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Abstract

RLE data compression is effective when the meassigathls are expected to be slow and repeatabke. Th
task of this unit is crucial to the system powerfgenance. RLE is a conceptually simple form of goession.
RLE consists of the process of searching for reggeains of a single symbol in an input stream apdbcing them
by a single instance of the symbol and a run cotihe aim of this paper is to model and design dicieft
embedded wireless system that is easy to integvilte other technologies or infrastructures at a lowst. The
system would read analogue information recordeddngsors (physical parameters) in a transmittingattached to
the system. The recorded data are converted dygiteing analogue-to-digital converter and sentotooff
frequency shift keying (FSK) transmitter throughckdi controller interfaced to the system. Systentfions such
as bus interfacing, data buffering, compression dath framing are implemented in Embedded C soéwar
Remotely connected second Micro controller is fased to the output of the receiver and is respbasior
processing the data inversely like de-framing amecampressing. This system may be used as genafabge
wireless sensor data compressing and processimgaiy fields of interest such as mineral processpagient
monitoring, sensor data instrumentation, Bio mdditstrumentation and radar sensor data procestmgrhe data
transmission and reception are implemented effelgtiwith packet based communication protocol wititad
integrity. In this project we used the HDLC (Highata Link Controller) protocol, this unit is considd to be the
main core of the system model, where the data arepgd into frames and sent to the transmitter. 8DThis
project implementation includes various hardware software modules: Micro controller, LCD displ&gyboard,
encoder/decoder, RF modems and RPS design and detbfidnware modules to drive hardware modules.

Keywords: RLE, FSK, EMBEDDED C SOFTWARE, COMPRESSION, WIRESS SENSOR, HDLC

Introduction
RLE data compression is effective witee

measured signals are expected to be slow and
repeatable. The task of this unit is crucial to the
system power performance.RLE consists of the
process of searching for repeated runs of a single
symbol in an input stream, and replacing them by a
single instance of the symbol and a run count.

The aim of this paper is to model andigie
an efficient embedded wireless system that is &asy
integrate with other technologies or infrastructuag¢
a low cost. The system would read analogue
information recorded by sensors (physical
parameters) in a transmitting unit attached to the
system. The recorded data are converted digitally
using analogue-to-digital converter and sent tafn/
frequency shift keying (FSK) transmitter through
Micro controller interfaced to the system.

System functions such as bus interfacing,
data buffering, compression and data framing are
implemented in Embedded C software. Remotely
connected second Micro controller is interfaceth®
output of the receiver and is responsible for
processing the data inversely like de-framing aed d
compressing. This system may be used as general-
purpose wireless sensor data compressing and
processing in many fields of interest such as nainer
processing, patient monitoring, sensor data
instrumentation, Bio medical instrumentation and
radar sensor data processing etc. The data
transmission and reception are implemented
effectively with packet based communication
protocol with data integrity.

In this project we used the HDLC (High
Data Link Controller) protocol, this unit is consied
to be the main core of the system model, where the
data are grouped into frames and sent to the
transmitter. HDLC protocol is a bit-oriented prasbc
that is used as a data link for most of the current
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communication systems. This paper implementation
includes various hardware and software modules.

Block Diagram

Transmitter Section: At the transmitter end
the required temperature sensor is interfaced ¢o th
microcontroller along with the a/d converter an@€ 12
bus. The major reason of using the a/d converter is
because the values recorded by the sensors are in
analog nature and these analog values are to be
converted to to digital values .the reason foruke
of a I12C bus is when we have a number of sensors to
be interfaced for the application then this wobkl
serving in the savage of pins of the microcongroll
We have the microcontroller programmed in two
modes of demonstrating the functionality of thisERL
algorithm. The first mode being the data enteredfr
the keyboard and the second one being the values
recorded by the sensor values. at the transmitting
side se have the keyboard interfaced to port ltlaed
Icd interfaced to port O of the microcontroller.the
first mode we assume the data to be entered data
from the keyboard a sample of ten values is assumed
and entered. And in the second values from sensor
are taken. At the transmitting end the values are
converted into digital equivalents if the input redd
from sensor or the data from keyboard is fed to the
microcontroller and is displayed on the lcd inteefd
on the transmitting end. the data is converted into
serial data using the encoder interfaced to the
AT89C52.the TE pin of the encoder is interfaced to
pin 2 of port 3 of AT89C52.And the data output from
the encoder is fed back to the RF transmitter hic
uses on off shift keying technique.
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Receiver Section: At the receiver end we
have the decoder and an lcd interfaced to the
AT89C52 and a RF receiver module. At this end the
transmitted signal count and the data symbol which
repeated is received through the receiver modute an
is decompressed. The data and signal which are
received are converted into parallel data using the
decoder interfaced at thereceiver side to the
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AT89C52 microcontroller. At the receiver side the
decoders pin VT is interfaced to pin 2 of port 3tof
microcontroller. The serial data is converted to
parallel data from the decoder and then is displaye
on the on the lcd interfaced to port O of the
microcontroller.  All  the functionalities are
implemented through the use of microcontroller and
through programming it by the use of embedded C
language. Thus the functionality of compression of
data and decompression of repeated symbols is

achieved.
POWER Lco
swery ||
ATBIC
52
* DECo N

DER

Figure1.2: RECEIVER SECTION

Transmitter Schematic Diagram
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Figure1.3
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Receiver Schematic Diagram
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Figurel1.4

Schematics Explanation

The above two diagrams show the
schematics of the transmitter and the receiveithAt
transmitter the keyboard is interfaced to the poof
the microcontroller. An Icd is interfaced to pditde.
The sensor is interfaced at the at the port &lft &
has two modes of operation one when the input is
taken from sensor and one when taken from the
keyboard .the data is fed to the microcontrolied a
through the encoder the data is converted to serial
form whose pin TE s interfaced to P3.2 and is
transmitted through the use of RF transmitter medul
When many sensors are needed to be interfaced to th
required applications then we use the 12C bus which
facilitates the interfacing of many required sessor
and also enables the savage of pins of the
microcontroller.

At the receiving end the RF receiverdule

receives the count and the data which is repeated.

The data received is sent through the decoder for
parallel conversion and fed through the
microcontroller. The decoder pin VT (valid
transmission) is connected to P3.2 at the receiving
end. The program is prewritten in embedded C
language such that it expands according the count
and the symbol. At this receiving end we interface

lcd also to port O of the microcontroller which
facilitates the visualization of decompression
phenomenon being done.
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Compression is useful because it helps
reduce resource usage, such as data storage space o
transmission capacity. Because compressed data must
be decompressed to use, this extra processing
imposes computational or other costs through
decompression; this situation is far from beingee f
lunch. Data compression is subject to a space—time
complexity trade-off. For instance, a compression
scheme for video may require expensive hardware for
the video to be decompressed fast enough to be
viewed as it is being decompressed, and the ofion
decompress the video in full before watching it may
be inconvenient or require additional storage. The
design of data compression schemes involves trade-
offs among various factors, including the degree of
compression, the amount of distortion introduced
(e.g., when using lossy data compression), and the
computational resources required to compress and
uncompress the daf4.

New alternatives to traditional systems
(which sample at full resolution, then compress)
provide efficient resource usage based on pringiple
of compressed sensing. Compressed sensing
techniques circumvent the need for data compression
by sampling off on a cleverly selected basis.

Flow Chart at Transmitter
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Flow Chart At Receiver
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Figure 1.6
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Results 7. Select the component for u r project. i.e.

1 Click on the Keil uVision Icon on Atmel......
Desktop 8. Click on the + Symbol beside of Atmel

2. The following fig will appear

¥ Temp - pVision2

e Edt Yew Bojct Debug Flsh Pephersls [ook SVCS Window Help |

CBER- select Device for Target Target 1

Device: I Use Extended Linker (L3251] instead of BLAT
Family I Use Extended fssembler [451) instead of A5

ERCE

= AcerLabs |
= Al m
& Aerofles UTMC =

1 & Analog Devices L
i+ & AnchorChips

[+-88 CML Miciocirouits
1+-68: Cybernetic Micro Systems

[T (OVR R
&)@ izs0an

Fig7.1
3. Click on the Project menu from the title

bar 0. Select AT89C52 as shown below
4. Then Click on New Project

Fig7.4

T T |

ICECE R IEEE o it & Q@ nEoer®m

| @t | & KlTwon gl
—
T T

I Use Extended Linker (L451) ntesd of BLS1
1) e o0 A

I Ui i

] = ic GO convoler wih Thies Loval Progam ey
122D s, 3 Teves/Couniers 3 i soaces
(8K Fiash Mrmer, 256 Byt Crechip A,

3 CiKeiCs 1
4 CiiKeifCs 1

e | EE e

Fig7.2 Fig7.5
5. Save the Project by typing suitable 10. Then Click on “OK”
project name with no extension in u r 11 The Following fig will appear
own folder sited in either C:\ or D:\

SVCS window Help

Fo T Vo ]

' {pNisian2

Ele Edt Tools VCS Window Help |

ot 1 =

Create New Project (e

Save it | 3 tempsadan -« BB
(3] Temp

2 copy Standard 8051 Startup Code to Project Folder and Add File to Project 7

o

I

Cancel
4

g
12. Then Click either YES or
NO......... mostly “NO”

Fig7.3 13. Now your project is ready to USE
6. Then Click on Save button above.

http: // www.ijesrt.confC)l nternational Journal of Engineering Sciences & Research Technology
[1162-1169]



[Kumar, 3(3): March, 2014]

14. Now double click on the Targetl, you
would get another option “Source group
1” as shown in next page.

¥ Temp - pVisionZ

-
w|s @ mE

Fig7.6
15. Click on the file option from menu bar
and select “new”

=]

Edt Wiew Project Dsbug Flash Per c:

ctrlen
crlso

SCiKell... |HeloHELLO.

exe

Fig7.7

16. The next screen will be as shown in
next page, and just maximize it by

double clicking on its blue boarder.
[ESEIET]

S¥CS window Help

T T % Tl

g7.8

17. Now start writing program in either in
“C" or “ASM”

18. For a program written in Assembly,
then save it with extension “. asm” and
for “C” based program save it with
extension “ .C"
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¥% Temp. - pision2 - [Text2%]
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] Temp.opt
ELST

File name:  [EXAMPLE ASH] Save
Saveas typer [l Files () = e

Eiries [ W5

2k PROsRAMING STER

Fig 7.9

19. Now right click on Source group 1 and
click on “Add filesto Group Source”

¥ Temp - pVision2 - [D:\tempsadan\EXAMPLE. ASM]

Blrie Edt vew B
BN |
B & a nE e lm

o T —

Debug Flash Peripherals Tools SYC3 Window Help _ = x|

=l

G OH START AT 0 ADDRESS

SIMP MATN JUNP OVER TO MAIN LAELE
MAIN: CPLELO :COMPLENENT THE STATUS
Select Device For Target Target 1 UMP BACK TO THE LABLE "MATN"
Options For Group Source Group 1' O

]

Jpen File

Danage Companents

Remave Group ‘Source Group 1' and s Fies

[+ tache Deperdenes

2k FROGRAMIING STEP. .

Fig 7.10

20. Now you will get another window, on
which by default “C” files will appear.

¥ Temp - p¥ision2 - [D:Mempsadan\EXAMPLE. ASM]

Bl £t view project Debug Flash Perpherals ook SvCs Window Help _ = x|
el = - NI =& % % 1 Eaf )

@ s e nE oersm

OO | W AR [Taget = |

P =
= Add Files 1o Group ‘Source Group 1"

il

Fienane: |

Files of wpe: | Source file [.c) hd
T Source fie <]

Obiect file [".obi)
Library il [*lip]

Test fle [ bt: " h; “inc)
ol fles [~

[ Fites iﬂ%

i PROGRAMMING STEP. .

Fig7.11

21. Now select as per your file extension
given while saving the file
22. Click only one time on optionADD”
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23. Now Press function key F7 to compile.
Any error will appear if so happen. 28. Drag the port a side and click in the
i Temp. - pVision2 - [D:Mempsadan\EXAMPLE.ASM] X ]
ElFle Edit View Project Debug Flash Peripherals Tooks SVCS Window Help ] ﬁ program flle-
dEHa 3 [ =6 % % % | 44
B & a noE el ¥ Temp - pVision2 - [D:Mempsadan\EXAMPLE. ASM]
B8 E L |6 K[Tage1 = Elfle Edt Vew Project Debug Flash Peripherals Took 5403 Window Help _|=|x]
Proe Worksp %] TR o7 SSTART AT 0 ADDRESS =
=33 Targ SIMP MATN 2JUMP OVER TO MATN LABLE =6 % e ¥ W ~| ¢
B s o T cer pLo CcompLEENT THE STATUS
T e S0HE HALI FOWP DACK T THE LAGIE "TATH'
B 1END THE PROGRAN HERE SRR M
ORG 01 JETART AT 0 ADDRESS -
SIMP MAIN JUMP OVER TO MAIN LABLE
CRL PLO CCONPLENENT THE 5TATUS
SIMP MAIN JUMP BACK TO THE LABLE "MAIN"
ey feun T procRa HeRE

t1
7 Bit; o
P[0 oo v

T Bres [ @6 2 f

*[Build target 'Target 1' =
assembling EXAMPLE.ASM. .. P [ ROV
linking...

§|Program Size: data-8.0 xdata-0 code-b

g “Temp" - 0 Error(s), 0 Warning(s). e _

3 ElC - ,,J

[T T T\ Build  Command }, Find inFies IR [ =

*[Running with Code Size Limit: ZK -]
Load "D:\\tempsadanTemp"

L5Cs LM R

Fig7.12 i
5|ASM ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakhAccess
B [TFTo T suld } command J Findin Fies L« J»F‘
24. If the file contains no error, then press B R— rermme—
Control+F5 simultaneously. '
25. The new window is as follows
29. Now keep Pressing function key “F11”
e e slowly and observe.
G — | 30. You are running Yyour program
apvEner| _ successfully
= ) Conclusion

0N, RS The paper “RLE COMPANDER FOR
WIRELESS SENSOR DATA PROCESSING” has

been successfully designed and tested. Integrating

2@ features of all the hardware components used have

[ developed it. Presence of every module has been
B . et - reasoned out and placed carefully thus contributing

= : T the best working of the unit. Secondly, using hyghl
Fig 7.13 advanced IC's and with the help of growing
technology the paper has been successfully
26. Then Click “OK” implemented.
27. Now Click on the Peripherals from
menu bar, and check your required port References
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