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Context: Turbo-like algorithms with iterative decoding

Goal: Make the link between iterative decoding and classical optimization tech-
nigues. Improve the performance of iterative decoding.

System model (Bit Interleaved Coded Modula-
tion)(Zehavi, 1992; Li, 2002)

Transmission model
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Information geometry and iterative decoding
Basic tools and Notations (Walsh, 2006)

(B;) € {0, 1} of integer i gathered into matrix B = (Bg, By, ..., Bon_1)?.

n = (Pr[x = Bg), Pr[x = B1], ..., Pr[x = Box_4))T

of PMF 7 (0i)o<i<on—1 = In(Pr{x = By]) — In(Pr[x = Bo))
Prly;=1
(Ajo<j<n—1= 509(13%‘7_:0%)
J
For , the log-coordinates take the form 6 = BA.

Link with Iterative decoding
e Demapping subblock

pAPP(dkmti =0) = Kpy 3 g cwr Pk | 8g) TTj (g ji 1)
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The solves, with respectto Ao, [P\, 1) = PBA; 6y,

e Decoding sub-block
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The solves, with respectto Ay, [DR(\,+x,) — PBAyt0.

e Global criterion
(Kullback-

Leibler distance for bit probabilities).

The demapping sub-block solves the minimization problem |min), DFD(pB)\1+@m,pB<)\1+)\2)) .

The decoding sub-block solves the minimization problem |miny, Drp(pB, 16, PB()\+Ay)))

New criteria
An hybrid proximal point algorithm

Goal: Link the two (independent) criteria using

(Lugue, 1984).

Demapping min Jp (A1, A2) = min Dpp(PB+6m PB(\+X0)) T mDFD(P AR 70 PB(\+)s))

)\2 >\2
Decoding min Jy (A1, A2) = min Dpp(PBA, 16, PB(A+)s) T McDFD(PB< Ay 74Dy, PB(\+)y))
)\1 )\1 1 2

Optimal choice of the step-size :

Choose um such that ng()\(lk), A(2k+1)) < ch(k(lk)y A(Zk))
Choose jic such that ch()\(lk+1), A(2k+1)) < ng()\(lk)7 >\(2k+1))

Both criteria
the classical iterative decoding.

. Convergence towards the same stationary point than

An hybrid minimum entropy algorithm

Goal: Improve the performance of the iterative decoding.

Rationale: The entropy of the APP gives a measure of the
0 means that the iterative decoding is

of the decision : EB%HQ) —
(Kocarev, 2006).

Demapping min Dpp(PBA+6,m PB(X+A;)) T MmEB(3+2)
2

Decoding H)l\iﬂ DFD(PBA2+HC> PB(A1+>\2)) T 770EB(>\1+>\2)
1

Simulation

The generator polynomial of the encoder is g = [111;001; 100]. The bits are mapped using subset
partitioning to a 8-PSK modulation. The length of the coded bit sequence is L. = 6000. The
step-sizes 7, and n. in the HMEA are both chosen equal to 0.05.
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Left: BER versus EbNO — Right: Iteration number versus EbNO
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