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Turbo Coding
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Mutual information transfer
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We want to quantify the ‘improvement’ over each iteration
Do this by measuring the mutual information between E 
and W
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Mutual information transfer

Fix the channel noise and generate A(u) and A(1): y = w + nA, A = 2
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Mutual information transfer

Fix the channel noise and generate A(u) and A(1): y = w + nA, A = 2
σ2N
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For a few different values of I{E(1)}:For a few different values of I{E(1)}:

Plot I(W ;E(2)) Vs I(W ;E(1))Plot I(W ;E(2)) Vs I(W ;E(1))

2. Run the BCJR decoder. Since w = +1 a histogram of E(2) values provides p(E(2)jw = 1),
and since p(E(2)jw = ¡1) = p(¡E(2)jw = 1) we can calculate I(W : E(2)) numerically
2. Run the BCJR decoder. Since w = +1 a histogram of E(2) values provides p(E(2)jw = 1),
and since p(E(2)jw = ¡1) = p(¡E(2)jw = 1) we can calculate I(W : E(2)) numerically
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Independent noisy observations of W
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EXIT Charts

Code 2Code 2
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Plot I(W ;E(2)) Vs I(W ;E(1)) and I(W ;E(1)) Vs I(W ;E(2))Plot I(W ;E(2)) Vs I(W ;E(1)) and I(W ;E(1)) Vs I(W ;E(2))
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EXIT Charts
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EXIT Charts

• Understand the performance of iterative ‘turbo’ schemes
• Predict the decoder’s ‘threshold’ without having to simulate
the whole decoder

• As a tool for designing the component codes 

• Ignores the impact of the interleaver – assumes it is ideal
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