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Introduction
In order for me to gain a better understanding of how perception alters our own personal realities I will research how different people can perceive the world differently both mentally and physically due to different impairments and disorders. In my thesis I would like to explore Plato’s philosophies of perception, colour blindness, synaesthesia and blindness. I find these topics to be interesting as I have no First-hand way of knowing how people with these impairments and disorders see and perceive the world. I will be asking people who I know and looking up people with these imparements to gain a clear description of what they see and what they can’t and in the area of synaesthesia I will find stories and description from people with different types of synaesthesia as a way of finding out how their senses and physical sensations differ from my own and what I perceive to be normal, this way I can pair this with my research to create my own rendition of what I think they see and feel. I want this to push me to think and see in a different way than I normally would and put myself into someone else’s shoes. I want my work to create more visual awareness for these topics, the biggest majority of us are already aware of these impairments and disorders but not visually, I feel it is one thing to know of it but it’s another to see it. 
Chapter 1: 
The Philosophy of Perception
“A person is the measure of all things – of things that are, that they are, and of things that are not.” (Cohen 106).
Plato’s theory on perception has fascinated me and has become one of my main inspirations for my independent project. Plato states “Knowledge is perception.” Indicating we perceive through knowledge, knowledge feeds into our perception and as a result different people have a different perception on a topic due to how much or how little knowledge a person has on a subject. 






				Fig 1: The Allegory of the Cave
One great example of this is Plato’s Allegory of the Cave, where he tells a story of three prisoners who had been  in a cave since birth and forced to look at the one wall in front of them, behind them is a fire and between them and the fire is a raised walkway this results in shadows of the outside world being cast on the wall in front of them, but since these prisoners have been in the cave since birth they do not know what the outside world looks like they only know the world by the shadows cast on the wall, they believed these shadows to be real beings. One day one of the prisoners escapes the cave and ventures to what we know as “the real world”, the prisoner didn’t believe any of it to be real as all his life he’s known darkness and shadows. The longer the prisoner spent outside the more he learnt. He decides to go back to the cave to share his findings with his fellow prisoners but to no avail as they do not believe him and threaten to kill him if he ever tried to set them free. This theory is interesting to me as each section has a different theory and meaning behind it, for example, the cave represents those who believe knowledge comes from what we can see and hear, the escape represents a philosopher who seeks knowledge beyond the cave and senses and the return represents people being scared and not trusting philosophical truths. One quote I really like from this is;
" ... certain professors of education must be wrong when they say that they can put a knowledge into the soul which was not there before, like sight into blind eyes... our argument shows that the power and capacity of learning exist in the soul already..." – Socrates, ‘Allegory of the cave,’ Plato.
This philosophy can also tie in with the next few chapters of this thesis as I will be covering visual impairments, the cave can in some way represent people who were born with visual impairments as how they see the world is how they know it to be.
Another of Plato’s theories that stood out to me can be found in Timaeus where he explores geometry within elemental particles. Plato looks at the qualities of 3 dimensional and 2 dimensional shapes and finds similar qualities between these shapes and the natural elements, earth, air, fire and water. One example if found in The Oxford Handbook of Philosophy of Perception was;
“…the searing quality of heat is due to the sharpness of the fire atoms responsible for it and the way they cut and penetrate our body.” – The Oxford Handbook of Philosophy of Perception. 
The same theory has gone for flavour too, Plato felt the same structural qualities found in texture occur in flavour but in a slightly different way, these are separated between what is rough and could result in tiny cuts and blisters on the tongue or smooth and melts in the mouth. In the form of sound high pitch comes from when sound waves hit the brain and blood very quickly and low frequencies being the opposite when sound waves hit the brain and blood slowly. This part of my research has given me an idea for an exhibition piece. I want one of my main focuses to be on Plato’s theory as this can help me add an element of texture to my piece, the separation of soft, hard and hot/sharp will add an interactive element and provide the possibility of gaining a better understanding of this theory for others, it will be simplified in the best way I can and will be a visual representation of his theory.
Chapter 2:
Colour Blindness
Colour blindness, or also known as colour vision deficiency is a condition that affects 4.5% of the population, and to narrow it down even more it affects 1 in 12 men and 1 in 200 women. This condition is mostly passed onto a child from the parents, majority of these cases are passed from the mother, even if she is not colour blind herself, she can still carry the genetic fault, however colour blindness in women is uncommon as in order for the genetic fault to be passed onto a girl both the mother and the father need to possess the fault, this cannot happen if only the father has the deficiency, it’s also been known for the deficiency to skip a generation. 
There are three main types of colour blindness; Anomalous Trichromacy, Dichromacy and Monochromacy. I will be covering all of these in this chapter and discuss how these change people’s perception and I will also be providing examples in the form of photographs to help give a better understanding.


Anomalous Trichromacy
	


Fig 2. Spectral sensitivity functions in Anomalous Trichromacy.
This is the most common form of colour blindness affecting 6.3% of males and 0.37% of females. This occurs when one of the three cone types “perceives light slightly out of alignment” (Colour Blind Awareness Organisation). Because there are three different cones in the eye, as a result there are three variations of Anomalous Trichromacy; Protanomaly, Deuteranomaly and Tritanomaly. The effects of these will differ from person to person as some may get mild effects which result in a slight confusion between colours and others may get a more sever effect which can result in loss of one colour completely.




Fig 3. Protanomaly
Starting with Protanomaly, this can be known as “red-weakness” and it happens when the red sensing cones are slightly out of alignment and are closer in line with the green sensing cones, as seen in the first graph in Fig 1, this can result in the person having difficulty distinguishing the difference between shades of red and green. As Fig 2 shows, people with normal colour vision (Trichromacy) will see a row of surf boards of all colours of the spectrum, however someone with Protanomaly will possibly only see a row of green, yellow and blue surf boards. 







Fig 4: Deuteranomaly
Next is Deuteranomaly which is a reduced sensitivity to green light. This is the most common form which “affects 5% of Males and 0.25% of females” (Colour Testing Vision) and it occurs when the green sensing cones are out of line with the blue sensing cones and closer to the red sensing cones, as seen in Fig 1. The visual effects of this are very similar to that of Protanomaly which is a difficulty in distinguishing the difference between reds and greens but the difference with this is blue tones are slightly duller due to the green cone alignment being a little bit further away from the blue than it should be.















								



Fig 5: Tritanomaly
Lastly is Tritanomaly which is the rarest of the three. “Less than about 0.01% of people affected by it.” (Testing Colour Vision). This is where the blue sensing cones are out of line, closer to the green cones and as seen on the graph in Fig 1 need a higher wavelength to be responsive. This form of Anomalous Trichromacy means someone will have difficulty seeing and distinguishing shades of blue and yellow.
Dichromacy





				Fig 6: Spectral functions of Dichromacy
Dichromacy can be similar to Anomalous Trichromacy in the way of they have two perfectly functioning cone cells, however, the difference with Dichromacy is instead of having an out of alignment cone cell, they instead either do not have one or one is very weak. Someone with Dichromacy, depending on which cone cell is the issue, cannot recognise either red, green or blue. 




Fig 7: Protanopia
Firstly, looking at Protanopia, this is when someone does not have a red cone cell or it is very weak. People with Protanopia struggle to see or cannot see red but this also affects the way they see green too as they can see green on its own but when put next to blue it can appear grey and depending on the shade of green, they can get it confused for brown. Other colours Protanopes can confuse are; many shades of red with black, mid greens with orange and Blue and purples with red and pink.




					Fig 8: Deuteranopia 
Next is Deuteranopia, the symptoms of this colour blindness are very similar to that of someone with Protanopia as they are both red/green colour blind, therefore meaning they both struggle with reds and greens. With Deuteranopia someone will lack or have weak green cone cells. As you can see in Fig 7, the similarities with Protanopia are there, however, red is more evident in this but it is not as vibrant as it would be with normal vision. People with Deuteranopia will confuse mid reds with mid greens, bright greens with yellow and mid reds with brown. Protanopia and Deuteranopia both have trouble when a mix of red and green are presented to them and they most likely cannot see either of the colours, but when another colour is added to the mix like yellow then the protanope will be able to distinguish greens more, whereas the Deuteranope will be able to distinguish reds more. Red/green deficiencies will mostly see murky greens in their day to day lives but yellow and blue will be more prominent to them.



					
					Fig 9: Tritanopia
Lastly, we have Tritanopia which is a lack of or weak blue cone cells. This is the rarest type of Dichromacy and only affects 10 in 1 million people. This type of Dichromacy someone is unable to recognise differences between yellow and blue. The most common mistakes made with people who have Tritanopia is mistaking mid greens for blue, orange with red and light blue with grey. As you can see in Fig 8 there is a dramatic difference in this compared to Fig 6 and 7.
Monochromacy




					Fig 10. Monochromacy
Monochromacy is very rare, affecting 1 in 33,000, this type of colour blindness is also known as Complete colour blindness and the person will only be able to see in shades of grey, black and white. Monochromacy has two variants; first being Rod Monochromacy which is when 
“The rod cells in the retina are present and functional, but all types of cones are either non-functional or missing.” (Testingcolourvision)
It is recorded that only 0.003% or less of the population have this form of Monochromacy. The second variant is called Cone Monochromacy and this is “The condition of having only a single type of cone in the retina.” (Testingcolourvision) meaning a person only has one type of cone cell in their eye whether it be red, green or blue. An example of L-Cone Monochromia, also known as Red-Cone Monochromacy is shown below in Fig 10, this is when a person is missing all the cone cells in their eye except for the red cone cells. The image below will vary from condition, Fig 10 shows a black and white image with only red present, but in terms of either blue or green monochromacy it will be the same image with the only difference being either blue or green will be present.




				    Fig 11: L-Cone Monochromia
Chapter 3:
Blindness
Blindness, or vision loss affects between 300 million – 400 million people worldwide and the NHS statistics carried in England out between April 2019 and March 2020 tells us “There were 20,945 new registrations in 2019-20.” And this is an increase from 2016-17 when overall registrations in England reached 20,605. This is a very slight increase but it also shows registered blindness is on the rise. There are many forms of blindness and causes of blindness but I am only going to cover three in this thesis.




Cataracts




	
			   	   Fig 12. Cataract Diagram
Cataracts is the number one leading cause of blindness as it is the cause for 50% of blindness, this occurs when the eye lens starts to cloud over which results in light getting blocked from entering the eye, as seen in Fig 11. Cataracts mostly develops around 40-50 years old and will be more prominent as the person gets older. Children and babies can also be affected by cataracts, whether they were born with it or developed it very early on in life, but this is not as common. There are many risk factors for cataracts but the exact cause is still unknown. Some risk factors include; age, diabetes, eye injury and family history of cataracts, just to name a few. Vision with cataracts is described as being foggy, blurry or cloudy, people with this condition describe it as “looking through a fogged-up window.” (Mayo Clinic) people suffering with this will also find it increasingly difficult to see in low light, for example, a dimly lit room or at night, this is due to there being less light and with cataracts the eye blocks out majority of light so with less light to penetrate an already cloudy eye their vision can be severely impaired. Surgery can be used to improve the symptoms of cataracts; it doesn’t necessarily cure it all together but it will make a massive improvement and will only take between 2-6 weeks to recover from the surgery.
Nyctalopia




		 		      Fig 13: Nyctalopia vision
Nyctalopia is a condition that makes the eye unable to adapt to low light due to. There are many causes of Nyctalopia ranging from Cataracts to Glaucoma. Glaucoma seems to be one of the main causes, this is a condition where pressure gets too high in the eye and can cause a reduced peripheral vision. Optimax state in their article on Night blindness the severity of Glaucoma and say “if left untreated – can leave you completely blind.” There are a number of ways to reduce symptoms of night blindness and possibly prevent it, this includes; keeping blood pressure at a normal rate, wear prescription glasses to help with overall vision and mange any chronic conditions that might affect eyesight. In some cases, treatment can be as simple as wearing glasses or taking medication, however, if cataracts is the cause of the night blindness, then surgery might be needed to improve symptoms. Someone with night blindness might still be able to drive but they will be advised to refrain from driving at night or in overall poor lighting just so they will not be a danger to themselves or others.
Nyctalopia can also be similar to Photophobia which is severe light sensitivity, light does help but at the same time someone with Photophobia will be very sensitive to light whether it be natural light or artificial. Molly Burke describes the sensation as 
“…when you go from a movie theatre during the day and you go outside after spending two hours in the darkness and you’re like ‘Oh my God!’ and it really hurts their eyes and it takes a while to adjust.”
the only difference between a normal persons vision and Burke’s in this sense is our eyes will adjust to the light and we can see properly afterwards, hers will not and that exact description told me exactly what I needed to know about blindness as I personally know the feeling of the adjustment but I’m lucky that my eyes will adjust. Burke also tells us that since light does help her to see slightly, when light is very dim or is not there, for example at night or in a dark room, she is pretty much completely blind and will be left to rely solely on her hearing and touch. She was taught Orientation and Mobility (O&M) to be able to navigate using sound, very much like a bat does through active echo-location, however, in Burke’s case she doesn’t need to make a noise to know where she is or what is around her, she uses passive echo-location by simply listening to “sound shadows” what are the natural sounds produced by her surroundings, even a wall will produce this effect for her as the presence of a wall will block any air traveling towards her so she is able to sense when walking along a wall when there is an opening as the special sounds will open up as soon as the wall is awa from her.
Complete blindness 
Blindness, or complete blindness is an inability to see at all, this also includes light, this can also be Legal blindness which is when someone will need to be 20 feet away to see something someone can see from 200 feet away. Healthline statistics show that “15% fall into the totally blind category.” There are variations of blind some will experience total darkness, no light just nothing, others will experience severe blurriness which, to put it simply, will look like when a camera is really out of focus and the image looks like one big smudge and some have peripheral vision but the rest of their vision is a big black smudge. This type of blindness means a person will require additional support in their day-to-day life this includes guide dogs, a white cane and in a lot of cases the use of brail. All of these take years of training to recognise, being born blind would mean the person will pick it up a lot quicker as it is all they’ve known to do and they will think that’s how life is normally lived, but this is not the case for someone who develops blindness later on in life, Molly Burke’s video with Allure tells us all the training a person needs to go through when they develop their blindness, they will need to be taught auditorial perception, the use of a cane and how to read brail, they may not get a guide dog for years as they need to be matched with their guide dog this means they are assessed on their lifestyle and personality to find the perfect dog and even when the perfect dog has been chosen they need to live with the dog in the training school for up to 2 months to learn to live together and how to respond to one another.
Chapter 4:
Synaesthesia
[bookmark: _Hlk89966838]“As a synesthete, the music I hear is translated into a flow of texture and colours. Synaesthesia, although not disorientating, can sometimes leave me at odds trying to describe what I can see to others.” – Melissa McCracken.
Synaesthesia is a neurological condition where the senses aren’t connected in a normal manor resulting in secondary sensory experiences. Synaesthesia affects 1 in 2,000 people but some experts also say 1 in 300 people will have a variation or a trait of synaesthesia.
There are numerous types of Synaesthesia but I will only be addressing 3 in this essay.
Chromesthesia




     Fig 14. Chromesthesia of David Bowie’s life on Mars
Chromesthesia occurs when sound evokes a physical response in which the person sees movement, shapes and colour. This is most common when a synesthete listens to music, as seen in Fig 14 above, is a painting by Melissa McCracken who has Chromesthesia, she created this painting while listening to David Bowie’s Life on Mars. There are a wide variety of colours in this piece both warm and cool tones representing both the mellow and upbeat parts of the song. The way in which she arranged these colours is very soft and almost dream-like, it also ties in with the song as it has a cosmic energy to it, the black and white splatters also show the movement that McCracken saw when listening to the song, the fluidity of the music, her emotion and her physically seeing the music is all evident in the formation of the splatters. A quote from McCracken that I particularly like if from when she talked about the day she realised her brain was not the same as everyone else’s,
“Until I was 15, I thought everyone constantly saw colors. Colors in books, colors in math formulas, colors at concerts. But when I finally asked my brother which color the letter C was (canary yellow, by the way) I realized my mind wasn't quite as normal as I had thought.” – Melissa McCracken.
This quote is important to my research as this is evidence to me that she lived the first 15 years of her life thinking seeing colours in numbers letters and sound was completely normal and it was something everyone in the world saw, until that day, but McCracken took the very thing that made her different to most people and made it into art, art that would showcase what she sees when she listens to music the exact images, movements, colours and sensations that flow through her when she’s at a concert or simply sat at home listening to the radio. Melissa McCracken’s work is one of my main inspirations for my project.  
There are also a number of very famous musicians that have Chromesthesia including Beyonce, Lorde and Frank Ocean.
Grapheme-Colour Synaesthesia
This form of Synaesthesia is when and individuals associate colour with letters and numbers. Neuroscientists are still trying to find an answer as to why this occurs and what it is in the brain that makes this happen.
In a mental floss article Alex Dainis, a woman who has Grapheme-colour Synaesthesia, explains what it is like to have Grapheme-colour Synaesthesia. Higgins describes Dainis’ explanation as “it just kind of is.” This is because Dainis was born with this synaesthesia and she has no way to really describe it any other way than “it just is” to Dainis this is her normal, numbers and letters have always had colour and personality. The quote below explains how ger grouping of numbers works in her brain and how these coincide with their colours.
“Her brain's system has a lot to do with multiples, though there are obviously logical problems with certain digits (like 6) that are early multiples of prime numbers like 2 and 3. In her case, 6 is lumped in with the 3,6,9 grouping, while 2,4,8 have their own set. Don't get me started on the prime numbers 5 and 7 (5 is part of a grouping with 0” – Chris Higgins.
Dainis also says that 5 overpowers the other numbers in its colour.
Auditory-tactile synaesthesia
Auditory-tactile synaesthesia or also known as sound-touch synaesthesia is a very interesting form of synaesthesia as this occurs when sounds bring on physical sensations on different parts of the body. These sensations can come in many forms and can range anywhere from subtle to more prominent, these sensations can include; ticking, muscle contractions, pins and needles, twitching, the sensation of a texture, and many more. The sensations are not unpleasant or painful to the person, and I feel a synesthete who experiences this on a daily basis hardly notices as to them it is a normal bodily function.
One way to simulate the sensations of someone with Auditory-tactile Synaesthesia is by listening to Autonomous Sensory Meridian Response (ASMR) videos. These have become very popular in recent years; some find them to be soothing and relaxing and other say they feel their hairs on the back of their neck stand on end as a response to the sounds. Popular sounds in these videos include whispering, fingernails tapping, make up brushes brushing against a microphone, ect. 

Conclusion
In conclusion I found that my research does support my question. While writing this thesis I have learnt that it is one thing to know and another to perceive. Plato’s theories and philosophies were a good starting point as it opened my eyes to “Knowledge is perception.” After reading about the Allegory of the cave and how one group of people felt they knew what the world was like, when on the other hand one man really knew what the world was like due to actually experiencing it rather than just looking and believing. To tie in with this and give me a wider understanding of perception the research on the different types of colour blindness, blindness and synaesthesia has shown me how real people experience a different world to myself every day, they see differently, feel differently and even hear differently. I feel visual disabilities and disorders back up my argument more as these cause a severe alteration in someone’s perception, especially if someone was born with their disability or disorder as, just like the prisoners in the cave, their way of seeing the world is the only reality they know. I am looking forward to putting my research into practice and finding a way to bring awareness to these disabilities and disorders while also providing people with a new perception on the world, all while making it interactive and inclusive for everyone. If there are two quotes I am taking forward with my from this research it will be these;
"Anyone who has common sense will remember that the bewilderments of the eyes are of two kinds, and arise from two causes, either from coming out of the light or from going into the light."
- Socrates, 'Allegory of the cave', Plato.
"... wisdom more than anything else contains a divine element which always remains, and by this conversion is rendered useful and profitable; or, on the other hand, hurtful and useless."
- Socrates, 'Allegory of the cave', Plato.
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