DSP EIRST:
What Next?

- Mark A. Yoder
Rose-Hulman Institute of Technology

Jim Zachman
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f Review. ‘DSP First
. What's missing fronDSP First
Look at real-timeDSP Firstvia VAB™

\VAB™ demos
Conclusions
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DSP First

-+ "3 hour classroom, 3 hour-lab
. Weekly MATLAB based labs

Students experiment with digital signal
‘processing (audio and image)

Mostly: DSP theory, not implementation
BeforeCircuits!
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Advantages of DSP First

"1 Give EE’s an early exposure to DSP
. Give non-EE’san exposure to DSP

An intuition is built via processing real
‘signals.

Low lab costs
Multimedia Is attractive to students
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Topics in DSP First

..f Sinusoidal signals Synthesizing sounds
S Phasors Sampling,aliasingand
Freguency content guantization

‘Frequency response IR filtering
' IR filtering

Z-transform analysis
with polynomials
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I\/||ssmg From DSP First

[n] aoY[n 1] + yx[n] + byx[n-1]

Thats great, but how do yao it?
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Real-time DSP

/" Texas Instruments ‘C31 DSK
| - Pros:
» Real DSP
‘s [nexpensive
« “Real World?
Cons
» Long learning curve
s Violates DSP First philosophy
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Wouldn't be nice if you could...

chkly show what sampled and
. reconstructed speech sounds like

Plot the waveform in real-time
‘See the spectrum too
Throw in asinewave

...Without assembly programming?
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Or how about....

f Multiply by a sine
. Quantize
Building an FIR filter

;Chan'ging Its coefficients on the fly
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Or do some other neat stuff....

7 f Flanger.

. EMsynthesis
BSK/ESM.
Image processing
DTME

—ourier series




F, i ) Pl
i i L R ’
" Frm ] ‘.,-1"‘”:"" i

Not Enough Time

’ See VA-BT'V' demos Thursday
.. Pickup pre-release of VAB™ to demo
- yourself
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Which DSP?
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. 'J:f.. e EVM :

.~ *C3x DSK and others
‘C6x EVM, DSK and others
“C54x planned
With minimal changes
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DSP: It's not just for EE’s any more

" Different types of students need different
. levels of abstraction
.+ Block Diagrams: Broad range of students
EE’s, CmpE’s, CS’es
Who?
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Real-time DSP Lab Setup

‘: . J ’ ‘C31D S K
. Computer
VAB™
‘Optional
o Speakers/headphones/mikes

. Signal generator/O’scope
 DSP First
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Conclusions

f DSP can be taught early in the curriculum
. Real-time DSP can add more excitement
Real-time DSP. can provide new insights

‘More focus on application, less on
Implementation details

Assembly programming isn’'t needed

Come see the demos at the Thursday evernjigls
display




