Vol.6 No. 5
Oct. 2011

BB AR & ¥ M

CAAI Transactions on Intelligent Systems

6 BESH
2011 4210 A

doi:10.3969/]. issn. 1673-4785.2011.05. 010

— MR BRERDH T ENEGEL

A, A% RAE
(BEBTFHERF SEEITLRAEFRELER T, BT % 710071)

i EARMTET FPLA R ARG R AR LR bR AT . Rt T NP SEER T v B A 8T, 2
AL v, B S S £ (R H50B BR ] 0 , REATE B BE T3 I SR I 0 i R R AR 5 9F, T DU A SR AL I R
BT RER Zert B4l DL 4 S — JER A0 S it B W0 A9 M B R B AT IR , 1 B 7E 20 IR P P8
BT 32.25%. HERNFARE T B RPARE R Verilog BAEFH CBF, ZREFAANERT2HWAZH
HF B R AL B R A AR BE AT AR AR LA AR R T S R B, SERR T 8948, W T R R R B R, BB AE R
ERFPRTRATEEEAE —EBX.

R AL Y AR GES ; FPLA ; Verilog BEAHE &

hE4>#S:TP18;TP302.8 CEHREE:A X EHS :16734785(2011)05-0450-06

Hardware evolution based on a new chromosome encoding method

ZHANG Chao, LIU Zheng, ZHAO Wei
(National Laboratory of Radar Signal Processing, Xidian University, Xi’an 710071, China)

Abstract ; This paper proposed an FPLA-based chromosome encoding approach and a parallel hardware evolution
method on the basis of a new encoding approach. The AND-OR-NOT gates are the basic units of the chromosome,
50 by decomposing the chromosome while evolving and integrating it when computing the adaptation, the evolution
time can be shortened. This benefits the evolution of massive and complex circuits. Taking the circuit of changing
4 bits binary code to gray code as an example, the result shows that the average speed increases 32. 25 percent over
20 evolutions when using the proposed method. In order to facilitate intrinsic evolutions, the C program was also
exploited for translating the chromosome to Verilog hardware language. The encoding method was able to handle
mulii-input and multi-output circuit evolution, and the chromosome’ s length was variable. According to the evolu-
tion of the heterogeneous circuits based on this feature, fault tolerance was achieved. This work is significant for on-
line repair used to improve the reliability of electronic systems exposed to harsh space environments.
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Fig.1 Chromosome encoding based on FPLA
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Table 1 Comparison of generations
BEAL IR B 1 2 3 4 5 6 7 8 9 10 11
HeEERT LS 255 175 190 274 192 413 366 187 219 187 184
Mk s RS 153 172 187 170 190 209 161 150 215 172 170
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Fig.3 Flow chart of decomposing chromosome
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module func<inl,in2,in3,in4,outl,out2,out3,out4d>;
a0=inl;

al=inl1&~in2;

assign
assign

assign
assign
assign
assign
assign
assign
assign
assign
assign
endmodule

a2=~inl&in2;
a3=in2&~in3;
a4=~in2&in3;
a5=in3&~in4;
ab=~in3&ind;
outl=al;
out2=alla2;
out3=a3lad;
outd=aSlab;
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Fig.4 Results of decoding chromosome
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The International Conference on Automatic Control
and Artificial Intelligence ( ACAI 2012)

The International Conference on Automatic Control and Artificial Intelligence( ACAT 2012) will be held from March 24th
to 26th, 2012 in Xiamen, China. ACAI 2012 aims to provide a high-level international forum for researchers and engineers
to present and discuss recent advances , new techniques and applications in the field of control engineering, manufacturing
engineering and artificial intelligence.

In addition to the conference proceedings, papers, which are presented in this conference and related to the area of nano-

materials or nanotechnology , will be selected and published in a special section in J. Nanoscience & All the conference pa-
pers will be published by IET, included in the IEEE.
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