
 

S:\2014\sem1914_INC_Jossy Sayir_WHY_21102014 

THE CHINESE UNIVERSITY OF HONG KONG 

Institute of Network Coding   
and 

  Department of Information Engineering 

Seminar 

In Favour of Posting 

Sudoku Codes, A Class of Non-Linear  

Iteratively Decodable Codes    
 

 
by 
 

 

Dr. Jossy Sayir    

 University of Cambridge   
    

Date : 21 October 2014 (Tuesday) 

Time : 3:00 - 4:00pm 

Venue : Room 833, Ho Sin Hang Engineering Building         

  The Chinese University of Hong Kong 

 

Abstract 

A class of non-linear codes with local constraints inspired from SUDOKU puzzles is introduced. 

The constraint node operation in belief propagation decoding for this type of code is shown to be 

equivalent to the computation of a Cauchy permanent. A trellis-based decoder is presented whose 

complexity, while still of factorial order in the alphabet size, is much reduced for alphabet sizes of 

interest. Transmission over erasure channels is investigated and the constraint node operation is 

modified into a partial trellis search method with improved complexity with respect to other known 

methods. A universal encoder is discussed based on erasure decoders. Density evolution is 

developed and results analysed. The study of non-linear codes with local constraints is motivated, 

and possible applications in wireless communications are discussed. 
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