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Fig. 1. Schematic structure of three-Gaussian function

model.
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Fig. 2. (color online) Spatial structure of three-Gaussian function model: (a) Intermediate exciting model;

(b) surrounding inhibition model; (c) edge exciting model; (d) three Gauss model with disinhibition.
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but different amplitude; (b) input voltages with identical amplitude but different duration.
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Fig. 7. Contrast diagrams of enhancement effect: (a) Lena image; (b) Goldhill image.
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FaakEG BETTREBSEME RATEGEE SR TZBRAC SRR B = e PR
Lena 14.4360 56.0487 54.0459 96.3381
Goldhill 16.1641 41.1443 81.0056 143.7336
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Fig. 8. Flow chart of the color image enhancement.
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Table 2. Performance evaluation of EME.

EME
El%

&N = =
EEE e R

[SEESE
Lena  15.6737 43.7417 52.6795
Couple  53.4618 121.8812 215.2534

9 (MTIR ) BT LE

Fig. 9. (color online) Contrast diagrams of enhancement effect.
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An adaptive three-Gauss model based on memristive
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Abstract

In visual image processing, there is a three-Gauss model used to simulate the receptive field of retinal ganglion cells,
which can realize image enhancement to a certain extent, such as image edge and information about details. However, in
dealing with a large number of image data, it is necessary to manually adjust the parameters of the three-Gauss model
in order to achieve better results, which is a very tedious and time-consuming process. According to this, in this paper
we propose an adaptive three-Gauss model based on memristive cross array. Memristor, whose resistance is controlled
by size, polarity and power supply time of the power supply, is a kind of non-volatile component. Moreover, if the
voltage applied to both ends of memristor is removed, it can still keep the resistance value when the power is off. Many
studies show that when voltage pulses with the different amplitudes and the same width are applied to both ends of
the memristor, the resistance will change continuously. This principle is adopted to realize image storage. Therefore, it
makes use of the characteristics of memristor in this paper. The proposed model is based on the traditional three-Gauss
model and changes the model parameters by using the dynamic characteristics of memristive cross array according to
the local characteristics of the image to be processed, in order to achieve the purpose of local optimization and make the
whole image obtain better enhancement effect. First of all, according to the local brightness information of the image,
the polarity and the width of the pulse voltage required by the memristor are determined. Then, the values of the model
parameters corresponding to the memristance can be obtained. Finally, the local enhancement template will be available
to realize the enhancement. In this paper, the color and gray images are selected. The qualitative and quantitative
experimental results show that the proposed adaptive three-Gauss model based on memristive cross array can not only
effectively enhance the edge contour of the image, but also greatly improve the image contrast and clarity. Moreover, it

provides a new direction for the application of memristor to image processing.

Keywords: adaptive, three-Gaussian model, memristive crossbar array, image enhancement
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