
 

S:\2012\sem2712_INC_Ning CAI_WHY_200812 

THE CHINESE UNIVERSITY OF HONG KONG 

Institute of Network Coding   
and 

  Department of Information Engineering 

Seminar 

In Favour of Posting 

Localized Error Correction in Projective Space 

 
by 

 

Prof. Ning CAI 
Xidian University, China  

 
  

Date : 20 August 2012 (Monday) 

Time : 11:00 am - 12:00 pm 

Venue : Room 833 , Ho Sin Hang Engineering Building 

  The Chinese University of Hong Kong 

Abstract 

The localized error correction code was introduced by L. A. Bassalygo, S. I. Gelfand, and M. S. Pinsker, 

1989, when they studied writing on unreliable medium. They found the side information of possible error 

positions at encoder can increase the ability of error correction of codes and therefore introduced localized 

error correction. The proven Hamming bound in fact is the capacity of binary localized error correction 

codes. Regardless its application, the problem itself is a beautiful research object in combinatorial coding 

theory. Error correction code in projective space, was introduced by Koetter and Kschischang, in 2008, in 

the context of network error correction. From combinatorial view, it can be considered as an extension of 

coding theory in Hamming space from Boolean lattice to the subspace lattice. 
 
In this work we extend localized error correction code from Hamming space to the projective space. For 

constant dimensional localized error correction codes in projective space, we have a lower bound and an 

upper bound of the capacity, which are asymptotically tight when , where x, z, and n are 

dimensions of codewords, error configurations, and the ground space respectively. We determine the 

capacity of non-constant dimensional localized error correction codes when z < n/3. Our results show, that 

like in binary Hamming space, the side information increases the capacity, and unlike in the binary 

Hamming space, our lower bound beats Hamming Bound.  
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