Picture Elements

Mr. Martin, Stella Maris Academy

Digital images are composed of small squares or dots of particular colors, shades of gray and brightness. Each square or dot is called a picture element or “pixel” for short. For example, here is a digital image. Can you guess what it is?


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


Well, that’s pretty good, but I like this image better. 
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Both images are composed of pixels. What are the differences between the two? Which image has more pixels? What’s the difference between a pixel in the top image and one in the bottom image?

I think you are getting the idea. You get more detail with more pixels. Also, it’s a lot more interesting if pixels can be different colors and shades. 

The photo of the happy face is 10 pixels wide by 10 pixels tall for 100 total pixels. You can count them or just multiply the width by the height. (10 x 10 = 100) The photo of Wolfgang, the German Shepard, is about 640 pixels high and 480 pixels wide. How do you find the total number of pixels? (The total number of pixels is a measure of the “resolution.”) That’s right – you multiply 640 by 480. If you do that you get 307,200. That’s a lot more than 100 pixels. Also, each of those pixels can be different colors or shades. Hence, you get a much more detailed image. Unless you enlarge the photo greatly like in the enlargement of Wolfgang’s eye, you can’t see the individual pixels. 
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Many of the earliest consumer digital cameras like the Apple QuickTake 100 had resolutions of about 640 x 480. That was plenty for viewing small images on the Internet or in e-mail. To get prints that looked like photographic images from traditional film, or to enlarge images, much higher pixel counts or resolutions were needed. Once cameras got over 1,000,000 total pixels people started to use the term megapixel to mean 1,000,000 pixels. A 1.3 megapixel camera hence has 1,300,000 pixels in an image. A 3.1 megapixel camera has 3,100,000 pixels. Today many cameras have 7.1 megapixels or 10.1 megapixels. Okay, now its time to do some math problems.

1. How many megapixels (to the nearest tenth of a megapixel) does a camera with images of 2576 pixels wide by 1932 pixels high have?

2. How many megapixels (to the nearest tenth of a megapixel) does a camera with images of 2048 pixels wide by 1536 high have?

3. How many megapixels (to the nearest tenth of a megapixel) does a camera with images of 640 pixels wide by 480 pixels high have?

4. What is the ratio of the number of pixels high to the number of pixels wide in questions 1, 2 and 3? Hint: it’s the same in each. This ratio is called the aspect ratio. This is the common aspect ratio for compact digital cameras. Fancier, digital single lens reflex cameras (we will discuss what that means later) have a different aspect ratio.

5. A tougher question. A 10.1 megapixel camera is how many pixels high and how many pixels wide assuming the same aspect ratio as in question 4.
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