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Design of Optical Associative Memory System
for Korean Character Recognition

Yang-Hoi Doh*

Summary

For distortion-invariant recegnition of Korean characters, a holographic implementation of an optical
associative memory system is proposed. The structure of the proposed system is a single-layer neural
network employing interconnection matrix, thresholding and feedback. To provide the interconnection
malrix, we use two CGH's which are placed on intermediate plane of cascaded Vander Lugt correlators
to form an optical memory loop. The holographic correlator stores reference images in a hologram and
retrives them in a coherently illuminated feedback loop. An input image which may be noisy or
incomplete, is applied to the system and simultanecusly correlated optically with all of the stored
images. These correlations are thresholded and fed back to the input, whrere the strongest correlation
reinforces the input image. The enhanced image passes arround the loop repeatedly, approaching the
stored image more closely on each pass until the system stabilizes on the desired image. The computer
sitnulation results show that the proposed Korean character recognilion algorithm has high

discrimination capability and noise immunity.
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Fig. 1. Flowchart of Korean character recognition
using holographic associative memory.
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Fig. 2. Schematic diagram of optical experiment.
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Fig. 3. Input images ‘&’ for computer simulation.
(a) perfect input image,

(b) partial input image,

(c) input images deteriorated by a Gaus-
sian random noise with 20%, and

(d) input images deteriorated by a Gaus-
sian random noise with 25%.
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° A= o
| m G- 41l il =

gl
L
(c) d)
Fig. 4. Filter images of consonants for computer

(a)

simulation,

(a) filter image of ', A, %, =’
(b) filter image of ‘v, =, 2, o

(c) filter image of ‘=, 2, €' and
(d) filter image of ‘=, w, x’,
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Fig.5. Simulation results of input image of Fig. 3
(a) and filter images of Fig.4(a) and 4
(b).
(&) thresholded correlation output at P1 for
filter image of Fig. 4(a).
(b) thresholded carrelation output at P1 for
filter image of Fig. 4(b).
(c) unthresholded reconstructed image at
P2 for filler image of Fig.4(a),
(d) unthresholded reconstructed image at
P2 for filler image of Fig. 4(b},
fe) sampled and thresholded result for
filter image of Fig.4(a), and
{f} sampled and thresholded result for
filter image of Fig.4(b).
A4 7s) Fig 4

Fig. 5+ Fig. 3(a) 2] 4 o
€] od A} 85he] 7hzt A Bl

(a) ¢} Fig.4(b o] e
A rlolu}. Fig.5(a) @} Fig. 5(b) = z}z} 3)
ol ) _‘g_'_g_g_ ! PO-[SDF A el s} alejedalzbe] 4lzl

PEE FH 5 A JHYAe Baalsdsiie

.

0% A e ahel - Lolch o ¥ ol EA )y A

44 & Aok stul, 1 AsbE Fig. 5(e) 2 Fig. 5()
s} 7ch ol z4e] abg v'm 4 2§ ‘o
£ vehwol, gue] W sduloz g ¥t

2§ %esled A4 4+ Aok

7

O

Fig.6. Sampled and thresholded results of input
image of Fig.3(b) and filter images of
Fig. 4(a) and 4(b).

7

o

(a)

7
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Fig.7. Sampled and thresholded results of input
image of Fig.3(c), 3(d) and filter images
of Fig. 4(a) and 4(b).
(a) results for input image of Fig.3(c).
and

(b)

(b) results for input image of Fig.3(d).
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Fig. 8. Input images ‘&)’ for computer simulation.
(a) input images deteriorated by a Gaus-
sian random noise with 20%, and
(b} input images deteriorated by a Gaus-
sian random noise with 25%.
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Fig.9. Sampled and thresholed results of input
image of Fig.8(a), 8(b) and filter images
of Fig. 4(c) and 4(b).
(a) results for input image of Fig.8(a).
and
(b) ressults for input image of Fig.8(b).
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