EEE 182:  Digital Signal Processing Laboratory

Catalog Data:

This course will provide senior level undergraduate students with experience in the software/hardware design of discrete-time systems, and modern DSP techniques.  The laboratory projects will include the following: spectral analysis of analog and digital signals, design of sampling and quantizer circuits, design and realization of IIR and FIR Digital Filters. Hardware projects will include acquisition, analysis and filtering of speech, biomedical and video signals using Digital Signal Processors (DSPs).

Prerequisite: Math 31, EEE 180, EEE181 (may be taken concurrently). 1 unit.

Textbook:  B. Preetham Kumar, 'Digital Signal Processing Laboratory', Second Edition, CRC Press, Boca Raton, 2011.

Website:  https://www.csus.edu/faculty/k/preetham.kumar/
Zoom link: https://csus.zoom.us/j/85441124111
Office hours:   Tues/Wed/Thurs: 2-3 pm 

https://csus.zoom.us/j/867091331
Goals:  To introduce students to Digital Signal Processing techniques and their applications through software and hardware projects on DSP system design and realization. 

Prerequisites by Topic:

1.  Discrete-time Signals and Systems.

2.  Fourier Transforms and Z transforms.

3.  Elementary MATLAB usage.

4.  Elementary C language programming.

Laboratory projects

Laboratory projects will be based on detailed handouts on the project topic to assist the student in the software and hardware tools.  Projects will be closely supervised by the instructor.  Each student is required to submit a report on the laboratory project a week following the session. Report format and directions will be provided.

The projects in the Digital Signal Processing Laboratory course are:

1. Introduction to MATLAB/SIMULINK: Simulation of discrete-time systems, generation of 1-dimensional (periodic) and 2-dimensional (image) signals.

2. Signal Analysis: Study and measurement of harmonic distortion in laboratory signal sources.

3. A/D Conversion Design and realization of Sampling and Quantizer Circuits. Comparison of measured and simulated results.

4. Digital Filters: Design of FIR  filters by Fourier Transform and Remez Optimization methods with windowing effects.

5.  DSP Processors:  Assembly and C Language Programming of TMS320C6x Digital        

     Signal Processor to realize basic operations such as signal generation and math     

     operations.

6.  DSP Processors:  Assembly and C Language Programming of TMS320C6x Digital        

     Signal Processor to realize FFT and filtering systems.

Location of laboratory

The DSP laboratory is located in Rm. 5017, Riverside Hall. The computers in the laboratory are linked to the Local network, and are equipped with DSP software including MATLAB, SIMULINK, and LabVIEW. 

Course Grading




Lab 1  :
15%




Lab 2  :
15%




Lab 3  :
15%




Lab 4  :
15%




Lab 5  :
15%




Lab 6  :
15%




Attendance  :
10%

Class Schedule for Spring 2026

_________________________________________________________________________


WEEK
        LAB DATE


TOPIC

   
CHAPTERS
_________________________________________________________________________

 

1,2

01/28/26
Lab 1: Introduction to Matlab/Simulink

1





02/04/26
Review:  
1.4 







Work:
 
1.7, 1.8 


_____________________________________________________________________________



3,4

02/11/26
Lab 2: Signals and Systems



2





02/18/26
Review:  
2.6 







Work:
 
2.6 



_____________________________________________________________________________



5,6

02/25/26
Lab 3: Signal Analysis



3





03/04/26
Review:  
3.5 







Work:
 
3.7, 3.8 



_____________________________________________________________________________



7,8

03/11/26
Lab 4: A/D and D/A Conversion


4





03/18/26
Review:  
4.2 







Work:
 
4.4(a)(b), 4.5 



_____________________________________________________________________________


9

03/25/26

SPRING BREAK -NO LAB
_____________________________________________________________________________



10,11

04/01/26
Lab 5: Digital Filter design



5 





04/08/26
Review:  
5.4 







Work:
 
5.7 
_____________________________________________________________________________



12,13

04/15/26
Lab 6-1: DSP Hardware design-Basic

7





04/22/26
Review:  
7.3 







Work:
 
7.3.3 
_____________________________________________________________________________



14,15

04/29/26
Lab 6-2:DSP Hardware design-Applications        
8




05/06/26
Review:  
8.1 







Work:
 
8.3 
_____________________________________________________________________________



16

05/13/26
Make up lab
_____________________________________________________________________________



17

05/20/26
Finals week/Make up lab
_____________________________________________________________________________

