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Abstract

LDPC is one of channel coding technique which can achieve nearest limit of Shannon’s capacity. The
focus of this paper is to improve the limitation of LDPC bit flipping algorithm for error correcting
process in DVB-S2. This work proposed message passing as the error correcting algorithm and used
FPGA Cyclon II for the implementation. This paper worked with two different types of matrices. They
were matrix (8, 16) and matrix (24, 48). Matrix (24,48) had w.= 4 and w,= 8, and matrix (8, 16) had w.=
2 and w,= 4. The results of this research would present the capability of message passing algorithm and
the use FPGA Cyclon II's resources for this algorithm. Moreover, this research would prove message
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passing algorithm can provide more than one bit error correction.
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1. Introduction

In recent years, “Low Density Parity Check™ or
LDPC becomes more popular, as a channel coding
technique, due to high demands of good quality of
service. LDPC was originally found by R.G.Gallager
in 1962. This technique has capability which is
known as the closest technique that can reach
maximum limit of Shannon’s capacity. Moreover,
LDPC has low complexity for hardware
implementation and suitable for recent information
technology’s market which need large bandwidth,
high reliability, and good capability for facing bad
channel noise [1]. Nowdays, there are many
standards and researches which use LDPC as their
channel coding technique.

Recently, LDPC technique has been used for
several standards such as WiMax, WPAN, DVB-T2,
and DVB-S2. As example at WPAN sector, the
LDPC decoder has been used to support multiple
code rates for IEEE 802.15.3c¢ [2]. In the multi-
Gbit/s research, it used LDPC as its decoder [3]. It
is also used for MIMO decoder [4]. Even digital
video broadcasting technology uses LDPC for its
inner channel encoding [5,6,7]. The recent research
implemented the LDPC technique as a DVB-S2
decoder on FPGA board [5]. The research used 6 x
12 LDPC matrix, code rate "2, and bit flipping
algorithm in the decoder block [5]. As the result, it
only needed minimum resources of FPGA board [5].

The bit flipping algorithm has two
limitiations[5]. The first problem is about the big
amount of time in the computation process and the
possibility of unlimited loop. The second problem is
that the bit flipping algortihm can only correct one
bit error at the codeword. Based on that limitations,
this research tried to reduce the computation time in
the bit flipping algorithm and improve the possibility
to correct more than one bit error at the codeword.
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The message passing algorithm has the
capability to work in the parallel error correction
process. With big sparses in the LDPC matrix, it
would make the algorithm to have more capabilities
in error correction.

The bigger sparse of LDPC matrix will give
more capability in the error correction process [1,8,9]
On the other hand, FPGA has resources limitation.
The first objectivity of this research tried to design
and to balance the use of LDPC matrix with the
FPGA resources. Short computation process would
be the next challange. The balance of the good design
and the short computation time were also needed in
this. The third objectivity was to change the design
into VHDL codes and to avoid unconnected schemes.
The last objectivity was to test the capability of the
design in the use of FPGA’s resources and the error
correction capabilities.

In this research, the matrices which used were
matrix (8,16) and matrix (24,48). Both of matrices
has the same code rate. The code rate is 2. But, the
differences of both matrices were in weight of
column and weigth of row.

The results of this research showed that the
using of message passing algorithm could do more
than one bit error correction and the computation
time only took 13 clocks or 260 ns. The
impelementation schemes would be done on FPGA
Cyclon II board. For synthesizing, Quartus II 12.1
web edition would be used as the interface.
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Fig 1. Parity Check Matrix (8, 16) Regular LDPC
Representation.




