Abstract

Information is everywhere around us. Precipitated by the digital age, the way
we process, store, and transmit information has become increasingly complex. This
project aims to design error-resistant codes to be used in the digital mediums. We
study the effects of cycles on the pseudocodeword error performance of a low-
density parity-check (LDPC) code under iterative decoding and linear programming
decoding. In addition, we introduce a novel binary coding scheme for
multidimensional message spaces. To save transmission energy, a shaping map of
lattice code constellations is studied and is numerically demonstrated to reduce

average energy consumption by up to 30%.
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