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Branch Name: Computer Engineering (Software Engineering)
Program Code: ET203
Course Title: Digital Image Processing
Course Code: 2ET2030303T
Pre-requisite Course: | Computer Graphics

Course Obijectives: Main objective of this course is to make the students aware about producing mathematical
model of images. It also helps the students to understand the various operations that can be performed on images.
The course shall help gaining experience in applying image processing algorithms to real life problems like
image enhancement & restoration of noisy images.

Teaching and Examination Scheme:

Credit

Teaching Scheme Evaluation Scheme (Marks)

Hours per week Theory (Marks) Practical (Marks)

SEE CCA SEE CCA
L| T/| P |Total

Min. | Max. | Min. | Max. | Min. | Max. | Min. Max.

Total (Marks)

3 3| - - 3 24 60 16 40 - - - - 100
Course Contents:
Unit . Total | Weightage

No Topics Hours (%)
Introduction to Digital Image Processing:
The origin of Digital Image Processing, Examples of fields that use Digital Image

1 Processing, Fundamental Steps in Digital Image Processing and Components of an 05 21
Image Processing System, Elements of Visual Perception Light and Electromagnetic
Spectrum, Image Sampling and Quantization, Basic Relationships Between Pixels and
Linear and Nonlinear Operations, Image Sensing and Acquisition
Image Enhancement:
Background, Some Basic Gray Level Transformations, Histogram Processing

5 Enhancement Using Arithmetic/Logic Operations, Basics of Spatial Filtering, 07 29
Smoothing Spatial Filters, Sharpening Spatial Filters, Introduction to the Fourier
Transform and the Frequency Domain, Smoothing and Sharpening Frequency Domain
Filters
Image Restoration:
A Model of the Image Degradation/Restoration Process, Noise Models, Restoration in

3 the Presence of Noise Only, Spatial Filtering, Periodic Noise Reduction by Frequency 04 17
Domain Filtering, Position invariant Degradations, Estimating the Degradation
Function, Inverse Filtering &Minimum Mean Square, Error (Wiener) Filtering,
Constrained Least Squares Filtering
Morphological Image processing:
Preliminaries, Dilation and Erosion, Opening and Closing - Hit-or-Miss

4 | Transformation, Basic morphological algorithms for boundary extraction, Region| 04 17
filling, Extraction of connected components, Thinning and thickening
Image Segmentation:

5 |Edge Models Discontinuity based Image Segmentation, Similarity Based Image| (2 08
Segmentation
Representation and Description:

6 |Representation, Boundary Descriptors, Regional Descriptors 02 08
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Reference Books:

1. Rafael C. Gonzalez, Richard E. Woods, Digital Image Processing, Pearson Education.
2. Anil K. Jain, Fundamental of Digital Image Processing, Prentice Hall.

3. Kenneth R. Castleman, Digital Image Processing, Paperback.

4. Earl Gose, Johnsonbaug, Steve Jost, Pattern Recognition and Image Analysis, PHI.

5. Rafael C. Gonzalez, Image Processing using MATLAB, PHI.

List of Open-Source Software/learning website:
1. www.nptel.ac.in/courses/106105032/
2. www.cs.nmt.edu/~ip/lectures.html
3. www.virtual-labs.ac.in/computer-science-and-engineering-labs.htmi

Course Learning Outcomes (CLO):

Course Description Bloom’s Taxonomy
Outcomes P Level
ic of i . isition. f | | _
COL1 Understano! basic of image processing, acquisition, formats, color models, Understanding (1)
representations.
- i - . - _
COL2 Undt_arstfamd ba5|_cs_ 0 _|mage compl_ressmn standards. Understand various Understanding (1)
applications of digital image processing.
COL3 Apply mathematical principles_and signal processing concepts in digital Applying (3)
image enhancement and restoration.
coL4 Design .and de\{elop various image representation stages for digital image Applying (3)
processing applications
Mapping of CLO with PO and PSO
LCOU rse Program Outcomes (POs) Program Specific
earning
Outcomes Outcomes(PSOs)
PO1|PO2|PO3|PO4 | PO5 |PO6 | PO7 |PO8|PO9|PO10|PO11|PO12PSO1PSO2PSO3 PSO4
CLO1 H M | M M
CLO2 H | M M L
CLO3 H| M| M M
CLO4 M M M M L

H: High, M: Medium, L: Low



