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Research on the technology for on-line evolution of
digital hardware at function level

Ping Jianjun, Wang Youren, Gao Guijun, Kong Deming, Yao Rui, Zhang Zhai
(College of Automation and Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016)
Abstract

The paper presents a new strategy for effective evolution of digital hardware by using the on-line adaptive evolution of
digital circuits at function level based on the field programmable gate array (FPGA) model. The strategy firstly divides
the target digital circuit into several separate sub-units according to its functions, then makes on-line evolutionary design
of every sub-unit, and lastly, on-line evolution of the desired circuit was implemented based on the designed sub-units.
Thus, the length of chromosome can be reduced and the evolutionary convergence speed can be raised, compared with the
circumstance when the gate-level evolutionary method is applied to design of large-scale digital circuits. The on-line evo-
lutionary design of a 4 x 2 multiplier was performed as an example, and the experimental results showed that the digital
target circuit was successfully on-line evolved and the convergence speed was increased by about 5 times.

Key words: evolvable hardware, digital circuit, on-line evolution, function level evolution





