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Prosthetic Vision Assignment

In the Wired magazine article, you got an idea of the state of the art for artificial vision prostheses. In this group assignment, you will design the next generation of artificial vision systems.

Your goal is to come up with the design specifications for a system that will eventually be implemented by a team of neurophysiologists and bio-electrical engineers. 

To do this, you will need to specific the nature of the inputs to the brain and describe what processing you will do externally to the image. You will also have to consider how you will interface with the brain and its consequences for how you will train the patient to use your system.

We will actually design three different versions of the system to fit patients with different disabilities.

1) The first patient class has lost the outputs from the eye (such as Jens). You will probably interface at V1.

2) The second class of patients has lost the primary visual areas due to stroke. You will have to interface after V1, and substitute some of the processing functionality of V1 in your external system.

3) The third class of patients has lost both V1 and the later V4 and MT areas. You will likely have to interface in the TE/TEO/IT complex and compensate for the image processing that took place in V4 and MT with similar algorithms in your external system.

As you design this system, think about what tasks are most important to the patient. Should they be able to read? Drive? Ride a bus? Restoring perfect vision might be impossible, so design your system to provide as much useful information for the tasks you deem relevant. You may need to investigate how the visual system processes different types of visual information for different tasks (e.g. the 'what' vs. the 'where' pathways).
Resources:

Background on Artificial Vision:

http://www.howstuffworks.com/artificial-vision.htm

http://biomed.brown.edu/Courses/BI108/BI108_1999_Groups/Vision_Team/Vision.htm
