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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 Zynq-7000, ZC702 Evaluation Board part 

xc7z020clg484-1 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 
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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 is 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. 
  



 

 
 

 
 
 

 άϴϔϨΗϜϟا ΔϳرΎϤόϣديΎϤϟن اΎϴ LDPC ريϮμϟا ϞϘϨϟض اήغϟ 
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ϟصا񯿿ΨΔ  
ϰϟإ ΔΜϳΪΤϟت ا񯿿ΎμΗا�� ΔϤψϧأ ϲϓ رϮμϟا ϞϘϧ جΎΘΤϳ  ضϔΨϨϣو ϊϳήγ ءΎτΧأ ήϴϔθΗ

 ϞΜϤΗ الΰΗ 񯿿 ΎϬϨϜϟو ΔϤϳΪϗ ΔϠϜθϣ ΔΒΧΎλ ةΎϨϗ ήΒϋ ϪΑ قϮΛϮϤϟل اΎμΗا�� Ϊόϳ .ΔϴϤΘΣ ϞϘϧ تΎϴϟوآ
ΔϓΎΜϜϟض اϔΨϨϣ ؤϓΎϜΘϟص اΤϓ زϮϣر Ϯϫ اتϮϨϘϟا ΰϴϣήΘϟ ΔϤϬϤϟاع اϮϧا� ΪΣأ .ϦϴγΪϨϬϤϠϟ ΎًϳΪΤΗ 

(LDPC) ΔϴτΨϟا ΔϠΘϜϟز اϮϣر رΎΒΘϋا�� ϲϓ άΧ΄Η ϲΘϟا (LBC).  ˵ΗزϮϣم رΪΨΘδ LDPC  ΪΣ΄ϛ
ΔϴϣΎϣء ا�ΎτΧا� ΢ϴΤμΗ ادϮϛأ (FEC)  ΢ϴΤμΗ ϰϠϋ زةΎΘϤϤϟا ΎϬΗرΪϘϟ اήًψϧ ΎϋًϮϴش ήΜϛا�

ΎϬΟ ϲϓز ήϴϔθΗ اΎϨϘϟة LDPC  ϲϓ ا�ΎτΧء. اΪϬϟف άϫ Ϧϣه ا�طήوΎϤόϣ ϢϴϤμΗ Ϯϫ ΔΣرΎϳت
ΪΗ .رϮμϟا ϞϘϨϟ لΎΒϘΘγز ا��ΎϬΟ ϲϓ ϞΑΎϘϤϟة اΎϨϘϟا ήϴϔθΗ كϓ زΎϬΟل وΎγز ا��رΎϬΟ ΔγراΪϟا Ξϣ

 ΎϬΠϟ Bit Flippingز اήϴϔθΘϟ وϮΧارزϮΧ LDPC ΔϴϣارزΔϴϣ اήϴϔθΘϟ اΎόϔϟل Ϯϣήϟز
Codes LDPC  ،ήϴϔθΘϟك اϓ زΎϬΠϟVivado HLS  ،ϞϤόϟا اάϫ ϲϓ ΔϣΪΨΘδϤϟا�داة ا ϲϫ

ΔϴϨϘΗو HLS Loop Unrolling  Ϧϣ Ϧϴόϣ Ϣδϗ άϴϔϨΘϟ ΐϛήϤϟا ϪϴΟϮΘϟ ΔϣΪΨΘδϤϟا ϞΜϣا�
τϟΎΑ ΔϴΠϣήΒϟت اΎϤϴϠόΘϟا ΔΠϴΘϧو ،ΔϟϮϬγو ΔϋήδΑ ϖϴΒτΘϟا ϦϴδΤΗ ϢϤμϤϠϟ ϦϜϤϳ ،ΔΑϮϠτϤϟا ΔϘϳή

 ϖϴΒτΗ حήΘϘϳ ،كϟذ ϰϟإ ΔϓΎο𿿿ΎΑ .رΪμϤϟا ΔϴΠϣήΒϟت اΎϤϴϠόΘϟا ϰϠϋ ةήشΎΒϣ ϦϴδΤΘϟا ϢΘϳ ،كϟάϟ
 ΢Θϓ ϞΜϣ ϦϴδΤΘϟت اΎϴϨϘΗ ϲϟΎϋ ϒϴϟϮΘϟام اΪΨΘγΎΑ ϰϨΒϟا ϊϴϤΟ ءΎθϧإ ϢΘϳ .ϢϴϤμΗ Ϟϛ ϰϠϋ ΔϘϠΤϟا

 ΪVivadoام اΨΘγΎΑ ϒϴϟϮΘϠϟ ϞΑΎϘϟ اϮϜϟد ΎϛΎΤϣ ϢΘΗ Cة .ΔΠϣήΒوΔϐϟ اϟ (HLS) اϮΘδϤϟى
Design Suite Package 3و ، ϢΘϳΔϋϮϤΠϣ امΪΨΘγا Zynq-7000  ،ZC702 

Evaluation Board  ءΰΟ xc7z020clg484-1أدى ΎϤϣ .ΔϤϤμϤϟا ϰϨΒϟا άϴϔϨΘϟ ،  ϰϟإ
ϢΗ ϲΘϟت اΎγΎϴϘϟا ϲϓ ϦδΤΗ ا Δϋήγ ϲϓ دةΎϳك زϟذ ϲϓ ΎϤΑ ،ΎϬϴϠϋ لϮμΤϟ Ϧϣز ϞϴϠϘΗو ،άϴϔϨΘϟا

ϞϜθΑ ةΰϬΟت ا�ΎϤϠόϣ ϦϴδΤΗو ΔϴΟΎΘϧا�� ϦϴδΤΗل، وϮλϮϟت  \اΎϴϣارزϮΨϟا ϖϴΒτΗ ΪϨϋ مΎϋ
ϞΜϣ اردϮϤϟا ϞϴϠϘΗ φΣ򟿿ϧ .رةϮμϟا Ϧϣ ϦϴϤΠΣ ϰϠϋ (filp-flop ،Luck-up Table ،

BRAM ،multiplexer، و .register رةϮμϟا ϢΠΣ نϮϜϳ ΎϣΪϨϋ ،كϟάϟ16*16 نϮϜϳ ،
ϣارزϮΨϟ ΐϴϠϘΘϟاداϮϛ� لΎόϔϟا ήϴϔθΘϟا Δϴ LDPC ϪϴΟϮΗ امΪΨΘγΎΑ Loop unrolling  ثϴΣ

 ϮϜϳ FFن LUT 1573 ، وϮϜϳ440ن  FF ، وΪΑون اΪΨΘγاLUT 623Ϫϣ، وϮϜϳ232ن 
 254أϴΣ Ύπًϳث ϮϜϳن  ΪϨϋ Loop unrolling اΪΨΘγام ϢΠΤϟ256*256 ϪϴΟϮΗ اϮμϟرة 

ϮϜن ϢΠΣ اϮμϟرة ، وϮϜϳ1462ϳ ΎϣΪϨϋن  LUTو ϮϜϳ438ن  ΪΒϓ ، FFوLUT=682Ϫϧو
 ϴΣ5.15ث ϠΒΗغ  Loop unrolling اϮΨϟارزΪΨΘγΎΑ Δϴϣام Έϓ BF ϪϴΟϮΗن ا��ϟ ΔϴΟΎΘϧـ 16*16
ϴϣϜ ΔϴΟΎΘϧن ا��ϮϜΗ ΎϬϣاΪΨΘγون اΪΑو ΔϴϧΎΜϟا ϲϓ ΖΑΎ1.29 ϴϣϜ ϢΠΤϟ ΔϴΟΎΘϧا�� .ΔϴϧΎΜϟا ϲϓ ΖΑΎ

ΎΠϴϣ ΖΑ 15.8أϴΣ Ύπًϳث ϮϜΗن  ΪϨϋ Loop unrolling اΪΨΘγام ϪϴΟϮΗ 256*256اϮμϟرة 
 ΔϴΟΎΘϧن ا��ϮϜΗ ΎϬϧدو Ϧϣو ،ΔϴϧΎΜϟا ϲϓ1.29 ΔϴϧΎΜϟا ϲϓ ΖΑΎΠϴϣ. 

 

 


