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Abstract , A
Fifth-generation and beyond communication networks include heterogeneous wireless
communication systems, in which the convergence of hybrid radio frequency (RF) and
optical wireless networks is one of the key targets. In this thesis, we focus on
channel-reliability enhancement of Forward Error Correction (FEC) based transceivers
which are now applied widely in optical and RF wireless systems; specifically, Visible
Light Communication (VLC) systems and Wireless Sensor Networks (WSNs) are taken
into account. _ | :

Firstly, expected features of FEC solutions in WSNs transceivers are high coding-gain,

approach based on split-concatenation of a low-constraint convolutional code and a
truncated-iteration layered-decoding LDPC (TILD-LDPC) block code. Our solution
offers four operational modes with different levels of error-correction performance and
transmission power. Besides achieving competitive bit-error-rate performance, the
proposed scheme could be applied in many operational scenarios of WSN nodes.

Secondly, VLC systems are now applied widely in indoor positioning systems (IPS) in
which VLC-LED beacons are assigned with fixed position identifications. In IPS, the
massive installation costs of dedicated émbedded boards or programmable oscillators
for VLC-LED beacons could be reduced if the VLC beacon network is managed by a
central processing node. Unfortunately, due to.limited memories and minimal
processing caipabilities, embedded processors should not be employed for the central
node. On the other hand, VLC-specialized hardware could be implemented to accelerate
the processing delay of the central node. However, hardware implementations of VLC
transmitters and receivers have not been investigated before this, and typical VLC
transmitter/receiver routines, such as encoding/decoding of run-length limited (RLL)

codes and FEC codes, have been processed purely on embedded processors' firmware.

low-complexity, and transmission-power efficiency. Therefore, we introduce an FEC
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