| Repetition Coded Conpression for Highly Correlated Image Data Field of
the Invention 5 The present inventionielates to a nethod and system of
conpressing i mage data and other highly correl ated data streans.
Background of Invention 10 Imge and data conpression is of vital

i nportance and has great significance in many practical applications. To
choose between | ossy conpression and | ossl ess conpressi on depends
primarily on the Répetifisittoded Cokipréyaith faPMbhly TorreRtedIMAye bataa perfectly

| ossl ess conpression schene so as to achieve zero errors in the autonated
analysis. This is particularly relevant when where an autonmatic anal ysis
is performed on the image or data. Cenerally, Huffrman codi ng and ot her
source codi Ngell 8EMB RS0’ € USed to achieve | ossl ess conpression of inmage
data. 20 In certain other applications, the human eye visually anal yzes

i mages. Since the hunan eye is insensitive to certain patterns in the

i mages, suclThpatesatt hwermdion relaiéssic ambéithd fand ggstehrecf @ompressny imagegiak a0 as to

yi el d good %Wﬁi@ﬁf&é?ﬂ%la%h Qq%tsﬁeﬁyese schenes are ternmed as "visually

| ossl ess™ conpresSsl on schenes. I's is not a 25 perfectly reversible
process as the de-conpressed image data is different fromthe original

i mage dat a. BHdkgrdegd efnwntioh f f er ence depends on the quality of conpression,
and the gonpression ratio. Conpression schenes based on discrete cosine
transforms and wavel et transforns followed by |ossy quantization of data
are typical Imasesapdidals comprepsionds Piviteldrdriancs and hapereat3@nificange tjerasyal rule, it
i s desi rabl @rdcicaf CoHpfbBorsh eTdTERhbEBAMLERAERR EBSdyORompressonMahél B8didds  OF

m ni mal , poscgrlnbl e | 0ss 10 t.he_}qéj%l t;}/l'Oft' the i mge. At the sane time, the
COITp| exi ty pression aepends primarly on ine apgplication.

15  Some applications require a perfectly lossless compression scheme so as to achieve
zero errors in the automated analysis. This is particularly relevant when where an
automatic analysis is performed on the image or data. Generally, Huffman coding and
other source coding techniques are used to achieve lossless compression of image
data.

20
In certain other applications, the human eye visually analyzes images. Since the
human eye is insensifive to certain pafterns in the images, such patterns are
discarded from the original images so as to yield good compression of data. These
schemes are termed as “viéuatly lossless” compression schemes. This is not a

25 perfectly reversible process as the de-compressed image data is different from the
original image data. The degree of difference depends on the quality of compression,
and the compression ratio. Compression schemes based on discrete cosine
transforms and wavelet transforms followed by lossy quantization of data are typical
examples of visually lossless scheme. '

30
o As a general rule, it is desirable to achieve the maximum compression ratio with zero,
or minimal, possible loss in the quality of the image. At the same time, the complexity
| involved in the system and the power consumed by the image compression system
are important parameters when it comes {o a hardware-based implementation.

35
. Usually, image compressicon is carried out in two steps. The first step is to use a pre-
'codihg technigue, which is normally based on signal transformations. The second



involved in the system and the power consunmed by the inmge conpression
system are inportant paraneters when2t cones to a hardware-based

i npl enentation. 35 Usually, inage conpression is carried out in two steps.
The first step is to use a pre- coding technique, which is normally based
on signal transformations. The second 2 step would be to further conpress
the data val ues by standard source coding techniques such as, for exanple,
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t he above DRGuiteyighbecanse dfiterierge surathes of raulzdligatiats inedved. ahgaenttrated t he | mage
dat a, “h'Ch;dﬂ¥ﬂh&ﬁﬁ;D@FQ&Eh9Pal conpl exity. These conventional schemes for
i mage conpression are not  very well suited for hardware-based
|nplenentat|on 15 The true reqU|renent is an imge conpre55|on system

whi ch does r .y ek - il lations. It
also has to T ! ' e various

i mage conpr ew 20 are
JPEG JPEG sion is a
trade-of f b ity, and tine
required fo EO i . A hi gh i mge
COHDFESSIOHJTa AEpr po ge-quality when conpressing text or

25 i mages contalnlng sharp edges or Ilnes G bb s effect is the nanme given
t o this 10phénafiiiooro thevirge eurdbes tofl matipicaiihs iinpplvesin mayyilreos eéenatabe t he mar gi ns

of objects Wdirhquation, there is also a zigzag rearrangement of the image data, which involves
additional complexity. These conventional schemes for image compression are not
very well-suited for hardware-based implementation.

15 The true requirement is an image compression system which does nct involve
rigorous fransforms, and complex calculations. It also has to be memory efficient and
power efficient.

There are various image compression techniques presently available. A familiar few
20  are JPEG, JPEG-LS, JPEG-2000, CALIC, FRACTAL and RLE.

JPEG compression is a trade-off between degree of compression, resultant image
quality, and time required for compression/decompression. Blockiness results at high
image compression ratios. It produces poor image quality when compressing text or
25 images containing sharp edges or lines. Gibb's effect is the name given fo this
phenomenon - where disturbances/ripples may be seen at the margins of objects with
. sharp borders. It is not suitable for 2-bit black and white images.. It is not resolution
“independent, and does not provide for scalability, where the image is displayed
optimally depending on the resclution of the viewing device.
30 '



sharp borders. It is not suitable for 2-bit black and white inmages. It is
not resolution independent, and does3not provide for scalability, where
the image is displayed optinally depending on the resolution of the

view ng device. 30 3 JPEG LS does not provide support for scalability,
error resilience or any such functionality. Blockiness still exist at

hi gher conpression ratios and it does not offer any particular support for
error resiliJepees &rsimteprovamet ﬁfpborﬂﬁdrkﬁfa&bi[ilfa difirGe2R06: doemy naath provi de any
truly subst i
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the "best"” standard depends stron application at hand. Summary

of the | nvelfWebenharremsniie e corapre ?%r?tl?"émb?@?'%‘l")‘ ed aspect there is provided
a method of conpression of image data of an image wherein each element is
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recorde are not I's recorded. Each
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For a one-di nen§at18naq Stgrgrﬁpgijessi on, a single bit plane nay be used to store
the val ues. “Fowever: ot Wwo- di nensi onal conpression, conparison my be
in both horizont aI and vertical directions, a separate bit plane being

used fornseaghe sUBCENCAMthat the choice of the "best’ standard depends strongly on the
application at hand.

Summary of the Invention

20 In accordance with a preferred aspect there is provided a method of compression of
image data of an image wherein each element is compared with a previous element.
If they are both equal, a first value is recorded. If they are not both equal, a second
value is recorded. Each element may be a pixel. The first value may be a 1, and the
second value may be a 0.

25
The first and second values may be stored in a bit plane. For a one-dimensional
compression, a single bit plane may be used to store the values. However, for a two-
dimensionall compression, comparison may be in both horizental and vertical
directions, a separate bit plane being used for each direction.

30

The bit-planes for the horizontal and vertical directions may be combined by binary
addition to for a repetition coded compression bit-plane. Combining may be by binary
addition, only the second values being stored for lossless reconstruction of the image.
The result of the combining may be repetition coded compression data values. Al
35  other image data values may be able to be reconstructed using the repetition coded
compression data values, and the bit planes for the horizontal and vertical dire_ctipns.



30 The bit-planes for the horizontal and vertical directions may be

conbi ned by binary addition to for a4repetition coded conpression
bit-plane. Conbi ning may be by binary addition, only the second val ues
being stored for |ossless reconstruction of the inage. The result of the
conbi ning may be repetition coded conpression data values. Al 35 other

i mge data val ues nmay be able to be reconstructed using the repetition
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conpri si N9 capturing the image and converting the inmage into digital form
to proJ de digital data. The digital data is reshaped into a digital data
mat ri x. Repdiecingrgs manbe #nalodi dintaabloghtodigitaetonvettenmey ba oenddd conved a

bi t - pl ane i RgkesnalodPehod tirefucdRd @givpliates. The conpressed data is stored in
a storage nenory. 20 The bit-planes nay contain information regarding the
repetitions along horizontal and vertical directions. There may be further
i ncl uded t hén amnidanremgh ahothdrasirst, itrons atovdatia methot ife abmpressigpl daes by a
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repetition doledigital data matrix and encoded into a bit-plane index, and stored data values.

The compressed data is stored in a storage memory.

20  The bit-planes may contain information regarding the repetitions along horizontal and
vertical directions. There may be further included the combining of the horizontal and
vertical bit-planes by a binary addition operation to give a repetition coded
compression bit-plane. There may also be included comparing the repetition coded
compression bit-plane with the digital data mairix to obtain final repetition coded

25  compression data values.

The method may further include storing and archiving the repefition coded
compression data values along with the horizontal and vertical bit-planes.

30 ~ The compression is preferably lossless. Alternatively, the method a method may
further include compression by comparison with a threshold value to achieve lossy
compression and a significantly higher compression ratio.

The method may be used for an application selected from: medical image archiving,

" 35 medical image transmission, database system, information technology, enterfainment,
communications applications, and wireless application, satellite imaging, remote
sensing, and military applications.



25 conpression data values. The nethod may further include storing and
archiving the repetition coded conpression data values along with the

hori zontal and vertical bit-planes. 30 The conpression is preferably

| ossless. Alternatively, the nmethod a nmethod may further include
conpression by conparison with a threshold value to achieve | ossy
conpression and a significantly higher conpression ratio. The nethod may be
used for an application selected from nedical imge archiving, 35 nedical

i mage transrg.ssion,. dat S stem information technol ogy, entertainnment,
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conmuni cat i %Swi rel ess application, satellite imaging,
renote sensing, and mlitary applications. 5 Brief Descri ption of the
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put into practical ef 5°theré shall now be ‘describ way of
non-1 i ni tat W& éQ%l'nﬁ% bBrﬁe?”Qe%rbéfWr‘gdW”éﬁ‘%H? ﬁéﬂ?p’%f""b’h% Pk%eé%eént
i nvention, tembodmsntr iffthé @resbieti imgnidnt ther édseripearc Beit@ witheefemacotpthnyi ng

illustrative, QJnfb%WlldsﬂatWQ'dféun ggln%qcﬁ 1l illustrates the entire inage
a

conpressi on sys sed on repétition coded 10 conpression on a hardware
i npl enentation; Figure 2 is a sanple grayscale i mage of a human brain,
whi ch i's capigureed ilbstratd¥BB Bittir€ inf2Q6 @BBHIESsidnER§eR Babed\dN repetition desganstrat e the

conpres | on c%\%r%s 15¢) otﬂ &a%\m'e %@@m@ﬁaﬁo‘ﬁpet' tion coded conpression system

Fi gure |s an’ent ar ge mal | region fromFigure 2; 15 Figure 4
shows t hat tFlears ﬁag@ edmie gmyecaz imegerflé Qyna0f braianyhigh ywlcaptirad dvayscal e;
Figure 5 sh ne%c?:r@sd%ml ln{iﬁbQ'MFW)tt@'d@mbﬁh@a@&ﬁ@'c@mh@‘ss;éﬁ@lﬂ@ t®feFi gure 2;

Figure 6 sho QE qﬂ ival ent of the inage data val ues for t he
i mge of gﬁ‘?"@ Y reePap &° szoﬁéy PPl i cation of repetition coded

conpr essi on leuarfgs emeniarged irepe efla smzd regiondomiFtguredy t he i mage matri x; Figure
8 shows 5he FRaRl4 $dli M8t RE ifRP 8f FidurORisGRABp 6ANRY PXek HurRiseslg the verti cal
Figure 5 shows a 36-pixel region within the sample MRI1 image of Figure 2;
Figure 6 shows the ASCII value equivalent of the image data values for the image of
Figure 2;
Figure 7 shows the application of repetition coded compression along the horizontal
20  direction in the image matrix;
Figure 8 shows the application of repetition coded compression along the vertical
direction in the image matrix;
Figure 9 shows the combination of horizontal and vertical bit-planes by a binary
addition bperation;
25  Figure 10 shows the total memory required for the 36-pixel region before and after
applying repetition coded compression;
Figure 11 shows the application of repetition coded compression to the eritire image;
and
Figure 12 shows the operational flow for the implementation of repetition coded

30 compression.
Detailed Description of Preferred Embodiments

Image data is a highly correlated. This means that the adjacent data values in an
35 image are repetitive in nature. Therefore, it is possible to achieve some compression

out of this repetitive property of the image and then apply Huffman coding or other -

source coding schremes._ Such a method would be very efficient. '



direction in the image matrix; Figure 9 shows the conbination of horizontal
and vertical bit-planes by a binary &ddition operation; 25 Figure 10 shows
the total nenory required for the 36-pixel region before and after

applying repetition coded conpression; Figure 11 shows the application of
repetition coded conpression to the entire image; and Figure 12 shows the
operational flow for the inplenentation of repetition coded 30
conpression. Detailed Description of Preferred Enbodinents Inage data is a

hi ghly correl ated. Th nmeans tp he ﬁd acent data v in an 35 inmage
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of "1" is stored in a bit-plane. Qherwse a value of '0" is stored in the
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hori zontal direction. 10 But in a two-dinensional performance of the

met hod, two Dbjiif-planes are dtoc |t|on5|n bot,h t he
o 1 gont ) RS d e et baftRe SHEE mekPE S BRI B0 ves a
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conmpar i son Qhg gidkACIAEr dopEBsionratglat a val ues. The conparison is perforned
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vertical directions. The bit-planes forned as a result of the conparison
in the hori Zboatahpressibnsystemdabased peetmathesatica conepet df \adiegenc orge ned by a
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call ed
both the horizontal as well as vertical directions. The bit-planes formed as a result of

the comparison in the horizontal and vertical directions are respectively combined by a
binary addition method. After this the resultant bit-plane positions are called as RCC
bit-planes. The zero values in the RCC bit-plane are stored for lossless reconstruction

20 of the original image. For lossless reconstruction, they are the only values stored.
The stored values correspond to the same Iocatibns in the originat image matrix as
zeros in the RCC bit-plane and are hereinafter called RCC data values. All the other
image data values can be reconstructed by using the RCC data values, and the
horizontal and vertical bit-planes.

25
In case of a lossy system of implementation, the adjacent pixels are not only
compared for repetition, but also for the difference value. if the difference vaiue
between adjacent pixels is less than a given arbitrary threshold value, then the two
adjacent pixels are made as the same. This further increases the number of

30  repetitions in the image data and therefore also increases the compression ratio after
repetition coded compression is applied. The value of the threshold can be varied
éccording to the requirements of the particular application, and system. The higher
the threshold, the better the compression ratio and also the higher the loss in the
quality of the reconstructed image. |

35
Figure 1 illustrates the entire image compression system based on repetition coded
compression on a hardware implementation.” The analog image signals 12 are .



bit-planes. The zero values in the RCC bit-plane are stored for |ossless
reconstruction 20 of the original inmage. For |ossless reconstruction, they
are the only values stored. The stored val ues correspond to the sane

| ocations in the original inmage matrix as zeros in the RCC bit-plane and
are hereinafter called RCC data values. Al the other inage data val ues
can be reconstructed by using the RCC data values, and the horizontal and
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Flgure 5 shows a 36-pixel region within the sample MRI image of the human brain.

20  Figure 6 shows the ASCIl value equivalents of the image data values which are
originally used for data storage. Each value requires eight bits (1 byte) of data
memory. Currently, the 36-pixel region requires about 288 bits or 36 bytes of data
memory. That data could be compressed and stored with only 112 bits after repetition
coded compression.

25
Figure 7 shows the application of repetition coded compression along the horizontal
direction in the image matrix. This results in the horizontal bit-plane and also the
horizontal values stored.

30 Figure 8 shows the application of repetition coded compression along the vertical
- direction in the image matrix. This resuit in the vertical bit-plane, and also the vertical
values stored.

Figure 9 shows the combination of horizontal and vertical bit-planes by a binary
35 - addition operation. This results in only five zero values which correspond to the final
- values stored from the original image matrix. ' '



Figure 3 zoons a small region fromthe sanple MR image of the human brain.
This zoomed region may also be used fgor denpnstrating the repetition coded
conpression system 15 Figure 4 shows that the inage is nmade up of |ot of
pi xel s in grayscale. Figure 5 shows a 36-pixel region within the sanple MR
I mage of the human brain. 20 Figure 6 shows the ASCI| val ue equival ents of
the image data val ues which are originally used for data storage. Each
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repetltl he ori y requirenent ‘was 288
bits. After dagprqaamgtheerpmepttvaor&pl@m‘d%dﬁﬁ@ ergsiemdt hertheeeamrnyessiequi r ed was

112| bi t tS; TsMc‘ﬁ;e{/éd Y BBfing @mu%n@farﬁmﬁﬁﬁﬁb@ﬁbs 120k 11964 8 4 Binghows t he
application
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which is logically inverted 1208 and compared 1209 with the criginal image matrix
15 1201 to obtain the final repetition coded compression data values 1210. The
repetition coded compression data values 1210, together with the horizontal and
vertical 1206bit-planes are stored in a data memory 1211 for archival and future

retrieval.

20  The coded data can be further compressed by Huffman coding. This compression of
the image data is achieved using the repetition coded compression system. This
system is fast as it does not make use of complex transform techniques. The method
may be used for any type of image file. In the example given above, the system is
applied only for grayscale images. It may be applied to color images.

25
The systerh of repetition coded compression of images may be applied to fields such
as, for example, medical image archiving and transmission, database systems,
information technology, entertainment, communications and wireless applications,
satellite imaging, remote sensing, military applications.

30

The preferred embodiment of the present invention is based on a single mathematical -
operation and requires no multiplication for its implementation. This results in
memory efficiency, power efficiency, and speed, in performing the compression.
Because of the single mathematical operation involved, the system is reversible and

35 lossless. This may be important for applications which demand zero loss. The
compression ratios may be significantly higher than existing lossless compression
schemes. ' '



Figure 12 shows an inplenmentation of repetition coded conpression. The
imge 10 matrix 1201 is transposed 1202, encoded al ong the horizontal 1203
and vertical 1204 directions and the respective bit-planes 1205, 1206 are
derived. Further conpression is achieved by conbining the horizontal and
vertical bit-planes 1203, 1204 by a binary addition operation. This
results in the repetition coded conpression bit-plane 1207, which is

| ogically inverted 1208 and conpared 1209 mﬁth t he original inage matrix 15
1201 to obt " th ep i on coded conpres ata v es 1210. The
Fepet i on dblieaPrGHs? ByoTiS R Toksy sTarbches 990 2 FogLehat SVIAEH % B hori ont al
and verti cahatlieP@@tHl topplatigre so athet st cared emownt dHit lessmsmobsenedlih fher ar chi val
and future cﬁﬁlwebw&heregp rezblﬁnézlﬁ(ﬂ%ﬂe%ﬁﬁreg% Afosd UWhishedsy capmegRAed by

Huf f man codi n hi s conpression he 1 mage data i s achieved using the
repetitiaon c?é%%‘ﬂ ¥ rﬁégsWS‘?f EWF%'H‘FS T%l%‘te”é%‘?@n?”ds Blgcommugicption goes not
make use of sggems.ex transformtechni ques. The nethod nmay be used for any
type of image file. In the exanple given above, the systemis applied only
for grayscale images. It nmay be applied to col or inages. 25 The system of
repetition cHHEN®ART kasgidevrribed 'Prﬁ%@@gmd%é“%@'bﬂlp ried embadigentsuch  as,
for exanpl eof B‘Ecbré‘séht ihVERE®, RaiNdeviinagrsabdl by ﬂw@é‘&éﬂﬂ&&lrmme t@bah@m&ﬁatsyst ens,

i nf or mat ' on nlia%gb feﬁr%yd[r mo’&&.‘é’étmﬁé Wg%palls f)F @Fgm“c!oﬁs ruc onf; °F & OPEFE\‘/FO

appllcatlon g, reno apS%Vcatlons 30
The preferr@G"@ﬁ@wﬂﬂwéﬁma@bgEﬁempmﬁ§aﬁwWEMW6nt|on is based on a single

mat hemati cal operation and requires no multiplication for its

i npl enentation. This results in nenory efficiency, power efficiency, and
speed, in performng the conpression. Because of the single mathemati cal
operation involved, the systemis reversible and 35 | ossless. This may be

i nportant for applications which demand zero | oss. The conpression ratios
may - be significantly higher than existing | ossless conpression schenes. 9



If the application permts a | ossy conpression system a nodification is
made to the mathenatical operation so that a certain amount of loss is
observed in the conpression, thereby resulting in higher conpression

rati os. This | ossy conpression 5 systemwould find great applications in
entertai nment and tel ecommuni cation sygtens. Whilst there has been
described in the foregoing description a preferred enbodi nent of the
present invention, it will be understood by those skilled in the technol ogy
that 10 Ffy@®ariations or nodifications in details of design,
constructions or operation may be made wit hout departing frontthe pr esent

i nventi On1 r%)fac'o reg's:onpof '%Qgga an @HBJW%HQQacheIem S CO ! 9 of an
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and: (a) if th‘est‘aareﬂ%@qtaceef&éﬂ "dirst value is recorded and (b) if
they are not hath aquabnnamsamanﬂfwabuemh&mﬁﬁcamded 2. A nethod as clai ned

inclaim1i, ei nmet hod as clained in
\M’tﬁj’ rtf tﬁﬂ(\ane rﬁalt %ﬁ?’ I r S o% f%u e'is r%cordaé

claiml1 or claim erein the el1s a and the second val ue
is a0 4 A nethod as clainmed in any one of clarns 1 to 3, wherein the
first and2secohdetied asetingaden clsilnol; @bkréif edhlRicmepli®mpixel5. A nmet hod as cl ai ned
in claim4, wherein for a one-dimensional conpression, a single bit plane
is used to store the values. 6. A nethod as claimed in claim4, wherein for

a two- di mensi dhAphedaRfiavasd B Faime hARFAIm Lomherqisthe frshislug i il 396 eatecadd

vertical direochiveissn0.a separate bit plane being used for each direction.

7. A nethod as clained in claim®6, wherein the bit-planes for the

hori zontal and vertical directions are conbined by binary addition to form
a repetitton UBYEPILASHFIRRIR B a5p of clgips o 3. wheran thetfig andizecendaiesa®n ¢l ai m
7, wherein thetooaiita bit plgnel s by binary addition, only the

5. A method as claimed in claim 4, wherein for a one-dimensional compression, a single bit

plane is used to store the values.

6. A method as claimed in claim 4, wherein for a two-dimensional compression, comparison
is in both horizontal and vertical directions, a separate bit plane being used for each

direction.

7. A method as claimed in claim 6, wherein the bit-planes for the horizontal and vertical
directions are combined by binary addition to form a repetfition coded compression bit-

plane.

8. A method as claimed in claim 7, wherein the combining is by binary addition, only the

second values being stored for lossless reconstruction of the image.

9 A method as claimed in claim 8, wherein the result of the combining is repetition coded
compression data values, all other image data values being able to be reconstructed
using the repetition coded compression data values, and the bit planes for the horizontal
and vertical directions. -

10. A method as claimed in any one of claims 1 to 9, ‘wherein storage in bit planes is |n a

matrix.



second val ues being stored for |ossless reconstruction of the inmage. 9. A
nethod as clainmed in"claim8, wherein the result of the conbining is
repetition coded conpression data values, all other imge data val ues
being able to be reconstructed wusing the repetition coded conpression data
val ues, and the bit planes for the horizontal and vertical directions. 10.
A nethod as clainmed in any one of clains 1 to 9, wherein storage in bit
planes is ina matrix. 11 11. A nmethod as clainmed in any one of clains 1
to 10, whtrei r* @e8f s clamagchienayiaralof cigipsr Ate 36 wWhergie ef Hidreathematisach

el ement. 12. Apswsdragipdrdfmddafatit digwencoded conpression conprising: (a) a
canera for capturing at |east one inmage and for supplying digital data; (b)
a reshaping block for rearranging the digital data into a matrix of inage
data val lfes; AvpteR fyyrerctiicsspdedspmpresséinePmefisitde matri x of i mage data val ues
and corrFr essing t he cahmg@cd;ahrag\aazbabeSnetimajecgnmf&@wyﬁxg&f@daldab;a; and (d) a
menory for st ge .0 ta. rei.n the pr. S npar es
each el enent \C/I\AE)?h a ’%?%\E?%%@EFJ 3%32%?&1’% tﬁ?ng taqéﬁ%?: 'ntoiafmgﬁg§?§1ra§£g%ttgh equal ,
a first value is r&@B?sled; and if they are not both equal, a second val ue
is recorded. 18. Aagyshesstr &s rezbigihgied ndrixCdf fhage kRia vafies ehdicdntpiescingreea i S
anal og, an anal og-t.o- di g | ed to convert the anal og

i mge to provide tElngaggidgilat%glljes(fg%g&{%iﬁﬁésﬁgﬁ%%eﬂg éfor conpressi on of an imge
conprising: (%) capanorny tneesiohiigeomirpyseddiitierting the i nage into digital
formto provi cehedinghd @bceddk agmpated JeachasSdnegdt With d drevidlis gbjbddnt dehemt &gt 0 a
digital data matri finld SMGOML WL ORE] k1L0RE 8hs adl acent el ements in the
digital data matrix 1hto a bit- pl ane 1 ndex, and stored data val ues; and
(a) storing the cofffleéaedat ket epuplna seceqdbriig s TRsaRsdy .

13. A éystem as claimed in claim 12, wherein the camera is analog, an analog-to-digital

converter being used to convert the analog image to provide the digital data.

14. A method for compression of an image comprising:
{(a) capturing the image;
(b) converting the image into digital form to provide digitat data;

{c) reshaping the digital data into a digital data matrix;
{d} encoding repetitions of adjacent elements in the digital data matrix into a bit-
plane index, and stored data values; and

(e) storing the compressed data in a storage memory.

15. . A method as claimed in claim 15, wherein there the bit-planes containing information

tegarding the repetitions along horizontal and verticat directions.

16. . A method as claimed in claim 15, wherein there is further included combining the
horizontal and vertical bit-planes by a binary addition operation to give a repetition coded

compression bit-plane.

17. A method as claimed in claim 16, further including comparing the repetition coded
' compression bit-plane with the digital data matrix to obtain final repetition coded

compression data values.



15. A method as clained in claim15, wherein there the bit-planes
containing informati on regarding the repetitions along horizontal and
vertical directions. 16. A nethod as clained in claim215, wherein there is
further included conbining the horizontal and vertical bit-planes by a
binary addition operation to give a repetition coded conpression
bit-plane. 17. A nethod as clained in claim 16, further including conparing
the repetition coded conpression bit-plane with the digital data matrix to
obtain fithal rpetiodiassatwsdde clavoi futhsi beludist sioripalape grehiting thegepstifioret hod as
claimed in cl adodedlobmptdsibhi@ita vanek HghGithIheMidribshtABsH \RFiech b biBgkst he repetition
coded conpression data values along with the horizontal and verti cal
bit-planes. 19. A nethod as clainmed in any one of clainms 14 to 18, wherein
t he conpr&ssi ohMpéoq gisdgiedsin anyxme ofclaips frbid 1§svhered theePnipresaipyistnselesst ¢l ai ns
14 to 18, further including conpression by conparison with a threshold
val ue to hi e r. ion angd.a sjgnificantly . higher conpression
atio. 217 A iefied? 3L ERBLESR AR MR PLB"s LARE hopd OFeThE Y o ¢ he
met hod i s usedPoMBersam With gpihreshald gplus éd aehicve lesspspmpressipn g ac eigrificsoliyng of :
medi cal i mage mghehiowiphgsio@aGd.cal i nmage transm ssion, database system
i nformati on technol ogy, entertai nnment, comunications applications, and
wirel ess application, satellite inmging, renote sensing, and mlitary
appl i cat i9ns. A method as claimed in any one of claims 14 to 20, wherein the method is used for an

application selected from the group consisting of: medical image archiving, medical

image {ransmission, database system, information fechnology, entertainment,

communications applications, and wireless application, satellite imaging, remote sensing,

and military applications.



