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Abstract:	  Network	  information	  theory	  deals	  with	  fundamental	  characterizations	  
of	  information	  flow	  and/or	  compression	  over	  communication	  networks.	  While	  
there	  are	  some	  satisfying	  characterizations	  for	  flows	  on	  networks	  
represented	  as	  graphs,	  there	  have	  been	  few	  complete	  characterizations	  
for	  networks	  with	  more	  complicated	  interactions	  such	  as	  those	  
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Title:	  Codes	  on	  graphs	  and	  iterative	  decoding	  
Abstract:	  This	  lecture	  provides	  an	  introductory	  treatment	  of	  codes	  on	  graphs	  
and	  their	  decoding	  algorithms.	  Codes	  on	  graphs	  such	  as	  low-‐density	  parity	  check	  
(LDPC)	  codes	  and	  iterative	  decoding	  have	  revolutionized	  communications,	  and	  
are	  becoming	  standard	  in	  many	  systems,	  but	  their	  importance	  goes	  beyond	  
applications	  in	  communications.	  Iterative	  algorithms	  infer	  global	  behavior	  of	  a	  
system	  based	  on	  information	  on	  local	  interactions	  between	  its	  parts.	  It	  covers	  
Bayesian	  inference,	  bit	  flipping	  and	  and	  message	  passing	  algorithms,	  such	  as	  
belief	  propagation,	  sum-‐product,	  min-‐sum	  algorithms,	  forward-‐backward	  type	  
algorithms,	  as	  well	  examples	  of	  their	  applications.	  If	  time	  permits,	  code	  LDPC	  
code	  construction	  methods	  and	  will	  be	  also	  discussed.	  
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Abstract:	  This	  presentation	  revolves	  around	  the	  role	  of	  modeling	  assumptions	  
in	  the	  process	  of	  performing	  information	  theoretic	  research,	  with	  the	  
information	  theory	  of	  wireless	  channels	  as	  a	  guiding	  axis.	  The	  importance	  of	  
making	  the	  correct	  set	  of	  assumptions	  depending	  on	  the	  scope	  of	  the	  project	  
shall	  be	  discussed	  and	  exemplified.	  Conversely,	  some	  potential	  negative	  
consequences	  associated	  with	  artifacts	  and	  inappropriate	  assumptions	  will	  also	  
be	  illustrated.	  Pitfalls	  that	  should	  be	  avoided	  will	  be	  pointed	  out.	  
	  



Name:	  Gerhard	  Kramer	  
Title:	  Short	  Message	  Noisy	  Network	  Coding	  
Abstract:	  Network	  coding	  is	  a	  method	  for	  cooperatively	  communicating	  across	  
networks.	  An	  extension	  called	  Noisy	  Network	  Coding	  (NNC)	  is	  a	  digital	  and	  
compression-‐based	  relaying	  strategy	  that	  has	  several	  nice	  information-‐theoretic	  
properties.	  For	  example,	  the	  method	  






