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Lab 3:  What you see is what you get
Unity of Science
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Color Vision, Part II

Anatomy

What does the inside of the eye look like? 

Examine the model of the eye and find:

· the retina

· the fovea

· the optic nerve

· the pupil

· the lens

Draw a diagram.

Color blindness

How well do we see in color?
Color vision improves our ability to distinguish an object from its background. When we talk about color vision, we are really talking about three sensibilities: hue, saturation and brightness.  Hue is what most people think of as color.  Hue distinguishes red from yellow from blue and so on.  While we name only a small number of them, we can actually distinguish about 200 different hues.

Colored yarns:  These are one of the color matching tests referred to in The case of the colorblind painter.  If you have normal color vision, matching these is easy.  Try it looking through a filter!

Test charts:  These are the standard charts that you may have seen at the doctor's office.  They consist of patterns of differently colored dots, of matched intensity.  If you are not colorblind, you will see that the patterns of dots form numbers.  Examine the plates, taking care to keep them clean.  Touch them only with the paint brush provided;  Do not use your fingers or your pen. Use the key in  Table 1.  Some of the plates have been photocopied.  Compare the copy with the original.

Consider the plates that are read differently by normal and color-deficient individuals.  What parts of the spectrum are reflected by the dots in each image?  Use filters to remove certain parts of the spectrum to help you answer this.  (You’ll have to review the color mixing rules to choose the appropriate filter.)  For at least one plate, try to figure out which hues are apparently indistinguishable to the colorblind person, but which let you see the figure.

Which filter would be appropriate to look through to simulate red blindness (protanopia)?  Green blindness (deuteranopia)?  For at least one plate that lets the clinician distinguish between these two conditions, try to figure out some hues that can be distinguished by a person with each type of colorblindness, but not the other.

Table 1: Key to Ishihara Plates

	Plate #
	Normal vision
	Red-Green Deficiency
	Total Color

Blindness

	1
	12                    
	12                        
	12

	2
	8                    
	3                        
	*


	3
	29                    
	70                        
	*

	4
	5                    
	2                        
	*

	5
	3                    
	5                        
	*

	6
	15                    
	17                        
	*

	7
	74                    
	21                        
	*

	8
	6                    
	*                        
	*

	9
	45                    
	*                        
	*

	10
	5                    
	*                        
	*

	11
	7                    
	*                        
	*

	12
	16                    
	*                        
	*

	13
	73                    
	*                        
	*

	14
	*                    
	5                        
	

	15
	*                    
	45                        
	

	
	                    
	Protan

	Deutan

	

	
	
	Strong
	Mild
	Strong
	Mild
	

	16
	26                    
	6
	(2) 6
	2
	2 (6)
	

	17
	42                    
	2
	(4) 2
	4
	4 (2)
	

	18
	purple-red line
	purple line
	both lines; purple easier
	red line
	both lines; red easier
	

	19
	*
	can trace the line
	*

	20
	bluish green line
	*
	*

	21
	orange line
	*
	*

	22
	connect the bluish-green & yellowish-green
	connect the bluish-green & purple
	*

	23
	connect purple & orange
	connect purple & bluish-green
	*

	24
	all can trace the line


Your report:  

1. Draw a map of a human retina. (Start by drawing a large circle.)  Indicate which eye it is, and which side the nose is on.  By means of careful labeling, show the approximate locations of the fovea, the blind spot, and the area covered by each type of photoreceptor, using your notes from your homework exercise.

2. What hues are difficult for a person with red-green deficiency to distinguish?  How do people with protanopia differ from those with deuteranopia?
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� * Cannot be distinguished


� Blindness to red (the first color)


� Blindness to green (the second color)





