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Cooperative Wireless NetworksCooperative Wireless Networks

Wireless networks must deal with fading, interference & noise



Error Correcting Codes  
over Finite Fields

Computers are digital 
Finite field codes are highly suited 

(and widely used)

Error Correcting Codes  
over Real Numbers

The world is full of real-valued signals 
Finite fields are not “signals” 

Lattices are codes over real numbers 

A circuit QAM constellation 



Error Correcting Codes  
over Finite Fields

R.W Hamming  
Bell System Technical Journal,  

April 1950

Lattices are Codes  
over Real Numbers

C. Hermite  
Journal für die reine und angewandte 

Mathematik, 1850
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Program

9:10-9:50
格子の畳込み符号への応用：Signal Codesと

Turbo Signal Codes
落合秀樹（横浜国大）

9:50-10:30 重畳符号化を用いた協調通信 林　和則（京大）

10 min

10:40-11:20 格子に基づく暗号・暗号解析入門 國廣　昇（東大）

11:20-12:00
An Introduction to Physical Layer 

Network Coding: Lattice Codes as Groups
Brian Kurkoski（JAIST）



1 格子の畳込み符号への応用：Signal CodesとTurbo Signal Codes・ 

　　落合秀樹（横浜国大）

• Recent lattice constructions approach 
capacity (unconstrained) 
• Signal codes are a “convolutional 
lattice code” which are well-suited for 
wireless communications 

2 重畳符号化を用いた協調通信 

　　林　和則（京大）
• Superposition coding deals with broadcast phase 
of relay channel 
• Requires careful constellation design 
• Cooperative communications tightly connected to 
lattices. 



3 格子に基づく暗号・暗号解析入門・ 

　　國廣　昇（東大）

• Cryptography based on lattices 
• Computational hardness of finding 
shortest vector problem 
• Not wireless communications!

4 An Introduction to Physical Layer Network Coding 
　　Brian Kurkoski（JAIST）

• Physical layer network coding for wireless 
networks 
• Combat interference and increase throughput 
• Tutorial on nested lattice codes 
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