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Early Stop Algorithm using the Parity Check Method for
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Abstract LDPC, known for its excellent error correction capability, has been adopted as the
channel coding technique in the IRIG 106 standard, which is standard for data transmission
methods in the aerospace field. Iterative codes such as LDPC require large block sizes and
number of iterations in order to improve performance. However, large number of iterations
induce computational complexity and power consumption. To solve these problems, this paper
presents a parity check-based early stop algorithm that reduces the average number of
iterations while maintaining the same performance. BER performance and iteration reduction
amounts are compared between early stop algorithm and conventional method that has fixed
number of iterations for various coding rate and information bit size defined in the IRIG 106
standard. Through simulation results, we confirmed required iteration numbers are reduced
about 50% above without performance loss.

Key Words : Aerospace, Channel coding, Early Stop algorithm, IRIG 106, Low Density Parity
Check
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Fig. 1. Parity check matrix # (K = 1024, R=1/2)
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Table 1. Information bits, codeword bits,sub—matrix
size based on code rate in IRIG 106 standard
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K 1/2 2/3 45
N | 2048 | 1536 1280

024 31 512 256 128
N | 8192 | 6144 | 5120

4096 T 2048 1024 512

2.2 LDPC 53t &18|&

LDPC #3.9] 5= H]E 1 =(BN, Bit Node)2}
A3 =Z(CN, Check Node) #Z belief prop-
agation Y1120l et BHE B 55k WM ALS
Q7] 19 19] H ¥ E-S ol-&-sto] /2t tanner
graphi= 19 29} Zth 4] (3)9] # PE2] FHE glol
191 F-E9] BNZ} CN< 925, BN 27| A& &
A4S olet. o]i= BN} CNY| &g ghS m3tolHA|
O3t 22 Al 71 SAIE Bt es TR

o

A 1(CN update): n=HA BNoA m HA CNZ
A== 2= Lg,, mAR CNAJA n¥A BNO.2
ASHE= %= Ly, Ol s, L, 2 4 (5)¢ 2t}

Information bit node (K) Sub-Matrix bit node(M)

|
[ )

Parity bit node(N — K)

| |
[ 1 \

Check node(N — K + M)

O 2. HYZO B 12z
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