Year 12 – Imaging starter questions
1. Explain what is meant by:

a. A pixel

b. The resolution of an image

c. The number of levels in an image

d. A false colour image

2. A CCD sensor measures 1920×2184 pixels (horizontal×vertical).  Each cell in the ccd is capable of detecting 16.7million colours.

a. How many bits is required to store each pixel?
b. What is the total amount of information stored in the image in bytes.
3. An ultraviolet image of the sun is stored using 16bits per pixel.

a. How many levels are in the image?  Show your working.

b. Why is it not correct to say this is the number of colours in the image?

c. If the image is 3072 × 3072 pixels, how much total data is required to store the image?  Give your answer in a convenient unit.
d. Calculate the resolution, given that the image of the sun fills the whole array, and the diameter of the sun is 1.39×106 km.  Draw a sketch to help you solve this problem.

4. A particular digital SLR camera is fitted with a wide angle lens of focal length 28mm.  
a. What distance must the lens be from the CCD sensor to focus a distant object?  Draw a sketch and explain your answer.
b. What is the power of the lens?

c. What is the curvature of waves reaching the lens from an object at a distance of 40cm?

d. What is the curvature of these waves after the lens has added its curvature to them?

e. What distance must the lens be from the CCD to focus an object at this distance?  Draw a sketch to help you solve this problem.

f. How far has it moved from its position when focusing a distant object?
5. Pixels in a particular image are stored using 8bits per pixel.

a. A particular pixel has a decimal value of 41.  Give the sequence of bits representing this pixel.
b. Another pixel has a decimal value of 115.  Give the sequence of bits representing this pixel.
c. Explain why a pixel in this image could not have a value of 320.  Use a calculation or numerical example to support your answer.
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