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Announcements

 Lab |
—Deadline extended to Sunday night

* Lab 2
—Qut Friday, due next Friday (SDR)

« Midterm

—Friday 3-5pm. Be on time, open everything
—Conflicts make sure send an email to ALL of us

M. Lustig, EECS UC Berkeley




Lab1

» Generate a chirp
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Lab1

* Play and record chirp
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autocorrelation of chirp

autocorrelation eonstant freq




Lab | part || - Sonar
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- Generate a pulse - analytic

- Use real part for pulse train | | f. [
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. Transmit and record il
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Lab | part Il - Sonar
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Lab | part || - Sonar

- Matched Filtering
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Lab | part || - Sonar

» Display echos vs distance
Matched Filter:
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Lab | part || - Sonar

- def sonar(Npulse, f0, f1, fs, Nseg, Nrep, T=20,maxDist=400,vmax=0.2):

- Play with different parameters: fO0-f1 10,000 - 19000 Npulse = 300
— change range of frequencies, change pulse length
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SDR Stuff

- Samples you measure from the SDR are
COMPLEX!
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SDR Stuff

« Samples you measure from the SDR are
COMPLEX!

A4 hA_

93.9 941
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SDR Stuff

« With the SDR we look at part of the spectrum

» Example:
>> rtl_sdr -f 94e6 -s 5e5

A4 hA_

93.9 941
—

samples represent this freq. band
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SDR Stuff

* How is it implemented?
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SDR Stuff

* How is it physically imp

A4

emented?

RF cos(27 fot)
sin(27 fot)
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e~ 2mIot — cos(2m fot) — i sin(27 fot)
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SDR Stuff

» How is it physically implemented?
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RF | cos(27 fot)

LPF —{
sin(27 fot)
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e~ 2mIot — cos(27 fot) — 4 sin(2m fot)
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SYNTHESISER
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NOAA Weather Radio - KHB49 162.400 MHz
Lab I part III - SDI { - “ Mendocino Bu
) A .Lake Sutter| YU
QU N

« Get samples around 162Mhz
—Compute DFT 8000
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—Compute average DFT of many windows size

Average Power Spectrum
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Lab | part 1ll - SDR

» Compute spectrum of FM radio around
88.3MHz

Average Power Spectrum
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1030MHz
interrogation

1090MHz reply

1090MHz ADS-B
squitter



ADS-B
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ADS-B

» Acquire 1 seconds
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Detect Preamble

* Energy:
—Median and MAD to estimate noise

— Set threshold based on noise WM“WWW

» Using cross correlation

Y5 (xln + k] — 2Dkl - B)

A
Ryln) =
N le[n] — 2,01 - ly — $iI

» Using Logic 1’s bigger than 0’s
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See airplane
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