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Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1.
What are the elements required to acquire digital images? Explain in detail about various imaging systems.






2.a)
Explain why the discrete histogram equalization technique does not in general, yield a flat histogram.

   b)
Suppose that a digital image is subjected to histogram equalization.

Show that a second pass of histogram equalization will produce exactly same result as first pass.

3.a)
State and explain convolution theorem on images.

   b) 
Discuss various factors that influence the brightness of a pixel in an image.

4.
The mean and standard deviation of the background pixels in the image shown are 110 and 15 respectively.  The object pixels have mean and standard deviation values of 200 and 40 respectively.  Give a thresholding solution for segmenting the objects of the image.


5.
Design a technique for detecting gaps of length ranging between 1 and L pixels in line segments of a binary image.  Assume that the lines are 1 pixel thick.


6.a)
With examples, explain how morphology operations are used in region filling


   b)
Discuss the various applications for gray scale morphology.


7.a)
What do you mean by compression? Briefly explain its requirement. 


b)
Differentiate lossy compression and lossless compression. Mention their     applications.







  


   c)
What do you mean by improved Gray Scale Quantization?




   d)
Explain the fidelity criteria   in image compression.



8.a)
What is meant by statistical coding? Classify.





   b)
Explain briefly about the types of statistical coding.
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1.a) 
Describe image modeling and representation in detail.




         b) 
Write a short note on Mach band pattern and simultaneous contrast.


2.a) 
What effect would setting the lower order bit planes to zero, have on histogram of an image in general?  Explain.
b)
What would be the effect on the histogram, if we set to zero the higher order bit planes? Explain.

3.a)
Suppose the convolution of two finite digital functions is to be performed, determine how many elementary operations (additions and multiplications) are required for the given sized domains. How many operations are required if convolution theorem is exploted?
   b)
Explain the aliasing effect in terms of Fourier frequency overlaps.



4. a)
What do you mean by multispectral  thresholding?  Explain how this method is useful for image segmentation.







b)
What do you mean by multilevel thresholding?  Explain how this method is useful for image segmentation.


5.
Show that the Sobel and Prewitt gradient masks give isotropic results only for horizontal and vertical edges oriented at (450.


6.a)
Explain how the connected components of an image can be extracted using 
morphological operations.








   b)
Write short notes on dilation and erosion.
7.a)
With a neat block diagram, describe the image compression system model 

   b)
What do you mean by mapper in source encoder?





   c) 
Compare the statistical Compression and spatial Compression.
8.a)
Write about the Huffman coding. 







   b)
What do you mean by error free compression?





   c)
Explain about near optimal variable length coding.
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1.
With a brief note on various elements of digital image processing system. Explain image acquisition devices in detail.

2.a)
Explain the following gray level transformations :


i)Image negatives      ii)Log transformations       iii)Power law transformations.

   b)
Explain the need for histogram equalization.

3.a)
Explain smoothing using rotating mask  and the algorithm for this type of smoothing.

b) Explain what is spatial filtering.

4.a)
Enumerate the basic formulation of the region-based segmentation.



   b)
Explain the concept of region growing procedure with suitable example.


5.
Explain in detail how the Gradient and Laplacian operators are used in image segmentation applications.


6.
Explain about the following morphological operations used in gray scale image 
representation:    (a) Dilation (b) Erosion    (c) Opening    (d) Closing.

7.a)
Explain about (i) two dimensional run length coding (ii) contour coding.

      

   b) 
What do you mean by reversible in compression? 

8.a)
Mention  different types of coding used in error free compression.


   b)
Explain about any three types of coding in error free compression.
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1.a) 
Write a short note on image model.






   b) 
Explain in detail about different types of CCD sensors used for image acquisition.

2.a)
Explain piece-wise linear transformation functions for gray-level transformation.

b)
Explain the need for image smoothing and explain directional smoothing technique.

3.
What is convolution function?  How is the same implemented using a scan line Algorithm?

4.
Write short notes on the following:


a)  Region splitting and merging








b)  Image segmentation based on boundary characteristics


5.
Write short notes on the following:


a)  Second order detection









b)  Compass operators



6.a)
Define thinning .Explain the thinning morphological operation with an example.
       

   b)
Define thickening operation.  Explain with an example.



7.a) 
What is false contouring?








   b)
Differentiate (i) compression and decompression (ii) coding and decoding and (iii) mapper and demapper








   c)
How is the word distance related with hamming code?

8.a) 
Explain about  (i) slope overload   (ii) granular noise.                                  

b) 
List out the advantages and drawbacks of different types of  lossy compression techniques.          
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