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Design and Implementation of QC-LDPC Encoding and
Decoding Algorithm for OCC Systems
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Abstract: The strong interference in the visible channel and the insufficient error correction performance of the
coding techniques for OCC( Optical Camera Communication) systems cause the reliability of OCC systems to be
reduced. A QC-LDPC( Quasi-Cyclic Low Density Parity Check Code) compilation code algorithm for OCC system
is proposed. According to the structural characteristics of OCC system and channel link characteristics, QC-
LDPC code with structured design and low-complexity decoding characteristics is identified as the error correction
code type, and fast coding algorithm is used to reduce the computational complexity of the coding process.
Combined with the normalized least-sum algorithm and the layered decoding algorithm, an improved L-MS
(Layer-Min Sum) decoding algorithm is proposed. The experimental results show that the BER( Bit Error Rate)
of the OCC is 3.16x10™°. The communication rate is 2 850.4 bit/s under the communication scenario of indoor
environment. The BER of the OCC system is 9.07x107° and the communication rate is 2 797.9 bit/s under the
communication scenario of outdoor environment. The proposed method effectively maintains a low bit error rate
while ensuring a satisfactory data transmission rate.
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Fig. 1  Structure of the OCC system
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Fig.2 Experimental scene diagram
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