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Abstract: Image processing applications were drastically increasing over the years. In such a scenario, the fact
that, the digital images need huge amounts of disk space seems to be a crippling disadvantage during
transmission and storage. So, there arises a need for data compression of images. This sutdy proposed a novel
technique called Lossy Hybrid Binary Merge Coding for Lossy compression of images. This method 15 based
on spatial domain of the image and it works under principle of Inter-pixel redundancy reduction. This technique
was taken advantage of repeated values in consecutive pixels positions. For a set of repeated consecutive
values only one value 1s retained. The proposed Lossy Hybrid Binary Merge Coding achieved the compression
rate more than the compression rate achieved by standard JPEG. This technique was simple in implementation
and required no additional memory area. The experimental results of Lossy Hybrid Binary Merge Coding were
compared with standard JPEG and it showed that the Binary Merge Coding improved compression rate
compared to JPEG. The same algorithm can be extending to colour images. This algorithm can also used for

Lossless compression with few modifications.
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INTRODUCTION

Data compression is a technique of encoding
mformation using fewer bits than an un encoded
representation would use through specific encoding or
compression algorithms (Abramson, 1963). All forms of
data, which includes text, numerical and image contain
redundant elements. Through compression, the data can
be compressed by eliminating the redundant elements.

The history of image data compression started
probably about a half of centiry ago with the works on
predictive coding and variable length codes. The
technological breakthrough that took place in 60’s, 70’s
and 80’s resulted in efficient compression algorithms
(Rafael et al, 2007, Jayant, 1992) that have been
standardized in early 1990°s and currently are in common
use together with the improvements achieved during the
last decade. These advances have brought substantial
mcrease 1 efficiency of earlier basic techniques. Never-
theless, the last decade was also, a period of strenuous
search for new technologies of image data compression.

This study discusses about the proposed Tossy
Hybrid Binary Merge Coding approach for compression
and decompression. In this study, we also presented
experimental results and finally the study concludes.

Lossy hybrid binary merge In this
technique, the quantization 18 shown m Fig. 1 1s
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Fig. 1: Quantization used in lossy technique, Previous
Pixel (PP), Current Pixel (CP) and Threshold Value
(TV)
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The quantizer (Subhash et al., 2009a) used in the
Lossy Hybrid Binary Merge Coding takes a threshold
value, which 1s varied between 4 and 32 to control the
degree of quantization. The approximation for the current
pixel 13 made based on the TV. The current pixel 1s
approximated to previous pixel if the Current Pixel with the
range as:

(PP-TV/2)=CP=<(PP+TV/2-1)
There is a trade off between image quality and
degree of quantization A large quantization step size can
produce unacceptably large 1mage distortion. Finer
quantization leads to lower compression rate. JPEG
(Skodras ef af., 2001) uses a much higher step size for the

high frequency coefficients with little noticeable image
deterioration (Subhash et al., 2008).

MATERIALS AND METHODS

Method of approach for compression: In the Lossy Hybrid
Binary Merge Coding, two codes are used to build the Bit
Plane. The codes are given as:

Code 1: Tt is used to indicate that current pixel is different
from previous pixel. In this case, the curent pixel is moved
to the data table.

Code 0: It 15 used to indicate that the current pixel
is exactly same as previous pixel or within the
threshold limit used. This elimmates the storage of current
pixel.

After generating and merging the bit plane and data
table, the difference coding (We1 and Chinya, 2003) and
huffman coding (Shannon, 2001) are applied in the

same order 1s shown n Fig. 2, to generate final form of
compressed file.

Compression algorithm for lossy hybrid binary merge
coding:
Procedure
Lossy Hybrid Binary Merge:
Begin:

/f Generates bit plane and data tables
call
Lossy_Binary_Data_Compress () // Merges the bit plane and data table
call Lossy_Binary_Data_Merge () //converts the data suitable to huffiman
coding
call DIFFERENCE. CODING ()

A Generates the final form of compressed file

call HUFFMANCODE ()
End

Method of approach for reconstruction of the image:
In the reconstruction of inage the DBit Plane
(Subhash et al., 2009b) and data table (Subhash et ol ,
2009 a, b) are built from compressed file using mverse
huffman coding and mnverse difference coding. Each byte
from bit plane file is read and each bit is checked. Tf the bit
15 1 then a fresh byte from data table 1s read and written to
the reconstructed image file otherwise, instead of reading
fresh byte the previous byte read itself is written to the
reconstructed image file. The block diagram of the
Reconstruction model is shown in Fig. 3.

Reconstruction algorithm for lossy hybrid binary merge
coding:
Procedure
Lossy_hybrid_binary_merge_reconstruction ():
Begin:
// To retrieve intermediate file firom Huffinan format
call Inverse_Huffmancode ()
/f To retrieve intermediate file from difference format
Call
Tnverse Ditference coding ()
// To separate the bit plane and data tables
call
Lossy Binary Data Demerge ()
// To build original image from bit plane and data table
call
Lossy Binary Data Decormpress ()
End

: Lossy binary . N . Compressed
Source image |—» " | —p{ Difference coding|—s| Huffinan coding |—» 0
o merge coding Hu image
Fig. 2: Lossy binary merge coding image compression model
Inverse Inverse lossy

Compressed Inverse . .

i | e I gitference coding[ | Binaymerge (—f  Source image

image " ce coding o

Fig. 3: Lossy hybrid binary merge coding image reconstruction model
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Tahle 1: The size and cormpression rate of JPEG, BMC and hobnd BID corapee =ion approaches

TPES EME Loy hybeid BIMC
Image RV Size Comp ate iz Cotap rate Jize Comp rate
BErain 1210 15108 0.835 B4 1457 5278 2389
Head scan 15825 15184 1.02% 14041 L1153 6303 2.362
Madimn 1a334 15255 1.071 lalld 1.017 6353 2.57%
Font 16740 laldd 1.837 2535 1951 5990 2785
Chest x-ray 15225 laled 1.126 18262 0838 g4 2.524
Enee jomt 15225 17193 1.08 14382 1.287 9531 1.852
Shoulder 15225 a9 1.074 13831 1318 7901 2307
Lena 431 52 12508 2858 21139 2345 13244 3.711
Ddean: 18454
SD:713
Medim: 211
Pile: 16334
i
Brom
Fig 4: Histogram and statistical information for Madhuri image
47 == [FEG CONCLUSION
3.5 —=— BMC
o —a— Loasy bhytaid BMC . .
3 In Lozsy technique, by varying threshold walue, the
] 2.3 different compression rate can be achieved. More the
li vaue of threshold, more will be the cotnpression rate and
'1_ alzo more will be the degradation in gquality of the image.
05 In the results shown abowe for Lossy Hybrid Binary
a Merge Coding the threshold is set as 8 (=4 to +3). Ifitis
L] L T L L L T 1 . . . P
12610 15635 1GAES 15740 13225 18235 1F27% 49152 varied between 4 and 32 the compression rate 15 modified
Sizo [Bytes) and quality of the image changes.
The Lossy Hybrid Binay Merge Coding produces
Fig 5. Graph for the comparison between Compression much higher compression rate than all the three

rates of JPFEG , BMC and lossy Hybrid BMC
Compression Technigques

RESULTS AND DISCUSSION

The Madhuri itmnage iz talien as a sample source
image and applied Lossy Hybrid Binary Merge Coding to
compression  and decompression. The reconstructed
image, its histogram and statistical information are shown
in Fig. 4.

The generated results after executing Lossy Hybrid
Binaty Merge Coding are given in the Table 1. The
memoty requirement for BMC technique iz very less
compare to JPEG, becasse the processing is done byte by
byte.

In the case of JPEG the entire image needs to be
brought into memory. A= per as the process complexity is
concerned, the Lossy Hybrid Binary Merge Coding is
simple to implement comparatively JPEG in Tahle L

143

techniques but introduces little loss. The loss is
visually insignificant when the threshold value iz 4 or 8
Whern, the threshold is 16 or 32 the loss iz wvisually
observable,

The compression rate of Lossy Hybrid Binary Merge
coding iz better than Binary Merge Coding and more
better than JPEG.
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