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Abstract -- Digital image compression deals with methods 

for reducing the total number of bits required to represent 

an image. This can be achieved by eliminating various 

types of redundancy that exist in the image dataset. 

Lossless image compression techniques preserve the 

information so that exact reconstruction of the image is 

possible from the compressed data. Major lossless or error 

free compression methods like Huffman, arithmetic and 

Lempel-Ziv coding do not achieve great compression ratio. 

It is necessary to preprocess the images in order to reduce 

the amount of correlation among neighboring pixels, to 

improve compression ratio further. Keeping this in view 

this works intend to focus on a comparative investigation 

of various lossless image compressions in spatial domain 

techniques and proposed an algorithm which achieves 

more compression ratio. The proposed algorithm is divided 

into two phases. In first phase the color image is divided 

into RGB plane and where each plane is divided into no. of 

blocks which uses variable bits to store each block pixels. 

Calculation of variable bits is dependent on pixel values of 

each block. In the second phase output of the first phase is 

supplied to LZW algorithm. The advantage of proposed 

scheme is that it uses integrated approach which depends 

upon pixels correlation within a block and LZW algorithm. 

The output of proposed scheme provides better 

compression than TIFF, GIF and PNG formats for color 

image. 

 

Indexed Terms -- LZW, RGB, Inter-pixel. 

 

I. INTRODUCTION 

 

In recent years, the development and demand of 

multimedia product grows increasingly fast, 

contributing to insufficient bandwidth of network and 

storage of memory device. Therefore, the theory of 

data compression becomes more and more significant 

for reducing the data redundancy to save more 

hardware space and transmission bandwidth. In 

computer science and information theory, data 

compression or source coding is the process of 

encoding information using fewer bits or other 

information-bearing units than an encoded 

representation [1,2]. Compression is useful because it 

helps reduce the consumption of expensive resources 

such as hard disk space or transmission bandwidth. 

The objective of image compression is to reduce the 

redundancy of the image and to transmit and store data 

in an efficient form. Compressing an image is 

significantly different than compressing raw binary 

data. The general purpose of compression programs 

can be used to compress images, but the result is less 

than optimal. This is because images have certain 

statistical properties which can be exploited by 

encoders specifically designed for them [4,7]. Also 

some of the finer details in the image can be sacrificed 

for the sake of saving a little more bandwidth and 

storage space. 

 

 

II. BACKGROUND STUDY 

 

In spatial domain separating the image into blocks, 

preprocessing it and finding the largest difference 

pixel (LDP) value of a block to recoding the block 

gives better result for gray scale image [20]. This 

technique achieved better results in some extents while 

failed to overcome the existing mechanisms in other 

times. However, easy and straightforward 

computation of this technique reduces computational 

time significantly and achieved somewhat equal 

compression ratio as compared to the existing 

mechanism. Lossless image compression in spatial 

domain in which variable bits is dependent on pixel 

values of each block is depending on pixel correlation 

within a block [23]. Algorithm related to this concept 

gives better compression/decompression efficiency as 

compared to other techniques. Image 

compression/decompression performing in two phase 

gives better result [25]. The proposed scheme consists 

of two phases namely, the prediction phase and 

quantization phase. In the prediction phase, a 

hierarchical structure among pixels in the image is 

built. Following the constructed hierarchical structure, 

the neighboring pixels are utilized to predict every 

central pixel. The prediction scheme generates an 

image map which indicates the prediction errors. The 

structure of the resulting image map is very similar to 
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the result of discrete wavelet transform. Thus, most 

quantization methods of wavelet or sub band image 

compression algorithms can be followed in our 

scheme directly to yield good compression 

performance. In the quantization phase, we design a 

multilevel threshold scheme to further enhance the 

result of SPIHT by taking the significance of the pixel 

values and the hierarchical levels into account. 

Furthermore, the proposed scheme can be realized 

only by few integer additions and bit shifts. Simulation 

results indicate that the visual quality of the designed 

efficient spatial prediction-based image compression 

scheme is competitive with JPEG. All the above 

features make the designed image compression 

scheme beneficial to the applications of real-time and 

wireless transmission in low computational power 

environments. Lossless image compressions in spatial 

domain using Run Length Encoding (RLE) 

mechanism in place of simple arithmetic operation 

upon a certain bit-stream improve the compression 

ratio[20]. Huffman coding suffers from the fact that 

the uncompressed need have some knowledge of the 

probabilities of the symbols in the compressed files 

this can need more bit to encode the file if this 

information is unavailable compressing the file 

requires two passes, first pass: find the frequency of 

each symbol and construct the Huffman tree second 

pass: compress the file[31]. 

 

2.1 Related Work: 

Spatial domain techniques involve the methods for 

reducing the number of bits required to represent the 

information contained in the image by directly 

operating on the raw image. Such methods usually 

include two stages[23]. The first stage involves the use 

of techniques such as image segmentation, sub 

sampling and interpolation, etc. This is followed by a 

second stage involving efficiently encoding the result 

from the first stage. Generally, spatial smoothness of 

images is common; it means to expect a given pixel to 

be much like the one in its neighbour. If the given pixel 

value confirms to expectation of being close to the 

previous value, then little information is already 

gained by the event of learning the current pixel's 

value. Consequently, only a little information needs to 

be recorded, so that the decoding process can 

reconstruct the pixel value. Algorithm used in lossless 

image data compression in spatial domain[23,20] for 

gray scale images is used here and proposed the same 

algorithm (with some modification) for color images. 

 

Now question arises that how spatial domain 

algorithm[23,20] for gray scale image can be used for 

color image with other compression technique to 

achieve this goal. To achieve this goal we proposed a 

new algorithm which integrates existing 

algorithm[23,20] with LZW algorithm for color 

image. Complete algorithm is defined as follows. 

 

2.2 Proposed Work: 

The proposed work will begin with understanding 

present work on lossless image compression in spatial 

domain [23,21,20] and then improving the spatial 

domain compression algorithm by integrating with 

LZW encoding algorithm. The proposed algorithm is 

only for RGB colored image or for gray scale image 

[10,14,17]. 

 

 Encoding Procedure 

1) Read a raw image as an input. 

2) If the type of input image is RGB or gray scale 

image then proceed to next step                                                                                                     

otherwise exit from the algorithm. 

3) Separate RGB color planes otherwise continue for 

a single planes of a gray scale image. 

4) Scan each plane by taking non-overlapped block 

of dimension m x n. 

5) Find out the minimum pixel value in selected 

block. 

6) Find the Minimum value in selected m x n block. 

7) Subtract this minimum value from each pixel 

value of that block every pixel in separate new m 

x n block called i-th block. 

8) Add 11 bits header with this block of resultant 

values (first three bits are used to represent 

number of bits used to represent each pixel data 

and 8 bits for Min value of block). 

9) Read each block along with their associated 

header in snake like order.   

10) Generate the bit sequence from the values of each 

block and associated header in some pre-specified 

fixed order. 

11) If number of rows and columns are not exact 

multiple of size of block (m x n) then code 

remaining column and row pixel value in 8 bits 

binary sequence and append it at the end of binary 

sequence generated in step10. 
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12) Supply sequence of binary digits to LZW 

algorithm. 

13) Collect compressed data as an output. 

 

Fig. 1: Encoding Procedure 

 

 Decoding Procedure: 

1) Collect compressed data as an input. 

2) Supply compressed data to LZW algorithm to 

decompress it. 

3) Find the header (First eleven bits) in bit sequence 

obtained in step2. 

4) Find the minimum value by parsing the header. 

5) Find the number of bits by which each pixel value 

is denoted in each block by parsing the header3. 

6) Generate, each pixel value X of a block in 

predefined order by selecting number of bits from 

bit stream. 

7) Add minimum value to each pixel value X and 

generate original value(Y) of each block. Repeat 

this step for all pixels in a block. 

8) Code the remaining bit stream in decimal by 

taking 8 bit at a time and append in row and 

column accordingly. 

9) Repeat the above steps for whole image (each 

color plane) and regenerate the original image. 

 
 

Fig. 2: Decoding Procedure 

 

 

III. RESULT & DISCUSSION 

 

This section provides details of the result obtained by 

executing proposed algorithm with different test 

image as taken in table. Compression size of test 

images are compared with different image formats and 

with proposed algorithm and plotted in fig. All codes 

for compression and decompression are coded in MAT 

LAB. 

 

 

Table 1: Test images 

 

In the above table we have presented all the taken test 

images. All test images are named as T1, T2, T3, T4, 

T5 and T6 respectively. 

 

 

 

 

      

(T1) (T2) (T3) (T4) (T5) (T6) 
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Table 2: Compression Result 

 

In the above table compression size of test images are 

compared with different image formats and with 

proposed algorithms. 

 

      
 

Fig. 3: Bar chart of compression result 

Above figure shows and compared the size of test 

images with proposed algorithm. The test images are 

in the format of JPEG, TIF, BMP, GIF and PNG. 

Proposed algorithm provide much better compression 

than TIF, BMP, GIF and PNG but approximately same 

to JPEG. Dimension of the images are kept constant 

during all image format. 

 

Compression Ratio: 

Compression Ratio = Original Image Size / 

Compressed Image Size. 

 

 

 

Table 3: Compression Ratio 

 

In this above table the compression ratio is being 

calculated. The proposed algorithm provide high 

compression ratio than TIF, BMP, GIF and but not 

better than JPEG (say near to JPEG). 
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Fig. 4: Bar chart of compression ratio 

 

The above bar chart shows that the proposed algorithm 

provide high compression ratio rather than TIF, BMP, 

GIF and but not better than JPEG (say near to JPEG). 

 

 

IV. CONCLUSION 

 

In this work, an integrated approach to spatial domain 

lossless image compression method is used which 

provides better compression ratio than existing 

algorithm except JPEG. The algorithm is basically 

designed with concern to minimize communication 

overhead and storage purpose which require less data 

to communicate or store but generate original image at 

receiver end. The algorithm is properly analysed and 

compared with another existing lossless algorithms. 

The proposed algorithm achieve better compression 

ratio than existing algorithms except JPEG. 

According to table 4.3 compression ratio of proposed 

algorithm is much better than existing algorithm. We 

have not calculated MSE and PSNR because our 

algorithm is integrated with LZW to overcome 

communication overhead.  

As a future scope, we can calculate MSE and PSNR at 

first phase of proposed algorithm. It is suggested to 

reduce the number of arithmetic operation required in 

encoding and decoding process of proposed algorithm 

so that it can be used as an efficient algorithm in place 

of any other algorithm. In this work we have taken 4x4 

and 8x8 fixed size block. Another size of block can 

also be taken to achieve better compression ratio. 
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