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Nukoon Phimsen 2011: Design of Reconfigurable Random Interleavers with MAP
Decoding for MPEG-4 Image Transmission System over Rician Block-Fading
Channels. Master of Engineering (Electrical Engineering), Major Field: Electrical
Engineering, Department of Electrical Engineering. Thesis Advisor: Assistant

Professor Srijidtra Charoenlarpnopparut, Ph.D. 86 pages.

Wireless communication is a technology in which, have been developed continuously.
In particular, we are interested in the technology on the multimedia application in various
aspect. This research is a part of MPEG-4 image transmission system over an indoor wireless
channel, which is modeled as a Rician block fading channel. This work emphasizes on
alleviating symbol burst error, as a result of the impact from fading. The problem was
previously solved with random interleavers. However we found out that the system shows high
complexity, and slowly. Therefore, we aim to improve random interleavers by designing a

modified random interleaver, called as reconfigurable random interleaver.

We apply MPEG-4 EZW algorithm to decompose a still image into a LFS packet and
the variable length 101 HFS packets. The longest packet length is 878 symbols, and the shortest
packet one is 237 symbols. These packets are sent to the channel coding process and then are
passed to the reconfigurable random interleaver. Instead of interleaving the whole packet, we
assign a specific number of symbols to be interleaved. The results show the improvement of
average PSNR around 14.5 dB compared to the results without reconfigurable random
interleavers. For the longest packet, the interleaving time of the reconfigurable random
interleaver is faster than that of the random interleaver more than 3 times. Consequently, the
reconfiguration random interleavers not only reduce the effect of Rician block fading but also

the system complexity.
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1. Start Reconfigurable with
the packetsize and Nr

2. Interleaves_times = packetsize / Ng

v

3. remain = packetsize % Ng

\

4. P[Ng] = Random_Sequence()

v

‘ 5. Interleave_block = 0 ‘

[

v‘
‘6. Interleave_block < Interleaves_times

Y

‘ 7. Intr_index = Interleave_block * Ng

(16. Return Data_intrf]

9. Interleave_block ++

A

|
-

8. Intr_index < (Interleave_block * Ng)+Ngr

12. Intr_index++ 10. Rand_lIntr_index = Interleave_block * Ng

A +<
11. Rand_lIntr_index < (Interleave_block * Ng)+Ng
Y

3. Rand_lIntr_index == P[Intr_index%NRg]+
(Interleave_block * Ng)

15.Rand_Intr_index++

A

14. Data_intr[Intr_index] = Data[Rand_Intr_index]
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1. Use The same P[Ng] and
all variable from interleave

‘2. De_lInterleave_block = O‘

y

"

3. De_Interleave_block< Interleaves_times

G& Return Data_de_intr[]

4. De_Intr_index = De_lInterleave_block* Ngr 6. De_Interleave_block++

A

3

9. De_Intr_index++

A *‘

12. Rand_De_Intr_index++

A

10. Rand_De_Intr_index == P[De_Intr_index%Ng]+
(De_Interleave_block* Ng)

11. Data_de_intr[Rand_De_lIntr_index] =
Data_intr[De_lIntr_index]
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1.1 msaanallsunsy
1.1.1 a1 ImaaTlsunsy JDK (Java SE Development Kit) 91 java.sun.com
1.1.2 @aasldsunsy JDK
L
1.1.3 a1 Ivaa 1151054 Netbeans IDE 910
www.netbeans.org/downloads/index.html

Y
1.1.4 aanalalsunsy Netbeans IDE

1.2 M3 TsunsudaeTsunsn Netbeans IDE
1.2.1 WaT1/51n51 Netbeans IDE 910 ‘]JZJ Start -> All Program -> NetBeans ->

NetBeans IDE 6.X.X azuaasniiaeues Ilsunsuasgiae il

® NetBeans IDE 6.7.1
File Edit Wew Navigate Source Refactor Runm Debug Profile Team Took Window Help

BEESDE wuww  JTH B O

‘P 4 x|:Files  |[:Services || StartPage x|

<9 NetBeansIDE 6.7.1

My NetBeans

r R - - -
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P IOjJecCu: ews & Tutorials

@ Ainverse New JFXStudio Challenge: Small is the New Big aM109
The folks owver at JFXStudio have staed a new coding challenge: "Small isthe New Big"

& wireless This time they are geing ta tr...

Tech Test Train - Updates ar31m9

The Tesh Test Train game has a new fzature ! How, the game will aute-complete your 2
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: Output ¥ x I Analyzer

v 9
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¥ New Project
Steps Choose Project
1. Choose Project Cateqaries: Projects:
I [h Java : @ Java Application
..... ) JavaFy &9 Java Deskiop Application
_____ ) Javaweh Q Java Class Library
_____ ) JavakE & Java Project with Existing Sources
_____ [h Java ME J& Java Fre.e-Form Project
..... & Maven &% Automatic Project
----- ) PHP
----- LD Ruby
----- [ﬁ] Grooyy
----- D CicH+
----- LD ML B
----- [} MetBeans Modules
e ) -
Descripkion:

Creates a new Java SE application in a standard IDE project. You can also generate a main class

in the project. Standard projects use an IDE-generated Ant build script ko build, run, and debug
your project,

% Back Firiish Cancel H Help
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a A - Yy a Y 1q ¥q 1A
1.2.3 Aan# Java -> Java Application L83A8N Next dzuaainiin1g lviu 1 ld¥e
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1. Choose Project
2. Mame and Location

Project Mame: |Inverse.¢\ |
Project Location: |D:'|,c|ata'|,l(u'|,Thesis'|,c0des | [ Browse. ..
Project Falder: |D:'|,data'|,Ku'|,Thesis'l,codes'l,InverseA |
[] Use Dedicated Falder For Storing Libraries
Fold | | Browse. .,

Different users and projects can share the same compilation
libraries {see Help For details),

Create Main Class |inversea.Main

Set as Main Project

I Finish ])[ Cancel ”

Help
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File Edit Wiew Mavigate Source Refactor Run Debug Profile Team Tools Window Help
P D E [one & T DB [a- |
P 4 x:Files |:services || startPage x| [d Main.java x| [][=](O
& inverses EB-B- OX5E(PLR (@ e

E}-ﬁ Source Packages T — — =

B[] inversea —.
| @ Main.Java * To change this tewmplate, choose Tools | Tewplates
ﬁ Test Packagel,s :/and open the template in the editor.

@ Libraries

F-C8 Test Libraries
package inversea;

:Main.java - Navigator ql =

Membets Yiew - public class Main {

’/‘1(?
* @param args the command line arguments

=68 Main
ey main(Strinal] args) .

nuhlic ataric wnid meiriStrinogll arms

L)
*
* @author nps T
@
=

 Dutput Fox I Tasks T: Analyzer

B 2201 s

d' Y Ay :3 1
MNNUINN 4 ‘ViuWlNuﬁﬂ\‘lﬂﬁ1ﬁﬂﬁi1\1"uuuﬂﬂw

v
o

)
9 a J o - (% o
1.2.5 D UUEFITTUITAONNNAETINIY Java a\‘]”lﬂclu Main.java AMUHAIVIING //

TODO code application logic here within main method AuAeEane 11

public cla=z=z Main |

[ s
* @param args the compand line argumehnhts
- wll.-'
= public static void maim(3tring[] args) |
4 ToDbD code application logic here
Syatem. cut.println("nitHello NetEeans IDEkn"]J
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1.2.6 Mt eunsadald Build 115a udrdulisunsu Taonafd F11 e

] 9
Build 15190 tagnadd Fe ile5u Ti)sunsy Tasazuaniwaant eonuiaiugiae lail

: Qutput - Inyverses {jar) ¥ = |:Tasks

u> To run this application from the command line without Ant, try:

jJawa -jar "D:\dataWKuhThesishcodes)\InversedhdistInverseld_ jar"
|
jar:

%& BUILD SUCCESSFUL (total time: 3 seconds)
|

H [ 4
MWNUINN 6 LFAAINAANT1NNIT Build 115199
: Output - Inversef {run) S x |:Tasks
Hello MetEeans IDE

EUILD SUCCESSFUL (total time: 0 seconds)
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1) "Design of reconfigurable random interleavers with

MAP decoding for MPEG-4 image transmission
system over Rician block-fading channels" Tuau
152917391713 ECTI-CON 2010 International

Conference, pp. 978-982, May 2010.
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