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Abstract: In order to reduce the size of the data and also to 

reduce the bandwidth required for transmission, we need a 

compression technique. By reducing the similarity between 

the pixels, an image can be compressed. The light reflected 

from the scene of the object is captured and focused onto 

the lens. Instead of using three sensors to capture three 

primary color’s information at each and every pixel 

location, the digital camera uses a single sensor to capture 

one color at each pixel location using a small array of color 

filter, which is placed in front of the pixel sensor to capture 

color information. This produces a mosaic image or a CFA 

image. The most widely used CFA pattern in all the digital 

camera is Bayer pattern. Because of the human eye 

photosensitive characteristics, the green will be twice as 

many as red and green. At present, GRBG color pattern is 

used in all digital cameras. In order to reconstruct full color 

image, the missing color has to be interpolated from 

neighboring samples at each pixel because he mosaic 

pattern of the CFA. This interpolation technique is widely 

known as Demosaicking. The initial work is all based on 

simple interpolation techniques such as bilinear, spline 

interpolation. Better performance can be achieved by 

Lagrange interpolation. The conventional approach for 

compressing image is to first performing demosaicking and 

then compressing the full color image but in this proposed 

method, we first perform compressing the CFA image prior 

to demosaicking.   

Index Terms: CFA image, Intraprediction Compression, 

Demosaicking, Lagrange interpolation 

 

I. INTRODUCTION 

COST, size, image quality, and operational/power efficiency 

are among the main concerns in developing digital still 

cameras. To reduce the size and cost, most Digital Cameras 

capture images using a single sensor with a color filter array 

(CFA), sampling one of the three primary color values at 

each pixel. The most popular CFA, called the Bayer pattern, 

comprises two green, one blue, and one red samples arranged 

in a 2 X 2 square block, a. Demosaicking is a color 

interpolation process, is then applied to color filter image to 

estimate other two missing color  at each pixel location to 
obtain full-color images. To attain good quality image, 

appropriate demosaicking algorithms are usually used. In this 

paper Lagrangre interpolation techniques is applied followed 

by image compression to reduce the data size.  The 

traditional approach to compressing image data captured with 

a CFA is to first perform demosaicking and then compress  

 

the resulting full color image data with standard methods. 

This approach is sub-optimal because demosaicking 

introduces redundancy into the data that the compression 

stage must remove. Also, demosaicking expands the number 

of samples by a factor of three, which increases the 

compression processing time. Consequently, some methods 
have been proposed for compressing the raw CFA data prior 

to demosaicking. Empirical studies have shown that the 

compression-first approach provides better compression 

efficiency than the traditional demosaick-first approach at 

high bit rates . 

 
Fig 1: Bayer CFA Pattern [1] 

Bilinear interpolation uses a linear function of two or three 
same color samples located at the spatial proximity of the 

missing color. Due to its simplicity, bilinear demosaicking 

has often been adopted as a traditional method in the 

comparison between the conventional and proposed method. 

However, its performance can be rather poor, especially in 

regions rich of image details and edges. Bicubic interpolation 

can improve the performance moderately but it is 

computational cost high. Additional improvements can come 

from using Lagrange interpolation this results better 

performance when compared to bilinear or bicubic methods 

that use same color samples for prediction. The remainder of 
the paper is organized as follows. Section II presents the 

proposed methods. Section III gives the experimental results 

with comparison to the existing techniques. The conclusion 

is given in Section IV. 

 

II. PROPOSED METHOD 

The proposed method is to compress CFA image prior to 

demosaicking. CFA image compression is operated by 

removing redundancy. Intraprediction compression uses the 

method of predicting intra coded macro block to reduce the 

high amount of original input signal. The best intra 
prediction mode is selected for each block by minimizing the 

residual between the encoded block and its prediction. Then 

decompressed CFA image is reconstructed using 

demosaicking by Lagrange interpolation. 
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Fig 2: Flow diagram of CFA compression schemes. (a) 

Traditional demosaicking- first approach. (b) Method with 

compression prior to demosaicking. 

 

The conventional approach to compressing CFA data (still 

image or video) is to first perform demosaicking and then 

compress the resulting full color data [Fig. 2(a)]. This 

approach is sub-optimal because the amount of data is 

expanded by a factor of three in the demosaicking stage, 

which increases the compression processing time and 

introduces redundancy that the compression stage must 
remove. To avoid these problems, compression can be 

carried out on the CFA data prior to demosaicking [Fig. 2(b)] 

[12]–[19]. A few papers have been written on lossy 

compression of CFA still image data, with the goal being to 

provide better quality at the same bit rate than the 

conventional demosaick-first approach, allowing the camera 

to either store higher quality images, or reduce storage 

requirements while maintaining the same quality. 

 

A. Intraprediction Compression: 

 
Fig 3: Block diagram of Encoder 

An input frame of a CFA image is presented for encoding 

process, every frame of this is processed in units of a sub 

block of size NXN pixels. Each macro block or sub block is 
encoded in a method called intraprediction modes, in which a 

prediction macro block is obtained. This prediction sub 

blocks is subtracted from the input frame to produce a 

difference sub block. This difference sub blocks (Dn) is 

transformed using integer DCT and quantized to give a 

quantized transform coefficients. These transform coefficient 

is entropy encoded to form an encoded input current frame. 

There are nine prediction modes in intraprediction 

compression as shown in Fig 4. The direction of the 

prediction modes is given by the direction of arrow. For 

mode1 (horizontal)  and mode 0 (vertical), the predicted 
samples are formed from left samples [I, J, K, L] and from 

upper samples [A, B, C, D] ,respectively. Similarly mode 2 is 

DC coefficient, mode 3 is down left, mode 4 is downright, 

mode 5 is vertical right, mode 6 is horizontal right, mode 7 is 

vertical left and mode 8 is horizontal up. For each sub block, 

best prediction mode is selected by minimizing the 

difference between the prediction block and its encoded 

block.  Each sample in current frame is predicted as a 
weighted average of the samples through that sample. Here, 

to form the average either two or three samples are used. 

Referring to Figure 5, based on the spatial neighbors labeled 

A-Q the 16 samples of a 4x4 macro block labeled a-p are 

predicted. Mode 3 is DC, by taking the average of the eight 

surrounding samples A-D and also from I-L in all 16 samples 

of 4X4 the predicted blocks is formed. The others prediction 

modes are directional. In mode 0 and mode 1 prediction 

modes, each sample is predicted from above or to the left 

respectively. In the mode 3 and mode 4 modes, each sample 

is predicted has a weighted average of three samples. In the 

remaining predicted modes (5 through 8), each sample is 
predicted as a weighted average at the base of the line.  

 
Fig 4: Nine modes of Intraprediction 

 
Fig 5: Standard 4X4 Intraprediction modes 

 

B. Decompression Techniques: 

 
Fig 6: Block diagram of Decoder 
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Fig 6 shows the block diagram of Decoder. A decompression 

technique consists of entropy decoder followed by inverse 

quantization and inverse DCT transform.  The Encoded 

compressed input frame of the mosaic image is entropy 
decoded that is the reverse operation of the entropy encoder 

subjected to inverse quantization and inverse DCT 

transformation in order to obtain the same picture image as in 

the case of encoding process. This process is repeated for 

each and every block, so that for each block intrapredicion 

modes is selected. The same intraprediction modes what we 

use in the encoder is used in the decompression method for 

each and every blocks. So finally, the decompressed CFA 

image is obtained that is the same picture image in the 

encoder is obtained but it is compressed and this image is 

demosaick using Lagrange interpolation in order to 

reconstruct the full color image.  
 

C. Demosaicking Techniques: 

Most digital single sensor color cameras, instead of using 

three sensors to capture three primary color’s information at 

each pixel location using CFA it capture only one color 

component at each and every pixel location. The remaining 

two components are reconstructed by several interpolation 

techniques. To reconstruct a full color image, the missing 

color are interpolated from neighboring sample by 

developing suitable algorithms to interpolate two color 

component with minimal computational complexity, and with 
best quality reconstruction. The basic assumption to obtain 

better demosaicking performance is that color difference that 

is exploiting the correlation between the channels. Color 

difference is a constant inside a given object over a local 

distance. Many demosaicking algorithms try to utilize this 

assumption in one way or another. The CFA templates and 

the demosaicking algorithms give the color reconstruction 

quality. In the past few decades, several demosaicking 

algorithms have been proposed based on te Bayer pattern. By 

utilizing the color ratio rule between the color planes in 

frequency domain or spatial domain, we can obtain a full 
color reconstructed image. If the interpolation is not 

estimated correctly, there will be more or less artifacts on the 

reconstructed image edges but the advantage is that it is very 

effective in a smooth region. Spectral correlation can be 

modeled by either constant color ratio rule or constant color 

difference rule. The basic assumption is that color 

ratio/difference is constant over a local distance inside a 

given object. This assumption is likely to break apart across 

boundaries; hence many demosaicking algorithms try to 

utilize it adaptively in one way or another. Lagrange 

interpolation is defined as 

 

L(x): =   𝑦𝑚 𝑙𝑚 (𝑥)𝑛
𝑚=0                          (1) 

 

Where 0≤ 𝑚 ≤ 𝑛, 

 

                          𝑙𝑚  𝑥 ≔   
𝑥−𝑥𝑝

𝑥𝑚−𝑥𝑝
0≤𝑝≤𝑛
𝑝≠𝑚

                              (2) 

      

 

III. EXPERIMENT RESULTS 

 
(a) (b) 

 
                    (c)                                         (d) 

Fig 7: CFA image compression and demosaicking (a) 

Original uncompressed image (b) CFA image (c) 

Decompressed CFA image (d) Full color image 

 

IV. CONCLUSION 

In this paper, we proposed an efficient demosaicking 

algorithm by applying a Lagrange interpolation method. 

Matlab codes have been developed for implementation. 

Consequently, our proposed interpolation method has 

advantages in preserving the smooth edges and details. The 

proposed algorithm is tested on simulated data that has been 
widely used in the literature and on the real CFA and some 

additional high-resolution simulated CFA data. The results 

show that the proposed method yields fewer bits per pixel 

than any other existing prediction based methods. 
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