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Abstract: Tamil language is a longest existing classical
language in the humankind. It is one of the scheduled languages
in India and also official language for many countries.
Communication using Tamil language is drastically growing
after the practice of internet. Storage of Tamil documents also
emerged greater than before. So there is a high requirement for
data compression to improve the efficiency of storage and fast
communication of Tamil documents. This research paper
provides a novel approach for Lossless compression technique
especially for Tamil documents. The compression process
involves three major steps. separation of English alphabets
appears with in Tamil text, substitution of ASCII in the place of
Unicode Tamil characters using static dictionary and building a
Huffman tree with a variation method for encoding the Tamil
document. Performance of Tamil compression is measured by
finding the space efficiency of memory storage needed to store the
compressed file. The space efficiency can be measured by finding
the parameters of compression ratio, compression factor and
percentage of compression. Time efficiency is calculated by
finding the time taken by the algorithm to compress and
decompressafile. The average compression achieved through this
compression technique is 72.08%. The decompression process
restoresthe original file without any loss of data.

Keywords- Text compression, dictionary, Unicode, ASCII and
Huffman encoding.

. INTRODUCTION

A. Lossless Text Compression for Unicode Tamil
Documents

Compression method is used usualy to minimize the
usage of resources like data, space and to enhance the
transmission speed. The compression techniques are
generally classified into two major categories. They are
lossless and lossy compression techniques. Lossless
algorithms conserve the same information again so that the
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origina data restores without any loss of data. Popular
lossless compression techniques are Huffman encoding, run
length encoding, Lempel-ZivWelch (LZW) Coding. The
lossy algorithms do not preserve the original data so they are
called irreversible. Lossy agorithms make use of both data
redundancy and perception properties of human. Asaresult of
eliminating a part of information, higher compression rates
can be achieved using lossy compression techniques.
Traditional lossy techniques are used for compressing digital
image and video information. Text compression involves in
minimizing the amount of bits required to indicate the data. In
this paper the lossless text compression technique for Tamil
documents was presented. Compressed data can accumulate
less storage capacity, expand the velocity of communication
and diminish the cost for storage hardware and network
bandwidth.

B. Dictionary Based Compression

The most prominent compression technique is dictionary
based compression. The dictionary contains a record of
strings of possible symbols stored in atable like arrangement.
It uses the index of entries to represent larger and repeated
dictionary word or character replaced by a smaller one. The
dictionary compression can be a static or dynamic scheme
type. In this paper, the compression technique is based on a
static dictionary in the earlier stage of compression process
which is easy and a permanent one. This static dictionary
contains the subset of all the common prototype of Unicode
Tamil characters indexed by ASCII characters. The size of
Unicode character ranges from 1 byte to 4 bytes depending
upon the document storage encoding style [6].

C. Tamil Language Alphabets

Tamil is an abugida language. An abugidais akind
of syllabify in which the vowel is changed by modifying the
base consonant symbol, so that al the forms that match to a
given consonant plus each vowel be similar to one another.
Amharic, Hindi and Burmese are also abugida languages.
There are 12 vowels, 18 consonants and 1 aytam alphabet
character (neither vowel nor consonant) in Tamil language
script. Apart fromthat aset of 216 combining letters produced
by accumulating vowel marker to the consonant. Totally there
are 247 characters available in basic Tamil script [14]. Some
vowels require the basic shape of the consonant to be
modified in such away that it is specific to that vowel. Others
are written by adding vowel specific suffix to consonant,
specific prefix to consonant and both suffix & prefix to a
consonant. The Unicode Tamil characters are used for
document storage [23].
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It is the commonly accepted encoding technique for
storage and communication of almost al languages in the
world [28 and 30].

D. ASCII Character Set

ASCII character set isapopular and most broadly used
encoding technique for data transmission and storage of
documents. Character set used in many text editors and word
processorsare ASCII codeformat. ASCII codes are classified
as standard or basic ASCII characters and extended ASCII
characters. The standard ASCII character set uses 7 bitsfor
each character, whereas the extended ASCI| characterstake 8
bits. It is used to represent  non-English
characters, graphics symbols, and mathematical symbols.
Text file stored in ASCII format are called ASCII files.

E. Huffman Encoding Technique

Huffman coding isawidely used lossless data compression
algorithm [27]. In this algorithm, a variable-length code is
assigned to theinput which consists of diverse characters. The
code length is associated to how frequently characters are
occurred in the input stream of characters. Most frequent
characters have the smallest codes and longer codes are
assigned for least frequent characters. The output from
Huffman's agorithm can be viewed as avariable-length
code table for encoding a source symbol [17]. There are two
major steps in Huffman coding are constructing a Huffman
tree from the input characters and assigning codes to the
characters by traversing the Huffman tree. A leaf node is
created for al the given characters from the input. All the
nodes are set in the increasing order based on the frequency
value contained in the nodes. Huffman tree is produced by
considering the first two nodes having minimum frequency.
Based on that, it creates anew internal node having frequency
equal to the sum of the two nodes frequencies and makes left
child node. The other nodes are placed as aright child of the
newly created node. Repeat the steps until al the nodesforma
single Huffman tree.

II.RELATED WORKS

In paper [3] the authors Apte, Akash and Harshad explains
the importance of Unicode encoding techniques and it is apt
for Tamil software and documents. Each language hasits own
grammatical rule and properties and is different from English
language.

The paper [14] describes the Tamil language al phabets and
its classification as vowels and consonants.

The paper [18 and 28] explains about the Tamil Unicode
characters which are widely used for transmission with the
universal Industrial standards.

The author of paper [16] describes the difference of lossy
and lossless compression techniques. Further, it explains that
lossless algorithms preserve the same information so that the
original data can be obtained at anytime and they are actually
exploits the data redundancy in the original data.

Graefe, Goetz and Leonard, the authors of papers[13]
used the text compression technique to improve database
performance. They further extended that Data compression is
widely used in data management to save storage space and
network bandwidth.
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In paper [21] the author presents a study of converting
methods used in text compression of lossless by preprocess
thetext. Thisis performed by exploiting the inner redundancy
of patterns in the source file. They made use of BWT that
converts the origina blocks of data into a format that is
particularly well matched for compression. The block length
is selected in a range different a type of text file was
presented, evaluating the compression ratio and compression
time.

Salomon in the book [25] explains all the compression
techniques starting from text compression to video
compression. He said that data compression is converting
from input data stream to another smaller size data stream.
The data compression is carried out for two reasons. One to
save memory storage and another one isto make transmission
of datafaster.

Siva Jyothi Chandraet al in paper [30] explained about the
creation of font by mapping ASCII character with Unicode
characters. For Indian languages the combination of
characters can be replaced by ASCII characters.

Storer and Jamws, the author of book [31] explains about
the types of dictionary in detail. The classification of
dictionary as static and dynamic and its subtypes are
described.

Authors of paper [32 and 33] have implemented the static
dictionary concept for compressing Tamil documents. Two
static dictionaries were used for the compression and
decompression purpose.

The importance of Huffman encoding technique was
explained in paper [1]. The author added that Huffman coding
is a famous example of coding redundancy. The idea is to
assign variable length codes to combinations depending on
the frequency of appearances of these combinations in the
original data. Statistical way of method is used to combine the
appropriate combination with the corresponding code.

Awan, Fauzia, et a. made use of static dictionary for
encoding and decoding theinput text file. The main concept is
to encode all wordsinthetext file given asinput, whichisalso
avallable in the English text dictionary. Based on the
encoding astatic dictionary was built. These dictionary words
give shorter length for the input words and also preserve some
context and redundancy.

Arafat and Enas of paper [4] presented a hybrid technique
that usesthe linguistic features of Arabic languageto improve
the compression ratio of Arabic texts. Thistechniqueworksin
phases, multilayer model-based approach and applying the
Burrows-Wheeler compression agorithm.

In paper [29] the author describes the compression work
for Czech language. It deals with usage of word order, word
categories and grammatical rules in sentences and sentence
units in Czech language. Special grammatical properties of
this language which are different from English language are
used. An algorithm was designed for searching similarities of
sentence structures and later compression of file was
performed.
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Barua, Linkon, et al. of paper [6] explains about the text
compression algorithm performs at the character level and the
Banglatext has some unique features different from
English language. He further extended that the conventional
Lempel-Ziv-Welch (LZW) algorithm is not suitable for
compressing Bangle text, so a modified LZW (MLZW)
algorithm was used to compress Bangla text more effectively
and efficiently.

Sqjila Divakaran et al in paper [24] represented about
compression agorithm converts the input message to a new
form with afewer number of bits by exploiting the probability
distribution. A variable length encoding technique in which
most probable Unicode character was represented by less
number of bits.

Authors of paper [27] proposed a novel approach of
constructing data compression dictionary of Gujarati text for
the purpose of text compression.

Bhattacharjee, Arup Kumar et a. of paper [ 7] examinesthe
performance of many agorithms of lossless data
compression, on various forms of text data. The authors
selected some algorithms. They implemented to evaluate the
performance in compressing text data. For testing a set of
defined text file are used.

In paper [20] Porwal, Shrusti, et a. compared various
lossless compression agorithms based on the measurement
parameters like compression ratio, compression factor,
percentage of compression.

Pannirselvam, S., and D. Selvanayagi of paper [19]
compared four different lossless compression algorithm. The
efficiency are measured based on space and time taken for
compression algorithm. They concluded that Huffman
encoding technique gives better result in both compression
ratio and in compression time.

1. OVERVIEW OF TAMIL COMPRESSION
TECHNIQUE

Data Compression is the process of converting an input
data stream to another data stream that has a smaller size [7].
Text compression using lossless technique enables the
re-establishment of afile to itsoriginal state without the loss
of asinglebit of data, when thefileisuncompressed [10]. The
Unicode is the most acceptable industrial standards for
storing, transmitting and documentation [2 and 12]. It was
developed by combining the Universal Coded Character Set
(UCS) standard and published as the Unicode Standard. The
Unicode contains a repertoire of more than 128,000
characters. It covers over 135 modern and historic scripts, as
well as multiple symbol sets in its latest version. Unicode is
designed to represent almost al charactersin every language
intheworld [30]. All the al phabets of Tamil language are now
encoded as according to the universal principle of Unicode.
The Tamil characters are range from U+0B80 to U+OBFF in
Unicode character set [9 and 33]. It is large enough to
encompass all characters that are likely to be used in general
text interchange, including those in major international,
national and industrial character sets. But Tamil Unicode
characters occupy more space than ASCII characters in
storage [15 and 22]. There are various lossless techniques
avalable like run length encoding, Huffman encoding,
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Shanon Fanon encoding, arithmetic encoding and many
dictionary based compression like LZW, LZ77 and LZ78.

Lossess compression involves in reduction of file size to
smaller without any loss of single character. Compression is
performed by replacing a large size character or stream of
characters by a small one or removing repeated characters by
asmaller one or rearrangement of charactersto save memory
storage space. Many compression techniques are available for
many languages in the world. An efficient compression can be
performed by careful analysis of the nature of documents or
languages, since every language has its own features and
specialty. An efficient compression technique for Tamil
language is designed with a novel approach after knowing its
basic nature.

Thelossless Tamil text compression involves 3 basic steps.
Stepsin Tamil compression technique are showninthe Fig.1.
Tamil document is given as input to the compression process.
A Tamil document may commonly have the usage of English
words or characters between the Tamil words or characters.
So the first step involves separation of English characters
from Tamil alphabets by placing a special separator. A tilde
symbol ‘~’ is placed before and after the English alphabets.
This separator avoids the accidental wrong replacement of
characters during decompression process at the later stage.

Original Tamil Text

{l

SEPARATION

U

SUBSTITUTION

MODIFIED HUFFMAN
ENCODING TECHNIQUE

4

Compressed File

Figure 1. Stepsin Tamil Compression Technique

The substitution process was performed in the second step.
Here the Unicode Tamil character was replaced with ASCII
characters. The static dictionary is used for this substitution
purpose. The replacement of Tamil aphabets by ASCII
characters was carried out in two stages using two separate
tables in the satic dictionary. At the end of substitution
process the file size is reduced to an average of 49.7% [32].
Thisisdueto the size occupied by Unicode Tamil character is
16 bits where as the size of basic ASCII character is 8 bits.
Almost 49.7% of the file size is reduced.

Thefinal step involvesin building a Huffman tree based on
the output produced from the second step. A tree was built in
that instance with a modified Huffman encoding technique
based on the frequency of word occurrences.

Huffman encoding technique is a famous greedy algorithm
used to assign a variable length code to the given input data

[27].
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Thisalgorithm improvesthe compression rate further after the
substitution process. The outcome of the modified Huffman
encoding technique is the compressed file which is stored in
the binary form. The decompression is the reverse of
compression process. It produces the original file without any
loss of data.

V. EXPERIMENTAL RESULTSAND DISCUSSIONS

The novel lossess text compression for Tamil documents
was executed by developing programs in ASP.NET. The
results was extracted and analyzed based on memory capacity
needed to store a compressed file and time taken to compress
a file. The compression process was carried out using the
steps of algorithm given in the figure 2.

BEGIN
1. A Tamil document file is given asinput.
2. BEGIN: SEPARATION PROCESS
i. Scan the entirefile to find any English alphabets or wordsin
theinput.
ii. If English aphabets found, separate it from Tamil a phabets
by placing a ‘~’ symbol before and after.
END
3. BEGIN: SUBSTITUTION PROCESS
i. The output of step 2 isgiven asinput to step 3.
ii. Replacethe Tamil alphabets by basic ASCI| characters using
static dictionaries.

iii. Theresult is the document with collection of ASCII
characters which is the intermediate form of
COMpression process.

END

4. BEGIN: APPLY MODIFIED HUFFMAN ENCODING
PROCESS
i. The intermediate file obtained in step 3 is given as input.
ii. Select the words from the input based on number of
characters and repetition of words.

iii.Build a dynamic Huffman tree with leaf node has selected
words from left to right in decreasing order.

iv.The leaf node words are encoded in the input file.

v. The encoded file is the output stored in the binary form.

END

5. Theresult of step 4 is the compressed file.
END

The compression process starts by giving a Tamil text file
as input which is the collection of Unicode Tamil alphabets.
The size of Unicode ranges from 2 bytes to 4 bytes based on
the encoding type of file storage. Basic ASCII character
occupies only one byte in memory for storage. The
substitution process of compression technique involves the
replacement of Unicode Tamil characters by ASCII
characters using static dictionary. Before the substitution
process begins the separation process of compression
technique is used for separating English characters from
Tamil by including a pair of special symbol before and after
the English characters. The Fig. 3 and Fig. 4 show the file
story2.txt before and after the separation and substitution
process. The size of the file before compression is 10.9 KB.
After the first step of compression the English characters are
separated from the Tamil characters. A special symbol tildeis
placed before and after the English a phabets. The second step
involves substitution of ASCII characters in the place of
Unicode Tamil characters. The Fig. 4 shows the intermediate
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file obtained after the separation and substitution process of
compression of story2.txt.

Glﬁ.mrraﬁl grwer semgsat Moral stories for
children

&M BTOIHN TauUs] AUTEEHESE (P é_'J.EﬂUI
e edrar @@ AHnrfled 7 gy b s
GEwusHed iphgrear O amalipmwer. GersmwullGaCu
U6t H6iT HHenSHmw EIDHFT6HT. HFHTEL HEUFTLD
SIUMISMLI FTWMGHD Fammedl aatab 2ofled ufl$sH unS
SiQUMSMLI FTI DTG 4 5T6dl0 eumLpH & eurhS 6.

£ auw GG eusmeml ueTefld@ yapiujid
ustefliuglifled yeumsE BILLLL QFsaailshansv.

& auwFlCeuCw aflaLwral Cuasufled ausbevsmn QUmHMTs.
2iFemed eusht NHaresHed “ellsLseal” ererad QuW
Cumbm Qumd YspLer eflerrudlemmer.

anefl wETCHalullar HLSLILFD QuUmmeusit. L
eugeommmIU Uspeunm aflzwrsy sTwgrawsdler yser
A eigemCoaurmuflear yramwamar allsLsall wrs Gmbha
LOGITEmEMIULD Lo&SHmeTLd aApeailssmeir. HeusenL
heNSEFHMEUSHTS OGN HeueuliGUITE gymeTomew
ufle&aener yeflsa oéGalgsmry.

Figure 3: File before compression

The output of the separation and substitution process is
given asinput to the third step. A modified Huffman encoding
technique is applied in the third step. A dynamic Huffman
encoding tree was built with the leaf node contains the most
frequently occurred words. The words are selected based on
the word length and the number of frequency of occurrences
of the word in the document. After the completion of building
the Huffman tree and encoding, the entire document is
compressed to the size of 2.64 KB. The percentage of
compression for story2.txt is 75.79%.

SGUCMD yCwuB msImNB ~Moral stories for
children

~0EWCYB tCuFzBzE hrBvsE crBqEmMNEmMBmME WEUB
ctBsDy wCtDMsBsDMB fNBN kyE oDzBzFyDMB T1yB
i0I btBsrmB mEqQEwBvsSBSDMB vDztBsCuB
SGUCMDYCwuB. dNwIXDMHXH bPuB suB stBsIxI
dotBsCuB. bsuCMB bPuEwB bPUEqIXx sSCXCyEwB
SGUCMD huBuEwB gyDMB PoDsBsSE PtBs bPuEqQIx
sCxB wCwuB csyPDMB PCOBtBsE PtBsuyB.

oDzE PxsDMHxH bPuIvB vNBNDmBmE buEvBvDXEwB
VNBENDVBVQDVBVDMB bPUEmBmME tCqBQwB
OGMBMPDMEMI .

oDzE PxsDMHxH PDmgwCmvB vHoOEPyDMB PMBMwI
vGzBzCuB. bsuCMB bPuB vDzBmCMsBsDMB
“PDmgmPD” huBUEWB VvGxyB VGzZBZE VGYEwWB
VEMOEqQUB PDNnBmDuCuB.

MCND wmCsHPDXDuB byEqBmQCqBOwB vGzBzPUuB.
vDuB PyMCzBzEvB VEMOBVGzZBz PDzxtmy
0oCWBYCzBXxsBsDuB byouB mDyEegBrsHPyCxyDuB
byrBwuI “PDmgmPD”xCm dyEtBSE wuBuyIXEwB
WMBMNIXEWE wmDOBPDsSBsCuB. bPuEqIx
tmIoBOEPIMBMCm wuBuyB bPBPVBVKSE 1yCNwCu

VYDOEMNI bNDSBSE gmBmMEPDSBSCyB.
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Figure 4: Intermediate Form of File after the Separation
and Substitution Process of compression
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The Tamil compression technique performance was measured
in terms of space efficiency and time efficiency. The space
efficiency is calculated by finding the compression ratio,
compression factor and percentage of compression [19].

The compression ratio is the ratio between size of
compressed file and the original file represented in formula 1.
Compressed File Size (1)

Original File Size

The compression factor is the reverse of compression ratio.
Itisshownintheformula?2. It givesthe ratio between origina

file size and the compressed file size
Original File Size

Compression Ratio =

Compression Factor = — (2)
Compressed File Size

The percentage of compression is also caled as saving
percentage; because it gives the percentage of reduce in
memory size from the original file size. The compression
percentageis calculated by subtracting the size of original file
and compressed file and then divided it by original file size
using the formula 3

Per centage of Compression =

Bits Before Compression — Bits After Compression

100
Bits Before Compression ;

©)

The Tablel shows the size of original file, compressed file
and decompressed file in bytes. The content of the table was
arranged in the aphabetical order of file name. The
comparison of original file size with the compressed file size
in bytes was displayed in the Fig. 5.

The decompression process is applied to the compressed
file to retain the original file. The reverse process of
compression is applied for this purpose. Here, first the
decoding of compressed file is performed using the Huffman
tree. The second step involved in decompression is
substitution process. In this process the ASCII characters was
replaced by Unicode Tamil characters using the dstatic
dictionary. The final stage of decompression is removing the
specia character in thefile thisresultsin original file.

The output of decompression preserves the original data
without any loss of asingle character. The size of compressed
file and decompressed file is shown in the Table 1. The
decompressed file size is same as the original file size given
for the input to compression process.

The Table 2 shows the measurement parameters like
compression ratio, Compression factor and percentage of
compression of Table 1 using the formula 1, 2 and 3
respectively. The average compression percentage was
calculated for all thefilesin Table 2. The average percentage
of compression for the filesin the Table 2 is 72.08%.
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Table 1: Size of Original File, Compressed and
Decompressed File

2904

Compres-se Decompre-ss
Original hobs ed File Size
. g d File Size
File Name File Size (bytes) (bytes)
(bytes) Y
Bharathi 14746 4035 14746
Chennaithagaval 4260 1383 4260
Ettuthokkai 3072 904 3072
Nambikkai 6124 1782 6124
Natrrinai 5634 834 5634
Pathittrupathu 13074 2324 13074
Storyl 3625 1178 3625
Story2 11167 2704 11167
Tamil_text 1065 501 1065
Vairamuthuvaralaru 26222 6444 26222
30000
25000

20000
15000
10000

5000

Bharathi.txt
Ettuthokkai txt
Mambikhkai.txt
Matrrinai.t=t
Storyl.txt
Story2.txt
Tamil_te xt.txt

nnaithagawval txt
athittrupathu.txt

2

-_(._J-_Q—Driginal File Zize (bytes)

Vairamuthuvaralaru.txt

=l Compressed File Size(bytes)

Fig. 5: Comparison of File size before and after
compression

A compression algorithm performance is also measured
in terms of efficiency of time. It is measured by finding the
time required for compressing and decompressing the input
file. Thetimetaken for compression and decompression is not
same. In this section the analysis was further extended by
finding the speed of Tamil compression technique followed
by space efficiency. It is observed that the compression
process takes more time than decompression process. Table 3
lists the time taken for compression and decompression
process of Tamil compression technique. The Table 3 shows
the list of same files in Table 1 and 2 with the time for
compression and decompression in seconds.
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Table 2: Measurement Parameters of Compression

File Name Compre-ssion | Compres-sion Perce|0f1t—age
Ratio Factor compre-ssion
Bharathi 0.274 3.655 72.64
Chennaithagaval 0.325 3.08 67.54
Ettuthokkai 0.294 3.398 70.57
Nambikkai 0.291 3.437 70.9
Natrrinai 0.148 6.755 85.2
Pathittrupathu 0.178 5.626 82.22
Storyl 0.325 3.077 67.5
Story2 0.242 4.13 75.79
Tamil_text 0.47 2.126 52.96
Vairamuthuvaralaru 0.246 4,069 75.43

Compression time is the time taken by the algorithm to
compress a file and the decompression time is time taken by
the algorithm to decompress and to retrieve the original file
from compressed file. These time parameter plays an
important factor to transmit the data aswell asfor storage and
retrieval of file from memory. Time taken for compression
process is more when compared to the decompression
processing time.

Table 3: Timetaken for compression and decompression

Process
Time taken for Timetaken for
File Name Compression Decompression
(Seconds) (Seconds)
Bharathi 0.19 0.09
Chennaithagaval 0.13 0.05
Ettuthokkai 0.1 0.05
Nambikkai 0.13 0.05
Natrrinai 0.08 0.04
Pathittrupathu 0.14 0.11
Story1 0.18 0.04
Story2 0.87 0.18
Tamil_text 0.05 0.04
Vairamuthuvaralaru 0.36 0.06

W compression in
06 - seconds

decompressionin
seconds
>

SN S ARSI s
&":-‘& o 6& & & & & <" 1\?\
Q}"b .5\%% & & g \QQ g 9 #"\Q/ Y
& 4.59) & W AP ‘\\S&
& 38
& @ &
& &

Figure 6: Comparison of timetaken for compression and
decompression process

The average compression time for the files in table 3 is 0.2
seconds (223482.6 microseconds) and for decompression
process the average time taken is 0.07 seconds (72339
microseconds).  Comparison  of  compression and
decompression time for Tamil compression technique is
shown as the bar chart in figure 6.

V.CONCLUSION
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This lossess Unicode Tamil document compression
technique surely paves away to store the Tamil documentsin
a minimum storage space and improves the transmission
speed also. Thiscompression processworkswell even though
the Tamil document contains English alphabets by separation
process. Transforming text into some intermediate form by
using static dictionary is used to achieve better compression
ratio. The file size is reduced apparently after the usage of
static dictionary which has the collection of Tamil aphabets
and its ASCIl replacement. The compression ratio is
enhanced by using the modified Huffman encoding process
further. The decompression processis performed successfully
by restoring the original document without any loss of data.
Various measurement parameters are calculated like
compression ratio, factor and compression percentage to find
the efficiency of space and time for the Tamil compression
technique. The average percentage of compression is 72.08%.
The averagetimetaken to compressthefileis0.2 seconds and
for decompression is 0.07 seconds. This technique can be
applied to other Indian or foreign languages which have
abugida type of syllabify of vowels and consonant symbol
combinations.

VI. FUTURE ENHANCEMENT

The lossless Tamil document and
decompression process works well.

The compression process can be improved by making use of
other compression algorithm instead of Huffman encoding
after the intermediate form of conversion process. This
technique can be applied to other languages which has
Unicode characters. The intermediate form of document
obtained after the substitution process can be given asinput to

the existing compression tools like winzip, gzip and deflate,

compression

which will further enhances the compression ratio. The
efficiency of space and time of lossless Tamil compression
was compared with the existing compression toolsto check its
performance in future.
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