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Abstract .
in these networks are emphasized and analyzed with computer simulation using the experimental parameters and input

Three types of opto-electronic hybrid neural networks are introduced. The errors induced by diffraction

data, where diffraction, optical information processing and neural network theories are applied. It shows near-field
diffraction induces large magnitudes of relative errors. When near-field diffraction and far-field diffraction are
employed together, the errors are different according to the display modes. When the display mode is a small image,
the magnitudes of relative errors are very large. However, when the display mode is a complicated image, the
magnitudes of relative errors are small. The feasibility of using linear regression to calibrate the output data is
discussed. It is found that linear regression can reduce the errors for about one magnitude. According to the analyses,
the errors induced by diffraction can be minimized to a low level in the experiments, and thereby, the recognition
rates can be maintained at a high level (larger than 97.7%).
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Fig. 1 An architecture of opto-electronic hybrid neural

networks with a compact configuration
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Fig. 2 An architecture of opto-electronic hybrid neural
networks with a separate frame for isolating
diffractive light induced by adjacent channels
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Fig.4 The d—R, curves of pixel 1 on the LCD2 plane,
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where R, is the energy ratio of pixel 1 on the
output screen (LCD2 plane), and d is the distance

of two LCDs’ pixel planes
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Fig. 5 Some simple LCD display modes (5 pixel X5 pixel)
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Table 1 The relative amplitude of the primary order far-field
diffraction of the double LCD architecture shown in
Fig. 2. (The display mode of LCD1 is shown in
Fig.5 (a), and the display modes of LCD2 in Fig. 5
(b)~(d). Ideal: ideal output)

The display mode of LCD2

Parameter

Fig. 5(b) Fig. 5(c) Fig. 5(d
Ideal 1 0 1
VGA, 1 0. 32319 0. 68171
VGA, X, 1 0. 23112 0. 76960
SVGA, 1 1. 06840 0. 73871
SVGA, 2. 1 0. 87189 0. 76076
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Table 2 The output errors and the recognition rates by simulating the architecture shown in Fig. 2 with different
configurations and resolutions. [ Value: RMS/Ideal maximum output, unit: 1072, Number of tested samples: 132.

C,Cy

are read with the resolution of the CCD. H. the output data are read with high resolution (without involving the

resolution of the CCD)]

: channel labels. N: normal configuration (double LCD). S: single LCD configuration, C: the output data

Recognition
¢ ¢ ¢ o ¢ e ¢ ¢ o ¢ ¢ c g

rate /%
N. C. 2.01 0. 98 1.43 0.41 0.94 1.02 0.90 1. 00 2.16 0.91 1.12 0.42 98.5
S. C. 2.24 1.08 1.54  0.45 1.03 1.12 0.97 1.09 2. 38 1.01 1.22  0.44 98.5
N.H. 0.275 0,161 0.160 0,087 0.142 0.139 0.144 0.166 2.69 0.178 0.171 0.093 100
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B S MRGR KRS KRR AN —ER %, R Ava) = explin L2 B (55, o0
R EHH ST A AU, AR e N
P TR 5 b — AL TR T e ()= A DA @), @
335 RGO 55 B O — S5 A8 T2 5 .

WFi% . F— LR E C, 6557 » AP (@) = A @exp(—izn 5 =) (80
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Table 3 The output errors and the recognition rates by simulating the architecture shown in Fig. 3 with

different configurations and resolutions. (All of the conventions are the same as those presented in Table 2)

Recognition
ct Cs Cr Cy Cr Cc 6 Cy Ci Cy Cr Cy o g

rate /%
N. C. 4,11 2.05 2. 81 0. 80 2.08 2.39 1.76 2.32 4,56 2.01 2.11 0. 85 96, 2
S.C. 4.29 2.13 2.87 0.83 2.14 2.45 1.83 2.40 4.74 2.09 2.18 0. 89 95.5
N.H. 3.19 1. 30 2.22 0,46 1.24 1.08 0.97 1.03 3.57 1.22 1.59 0,51 97.7
S. H. 3. 39 1. 36 2.28 0.49 1. 30 1.15 1.05 1.10 3.73 1.31 1.68 0.55 97.7

6 BRI RLIE

A5 3CIE 3of 4538 G A X IR 2 AT T o, R
Xt —ANEE T E B ATER R RS 5, SO e b
. YUK SRR AT AE B A KA AR E B R Mk
P, J8 R T LA 8 2R [0 0, 0of JE 0 i o 0
fIREIE, HE LB 3 REFWIEBEE /LKL
HIXE 0 Bt BB PR — R L kB hn , 1 (6) 45
K% 8 CCD rHE R LR TR 0 BMmIEH X
AR AE T A 8 R IT L AT LA S, X
2 Xt JER A B R A [ B BESEAR  . AR TE/NY
B, A SCH3 B 16X 3 AR A AR S, 4 O 18] )
MREARHEIESE, 5 44 X3 MEARBE A%
MEREHSBMBEEMRNREWMGEZH. R4 4
T 2.1 3 Bn PR G4 IE R e BUE IR
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SR ERFERZE®E® (W 0. 9968 3
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0.001025%] 0. 003168 , X 14 BH Hif 3C X £ 48 9 &t
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4 A 2 18] St 8 4 B B B i IR 2 AR L, BT B
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B o XA BE U, USR] O 8 1l 2% 50 3 S 0 5 3
O A PO SR T i e e o7 g R A BE . (BRI SR 8
B o 30 A0 5 A A5 4 6 0 G 645 7 34, X
XAE7%5 3% CCD 4 B i (6) i B IT A E L&
Pho SR, XA R S 18 ] % B 3 35 A 5 A8 i
A £ ko B2 7 TG PR AR RAR R . HRR— IR,
WY LR IET KRR P, BB R R
HABRKRF I RWIERT . SWELRP, L=
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Table 4 The calibrated output errors and the recognition rates by simulating the architectures shown in Fig. 2 and Fig. 3 with

different configurations and resolutions. (Unit; 1072,

3

Label “2”, “3”, the labels of the figures, which show the

architectures, The other conventions are the same as those presented in Table 2)

Recognition
a6 G o G G G G G G G G
rate /%
2.N.C. 2.38 1.47 1.89 0.97 1.68 1.63 1.51 1.65 2.25 1.69 2.03 0.98 99.2
2.8.C. 2,05 0.91 1.58 0.62 1,09 1,15 1,02 1,11 2,04 0.95 1.51 0.61 99.2
3.N.C. 2,18 1.75 2,01 1.15 1.64 1.76 1,59 1.71 2.49 1.69 2.39 1.13 97.7
3.8.C. 1.8 1.19 1.74 0.8 1.10 1.36 1,07 1.40 1.79 1.00 1.93 0.82 99.2
3.N.H. 2.71 1.8 2.47 1,05 1.71 1.8 1.70 1.49 3.14 1.71 2.69 1.08 99.2
3.5.H. 2.44¢ 1.20 2.19 0.73 1.50 1.42 1.19 0.91 2.46 0.88 2.32 0.78 100
7 é:l!l: -i'/t\t using a high resolution video monitor [ J]. Microwave Opt.
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