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< Example of bipartite graph representation of an LDPC code > 

Degree Distribution of LDPC Code 

Two Objects of LDPC Code Optimization 

𝑠∗ Threshold of AWGN Channel 
𝑅 Code rate 
𝑝𝑒 Error probability 
𝑙 Number of decoding iterations 
𝑑𝑣 , 𝑑𝑐 Max degree of variable and check nodes 

Differential Evolution Linear Programming 



Iterative Simplex Algorithm for Code Rate Enhancement 

Inputs 

 

𝜌𝑖𝑛𝑖𝑡 (𝑥) 
𝑠∗ 
𝑀 
𝑑𝑣 
𝑑𝑐 

Maximize 𝑹 

 

subject to 

 𝜆𝑖 = 1  
𝜆𝑖 ≥ 0 
𝑟 > ℎ 𝑠, 𝑟 , 
0 < ∀𝑟 < 𝜙(𝑠∗)  
𝜆2 < 𝜆2

∗
 

by tuning 

 𝜆(𝑥) 
for given 

 𝑠∗, 𝑑𝑣, 𝑑𝑐 , 𝜌(𝑥) 

Maximize 𝑹 

 

subject to 

𝜌𝑑𝑐−1 + 𝜌𝑑𝑐 = 1 
𝜌𝑑𝑐  and 
𝜌𝑑𝑐−1 ≥ 0 

𝑡 < 𝑔 𝑠, 𝑡 , 
∀𝑡 ∈ 𝑅+ 

by tuning 

 𝜌(𝑥) 
for given 

 𝑠∗, 𝑑𝑣, 𝑑𝑐 , 𝜆(𝑥) 

Outputs 

 

𝜌𝑜𝑝𝑡(𝑥)  
𝜆𝑜𝑝𝑡 𝑥  
𝑅𝑒𝑛ℎ 

𝜆(𝑥) 

𝜌(𝑥) 

𝑀  
times 

Judging 𝒑𝒆 → 𝟎 by Gaussian approximation  

Results of Code Rate Enhancement 
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Combined Optimization Scheme 

Inputs 

Initial 𝑅, 𝑑𝑣 , 𝑑𝑐 

Optimize 𝑠∗ 
by differential evolution 

Optimize 𝑅 

for given 𝜌(𝑥) 
Optimize 𝑅 

for given 𝜆(𝑥) 

𝜆(𝑥) 

𝜌(𝑥) 

Outputs 

𝜌𝑜𝑝𝑡(𝑥), 𝜆𝑜𝑝𝑡 𝑥 , 𝑅𝑒𝑛ℎ, 𝑠
∗ 

𝜌 𝑥 , 𝑠∗ 𝑠∗ 

Iterative Simplex Algorithm for Code Rate Enhancement 

Some New Degree Distributions 


