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History
• Discovered by Claude Berrou et al. in 

1993
• Based on convolutional codes and Viterbi

algorithm
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Combining two ideas
• Pair of encoders, separated by a pseudo

random interleaver, or turbo interleaver
• Iterative detection with feedback
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Turbo Encoding
• Parallel forward error-correction coding

(FED)
• Two identical encoders
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Recursive convolutional code
• The feedback nature means that single 

bit error corresbonds to an infinite
sequence of channel errors
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Turbo Decoding
• Feedback around a pair of decoders

separated by a deinterleaver and an 
interleaver

• Extrinsic information
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Turbo decoding (2)
• Sof-input, soft-output (SISO) decoding

• Estimate A1(x(j)) = log(p/(1-p)), where
p=Prob(x(j)=1|u,k1,Ã2)

• Maximum A Posteriori, recursively for A1
and A2
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Performance
• Nearly achieves Shannon capacity
• Robust for noise
• Decoding may be complex
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Homework
• Stopping criteria for iterative decoding of 

turbo codes
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