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Enhancement o Digital Image by Pulse Coupled Neural Networks with Noise
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Abgract : Noise has beenfound in many kindsdf neura sysems and thought to be helpful in detecting and process ng
weak sgnds. The pulse coupled neurd network (PONN) isakind of artificid neurd network based on the biological
experiments, and has been widdy applied to imege procesing. To invedigae the irfluence of noise on the imege
processng by PONN , we added a noise to the net to redize image enhancement. The imeges and their histograms
showed that moise of suitable intendty was helpful to the image enhancement , while the noise with smdller or gronger
intendtiesproduced harnful efects on the resuts. The curve of peak Sgnd-to-roise ratio (PINR) versus moise
intengty was reversed-bel like , representing the characteridic of dochagic reoonance. It was showed that noise could
improve the image enhancement by PONN through stochadic resonance, being bendicid to the neurd sysem for
redizing intelligent Sgnal processng.
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Fig.1 Lena and the corresponding higograms. (a) and
('b) the original image; (c) and (d) the gandard image;
(e) and (f) the image procesed by the higogram
equalization method
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Fig.2 Enhanced Lena by PCNN and noisy PCNN and
their corresponding hisgograms. (a) and (b) PCNN; (c)
and (d) noisy PCNN, D =5;(€) and (f) noisy PCNN, D =
12.5;(g) and (h) noisy PCNN,D =25
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