2 b OoBERET T VIA— "\ —o— RZER L, FloiLiEz
ﬁﬁbf%ﬁ?é:&ﬁ%%mmﬁot.tﬁbxﬂ—x:—%4y7@FA,ﬁ$*1~u/&§
OHAEFLREO R v U — 7 M & b o THE RS L7 2HWr3 2 O3 BT CIEREN TS o 7-.
AR, FHASEHREIZ LV ERREOEZ 5 O R b B2 ENbno TE . RRIUTI, ﬁiwz—
vl &b D AN— R IEMAGE T T VSOV T, M A O o b A A B R A VT T o 7z

W D701, FEENEAZ b DA/ 8= R REEFEE T MIC BT 5 BHURE O K kiz S
T, HEFREEZHNTT 72, ZORE, 1EROEMERETANLCTH D HMRIKE TR DR %
&7,

Optimaization of the sparsely encoded associative memory model with unit replacement
by the mutual information and comparison with the forgetting model

According to the previous researches, the associative memory model with unit replacement,
in which a few old units are replaced with new ones at each learning step for embedding a
new pattern, could avoid overloading. However, the previous researches decided whether the
network could retrieve the stored pattern correctly in an arbitrary manner, in other words,
the direction cosine between the memory pattern and the stationary state of the sparsely
encoded network. Recently, it has been shown that the mutual information should be the
most appropriate concept to measure the retrieval quality, especially for sparsely encoded
networks but also in general. In this paper, from the view of information theory, we ana-
lyze the sparsely encoded associative memory model with unit replacement. We searched
the optimal replacement number to maximize the mutual information of the sparsely encoded
network by the numerical simulations. Moreover, for comparison, we also analyze the sparsely
encoded associative memory model with the forgetting process, which also avoids overloading.
We searched the optimal decay rate to maximize the mutual information at each firing rate
by the numerical simulations. Using the mutual information, we obtain the different results
of the optimal values from those using the direction cosine.
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