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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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Signal Analysis
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7. FPEXE English & Chinese
Teaching Language
BRI, FRER BT | oy
A (WEHBNFE, FHHHHE WIS RL I8 T2 2
. B HEIT) 13809883997
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Contact Department of Mechanical and Energy Engineering
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The course ‘Signal Analysis’ 1is one of the professional courses in mechanical manufacturing field
Signal and System (3"d edition) by Junli Zheng and Signals and Systems (2" edition), by Alan V. Oppenheim
are chosen as the reference books for undergraduate students and graduate students. We teach this course in
both English and Chinese. The basic theories, methods and applications are concerned, in which the
definition of signal and its categories, continuous time signal analysis, discrete time signal analysis
discrete Fourier transform and fast Fourier transform, design of digital filter, random signal analysis

etc.

Students will master the fundamental theories of signal analysis through this course and improve the

abilities of analysing and solving problems as well as international thinking and teamwork management.
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P AT AR 5 A AT I S & SR G M . AR LME 5. BN ELL, 2R EIRTEA R THA N ESE 5 0. BHk
B, URESSEERFENIRR, HEBEBRMEBEIEER BRI AT E, NESER R
AR ST R RS (i B R L pil

The basic concept, principle, technique and method of signal analysis and processing are
systematically introduced. The complete knowledge structure of analysis on the signal system based on this
course and the subsequent courses will be constructed for students. Taking the signal analysis and
processing as the main line will help students to master the continuous signal domain analysis, the
discrete signal analysis, and the relationship between the signal and linear system as well as the basic
theories and design methods of analog and digital filter. All these will definitely help students to build

a solid theoretical foundation for the subsequent theoretical courses and professional courses learning.
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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.)
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1 (2 hours) Signal description, classification, operation, step signal, impulse signal, signal
decomposition, system model, linear time—invariant system
2 (2D LR F RGBT I AT, FH B IR S SRR o) R
2 @ h ) Time Domain Analysis of Continuous Time Systems and Solving Differential Equations by
ours
Classical Time Domain Method
5 (2 ) T NI R ZORAS R, phim B S BRI R, AR S T
'l/ N
3 (2 h ) Zero Input Response and Zero State Response, Impulse Response and Step Response
ours
Convolution Properties and Their Computation
4 2D FARES M R8T, A EEES PR R, R AR
Fourier analysis of periodic signals, Fourier series of typical periodic signals
4 (2 hours) )
Fourier transform
5 (2 W) SRR RIS S I e, R A, B RE
5 (2 h ) Fourier transform of typical aperiodic signals, basic properties of Fourier transform,
ours
convolution theorem
6 (2 E) JARAME S W B AR e, RS S 1 AR e, i e B
Fourier Transform of Periodic Signal, Fourier Transform of Sampled Signal, Sampling
6 (2 hours)
Theorem
7 (o D PR AR E S WS AR, b i
7 @h ) Definition, Convergence Region, Basic Properties of Laplace Transform, Inverse
ours
Laplace Transform
§ (2 ) P T HL R AT, RGRE (MR ED » B WS oA, St
8§ (@ h ) Model analysis of Laplace transform method, system function (network function), time
ours
domain and frequency response characteristics of zero and pole distribution
9 (2 ) ISR RGN s PN, AE RS R/ R E A WS oA, LRGN E M
9 2 h ) S-plane analysis of second-order resonant system, distribution of zeros and poles of
ours
all-pass function and minimum phase-shift function, stability of linear system
10 (2 A FIFH RS RBCRIAN, Jok B AR, BARCEIENA, KA ST iR -4 484 )

10 (2 hours)

Using system functions to obtain response, undistorted transmission, ideal low—pass

filter, physical realizability of the system, Perry-Wiener criterion

11 (2 )
11 (2 hours)

T RAARF e B R PR B AR, AR S0, Tl RS, W ES KRR (ES
Hilbert transform and constraints of system functions, modulation and demodulation,

bandpass filtering system, recovery of continuous signals from sampled signals

12 (2 3EH
12 (2 hours)

2 A L BUBTP AN 2 A4, 2 ARHREUWSION, 0 2 AR, 2 ARHRI AR
Definition of Z-transform, Z-transform of typical sequence, convergence domain of z-—

transform, inverse Z-transform and basic properties of Z-transform

13 (2 8
13 (2 hours)

2 BHF G R R EI R, P 2 B ES T, BHRRNRGERE, FFIH 0 A
(DTET)

The relation between Z transform and Laplace transform, the difference equation is
solved by Z transform, the system function of discrete system and the Fourier

transform of sequence (DTFT)

14 (2
14 (2 hours)

B ye iR A i R St h, BENUE S CPRRBENISRE . S-S IFENERE . B TPAARENLERE . B
HUE 5 1 E AR 5 BR B0 BAH SR R AL




(&) s M L%

\#, %/ SOUTHERN UNIVERSITY OF SCIENCE AND TECHNOLOGY
N

18.

19.

The principle and design of digital filter, random signal, stationary random process
ergodic random process, non—stationary random process, autocorrelation function and

cross—correlation function of random signal

BEHLIE 5 B Zh R DhERWEE R, DRl it mor ik

A Method for Estimating Power Spectrum, Power Spectrum Density and Power Spectrum of

15 (2 8

15 (2 hours) )
Random Signals

16 (2 BRI 5] 510 H %

16 (2 hours) Review and dissertation of project

SRS Experiments

Matlab FERfEIIASEE (56 1. 2. 3 4, 6 RED)

L RGAREFFAEHITR S, 2. BOERMAMEAEE, 3.0 BUETTEM S5 4. 22l 5. Simulink
Experiments of Matlab (week 1, 2, 3. 6 hours)

1. System and program control instructions; 2. Data type and mathematics calculation; 3. Numerical

calculation and symbol calculation; 4. Drawing; 5. Simulink

SEMRRNEESLYE (55 4. 5. 6. 7/, 8mD
1. ESWER; 2. BREMEKIEE; 3. LTI KRGS0 4. whakimm ST R B
Experiments on signal representation and calculation (week 4,5, 6, 7. 8 hours)

1. Representation of signal; 2. Convolution; 3. Analysis of LTI; 4. Impulse and step

RIS (558, 9. 104 11 /4, 8 ¥R

Lo (EHZE 20 EHREMARRKEBEDN: 3. fkEER; 4. RSN TR SIE T 5. iR ERERE
Experiments on Fourier transform (week 8, 9, 10, 11. 8 hours)

1. Fourier series; 2. Numerical analysis of Fourier transform; 3. Sampling theorem; 4. Laplace transform

and spectrum analysis; 5. Power and energy

SHL ZHNT S RGFFESE (58 12, 13, 14, 15 4, 8RMD)

LS. ZMNFF S, 2. A, RES RAENMFRE; 3. REWHE; 4. RELESF
Experiments on S domain and Z domain (week 15, 16. 8 hours)

1. Symbol calculation of S and Z transformation; 2. Frequency characteristics of zero pole, stability

and system; 3. Interconnection of system; 4. Analysis of state variables

THRRSER (G816 4, 2RI

Project presentation and dissertation(week 16. 2 hours)

i R ES %% K Textbook and Supplementary Readings

L ES5R4 H=K0 (B ™D, FER, @5F#E dARtt, TSBN: 9787040315196

Signal and System(3rd edition) by Junli Zheng, Higher Education Press, ISBN: 9787040315196

2. BYHARSE G2 . EEBRE LA BARSEER w2, BT Ll HARsE; ISBN: 9787121257278
Signals and Systems by Alan V. Oppenheim in MIT. Electronic Industry Press; ISBN: 9787121257278

3. EEar 5 (BB 2. BIH mE, VU LR ; ISBN: 9787111084921, 7111084926

Signal Analysis and Processing by Guangzhou Zhao, China Machine PRESS, 2nd edition, ISBN: 9787111084921,
7111084926
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Quiz
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Assignments
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Mid-Term Test

BARER 40

Final Exam
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Final
Presentation
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Others (The
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v A, T=F% %) Letter Grading
0O B. —Zic il GE/ @) Pass/Fail Grading

P it REVIEW AND APPROVAL
21. ZREHECLI U TRENZR ST VGET

This Course has been approved by the following person or committee of authority




