Notes for Cog Sci Presentation
- Level of skill -> Everyone varies

- Even top notch doctors are nowhere near perfection
- Neural networks can be used to accurately diagnose and treat patients


- It will be faster and will be the best method for diagnosing people

- Most doctors are good at diagnosising about even so they are no where near perfection


- Diseases come in many forms and depending of it’s stage of development, it will become easier or harder to identify



- Depends on things such as sex, state of development, patient’s age, medical history, genetic background, concurrent diseases and general health and emotional state


- Disease symptoms overlap


- “In all, trying to see past the collective configuration of 10 or 50 or 200 variable symptoms, in order to choose a specific diagnosis from a list of 100 or more possibilities is an exercise in pattern recognition of a very high order

Input vector


- Basically the inputs to a vector



- blood pressure, skin color, muscle tone, pupil dilation, WBC count, skin condition, temperature, etc.


- Diagnostic Prototype vector is when you recognize the pattern of the symptoms

- “It is an ‘interference to the best explanation’ of the pattern of symptoms at issue. It is another instance of the cognitive process by now so familiar to you: vector completion in the face of partial or degraded inputs”
- Meaning that like the Hopfield Network, after being imposed a pattern, it is shown part of the pattern and asked to recall. Or in the case of degraded inputs, it is like the partial but there is also some noise added to it. 
- So this is how this neural network will work in this situation: it can take in all the inputs (in this case, symptoms) and depending on the connections between the symptoms, the network will give off the diagnosis

- Due to the fact that there is a vast variety of overlap between disease symptoms for us to comprehend in it’s entirety that we wouldn’t be able to apply even a small part of it to real patients. It’s just too much for us to hold in our heads to be capable of applying
- An advantage of the neural network is that it can be a large as it needs to be as so it is capable of not only withholding a vast amount of information, it can actually apply it 

Training

- There will need to be a time frame when a set of symptoms will be given and have it give the correct diagnosis as the output – a training period


- of course actual medical records will be used
- Then, a patients history can be given to a network. Then the current symptoms will be given 


- By providing the network with the patients medical history, the connection strengths between symptoms will become greater the more often the patient has had a certain disease. So each time the same patient returns to the hospital with the same illness, it will only strengthen the connections between the symptoms and so will be one of the first diagnosis to be given when the symptoms are there.


- Eventually a network would be able to give a confidence level on how accurate it believes the diagnosis is based on the symptoms provided. 
Eventually, the goal is that the network can also output a list of other tests to do to gain more symptoms for a more accurate diagnosis.

- This sort of protocol can also help find symptoms that will settle the ambiguities between certain diseases. In other words, a more accurate diagnosis will be outputted 
- The neural network can also do something that doctors are not capable of doing: keeping a constant watch over patients’ symptoms. In a hospital, a doctor sees many patients and so will not be able to see how the symptoms are developing but this network will be able to keep track of the development of the symptoms over time. With this increasing amount of symptoms, the network can update it’s diagnosis and so a more accurate diagnosis can be outputted. 
- The next step would be for the network to recommend a treatment for the patient


- Past diagnosis and treatments will again play a part in making this part of the neural network a success

Fears: Will doctors become useless?

- Not at all

- These will only be an assistance to the doctors in diagnosis-ing the patients accurately or suggesting a set of other tests to determine the disease and of ultimately suggesting treatments as an output
- One “massively parallel network” can ideally serve a hospital

- The connection strengths from one network can be copied over to another network and so really only one needs to be trained and then all the other networks to follow should be just as accurate as the first. 

- Learning network, no?



- Over time, each hospital’s network will vary slightly in it’s connection strengths and possibly even it’s treatment output (being that not all hospital have the same treatments all over the world) but the diagnosis should be the same except that many certain areas have a higher output of a specific disease because that are may be more prone to such a disease.
