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Abstract

Based on the high integration and non-volatility of memristors, this paper applies memristors to
the traditional neural network model, innovates the original pulse-coupled neural network, and
replaces the neural network connection weights of two memristive elements in reverse parallel to
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form a memristive neural network. At the same time, the memristive neural network can be used
to realize the edge detection characteristics of the picture, the edge detection result graph is com-
bined with the FPGA, through serial port communication, SDRAM storage, TFT display and other
modules, each hardware module is described in Verilog language, and finally the result graph is
successfully displayed on the TFT display.
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Figure 1. PCNN model
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Figure 2. MCNN model
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R =Roff. * X./D + Ron. * (1-X./D);
R, = max(R);
R, = min(R);
Beta = (R; + Ry)/(R; * Ry);
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Figure 5. General block diagram
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A MATLAB2021B, i ik

1 cle;

2 clear all;

3 RGB=imread('yizu.png'); i

4 [ROW,COL,D]=size(RGB);

5

6

7 : H

8 imgdata=zeros(1,RON*COL); FE U
] for r=1:ROM

10 for c=1:C0L

11 imgdata((r-1)*COL+c)=bitand(R(r,c),224)+bitshift(bitand(6(r,c)
12 ent

13 end

14

15 Fide=fopen('vizu.txt', 'w+');

16 for i =1:ROM*COL

17 fprintf(fidc, %e2x ', imgdata(i));

18 end

19 felose(fide);

Figure 6. MATLAB code processing diagram
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Figure 7. Image data conversion chart
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Figure 8. Serial port diagram
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Figure 9. Display specific parameters
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Figure 10. Hardware diagram of MCNN edge detection
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