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Azt 22 p 4% This course introduces the concept and applications of digital signal processing.
Several aspects including sampling and aliasing, discrete-time Fourier transform, z-Transform,

FIR/IIR filter design, and DSP algorithms will be covered in this course.

geqad ! Alan V. Oppenheim and Ronald W. Schafer, Discrete-Time Signal Processing,
s 3rd Ed., Person Prentice Hall, 2010.
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I-mAmBeCoD
) ) ) 2-0A0B
Signal Processing . Overview of DSP
Fundamentals 2. Applications of DSP S-mAmB
4-0AoB
5-0ACB
1. Discrete Signals I-mAmBeCoD
Discrete-Time Signals 2. Discrete-Time Systems 2-0A0B
and Systems 3. LTI Systems 3-mAmB
4. Linear Constant-Coefficient Difference 4-0ACB




Equations
Frequency-Doman Representation

Fourier Transforms

5-0A0B

|-mAmBeCoD
1. The z-Transform
) 2-0A0B
2. Region of Convergence of the z-Transform
z-Transform 3-mAmB
3. The Inverse z-Transform
4-0AcB
4. Z-Transforms & LTI systems
5-0ACB
1. Periodic Sampling
2. Frequency-Domain Representation of
Sampling |-mAmBrCoD
3. Reconstruction of a Bandlimited Signal 2-0A0B
Sampling 4. Discrete-Time processing of Continuous-Time |3-mAmB
Signals 4-0AoB
5. Continuous-Time processing of Discrete-Time |5-0ACB
Signals
6. Multirate Signal processing
1. Frequency Response of LTI Systems
quency P ) Y 1-mAmBeCoD
2. Frequency Response for Rational Systems
. . 2-0AcB
Transform analysis of LTI Functions
3-mAmB
systems 3. All-Pass Systems
.. 4-0AcB
4.  Minimum-Phase Systems
) 5-0AoB
5. Linear-Phase Systems
1. Block Diagram Representation
] ] 1-mAmBeCoD
2. Signal Flow Representation
] 2-0A0B
o 3. Basic structures for [IR Systems
Digital filter structures ) 3-mAmB
4. Basic Network Structure for FIR Systems
. . 4-0AcB
5. Lattice Filters
o 5-0AOB
6. The Effects of Quantization
1.  Filter Specification
) ] ) ) 1-mAmBeCoD
2. Design of Discrete-Time IIR Filters 5 LALE
-0AD
Filter Design Techniques: [3. Frequency Transformations of Lowpass IIR 3-mAmB
-mAm
IIR & FIR Filters
. . . . 4-0AcB
4. Design of FIR Filters by Windowing
. N ) 5-0ACB
5. Optimum Approximations of FIR Filters
1. The Discrete Fourier Series |-mAmBeCoD
) ) 2. The Fourier Transform of Periodic Signals 2-0A0B
Discrete Fourier . .
3. Sampling the Fourier Transform 3-mAmB
Transform (DFT)
4. The DFT 4-0ACB
5. Linear Filtering Using the DFT 5-DAoB




1. Direct Computation of the DFT |-mAmBeCoD
2. Decimation-in-Time FFT 2-0A0B
Computation of DFT 3. Decimation-in-Frequency FFT 3-mAmB
4. More General FFT 4-0ACB
5. Implementation of the DFT Using Convolution|5-0AcB
|-mAmBuCuD
) i . 2-mAmB
. Perform computer simulations on  digital filter
Computer Assignments i i . . 3-0AoB
design and analysis and submit written reports
4-0AcB
5-0A=B
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%8 > ;% (Teaching Method)

This course will be taught mostly by the lecturer using slides. Lecture notes will be made available
on the course webpage before each class. In-class questions and answers, homework (computer
assignments), and examinations will be used to help the students to understand the course contents.
= % % 1% (Evaluation)

Homework (15%)

10~15-min Quiz (one quiz per chapter) (15%)

Midterm & Final Exams (3 times) (70%)

¥ i %2 4 | -4k http:/Ims.nthu.edu.tw/
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