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Systems




Project

» Select a project by next Friday

— Submit 2 paragraphs project proposal in
bcourses

— Includes partners and idea of approach

* Project Deliverables
— Software
— Demo
— A few slides / Poster

M. Lustig, EECS UC Berkeley




Default Project

» Image communication
—We will give you and image

—You will need to transmit it with the best quallity
over a limited amount of time (1min)

—Evaluation is based on PICSNR and visual
qguality score

* You can use ANY method you write
yourself
— Compression
— Filtering, image recovery....
— Modulation (digital or analog), detection, ......

M. Lustig, EECS UC Berkeley




Default project

« Evaluation based on

— Comparison to a baseline implementation with
packet APRS -- slow and low res

— Scope
— Creativity
— Presentation
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M. Lustig, EECS UC Berkeley
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I projects

» If you REALLY want to do something
else...

. P

—http://kaira.sgo.fi/2013/09/passive-radar-

- E

hased array passive radar

with-16-dual-coherent.html

ttps://www.youtube.com/watch?v=6Wivi -

kA

ectronically steerable antenna
(Gabe Buckmater EE123 2014)

Simulated

M. Lustig, EECS UC Berkeley




Other projects

» Weak Signal communications with OOK
and incoherent codes

—Inspired by JT65
—Used for telemetry low-rate

» http://physics.princeton.edu/pulsar/K1JT/
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Fig. 3. — The pseudo-random sequence used in JT65 as a “synchronizing vector,” and a
graphical representation of its autocorrelation function. The isolated central correlation spike
serves to synchronize time and frequency between transmitting and receiving stationsy\; | stig, EECS UC Berkeley
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1 Magnitude Frequencyresponse of 9 *" order TBW=6 filters
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GLP for FIR —> MUST hove Syminglr y @
“h(n]=h[m-n] :
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GLP for FIR —> MUST hove Syminglr y @
“h(n]=h[m-n] :
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GLP for FIR —> MUST hove symndrj @
“h(n]=h[m-n] :
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Least Squares

argmin; ||Ah — b||?

Solution:

h=(A*A)"1A%D

 Result will generally be non-symmetric
and complex valued.

- However, if H(e’*) is real, h[n] should
have symmetry!

M. Lustig, EECS UC Berkeley




Design of Linear-Phase L.P Filter
* Suppose:
— H(e’®) is real-symmetric
— M is even (M+1 taps)

* Then:
— h[n] is real-symmetric around midpoint
» So:
H(e?*) = h[0] + h[l]e 7 4 h[—1]e™*

+h[2]e %% 4 h[—2]eTI% ...
= h[0] + 2 cos(w)h[1] + 2 cos(2w)h[2] + - - -

M. Lustig, EECS UC Berkeley




Least-Squares Linear-Phase Filter

A Hd(ejw)

M. Lustig, EECS UC Berkeley




GLP for FIR —> MUST have Syminelr y @
“h(n]=h[m-n] :
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2or0es OF 1P SysTem

Hz)= S hpgz ™ =
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