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of images in scveral scientific domains bas increased.  The  image
oomptessimaaneoessnrysteptoredmebandwidthandstomge requirement.

Image compression i8 thcprowssbymeansofwiﬁahanimagcisrcpwsmtcd
using as few a number of bits of memory as possible.

lnthismojeetwork,diffuMalgmhhmbmedelocanmﬁmCoding(BTC)

technique have been developed and implemented. These algorithms give betler
performance in either the compression or the reconstructed image quality. The
algorithms implemented inchude the Basic Block Truncation Coding (BTO),
Modified Block Truncation Coding, Absolute Moment Block Truncation Coding
(AMBTC), Absolute Moment Block Trupcation Coding using table look up,
Adaptive Compression Coding (ACC), Adaptive Compressive Coding using table
look up.

Block Truncation Coding involves segmenting the image small blocks and
oonsu'ucﬁngatwo-lewlreptesenmﬁonofeach block such that the sample mean
and variance for cach reconstructed block is the same as in the original. BTC
uscs & two lovel non parametric quantiwthatadaptstotholocalpropcrticsof the
image. The levels for each block are chosen such that the first two sample
moments arc preserved. The techmique requires very litlle computation, no Mass
storage and can produce compressed images  at 1.5 bits /pixel which arc
comparable to the most advanced complex coding techniques.

- . .

e aten weer e welect the
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anddeoomptessmw test images mdﬂ:eperfommoeofthealgmiﬁms
are evaluated both subjectively mdob;ecuvelymtamsofthe compression ratio
andmsmmasweﬂuthnmomstmdmgcquahty

TmboCismodtodwelopthemsmyaoﬁwm.hnnkmthepmtabiﬁtyofﬁw
software to any terminal, casicr.
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1.0 INTRODUCTION

11 of the 75 |

Ahtgcammdmnmyismededtomesanatyphl image. This mcreascs
the difficulties in processing the image, storingitinmemyormnmnissionof
images to different stations. If image data compression is achieved, the storage and
transmission of images would become much more efficient.

1.1.1. Storage

Inanimagcpmoessingemnpmersystem.alargeammtof memory may be used
in just scoring the different image files. Aoting more physical memory is not cost
cffective if there is need to increasc the pumber of image files in the image data
base.Soinordettouﬁlimthelimitedavaﬂablemamory,thnrcisagrmtneed for
jmage data compression algorithms to store images with significantly lesa storage
space.

12 ission

In someimageproowsingappliuﬁonsitwmﬂdbe necessary to send several
images over a commumication channel, Typical example for this application is the
transmission of satellite earth pictures to substations on the earth. The
communication chamwlinswhcasewmﬂdbeaverylongonewithappliwble
delay. In the image representation requires more number of bits, since the channel
capecity is timited and increasing it is not cost effective, the number of images
that can be transmitted in a given time is limited. if the image data compression

e me et s £T1a e e dumber of images can be
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1.2 What is Image Compression ?
The pimipbobjootivcoﬁmngemkmistowm an image with as fow

bits as possible, while ptesatvhgthebwlofqmlhymdhmlligiﬁlityreqﬁredfor

13 0, work

mmdwwusmmmw efficient algorithms for
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211 clion

atcmanyalgcrithmsdevelopedforimagcdatnemnpmssion

spplications. Each algosithm is based on basic principle of redundancy

reduction or decomrelation of the given image. Based on these principles the
~ algorithms can be divided into two basic techniques.

¢ Spacial Coding technigue.
¢ Transform coding technique.

Eanhmeofthosomhniqmisbuedmasepmtewayofrodmingﬂwmd\mdmy
and correlation in the original image.

22 C

hm&lmmhﬁuhbmcmmdmw
These uncorcelated random variables can be reprosented using a few number of
bits. This leads to reduction in momory sizc for the image.  During
decompression, the inverse transformation is applied to the random variables to
reconstruct the original image.

The structure of transformation is defined by image model which is used to model
thonnage Anunagemodelmbeoons:derad as an orderly representation of the

o e oa - -« - P = Ty . T
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represanted using fower bits and this gives rise to image data compression. So,
the spatial coding is nothing, but fitting the model to the image, or generating the
model of the image.
Asmampleofdesmibingthespaﬁaloodingteohniqueoomidm‘nzxzhmge
model

20 34 2x2
Image block
26 30

Fitting the image model (o the block, the parameiers can be generated.
As m = the average value = 28

The difference values = m (0,0) = -8

m (0,1) =46

m(1,0)=-2

m(1,1)=+2

If 8 bits are used to reprosent cach of the 4 pixel values of the image block in the
model, m needs 8 bits while, (i,j), values needs 4 bits each. The total bits neoded
for original block = 8 x 4 = 32 bits. Total bits needed for parameters of the
image model = 8 + 4 x4 = 24 bits. Thus image data compression is achieved.

Although inthee:m:pleasimplemodelhasbeentakminwhulalgoriﬁnm
different models capebie of giving very good compression ratio are used.
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23 e

In the transform coding technique, a linear invertible two dimensional transform is
appliod to tho given image. The transformed coofficients are analyzed and a
subset of them are retained, quantized and then stored or transmitted. The
coofficients can be ropresentod using less oumber of bits, since they are
decorrolated  and also only some of the coefficients are retained. In the
decompression process the transform coefficients are reconstructed followed by the
application of the inverse transformation. This results in an image which is very
close to, it not exactly similer to, the original image.

The best invertible transform is the Karhaumen - Locve transform. This transform
produces exactly vncomolated transform cocfficients which lcads to a vy high
compreasion ratio. But, it is computationally very extensive which makes it almost
unusable. Most of the current transform coding  algorithms usually use sub
optimal transforms such as discretc Cosinc transform, Walsh transform,
Hadamard transform eto. These transforms are computationally not as intensive as
Karhunen - Loeve transform, but their transform coefficients are not exactly
uncorrelated which gives rise to lower compression ratio.

2.4 Applications

There are a numbes of application areas in which image compression is widely
used to enable efficient transmission and / or average storage of images. Medical
image dats compression, vidco conferencing, remotely piloted vehicles and
broad lovisi
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¢ Medical Image Data Compression

Despite the high cost of computer tomography systems, they aro being used in
many hospitals throughout the world. Physicians would like to store the X-rays
thumﬁonmhﬂo&mmmfomﬁm,eiﬂmofwhichwddlmd
to incorrect diagnosis. Consocpmﬂy,lawmtechniqtmshwldbeoonsidaed.

¢ Video Conferencing

Unlike broadcast television, there is rarely a large amount of movement in the
coding to be used effectively, which has been demonstrated by hardware
realization of complete systems.

¢ Remotely Piloted Vehicles

Remotely piloted vehicles (RPV) aro small aircraft, not much larger than model
phms,dntmuwdbythnnﬁﬁmyinmmissmopemﬁmshamﬁury
environmeant, transmission must be protected from jamming by the enemy. This is
achicved by thcuscofspsudmwtnmtechtﬁthwhiehﬂninfmmaﬁon
bandwidih is spread and transmitted over a widcband signaling structurc, and the
signal is retrieved ot the receiver by means of correlation techniques.
Consequently, the original information bendwidth must be kept as small as
possibie 1o allow a number of RPVs to operate simmltancously using the available
bandwidth.
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mmw
CODRING (BT

3.1 Basie BTC Algorithm

’I‘hia teohniqwusesaombitnmwamﬁ!icquamizu adaptive over local
regions of the image. The quantizer that shows great promise is one that
ptesorwslocnlstnﬁsﬁwsofﬂnhnnge.

mmhﬁMMnxnpixdbh&s(mnywmken=4)mdthe
quantizer will have 2 levels. We can use the classical quantization of Max for
quentizer design which minimizes the mean square error. For this we must
know, a priori, the probability density function of pixels in each block. Since in
general itismxpossibhmﬁndm@quatodonsity fumction models for typical
imagery we will use non parametric quantizers for this scheme. In this algorithm
we use a non parmneu'ioqmmizetthatpresewessmmlenmmdmotedas

After dividing the picture into n X n blocks, the blocks are coded individually,
each into a two level signal. Thclewlsﬂ:reachblockmmosenswhﬂmtﬁwﬁrst
twosamplemommtsareprmwd.

Letm=n* and let X,, X, ... X, be the values of the pixels in a block of the original
picture.
m

Let X= (/m)TLX; bethe sample mean
i=1
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_ m
& = (Um) T (X - X7 be the sample variance ------ 2)
i=1

As with the design of any one bit quantizer, we find a threshold, Xth and two output
levels a and b, such that

if X; >= Xth output =b

if Xi < Xth output = a fori=1,2,..m.

For our algorithm Xth will be set to X, the sample mean of the block. The cutput
levels & and b are found by solving the following equations.

Lot g = numbes of Xi's greater than Xth (=X)

a = X-5Vg/m- g

b= —)2+"6'\I(m—q)lq

The bit planc is chosen such that all pixcl valucs above X arcset 10 1 and all
other values are set 10 0, Each block is then described by the values of X, & and an
nxnbitconsisﬁngofl‘sandO'sindicaﬁngwhethetpixelsmaboveorbelow Xth.
Assigning 8 bits each to X and 5 and 16 bits for bit plane results in a data rate
of 2 bits / pixcl. The rocciver reconstructs the image block by calculating a and
b and plmingthmevahmhlaoomdmeewithﬂwbitsinthebitplme.mus,the
samplo mean and sample varianco in the binary block matches that in the original.

reconstructed picture nor is the quantization noise visible in the regions of the
picture where thero is little change in himinance. Here the lovels a and b are close
ngher.lheyuewidelyspeoedonlyinregimswhmelnrgechmgesofhmimnce
occur, but large changes of luminance mask noise. Thus BTC encoding makes use
of the masking property in human vision. The most noticcable improvement of the

e e on e A chares arloos



IMAGE COMRESSION USING BLOCK TRUNCATRION CODING TECHNIGUES 12

The main adventages of this coding technique are

(1) Calculations involved are relatively simple.
(2)Smgeofdnmissmallbecauseonlympixelsatathmneedbeoonsidmed,
eliminating the need for picture storage and allowing resa! time coding with a
small hardware device.

&)} Suitable to human observer. The largest changes in a block are the ones
coded. If no large changes are present, the most significant small variations are
coded.lhehmmnisdsoimensiﬁwtosmaﬁvaﬁaﬁonsintheprmeofhrgc
variations, so that this technique is neglecting the very thing the humen visual
system is nsensitive to.
(4)1hcbitplnncpreaavesﬂnmiginalaemnwyofanedgcmobjcctlomﬁmwith
no blurring,

(S)Genmatestheoodedwtputinonepassthrwghthodata.
(QBTCmbemdoq:iteinsmsiﬁwtochannelmmandiseasﬂyimplemcﬂed
On & MIiCIOPIOCesSOr.

The two major artifacts oocur by using this algorithm are

(1) False contouring due to only two levels in each block.

(2) Misrepresentation of some midrange points due to their assignment to either a
high value or low value.

3.2 M To BIC

(1) Mean and variance coding

Tn many eodineg sohaemes it ie desired to obtain data rates less than 2 bita/pixel. An
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with6bﬁsand'6with4bhsinhodmeﬁafewpemeivabbms.Theremlﬁngdata
rate is 1.63 bits/pixel. Better resulis could be obtained by quantizing X and@
jointly using 10 bits. X is assigned most bits in blocks where S is small and fewest
bits where & is large. If the variance with in block is small, it is possible to omit
the bitplane and variance for that particular block, resulting in significant savings

for some images.

(2) Bit plane entropy and manipulation

Additional savings could be obtained by efficiently coding the bit plane. Entropy
calculations indicate that 0.85 bits/pixel would be sufficient for the bit plane. A
modification to reduce the bit plane entropy is to initially assign a "don’t' care”
vah:etogtaylﬂvelsclmetosmplemeanmdthmmignbimtyvahmmthe
"don’t cares” such that 1's and 0's tend 1o cluster together. With this many ragged
edges in the reconstructed mmage will appear somewhat smoother.

(3] Dithering

The receiver can remove some contouring effects due to two level construction by
dithering each reconstructed value by a fraction of standard deviation of cach biock.

4 ality im ent through RMS Error control

In a few cases a binary block cannot accurately represent the original. If the
transmitter ascertains that a reconstructed will be separated from the original by a
mean square error greater than some threshold, additional information can be sent

e =

b e nnlider i dhat hlanl Der avoernanle 8 carnnd vamance and hitnlane
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can be coded which essentially creates a four level images block instead of a two
level one.

3.3 Other Nonparametric Onantizer Schemes

We can usc other nonparametric quantizers instcad of moment prescrving (MP)
q\mﬁzerusedinthoabovedesmibedalgaiﬂnnTousetheMeansqtmemor
(MSE) fidelity criterion, Xi's). Let Y1, Y2'.. Ym be the sorted X1's. Let q be the
number of Xi's greater than Xth.
Then a and b values are
m-g-1
a=1f(m-q)EYi

1

m

b=1/q 2 Y;
i=m-q

One obvious way to solve this problem is to try every possible threshold (there are
m-1 thresholds) and we have to pick the onc with smallest JMSE. Assuming a and
b have 8 bit resolution, ﬂ:isgivesadaterateonbits!pixel.

To use the Mean absolute Error (MAE) fidelity criterion first histogram of Xi's
is constructed as in the case of MSE fidelity criterion. the values of a and b are
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Here also the nonparametric quantizer is obtained by an exhaustive search. The
MSE quantizer has the smallest mean square error measure and the MAE
quantizer has the smallest mean absolute crror measure.

The performance of BTC is quite good when compared to these standard
fidelity criteria. The advantage of using 8 nonparametric moment prescrving (MP)
quantizer is that the quantizer formulation is available in olosed form, this greatly
simplifies the computational load.

By setting the threshold of the nonparametric quantizer at S, removed a possible
degree of freedom for optimizing the encoding. Allowing the threshold to be a
variable permits the encoding to preserve not only the first sample moments but
also the third sample moment.

To analyze this wo shall make use of sorted pixel values Yi. The third moment can
be expressed as

. m
X*= (/m)yTX,*
i=1
m
X= Q)T Yy

1=1

For finding a, b, and q to presarve X , X%, and X* we have to solve the following
equations.

mX = (m - g)a + gb

mX? = (m - @a’ + gb*

mX° = (m - ga’ + gb°
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The solutions are :

a= i-&'\/q/(m-q)

b = X +5V(m-q/q

In general the use of q obtained will not be an integer, so it must be rounded to
nearest integer.

An interesting interpretation is that the threshold is nominally st to the sample
median and biased higher or lower depending upon the value of the third sample
moment which is & measure of skewness of the Yi's. This threshold selection
requires no extra computation at the receiver but the transmitter does have extra
processing, This method of threshold selection is far easier to implement than other
nonparametric quantizers such as MSE or MAE quantizers because they require
an exbaustive scarch.

3.4 Performance Fvaluation Of BTC

Although BTC does not perform as well as transform coding in  the photo
interpreters evaluation, it proves superior to the other techmiques in the presence of
many channel errors. BTC requires a significantly smaller computational load and
much less memory than transform or hybrid coding. For instance, the chen and
smith method requires the two-dimensional cosine transform over every 16x16
image block and also requires multiple passes through the transform data to collect
various statistics about the transform coefficients. BTC requires no sophisticated
error protection as do other coding methods evaluated. One of the advantages of
BTC is that luminance edges are emphasized.
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The drawbecks of BTC are it produces artifacts that are very different than the
uansfmmooding.lheymusmﬂyseenintheregionsmdedg&sand in Jow
contrast arcas containing a sloping gray level. BTC produccs sharp cdges, these
edges have tendency to be ragged. Transform coding usually produces edges that
are blurred and smooth. The second problem in low contrast regions is due to
inherent quantization noisc in the onc bit quantizer. Here the sloping gray levels
can turn into false contours. By doing pre and post processing of the image the
effects of both these artifacts can be reduced while simultanecusly reducing the

3.5 Hybrid Formulation Of B

BTC uses only first order information and does not exhibit the two dimensional
structure of the image within each block as do most other forms of image coding,
For example in the two dimensional transform coding the transform coefficients
contain information about variations in the picture in both directions. Also BTC
gonuallyhssapoormponaonnraspaﬁalﬁeqwncyofl&cyclopublock.

One method to overcome this disadvantage is a hybrid formulation. First a highly
compressed cosine transform coded image is subtracted from the original image.
Then BTC is used on this difference picture and the recombination is perfonned at
receiver. Those method increases the computational load but it show enough
significant improvements.
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364 e k jon Coding (AMBTC

'meprincipleideamedinBlockummﬁmcodingisto achieve compression
while preserving standard moments. AMBTC used a nonparametric quantizer
which preserves sample absolute moments.

The image is divided into n x n blocks (gencrally n = 4) and the quantizer will bave
two levels. Each block is quantized in such a way that each resulting block has the
same sample mean and the same sample first absolute central moment of each

original block

Let m = n° an let i, X3... X« be the values of pixels in a block of the original
picturc.
m

Let 7= (m)XX; bethesamplemean ... ')
i=1

a= (um)l;(x - 1))* be the sample first absolute central moment ------ )
i=1

The mean value contains information about central tendency, this is same as
central tendency information used in baesic block truncation coding. The sample
first absolute central moment contains information about dispersion about the
mean. The corresponding value used in BTC is the sample standard deviation.
Therefore two of the most important local characteristics of the spatial block gray
levels are preserved : central tendency and deviation from the center.

The saraple first absolute central moment can be calculated in & simple way as

follows.

e mem W w
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ma./2 . X -nq
Foa X; >

b=n+7/q

Enordetmpresuwtbemmlsgimineq(l)&@)hismsswtomigntwo
values a and b at the output of the two level quantizer such that

The behavior this quantizer can be analyzed. For the casc in which all pixels have
equal gray level, the deviation information is equal to zero and both a and b are
set {o the mean value which is also the comrect value of the pixel. On the other hand
if the pixels are dispersed about the mean, the value assigned 1o b is mean plus a
bias that depends directly on the dispersion and inversely on the number of pixels
above the mean and the value assigned to & is mean minus a bias that depends
directly on the dispersion and inversely on the number of pixels below the mean.

The bit plane is chosen such that all pixels above are set to 1 and all other values
are set to o. Each block is than described by #, @, and an n X n bit plane consisting
of 1's and 0’s indication wheiher the pixels arc above or below Xth. Assigning 8
bits each to 7 and & and 16 bits for n x n bit plane results in a data rate of 2
bits/pixel. The receiver reconstructs the image block by calculating a and b and
placing those values in accordance with the bits in the bit plane. Thus the sample
mean and sample first absolute central moment in the reconstructed block maitches
that in the original block.

Coding 7 with 6 bits and & with 4 bis introduces only a fow perceivable errors
andthcrcsulhngbltmtcns163b1ts/p1xcl By using this techmique the Mcan Square

a L, FL I . R ot 0.7 o T MR- 1.5 R R
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occutring by AMBTC are same as BTC which are edge raggednoss and
misrepresentation of some mid range values due to their assignment to either high

or low value.

3.7 Errors In AMBTC

In the order to compare the nonparametric moment preserving quantizer used in
AMBTC to the two level MMSE quantizer.

a=1n-y(m-g

=R-Um-q Z X -7iq
Fu X, <y

b=n+¥/q

=q+1/q2X -%iq
For X; >=W

a and b are estimated conditional means given that X;is less or greaier than 7,
respectively. On the other hand the nonparametric MMSE two levl quantizer would
give the same form of equations but with a general threshold t and an iterative
procedure is suggested for MMSE quantizer. Therefore the output equations of
AMBTC are those of a suboptimum implementation of 8 nonparametric MMSE

quantizer in which the threshold is fixed to the mean. This result could explain
the beiter mean square error performance of AMBTC when compared to BTC.

To analyze the emror introduced by this pon perametric quantizer let us define a
deterministic mean square error as
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Ifthehistogmmoftheblockissyxmneu'icaboutthesample mean and m is even,
we have q = m-q =~ m/2.
gh) = @72) (1 - &)

mf - g(h) =w/2 (| + &)

Replacing these values into expression for mean square error we get

MSE =3&° - &

It is imporant 1o note here, that in thoso cases where the standard deviation
eqmlsﬁtstabsohlteoentmlmomentmembeoomes zero. This situation occurs
for example when all meph:olshsvethesamegraylevelorwhcnhalfofthcm
takeavahxe?wAmdtheothﬁhalftakeavalmofﬁ-AforanyﬁxedA.

Other values of threshold could be used. Using t = (Xmin + Xmax )2 as
thresholdyieldslowetmﬂansqumminsmxdard BTC, where xmin are the
values of minimum and maxizowm values of pixels in a block.

3.8 Advantages Of AMBTC

In the case that the quantizer used to transmit an image from aransmitter to &
receive, it isnecessary to compute two quantities at the transmitter using either
BTC or AMBTC. These two quantities are the sample mean and information about
the deviation about the centre, which is the sample standard deviation for BTC and
the sample first absolute central moment for AMBTC. Since computation of central
information is same for both the methods, let us compare mecessary computations

-
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of them squared, while in the case of AMBTC it is only necessary to compuie
the sum of the values. Since the multiplication time in most digital processore i3
scveral times greater then the  addition  time, by using AMBTC the total
computtation lime at the trangmitter is significantly reduced.

A simﬂarsimaﬁmocmnsatrwcivcr.FmstandmﬂBTC it is necessary 1o
evaluate two quotients and two square roots. While using AMBTC it is to evaluate
only two quotients. Consequently, the processing time at the receiver is also
substantially reduced. ’I'hesavingsintimeachievedbyAMBTCmight suggest
thenameoffnstBTCforihismethOdIMmstofﬂwcharacteﬁstiosofAMBTC
runainmesmasthoseofBTCsmwthepholosophy of both methods s
substantially the same. An additional advantage of AMBTC is the Minimum Mean
Sq:mEnmachieved\mdersynmetryoondiﬁms.

3.9 Modified Block Truncation Coding

ThisalgorhlmissimilntobasioB’l‘Calgmiﬂnnexamhn this algorithm uses a
one bit monparametric quantizer which preserves the first order statistical
information namely the lower mean X; and the higher mean Xy of n x n pixel
blocks of the input image data. The mean X of the pixels in the block is taken as
the one bit quantizer threshold.

After dividing the picture into 4 x 4 blocks, the blocks are coded individually
cach into a two level signal. The lovels for cach block are chosen such that the
first order statistical information X; and X, are preserved.

Let m = n° and Jet X1, X2 ovovr X, be the valucs of pixels in a block of the original

L —
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m

X =(1/m) 2 Xi
i=1

For mnalgmitthismkmasthequanimthresholdXthandthequamizm'outpm
levels are

m
X~ Um- =X if and only if Xi< X
i=1
m
F= g2 X if and only if X;>=X

i1

m is the number of pixels in a block (n x n).

Xi is the value of ith pixels in the block.

qis the number of pixels having value higher then X.
It is also shown that

% =% +@/9(X-X)

mmmnmmmmpaxmmm‘immm and all other vatues
are sei to 0. Each block is then described by the values of X, X; and an n x n bit
planc consisting of 1's and O's indicating whether the pixels arc above o1 below
the threshold Xith i.c. X. The receiver reconstructs the image block by caloulating
3, and placing Xy, and X, in accordance with the byte in the bit plane. Thus the first
order statistical information that is Iower mean and higher mean in the binary
bolck matches that in the original.
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By assigning 8 bits each to X and X; and 16 bits for bit plane results in a data rate
of 2 bita/pixels. The image reconstructed by this technique given lower MSE then
that of resulting from basic BTC algorithm. The rest of the characterstrics of
modiﬁedBTCmainthesameasthoseofBTCshmethephilosophyofboththese
rethods is substantially the same.

3.10 AMBTC Using Table Lookup

This method is basically same as AMBTC but only 8 bits are transmitied for the
binary bit plane instead of 16 bits as in the case of AMBTC. This method is based
on the occurrence ptobabilityofminbitplamputtems.AsetofSpixelsin the

4 x 4 block will specify the vatues of ther bits in the planc. We define the 8 circled
pixelstobeindependmtmdtheSmiroledpbcolstobedependmL

B 0
1@@1,
@ o0

The value of the circled pixels are the ones transmitted and the value of the other
pixels are deifned accouding to the following logical table.

TV — 1 BT A memd ™Y A\ ——T1 Y 1rmr l FiBRand T3 =11
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E=1iff[(AamdM)=1]or[(FandG)=1]
H=1iff[(DandP)=1)or{(FandG)=1]
1-1iff{ (AandM)=1Jor[ (JandK)=1]
L=1iff{ (DandP)=1]or[(JandK)=1]
N=1iff[(MandP)=1]or[(FandJ))=1]
O=1if[(MandP)=1]or [(GandK)=1]

Thelogicbe}ﬁndthetablewillprserwtheedgmoftheblock. Each block is
then described by the values of mean X, first absolute central moment and 8 bit
plane consisting of 1's and o's assigning 8 bits each to x, and bit plane results in a
datarateofl.SMtslpixel.Ifweuse6bitsformoanmd4bits for first absolute
central moment we will get a data rate of 1.125 bits/pixel. The receiver constructs
ﬂ:ei:mgeblockbyﬁrstealclﬂaﬁngthevamesofotheeritsinamdm with the
table lookup and then by calculating a and b and placing those values in
aoccordance with the bit plane. This method preserves all borizontal, vertical and
some other diagonal edges. The loss in resolution caused by the dependent bil
plane points may be unacceptable.
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4.1 Introduction

The aim of this algorithm is 1o obtain high quality compressed images Wwith high
compression ratio an with edge preservation characteristics. Edge preservation is
moreimpoﬂmtismanyengimaingapplieaﬁons\whasinvisim Robotics and
recognition. Example of which rely on edge information include identification of
typos of specific objects such as apples, oranges, houses, military and civilian
a&waﬁm.hmboﬁcsedgedetacﬁmisusadforﬂlerewgmﬁmoftoolsandtheir
posiﬁms.lnbiamdicnlmgimhgappheaﬁonsmhasmogﬁﬁonofthcdiﬁamt
kindsofbloodoellsandsizasofmorsn]sorelyonedgeinfmmaﬁon.

Block truncation coding (BTC ) is known to  give high quslity compressed
images, however, BTC results in ragged edges and introduce noise at edges. In
BTCthemlaﬁonremainsinﬂlepixelsofthebﬁmyblockgmtedbyme
quantizer. The compressed data rate is reduced to 1.375 bits/pixel if the roots of
the median filter are used to represent the binary block. A compressed data rate of
1.1875 bits/pixel is achieved if the binary block is coded with trellis coding. These
nmdiﬁeaﬁmahomsethaommessimmﬁobmmthcexpmseofincmasodimage
de@adaﬁmandalgorhhmoomplmdly.MevadnﬁonofBTCmﬁmdamenmlly
similar relying on & uniform operator which does not adapt 1o local statistics of the
inmge.AposiﬁveaspectofBTCisﬂmtitexploitsthemaskingpmpertyofthc
hmnmvisionsystem,whetebyamtshawxuredregimofmimngamless
visib]ethanueﬂminaunifmmmgim.Asamuhitcodesheavﬂydctaﬂedor
et st At o bt artifacts. However BTC does
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cause a noisy ragged appearance in the regions which contain edges. Also data
representation used by BTC is inefficient in regions where the pixel intensity arc
relatively constant.

An algorithm which adapts to the local statistics of the image should be able to
preserve edges while coding smooth regions more compactly than BIC. Adaptive
compression coding (ACC ) is formed by combining BTC with quadtree coding
for regions which are smooth and regions which contain an edge. Compression
ratio is improved by first representing the regions which contain relatively
constant intensity by their average intemsity and sccond by representing the
16 binary bits of BTC by eight bits using table lookup. The later is used only
for the BTC blocks where the intensities of the two output levels of BTC differ
by greater than 20. Image quality is improved by representing regions which
contain an edge by a quadiree containing original pixels. ACC achieves
high quality compressed pictures with data rates from 1.1 to 1.2 bits/pixel. Good
quality pictures may be obtained at 0.5 - 0.8 bits/pixel ,if a post smoothing filter is
obtained. This is to smooth the blocky appearance of the picture at those
compression levels. More important is the edge preservation nature of ACC.Edges
are preserved at all compression ratios. This makes ACC very useful in
applications where edge preservation is important such as robot vision and other
recognition applications.The adaptive algorithm is more complex than BTC,
resulting in an increased compression time. However the data representation used
by ACC result in a decreased decompression time.

4. tort C rithm
In this algorithm the image is divided in to 4 x 4 blocks. After dividing, cach

block is categorized into one of the following three categories.
The three categories are
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2. Edge block.... containing a definitive edge.
3. Textured block ... having an undefinable picture orientation.

Aﬁetmtegmizingmhbbck,iftheblockisasmoothblochhiswpmsemw
byitsamge.lftheblookismedgebbckjtismmemedbya@adh‘ee. If the
block is 8 textured block, it is coded using AMBTC. For the textured block, if
the two output levels of AMBTC differ by 20 or more, a different version is
used. In this only eight bits are used to code the binary bit plane instead of 16 bits
used as in the case of AMBTC.

mmwmwhetheIMMabbokisrdﬂiwly\mifm(smwth)
and thus could be represented by its average, uses the range which is the
difference between the maximum and minimum intensities in the block. This is
compared to a user defined preset threshold usually in the range 13 to 50. This
threshold shall be called as smootbness threshold. Auother choice to detect
the smoolbness, besides the smoothness range could have been the variance of
intensities in the block. However the range is better detecting the small portions of
lines or edges which might be present in the block. The range always detects
such features while the variance might miss them A value for smoothness
threshold is found to be equal to 18. This value produces best results in terms of
image quality, RMSE and image compression. At high values of smoothness
threshold more blocks are represented by  their averages and better
compression ratios are obtained. However a more biockyness appears in the
picture and a post smoothing filter is needed. The edge preservation of the filter
is not affected by the variations in the smoothness threshold.

If the 4 x 4 block is represented by its average then it is assumed to contan cither
an adoe of to have a texture. A test to determine that uses a different threshold
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odge detection threshold. If the range(difference between the maximum and
minimum intensities in the block)is less than the threshold, the block is assumed
to be of texture pature. In this case AMBTC with table lookup is used for coding
Otherwise the 4 x 4 block is assumed 1o have an edge. If an edge is detected then
quadtree encoding is used. If an edge is detected then that block is divvied into
four 2 x 2 sub blocks. Afterwards the range for each 2 x 2 sub block is compared to
a threshold which is equal to half of the threshold value used for detecting edges
in the 4 x 4 original block namely a value of 60 is now used. The reason for
using half of the original valuc of threshold is that a sharp cdge 18 infact
represented by a gradual step. This is due to low pass filtering effect of the lens of
the camera which results

in slight blurring of the image. The result here is that a sharp edge will look
mote like 8 ramp than a step function. In the unlikely event that the lens is used
is perfect and the edges are infact perfect step function, then the above procedure
does not alter the results,

For the 4 x4 blocks whichhave a sharp edge the original infensities of those
blocks which contain the edge will be saved, the other 2 x 2 blocks will be

represented by their averages.
4.3 AMBTC And Table Lookup

Each textured block is represented by using AMBTC. AMBTC encodes every
4 x 4 block of the image by its average, first absolute central moment and 16
binary bits. Each bit indicates whether or not the original intensity at a pixel is
above the average intensity value. After decoding, every pixel takes one of the
following two values depending on whether the binary bit is 0 or 1 . The two levels
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B=X+(8%/q)
where X and & are the average and the first absolute central moment of the
original intensities and Q is the mumber of pixels with intensities equal or greater
than the average intensity value.

AMBTC attains a compression matio of 8:1.625 if a two dimensional guantizer is
used for mean and first absolute central moment. Further compression may be
achieved if the binary bits are represented by foewer bits. Methods which make
this possible include lookup tables and roots of the median filter. Another
simple method is to use lookup tables only for arcas with very low contrast. This
method uses AMBTC only if the difference between the two output lovels is
less than or equal to 20, otherwise a lookup table is used. In the table lookup
method only 8 are coded instead of 16 bits of the binary bit plane. This is based
on occurrence probability of certain bit plane patterns. The 8 bits that are coded
will specify the value of otber bits in the plane.

4.4 Data ldenti

A two bit code word is needed for each 4 x 4 block since for each block four
possibilitics exist. These are the possibilities represeating the block by its average,
AMBTC with table lookup and quadiree. This code word is followed by the
relevant values i.c. the average of iniensities, the values for AMBTC with table
lookup. If an edge exists within a 4 x 4 quadrant we need to specify which of
the 2 x 2 blocks that edge passes through. For such 2 x 2 blocks the most
significant bit of the word used to store the information for that block is used to
identify whether the block has an edge or the mean of the intensities is stored. If

dhin wmmmmer 1o orbrmmoed T Rtta e s1ooed fon roeninsiowtt the vrvoney svetonrd Aficsal R Rato
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During decompression this value is multiplied by 2. If the 2x 2 block contains
edge then the 4 original intensities have to be stored. In this case ome of these
intensitics is represented by 7 bits.

4.5. Comparison With AMBTC

The adaptive campression coding technique produces images much better than
those of AMBTC. The edge of the image from AMBTC are noisy and have
ragged appearance. The image from ACC algorithm do not appear as degraded
as the RMSE would suggest because most of the edge are perfectly preserved.
This indicates that the degree of edge preservation is an important characteristic
of any image coding algorithm. At low compression rate degradation becomes
significant due to the fact that many textured regions arc smoothened as mumnber of
blocks represented by their average increases.

Because BIC  algorithms are non-adaptive, their compression  and
decompression times are relatively constant for images. Compression using
adaptive algorithm is approximately two Times slower than AMBTC and vanes
slightly from image to image. Decompression is approximately same as that of
AMBTC for high quality images. As the threshold value increases and tho
compressed data rates becomes lower, the decorpression times becomes
significantly faster than that of AMBTC.

One of the salient feature in the algorithm is that the smoothness threshold
is user defined. The user can determine the threshold he needs and give it as an
input to the algorithm. The significance of the threshold lies in the fact, that for
each of blocks in the image, the range (difference between the maximum and
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considered as a smooth block. We have secen that smooth block is encoded only
with its mean vale. So during tho decompression process, the block would
contain pixcls with single gray level and any small variations, if any would be
lost. By giving the threshold the user himself can determine the level of small
variations that need not be reproduced in the reconstructed image.

4.6 The Steps For tive C sion C.

1. Get the smoothness threshold and image file name as inputs.

2. Divide the image data file inic 4 x 4 pixel blocks. This process is accomplished
by storing the image data in a temporary meraory buffer area and grouping the
pixels making up the individual blocks.

3. For each of the block, get the corresponding pixel values from the memory
buffer and execute the following steps.

4. Determine the range value of the gray level values of the pixels in the block.
5. Check the range with the given threshold. If the range is lcss than the
threshold to step 6 otherwise go (o step 7.

6. The block is considered as a smooth block. Determine the mean value of the
gray level value of the pixels in the block. The code for this block is considered 1o
be code for smooth block and the mean value. Go to step 12..

7. Check for the range of the block with 120. If the range is less than 120 go to
step 8 otherwise go to step 9.

8. The block is considered to be a textured block. Determine the mean value and
first absolute central moment for the gray level values of the pixels in the block.
Compere each pixcl gray lovel value with the mean of the block and is coded
either 0 if it is less than mean or 1 if it is greater than or equal to the mean
value The code for this block is considered to be code for textured block, mean,
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first absolute central moment and the bit plane consisting of 1’s and 0's. Go to
step 12.

9. The block is considered to be an edge block. Divide this block into 4 sub blocks
and caloulate range for each sub block.

10. Compare the range of each sub block with value 60. Ifit is greater than 60
that sub block is considered to contain edge and store the 4 gray level values in
that sub block. Otherwise calculate the average of the gray level values in the sub
block. 11. The code for this block is code for the edge block and code for each
sub block whether it contain edge or not and the corresponding values.

12. Retain and siore the code for the block If all the pixels are encoded.
Terminate the algorithm otherwise continue from step 4.

The Decoding Steps

1. Get the compressed image data file.
2 Each code set in the file comesponds to one 4 x 4 block. The first two bits of

the first code it cach code set is the code for block type.
3. Determine the block type

1f smooth block go to step 4.

elsc if textured block go to step 5.

else go to step 6.

4.For the smooth block extract rightmost 6 bits of the code which would be the
mean value of the block. Retain this value as the gray level for all pixels in the
block. Go to step 8.
5. For textured block the rightmost 6 bits is the mean value and the next code
would be the first absolute central moment. As per the absolute moment block
tnmcation coding determine code value for a and b. From the individual codes for
pixels determine their gray levels. If the code is O its gray level is 'a' otherwise
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6. For the edge block get the next code and extract the lefumost bit and determine
the subblock type. If it is sub block containing edge the rightmost seven bits
and the next three codes are the gray level values of the pixels in that 2 x 2 sub
block. Otherwise the rightmost seven bits is the mean value of the sub block.
Retain this value as the gray level value for all the pixels in the sub block.

7 If all the sub block in the block are decompressed go to step 8 otherwise goto
step 6.

8. Afier determining the pixels gray levels for all the pixels in the block, store in
the appropriate place in memory buffer. If ail blocks are decompressed go to step
9 otherwise go to step 3.

9, Store the image data from the buffer to the image data file.
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5.0 RESUL/TE SN
CONCLUSION

arious algorithms for image compression based on block tuncation coding
techniques were implemented and their performance were evaluated.

5.1. Criteria_For Ev jor

The criteria for evaluation should cover both the quality of the reconstructed
image and the data compression performance of the algorithms. To evaluate
these two features two types of criteria are needed.

5.1.1. Data Compression Performance Criteria
For the purpose of ovaluation of the data compression performance two crileria can
be selected.

1, The number of bits of storage needed for pixel in the image.

This measure can be easily calculated as the ratio of memory size of the
compressed image to the fotal number of pixels n the original image. An
algorithm performs better than another algorithm, if the first algorithm gives
less number of bits/pixel the second one, provided all other parameters are same.

2. The compression ratio

The compression ratio is caloulated as the tatio of total memory size of the
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clearly brings out the evaluation of the actual purpose of the algorithm, that is, the
reduction in memory size required to store the image. This compression ratio
would be the main criteria to evaluate the compression performance of the

5. 1.2 Image Quality Fidelity Criteria

For the evaluation of the guality of the reconstructed mage fidelity critenia can
be applied.

Fidelity criteria can be divided in to two types.
1. Objective Fidelity Criteria

The objective fidelity criteria would enable us 10 measure the quality of the
reconstructed images exactly as a mathematical quantity. The objective fidelity
criteria to be used for the system is called the root mean square error (RMS)
between the original and reconstructed image.

Assume that the original image consists of M x N amray of pixels.

x. )

Let the reconstructed image, which is also an M x N amay of pixels, be
represented as ,

8. V)
x=0,1,2,........ M-1
y=0,12......... -1

Foranypixel(x,y)theermrbetweenthemiginalimagemd the reconstructed

Trraar 19 ven by
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Thesqmmdermtavemgeoverthaimageareeis

M-1 N1

= 1/(MxN)YZ X e’y
x=0 y=0

The RMS error is defined as
_— \I 2
Cos ™ VE
2 Subjective Fidelity Criteria

Usually the reconstructed images are used for the purpose of viewing by the people.
So it is more appropriate to use a subjective fidelite cnteria corresposding to how
good the images look to human observers. The human system has peculiar
characteristics so that two pictures having the same amount of RMS error may
appear to have drastically different visual quality.

The buman visual system has logarithmic sensitivity to light intensity so that errors
in dark areas of an image arc much more noticeable tham crrors in light arcas. Alsc,
human eye is sensitive 1o abrupt changes in gray level, so that error on or near the
edges are more bothersome tham error background texture.

The subjective quality of an image can be evalvated by showing the image to a
number of observers and averaging thier evaluations. The absolute scale as used by
panel 6 of the television allocations study organisation can be used.

This soale is given below:

1. Excellant: An image of extremely high quality. Not possible to improve further.
2. Fine: An image of high quality. Interference is not objectionable.

3. Passable: An image of acceptable quality.

4 Marginal: An image of poor quality . Interference is some what objectionable.
5.Inferior: A very poor image.Objectionable interference.

6.Unuseble: An image so bad that peopfe could not watch it.
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5.2 Rasults

Themmmsofcomptssimmddeomnpressingthemstimagesmamlymdand
cach of the algorithms is evaluated by their compression performances and aslo the
reconstruction image quality. The cvaluation is done by means of the critena as
explained in the previous section.

The results of the evaluation criteria can be given in tabular structure. The results
areadsqlmwenoughtoappreciatetheperformmeofeachandevery
algorithm.Compression a rate of the process in the case of application of each
algorithm. Clearly the compression performance of the algorithms can be seen.

'I'hegenmledimageqmﬁtyisalsotestedbytheobjectives fidelity criteria using
the absolute scale as defined in the previous section.

3.3.Conclusion

Tlmalgmﬁimdewlopedaspaﬂoﬁhepmjwtmtes&dmingsuihbhtesthmges.
Thercaultsofthcwstsmcompmedinwmsofcmmsimpmfmmmaswcll
as regeneraled image quality criteria. The performance of each of the algorithms is
shown in the table . The best algorithms are found. From these results, the choise
of algorithms for the applications at hand can be easily determined.

5.4 Suggestions For Future Work

* The bit rate can still be reduced by quantizing the mean and variance using two
dimensional quantization.
* R nwing variahle fhredhold we can also nreserve the third moment.
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* The overhead statistical information and the truncated block can be compressed

using separate vector quantizers(VQ).
* AMBTC can be applicd to compress color images.



BASIC BLOCK TRUNCATION CODING
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Rind Mean and Standard

deviation of the block
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MODIFIED BLOCK TRUNCATION CODING

2
Divide the image inio
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3
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ABSOLUTE MOMENT BLOCK TRUNCATION CODING

1
START

2
Divide the image into

4x4 Blocks

3
Find Mean and first order

5
Set pixel value to !

Set the pixel value to zero

Store mean, SD, Pixel



ADAPTIVE COMPRESSION CODING

1
START

2
Divide the image inio
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3
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5
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7
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9
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10
Represent 2x2 block by its
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ADAPTIVE COMPRESSION CODING USING TABLE LOOKUP

Divide the image into
4x4 Blocks

3
Choose smoothness
threshold (13-50)

4
Find the R : range of the
block (4x4)

6
Represent block by its
average

Find range of each 2x2 sub
quadrant (R5)

9
Store 4 values of the 2x2

sub quadrant

Use AMBTC

10
Represent 2x2 block by ittl

average



/* ABOUTH.C */

%include(graphics.h>
void abouthi()

{
int gd=DETECT,gm=DETECT;
initgraph(&ed, &gm,””);

setflllstyle(SOLID_FILL,LIGHTGRAY);
floodfill(léo,60,DARKGRAY);

setcolor(WRITE);
rectangle(5.35,635.445);
setfillstyle(SOLID_FILL,BLUE);
floodflll(léﬂ,éO,UHITE);

setcolor(LIGHTHAGENTA);
settextstyle(TRIPLEX"fONT,HORIZ_DIR,1);
outtextxy(180,57,"ABOUT THE PROJECT”);

setcolor(LIGHTGRAY);
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,1);
outtextxy(20,95,” The main aim of the project is to

compress and decompress the "J);

outtextxy(20,120,"test images using the BLOCK TRUNCATION
CODING techniques.This BTC”);

outtextxy(zo,145,"techniques take less computational time
when compared with other”);

outtextxy(ZO,170,”algorithms.”);

outtextxy(20,210,” The evaluation of these algorithms is
done based on factors ");

outtextxy(20,235,"1like computational speed,compression ratio
and the quality of the il I

outtextxy(zo,260,”reconstructed images.");

getch();

closegraph();

}

/* ACC.C %/
/* Program for compression using ACC */

$include<stdio.h>
$include<conio.h>
$includedtime.h>
$includeldog.h>
$include<alloc.h>
$include<math.h>
$define MAXCOLS 320
void dec()

f



ungigned int (huge *a3)[320];

int templ,tempZ;

time_t timel,timed;

FILE *fpl,*fp2;

char fnl1[15],fn2[15];

time(&timel);

clracr();

printf(”enter the compresged file name: "

acanf(”%s”,€fnl);

printf("enter the file name in which decompressed image is
to be astored: "J;

scanf(”%8",fn2);

£p1=£open(fn1,”rb”);

fp2=fopen(fn2,”wb”);

printf{”"please note down decompressed file name for
display.\n");

printf(”press CENTER> for start of decompression.\n”);

getch();
printf(”"please wait..., decompression is going on.\n”J;
a=farca110c(sizeof(*a),200);
i=0;
i=0;
row=0;
col=0;
wvhile(!feof(fpl))
{

ch=getc(fpl);
ché=cha&0xc0;
if(ché==0x40)
{
chl=ch&0x3f;
i=row;
j=col;
for(i=row;i<(row+d);i++)
for(j=col;j<(col+4);j++)
x(xCa+i)+j)=chl*4;
col=col+4;
if(col==320)
{
col=0;
row=row+4;

}

}
else 1if(ché==0x80)

{
chl=ch&0Ox3f;
ch2=getc(fpl);
chi=getc(fpl);
chb=getc(fpl);
inc=0;
ch3=ch4a 0x080;
if(ech3!i=0) inc++;
ch3=chd& 0x040;
if(ch3!=0) inc++;



if(ch3t=0}) inctt;
ch3=ch4d Ox010;
if(ch3'=0) inct+s
ch3=chd4& 0x08;
if{ch3'=0) inc++y
ch3=echd4d® Ox04:
if(ch3t=0) inct+}
ch3=chdd Ox0GZ;
if(ch3'=0) inc++s
ch3=ch48& 0x01s
ifleh3t=0) inc++s
ch3=ch3d Ox080;
PFlch3!=0) inc++s
ch3=ch5& 0x040;
if(ch31=0) inc++;
ch3=chB& O0x020:
iFleh3=0) inc++y
ch3=chS& Ox010;
if{ch3!=0) inc+t;
ch3=chB& Ox0&:
if(ch3!'=0) inc++s
ch3=ch%& O0x04;
PiF(eh31=0) incH+y
ch3=chS& 0x02s
if(eh3t=0) incrt+g
ch3=ch%& Ox01;
iflch3'=0) inc++s
temp=1&—-incys
if{temp!=0)
ifling!=0)

tempi=(8#chZ)/temp;
temp2=(8xchZ}/inc;

¥
else

€

tempi=0s

temp2=07;

¥
c={ch1%¥4}~-tempz}
p=(ch1#4)+Lemp1}
i=row;
i=cols
ceh3=ch48&0x0001
if(ch3'=0) #(w{a+id+ir=b; else F(#H(a+iid+id=i:
J++y
ch3=chd4&0x0002;
Pif(ch3i=0) #{(#(a+tid+il=bs else *(Hla+id+il=cCj
J+s
ch3=chd4l0x0004
if¢ch3'=0) #(#(a+id+jil=b; else #(H{a+id+jl=cy
J++y
ch3=ch4&0xQ008&;



i++;
ch3=ch4&0x0010;

if(ech3!=0) *(*(a+i)+j)=b;

jt+;
ch3=chd4&0x0020;

if(ch3!=0) *(*(a+id+j)=b;

jt+;
ch3=chd&0x0040;

if(ch31=0) *(*(a+i)+j)=b;

j*+;

ch3=chd&0x0080;
if(ch3!1=0) x(*x(a+i)+j)=b;
j=col;

i++;

ch3=chb5&0x0001;

if(ch31=0) *(*x(a+i)+]j)=b;

jr+s
ch3=chb5&0x0002;

if(ch31=0) *(*(a+i)+]j)=b;

j++;
ch3=¢hb5&0x0004;

if(ch31=0) *(*(a+i)+j)=b;

j++;
ch3=ch54&40x0008;

if(ch31=0) *(*(a+i)+j)=b;

j=col;
i++;
ch3=ch5&0x0010;

if(ch3!=0) *(*(a+i)+]j)=b;

j++y
ch3=ch5&0x0020;

if(ch31=0) *(*(a+i)+]j)=b;

j++;
ch3=chb&0x0040;

if(ch31=0) *(*(a+i)+jI=b;

j++;
ch3=ch5&0x0080;

if(eh3!=0) *(*(a+i)+j)=b;

col+=4;
if({col==320)
{
row+=4;
col=0;
}
}
else

{

i il

n=0;
1=0;

while{m<1lé)
{
m+=4;
C =

hli=getc(fpl);

else

else

else

else

else

else

else

else

else

else

else

elege

*(*(a+id+i)=cs

x(*(a+i)+j)=c;

*(*(a+ij)+]i)=c;

x(*x(a+il)+jl=c;

*(*(a+i)+)jIr=c;

x(*(at+ti)+j)=c;

*(*(a+i)+]id=c;

*(*(a+i)+jl=c;

*(x(ati)t)d=c;

*(*(atid*jd=c;

x(*(a+i)+j)=c;

*(*(a+i)+]l=c;



v

/3

(]

chi=chi%4;
For(i=Jlsic(1+4);i++)
dEid=chis
1e=1+43
b
glse

.r
(N

chezeh 180171
chE=chgZ*4d;
ch3=gelc(fpi)
ché4=getc(fp1)
chS=getc(fpll;
i=1s

dlill=ches
ACi+13=ch3;
dli+20=chds
ACi+3E1=ch5:
1=T+43

g HE

]

W
1

NE M3

SRR

v
C
0

w oo

K,

¥

or{i=rowlisrowtdsir+;
For{i=cnlsidcol+rdyjtri)
#{#{a+id+idl=dlz++1;
col=col+4ds
iflcol==320)
T
col=0;
rowsrowtd

A
&

fclose(fpl);
greymode ()
i=0y

i=03

for( f=0:Ff<200;3Ff++)
for(g=03;qi320;qg++)
L
gputpixkel (g, f, (#(#{a+tid+1)/4});
Jrts
if(j==320)
£
i=0
i

e

-

ToR/
for(i=0:i<200si++)}
For{i=0C:j<320r3++13

pulc (¥ (#(a+ild+i) ., fp2irs



time(&times)

printf("time taken for decompression i s it
seconds.\n",difftime(LimeZ time13);
getch{)s

A
x

vwoid accti()

[
.

int checkt]=’0x01,Ox02,0x04,OxOB,OxO1O,OHOZO,OxO4O,OxO&O,
0301,0HOZ,0%04,0HQB,OHO10,0HQE0,0KO4Q,OMOEO};

unsigned int x,y,i,j,l,t,b[43t43,cﬂ1é3,p,z,temp,m;

int r,range,max,min,temp1,u,v,threshald;

float sum,ave,med,inc,median;

unsigned lang int ct;

time_t timet,limes;

int(huge *a)CMAXCOLS]D:

FILE #fpil,#fp2;

char fnLCi51,fn1C1570¢

a=farcalloc(sizeof (#a),200);

clrscr{);

gotoxy(S, 10);

printf ("ENTER THE IMAGE FILE NAME : "J3

scanf("4s",fn)y

printf ("ENTER THE SMOOTHNESS THRESHOLD(belween 13 1o 500
"y :

secanf("d",&threshold) s

printf (“ENTER THE FILE NAME IN WHICH COMPRESSED IMAGE IS TO
BRE STORED: )3

scanf{"is",fnil);

printf("plese note down compressed file name for
decompression.\n'J;

printf(“press <ENTER: for sitartl of compression process.\n')g
geteh(ls

printf{"please wail...,compression is going on.iwn');y
if{(fpi=Ffopen(fn,"rb")i==NU1l>

printf("file cannol be opaned.\n");

exit(0);

3

time(&time1);

fpP=fopen{fnt, “wb"};

for{y=0syi200; y++)

for{x=03x<i320;x++)

{
#(#latyl+)=qetc(fpld;
¥

ci=07

1=03

p=0;

while(ct<4000)

z=073
For(i=0si<4«i++}



i=0y

J=03

for{y=1l;yll+dstty)
for(w=pyRiprayutt)

BLidCid=#(#(aty)+ul
s
if(jm=4)
£
=03
i+
}

3

max=bI0IL0d;
min=bCOICO]
For{i=0si<&si++)

S
u

for (i=03 3445 3++)

r
“

if (max<bLidESD)
max=hbiliI03i3;
if{min>blidC33)
min=bCilJC31d;5

.
&

range=max-min;

iftrangesthreshold)
sum=0.0;
ave=0.0;3
for(i=03id43a++]

for(j=Qsidds j++?
sum+=pLildC31ls

ave=sum/ 1&63
T=0x403
t=ti(int) (ave/4)
putc (L, fpals

else if{range< 120’
sum=0.03
ave=00.0;
for(i=0id43i++)

for{j=0sj<d;jr+?
sumt=hblidC170;

ave=gum/ 163
1L=0x8073
L=t i{intY{ave/4)
putc (L, Fpaly
med=03
median=03
far(i=0sid4si+rt+



nedian=med/16;
putce((int)median, fp2);
for(i=0;i<4;i++)
for{ j=0; j<4; j++)
{
c[z)=bLil[i];
z++;
}
t=0;
for(z=0;2<8;z++)
if(cfz])>ave)
t=t]|check[z];
putc(t,fp2);
t=0;
for{z=8;z<{=15;z++)
if(c[z])>ave)
t=t|check[z];
putc(t,£fp2});
}
else
{
t=0xc0;
u=0;
v=0;
putc(t,fp2);
m=0;
while(m<16)
{
max=b[ul[v];
ain=b[ujiv];
sum=0;
for(i=u;i<(u+2);i++)
for{ j=v; j<(vr2); j++)

{
sum+=b[i]1[]j];
if(max<b[1]1[i]) max=b{il[j];
if(min>blil[3]) min=b[i1][]i]);
}
r=max-min;
iff{r<60)
{

ave=gum/4;
£=0x00;
t=t|{(int)fave)/4;
putce(t,fr2);
v=v+2;
if(v==4)

{

v=0;ut+;



t=t|{(temnpl/4);
putc(t,fp2);
putc{b[u)v+li],fp2);
putc(b{u+l]iv],fp2);
putc(blu+i][v+1],£fp2);
v=v+2;
if(v==4)
{
v=0;
u++:

ct++;

p=p+d;

if(p==320)
{

+=4;

1+=
p=0;
}

}

getch();
fclose(£p2);
fclose(fpl);
farfree(a);

getch();
time(&time?);
printf(”the image has been compregsed.\n");
printf(”\n ftime taken for compresgion
$1f\n”,difftime(time2,timel));
' dec();
getch();
} /* Program for decompression for ACC coding */

/* ACCH.C */

$include<graphics.h>
void acchi()

{
int gd=DETECT,gm=DETECT;

initgraph(&gd, &egm,”");

setfillstyle(SOLID_FILL,LIGHTGRAY);
floodfill(160,60,DARKGRAY);

setcolor(WRITE);
rectangle(5,35,635,445);
getfillstyle(SOLID FILL,BLUE);
floodfill(160,60 ,UHITE);

setcolor{UHITE);

is



ALGORITHM");

setcolor(RED);

outtextxy(111,57,"THE ADAPTIVE COMPRESSION CODING
ALGORITHM" ) ;

setcolor(LIGHTGRAY);

settextstyle(DEFAULT_FONT,HORIZ DIR,1);

outtextxy(30,95," In this algorithm the image is

divided into blocks of gize ax4."3Y;
outtextxy(30,120,”Then each block ias categorized into one
of the following three typea.");

outtextxy(30,145,”1. smooth block ........ closely gspaced
pixel values."};

outtextxy(30,170,"2. edge block ........ containing a
definitive edge.”);

outtextxy(30,195,73. textured block....... having an
undefinable picture orientation.”);

outtextxy(30,235,”" After categorizing each block, if the

block is a smooth ©block ,it is”);
outtextxy(30,260,"represented by its average.If the block is
a edge block,it is represented”);

outtextxy(30,285,"by a quadtree.lf the block is a textured
block,it ia coded using AMBTC”);

outtextxy(30,325,” In the decompression process for the
textured block,AMBTC decompression”™);
outtextxy(30,350,"algorithm ig used.For the compregsion,
the user can define the threshold”);
outtextxy(30,375,%value.”);

getch();

closegraph();

}

/* ACCLOOKH.C */

$include<graphics.h>
void aclookhl()

{

int gd=DETECT, gn=DETECT;
initgraph(&gd, agm,””);

saetfillstyle(SOLID_FILL,LIGHTGRAY);
floodfill(160,60,DARKGRAY);

getcolor(WRITE);
rectangle(5,35,635,445);
setfillestyle(SOLID_FILL,BLUE)};
floodfill(160,60,UHITE);

setcolor(WHITE);

settextetyle(TRIPLEX FONT,HORIZ_DIR,1);
outtextxy(110,57,”THE ACC TECHNIQUE USING LOOKUP TABLE”");
setcolor(RED);

outtextxy(111,57,"THE ACC TECHNIQUE USING LOOKUP TABLE” ) ;
csatecealarl( I TCHTGRAY Y -



are coded instead of 16 bits");

outtextxy(30,120,"0f the binary bit plane.This is based on
the occurence probability of”);

outtextxy(30,145,”certain bit plane patterns.The 8 bits that
are coded will specify the”);

outtextxy(30,170,"value of the other bits in the plane.”);
outtextxy(30,2056,” In thie ACC the image is divided
into blocks of size 4x4.7);

outtextxy(30,230,"Then each block is categorized into one
of the following three types.”);

outtextxy(30,255,”1. smooth block ........ clogely spaced
pixel values.”);

outtextxy(30,280,”2. edge block .......- containing a
definitive edge.");

outtextxy(30,305,"3. textured bloek....... having an
undefinable picture orientation.”);

outtextxy(30,340," After categorizing each block, if the

block is a smooth ©block ,it is");
outtextxy(30,365,"represented by its average.If the block is
a edge Dblock,it is represented”);

outtextxy(30,398,"by a quadtree.lf the block is a textured
block,it ig coded usgsing AMBTC.");

getch();

clogsegraph();

}

/* ACCLOCKUP.C */
/* Program for compression using ACC with Table lookup

x/

$include<stdio.h>
tinclude<time.h>
g§include<conio.h>
$include<dos.h>
$include<alloc.h?
$include<math.h>
$define MAXCOLS 320
void <();

void dec();

void aclookl()

{

c();
de();

}
void ¢()

{

int check[]={0x01,0x02,0x04,0x08,0x010,0x020,0x040,0x080};
unsigned int x,y,i,j,1,.t,b[41[4]),c[1l6]),p,2,temp,m;
int r,range,max,min,templ,u,v,threshold;

float asum,ave,med,inc,median;

long int ct;

time_t timel,timel;

e Ad . el L " FPRETRAYY/MAMAT N L



char fnC1571, 10153
asfarcalloc(sizEQF(%a),EOO);
clrserids
qotoxy (3,10
time(&Limel)

printf(“enter Lhe image file name = ")
scant{("4a",fnly
if((fﬂ1ﬁfﬂp&ﬁ(?n,”rb”)>=ﬂNULL)

4

NE o NE

printf("file cannol be opened.wn®)s

axil(0)y

3

printf("enter the smaothness Lhreshold = )i

sranf("%d",&threshold);

printf(“enter the file name in which compressed image is Lo
he stored = '"};

seanf("4s",fn1);

printf("please note down TLhe compressed file nmname for
decompression purpose.\n'l;

printf(“pressiENTERbFnr start of compression process. n'' )y

geteh()s

printf{"please wail...., compression is going on.A\n''}s

?pz=fopen(¥n1,”wb“);

Ffor(y=03; y<iB00; yt++)

For{x=0:xi320; x4+

gi{xlaty)rd=gelcl{fpll;

ool
o N

-

e (o1 &64000)

£ 0T =M
oz Bl ot

==01%
Forti=0;iddyi+t)
for{i=0sjidyi++)

i3 0=0;

i=03

i=03

For(y=1l;yll+as++y)
for{x=psupedyrt)

N

bLidLid=s{s#{aty)+xl;

J+ty
iLf(3==4)
1
a=0y
1+-k2

"
-

I,

s

max=hLOGICO0
min=bC0OICO]:
for(i=0sid<dsit++]

T
v
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iflmax<bLidLil}
max=pbliJCil:
if(min>bfildlid)
min=bCilljil;
3
H
range=max-min;

if{range<threshold?}
sum=0.0;
ave=00.0;
for(i=0si<4si++}
for(j=0pj<qsi+r+)
sum+=bCid0ils
ave=sum/ié;
=040
t=ti(int)(ave/4};
putc({t,fp2);
3
else if{range< 120)
sum=0.0;
ave=Q.0:
for{i=0;i<dsi++)
for{i=0;i<4d; j++)
sum+=bLill il
ave=gum/1&6;
1L=0x80;
t=tilint)(ave/4):
pultc(t,fp2);
med=03
median=0;
for{i=0;idid;i++)
for(i=0rj<dsi++)
med=med+abs{bLil{jd-avel
median=med/1&;
pute({int)median, fpZ):
for(i=0zi<4si++)}
far{i=Gyitd; i+t

<

cCxd=bCilC3i3;
2+t
1=
if(clOdave
t=tichecki0Ol:
f(el3drave)
=ticheckl1];
f(eL5dave)
T=ticheckiZ]:
fleclCé&Irave?
t=1 .checPESJ'

e . my b

i



if(cCi0drave)
L=t checki33:
if{eb120rave)
1=t checkC&]1s
if (el 153 rave)
t=tichecki7l];:
pute(i, fp2);

3

else
1=0ucOs
u=Q:
v={3
putelt, fpZl:
=03
while(m<16}

max=blullvl;s
min=blullviy
sum=0;
for{i=usi<{u+d;i++)
for(j=vsji(v+2)si+s)
i
sum+=bCildC3il;s
ifimak<bCildCil) maw=bLildLil:
iflmin>bli3Ci0)Y min=hLildLid;
FEmay-ming
if{r<&O)
avemgum/4;
1=0x00"
t=ti(int) (ave)/4;
pute(t,fp2):
VS o
if({v==4)
S ERTE & o
3
else
1=0u8C;
tempi=bLulCvl;
t=ti(tempi/4};
putelt,fp2l;s
pulc(bluldlv+1ld, fpa2d:
putc{blu+11Cvd, Fp2)y
putc(blu+1dLv+il, fpel:
RV E =g
1 f{wv=m=g)

va=03



fcloae(fp2);

fclose(fpl);

farfree(al;

time(&Limed) s

printf("ithe image has been compressed.\n'):

printf("time Laken for compression is Lif
seconds.\n",diffiime(tLimeZ, timei) )

-
5

void dc()

£

unsigned int
b.c,ch,echl,chZ,chI3,chd,inc,.temp,chS, ché, ch7, ch8:

ansigned int row,i,ji,u,v.m,1,=2,d0163,§,9:

unsigned lomng int cols

unsigned int (huge #*a)C32071y

int tempt,temp2;

time_1t timed,timel;

char fni1E£1073, fn2C103;

FILE #fpl,.#fp2;

time(dtimeld;

clrscr{):

printf{"enter the compressed image file name = ');
scanf('"Y%s",fn1);

printf{("enter Lhe file name in which decompressed image is
to he stored * "})3g

scanf('Us" ,fn2):

printf{"please note down the decompressed image file name
for display purpose.\n'");

printf(YpressiENTER>for slari of decompression process.\n''):
getch{);

printf('please wail...., decompression process is going
on.An') g

fpi=fopen{fni, " "rb'd;

fpa=fopen{fnZ,"wh'"i:

azfarcalloc(sizeof (#a),200):

i=0;

i=03

row=0Qsg

col=03
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ché=ch&0xcOs
i {chbo==0140)
chi=ch&0x3T:
i=rows
i=col;
for(i=row:is{row+4) i+t
for{j=colyit(col+4}yi++)
#(#(atid+it=chindy
col=col+4y
iflcol==320)
col=0;s
row=rowtéd s
¥
elese 1f(ché==0x80)
chi1z=eh&0u3¥;
chZ2=getc{fpt)
chd=vgetc(fpt)
inc=0;
ch3=chdd Ou0C80:
ifleh3!=0) inc+ty
ch3=ch48 0x040:
if{eh3i=0) inc+ty
ch3=chd4& 0Ox020;
if{ch3t=0) inc++g
ch3=ch4d 00103
if(eh3=0) inct+y
ch3=ch4d& 0Ox08;
ifleh3!=0) inc++g
ch3=ch4& O0n04:
if(ch3t'=0) inc++y
ch3=chd4& 0x02;
ifl{eh2t=0) inct+y
ch3=ch4& 0xG1:
if{eh3'=0) ingct++s
ch3=chd4& Qx01;
chS=ch4&0x02;
ch7=ch4&01x04;
rh8=ch4&0x 10
if({ech3'=0&&chS =011 ({ch7!'=0&8&ch&!=0)) o+
chI3=chd4® Ox01:
chS=chd4&0Qx02;
ch7=¢h4&0x08;
chB8=ch4&0r20;
i lchZ3t=0&&chS ' =03 (ch7!'=088ch&!=0)) incets
ch3=z=chd4d Qx0O1;
chS=ch4&0140;
ch7=ch4&0:x04
ch8=ch480:x08
iF(lch2 =0&&chS'=0 11 {(ch?7'=08&ch&1=0)) inc+:

P St am ey
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ch7=cha4d0x04:
chiB=ch480x08:

1§ (ch3!'=0&&chD!=0)

ch3=ch48& OxO1:
chS=chd480:x40;
ch7=ch4&0:x103
ch&=cha4d0uxd0y

if(ch3! =0&&chD!=0)

rh3=ch4d Ox0Z:
chS=cha4&0x80;:
ch7=cha&01 10
chB8=chd&0xZ20:

if((ch3!=08&ch3!=0)

ch3=ch4& 0Ox04;
chS=chd4&01 103
ch7=chad0uaGy
ch8=ch4&0x80;

if((ch31=088chS!=0)

rh3=chd4& OxO8:
che=chd&80x20}
ch7=cha&0x40
ch8&=ch4&0x80¢

if({ech3!'=0&8ch3!=0)

temp=1b~incy
ifitemp!=0
if{ingt=0)

K
4

11 {eh7 ! =08&chB ! =0))

11 ch? 1 =0&&ch8 =00

{1 {ch7 ! =08&&chB =01}

t1eh71=08&8&ch8!1=033

L (ch7 =088 chB!=0))

tempi=(&*chZ) /lemp;s
temp2=(8*chd}/incs

s

else

£
L

Lemp1=0;z
temp2=0}

s
c=(chisd)—tempe;
b= (chi®d)+templs
i=rows
j=cols
th3=ch480x0001;

iflch3'=0) #(#(a+id)+ir=hbs: else #l{#{at+i:

J++y

ch3=chdd Ol
chB=cha4&0x02;
ch7=ch4&0x04;
ch&=ch480x 107

i ((ch3'=088chD!'=0)
elese #(x(a+id+]i=c
Jrts

ch3=ch48& Ox0O1;
chd=cha4l80x02y
ch7=cha4d0x08;
ch8=chd4sd G20y

R N I R V. T TP L WY J - SRy Ty .- RS o B §

ELE

P (ch7 =088 ch8 =021

Vo 7l ey B =YY

ing+t;
inct+s
ine+ts
incty
ing+-;
+ir=a

#i¥{a+id+ii=hs

#(%Catid+ii=h:



d++s

ch3=cha4&0x000Z 5
ifich3!'=0)} (% (a+rid+id=hy
i=col;

i++

rh3=chd4& Ox013
ch%=ch4d0x40;
eh7=ch4&01r04;
chB=chd4d0x087y
if((ch3!=O&&ch3!$0)!:(ch7
else H#(xl{atid+idr=cjy

Jay

ch3=chd4&0x0004;
if(ch3i=0) #(#w(atir+ir=h
jAts

ch2=chd&0x0008;
ifich3=0) #(x{atiy+ir=b;
d++sy

ch3=ch4& 0u0Z;
chB=ch4d0x807
ch7=chd4d0x04;
ch8=ch4&0x0873
if((ch3!=0&&ch5!303::(zh?
else H(#{a+tid+id=cy
i=col;

i++s

ch3=ch4& Ox0i:
chS=chd4d0x40y
ch7=chd&0x10;
chB=chadd0x207s
if((chﬁ!sO&&chS!#O):t(ch?
elae #{#(a+il+il)=cy

J++s

ch3=chd4&0Ox0010;
if(ch3t=0) #*(x(at+ti)+il)=by
d++y

chR3=ch4&0r0O0E0
if(ch3i=0) #(xlatid+jir=h;
J++y

ch3=ch4& Ox0Z;
chs=ch4&0x80}
ch7=ch480x10;
cha=chad0x20;
ifC(ch3 ' =08&chS1=0) 11 {ch7
elese #(#{at+il+id=cy
j=cnls

i++s

ch3=ch4&0x00403
iflend'=0) #(x{a+il+ir=by
-+

ch3=ch4& Ox40:
chS=rch4&0nrB0:
eh7=chd&0u10;
chf=chd4d0x04

else s{#(atiirild=ct

1=0&&chB® ! =003 #(#(arid)+ir=h;

elae #{¥(a+idrii=ig

else g{#{a+rid+rid=cy

1=0&&chB=01) #(¥(a+i)+i)=bs

1=08&ch&!1=0)) #(#(arir+rir=>h;

else #{(#{a+il+ir=cs

elue #{#{a+id+idr=cy

t=08&chd ! =00 #{#(a+riirid=y

alse #(#la+ilrilr=ci

iF((ch3!=O&&ch5!ﬂO):I(ch7!=0&&ch8!=0)) # (% (atidrid=bs



sloe ®(E(a+id+ild=cy
J+s
ch3=ch4& 0x40;
chS=ch4&0uB0;
ceh7=chd&0rE0:
ch&=chd4d0x08;
if((chB!wO&&ch5!=O)::(ch7!20&&ch8!=0)) g(xiatir+ir=hb
elee H(x{arild+il=cy
j+s
ch3=ch4&0:x0080;
ifich3t=0) #{#{at+id+irt=b; else #{Hlatir+ridr=cs
col+=4;
if({col==320)
row+=4y
col=0s

“
¥

¥
else

r
LN

me={) g
1=0¢
while (s 1é&)

m+=4 2
chi=getc(fpll);
ch2=chi1&0x00;
i F{che==0x00)
{
chi=chi®d;
for(i=1pi<(1+4)i++)
dCiJd=chis
la=l+4
else
chzZ=ch1&0x7f:
ch2=ch2#4y
ch3=aetc(fpld;
chd=getc(fpld;
chS%=gelc(fpll;
i=1¢%
dfild=chZ;
dfi+11=ch3;
dfi+23=chd:
dli+370=ch3s
l=1+4;

-y Pl s = R
BN

=N

~ % O 0
ey = £

] <z am

rowi i<rowtrdsit+)

P . S .



col=col+ds

if{col==320)
col=0:
row=rowtd;

LS
J

for(i=0si<200si++3
fmr{j=0;j{320:j++,tol++3
{putc(*(*(a+i)+j),Fp2);
Jeprintf("in in progress%ld“,col);%!}
frilose(fpll;
felose(fpEls
farfree(als
time(&timed} s
printf(“"The image hat been decompressed. \n'):
printf{"time taken for decompression is wiy
Eeconds.\n",diFFLime(timeE,Limeﬂ));
}
/% AMBTC.C %/
/% program for compression using AMBTC =/

#include<stdio.h>
#include<alloc.h?
finclude<dprocess.hi
#include<math.hi
#include<dos..h>
#include<time.h>
#includedconio.h>
#define MAXCOLS 320
void deco()

xr
L

unsigned int b,c,ch,chi,chZ, ch3, chd;
float inc,tempy

unsigned int row,col,i.is

long int count;

float Lempl,tempa;

time_t timels

time_t timeZ;

unsigned inlt (huge #a) 32070y

FILE #fpi,#fpZs

char fnCA53], 101570

tLime{&timei)s

clrecr(ly

printf ("ENTER COMPRESSED FILE NAME =')g
scanf("Ls",fn)y

printf ("\nENTER DECOMPRESSBED FILE NAME '3
scanf ("4s",fn1);

printf{'please note down decompressed file name for
display.\n');
printf("pressCENTERY> for start of decompression

orocess .. \n'y:



printf('please wail...,decompression 1%

Fp1wFDpen(Fn,“rb“);

fp2=fopen(fni,"wb");
a=farcallcc(sizeaf(%a),EOO):

i=03s

3=073%

row=03

col=0y

count=0;
while(count<16000)

S

ch=getec{fpll):
chi=getlcl(fpl):
ch2=gelc(fpl};
cha=geto(fplds
count+=4;

inc=03;

rh3=ch2& On080;
if{ch3I'=0) inc+ty
ch3=ch2& 0x040;
if(ch3!=0) inc++y
chZ=ché& O0x020:

if{ch31=0) inc++;
ch3=ch28& Ox010;
if{chI'=0) inct+y
ch3=chZ8 0x08:
if{ch3'=0Q) inc+tg
ch3=chP2& OxQd;
if{ch3!=0) inc++y
ehZ3=cha& Ox0Z;
ifleh31=0) inct++;
ch3=ch2& 0x01;
iF{ch31=0) inc++;
ch3=chd4d& Ox080;
iF(ch31=0) inc++s;
ch3=cha4& 0x040;
iF({ech3!'=0) inc+ty
chid=chdd& O0x020;
if(eh3!'=0) inc++s
ch3=chd4d 0x010;
if(ch3'=0) incery
chi3=ch4& O0x0&;
ifl{ch3I'=0) inct+y
eh3=ch4& 0x04;
iflch3'=0) inct+;
ch3=ch4&d 0:0Z7
if{ch3!'=0) inct+y
ch3=ch48& QuO1;
if{eh3'=0) inc+ty
temp=1&6-incs
if{temp!=0}
if{ing! =0

N

qoing

One ST



temp@=(&xchi)/lemp:
else

Leamp1=0.03

temp2=0.07

c=ch-(int)tempad;

p=ch+{intltempis

1=row}

j=cols

ch3=ch2&0x0001;

if(eh31=0) #(xlatid+ir=h: else #(¥(ariy+jr=cy
Jrs

ch3=ch2&0:000E:

if(ch3!=0) #(#(a+rid+ir=b; else #(#(atid+ir=oy
J++y

ch3=chz2&0x0004

if(ch31=0) #(#(a+id+i)=b; else #(#{arid+idr=os
J4+y

ch3=ch2&0x0008y

ifieh3i=0) #(x(a+id)+il=b; else #{x{ar+il+ir=ce
j=coly

ik

ch3=chZ&0x0010;

iflch3!=0) #{x{a+id+il=b; else #{#{atiy+rir=cy
Jy

ch3=ch2&0x0020;

if(eh31=0) #(#(a+id+j)=h; else #{H{a+ir+it=uoy
JHEg

ch2=ch2&0x0040:

ifleh31=0) #(#(a+id+il=b: else w(e{a+idr+ir=c;
J+s

ch3=ch280x0080;

ifteh3'=0) #(#{a+i)+ji)=b; else H(¥larid+il=cs
i=col:

i+

ch3=ch4&0x0001;

if(ch31=0) #(#{a+id+i1)l=b; else #{#la+ir+ii=o;
Jts

ch3=ch4&0x0Q008;

if(eh3'=0) #{(#(a+i)+idl=b; else #{®(at+ir+rir=cs
JHrs

ch3=chd4&0:x00064:

if(eh3 =0) w(#(at+id)+it=h; else #{x(at+tid)+ir=c;:.
J+y

ch3=chd&0x0008;

iftch3'=0) #(#{atir+ir=hy else #(#(a+ilr+il=cy
i=cal;

i+

ch3=cha80x0010;

iFleh3=0) #{#{a+tit+it=h: else #(#({atili+il=cs



if(ch3'=0) #(#{a+id+idr=hy else #{H{atid+irI=os

J+s

ch3=ch4&0x0040¢:

if{eh3'=0) #{x{at+tid+id=hy alase
dory

ch3=ch4&0130080;7

#lglarid+ii=oy

P (ech3t=0) #({(x(arid)+ir=hy @lae #{#{a+ir+ild=c;

col+=4;

if{eal==320)
rowt=4z:
cal=0;:

T

o

fclosel(fptls

for{ i=0pic200zi++?
for(3=03ji<3803++?
putﬁ(%(%(a+i)+j),¥p2);
felaosel{fp2l;
farfree{al:
time (&Lime) !

printf{"time Laken for

ﬁecnnds.\n“,difftime(timeé,time1));

getch();
>
void ambtct1(}
int

ChECkE]*{OK01,0HOZ,OHQ4,0HOS,Oﬁ010,GHQEO,GKO40,0HO&OpO

unsigned int x,y,1,1,bC06ld, p,2s
unsigned int  sum,ave.mediany
long int cl.med;
double diff;
Lime t timeds
time_1 LimeZ:

int(huge *a)CMAXCOLSIy
FILE #fpi,sfpdy

char Fnb133,fn1C15307;
a=farcalloc(sizeof (#a),200);
time({dtime1)s

clrser{ds
gotoxy (3. 1073y

decompresslon

prinitf ("ENTER THE IMAGE FILE NAME g

scanf{"%Ls",fnl;

printf ("\nENTER THE IMAGE FILE NAME OF CUOMPRESSED IMAGE: ")

scanf ("%ag",fnt);
printf("Please notle down tLhe
decompression process.\n''dy

compressed file

1%

w0, Ox0E2

LI for

printf("press <ENTER> for starl of compression process.sn'dg

netch(ds

prinitf(''please wail...,compression

ifi{(fpi=fomen{¥fn, "rk") d==NUL_L)

is

Joing or.sn

-

¥



exit(0)y
FpE=anen{Fn1,”wb“):
¥or(ym0;y{200:y++)
For (=03 xiR205 x++)
#(#{ary)d=gelclfplys
ct=0;
1=073
p=0%
while(ct<64000)
L
z=07
for{y=l;yil+d:tty)
For(w=pixsprdyxrtd

¥
(4

LLzl=#(%{a+tyi+u);
z4++7
¥
sum=03
ave=0Q;
For(z=0:zd=1%; 2+
sum+=blzly
ave=zsum/ 163
med=0;
median=03
for(z=0rza=19 2+
med=med+abs (hlzl-avei:
median=med/ 167
putclave, fpdls
putc(median,fpﬁ);
1=013
For(u=0rxri=7 31tk
if(hExlrave?
t=tichecklxls
putec(t, fpa2l;
1L=01
for{x=8;ui=15ur4)
if(bCxl>ave)
t=tichecklxls
putcdt, fp2d;
ct+r=167
pt=d:
if (p==320)

£
L

1+=4;
p=07
3

timp(&timea)

feclosel(fp2);

fclose(fpids

farfreelal:

printf("the image has been compressed.\n' )z

- T e T

e AR



decol)s
getch()s
3 /% Program for decompression fofr OMETC ceoding =/

/% AMBTCH.C =/

#fincludesgraphics.hz
void ambtehi(?

int gd=DETECT,gm=DETECT;
initgraph(&gd,&gm,"");

setfillstyla(BDLIDMFILL,LIGHTGRQV);
floodfill (160,60, DARKGRAY)

setcolor (WHITE) ;
rectangle(s,35,635,445);
setfillstyle(SOLID_FILL,BLUE):
floodfill (160,60 ,WHITE)

setcolor (WHITED) ;
settextstyle(TRlPLEX“FDNT,HURIZﬂDIR,1);

puttextxy (180,57, "THE ABSOLUTE MOMENT BTC ALGORITHM! Iy
setecolor (RED)

gputtextxy (182,57, " "THE ABSOLUTE MOMENT BTC ALGORITHM'I:
setcolaor (LIGHTGRAY )}
settextstyla(DEFQULT“FDNT,HDRIZmDIR,1):

outtextiny(40,93," In AMBTC the given image is divided into
blocks of size 4xd4.")y

outtextuy(40,120," Then mean, absolute moment of each block
is found.The megan value'l;

outtextuy (40,145, "gives central tendency and dispersion

about the mean is given bhy'"):

outtentuxy(40,170,"absolute moment. '}y

outtextuy(40,210," Then each block is represented by & two
level one bit quaniizer');

outtextuy(40,23%,"(Q0 or 1) hased on whelher Lhe pixel 19
above or below the mean af "}3

outtexliy(40,260,"the block. But the resultani compressed
image contains each block®*s")s

puttexiuy(40,28%,"informalion mean and absolute momenl.'};
aultextxy(40,325%," Iin the decomprassion process Lhe mean
and absolute moment are used'i:

outtextuy(40Q,350,"to calculate the walues of A and B whti ch
are used to replace the pixel"):

putlextry (40,375, “values © and 1.In this method compressed
image size is one fourlh of'):

outtextxy(40,400,"the priginal image."13

gelch()s

clpsegraph()s

¥



#includeigtdia.h}
#includeiprucess.h}
#include{conia.h}
ginclude<dos.h?
#includE{aIloc.h}
#include{proceag.h}
#includedmath by
#include{time.h}
#define MAXCOLS 320
void decomp()s
void btelld
int checkﬂ]#£0x01,OHOE,Ou04,OxO&,OxD1O,OaOEQ,OxGAO,OHOBO};
unsigned int u,y,l,t,btﬂbj,p,m;
unsigned int sum,ave,median;
long int ct,meds
double diff}
time t timels
time _t timeZy
int{huge #a)MAXCOLSD;
FILE #fpi1,#fpd:s
char FRCA5], Fni153 7
a=Farcallnc(size0F(%a),EOO);
clrser():
gutoxy(5,10);
printf(”ENTER THE IMAGE FILE NAME = ')
grant ("%s", fnd;
printf("\nENTER THE IMAGE NAME IN WHICH COMPRESBSED 1MAGE TO
BE STORED: “);
scanf ("%s",fn1)y
printf(“\nPLEASE NOTE DOWM COMPRESSED FILE NAME FOR DECODING
PURPOSE ..Ant" ) §
iF((Fp1=Fopen(fn,“rb“))=mNULL)
printf("file cannol be opened.i\n'):
exit(0)y

.
F

printf(“\nPlease wail...,Compression is noing ATl AR S
Lime(&time1);
FpEzFﬂpen(Fnﬂ,"wb“);
for (y=07y<200; y++}
For (=01 x{32035%w++)
%(%(a+y)+n)mgetc(Fp1);
3

T

o =0
ag ww
“z

O
Q

while{cl<&64000?2



fnr(y=1;y{1+4;++y>
for(xzp;x{p+4;x++)
WEzl=#{#{atyi+ud;
o =
}
aum=0 73
ave=0Q;
For(z=0rzs=1Hsa++)
sum+=hbiz1;
ave=sum/ 163
meds=0;
median=0;
far{z=0szi=155z++)
med=med+(b[z]*b[z]);
median=med/1&}
diff=median—{(ave¥ave);
diff=ﬁqrt((duuhle)di¥¥);
putclave,fpel;
putc(diff,fpa):
1=0s
for(r=0rus=73u++)
if(bhCxIrave)
t=tichecklxl:
putc(t,fp2l;

1=03
FPor{n=8;xi=151u++)
if(bCxdrave)

t=ticheckix-81;
putclt, fpdls
cl+=16"

p=p+as
if(p==320)

-
7

B S

ETT Y

1=

=0
}

}

time(&times);

fclose(fpa)s

frlose(fpl)y
farfreel{al:

printf("ithe image has heen compressed.i\n']

printf(“cumpressinn Timea
Eecnnda.\n“,difftime(timeﬁ,tima1));

decomp()

gqetch()y

[

void decomp()

£’
C

unsigned int b,c,ch,ch1,ch2,ch3,ﬁh4,inc,temp:

P
T

B
¥

/% Program for decompression for BTC coding #/

wif



char fnC4s7, fn10150;

double tempil,lLempZs;

time_t Limel;

time_t timeZ&s

unsigned int (huge #a) 3200

FILE #fpil,#sfpds

cirscril}s

gotoxy(3,1007

time(&timel);

printF(“ENTER THE COMPRESSED FILE NAME * )3
scanf{"%s",frl):

printf(“\nENTER THE DECOMPRESSED FILE MAME * )
scanf ("%s",fnl)y

printf("\nPlese note down decompressed file name for
display\n')i

printé " Press ENTER for ztart of decompression
process.\n'"l;

getch();

printf("Please wail...,decompression is qoing on.\n's
Fp1=¥open(fn,"rb“);

FpE=F0pen(Fn1,”wb”);

a=¥arca110c(sizemf(%a),200):

i=0%

J=03%

row=0;

col=0;

counit=0;

while{count< 160002

s
LN

ch=getlci{fpil;
chi=getlc(fpll;
ch2=getlc(fpils
ch4=getc{fpll);
count+=4;

ine=0¢

ch3=chZ& Ox08B0;
if{ch2i=0) inc++y
ch3=chZ& 0x040;
ifech3!'=0) incd+ts
chX=ch2& 01020
ifleh3i=0) inc++y
chia=ch2& OxG10;
if(ch3t=0) inc+t:
ch3=ch2d O0x08;
if(ch3'=0) inc++y
ch3=ch2& O0x04;s
ifl{ch31=0) inc+t+y
ch3=chf& O0n0Z;
ifF{ch3'=0) ing++;
ch3=chzZ& 0Ox01;
ifleh3'=0) inc+ts
ch3=cha4& Ox080;



if(ch3t=0) inct++y
ch3=ch4d Ox0OZO:?
iFflch3t=0) inct+s
ch3=ch4& 00103

i fch3i=0) inc++ys
ch3=ch4d Ox0&;s
ifleh31=0) inc++;
ch3=chd& 0x04:
if{ch3'=0) inct+y
chB3=chd& OxOZ;

i F{ch3'=0) ingc++;
chR=ch48& Ox01;s
ifleh3!=0) inc++;
temp=16—incs;
if{tempi=0)

v

temp1=$qrt((d0uble)(iﬁcftemp));

ifCine?=0)

temp@=sqrt({double){temp/inc)’;
slse tempP=sqri{{double)(lempld}y

c=ch—{chi#¥(int)lemp1);
h=ch+{chi1#{int)temps}
ra
glse
c=ch~{ehi1#{int)sgri(inc}?
b=chs
i=rowy
d=colys
ch3=chZ280x0001
PF{enR3t=0) x(*(a+id+il=h;
Jortg
ch3=chZ&0x0002
if{ch3i=0) #(#(a+id+i)=hs
JH+s
ch3=chZ&0x0004 3
if(ch3'=0) #(#(a+rid+id=by
J++y
ch3=chZ&OrO008
if(ch3'=0) #(x{atir+rid=h;
d=col:
i++3
ch3=ch2&0x0010;
ifiech3'=0) #(x{a+id+ilt=h;
Jry
ch3=ch2&0x0020;
PiF(chlt=0) #(#la+id+ilk=b;
d++s
ch3=ch2&0:0040;
Pif{ehR!=0) #{#(a+id+id=b;
J++y
ch3=ch2&0x0080y

else

elge

else

elae

glse

else

elee

¥(#(a+li+id=Ce

F{#(a+i

# (% (a+i

#(x{a+i

#(#(at+i)

#(#{ati

#(#lati)

R B
T3 y=Coos
YHji=oos
I+13=C
Y+idwme:



i+t
ch3=ch480x0001;
if(ehR=0) #(x(a+id+ir=h; else F{#(ari)+il=cy
J+ty
ch3=ch4&80x000Z;
if(eh31=0) #(*{a+i)+id=h; else #(xlarid+il=cs
J4+z
ch3=ch4&0x0004;
PF(eh2=0) #(#(a+id+jid=h;: else #l#latid+id=cy
J++3
ch3=ch4&0x0008;
if{ch3!1=0) s(#({a+iY+il=h: else #(#{atil+)lr=ay
j=cols
14+
chR=chd&0x0010;
PF(eh31=0) #(#(a+id+il=h; else #({x{atil+ii=cs
J++g
ch3=ch48&0:0020;
ifleh2'=0) #(#(a+i)+jd)=hb; else #{#{atid+il=cs
Js
ch3=ch480x0040;
ifich3'=0) #(x(a+id+il=h; else #ix(a+riy+ir=c:
JA+s
ch3=ch4&01x0080;
if(eh3'=0) #(#(a+id+j)=b; else #(#H(a+id+id=c:
colv=d;
¥ {col==320)
rowt=4d:
col=0s

H
T
fclose{fpil);
for( i=03;i<200;i++)

for(i=03;3i<32033++)

putc(#(x(arid+i), fpdd)y

fclose(fp2l);
time(&time2);
printf("decompression is over,\n'};
printf{"\nTIME TAKERN FOR DECOMPRESS TOM 1& bR

ceconds.\n",difftime(timeZ,Lime1) )

getchils

/% BYCH1.C =/

#include<graphics.h>
void bltehi1()
g

int gd=DETECT, gm=DETECT;
initgraph(&gd’&gmrnn):

R RS TN ot Y e SO OTTY O ETFL Ll TEHTRIIAY Y A



seteolor (WHITE) S
rectangle(B,SB,b35,44§);
setfi1lstyle(SULIDMF1LL,BLUE);
?100d¥ill(150,b0,WHlTE):

setcolor (WHITED
%ettextstyle(TRIPLEXWFDNT,HDRIEnDIR,ﬂ);
uuttextxy(180,57,”THE BASIC BTC AL GORITHM" ¥ ¥
setcolor (RED):
aett.Htstyle(TRIPLEXWFGNT,HORIKWDIR,ﬂ)y
outtextxy(ﬂ82,57,"THE BASIC BTC ALGORITHM! ) 3

aetcolor(LIGHTGRAY);

settextstyle(DEFQULTFFUNT,HDRIZmDIR,1);

outtextxy(40,95," in basic BTC the aiven imange 1% divided
into blocks of size 4urd Yy

nuttextxy(40,120,"Then mean.standard deviation of each block
is found.The mean value ")7j

outtextxy(40,145,"gives central tendency arnd standard
deviation gives the dispersion')y

outtextxy(40,ﬁ70,"about the ceniral tendency' )
outtextry(40,210," Then each block is represented by A LW
jevel one bil quantizer'};

outtextxy(40,235,"(0 or 1) based on whelher the pixel is
above or below The mean of ")

outtextuy(40,260,"Lhe block. But the resultant compressed
image conlains sach block's"};

Uuttextmy(40,285,”information mean and standard deviation.' s
outtextiy(40,325," In decompression process the maan and
standard devialion are "1y

outtextxy{40,350,"used to calculate the values of A and E
which are used to replace’)

outtextxy(40,375,“pixel velyes O and 1.1n thie compressed
image size is one fourth of'):

outtextxy(40,400,”the original image. ")

getch();

vloseqraph();

5

/% DISBPLAY.C =/

#includedgraphics.hz
void btehil)

int gdﬂDETECT,gm=DETECT;
initgraph(&gd,&gm,"“);

cetfillstyle(BOLID_FILL,LIGHTGRAY)
floodfill(160,60,DARKGRAY)

setcolor (WHITED ¢
rectangle(5,35,635,445);
e e vemcer! ID FILLL.RLUEDS



setcolor (WHITED)
setLeﬂtstyle(TRIPLEXMFDNT,HURIZmDIR,1):
outtextxy (180,57, " THE RASIC BTC ALGORITHM! I
setcolor (RED);
Settextatyle(TRIPLEXWFDNT,HDRIZmDIR,1):
oultextxy(182,57,"THE BASIC BTC ALGORITHM": 3

setcolor (LIGHTGRAY )

Settextatyle(DEFAULTMFDNT,HDRIZ“HIR,1);

outlextluy(40,%95," In basic BRTC the given imane is divided
inte blocks aof size 4x4.");

puttextxy(40, 120, "Then mean.standard devialion of each block
is found.The mean value ")

pultextxy (40,145, "gives central tlendency &l standard
deviation gives the dispersion');

outtextuy(40, 170, "aboul the central Lendency');
outtextmy(40,210,“ Then each block is representad by 2 Twe
level one bitl quantizer');

oultextuy(40,235,"(0 or 1) hased on whether 1he pi=el 13
above or below the mean af "y

outtextxy(40,260,"the block. But the resultant compressed
image contains gach plock*s' )y

outtextxy(40,28$,”informatinn mean and standard deviation.'");
puttexty (40,325," It decompression process the mean  Aand
standard deviation are "):

outtexixy (40,350, used 10 calculate the values of & and B
which are used to replace'’;

gulttextxy(40,37%, " "pixel values ©O and 1.In  tLhis compressed
image size is one fourlh of)s

outtextiy(40,400,"the original image.")y

getﬁh();

tloseqraph():

H

/% LOOKUP.C =/
/% Program for compression using  AMBTC  witlb table
lLookup #/

#include<stdio.h>
#$include<time.h>
#include<alloc.h>
#include<conio.hi
#includeimath.h>
#include<das.h>
#define MAXCOLS 320

void decom{void)?

£

unsigned int b,c,ch,ch1,ch2,ch3,ch4,ch5,ch&;
float inc,lemp:

unsigned int row,col,1,37
int count:;

double tempi,tlempZs

smeiamad int (hudge #a3)YC32070¢



char friC4s], fn2L 130
time(&time1d
clrscrids

printf{enler the compressed image file name

scanf (“%s",fnlls
printf("enter
1o be stered = ")§
secanf ("%sY,fnZl;
printf{"please
display.\n"}zs
printf('press
getch{};s

nole

down

H ll);

the file name in which decompressed

decompressed file

imane

name

SENTER> for starling decompression.\n' i

printf(please wail....decompression is going on. SNt

fpi=fopen(fni,"rb");
fpe=fopen(fn2, "wh');

a=?arca110c(sizeaf(%a),EOD);

i=07s

=03

row=0s

col=03;

couni=0;

while(count<12000)
ch=geltc(fpid;
chiz=gelc(fpilds
ch2=gete(fpids
couni+=3;
inc=0.03
ch3=ecn2& O0x0OB0;
if{ch3'=0) inc++;
chR3=ch2& 0x040;
if{eh31=0) ing++s
ch3=chz2d Ox020;
if(ch3!=0) incH++s
ch3=ch2& Ox0103
if{ch3'=0) inc++;
ch3=ch2& Ox08;
i F(ch31=0) inc+ty
ch3=chfd Ox04;
if(ch3!'=0) inc++;
ch3=ch2& Ox0Z;

if(ch3t=0) inct+;
chI=chZ& Ox01:
if(ch3'=0} inc++;

ch3=(ch2&0x01} 3
chd=ch280x02;
chS=(ch2&0x04) 3
cho=ch2&0:x 103

if((ch3!'=08&chd!=0)11( chS =0&&chsd ! =01) inotd:

ch3=(ch2& 0OxG1);3
cha=ch28&0x02s
ehB=( ch2&0:08) 3
ché=ch2&0uE0;

iz

for



C

ha=ch280x40;

ehS=( ch280x04) 3
chbo=ch2&0x08;

if({ch3!=088chd!=0)

ch3=(chZ& Ox02);
chd=ch2&0u80;
chS={ch2&0x0G4) 5
che=ch2&0x081y

if((ch3!=08&chd!=0)
(=

h3=(ch28 OxCG1}s

chad=chP&0x40;
chS={ch2&0x10) ¥
ché=ch2&0u20;

if({ch3'=08&ch4!=0)

ch3={ch2& Ox02);
chd=ch2&0x80;
chS={ ch2&0x10) ¢
ché=ch2&0%20;

if{(ch31=088ch4!=0)

ch2=(ch2& Ox40};
ch4=chZ&0Ox80;
chS={ch2&0x 107} ¢
rhb&=ch2&0n04

if({ch3!=0&&ch4!=0)

rh3=(chd 0140}
chd=ch2&0::803
chS={ ch2&0x08) 3
ché=ch2&0nE0;

ifF{{ch3!=08&chia!=0)

temp=1é—inc;

i

@

i
.

=,

4

f(temp!=0)
if(ine!=0)

EY

1
]

1
H

I

1

(ehB1=0&&ché ! =0)) Incrts

{chS ' =0&&chbd!=0)) ino+t;

(ehS i =0&&ché& ! =01 inodts

(chS1=088ch&! =031 inc++;

(ehS'=0&&ch&i=0)) dnc+ts

(ehS1=08&ché&! =011 ingt++g

tempi=(8#chii/ing;
tempa2= (B%ch1)/Lemp;

¥
lse

tempi=0.0;
tempE=0.073

c=ch=-(int)LempZ}
b=ch+{int}tempiys
IFFOW;

j=cols
ch3=ch2&0x0001:

ifleh3t=0) #(x{a+id+3i)=b; plse S(¥(a+il+il=oCs

J++s
ch3=(ch28&0x01);
Ch4=ChE&QXOE;
chS={ch2&0:104)
chea=ch280:x¢ 10y

i?((chS!ﬂO&&ch4!=O)ll(ch5!m0&&ch&!=03)

#(xia+id+ri)=b;



ehZ3={ch2& Ox01):
rhd=ch2&0x028;
chS={chz2&0x08)
ché=ch2&0%B0;

iF((ch3!=O&&ch4!:O)::(ch5!=0&&ch&!m03) w(xiat+iirir=h:
alse #{(Fla+rid+jir=cy
J++3

ch3=ch2&Ox0002;

iflchR1=0) #{#{atir+it=b; else #(#(a+id+ir=Cs

j=cols

i

eh3=(chad Ox01);

chd=ch2&0x407:

chS={chZ&0:1x04):

cha=ch2&0x08

iF({ch3'=0&&chd ' =0 1 {chS1=0&&ché&!=0)] #{w{atii+ir=he
plese #(#¥{a+id+id=c;

J¥s

ch3=ch2&010004;

iflch3!=0) #{x{a+i)+j)=b; else #(#{a+ir+idl=cy

R

ch3=ch2&80x0008;:

if{ch3'=0) #{#(a+iy+idt=h; else F(#{ati s

J++;

ch3=(chZ& O0x02);

ch4=chZ280x80;

chS={ch2&0x04) ;

cho=ch280x08;

PiF{(ch3'=0&&ch4 =011 (ch5!'=088ch&!=03) #(#(a+tit+ir=h;
else #{(#(a+id+ji=ay

i=rols:

Rt -

ch3={cha2& 0x0Q1):

ch4=ch2&0x40;

chS=(ch2&0x10) s

ché=ch2&0x20:

iFE{eh2 ' =0&&ch4 ! =0 I (ehS'=0&&chb =077 #(#{atrir+ir=h;:
alse #{x{at+tii+il=cy

J++s

ch3=ch2&0:x00103

if{ch21=0) #(#{a+i)+i)=bh; else *(x(a+id+il)=c;

J++y

ch3=ch2&0xGOE0;

PifFleh3'=0) #{(#{at+tiy+ir=b; else #{H(a+id+jr=cs

J++y

ch3=(ch2& Ox02):

thd=ch2&0x80;

chS=(chZ2&0x107

ché=chZ&0x20:

PifC(ch3 ' =0&8&chd =01 (chB!'=088&ch&!=03) *(H(a+ii+ir=h:
plse #{s#(a+id+rjr=cs

i=col;

i++;
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i+t

ch=(ch2& 0x40);
chd=ch2&0x80;
chS=(chZ&0x10) 3
cho=ch2&0:1045

if((thSE#O&&ch4!=O):l(chS!ﬂo&&ché!=O)} {#{adiryiy=Dhb:
alse #{*(a+id+ir=cj
j++s

ch3=(ch2& 01407
ch4=ch2&0x80;
ch5=(ch2&0x08);
che=ch280x201

if((chB!wO&&ch4!=O)::(ch5!=0&&ch&!=0)) sl iatirtil=hs
else #(#(a+id+ir=cj}
dty

ch3=ch2&0x0080;
P f(ch31=0) g{x(a+id+id=h; else #(#(atiy+ir=c;
col+=4d;
iftcol==320)
row+t=4d;
col=0;

",
&

-

s
fclose(fplds
for{ i=0;i<2005i++)
for (i=03;j<32033++)
putc(*(%(a+i)+j),Fp2);
Ffelose(fp2)s
farfreelaly
time(&times)
printf{"“the image has beesn reconstructed.\n'ie
printf("time taken for decompression is WLF
Seconds.\n",di??time(timez,timeﬁ});
gelch()s
}
void leookupi()
€
int checkE3=xOx01,Ow02,0x04,0%08,OxOﬂO,OxOEO,OHOQO,OHOBO};
unsigned int x,y,l,t,b[16],p,z,i,j,temp,m,n;
unsigned int sum,ave,med;
long int ctys
Lime_1 timeis
time_t timeZ;
int (huge %20 LCMAXCOLSI;
FILE #Ffpt,#fpds
char fn1C150, 2015035
aﬂfarcalloc(sizeof(%a),EOO);
time{(&timel);
clrscr():s
gotoxy(5,10);
printf("enter tLhe griginal file name: ''}j
scanfl{Y%s", fni);



sranf ("4s",fnd)l;

printf("please note down compressed image §ile name for
decompression process.\n");

printf(press SENTER> for slarting compression.\n’):

getech(ls

printf("please wail,..,compression s q6ing TR LINRE:

if(($p1=€0pen(fn1,“rb"))x=NULL)

printf("file cannol be opened.\n'ls
anit{(0)s

3

FpEzfopen(an,"wb”);

Pnr(yﬂo;yiEOO;y++)
For (x=03:x{320u++)
%(*(a+y)+x)zgetctfp1);
ct=03
1=0:
p=03
while(ci<ea000)
=073
For{y=l;ytl+dstty?
for{x=pyxip+rdyutt)
i
bLzd=% (¥ (a+y)+nds
s
}
sum=0 3
ave=03
for{z=0sz<=15%s2++)
sum+=blzd;
ave=sum/ 16
putc(ave,FpZ);
for{z=0z<=1Ssz++)
med+=abs(blzl-ave)
med=med/ 16
putctmed, fpE);
1=03
if({bCO3rave)
t=t!checklOl;
if{hbE]T>ave?
tz=t ) checkl1d:
if(bCSIrave)
t=t!checklC2]7
if(bCoIrave)
t=t!checkl33;
if(bi9lrave)
t=t)checkC4d;
if(hD 10T ave)
=t checkb31;
if(bCA2rave]
t=ticheckl6];



putel(t, fpal;
ct+=1613
p=ptds
if (p==320)

[WE]

Y

F

Lime (&times)

felose(fpdls

feclase(fpid;

farfree(als

printf{"the image has been compressed.\n®)y

printf("time taken for COmMpression is %1 ¥
9econd5.\n",difftima(timee,time1));

getch();

decom(

L)
5

/% Program for decompression for AMETC witlh Table Lookup
coding */

/% LDOKUPH.C #/

finclude<graphics.h
void lookuphi{)

int gdzDETECT,QmmDETECT;
initgraph(&gd,&gm,“”);

ﬁet?il15tyle(SDLIDWFILL,LIGHTGRAY);
fFloodfill (160,60, DARKGRAY )

setcolor (WHITE)Y
rectangle(5,35,635,445) %
setfillstyle(SOLID_FILL,BLUE):
Floodfill{160,60,WHLTE) ;

setcolor (WHITE)

settextstyle(TRIPLEX_FUNT,HURIZ_DIR,1);

outtextxy (110,57, "THE AMETC TECHNIQUE USING LODKUP TABLE"}:
setcolor (RED) 4

outtextuy (111,57, "THE AMETC TECHNMIQUE USING LODKUP TABLE'"):
setcolar {(LIGHTGRAY) ;

ﬁettextstyle(DEFQULTMFDNT,HURIZMDIR,1);

putlextxy(30,95," In the table lookup wethed aniy & bits
are coded instead of 1& bits'):

outtextxy(30,120,"of 1lhe binary bit plane.This is based on
the occurence probability of');

outtextxy(30,14%, " certain bit plane patierns.The 8 hits Lhal
are coded will specify the'd;

outtextxy(30,170,"value of the ather bits in Lhe plane.'):

P S O e B T4 T~ £ 6 DL Tnm Lhe decompression process Lhe mean



are used lo replace lhe pixel'd;
nuttextxy(ﬁO,EéO,“valueg O and 1.7V
gelch()s

closegraph{)y

/% MBTC.C #/

/4% Program for compression using Modified BTC #/
#include<stdio.h¥
#includedprocess.hy
#include<conin.he
#include<dos.h’
#includetallioc.h’
#include<math.h’
#includestime.h>
#define MAXCOLS 320
void compress();
void decompress()s
void mbhici()
compress ()3
decompress(};
¥
void compress()
int
check[d={ KO1,GMOE,OKO4,0K08,0H610,0H020,0%040,0HQBU,OKO1,0MOE
unsigned int w,y,1,1,b0163,p,2,lower means:
unsigned int sum,ava,median,inc,temp,tntal,tatali;
long int ct,meds
double diffy
time_t timedly
time_t tLimeZ;
int(huge #a)CMAXCOLSI:
FILE #fpl,#fpd;
char £nC151,fn10157
a=farcalloc(sizeof (%a),200);
clrscr()y
gotoxy(5,10) 3
timel{&time1}
printf ("ENTER THE IMAGE FILE NAME @ )3
gcanf ("%4s",fn);
printf ("ENTER THE IMAGE NAME IN WHICH COMPRESSED IMaeGE TO BE
STORED: ")y
scanf{"%s",fn1);
i?((fpﬂﬁfopen{Fn,”rb“))ﬂ=NULL)
x
printf("“file cannol be spened.sn’'
axilt(0);
T
FpEﬂFopen(fnﬂ,“wb“);
farlu=0e gy 200 v+t )



%(*(a+y)+x)=getc(¥pi);
¥
¥
clt=01%
1 =0
p=07
while(ct<&64000)
=07
For(y=1;y{1+4;++y)
fnr(x=p;x{p+4;x++)
pLzl=#(H(aty)+xd;
o
sum=07y
ave=03
For(z=0szi=1%;2++]
sum+=blz]3:
ave=sum/ 1&s
FE ] med=0;
median=0;
for(z=0z{=1%sz++)
med=med+{bLzd=#blz3)s
median=med/ 163
diff=median—(averave)s
diff=sqrt((double)diff);
puteclave, fp2l;
putc{diff,fpa)s #*/
inc=03
total=0;
Lotal =03
temp=0}
For{z=0sz<1b;ztt+)
if{blCzlcave?
inca s
total+=hbizl:
¥
else
4
tLemp++s
totali+=blzl;

4
ks

iflinci=0)
lower_mean=total/inc;
putc((int)ave,FpE);
putc(lnwer_mean,?pz):

=03

For (=0 wi=T711r+)



putc(i, fpals

=071

for(u=8B3xs=153x+1)

if(bCxdzave)
t=1lchecklxd;

putcl(t,fpal;

ct+=16%

pptd

i p==3207

(8

4

Lime{&Limes) s

feclose(fpa);

Frlose(fpids

farfree{al;

printf('the image has been compressed. . \nt' s
printf("diff time is %1¥\ﬁ",dif$time(timeE,timeﬁ));

4
r

void decompress ()

K
4

unsigned int b,t,ch,chi,chﬁ,chE,ch4,inc,temp;
unsigned int row,col,1i,37%

int count;s

char fnL132, fAl1515

double tempi,lempZ;

time_ t time’:?

time_t timeZs

unsigned int (huge #a 3207 ¢

FILE #fpil,®fp2;

clrecril);

gotoxy(3, 1035

time(&timells

printf("ENTER THE COMPRESSED FILE MAME & '):
seanf ("%s",fn);

printF(“\nENTER THE DECOMPRESSED FILE NAME @ )
scanf (“As" . fnily

Fp1=¥0pen(€n,"rb“);

pr=F0pen(Fn1,"wb");
a=Farcallnc(sizeoF(*a),EOO):

i=0;

i=0:

row=0;

col=0:

count=0;

while(ecount< 16000

a
L5

ch=getc(fpil;

e oA X o =AY o



count+=43
inc=07s
ch3=ch2& 0x080;
1F{ch3 =0} inctty
ch3=chE& Ox040;
ifleh3t=0) inctty
ch3=ch2& Ox020;
ifleh3!=0) inct+y
ch3=ch2& O0x010;
Pf(ch3=0) inct+;
ch3=ch2& Ox0&;
iFlch3'=0) ingt+y
ch3=ch2& O0x04:
{f(ch31=0) inc++y
ch3=ch2& Ox02;
iflch31=0) inc+t+g
ch3=ch2& O0x01;
ifF(eh3t=0) inctt:
ehZ=chdd Ox080;
ifF(eh3! =0} ing+ty
eh3=chad 0x0Q40;
iflch3t=0) inc+t:
ch3=ch4& Ox0Z0;
if(ch3i=01 inc+t+y
ch3=ch48& O0x0Q10;
if(eh3i=0) inc+ts
ch3=cha& Oxr0&;
iflech3'=0) inctty
ch3=ch4& 0x04;
ifleh3i=0) inch+;
ch3=chdd& QubI:
ifFleh3i=0) inctts
ch3=ch4& 0x01;
if{ech3!=0) inc+ty
ifdingt=0)
h=ch+{ch—ch1}/incy

c=chly
i=roaws
j=cols

ch=ch2&0x0001 5

if{ech3i=0Q) g(#{a+rid+id=b; else #lglatri)+ir=i;
i+

ch3= C?IE&OKOOOE ?

i fich3!=0) #lul{a+ir+il=b; else #(E(a+iy+id=cs
j++s3

ch3=ch280:x00045

iflch3! =0 w(#l{at+tid+iy=h; else FlH{a+ir+ir=o:
JE+g

ch3=chZ&0x00048;

i F(ch31=0) #l{xl{a+ri)+il=h; else #l#(a+idrid=I:
je=cals

i+
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ch3=ch2&0x0020:

iF(eh31=0) #(xla+il+ir=h; glse #(#{at+id+il=cs
J4+s

ch3=ch2&0x0040;

P (eh31=0) #(x(a+id+ir=b; plee #{x(a+ildt+rid=c;
JAs

ch3=chP&0x0080

ifleh31=0) #{#(a+i)+id=h: else F{#(a+it+il=o;
i=cols

S

ch3=chd4&01 0001

ifleh31=0) #{(#{a+id+ild=h; else #(#{a+id+id=cs
J++s

ch3=chd4&0x0002

if(ch3=0) #(#x{a+id+id=h; elase #(H(a+ild+ii=cy
J++s

chR=ch4&010004

if{ch3'=0) #(=x{a+i)+id=b; else #{H#{atid+idr=a;
J++y

ch3=ch4&0r0008;

if(ch3!'=0) #{(*x(a+rid+i)=bs else #(E(@FL)+HI =0
j=col:

i+

ch3=ch4&0x0010;

if(ch3!=0) =#(#(a+id+il=bs else #(#(a+idFride=oy
J+ts

ch3=ch4&0x0Q020;

iflch3!=0) #(#(a+ild+id=b; else #{Hla+id+il=c:
J++s

ch3=ch4&0x0040;

if{ch3'=0) #(#(a+il+il=h; else #{#{a+iy+rii=c:
Jb+y

ch3=ch4’0x0080

if(eh3! =0) #{#{(a+i)+ir=hy else #{x{atrir+idy=c:
cali=4;

iflcol==320)

£
4,

rowt=4r;
col=0;
¥
fclose(fpids
for{ i=0:;i<20051i++)
for{i=033i<320;0i++)
putc(#(x(a+id+i), fp2);
feloge{fp2)y
time(&times):
printf{"\n\nTIME TAKEN FOR NECOMPRESSION 18
vifn",diffrime(timeZ, Lima1) )
farfree{al;:;
H

Lt MEBTCH & %/



void mbteh1(}

int gd=DETECT,gm=DETECT;
iﬁitgraph(&gd,&gm,uu);

Set?i1151yle(SDLIDWFILL,LIGHTGRQY);
floudfill(160,60,DARHGRQY)=

setcolor (WHITE?Y
rectangle(5,35,635,445);
set#i1lstyle(SULleFlLL,BLUE):
Floudf111(160,60,NH1TE);

setcolor (WHITE?;
settextstyle(TRIPLEXMFGNT,HDRIZWDIR,1);
outtextxy(180,57,"THE MODIFIED EBTC ALGORITHM™)
setcolor(RED};

outtextxy (182,57, "THE MODIFIED BTC ALGORITHM");

setcolor (LIGHTGRAY) ;

settextstyle(DEFAULTMFDNT,HDRIZMDIR,1);

outtextxy(40,95," In modified BTC the given image 1%
divided inte blocks of size My

uuttextxy(40,180,“4x4. Then mean, lower mean of earh block 1%
found. The mean value "}3

outtextwy(40, 143, "gives central tendency and lower mean is
mean of the pixels whose "};

outtextuy(40, 170, "value ije lesser Lhan mean.'):
outtextxy(40,210," Then each block i3 represented hy & 1wo
level one bit gquantizer')s

oultextny(40,235,"(0 or 1) based on whether the pixel is
above or below the mean of "Jj

outtextry(40,260,"the block. But the resultant compressed
image contains each bBlock®s");y

outteatﬂy(40,285,“informatiun mean and lower mean.’ )
outtexluy(40Q,325," In the decompression process Lhe mean
and lower mean are used to');

uuttextxy(40,350,“calculate the values of A and B which are
used to replace lhe pixel")s

puttextuy(40,375,"values 0 and 1.In this method compressed
image size is one fourth of"):

outtextuy(40,400,"the original image.)y

getch(}s

closegraph(}s

-
P
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/% TEST1.C *#/

#include<graphics.h®
#include<dos.h>
#includetstdio.h>
#includedconioch>
#include<stdlib.h®
#tinclude “bitc.c"
Boiwmelitda "Rkt e o o'



#include
#include
#include
#include
#include
#include
#include
#include
#Hinclude
#include
#include
#define

#define

#define

#define

#define
#define

#define
#define
#define
#define
#define
#define

char

vambhlc.c"

"lagokup.c'

taelookup.c”

Naboulh.c

"htcoch.o!

Ymbtcoh.c”

"accha.c!

"ambteh. ot

nlookuph.c"

raciookh.c”

ndisplay.c”
POPUP_BORDER GREEN
POPUP_COLOR MAGENTA
TEXT_COLOR WHITE
HIGH_TEXT_COLOR LIGHTRED

HIGH i

1.0W 0

LEFT Qui4dbOOC
RIGHT Ou4d00G
up 0324800
DOWN Ox5000
ENMTER O 000d
ESC OuQ0ib

“CDMPRESSIDN”,“DISPLQY“,”HELP”,”GUIT“}:

char

int ¢«
char me

x

L%

£

popupb4lC7IC170=

«

mmenu 47017 3=1

{“BTC”,”MBTC”,"QHETC“,”QCC”,“LDDHUP”,”ﬁCLDDKUP“},

FaIEtY
W E

{"QBDUT",”BTC”,”MBTC”,“RMBTC“,“QCC”,”LDDKUP”,“&CL

{llll}};

ountC4l1={&,0,7,0%;
ssCA4C7I0550=

=

DRLOCK TRUNCATION CODING",

"MODIFIED BLOCK TRUNCATIDN CODING",
HABSOLUTE MOMENT EBLOCK TRUNCATION CODING".

"ADAPTIVE COMPRESSION CODING",

YELOCK TRUNCATION CODING USING LODKUP TABLE'.
N"ADAPTIVE COMPRESSION CODING USING 1LOOKUF TARLE

¥

»pISPLAY THE IMAGE FILE"

¥,

x
L8

nAROUT PROJECT",

A T @ MK OTRUNCATION CODING' .,



nABROUT ADAPTIVE COMPRESSION CODING".
"AROUT BLOCK TRUNCATION CODING USING LDOKUP TABLE".
nAROUT ADAPTIVE COMPREGSION CODING USING LOOHUP TABLE"

r

T

vQUIT TO DOS ENVIRONMENT"
¥
33
int pop_oplL4d:
int main_oph?

union REGH in_reg,oul_regqs

inl GetKey(}s

vaid Bluck(int,int,int,int,int,int);
void drawbar(}s

void drawpopup(int):

void highlight(int);

int trace()s

void menuscreen();y

int GetKey()

in_reg.h.ah=8;
int&b(OxE1,&in_reg,&outwreg);
out_reg.h.ah=03

iF(out“reg.h.a1!=O) return(oul_reg.x.ax)s
int&b(OxEﬁ,&in“reg,&uutwreg);
out_reg.h.ah=0ut_reg.h.a1;
out_reg.h.al=0;

return{out_reg.x.ax)s

1'
S

void Bleck(int left,int top,int len,int hi.int rol,int begoall
int recC4lL23;
/%To set fill style & colorit/
if{bcol==17)
beal=cols;
setcolor{beol);
setfillstyie(SDLIDmFiLL,col):

/% To set up rectangle coordinates®/
recEO]EO]=recE3]EO]=1eFt;
reclOIC4d=recC11C1d=10p;
recE1]E03ﬁrecE23EO]=1eft+1en;
recE23E13=recE33E1j=tnﬁ+ht;
?illpoly(4,&(recEO]EOJ)):

.
5

vaid drawbar{)

-y
v

int i



gettextstyle(1,HURiZmDIR,1);
For{i=0si<4si++)
outtextxy(i%140+20,13,mmenu[i]); sedisplays The mmanu
glementst/
}
void drawpopuptint pop i)

£
LN

int 1,X.¥7

if((pnp_num=#0):i(popmnum=:E))

y=44;

w=pon_num#120+25;

setcolor (POPUP_BORDER) ;
/esetlinestyle(1,1,2) %/
rectangle(x,y,x+120,y+counttpmpmnum]*18+5):

setfi11style(SDLIDaFILL,PDPUP_CULUR);
floodfill{x+1,y+1,POPUP_RBORDER)

settextstyle(O,HORIZ DIR.1);

setealor (TEXT_COLOR)

for{i=0si<countipop_numlsi++)
outtextxy(x+4,y+i%1ﬂ+3,pnpup[popwnumjﬂi]);

o,
r)

S
void highlight(int high)
int cols
colmhigh?HIGHMTEXTMCULUR:TEXT@CULOR;
setcolorical)y
settextstyle(DEFQULTWFDNT,HDRIZMDIR,1); /#MENL ELEMENTSS
HIGHI_IGHTED ONE*/
if{countimain_pptl)
outtemtxy(main_opt%120+29,44+papmnpttmaiﬂmoptj%11+3,
popupEmainmoptjEpupmcptﬂmainwopt]ﬂ);
setltextstyle(1,HORIZ DIR, 1):
outtextxy(main_opt%140+20,13,mmenutmain_mpt3);
Block{0,441,640,40,BLUE,BLUE) ;
setcolor (WHITE) s
5ettemtstyle(TRIPLEXHFUNT,HDRIZMDIR,1); FEMESSAGE R/
outtextxy(ﬁo,443,messﬁmain_0thEpopmoptEmainmnptﬂ]);
¥
int trace()

x
LS

while(1)

K
-

switeh{GelKey())

rase RIGHT:
highlight (LOW)
main_opl+t;
main_opth=4;
Flock(Q, 43,440, 120, BLACK, BLACK ) 3
if{countimain_optl) drawpopup(main_cphiy
highlightHIGH?;



highlight (LOW) ¢
if('main_opt?
main_opt=3;
else
main_opl-——3
Black(0,42, 640,120, BLACK, BLACK) ¢
if(countCmain_optl) drawpopup(main_opll:
hinhlight (HIGH ;
brealk
case DOWN:iLif(!countlmain_optl) break;
highlight (LOW)Y
pop_optlmain_opll++;
pop_optimain_optli=countimain optds
highlight (HIGH)
break:
case UP fif{lcountCmain_optld) break:
highlight (LOW);
if{pop_optCmain_opll)
pop_optCmain_optld-—1
else
pop~0ptCmaiﬁ“uptjzcountEmain_optj—1;
highlight (HIGH)
hrealky
case ENTER:return(mainmopt*100+pop_opt[mainmnpt]+1};
case ESC : closegraphsexit(OXirelurn(0);
defaull: conlinues
¥
}

4
g

void menuscreend)

£
L9

int gd=DETECT, gm=DEYECT;
initgraph(&gd,&gm,“v:\\software\\tc\\bgi”);
setlbkcolor (YELLOW)

drawbar ()

drawpopup(main_opt);

highlight (HIGH) ;

4
S

void main()
€
int i,opls
char sl.51:
main_opt=0;

for{i=0sid4pit+t)
pop_optlild=0;
menuscreant )

while (1)

ks

opt=trace();



{ase

case

case

case

1iclosegraph();
bBtec1()s
menuscreeni )
breald

2icloseqraph(l;
mbhlel()s
menuscreant);
bhreal:

Ficlosegraph{);
ambtci1();
menuscreen{ )
hreaks

d4rclosegraph();
acct{ds
menuscreent);
breaks

methods#/

case

case

case

case

CASR

case

case

case

case

Sicloseqgraph()
lookupd(ds
menuscreend}:
breals

bicloseqgraph(};
aclook1();
menuscreen{};
brealk:

i01iclosegraph();

display1();

menuscresn( s

break;
201icloseqraph()
aboultht():
menuscrean(l;
hreal;
Z0Z:closegraph(}
btehi1()s
menuscresnd() ;
Drealk;
203iclosegraph()
mbhtehi{():
menuscresn{):
break:
204z closegraph()
ambichi1()s
menuscreend )y
hreak;
205icloseqgraph(}
acch1(};
menuscreen();
hreal
206%closegraph()
lookuphi(};
menuscreen(}

b

u
¥

SE 1T Lo & ars

7

101

ig

the comprassion

the displays/



aclookh1C):
menuscreani};
breai;
rase 301iclosegraph()y
outtextuy(200,200, "thanks for uning

techniques' )
exit(0O);

default: sprintf(s,"Ad",opl):
Elock (200,200,40,40,LIGHTGRAY , LIGHTGRAY } ;
setcolor (WHITE) ¢
outtexty(200,200,5);

at
()

[}
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