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Abstract: Currently on the market most of the “lMAGE COMPRESSION AND DECOMPRESSION’ system is based on DSP. These
image compression and decompression systems are high cost, great power consumption, and volume restriction, due to these limitations
which DSP processors are not suitable for some simple applications. With the development of image processing technology, image
acquisition system which based on'ARM is more and more popular. Everywhere commonly used image compression technique is jpeg.
So implementation of such jpeg in ARM9 hoard and with the help of growing technology is more useful. The camera will capture the
image and send it to controller. The controller will save the image in jpg format. Also it loads the same image into another IPL(Image
Processing Language)image. By using jpg compression factor set the image quality. Compressing and decompressing image is also
same by using jpg compression factor. Like that we are compressing and decompressing the images by using MINI 2440 board and

Embedded Linux and display it on TFT touch screen display.
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1. Introduction

The objective behind the project is to design “IMAGE
COMPRESSION AND DECOMPRESSION”. Compressing
an image is Significantly different than compressing raw
binary data. Of course, general purpose compression
programs can be used to compress images, but the result is
less than optimal. This is because images have certain
statistical properties which can be exploited by encoders
specifically designed for them. Also, some of the finer
details in the image can be sacrificed for the sake of saving a
little more bandwidth or storage space. This also means that
lossy compression techniques can be used in this area.
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Figure 2: Block diagram of Image Compression and
Decompression

2. System Architecture

With the development of image processing technology,
image acquisition system which based on ARM is more
popular. The camera will capture the image and send it to
controller through USB device. The controller will save the
image in jpg format. Also it loads the same image into
another Compression and Decompression ipl (Image
Processing Language) image. By using jpg compression
factor set the image quality. Compressing and

decompressing image is also same by using jpg compression
factor. Like that we are compressing and decompressing the
images by using MINI 2440 board and Embedded Linux and
display it on TFT touch screen display. The ARM processor
is operated on regulated power supply i.e. is 5V. We are
going use S3C2440 based microcontroller, which the current
dominant microcontroller in mobile based products.

3. S3C2440 Microcontroller

The S3C2440X is a 16/32-bit RISC microprocessor, which
is  designed to provide a cost-effective, low-power
capabilities, high performance Application  Processor
solution for mobile phones and general applications. To
provide optimized H/W performance for the 2.5G & 3G
communication services, the S3C2440X adopts 64/32-bit
internal bus architecture. The 64/32-bit internal bus
architecture is composed of AXI, AHB and APB buses. It
also includes many powerful hardware accelerators for tasks
such as motion video processing, audio processing, 2D
graphics, display manipulation and scaling. An integrated
Multi Format Codec (MFC) supports encoding and decoding
of MPEG4/H.263/H.264 and decoding of VC1. This H/W
Encoder/Decoder supports real-time video conferencing and
TV out for both NTSC and PAL mode. Graphic 3D
(hereinafter: 3D Engine) is 3D Graphics Hardware
Accelerator which can accelerate OpenGL ES 1.1 & 2.0
rendering.To reduce total system cost and enhance overall
functionality, the S3C2440X includes many hardware
peripherals such as a Camera Interface, TFT 24-bit true
color LCD controller, System Manager (power management
& etc.), 4-channel UART, 32-channel DMA, 5-channel
32bit Timers with 2PWM output, General Purpose 1/O Ports,
12S-Bus interface, 12C-BUS interface, USB Host, USB OTG
Device operating at high speed (480Mbps), 3-channel
SD/MMC Host Controller and PLLs for clock generation.
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3.1 Working Principle

The Mini 2440 Single Board Computer is a high-
performance controller board. It is designed
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Figure 3.1: Hardware architecture of ARM9

based on the S3C2440 microcontroller, 256MByte DDR
SDRAM, 1GByte NAND Flash, RTC, Audio and net on
board. It has integrated RS232, USB, Ethernet, Audio
In/Out, Keyboard, LCD, CVBS, TV out, camera in, SD card
and more other functions on board. So many hardware
resources provided by the expansion board, it becomes a
solid reference board for customer design. We also offer a
complete software development package to customers. The
board supports Linux 2.6.28, Android2.1 and Windows CE
6.0 operating system and is provided with complete basic
drivers which enable a quick channel to evaluate the
Samsung S3C2440 processor and customize application
software. It would be an ideal development platform for
multimedia.and communication applications.

We cannot get S3C2440 microcontroller individually. We
will get it in the form of FRIENDLY ARM board else, we
can call it as Mini 2440 board. In order to work with ARM
11 micro-controllers we require 3 things. They are as
follows.

e Boot Loader

o Kernel

e Root File System
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Figure 3.2: Mini 2440 Board

1. Boot loader: The main functionality of boot loader is to
initialize all the devices that are present on the motherboard
of Mini 2440 and at the same time to find out whether any
problem or any other fault is there in the devices that are
present on that motherboard of Mini 2440. The other feature
of the boot loader is to find out what are the different
operating systems that are present in the standard storage
devices and to show it on to the display device so that user
can select between the operating systems into which he
wants to enter. One other feature of the boot loader is to load
operating system related files byte by byte into the
temporary memory like RAM. In our current project, we are
using boot loader like Supervivi, which is Mini 2440
specific.

2. Kernel: The core part of an operating system we can call
like kernel. Operating system will perform its functionalities
like file management, process management, memory
management,  network management and interrupt
management with the help of the kernel only. kernel holds
the device related drivers that are present on the
motherboard. friendly arm board supports for operating
systems like symbian, android, embedded linux, win ce.
however, in all these operating systems embedded linux will
provide high security to drivers and files. therefore, in our
current project we are making use of kernel of embedded
linux with which device related drivers that are present on
the motherboard of friendly arm board will automatically
come when we load embedded linux related kernel.

3. Root File System: File system will tell how files
arrangement there inside the internal standard storage
devices. In embedded Linux, kernel treats everything as a
file even the input and output devices. In embedded Linux,
Root is the parent directory it contains other sub-directories
like dev, lib, home, bin, shin, media, mnt, temp, proc, etc,
opt and etc. According to our application, we will interface
some external devices also.
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All the devices means internal devices that are present on the
motherboard of MINI 2440 will get their corresponding
drivers when we load Embedded Linux related kernel.
However, these device drivers require micro-controller
related header files and some other header files, which will
be present in the lib directory, which is present in the root
directory. In addition, the devices related drivers would be
present in the dev directory, which is again present in the
root directory. Therefore, whenever we will load the Root
File System then we will get different directories, which will
be helpful to the kernel. So compulsorily, we need to load
the Root File System. MINI 2440 specific Root File System
is Root Qtopia.

The essential programs that are required in order to work
with Mini 2440 like Boot-loader, Embedded Linux related
Kernel, Root File System will be loaded into the NOR-flash
which is present on the Mini 2440 board itself. The program
related with the application will be loaded into NAND flash,
which is also present on the Mini 2440 board itself. By using
bootstrap switch that is present on the Mini 2440 will help
the user to select NOR or NAND flash. After that by using
DNW tool we can load Boot loader, Embedded Linux
related kernel and Root File System into NOR-flash hy
using USB cable and the application related program into
NAND flash.

Once loading everything into Mini 2440 board it starts
working based on the application program that we have
loaded into the NAND flash. The system uses USB webcam
which is connected to ARM9 board through USB device.
The webcam draw one region before capturing the
pedestrian. The webcam captures the pedestrian present in
the region only in the form of frames by using Open CV
library later it retrieves image pixel data. It compares the
captured image with Haar features of a pedestrian image
which is stored in the form of “.xml’ file. If the Haar features
are matched with captured image, buzzer will turn on. If any
pedestrian is not detected, the alarm will be turned off till the
pedestrian is detected.

3.2 Technologies
There are a variety of touch screen technologies:

3.2.1 Resistive Touch Screen

A resistive touch screen panel is composed of several layers,
the most important of which are two thin, electrically
conductive layers separated by a narrow gap. When an
object, such as a finger, presses down on a point on the
panel's outer surface the two metallic layers become
connected at that point: the panel then behaves as a pair of
voltage dividers with connected outputs. This causes a
change in the electrical current, which is registered as a
touch event and sent to the controller for processing.

3.2.2 Surface Acoustic Wave

Surface acoustic wave (SAW) technology uses ultrasonic
waves that pass over the touch screen panel. When the panel
is touched, a portion of the wave is absorbed. This change in
the ultrasonic waves registers the position of the touch event
and sends this information to the controller for processing.
Surface wave touch screen panels can be damaged by

outside elements. Contaminants on the surface can also
interfere with the functionality of the touch screen.

3.2.2.1. Dispersive signal technology

Introduced in 2002 by 3M, this system uses sensors to detect
the mechanical energy in the glass that occurs due to a
touch. Complex algorithms then interpret this information
and provide the actual location of the touch. The technology
claims to be unaffected by dust and other outside elements,
including scratches. Since there is no need for additional
elements on screen, it also claims to provide excellent
optical clarity. Also, since mechanical vibrations are used to
detect a touch event, any object can be used to generate
these events, including fingers and stylus. A downside is that
after the initial touch the system cannot detect a motionless
finger.

3.2.2.2 Acoustic pulse recognition

This system, introduced by Tyco International's Elo division
in 2006, uses piezoelectric transducers located at various
positions around the screen to turn the mechanical energy of
a touch (vibration) into an electronic signal. The screen
hardware then uses an algorithm to determine the location of
the touch based on the transducer signals. The touch screen
itself is made of ordinary glass, giving it good durability and
optical clarity. It is usually able to function with scratches
and dust on the screen with good accuracy. The technology
is also well suited to displays that are physically larger. As
with the Dispersive Signal Technology system, after the
initial touch, a motionless finger cannot be detected.
However, for the same reason, the touch recognition is not
disrupted by any resting objects.

3.2.3 Capacitive

Figure 3.3 Capacitive touch screen

A capacitive touch screen panel is one which consists of an
insulator such as glass, coated with a transparent conductor
such as indium tin oxide (ITO).

3.3 Development

Most touch screen technology patents were filed during the
1970s and 1980s and have expired. Touch screen component
manufacturing and product design are no longer encumbered
by royalties or legalities with regard to patents and the use of
touch screen-enabled displays is widespread. The
development of multipoint touch screens facilitated the
tracking of more than one finger on the screen, thus,
operations that require more than one finger are possible.
These devices also allow multiple users to interact with the
touch screen simultaneously.
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4. Flow Chart 5. Result, Conclusion & Future Scope

5.1 Results

A 1. Application_kit with dis_play screen, driver I_C, motor,
POWER SURRLY web-camera. Display screen is used to display the image.

1

INITIALIZE THE SERIAL COMMUNICATION OF
MIMIZ440 WITH HYPER TERMIMAL FORA
BAUDRATE OF 115200

l

GHAMGE BOOT MODE OF MiNI 2440 TO NOR

FLASH

CHECK WHETHER
BIOS SETTING ARE
DISPLATING OR
HOT

PRESS "W AMND BROWSE FOR THE
SUPERVIVI FILE AND SENG 1T

THROUGH DNW FOOL Figure 5.1: Application Board

2. When image is captured by the web-camera which is
connected to Mini 2440 captures image and displays it in the
display screen.

| 2

CHECK WHETHER
SUPERVIVI 15

LOADED OR NOT

—

PRESS 'K’ AND BROWSE FOR THE
LINLEX KERMAL FILE AND SEND IT
THROUGH DNW TOOL

CHECK WHETHER
KERMEL IS LOADED
OR NOT

PRESS' ™Y AND BROWSE FOR THE
ROIOT FILE SYSTEM FILE AND SENDNIT

THROUGH oMW TOqL Figure 5.2: Capture the image

i

3. When the image is compressed by using compression
factor and it display it in the display screen.
' l

CHECK WHETHER
KERMEL 1S
LOADED'OR MNOT

CHANGEBOOT MODE TO MAND AND
RESTART THE. BOARD

*

LOAD THE ARPPLICATIOMN PROGRANM
INTO MAMNDY FLASH USING RS-232

Then readthe data fromUVC driver '
camera i.

Captured image will display on
ARMS TFT touch screen

Compressed Image in RGE and

GravScale format with size will display
on &ARMS TFT touch screen while -
clicking on COMFPRESS push button Figure 5.3: Compress the image

I
Decompressed lmage with size will be . i i .
display on ARMS TFT touch screen while 4. When the original image is produced by decompression
clicking on DECOMPRESS push button and it display it in the display screen
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Figure 5.4: Decompress the Image
5.2 Conclusion

The project “Image Compression And Decompression” has
been successfully designed and tested. It has been developed
by integrating features of all the hardware components and
software used. Presence of every module has been reasoned
out and placed carefully thus contributing to the best
working of the unit. Secondly, using highly advanced
ARMO9 board and with the help of growing technology the
project has been successfully implemented.

5.3 Future Scope

In our application we are using jpg compression factor to
compress image and display the image and image size on
display unit but while compressing the image internally size
of image is reduced as size reduces quality of image will
also reduces so to overcome this limitation in future we can
use Lossless compression technique. Lossless compression
involves with compressing data which, when decompressed,
will be an exact replica of the original data. This is the case
when binary data such as executables, documents etc. are
compressed. They need to be exactly reproduced when
decompressed. On the other hand, images (and music too)
need not be reproduced 'exactly’. An approximation of the
original image is enough for most purposes, as long as the
error between the original and the compressed image is
tolerable.
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