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Abstract

Image compression is the rendition of image statistics in an accent to a new condensed form. The intent of
image compression is to moderate replication of the image statistics appropriate towards stance competent
to hoard or prolix data in a proficient custom. In this broadsheet, the prominence of image compression
will be fleetingly conferred. Hitherto, the standard of image compression and the two curricula of image
compression practices, lossless image compression and lossy image compression, will be lead. Certain
research and real flora and fauna custom of image compression in satellite images are likewise conversed

well ahead in this broadsheet.
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ROUGH GUIDE

Unimpeded image statistics is gargantuan in file
frontage. To bale or salvage/diffuse the
unimpeded image obliges substantial stowage
volume and recover/broadcast bandwidth.
Perhaps, for an unimpeded color image wallet of
600 pixel X 480 pixel, overall bytes vital to
stockpile is 85 MB ™M Regardless of swift
evolution in  corpus-stowing  concreteness,
processor speediness, and digital communication
scheme concert, the ultimatum for image tidying
away ability and image broadcast bandwidth
persistently outdo the system headway. And so,
Image compression is crucial for image stowage
and image broadcast in utmost circumstances. The
Satellite images usually are concrete enormous. A
modest uncompressed world atlas (4 x 3 1/2 feet
in size, for instance) will entail beyond 1 GB
stowage capacity ?. To salvage the meek world
atlas tenuously over Internet with an Internet
broadcast haste of 1 Mbps, it may
possiblyreturnoverl5 minutes. GIS imageries are

considerably loftier than the guileless world atlas.
Consequently, how to poultice and stockpile GIS
images is extensively disseminated research focus.

GROUNDS OF IMAGE COMPRESSION
Images can sustainrodden. It is for the reason that
images ensure certain grade of redundancy pay.
One of the collective features of utmost images is
that the adjacent pixels are interrelated and,
consequently, the statistics is laid off amid the
adjacent pixels. Say, in a satellite image, pixels
contained by a precise marine image may have
identical illumination and hue. The statistics to
epitomize illumination and hue for every pixel in
the marine image is echo amongst those pixels. In
tranquil images, present two form of redundancy:
Altitudinal Redundancy and Fragile Redundancy
[3

Altitudinal redundancy denotes the connection
between adjacent pixels. This redundancy stands
owing to imitating, or self-resemblance contained
within an image. Fragile Redundancy is the
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redundancy transpires on the association amid
dissimilar color planes or spectral ensembles. The
purpose of overall image compression is to ease
redundancy of the image statistics permissible to
stockpile or diffuse data in an effective practice.
At hand are two brands of image compression
ways and means to moderate the redundancy:
lossless image compression and lossy image
compression. In lossless compression system, the
rebuilt image from the compression is alike to the
unique image. For instance, the lossless image
compression still retains the redundant statistics.
Lossy image compression can accomplish an
extraordinary compression ratio however an
image rebuilt ensuing lossy compression
comprehends deprivation comparative to the
original. This is for the reason; the compression
system totally junks redundant data '

INTEGRITIES OF
COMPRESSION

Lossless image compression practices a marquee
of data compression procedures that consents the
meticulous unique statistics to stay rebuilt from
the trodden information. Lossless compression is
cast-off when it is imperative that the unique and
the decompressed statistics remain similar, or
while no postulation can be prepared on whether
definite aberration is susceptible. Certain image
files formats, conspicuously PNG, custom only
lossless compression, though others similar to
TIFF and MNG might practice both lossless and
lossy approaches. Utmost lossless compression
programs custom two diverse classes of
procedures: one which spawns an arithmetical
exemplary for the input statistics, and alternative
which plots the input statistics to bit series. The
two categories of lossless compression
procedures: Statistical Modeling Algorithms and
Encoding Algorithms to create bit series '
Statistical Modeling Algorithms consist of: LZ77
and LZW. Encoding Algorithms comprise:
Huffman coding and Arithmetic coding. Lossless
data compression procedures cannot collateral to
compress all input statistics arrays. In further

LOSSLESS

arguments; in place of any lossless data
compression procedure there is an input statistics
set that does not lesser when handled by the
algorithm.

INTEGRITIES OF LOSSY COMPRESSION
Lossy compression technique is solitary in nature
where compressing data and then decompressing
back reclaims statistics that might thriving be
dissimilar from the original, however is suitable in
certain manner.

At hand are essentially four lossy image
compression approaches;

1. Transform Coding: Transform coding
practices a makeover that
disseminates weird features of the
signal, snowballing the recital of a
system such as Huffman or arithmetic
coding.

2. Wavelet  Compression:  Wavelet
compression is grounded on wavelet
utilities. It  likewise  espouses
transform coding. The rudimentary
inkling of this coding system is to
procedure  data at  dissimilar
weighbridges of tenacity. Wavelet
compression  has  virtuousmeasur
ability for macro-edifice and micro-
edifice as the compression is realized
by means of two styles of the picture
as a dissimilar scrabbling of the
similar archetype utility called the
mother wavelet or wavelet root.

3. Vector Quantization: Vector
quantization scheme is a renowned
lexicon method. A lexicon is an
assortment of a trivial quantity of
statistically pertinent arrays. Each
image is preset by apportioning it into
blocks and earmarking every block
with table of the contiguous codeword
in the lexicon.

4. Fractal Compression: The elementary
notion of fractal compression is “self-
resemblance” where an image block is
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encrypted by smearing a meek
transformation to one of the blocks
formerly encoded. Procedures
constructed on fractals have very
decent concert and high compression
ratios, nevertheless their usage can be
narrowed by the wide spread
reckoning obligatory.
The benefit of lossy approaches over lossless
procedures is that in specific circumstances a
lossy method can yield a considerably reduced
compressed file than any recognized lossless
technique, though quiet gathering the chucks of
the solicitation. Lossy methods are hand-me-down
for compressing images. Lossy compressed
tranquil images are frequently compressed to
1/5th their unique magnitude. Once a user obtains
a lossy-compressed file, the repossessed file can
be pretty dissimilar to the unique at bit series
though being vague to the humanoid eye for most
concrete  tenacities. Various lossy image
compression  approaches emphasis on the
eccentricities of the human frame, bearing in
mind, say, that the human eye can perceive only
definite occurrences of illumination® Though the
lossy image compression can realize a very solid
compression, conversely extraordinary image
compression can source certain remnants. Four
kinds of remnants may happen: filibustering,
obscuring, drumming and texture abnormality. It
can be understood, amid lossless image
compressions and fluctuate grades of lossy image
compressions, there devours to be certain
poise/trade-off for precise operation. Now are
numerous factors needed to be well-thought-out
for harvesting a specific image compression
technique?

1. Form of image.

Objective of image compression ratio.
3. By what means the exactitude of the
compressed image from the unique?

4. How perilous the image compression
remnants might be if a lossy technique

is to be cast-off?

N

In addition to the enumerated issues to be
considered, expending an image compression
technique, measurability of the compressed image
and compression/decompression hustle by an
image compression scheme are furthermore vital
for certain forms of images. Particularly, in GIS
field, measurability and compression/
decompression hustle are significant for observing
an image with diverse outlooks, which deliver
mutable legendary admittance to databases, and
imperative for repossess of an image in well-timed
fashion [,

SATELLITE IMAGE AND COMPRESSION
STRATEGY

In Satellite images, equally lossless and lossy
image compression approaches are cast-off
contingent on dissimilar ventures to gratify the
requisite of diverse anxieties !. JBIG, perhaps, is
a format with lossless compression of abi-level
image. It might be castoff for coding grey scale
and color satellite images with restricted statistics
of bps. It has the ability to deal amid 20% to 80%
enhancement in  compression. Formats
established on JBIG can be jumble-sale for
enormous satellite binary images in cardinal
spatial archives. Conversely, in certain ventures,
great image compression rate and more
information is desired. Such as extraordinary
tenacity satellite images with more geometry and
statistics content involves a compression rate well
beyond an aspect of 10. Then and there, lossy
image compression approaches are obligatory .
In this situation, JPEG/JPEG2000 or else other
image compression approaches built on wavelet
compression are commonly recycled. By several
canvassers’ influence on altitudinal image
compression  system, the spatial image
compression arena is prompt lystirring onward.
The succeeding are a little firsth and advances on
spatial image compression exploration. Eugene
Ageenko and Pasi Franti projected a compression
technique centered on JBIG; targeted towards
compression of huge binary images in digital
spatial archives. The mockup consequences of
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their image compression system exhibited that the
anticipated process permits thick thatching of
huge image despondent to 100x100 pixels versus
500x500 pixels that plausible with JBIG deprived
of forfeiting the compression recital. It will
countenance incomplete decompression of huge
images far-flung more proficiently than if JBIG
was smeared. For constellations bigger than
300x300 pixels, the system mends JBIG by almost
30%.

Renato Pajarola and Peter Wigmaker advanced an
image compression technique for spatial pursuit
with  the contemplation of efficacy on
decompression and repossession of altitudinal
images . The compression algorithm they
suggested is sloping on the road to spatial
clustering and badges decompression from
confined statistics only. Their established
experimentation proved that the Hibert
compression ratio stereo typically viable using
well identified compression algorithm by way of
lossless JPEG or CALIC. They instigated an
investigational image database that affords spatial
right to use compressed images and can be
utilized as a texture server to a concurrent and
scape conception scheme. Hassan Ghassemian
established an unswerving satellite image
compression  technique using object-feature
extraction. As per Ghassemian proclamation,
topical improvements in sensor technology make
conceivable Earth surveillance remote sensing
schemes with great spectral resolution and data
aspect. Consequently, the stream of data from
satellite-endured sensors to ground-stations is
probable to surge to a massive ratio.” Hence, “a
firsthand a board unendorsed feature mining
scheme that condenses the intricacy and outlay
sallied with the inquiry of multi-spectral imageries
and the data diffusion, stowage, archival and
dissemination”. Ghassemian further advanced a
procedure to moderate data severance by an
unsubstantiated object-feature mining method. His
fallouts presented that a regular compression more
than 25, the classification recital is enriched for all
classes, and the CPU time requisite for

cataloguing is condensed by an aspect of more
than 25.Jiri Komzak and Pavel Slavik in their
broadside designated an over-all adaptive device
serviceable for compression and decompression of
diverse sorts of statistics in GIS. Their tactic
creates its leeway to unperturbed compressor and
decompress or and custom diverse compression
techniques. The vital prospect by their
methodology is to optionally go on and go off
lossy transitions throughout the compression
procedure and in such a fashion to amendment the
data harm even for every symbol. Jochen Schiewe
in his broadside matched the influence of lossy
data compression practices on geometry and data
contented satellite imagery. They matched
dissimilar image compression scheme and
sketched the benefit and drawback on a little
prevalent ways and means. For instance,
Matsuoka clinched that, for assessment amid lossy
JPEG compression and lossy JPEG 2000
compression in recital, it was inveterate that lossy
JPEG 2000 compression is greater to lossy JPEG
compression in color features. Though, lossy
JPEG 2000 compression does not essentially
deliver an image of attired excellence in texture
features. Their research delivered valuable
evidence for GIS artists to elite image
compression format in their method. In the digital
image epoch, the improvement of image
compression technique in GIS is succeeding in a
quick stride.

INFERENCE AND CONCLUSION

In this projected appraisal, extensive listen
alongside the evolving exploration extents in
Image Compression has been offered. In the
typical review of the expanse, both lossless and
lossy image compression method has be there
reserved into contemplation. The area of Image
Compression is a reliable and tried area of
investigation dispersed broadly in the fiction.
Image Compression with numerous computational
prefaces with cross protocol leeway underneath
the Bio-optimization outline has also been
premeditated in the topical preceding.
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Nevertheless, the exploration in that is yet to be
disseminated in a wider gamut. Antonini et al.
identified a procedure in 1992 in which the image
coding system by wavelet transforms has been
suggested Y. Qing et al in " further explored
wavelet transform centered image compression
and presented categorized vector quantization.
The solicitation of wavelet coefficient is
considered in ™! In cross breed schemes
integrating the value of nebulousness, hassanein
and Badar in 2003 suggested a digital
augmentation algorithm built on Fuzzy theory 4.
Sobrevilla et al. familiarized the rudimentary
standard of Fuzzy sets hosted by Zadeh in 1965,
and Computer Vision ™ in 2003. Conversely,
image processing with fuzziness has been
presented initially %1, Complex systems like
generalized fuzzy k-means and  vector
quantization has been presented in compressing an
image by Karayiannis et al "8 Besides, the
crypt arithmetic technique in image compression
has also been premeditated in the current

preceding ™. The image compression practice

stirred by natural selection and population
genetics presented by Holland ! in 1973 has
been hosted by Gordon and Henderson . Murti
et al. in ®? deliberated fractal image compression
by means of genetic algorithms. Certain satellite
images made known in Fig.1,2,3,4 entails very
essential and decisive statistics that has to be
compressed and decompressed devoid of trailing
any tenable information.

In the passage of final confrontations, Image
compression and satellite images can extensively
decreed to be a broadly pursued expanse of
inquiry in the purview of computer science and
engineering. Huge prospects endure in the field
explicitly as well as interdisciplinary study in the
capacity of compression. In leeway to the
predominant compression practices viz. LZW,
LZ77, WinZip, WnRar, there is emergent chances
of marketable claims with further effectual
crossbreed image compression outfits.
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Fig.1. Comparing three different levels of cover classes of GIS imagery’s information
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Fig.2.Comparing the classification results of GIS Imagery based on three different techniques
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Fig.3.GIS imagery of urban landscape with perceptual information
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Fig.4. GIS imagery of rural landscape with perceptual information

REFERENCES
1. Khaled

Sahnoun and  Noureddine
Benabadji, “Satellite image compression
algorithm based on the FFT”, The
International Journal of Multimedia & Its
Applications  (IJMA)  Vol.6, No.l,
February 2014, pp.77-83.

. Carole Thiebaut and Roberto Camarero,

“CNES Studies for On-Board
Compression of High-Resolution Satellite
Images”, B. Huang (ed.), Satellite Data
Compression,  Springer  Science and
Business Media, 2011, pp.29-46.

. Xavier Delaunay , Marie Chabert, Vincent
Charvillat, Geraldine Morin, “Satellite
image compression by  concurrent
representations of wavelet blocks”, Ann.
Telecommun ,Vol.67, 2012, pp.71-80.

. X. Delaunay, M. Chabert, V. Charvillat, G.
Morin, R. Ruiloba, “Satellite image
compression by directional decorrelation
of wavelet coefficients”, ICASSP, 1-4244-
1484-9/08, IEEE, 2008, pp.1193-1196.

. Vivek Trivedi, Howard Cheng, “Lossless
Compression of Satellite Image Sets Using
Spatial Area Overlap Compensation”,

10.

11.

www.ijetst.in

ICIAR, Part Il, Springer-Verlag Berlin
Heidelberg 2011, pp. 243-252.

E.l. Ageenko, P. Frnti, “Compression of
large binary images in digital spatial
libraries”, Computer &Graphics, 24 (1),
pp.91-98, 2000

Jochen Schiewe, “Effect of lossy data
compression techniques of geometry and
information content of satellite imagery”,
IAPRS, Vol. 32, Part 4,pp.540-544, 1998.
Jiri Komzak, Pavel Slavik, “Architecture
of system for configurable GIS data
compression”.
http://kmi.open.ac.uk/people/jiri/publ/wscg

2002.pdf
Ryuji Matsuoka, Mitsuo Sone, Kiyonari
Fukue, Kohei Cho, Haruhisa

Shimoda,“Quantitative analysis of image
quality of lossy compression images”.
http://lwwwe.isprs.org/istanbul2004/comm3/
papers/348.pdf

Renato Pajarola, Peter Widmayer, “An
Image Compression Method for Spatial
Search”, IEEE Transactions on image
processing, Vol. 9, No. 3, March 2000.
Antonini M, Barlaud M, Mathieu P,
Daubechies I, ”Image coding using

Page 3170




wavelet transform”, IEEE Transactions on
Image Processing, 1(2), 1992, pp.205-
220.

12. Qing, H., Shu-ling, Z, “Image compression
based on wavelet transform and classified
vector quantization”, Science Journal of
Northwest Online, 2004.

13. Shapiro, J. M, “Embedded image coding
using zero trees of wavelet coefficient”,
IEEE Transactions on signal Processing,
Vol.41, 1992.

14. Hassanien, A. E., & Badr, A, “A
Comparative Study on Digital
Mammography Enhancement Algorithm
Based on Fuzzy Theory”, Studies in
informatics and control, 12.56, 2003.

15. Sobrevilla, P., & Montseny, E, “Fuzzy
Sets in Computer Vision: an Overview”,
Mathware & soft computing, Vol.10,
pp.71-83, 2003.

16. Tizhoosh, H. R, “Fuzzy Image Processing:
Introduction in Theory and Application”
Springer-Verlag, 1997.

17. Karayiannis N, Bull D, “Generalized fuzzy
k-means algorithms and their application
in image compression” Orlando, FL,
Vol.2493, pp.206-217, 1995.

18. Karayiannis N, Ueno H , “A methodology
for constructing fuzzy algorithms for
learning  vector  quantization” IEEE
Transactions on Neural Networks, pp.
505-518, 1997.

19. Kao C, Hwang R , “Information Hiding in
Lossy Compression Gray Scale Image”
Tamkang Journal of Science and
Engineering, Vol. 8, No 2, pp. 99-108,
2005.

20. Holland, J., “Adaptation in Natural and
Artificial Systems”, The University of
Michigan Press, Ann Arbour, 1975.

21. Gordon, A. & Henderson, J., “An
algorithm for Euclidean sum of squared
classifications”, Biometric, 33, pp. 355-
362, 1977.

22.S. K. Mitra, C. A. Murthy, M. K. Kundu,
“Technique for fractal image compression
using genetic algorithm,” IEEE Trans.
Image Processing, vol. 7, no. 4, pp. 586-
593, April 1998.

AUTHOR BIOGRAPHY

i i

Dr.P.S.Jagadeesh Kumar, Professor in the
Department of Computer  Science and
Engineering, Don Bosco Institute of Technology,
Bengaluru has 16 years of teaching experience,
counting six years of research mania on the field
of image compression, network security and
cryptography. He received his B.E degree from
University of Madras in Electrical and Electronics
Engineering discipline in the year 1999. He
obtained his M.E degree in 2004 with
specialization in  Computer  Science and
Engineering  from  Annamalai  University,
Chidambaram and his Ph.D. in digital image
compression from Anna University, Chennai in
2014. He is a recipient of two best teacher awards,
one young scientist award. He has two patents to
his credit in the area of image compression and
neural networks. He is one of the well-known
academicians and researcher. He serves as the
journal referee in many reputed journals and also
as the editorial board member.

Dr P S. Jagadeesh Kumar

www.ijetst.in

Page 3171




