
 



 

NAME: ____________________________________ 

 

Read “Camels and Cops” and answer the following: 

1. What is the optic disk? 

 

 

 

2. How does the brain cope with the “blind spot”?  What does the author mean when he says that 

brain is “hallucinating”? 

 

 

 

 

 

 

3.  Explain the Charles Bonnet Syndrome. 



NAME: _______________________________________ 

 

1.  Go to  http://faculty.washington.edu/chudler/after.html and follow the steps in the experiment. 

2. Go to http://scienceblogs.com/twominds/2009/07/01/color-after-image-demonstratio/ and watch  

 the video until it is done. 

3.  Read over this information about afterimages and answer the following questions: 

 

We perceive color using cells in the back of our eyes called cone cells. There are three 
different types of cone cells, and each roughly responds to red, green, or blue light, the 
three additive primary colors. For example, when you look at a red image, the red cones 
are stimulated and tell your brain that the object is red. The different cone cell types work 
together for you to see other colors, which are mixtures of the three primary colors. For 
example, if you look at a purple image, which s a mix of red and blue, both the red and 
blue cones are stimulated. When all three primary colors are mixed, the result is white. All 
three types of cones are stimulated to see white light. 

If you look at one color for very long, the cone cells can become fatigued and temporarily 
do not respond. For example, if you stare at a red object, and immediately look at a white 
area afterwards, you will see an afterimage that is the same size and shape, but is a blue-
green, or cyan, color. This is because your eyes use the red, green, and blue cone cells to 
perceive white light, but because the red cone cells are fatigued, you do not see red. You 
are left seeing with only your green and blue cone cells. After several seconds, your fa-
tigued cones will recover; the afterimage will fade away and white colors will appear nor-
mal. 

The apparent size of the afterimage depends not only on the size of the image on your 
retina, but also on how far away you perceive the image to be. When you look at your 
hand, you see the negative afterimage on your hand. Because your hand is near you, you 
see the image as relatively small--no bigger than your hand. When you look at a distant 
wall, you see the negative afterimage on the wall. But it is not the same size as the after-
image you saw on your hand. You see the afterimage on the wall as much bigger--large 
enough to cover a considerable area of the wall. The afterimage is not actually on either 
surface, but on your retina. The actual afterimage does not change size; only your inter-
pretation of its size changes. 

This helps explain a common illusion that you may have noticed. The full moon often ap-
pears larger when it is on the horizon than when it is overhead. The disk of the moon is the 
exact same size in both cases, and its image on your retina is also the same size. So why 
does the moon look bigger in one position than in the other? One explanation suggests 
that you perceive the horizon as farther away than the sky overhead. This perception 
might lead you to see the moon as a large disk when it is near the horizon (just as you saw 
the afterimage as larger when you thought it was on the distant wall), and as a smaller disk 
when it is overhead (just like the smaller afterimage in the palm of your hand). 

For up to 30 minutes after you walk into a dark room, your eyes are adapting. At the end 
of this time, your eyes may be up to 10,000 times more sensitive to light than they were 
when you entered the room. We call this improved ability to see night vision. It is caused 
by the chemical rhodopsin, in the rods of your retina.  

 



NAME: ____________________________________ 

 

1. How do our cone cells see colour? 

 

 

 

2. Explain how a cone can become “tired” and what happens when it does.  

 

 

 

 

 

 

3. How does the afterimage change in size? 

 

 

 

 

4.  Explain what happens to your eyes when you go into a dark area. 



1. Go to http://www.vision3d.com/fftext.html and complete the experiment. 

2. Complete the following: 

 



 

NAME: ____________________________________ 

 

Read p. 230-231 and answer the following questions. 

 

1. Explain the “leap of faith” that the brain must make in order for you to see in 3D.    What disparity 

must the brain deal with ? 

 

 

 

 

 

2.  Upon what does the brain base its “guesses” ? 

 



1. Complete the following: 

 

 



Read the following information and then answer the questions. 

 

 

 

 

 

 

 

1. How much of our brain is dedicated to vision?   

2. How does the experiment with the “words/shapes” demonstrate that our brain learns to see 

things? 

 

 

3.  Why is learning to read and learning math more tricky than just interpreting a photo? 

 



1. Go to http://www.dailymail.co.uk/home/moslive/article-1314281/Ten-greatest-optical-illusions.html 

and look at the ten illusions . 

2. Go to  http://illusionoftheyear.com/2009/the-break-of-the-curveball/ and complete the experiment. 

3. Read the article “Optical Illusions—When Your Brain Can’t Believe Your Eyes” and answer the ques-

tions that follow. 

 

 

 

 

 

 

 

 

 

Optical Illusions: When Your Brain Can't Believe Your Eyes 

 

Look at an optical illusion and you may think you're seeing things -- such as a curved line that's actually straight, or a 

moving object that's standing still. You wonder if your eyes are playing tricks on you. 

It's not your eyes. An illusion is proof that you don't always see what you think you do -- because of the way your 

brain and your entire visual system perceive and interpret an image. 

Visual illusions occur due to properties of the visual areas of the brain as they receive and process information. In 

other words, your perception of an illusion has more to do with how your brain works -- and less to do with the op-

tics of your eye. 

Susana Martinez-Conde, director of the laboratory of visual neuroscience at Barrow Neurological Institute in Phoe-

nix, Ariz. offered (this) definition. "An illusion is a phenomenon in which our subjective perception doesn't match 

the physical reality of the world." 

Although people popularly call some brain teasers "optical illusions," this might not be the best term for them, as 
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What You Can Learn From Optical Illusions 

There are other real-world examples of illusions. Pilots might encounter visual illusions while in flight, such as a false 
horizon, or when landing, such as a narrow runway. They are trained to recognize and ignore these illusions so they 
can safely fly their aircraft. 

But while some illusions may pose a safety threat, others may actually be used as safety measures. On Chicago's 
Lake Shore Drive, for example, visual illusions have been used to control drivers' speed on a hazardous curve. Stripes 
on the road are painted closer together as drivers approach the sharpest part of the curve. The illusion makes drivers 
think they're speeding up -- so they slow down and, it's hoped, have fewer accidents. 

Illusions can offer scientists new insights on how vision and the brain work -- and are more than intriguing parlor 
tricks. 

"They widen the mental horizons and make it clear that things are a little different than they seem," Bach said. 

Visual illusions are not just some nice puzzle, like a crossword, or an entertainment feature, said Martinez-Conde. 
"They're important tools in visual research to help us understand how visual processing works in the normal brain 
and also in the diseased brain." 

Beyond their amusement value, one researcher speculated that illusions may also serve an evolutionary purpose. 

Seeing the 'Future' 

"The brain is always constructing things, which is helping you survive. Some of these constructions can be fiction," 
said Mark Changizi, a neurobiologist and assistant professor of cognitive science at Rensselaer Polytechnic Institute 
in Troy, N.Y. 

Changizi came up with a theory to help explain why we see illusions. He argued that illusions are due to the brain's 
attempt to "see" the future. They occur during the slight time lag after light reaches the retina in your eye, but be-
fore your brain translates it into a visual perception. 

According to Changizi, author of "The Vision Revolution," when the brain attempts to generate a perception, it basi-
cally is taking a guess at the near future by trying to fast-forward a tenth of a second. As a result of this "neural de-
lay," you might not be perceiving an image as it actually is, but as you expect it might soon be. 

"Illusions occur when the brain attempts to perceive the future, and those perceptions don't match reality," he said. 

Although there is no single reason illusions take place, Martinez-Conde offered another possible explanation. 

The brain is a limited structure with limited resources, including its number of neurons, wires, and neuronal connec-
tions, she suggested. "So in some cases, illusions may be due to the brain's need to take shortcuts." Simply put, the 
brain might need to quickly give more importance to some features in a visual scene than others. 

 

http://abcnews.go.com/Health/EyeHealth/optical-illusions-eye-brain-agree/story?id=8455573&singlePage=true 

 

http://news.rpi.edu/update.do?artcenterkey=2599


 

1. Why is it more accurate to call the illusions you examined “visual illusions”? 

 

 

 

2.  Why is it important to be aware of how are brain can be tricked and can see illusions? 

 

 

 

 

3.  What does Mark Changizi suggest about how your brain works? 

 

 

 

 

4.  Why, is it suggested, that the brain takes these “shortcuts”?  


