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ABSTRACT

A novel turbo coded modulation scheme, called turbo-APPM, for deep space optical communications is
constructed. The constructed turbo-APPM is a serial concatenations of turbo codes, an accumulator and a pulse
position modulation (PPM), where turbo codes act as an outer code while the accumulator and the PPM act
together as an inner code. The generator polynomial and the puncturing rule for generating turbo codes are
chosen to show the low bit error rate. At the receiver, the joint decoding is performed by exchanging soft
information iteratively between the inner decoder and the outer decoder. In the outer decoder, a local iterative
decoding for turbo codes is conducted before transferring soft information to the inner decoder. Poisson
distribution is used to model the deep space optical channel. It is shown by simulations that the constructed
turbo-APPM provides coding gains over all previously proposed schemes such as LDPC-APPM, RS-PPM and
SCPPM.
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