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A learning and recalling algorithm for optical associative memory based on the conventional
correlation learning method with three effective improvements (sparse encoding method, constant

activity method and binary memory) is proposed.

It is shown that the algorithm matches for

a bistable spatial light modulator (SLM) such as a ferroelectric liquid crystal SLM (FLC-SLM)

which is available of high resolution and high response time.

The results of theoretical

analysis and computer simulation indicate that the algorithm realizes an associative memory
system with large memory capacity. An example of optical system utilizing the algorithm is
proposed by using optical components (LED arrays, photo detector array, lenses, and FLC-SLM).
Effects of noises caused by the optical components on the system performance is evaluated by

the simulation.
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The results show that the system is robust for some of the evaluated noises.
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Fig. 1 Our concept of this paper. Our pro-
posed algorithm has been improved the correla-
tion learning method keeping the realizability
by optics. From the viewpoint of the realiz-
ability by optics, the correlation learning is able
to have more number of neurons rather than
the error back propagation, and suits to optical
implementation.
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Fig. 2 Error function @(n, m, s). @ suggests

error on the recalling process.
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Fig. 3 Memory capacity improvement by the
constant activity method and the binary memory.

& 2ENT B ENETHS. BHEHEOR Y d)
OB, ~ V7 HEEE 10 00 —vioel, 1024
Za—nVERNT00,92 - P s —1EL TR
HARETH H T LB,

3. T RF A

3.1 vRFLER

Fig. 4 ic, BEL7z70T ) X2 NEETERT
BIDDYATFLADOBEAR A RT. AVATLTH,
FLCSLM %0 2 {5+ € V#&#e%H T 5 SLM oFf%
BELTED, YR7F244K1, ¥Fa=y P BE2
=y FOTODEHP S - TS, XDIC, BEMK
%, Fig. 5 WRLc. REFEEEZZERLT, ¥
A7 L35 - BHFEFELT LED 714 & photo
detector (PD) 7L A 2RO IE-BENN1 7YV vy FOD
KRk &L Te.

g2 =y MI LED 714 1, FLCSLM, PD 7 L
4, YV VY FYALL v XED SR IN, JEEHICN
7P )y s ABEEETS. AJez—vid LED
FULAICERSN, YV YFUALVLYRCLIZE>T
WormicRg s s, R sniotid, FLCSLM kic
EEINRETI M #5s B L, C2lIcXoERRA
OFHMBES N, ZORKEHN PD TLIRELND.



214 (46)
{LeD | @ / Hpic|_|Lep
| array SLM [: array
E Dx ¢MX @M E ®@xxT
| PD i
array
Recalingunt @ L.......__iLeaming Unit

Conceptual diagram of optical implementation

Fig. 4 Conceptual diagram of proposed system.
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Fig. 6 Effect of crosstalk of cylindrical lens
on memory capacity. When =0.1, 10% lateral
crosstalk is caused by a cylindrical lens on the
SLM.
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Fig. 7 Effect of nonuniformity of PD array on
memory capacity. When 7 is 0.1, a PD array
has 10% random nonuniformity.
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