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Introduce the fundamental concepts and basic processing methods. Introduce the features of medical
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Understand the fundamental concepts of digital images, master the basic processing methods.
Get known about the features of medical images and the standards.

Experience the typical processing of medical images via experiments and projects
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Scheduled lecture topics:

Lecture 1.

Lecture 2.

Lecture 3.

Lecture 4.

Lecture 5.

Lecture 6.

Lecture 7.

Lecture 8.

Lecture 9.

Lecture 10.

Lecture 11.

Lecture 12.

Lecture 13.

MEid/Introduction (2 28
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Medical imaging system; Medical image processing and analysis; Medical image applications

& FL A/ Basics for Image Formation (3 2£H)
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Image formation by the human eyes; Electronic detectors; Sampling; Quantization; Noise; Related Mathematical tools

& 38 E R/Image Enhancement (3 )
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Grey scale transformations; Histogram; Spatial filter; Convolution operator; Smoothing spatial filters, Sharpening
spatial filters

PIRAZH/ Frequency domain transformation (3 22Hf)
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2D Fourier transform and 2D linear shift-invariant system; Basics of filtering in the Frequency Domain; Image
smoothing using frequency Domain filters; Image sharpening using frequency domain filters

JUfeT s 3F B R AL #E Geometric transformation and Image registration (4 22
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Rigid Body Transformation; Affine Transformation; Perspective Transformation; Nonlinear Transformation; Image
Warping; Methods for image registration

B £ 8/ Image restoration (2 225})
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Noise model; Restoration using spatial filter; Restoration using frequency domain filter; Wiener filter

B 4>E] 1/ Image segmentation 1 (2 2&i)
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Fundamentals; Edge Detection; Thresholding

E5 431 2/ Image segmentation2 (2 228})
TEA P EUGALIR, METEAY /KU I-E)
Morphological Image Processing; Gray-scale morphology; Watershed Segmentation

=R AT/ 3D and color visualization (2 2&i)
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Camera Optics; Maximum Intensity Projection; Color Models; Color Transformations; Color Image Processing

BI& £ 45/Image Compression (2 220)
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Coding Redundancy; Fidelity Criteria; Image Compression Models; Image Formats; Basic Compression Methods;

B4 & 5 JF /Microscopic image restoration (2 2#H)
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Microscopic image formation; Point Spread Function; Deconvolution

RE%2 ] /Deep Learning (3 28)
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Artificial Neural Network; Forward Propagation; Gradient Descent; Loss Function; Backward propagation

45 /Presentation (2 2£HY)
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Experiments:

Experiment 1. (Week 9) Basics for MATLAB Image Processing

Experiment 2. (Week 10) Geometric transformation, intensity transformation and spatial filtering
Experiment 3. (Week 11) Spatial domain and frequency domain processing

Experiment 4. (Week 12) Image segmentation- Thresholding and edge detection

Experiment 5. (Week 13) Morphological image processing and watershed segmentation
Experiment 6. (Week 14) Brain MRI image registration

Experiment 7. (Week 15) Microscopic image restoration

Experiment 8. (Week 16) Deep Learning

Bt RHEESEHR K Textbook and Supplementary Readings

1. Rafael C. Gonzalez, Richard E. Woods . Digital Image Processing(third edition). B b Hi it

2. Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins. Digital Image processing using Matlab (second edition). BT T Mk H
JCAL:.

3. Paul Suetens. Fundamentals of Medical Imaging(2nd Edition). Cambridge University Press. 2009
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This Course has been approved by the following person or committee of authority






