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The Vision Lab (F’06). This lab has several components, as follows:  
1. Dissection of Cow Eye:  

2. Macroscopic identification of structures of the Visual system 
3. Microscopic look at the eye and the retina

4. Psychophysics demonstrations using software PsyCog (CD) (probably we will not have time to do this)
1. Dissection of Cow eyes: Go to this website. Make a sagittal cut of the eye with the knife. As you identify each structure in the anatomical preparation, write down its name in the figure below: 
  

· Sclera: 
this is the white of the eye. 
Functions: protection, reflection of light 

· Cornea: 
initial bending of the light 

· Aqueous humor: liquid between posterior surface of the cornea and anterior surface of the lens 

· Iris: 


this is the 'color' of our eyes. It determines the pupil size 

· Lens: 

bends and focuses the light very precisely. 

· Vitreous humor: 
Transparent medium 

· Retina: 

at the back of the eye; it contains photorreceptors 

· Optic disk: 

where the axons form the ganglion cells exit the eye

 it creates a 'blindspot' in out visual field 

· Optic nerve: 
Once you localized it, make a sagittal cut of the optic nerve and  
observe that the optic nerve originates in the optic disk 

· Fovea: You might be able to localize a small pit, more pale than the rest of the retina. 
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2. Macroscopic identification of structures of the Visual system. For this, use the sheep brain, plastic model, and the brain atlas in the web. 
· Optic nerve (cranial nerve II) 

· - Optic chiasm 

· - Optic tract 

· - lateral geniculate nucleus (thalamus) (in the plastic model) 

· - primary visual cortex 

· - ventral pathway: object recognition, color, shape 

· - dorsal pathway: motion perception, spatial location, visual spatial attention 

· - superior colliculus:  Visual control of eye movements. It receives input from retina (retino-tectal path). 
  

Just above the optic chiasm there is a hypothalamic nucleus, called n. suprachiasmatic (supra: over). The suprachiasmatic nucleus is the master clock of biological rhythms and receives input from the retina.
3. Microscopic look at the eye and the retina. 
If using website: 
· Start with the cow’s retina (x500, Illinois) and identify the photoreceptor layer, and the ganglion layer.
· Next, look at the rat’s eye (Illinois) and identify the cornea, lens & sclera. 
· Go to Eye (iowa). Here start with a macroscopic view of the human eye. Make sure to identify the optic nerve coming out of the eye.
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The eye can be divided into three layers: 

· the fibrous layer, consisting of cornea (anterior surface) and sclera (posterior), which helps maintain the shape and size of the eye

· the vascular layer consisting of choroid, ciliary body, and iris , and

·  the retina.  

 Using low power identify:

· the lens (it looks like a football, and the interior has been lost during processing.)
· Chambers of the eye: anterior, posterior, and vitreous body.

· The cornea

· Iris has a characteristic pigmented epithelial layer

· ciliary body: The constriction and relaxation of the ciliary muscles controls the lens shape

· Optic nerve and optic papilla.

At higher magnification study each of the following:

· Sclera and Choroid  The choroid is a highly vascular area located between the retina and sclera,  

·   Photosensitive Retina.
  
4. Psychophysics demonstrations
Blindspot excercise. Part 1. Close your right eye and fix your gaze on the 0 below. Hold the book about 6 inches from your face. Move the book slowly toward your face and then away, always keeping your left eye fixed on the black dot. When the X falls on your blindspot it will disappear. Note that the blindspot is lateral to the eye (i.e, to the left of the left eye, to the right of the right eye). This is so because the optic disk is in the medial part of the retina (see figure in your book).
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Blindspot excercise. Part 2.  Repeat the exercise as before, fixing your gaze on the 0 below. Q: What do you see when the gap in the bars fall onto your blindspot?  

 0





A: Most people report seeing seeing a continuous bar. This is evidence that the brain can generate experiences that correspond to a location in space, even in the absence of direct sensory input from that region
PsyCog (CD)

The retina: A.2.1 Visual Angle. “The size of an image on the retina is measured in terms of visual angle. The visual angle of an object depends on (a) its size and (b) its distance from the eye; try setting these with the controls [in the computer monitor] and see how they affect the image on the retina”. The size of your thumb when you extend your arm covers approx 1 degree of visual angle
A.2.3 Sinusoidal Gratings. Spatial Frequency. “The top panel shows the stimulus, the bottom is a graph of brightness… Use the buttons at the left to compare sinusoidal, square, and triangle grating. Type values in the box to the right  “base = ___ degree” to change the spatial frequency (lower degrees per cycle lead to higher spatial frequency)
Fig A.3.1 Color Negative Afterimage: “Click the ‘adapt’ button, then stare at the black dot in the display. When the pattern vanishes after 15 seconds,
-  What do you see in the white space?   

- When you move your eyes, does the afterimage stay in the same location, or does it move with your eyes? Why do you think this happens?
- After a period of adaptation, look at a distant white wall or out the window at the sky (and keep looking for 10 secs without moving your eyes). Does the afterimage appear the same size or much larger? Why do you think this happens? 

- If time is available, try the afterimage for each of the colors. This is what you will experience. If you adapt to yellow, the afterimage will be blue
Adapt to:
Afterimage is:
- yellow
blue
- blue

yellow

- red

cyan
(blueish green)
- green

magenta (blueish red)
Following adaptation to yellow, the afterimage is blue. This makes sense, as the balance of the yellow/blue ganglion cell becomes biased toward the blue after adaptation. However, following adaptation to red the afterimage is not green but cyan! What is going on?  Red cones activate not only red/green ganglion cells but also blue/yellow cells. Thus, habituating to red light biases perception not only toward green, but also toward blue (i.e, a blueish green or cyan). The same rationale applies to the magenta afterimage of green adaptation.
Brightness Contrast: 
· Fig A.4.1. Which of the four small gray squares is brightest? The lighter the background the darker the small square appears. Click and drag the squares to check
· Fig A.4.3. Hering grid.  Do the nodes look darker than the ‘streets’?  What happens when your eyes focus (i.e., foveate) at a node? Does the darkness disappear? Why? Use the slider to increase the size of the squares. Does the smudge disappear? Why does this happen?

· Fig A.4.4.b Explains the effect of the illusory star. 
Motion Aftereffect Fig A.5.1  Which area of the brain do you think it would activate when perceiving the motion aftereffect?
Ex. A.8.6 Ebbinghaus Illusion. The center circles in the two displays do not appear to be the same size. This is a contrast illusion involving object size. Objects surrounded by larger objects appear smaller than same-size objects surrounded by smaller objects. Interestingly, when people try to grasp the center object the aperture of their grip is not affected by the illusion. This suggests  that the action system and the perceptual awareness system are dissociated. 
4.b Demo about On/off cells (textbook CD)

� The retina has 10 recognized layers. The main layers are outlined in this section. The outermost segment is the retinal pigmented epithelium. This cell layer contains melanin, and is responsible for light absorption. It is important to note that light travels through all 9 layers of the retina after entering the eye before the pigmented layer absorbs it. The next layer is composed of rod and cone cells. These cells transform light energy into nervous impulses, which are then carried to the visual cortex of the brain via the optic nerve.  Bipolar cells help to transfer the impulse to ganglion cells. Bipolar cells can transfer impulses from multiple photoreceptors (type 1) or from only a single receptor (type II). Ganglion cells form a layer of nerve fibers that coalesce at the optic disk to form the optic nerve
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