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Course Overview
• Course website 

- https://mrrl.ucla.edu/pages/m219 

• Course schedule 
- https://mrrl.ucla.edu/pages/m219_2022 

• Assignments 
- Homework #1 due on 1/26 by 5pm 
- Homework #2 will be out on 1/26

https://mrrl.ucla.edu/pages/m219
https://mrrl.ucla.edu/pages/m219_2022


Course Overview
• Office Hours 

- TA (Ran Yan) - Tuesday 4-5pm 
https://uclahs.zoom.us/j/96870184581?
pwd=VkczL0lyRkxsQ3FHcnIxQ1M2U3hPdz09 

Password: 900645 

- Instructor (Kyung Sung) - Friday 2-3pm 
https://uclahs.zoom.us/j/94058312815?
pwd=TkI3ajhkamdGTnhqOVNnbk5RMnJGQT09 

Password: 888767 

https://uclahs.zoom.us/j/96870184581?pwd=VkczL0lyRkxsQ3FHcnIxQ1M2U3hPdz09
https://uclahs.zoom.us/j/96870184581?pwd=VkczL0lyRkxsQ3FHcnIxQ1M2U3hPdz09
https://uclahs.zoom.us/j/94058312815?pwd=TkI3ajhkamdGTnhqOVNnbk5RMnJGQT09
https://uclahs.zoom.us/j/94058312815?pwd=TkI3ajhkamdGTnhqOVNnbk5RMnJGQT09




Last Time …
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Convolution
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Convolution-Graphical Illustration

How to do f(x)*h(x)
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Convolution-Graphical Illustration
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Convolution-Graphical Illustration
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Convolution-Graphical Illustration
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Properties of Convolution



UCLA 
Radiology

Convolution with Delta Function
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Convolution with Comb Function
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Convolution with Comb Function
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Convolution with Comb Function



UCLA 
Radiology

Fourier Transform

Inverse Fourier transform
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Fourier Transform

Video…
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Properties of FT

Important!
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Properties of FT
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Fourier Transform of Rect Function
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Fourier Transform of Delta Function
Delta Function Property

What is the FT of                    ?                      
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Fourier Transform of Delta Function
What is the FT of                    ?                      
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FT of Sinusoidal Function
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FT of Comb Function

Fourier Series of Periodic 
Functions 

Example of periodic 
rectangular function
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FT of Comb Function
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FT of Comb Function
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FT of Comb Function
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Sampling Theory

Fourier Transform

Limited Bandwidth (BW)
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Sampling Function
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Sampling Function
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Sampling Function

Fourier Transform
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Aliasing
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Digital FT
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Digital FT
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Digital FT

Inverse Fourier Transform
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Summary of FT Properties

Fundamental Math Summary.pdf
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FFT & FFTW 
MATLAB DEMO
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2D FT
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2D FT
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2D FT
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2D FT
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2D FT of 2D Image
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2D FT of 2D Rect Function
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2D FT of 2D Delta Function
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2D FT of 2D Comb Function



UCLA 
Radiology

2D Convolution
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2D Convolution
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2D Convolution Theorem
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2D FFT MATLAB DEMO



Questions?

• Related reading materials 

- Liang/Lauterbur - Chap 2.3, 2.4, 2.5 

- Nishimura - Chap 2.2, 2.4

Kyung Sung, Ph.D. 
KSung@mednet.ucla.edu 
http://mrrl.ucla.edu/sunglab

mailto:KSung@mednet.ucla.edu
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Special Functions

Step Function
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Special Functions

Sign Function
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Special Functions
Rect Function
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Special Functions

Triangular 
Function
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Special Functions

Sinc Function
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Special Functions
Sinc    Function2
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Special Functions

Gaussian 
Function
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Delta (Impulse) Function
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Properties of Delta Function
could be confusing!
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Why Delta Function is Important?

Impulse Response can fully characterize many linear 
systems 

Any arbitrary function can be decomposed into a linear 
combination of delta functions 

Relatives of Delta Function is essential in Fourier 
analysis of MRI signal/k-space 
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Relatives of Delta Function
Kronecker Delta 

Function

Functions similarly in discrete 
systems as Delta Function
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Relatives of Delta Function

Comb Function


