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Lecture Schedule: 
Week Date Lecture Title

29-Feb Introduction

3-Mar Systems Overview

7-Mar Systems as Maps & Signals as Vectors

10-Mar Data Acquisition & Sampling

14-Mar Sampling Theory

17-Mar Antialiasing Filters

21-Mar Discrete System Analysis

24-Mar Convolution Review

28-Mar

31-Mar

4-Apr Frequency Response & Filter Analysis

7-Apr Filters

11-Apr Digital Filters

14-Apr Digital Filters

18-Apr Digital Windows
21-Apr FFT

25-Apr Holiday

28-Apr Feedback

3-May Introduction to Feedback Control

5-May Servoregulation/PID

9-May Introduction to (Digital) Control

12-May Digitial Control

16-May Digital Control Design

19-May Stability

23-May Digital Control Systems: Shaping the Dynamic Response & Estimation

26-May Applications in Industry

30-May System Identification & Information Theory

2-Jun Summary and Course Review

Holiday
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Follow Along Reading: 
 

B. P. Lathi  

Signal processing  

and linear systems 

1998 

TK5102.9.L38 1998  

 

 

 

• Chapter 4 

– § 4.9 Data Truncation: Window Functions 

• Chapter 12 
(Frequency Response and Digital Filters) 

– § 12.1 Frequency Response of Discrete-Time 
Systems 

– § 12.3 Digital Filters 

– § 12.4 Filter Design Criteria 

– § 12.7 Nonrecursive Filters 

 

 

 

• Chapter 10  
(Discrete-Time System Analysis Using the z-Transform) 

– § 10.3 Properties of DTFT 

– § 10.5 Discrete-Time Linear System analysis by DTFT 

– § 10.7 Generalization of DTFT  
to the 𝒵 –Transform  

– One of the days!    

Today 
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• When using external tools, be sure to copy the LaTeX not the image 
(because it might change) 

• In this case, the “image” is a web-link which has expired! 
– https://www.latex4technics.com/l4ttemp/ysio4z.png?1458878525541 

• Only 3 students 
 

 
 

 

Announcement II 
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• Please don’t link external images/content please  
– It might expire and worse might disallow us from grading your 

solution ∵ it could be used to change the answer a posteriori 

• Please don’t link from Facebook as this reveals source   

(12527949_1066290980057720_1984531858_n.jpg) 

Announcement III 
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Request for Peer note-taker:  

 

• Student Services requires students with good note-taking skills 

to provide notes for ELEC3004 Signals, Systems & Control. 

These notes are for exclusive use by students who have a 

disability.  Students interested in being a peer note taker for the 

course ELEC3004 Signals, Systems & Control are requested to 

visit https://www.uq.edu.au/secure/dms/register/ to submit an 

expression of interest. This site also contains details on the role 

of a PNT and remuneration arrangements. 

 

• Leesa Schwarz  |  Disability Administration Officer   

t: +61 7 3365 7394 | e: l.schwarz@uq.edu.au 

Announcement IV: Student Management System 
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Digital Windows!   
 

  
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• We often need to truncate data  
– Ex: Fourier transform of some signal, say 𝑒−𝑡𝑢 𝑡  

– Truncate beyond a sufficiently large value of t  

(typically five time constants and above).  

– ∵  in numerical computations: we have data of finite duration.  

– Similarly, the impulse response h(t) of an ideal lowpass filter is 

noncausal, and approaches zero asymptotically as |𝑡| → ∞ 

 

• Data truncation can occur in both time and frequency domain 
– In signal sampling, to eliminate aliasing, we need to truncate the  

Signal spectrum beyond the half sampling frequency 
𝜔𝑠

2
, using an 

anti-aliasing filter 

Window Functions (Lathi 4.9) 
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Window Functions 
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Window Functions 
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Window Functions 
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Window Functions 
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Window Functions 
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Remedies for Side Effects of Truncation 
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Remedies for Side Effects of Truncation 
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Remedies for Side Effects of Truncation 
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Frequency Response of 
 Discrete-Time Systems  
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Filter Design Using Windows 
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Filter Design Using Windows 
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Frequency Response of Discrete-Time Systems 
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Frequency Response of Discrete-Time Systems 
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Frequency Response of Discrete-Time Systems 
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Frequency Response of Discrete-Time Systems 
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The ROC is always defined by circles  

     centered around the origin. 

 

 

 

 

Right-sided signals have “outsided” ROCs. 

 

 

Left-sided signals have “insided” ROCs. 

(with ∀r within 0<r<r0) 

Properties of the ROC 
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Region of Convergence (ROC) Plots 
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Combinations of Signals 
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     Poles  
and Zeros 

 
 

18 April 2016 ELEC 3004: Systems 28 



15 

Poles and Zeros 

Source: Boyd, EE102,5-12 
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Poles and Zeros 

Source: Boyd, EE102,5-13 

18 April 2016 ELEC 3004: Systems 30 



16 

Pole Zero Plot 

Source: Boyd, EE102,5-14 
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Partial Fraction Expansion 

Source: Boyd, EE102,5-15 
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Partial Fraction Expansion Example 

Source: Boyd, EE102,5-16 
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2D DFT 
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2D DFT 
• Each DFT coefficient is a complex value 

– There is a single DFT coefficient for each spatial sample 

– A complex value is expressed by two real values in either 

Cartesian or polar coordinate space. 
• Cartesian: R(u,v) is the real and I(u, v) the imaginary component 

• Polar: |F(u,v)| is the magnitude and phi(u,v) the phase 
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2D DFT 
• Representing the DFT coefficients as magnitude and phase is a 

more useful for processing and reasoning. 
– The magnitude is a measure of strength or length 

– The phase is a direction and lies in [-pi, +pi] 

• The magnitude and phase are easily obtained from the real and 

imaginary values 
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Windowing for the DFT 

Source: Lathi, p.303 
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• Synthesis of a square pulse: periodic signal by successive 

addition of its harmonics (Lathi, p. 202-3) 

 

Harmonics 
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Optical Proximity Correction 
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•  Digital Filters 

 

 

• Review:  
– Chapter 12 of Lathi  

– § 10. 3 of Strang on FFTs 

(cached on Course Website)  

 

 

• Ponder? 

 

 

 

Next Time… 
 
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