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ABSTRACT

Image transmission in modern communication systems needs

fast and low error coding and imperative transmission mechanisms. For
engineers, dependable communication over a noisy channel is a long-
standing but difficult problem. One of the important types of channel
coding is Low-Density Parity-Check (LDPC) codes which consider
Linear Block Codes (LBC). Due to their superior error-correcting
ability, LDPC codes are among the most widely used Forward Error
Correction (FEC) codes. The purpose of this thesis is to create
transmitter channel encoder LDPC architectures, and the corresponding
channel decoder in the receiver for image transmission. The study
integrates the Effective Encoding of LDPC Codes algorithm for the
encoder and the Bit flipping LDPC Codes algorithm for the decoder,
Vivado HLS is the tool utilized in this work, The HLS loop unrolling
optimizing technique used to give the synthesizer instructions on how
to implement a particular code section, the designer can quickly and
easily optimize the application, as a result, optimization is done directly
on the source code. Additionally, it suggests applying optimization
techniques like loop unrolling to every design. C programming
language and High level Synthesis (HLS) are used to create all
architectures. Using Vivado Design Suite Package 3, the synthesizable
code is simulated, and the Zyng-7000, ZC702 Evaluation Board part
xc7z020clgd484-1 kit, is utilized to implement the intended
architectures. which, when applying algorithms to two different image
sizes, improved the measurements obtained, including the speed of
implementation, the reduction of latency, the improvement of

throughput, and the general improvement of hardware parameters. We



note reduce of resources such as (filp-flop, Luck-up Table, BRAM,
multiplexer, and register). So, when the image size is 16*16, the flip-
flop for the Effective Encoding of LDPC Codes algorithm with using
Loop unrolling directive where it is 232, and LUT is 623, and without
using it FF is 440, and LUT 1s 1573. The FF for image size 256*256 if
the Loop unrolling directive is also used, where it is 254, and LUT=682,
then without it FF is 438 and LUT is 1462, and when the image size is
16*16, the BF algorithm's throughput is 5.15 Mbps when the Loop
Unrolling Directive is used, and 1.29 Mbps when it isn't. The
Throughput for image size 256*256 when also when utilizing the Loop
Unrolling Directive 15.8 Mbps, then Absent it Throughput is 1.29
Mbps.
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