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random codes with ML
decoding are universal.
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what about LDPC codes
with iterative decoding?
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Prior Work and Summary

� Prior Work

� Optimized LT codes are not universal [YPN09]
� carefully designed turbo codes have large ACPRs

[AFMFR09]
� systematic LDPC codes perform poorly [MFAFR10]

� Summary of this work

� systematic codes ⇒ correlated codes ⇒ suboptimal
� optimized non-systematic LDPC codes have large ACPRs
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Code Design

� fix the desired rate Rd

� pick a set of channel conditions C
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Code Design contd.,

� BSC correlated sources

� Pr(U1 = U2) = p; Pr(U1) = Pr(U2) = 1=2
� all-zero codeword assumption not valid
� f (a) = aBSC(1−p) � a
� transmission through AWGN channels

� erasure correlated sources

� Z ∼ Ber(p)

(U1;U2) =


i.i.d. Bernoulli 1

2 r.v.s; if Z = 0

same Bernoulli 1
2 r.v. U ; if Z = 1

� f (a) = (1− p) + pa
� transmission through erasure channels
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Results: AWGN (p = 0:9)

code rate = 0:282
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Results: AWGN (p = 0:9)

code rate = 0:282
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Results: BEC (p = 0:5)

code rate = 0:330
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Results: BEC (p = 0:5)
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Results: BEC (p = 0:5)

code rate = 0:330
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Thank You!
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