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Outline

• Brief intro to channel coding

• Some Benelux contributors and highlights

• My current research topics:

• Erasure coding for distributed storage

• Detection and decoding techniques for channels suffering 
from gain and/or offset mismatch
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Channel Coding Example
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CD

http://www.acorn.net.au/telecoms/coding/coding.html
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Fountain Codes

Polar Codes
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Phi(l)lip(pe)s

Proc. WIC Symposium 2002, 
pp. 329-380!!!
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Current Research Topic:

Erasure Coding for Distributed Storage
(joint work with Khaled Abdel-Ghaffar)
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Context

Distributed Storage: data stored at multiple nodes (servers).

One or more nodes may fail -> erasures!

Repairing data from failed node(s) by accessing other nodes.

Employ coding!  

-> Storage overhead (redundancy)

-> Transmission overhead (locality):

# nodes to be accessed in the repair process
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Storage

Khaled Jos Liesbet?
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Duplication
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Single Parity Server
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Hamming Code Based System
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Summary: Trade-Off!

Redundancy Locality

Duplication 4 1

Single Parity 1 4

Hamming 3 3

N.B. Hamming code can also deal with 2 erasures!

Our contribution: bounds on cooperative locality 
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Current Research Topic:
Detection and decoding techniques for channels 
suffering from gain and/or offset mismatch

Joint work with 

TURING MACHINES INC

Theo Swart

Simon Blackburn

Kees Immink

Cai Kui

Renfei Bu
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Codewords in Euclidean Space
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Offset
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Channel Model

received vector

noise vector offsetgain (>0)

codeword

• N.B. noise varies per symbol; gain and offset vary per block
• Motivation: storage systems like flash memories
• Unknown gain and/or offset significantly degrade performance 

of Euclidean distance based detectors
• Solutions: reference symbols, balancing constraints (expensive!)

Promising alternative: Pearson distance based detection!
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Performance Example (q=4, n=8)

Euclidean 

(a=1, b=0, i.e., 
no mismatch)

Euclidean 

(a=1.07, b=0.07)

Pearson 

(any a and b)
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Clarification (n=2, a=1)
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Conclusion:

• Great history!

• Still nice areas to be explored!

Channel Coding in the Benelux

Greetings from the 
Dutch coding maffia!


