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SYLLABUS

COURSE OBJECTIVE: 
The student should be made to:
· To practice the basic image processing techniques.
· To understand the concepts of image restoration and segmentation.
· To explore the applications of image processing techniques.
· To learn Hardware Descriptive Language (Verilog/VHDL).
· To learn the fundamental principles of VLSI circuit design in digital and analog domain.
· To familiarize fusing of logical modules on FPGAs.
· To provide hands on design experience with professional design (EDA) platforms.

LIST OF EXPERIMENTS (IMAGE PROCESSING USING MATLAB)
1. Image sampling and quantization.
2. Histogram Processing.
3. Image Enhancement-Spatial filtering.
4. Image segmentation – Edge detection, line detection and point detection.
5. Basic Morphological operations.
6. Analysis of Images with colour Model.

LIST OF EXPERIMENTS (DIGITAL SYSTEM DESIGN USING HDL & FPGA)
7. Design an Adder (Min 8 Bit) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA.
8. Design a Multiplier (4 Bit Min) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA.
9. Design a Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA Compare pre synthesis and post synthesis simulation.
LIST OF EXPERIMENTS (DIGITAL CIRCUIT DESIGN)
10. Design and simulate a CMOS Basic Gates & Flip-Flops.
11. Design and simulate a 4-bit synchronous counter using Flip-Flops.

LIST OF EXPERIMENTS (ANALOG CIRCUIT DESIGN)
12. Bandwidth and CMRR by performing Schematic Simulations.

TOTAL: 60 PERIODS

	EXP. NO.
	NAME OF THE EXPERIMENTS
	NO. OF PERIODS 
	CUMULATIVE PERIODS 

	CYCLE I

	1
	Image sampling and quantization.
	        5
	5

	2
	Histogram Processing.
	          5
	10

	3
	Image Enhancement-Spatial filtering.

	5
	15

	4
	Image segmentation – Edge detection, line detection and point detection
	5
	20

	5
	Basic Morphological operations.
	5
	25

	6
	Analysis of Images with colour Model.
	5
	30

	CYCLE II

	7
	Design an Adder (Min 8 Bit) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA.
	5
	35

	8
	Design a Multiplier (4 Bit Min) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA.
	5
	             40

	9
	Design a Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA Compare pre synthesis and post synthesis simulation.
	5
	45

	10
	Design and simulate a CMOS Basic Gates & Flip-Flops.
	5
	50

	11
	Design and simulate a 4-bit synchronous counter using Flip-Flops.
	5
	55

	12
	Analog Circuit Design-Bandwidth and CMRR by performing Schematic Simulations.
	5
	60


COURSE OUTCOME
At the end of the course, the student should be able to: 
CO1: Perform enhancing and segmentation operations on the image using spatial filters.
CO2: Write HDL code for basic as well as advanced digital integrated circuit.
CO3: Import the logic modules into FPGA Boards.
CO4: Synthesize Place and Route the digital IPs.
CO5: Design, Simulate and Extract the layouts of Digital & Analog IC Blocks using EDA tools.	
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LIST OF QUESTIONS:
1.Write a MATLAB code to read an image and perform histogram equalization
of the input image and analyze the result.
2. Write a MATLAB code to read color image and convert into gray scale and
binary image, display both the images.
3. Write a MATLAB code for analyzing spatial resolution of given input image.
4. Write a MATLAB code to read an image and then corrupt the image by
salt and pepper noise, then apply suitable filter to reduce the impact of the salt and
pepper noise
5. Write a MATLAB code to extract and separate the three color components red,
green and blue from the RGB image.
6 . Write a MATLAB to compute sampling process of input image using image
resizing, image zooming, image cropping.
7. Write a MATLAB code to Perform removes interior pixels and Skeleton
operations for given Input image.
8. Write a MATLAB code for computing the blurring effect on an image using motion
and disk command and Enhance input image by sharpening technique.
9. Write a MATLAB code to read an RGB image and to convert RGB image into
Grayscale image, Matrix to gray scale image.
10.Write a MATLAB program to read an image and compute the edges using
gradient techniques.
11.a)Write a MATLAB code to read colour image and convert into gray scale and
binary image, display both the images. 
12.HDL based design entry and simulation of adders (min 8 bit) and Half adder, Full adder, Half subtractor, Full subtractor, 8 bit adder. - 
13.HDL based design entry and simulation of Multiplexer, Demultiplexer, Encoder, Decoder and multipliers (4 bit min). - 
14.Synthesis, P&R and post P&R simulation of the components simulated in (III) above. Critical paths and static timing analysis results to be identified. Identify and verify possible conditions under which the blocks will fail to work correctly. -
15.Hardware fusing and testing of each of the blocks simulated in (I). Use of either chip scope feature (Xilinx) or the signal tap feature (Altera) is a must. Invoke the PLL and demonstrate the use of the PLL module for clock generation in FPGAs.-
16. Design and simulate a CMOS Basic Gates & Flip-Flops.
17.Design and simulation of a simple 5 transistor differential amplifier. Measure gain, ICMR, and CMRR.-
18. Design a Universal Shift Register using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA Compare pre synthesis and post synthesis simulation.
19. Design a Multiplier (4 Bit Min) using HDL. Simulate it using Xilinx/Altera Software and implement by Xilinx/Altera FPGA.
20. Design and simulate a 4-bit synchronous counter using Flip-Flops.
VIVA QUESTIONS
IMAGE PROCESSING
1. Define Image?
2. What is Dynamic Range?
3. Define Brightness?
4. What do you meant by Gray level?
5. What do you meant by Color model?
6. List the hardware-oriented color models? What is Hue and saturation?
7. List the applications of color models?
8. What is Chromatic Adoption?
9. Define Resolutions?
10. What is meant by pixel?
11. Define Digital image?
12. What are the steps involved in DIP?
13. What is recognition and Interpretation?
14. Specify the elements of DIP system?
15. List the categories of digital storage?
16. What are the types of light receptors?
17. Differentiate photopic and scotopic vision
18. How cones and rods are distributed in retina?
19. Define weber ratio.
20.Define Histogram.

VLSI DESIGN

1) Write a verilog code to swap contents of two registers with and without a temporary register? 
2) Difference between blocking and non-blocking? (Verilog interview questions that is most commonly asked)
3) Difference between task and function? 
4) Difference between inter statement and intra statement delay? 
5) What is delta simulation time? 
6) Difference between $monitor, $display & $strobe? 
7) What is difference between Verilog full case and parallel case? 
8) What is meant by inferring latches, how to avoid it? 
9) Tell me how blocking and non blocking statements get executed? 
10) Variable and signal which will be Updated first? 
11) What is sensitivity list? 
12) In a pure combinational circuit is it necessary to mention all the inputs in sensitivity disk? if yes, why? 
13) Tell me structure of Verilog code you follow? 
14) Difference between Verilog and VHDL? 
15) What are different styles of Verilog coding I mean gate-level, continuous level and others explain in detail? 
16) Can you tell me some of system tasks and their purpose? 
17) Can you list out some of enhancements in Verilog 2001? 
18) Write a Verilog code for synchronous and asynchronous reset? 
19) What is pli?why is it used? 
20) There is a triangle and on it there are 3 ants one on each corner and are free to move along sides of triangle what is probability that they will collide? 
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