Soft Decision




Introduction

® Our goal is to improve multimedia data
transmission over noisy channels
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COVQ
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Encoder

® A vector quantizer takes a vector with k real
valued numbers and represents that vector by an
index

® That index is between 0 and 2 — |
which can be represented by kr bits
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® Takes the kr bits representing our index and
modulates them

® (0 is modulated to a -1

® | is modulated to a +1
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COVQ

® One “bit” at a time is
sent over the channel

® This happens kr times for
each vector

® Each bit sent is
transformed by the
channel through the
addition of noise

Baxter, Edwards, & Evans

W - g

|

Additive
Noise
Channel




COVQ

® Additive noise means each

signal has some random noise
added to it

® For each of the kr bits we have :
= =
where 71; is a zero mean
Gaussian random variable
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COVQ

® For each kr long vector sent over the channel, we
receive kr real values

® Each of these kr real values are quantized using a
uniform quantizer with 27 levels

® This is the key addition over last year’s project,
more to come later
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COVQ

® Using a simple lookup table, the index
( represented by the gkr bit string Y )
produces an output vector V the estimate
of the original input vector
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Hard & Soft Decision
for BPSK

® Hard decision:

|f recelved value <0 detect as - I’ |
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Hard Decision Decoding
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Hard Decision Decoding

® |tis a close call for bits detected near the centre

o Just as_nllkely to have been sent as either bit
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Soft Decision Decoding

G ® The solution is soft deC|S|on decodlng
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Soft Decision Decoding

® What about these bins!?




Soft Decision Decoding
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Soft Decision Decoding
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Soft Decision Decoding
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Soft Decision Decoding
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Soft Decision Decoding
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Soft Decision Decoding
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Soft Decision

® Where do these j's come from!

® |n our case they represent groups of pixels.
These groups form our codebook
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What’s a Quantizer!

Baxter, Edwards, & Evans

® I[f a sample you want to
quantize falls in a region,
you send the index of the
region across the channel

® On the other side of the
channel, your estimate of
the original sample is the
representative of that
region
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LBG Algorithm

o Nearest Nelghbour




LBG Algorithm

® We will look at a 2D case
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Baxter, Edwards, & Evans

LBG Algorithm

51



Software Design




Baxter, Edwards, & Evans
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Pipes and Filters
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Pipes and Filters

® TJo run a simulation we would make the following call
~ona Un|x system (modulo program arguments)
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Pipes and Filters

® Advantages:

- ® FEasy to develop, test, and debug since the
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Pipes and Filters

® Disadvantages:
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#!Scripting

® Had 2 Perl scripts

® Codebook creation
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Results




Image Transmission
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@ The following slide shows the results of a
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PSNR vs. CSNR for glasses.pgm

— q=|




PSNR vs. CSNR for glasses.pgm

— q=2 — q=I
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PSNR vs. CSNR for glasses.pgm

s q=3 — q=2 — q=|




PSNR vs. CSNR for glasses.pgm

s q=3 — q=2 — q:l
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Conclusion

T Wlth lictle: exception soft deqjsmn |mproved
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Adyvice for the 06’s

® Move to different modulation schemes to
achieve higher bit rates
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Thanks




Questions!?



