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Q1.
In order to represent an 8-bit pseudocolor image, a Colour Look-Up Table (CLUT) is used. What does the pixel value of the image represent? How many colours can the image support?
Ans: 
Each pixel value of the image represents an 8-bit index value identifying one of the entries in the CLUT. The image can support 256 colours.

Q2.
Consider a 1024 x 768 8-bit pseudocolor image, what is the storage space saved (in MB) as compared with a 1024 x 768 24-bit true colour image?
Ans.
For pseudocolor image, storage space is 1024 x 768 = 0.75 Mbytes. 

For true color image, storage space is 1024 x 768 x 3= 2.25 Mbytes. 

Therefore, storage space saved is 1.5 Mbytes. 

Q3.
How many 1024 x 768 true color images can be stored in a digital camera with 64 Mbytes memories without compression? 

Ans.
Storage space of a 24-bit image = 1024 x 768 x 3 = 2.25 Mbytes 

            Total number of images can be stored = 64 / 2.25 ( 28 images

Q4.
A certain scanner equipped with a memory buffer to temporarily store the scanned image pixel-by-pixel with no compression. The scanned image captured by this scanner can only be one of the following resolutions: 50dpi (dots per inch), 100dpi, 120dpi, 150dpi, 180dpi, 200dpi, 300dpi, 600dpi or 1200dpi.

(a) Suppose the scanner is used to capture a page of size 8 inches by 10 inches, and the scanned image is of 600dpi, determine the minimum size of the buffer for the scanner if the page is:

(i)   a black and white picture. Each pixel is represented by a single bit.

Ans.
size = 8 x 600 x 10 x 600 = 3.43Mbytes

(ii)  a color picture. Each pixel is represented by the three primary colors, red, green and blue, and each primary color has 16 levels of intensities.

Ans.
size = 8 x 600 x 10 x 600 x 12 bits = 41.2Mbytes

(b) A page of 8 inches x 10 inches is to be scanned as a gray-scale image   where each pixel has 256 levels of intensity. If the size of the buffer is 4Mbytes, determine the maximum resolution (in term of dpi) of the image.


Ans.     Let n be the dots per inch of the image

8 x 10 x n2 x 8 < 4Mbytes

n < 229

Hence, the maximum resolution is 200dpi

