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ABSTRACT 

Many components are interrelated in producing perception and its associated conscious 

awareness. All lobes in the brain talk and are linked in countless and still unknown ways. 

The two hemispheres also play significant roles in specialization and localization of 

certain functioning dependant differentiated stimuli, which are also not fully clear of how 

exactly they integrate in a network of communication. The V1 area is the main 

component responsible for visual perception, but a deeper investigation of the anatomy of 

the eye and its associated connections to the brain via the LGN and optic nerves is 

required to better understand our use of top-down processing, Gestalt principles, and 

geon comprehension to finally unlock the mystery of how we see.  
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INTRODUCTION 

People are conscious of the product of the cells in their primary visual sensory area (V1), 

but are never really aware of the activity in their sensory pathways. We are always 

conscious when having a sense of self and a question of whether or not humans are 

conscious of their innate working factory should not be addressed. Since our bodily 

machinery works in tremendous speeds to allow intact functioning in the visual 

representation of a living world, a person does not realize the step-by-step organization 

taking place in producing an inverted image on the retina that results in vision when 

looking at an object; instead that individual instantly assumes a meaning of the perceived 

object at hand. The better questions pertaining to the way of visual functioning and 

existence are those of visual metaphysics (what is the world made of) and epistemology 

(how do we understand the world). This paper is mainly focused on the area of visual 

epistemology. Plato once said that we can not trust our senses and need to use reasoning 

and thought. Kant later mentioned that we use our senses to construct the world. The 

truth is in both versions and more, in that humans use extremely complex patterns of 

visual structures based on inter and intra linked webs of connections, innate knowledge 

and that developed throughout life, including the memories of our past experiences, 

geons or recognition-by-components theory, and top-down processing. However, the way 

individuals use their perception is the manner in which we understand our visual senses 

all together. 
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INTEGRATION 

Perception is based on environmental stimulus which requires attention, electricity 

(transduction, followed by transmission) for stimulus representation, and past experience 

and current action to allow interpretation. The metaphysics of human vision provides 

clear grounds for understanding our visual epistemology. Each hemisphere’s primary 

connections are to the opposite side of the body (the left controls and communicates with 

the right eye, hand, etc, while the right does so with the left side of the body). The left 

hemisphere is usually better on tasks involving verbal processing, such as language, 

speech, reading, and writing. The right hemisphere exhibits superiority on many tasks 

involving nonverbal processing, such as most spatial, musical, and visual recognition 

tasks (Weiten, & McCann, 2007). The right hemisphere remembers concrete images with 

all their details, while the left hemisphere functions as a relatively independent system 

forming abstract visual images and storing them in memory (Danilova, & Bondarko, 

2005). Both eyes deliver information to both hemispheres, but there still is a separation of 

input. Stimuli in the right half of the visual field are registered by receptors on the left 

side of each eye, which sends signals to the left hemisphere and vice versa for stimuli in 

the left half of the visual field. Ocular dominance further plays a role, as visual inputs 

from the dominant eye are more sensitive, responsive, numerous, and may capture 

attention faster. The sighting dominant eye is the eye which is used for monocular tasks 

and may have no unique functional role in normal binocular vision (Shneor, & Hochstein, 

2008). Like hand preference, eye preference emerges during infancy. Visual capabilities 

are not uniform throughout the visual field. Acuity is highest in the central field, and 
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worsens toward the periphery. Also, there are well-known hemi field advantages due to 

the differential processing of specific materials in one or the other cerebral hemisphere. 

 

VISUAL SYSTEM 

Inside our visual system, the retina associated with the pigment epithelium layer holds the 

photoreceptors (rods and cones) which allow us to perceive our environment and be 

actively involved in visual processing. Photoreceptors are connected to bipolar cells, 

which are connected to ganglion cells. The ganglion cells come together to form the optic 

nerve which goes through each globe and passes within the optic chiasm where the nasal 

side of each eye crosses over and joins its contralateral temporal counterpart to reach the 

LGN. Within this framework, light entering the eye reaches the retina in order for it to be 

perceived as an informative image by the mechanism of lens accommodation; for 

distance accommodation, the ciliary muscles relax, the pupil diameter increases, zonular 

fibers expand, and the lens is flattened, while for near accommodation, the ciliary 

muscles contract, pupil diameter decreases, zonular fibers constrict, and the lens is 

rounder. Light stimulus eventually reaches the receptive fields of the ganglion cells 

which can be ON center/OFF surround or vice versa; in an ON center field with a large 

light stimulus reaching the surround, but constant light intensity, the stimulus would not 

necessary result in an increased response, largely due to the produced inhibitory effects. 

As visual information makes its way to the LGN and before it is spread further in the 

brain, it is retinotopically organized to ensure efficient and correct processing. 

Retinotopic organization reflects the way neurons are localized on a retinotopic map of 

the retina, which is identical to their organization on the LGN map that determines 
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processing deep in the cortical cells connected to the rest of the lobes in the brain. The 

LGN is highly organized with magno cells receiving input from M ganglion cells by rods 

and parvo cells from P ganglion cells by cones, which have the same center/surround 

receptive fields, essentially maintaining retinal structure.  

 

GEONS AND EXPERIENCE 

Recognition-by-components theory allows us to identify objects because they consist of 

geons with non-accidental properties. Geons represent parts of objects that combine to 

form an object we perceive in the environment that can be interpreted in the brain. In 

difference to a machine, we use view point invariance to detect non-accidental properties 

of geons and we can tell these properties correspond to a specific object. If viewing a 

book at an angle for example, this would be an accidental property that would prevent us 

to recognize the specificity of the geon, and hence the object as a book-the object would 

look like anything else with an angle. Geons’ non-accidental properties correspond to 

objects’ edges in the environment, allowing us to differentiate between combinations of 

geons by using view point invariance. These also combine in memory to be extracted 

from previous experiences in identifying blurry images in our perception. Geons are 

recognized by simple cells (receptive fields change from circular to linear in only one 

orientation), complex cells (position in the receptive field is unimportant, but correct 

orientation is required), and hypercomplex cells (position also unimportant). All V1 cells 

receive information from both eyes. Edges are not the basic units we see, but sine wave 

gratings of light’s photons traveling on sinusoidal curves. The combination of such 

gratings allows us to see an edge leading to visual perception. Recognition-by-
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components theory can not explain how one differentiates objects within a category. 

Thus, we further apply top-down processing, Gestalt principles, and past knowledge to 

guess what we look at, where the whole is more than its parts. In severe cases of 

Prosopagnosia, one can not recognize faces since perceiving the parts and not the whole.        

 

CONCLUSION 

All processes in the body’s systems are assembled to work in tandem for harmonious 

balance. People in homeostasis who have a sense of self are always conscious of both 

external and internal states in their surroundings. However, inner functioning takes place 

at high speeds, which are hard to grasp and thus be aware of all together. When one turns 

and focuses on an object, there are no distortions or perceived stages toward the end 

result of the object’s image. It just happens, as if it was always there. Our knowledge of 

hemispheres’ functioning in the brain, as well as all associated lobes provides greater 

insight into our conscious effort to be aware of the products by our V1 sensory area. The 

fact that the human retina is organized very similarly to the LGN shows the neuron 

connections and their respective functioning. All this sums in our interpretations of geons 

and their properties, with the collective input of top-down processing and memory of past 

knowledge to give us perception.  
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