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Huazhong University of Science and Technology, Wuhan 430074, China) 

Abstract: A method of semi-random and semi-algebraic structure was presented for constructing the low-density par-

ity-check matrix that corresponds to the information bits of the IRA codes. Compared with the existing structural LDPC 

codes, the distinct advantage of the presented compact structural array for information-bit-corresponding matrix is that 

the position coordinate of each 1 element in this matrix can be calculated by a determinate algebraic expression, which 

not only reduces the consumption of memory resource for the random parity-check matrix, but also provides the potential 

probability for designing low complexity hardware circuit of the LDPC encoder/decoder. In addition, compared with the 

existing practical LDPC codes in industrial standard, the presented IRA-LDPC code is also slight preponderance in the 

performance of simulation in bit error rate and signal noise ratio (BER-SNB). 

Key words: irregular repeat-accumulate codes; low-density parity-check codes; parity-check matrix; residue class of in-

tegers modulo n; cyclic group of integers modulo n 
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N  

R  M K=  

m k=  

L  

u  

1

K  

max

v  

2

K  

0 1 1

, , ,

u

g g g −�  

576 1/2 288 16 18 5 144 7 144 3,5,6,7,10 

960 1/2 480 16 30 5 240 7 240 3,5,6,7,10 

1 536 1/2 768 16 48 5 576 11 192 3,5,6,7,10 

2 304 1/2 1 152 16 72 6 576 9 576 3,5,6,7,10,11 

� 2 �� DVB-S2��� LDPC��	
��
���� IRA-LDPC������(N=64 800) 

DVB-S2�	
 LDPC
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R  K  M  

m k×  

L  

u  

1

K  

max

v  

2

K  

0 1 1

, , ,

u

g g g −�  

1/4 16 200 48 600 

36 12×  

1 350 3 8 100 15 8 100 2,5,13 

1/3 21 600 43 200 

60 30×  

720 3 14 400 12 7 200 2,6,7 

2/5 25 920 38 880 

60 40×  

648 5 18 144 18 7 776 2,6,7,10,17 

1/2 32 400 32 400 

432 432×  

75 6 21 600 12 10 800 5,7,10,14,15,19 

3/5 38 880 25 920 

36 54×  

720 8 28 800 12 10 080 2,5,13,15,17,18,19,20 

2/3 43 200 21 600 

36 72×  

600 8 38 400 12 4 800 2,5,13,15,17,18,19,20 

3/4 48 600 16 200 

40 102×  

405 12 38 880 8 9 720 6,7,11,12,13,15,17,19,22,24,26,28 

4/5 51 840 12 960 

240 960×  

54 21 40 176 13 11 664 

7,13,14,31,34,35,37,39,42,46,51,52,55,56, 

62,66,68,69,70,71 

5/6 54 000 10 800 

1200 6 000×

 

9 29 44 550 19 9 450 

11,17,22,26,29,31,33,34,37,39,46,52,65,69, 

71,73,77,78,82,88,92,94,101,106,113,115, 

116,119,123 

8/9 57 600 7 200 

96 768×  

75 25 55 200 6 2 400 

5,7,10,13,14,15,17,21,23,26,29,37,38,39,40, 

41,56,57,58,59,60,68,71,74,76 

9/10 58 320 6 480 

108 972×  

60 28 56 160 6 2 160 

6,10,11,13,14,18,24,30,37,39,40,42,44,47, 

50,51,52,53,56,57,58,59,62,65,67,69,70,72 
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