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ABSTRACT 
 
 For the human brain, the visual sight is the key source to sense the world. The vision is the most important 
sensory organization in observing the world when compared with smelling and hearing. Hence the visual 
processing becomes the most one. The main aim of this article is to bring the collective historical development 
in the research of visual processing in author point of view where as numerous work have been done in this 
field. 
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Introduction 
 
 The visual processing is started with retina where as it is more complex. Moreover, retina intellects light 
and change an image into neural signals. The researchers, natural philosophers and scientists have been involved 
in it for periods. Normal visualization happens once light falls on photoreceptors in the external surface of the 
retina. Then the signals are processed by the retinal structure from the photoreceptors and change them into a 
code of neural impulses which are directed up to the brain by the retina's ganglion output cells. This code of 
neural pulses recognized by the brain and can be transformed into significant images. The brief literature survey 
in this research area is established in the next section. 
 
Literature Survey: 
 
 Wright (1936) found that the colour match may be disturbed in the human eye, though they made with very 
bright adapting lights are abnormally stable to moderate degrees of adaptation to white or coloured light. Such 
disturbances were investigated in detailed manner by Brindley (1953).  Further he continued his study in the 
year 1955 and he investigated the manner in which colour match by adaptation is influenced by the brightness of 
the adapting field. The electroretinogram (ERG) in visual processing has become very significant earnings from 
the 1960s. The ERG is nothing but the recording of light-induced electrical doings of the retinal, and the 
summation of the electrical signals produced by the various cells of the retina. The a-wave is one of the main 
components of the ERG and from the photoreceptors it is produced (Penn & Hagins, 1969). Doctors have used 
this for years to track and analyze retinal diseases in clinic (Berson, 1975). 
 Several models and advanced diagnostic methods have been established to define the ERG a-wave 
responses (Hood & Birch, 1990; Lamb & Pugh, 1992; Nikonov, et al., 1998). Meanwhile, the mechanism of 
phototransduction was discussed by various researchers which is the procedure by which light is transformed 
into electrical signals in a photoreceptor cell, happens in the outer segment. (Snyder & Menzel, 1975; Enoch & 
Tobey, 1981). Further the H1 horizontal cell exclusively collects response and proceeds feedback (Dacey, Lee, 
Stafford, Pokorny, & Smith, 1996) to the average and high wavelength cones. 
 The adaptive feedback improvement is also expected to donate to chromatic adaptation. Decey showed that 
the H1 cell will obtain its response from all L cones (red) and M cones (green) within its amenable earth (Dacey, 
1999). Moreover, Rinner & Gegenfurtner  observed the chromatic adaptation in the order of 10–20 with a time 
constant in psychophysical measurements (Gegenfurtner & Rinner, 2000) and that of the same in macaque 
retinal ganglion cells explored by Lee, Yeh & Kremers, (1996). A model of phototransduction including 
equations describing phototransduction, other calcium regulatory mechanisms, discharge of calcium from 
intracellular stores and equations telling ligand-gating of a rhabdomeric sodium current were developed by 
Blackwell (2000) as a beginning toward a model for examining the critical dealings of light and turbulence 
stimuli within the type B photoreceptor of Hermissenda crassicronis.  
 In the natural environments, the light intensity of visual stimuli has the variations enormously. At the 
beginning stage of visual processing, visual systems manage with such deviations by regulating sensitivity to 
light. In the macaque’s visual systems, these regulations could be measurable in the outer retina at the close of 
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human cone horizontal cells. It was showed by Dacey, Lee, Smith and Pokorny (2001). A model for the 
chemotactic signaling system was proposed by Levchenko and Iglesias (2002) by which they explained the 
conversion of a shallow gradient of chemo attractant in Dictyostelium and neutrophils. They identified that G 
protein activation controlled the local excitation and global inhibition. 
 In 2003, a deterministic model was proposed by Iglesias (2003) for the signaling process related with 
chemotaxis in Dictyostelium, based on gradient sensing and adaptation. It considers both the positive and 
negative feedback loops. Further, he discussed the similarities between control engineering mechanisms such as 
robustness and amplification and those he found in the signal transduction pathways. Feedback from horizontal 
cells regulated the transmitter discharge of cones (Wa¨ssle, 2004) which labors horizontal and bipolar cells in 
the primate retina.  
 In 2005, a model for the sensitivity regulation (Hans van Hateren, 2005) in the primate outer retina was 
established and it was authenticated with the measurements of horizontal cell. After the work done by Hans van 
Hateren, he found the key factor for regulating sensitivity and it was phototransduction of the cones. Moreover, 
his model comprises of a nonlinearity cascaded involving three feedback control loops. Moreover, his model 
defines effectively the foremost physical features of the horizontal cell replies to widespread arena, spectrally 
white stimuli. 
 A deterministic model of signal transduction pathway was investigated by Rattanakul et al. (2006) based on 
the Iglesias’s model. It involves the G protein coupled receptors, containing of a system of two differential 
equations leading the interaction between the inhibitor protein and the ligand – receptor complexes. The 
phototransduction portion of the model was presented additional in recent times (Lamb and van Hateren, 2006) 
to be reliable through the photocurrent of cones by the way of obtaining from electroretinograms (Allen, Mason, 
Friedburg and Lamb, 2004). This H1 model was however authenticated only for inducements of a widespread, 
stable field size and it does not report also the machineries of spatial mixing. 
 A computational model (Snippe and van Hateren, 2007) of human cones having intensities fluctuating 
between mid-mesopic (1td) and high photopic (> 106 td, full bleaching levels) conformed healthy by 
measurements prepared in primate horizontal cells, keep an eye on Weber’s law at great intensities, and attains 
range compression steady by what is identified of human cones in additional vertebrates. This model contains 
completely of procedures by a strong physiological understanding: fullness of cGMP hydrolysis, pigment 
bleaching, a nonlinear membrane and calcium feedback on cGMP synthesis. This model is applied according to 
right quick computational structure valuable for reproductions and model software package in Fortran and 
Matlab are delivered as supplementary substance. A model (Hans van Hateren, 2007) was proven and 
authenticated by using the measurements on H1 horizontal cell for full spatiotemporal signal processing by 
adding three more elements to the earlier model and with the human cone horizontal cell route in its primate 
outer retina. 
 Barry B. Leea, Paul R. Martinb, Ulrike Grünert (2010) proposed that the retina spectacles connectional 
specificity and how retinal schemes can be connected to psychophysical descriptions of diverse channels, 
chromatic and luminance, which are suggested to exist in the primate visual system. The numerous solicitations 
of optical coherence tomography were offered in ocular imaging and the welfares of the system for imaging 
different diseases such as glaucoma or age related macula degeneration (AMD) were established by Michael 
Pirchera, Christoph K. Hitzenbergera, Ursula Schmidt-Erfurth (2011). 
 The complex connections of retinal, optical and environmental factors in myopia etiology were discussed 
by Flitcroft (2012). His conclusion highlights the potential welfares of involvements that can restrict or avoid 
myopia progression.  In the same year, Magdalene J. Seiler and Robert B. Aramant (2012) showed that retinal 
progenitor sheet transplantation delivered an outstanding model to answer demands about how to overhaul and 
renovate function of a degenerating retina.  
 
Conclusion: 
 
 Thus, we give some brief historical developments in this related field which may motivate the researchers 
for the further improvements in the research of artificial human retina.  
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