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A review on various color filter array techniques 
 

Vikramjeet Singh Goraya, Sharanjit Singh 
Abstract  
Most modern digital cameras acquire images using a single image sensor overlaid with a CFA, so demosaicing is part of the processing pipeline 
required to render these images into a viewable format. Many modern digital cameras can save images in a raw format allowing the user to demosaicing 
using software, rather than using the camera's built-in firmware. Thus demosaicing becomes major area of research in vision processing applications.    
In this paper, review of various demosacing techniques that have been proposed by various authors is discussed. It has been found that most of existing 
techniques suffers from various issues. Therefore the paper ends with a suitable future scope to overcome these issues. 
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1. INTRODUCTION 

A Demosaicing is a computerized picture 

procedure familiar with recreate full shade picture 
from deficient color specimens yield from picture 
sensor overlaid with one channel show (CFA). 
Furthermore it is known as CFA insertion. Passage 
to cam models is spreading broadly since they're 
simple picture information gadgets. The expanding 
fame of cam models gives inspiration to support all 
variables of the computerized cameras sign chain. 
To reduce cost, advanced color cameras regularly 
exploit a solitary picture identifier. Shade imaging 
that has a solitary locator requires the use of a 
Color Channel Exhibit (CFA) which covers the 
indicator show. Amid this course of action every 
pixel inside the identifier examines the 
convergance of one of the numerous color 
partitions. The recuperation of full-shade pictures 
starting from the CFA-based identifier requires a 
strategy for figuring qualities with one other color 
partitions every single pixel. They are normally 
alluded as shade addition or color demosaicing 
calculations. Within a solitary identifier cam , 
shifting intensities of daylight are measured at 
rectangular lattice of picture sensors.  

To reproduce the whole color picture from the 
certainties gathered by shade separating show, a 
survey of addition needs to fill inside the spaces. 
The arithmetic the following is controlled by 
individual execution, and is known as 
demosaicing. Amid this sample, we utilize Adobe 
Photoshop's bi-cubic addition to reproduce the 
hardware of any Bayer channel gadget the same as 
an advanced cam. The style underneath recreates 
the yield starting from the Bayer sifted picture 
sensor; every pixel only gimmicks a red, green or 

blue segment. The related unique picture is 

                        Bayer  Filter  Samples 

                               Red      Green Blue 
                             Figure 1: Bayer Filter Sample [12] 

 demonstrated close by the demosaiced remaking 
A digital camera usually has means to recreate a 
whole RGB image using the above information. 
The resultant image could be a bit like this: 

                                     
    

                            Figure 2: Reconstructed Image [12] 

The reconstructed image is usually exact in 
uniform-colored areas, but has a failure of 
resolution (detail and sharpness) and has edge 
artifacts (for example, the edges of letters have 
visible color fringes and some roughness). 
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2. COLOR FILTER ARRAY 

 
One channel exhibit could be a mosaic of shade channels 
before the picture sensor. Economically, most likely the 
most ordinarily utilized CFA arrangement is the Bayer 
channel outlined here. It's exchanging red(r) and green (G) 
channels for odd lines and rotating green (G) and blue (B) 
channels after just columns. You may discover twofold the 
green channels as red or blue ones, coddling the human 
eye's higher affectability to green light. Since color sub-
inspecting of one's CFA by its temperament brings about 
associating. An optical against associating channel is for the 
most part used in the optical way including the picture 
sensor and additionally the lens to decrease the false shade 
relics (chromatic pseudonyms) presented by addition. Since 
every pixel of the sensor is behind one channel, the yield is 
various pixel values, each one demonstrating a regular 
centralization of on the rundown of rundown of three 
channel colors. Along these lines, an equation must 
evaluation for each pixel made from levels for a few color 
segments, rather than an individual segment.  
To make one picture, a CFA must be put including the lens 
and also the sensors. A CFA commonly has one color 
channel component for each sensor. Clearly, made from 
introduction calculations depend to the CFA arrangement. 
A few CFA designs are proposed. The absolute most 
generally utilized may be the Bayer design [1], which 
utilizes the 3 added substance essential shades, red, green 
and blue (RGB), for the channel components. Since our 
objective in this study is to gage shade introduction 
calculations, we never extraordinary familiarity with CFA 
designs. Most old cameras utilize single sensor plans on the 
grounds that utilizing different sensors joined with pillar 
splitters for each pixel area is exorbitant in fittings. This 
configuration decision requires utilizing color channel 
shows. Close by channel design on a solitary channel show 
figures out which channel is going to be caught every single 
pixel area. A few CFA designs are proposed despite the fact 
that the Bayer CFA example is respected whilst the 
routinely utilized outline. The evaluation of the demosiced 
pictures is really predicated on shade framework, 
demosaicing calculation and additionally the game plans of 
color channels. Additionally, made from framework and 
also the plans of made from channels tag created 
prerequisites of the demosaicing arrangement, 
consequently impacting its proficiency and cost17. Today's 
color frameworks used in a mixture of CFA plans have tri-
boost shade premise, blended essential shades and blended 
reciprocal colors. Since tri-boost shades framework could 
be specifically put on the handling instead of 
transformation. The corresponding shade channels are 
characteristically less delicate towards approaching light 

contrasted with the essential color channels acquired 
having a solitary color layer. Centering to the upshots of 
the recuperation pictures, the recuperation pictures are 
precisely fundamental for Cfas and demosaicing 
calculation. In any case, these outlines might to a great 
degree help the many-sided quality of the demosaicing 
methodology. Since pictures are normally put away whilst 
in the RGB shade position, RGB Cfas constitute without a 
doubt most likely the most down to earth arrangement, 
which could attain to the exchange off between the 
actualities and also the demosaicing intricacy uncovers the 
game plan of color channels whilst in the cluster typically 
changes altogether. The establishments which may be 
utilized to fulfill the plan of color channels are: i) practical 
picture reproduction, ii) invulnerability to paint antiquities 
and shade moiré, iii) strength of the exhibit to picture 
sensor defects, and iv) insusceptibility to optical/electrical 
cross talk between neighboring pixels. Picture sensor 
blemishes are for the most part seen along columns or 
segments of the sensor cells and therefore, ought to quip 
proposed, the visual hindrances as a consequence of the 
sensor deformities. Resistance to electrical cross talk 
between neighboring pixels is ordinarily expanded by 
making the CFA with all the altered determination of 
neighbor comparing to every one of the three essential 
shades. This solicitation is significantly more critical 
because of the verifiable certainty that corner to corner 
placed neighbors make utilization of a lower cross-talk 
commitment contrasted with the vertically or evenly found 
neighbors.  
A Bayer channel mosaic is a shade channel exhibit (CFA) 
for organizing RGB color channels utilizing a square matrix 
of photograph sensors. Its specific course of action of color 
channels is found in the larger part of single-chip advanced 
picture sensors used in old cameras, camcorders, and 
scanners to create a shade picture. The channel example is 
half green, 25% red and 25% blue, consequently can be 
called RGBG GRGB, or RGGB. The crude yield of Bayer-
channel cameras is known as a Bayer example picture. 
Since every pixel is sifted to record one and only among 
three shades, the data from every pixel can't completely 
focus shade all alone's. To get a full-shade picture, different 
demosaicing calculations could be utilized to insert a few 
complete red, green, and blue qualities for each one 
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             Figure 3: Bayer Pattern Array [11] 

 
3. LITERATURE SURVEY 

 
M. Parmar et al. [1]showed that the wavelength affectability 
capacities of the CFA shade channels influence both the 
color propagation capacity and the spatial reproduction 
nature of recuperated pictures. They introduced a strategy 
to choose perceptually ideal shade channel affectability 
capacities based upon a decent spatial-chromatic testing 
system. An expense capacity autonomous of specific scenes 
is characterized that communicates the mistake between a 
scene saw by the human visual framework and the 
recreated picture that speaks to the scene. An obliged 
minimization of the charge capacity is utilized to gain ideal 
estimations of shade channel affectability capacities for a 
few occasional Cfas. The affectability capacities are 
demonstrated to perform much better than commonplace 
RGB and CMY shade channels concerning both s-CIELAB 
ΔE mistake metric and a subjective appraisal. Y. C. Fan et 
al. [2] proposed a story strategy for color picture insertion 
to advance the methodology result and don't cost expansive 
fittings and procedure time. In the test result, their 
calculation just included some wonderful think about 
capacity and gave fine picture quality. In light of the 
straightforward operation, it is simple and quick in fittings 
execution. H. Siddiqui et al. [3] proposed a story preparing 
based methodology for registering the missing green pixels 
in a CFA. The calculation lives up to expectations by 
concentrating a multi-dimensional gimmick vector 
involving subordinates of different requests processed in a 
spatial neighborhood of the pixel being interjected. 
Utilizing a measurable machine learning structure, the 
gimmick vector is then used to foresee the ideal interjection 

bearing for evaluating the missing green pixel. The 
parameters of the factual model are adapted in a logged off 
preparing system utilizing illustration preparing pictures. 
At the point when the green channel has been assessed, the 
red and blue pixels are evaluated utilizing bilinear addition 
of the distinction (chrominance) channels. Both subjective 
and target assessments uncover that the proposed 
demosaicing calculation yields a high yield picture quality. 
The calculation is computationally and memory effective, 
and its consecutive building design makes it simple to 
actualize in an imaging framework. D. Zhang et al. [4] 
exhibited a spatial-fleeting denoising and demosaicking 
plan that works without unequivocal movement 
estimation. They initially performed patch built denoising 
with respect to the mosaic CFA feature. For each CFA patch 
to be denoised, comparable patches are chosen inside a 
neighborhood spatial-fleeting neighborhood. The vital 
segment examination is performed on the chose patches to 
dispense with clamor. They  then apply a beginning single-
edge CDM to the denoised CFA information, and 
accordingly post-prepare the demosaicked edges by 
misusing the spatial-fleeting repetition to reduce the shade 
ancient rarities. The test results on reenacted and genuine 
loud CFA groupings show that the proposed spatial-
transient CFA feature denoising and demosaicking plan 
can altogether lessen consistently the clamor created color 
antiques and adequately protect the picture edge 
structures. W. Xiaolin et al. [5] proposed  a new joint 
demosaicking and decrosstalk method that counters the 
impacts of channel crosstalks by versatile minimum 
squares opposite separating. The freshest system 
incorporates the operations of deconvolution for crosstalk 
evacuation and insertion for shade demosaicing, and it 
presents a general structure by which any spatially 
changing crosstalks and differing spatial-ghastly 
relationships can be demonstrated and calculated into the 
color generation. Reproduction results uncover that the 
proposed procedure is very successful and fit to acquire 
both high shade loyalty and sharp, clean spatial subtle 
elements. S. H. Lee et al. [6] proposed a new H.264/AVC 
based squeezing first approach that endeavors the 
connection between the shade channels. For this, they 
proposed a between channel expectation model portrayed 
by a straight comparison in the RGB space. Particularly, the 
R and B pixels are anticipated by a neighboring G pixel or 
demosaiced G pixel at the same area. The proposed 
expectation plan further lessens the fluctuation of forecast 
mistake, and subsequently the proposed system gives 
around 1.45db increase normally and 2.2db addition at 
most extreme for the green channel over the standard 
squeezing first plan. For the non-green channel, normal 
addition is around 1.0db and most extreme increase is 
around 1.8db. I. Pekkucuksen, et al. [7] proposed a 
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directional method for the CFA introduction issue that 
utilizes multiscale color angles. The organization between 
color inclinations on diverse scales is utilized to create 
motions in vertical and level bearings. They decided exactly 
how much every bearing ought to subscribe to the green 
channel introduction predicated on these signs. The 
proposed system is not difficult to execute following its 
non-iterative and limit free. Investigates test pictures 
demonstrate so it offers prevalent target and subjective 
addition quality. W. G. Chen et al. [8]presented a new edge-
versatile shade interjection approach for CCFA. It contains 
two progressive steps: inserting in even bearing, and after 
that an edge-coordinated interjection is connected in 
vertical or slanting course. Exploratory results affirm the 
execution with this calculation both impartially and 
subjectively. I. Pekkucuksen, et al. [9]  master represented a 
simple edge quality channel to insert the missing shade 
values adaptively. Whilst the channel is promptly 
appropriate to the Bayer mosaic example, they  contended 
that the same thought could conceivably be reached out to 
other mosaic examples and portray its application to the 
Lukac mosaic example. The proposed arrangement beats 
other accessible calculations for the Lukac design regarding 
both destination and subjective examination. L.condat et al. 
[10] exhibited a crisp 2 × 3-intermittent CFA which gives, by 
development, the ideal tradeoff between heartiness to 
associating, chrominanc commotion and luminance clamor. 
Also, a simple and proficient straight demosaicing 
calculation is portrayed, which completely misuses the 
phantom properties of the CFA. Pragmatic tests affirm the 
predominance of  configuration, both in silent and loud 
situations. M. Nawrath et al. [11] displayed an approach to 
get shade pictures from loud Bayer separated information. 
The denoising and insertion steps are carried out 
independently, utilizing neighborhood systems for shade 
introduction and non-nearby channels for denoising. The 
fundamental preference of the technique are less smearing 
and decreased color ancient rarities particularly for 
profoundly textured pictures as contrasted with systems 
utilizing neighborhood separating for denoising. F.l.hi et al. 
[12] exhibited a story adjusting toward oneself method for 
this difficulty through help vector relapse. Dissimilar to 
earlier learning-based demosaicing routines, this strategy 
goes for concentrating picture subordinate data in building 
the instructive model, and  donot require any additional 
preparing information. Exploratory results demonstrate 
that  proposed system outflanks numerous condition of-
the-craftsmanship strategies in both subjective and target 
picture quality measures. Y.h.yang et al. [13] proposed a 
calculation  to perform the edge-protecting sign 
relationship based (EP-SCB) introduction [1] as a second go 
to those pictures restored from a few other existing 
insertion systems, for example, case in point neighborhood 

polynomial close estimation convergence of certainty 
interims (LPA-ICI) principle. Investigations uncover that all 
the pictures' Psnrs can be enhanced by the following pass. 
The effortlessness of the EP-SCB consequently makes it the 
privilege competitor being an upgrade determination for 
Dscs procedures. D. Lee et al. [14] presented a story shade 
channel show (CFA) picture layering plan compelling at 
taking care of high dynamic extent (HDR) representation. 
The proposed pipeline contains an arrangement of 
preprocessing steps emulated by a JPEG XR encoding 
module. A 8-directional edge-sensing component 
administrator is utilized to decrease estimation mistake and 
protect edge related data amid shade space transformation. 
The used Ycocg color space makes for a disentangled 
pipeline usage. Execution of the proposed arrangement is 
approved through target quality evaluation measurements 
and intricacy examination. Far reaching experimentation 
reported in this paper demonstrates that the proposed 
arrangement is suitable for constrained resce situations as 
an aftereffect of low unpredictability and elite. J.m. Guo et 
al. [15]proposed  a characterized based post-payment 
calculation for Color Channel Cluster (CFA) demosaicing. 
This strategy may be utilized for enhancing the picture 
nature of the added results got by other CFA pictures. To 
start with, every pixel is arranged by's neighborhood 
composition difference and edge. At that point, distinctive 
Minimum Mean-Square (LMS) channels are prepared to 
receive for managing pixels of different attributes. As 
archived in the exploratory results, the proposed plan can 
significantly help the picture quality; besides, a superior 
visual perceptual can be acquired. Quite, the proposed 
strategy can be seen as viable post-remuneration by making 
utilization of for any previous plans to yield a far better 
picture quality. D. Lee et al. [16] proposed two-layer color 
channel show to acquire a great picture and demosaicing 
calculations to insert the proposed two-layer shade channel 
exhibit. Albeit demosaicing and shade channel show 
outline techniques have now been enhanced together, late 
research results have demonstrated the execution 
immersion considering that the sub-examining of color 
channels is inexorable. To defeat this restriction, multilayer 
shade channel exhibits have now been created to get 2 or 3 
color information at single pixel position. This paper 
proposed one of two-layer color channel cluster, that 
incorporates a full determination in G channel and a half 
determination in R/B channel. To gage the execution, 
straightforward demosaicing calculations are displayed. 
Albeit straightforward demosaicing calculations are 
connected, the test results demonstrate that the proposed 
color channel exhibit builds CPSNR significantly as well as 
also declines the relics as like false shade, associating. I. 
Pekkucuksen, et al. [17]  proposed an introduction free 
edge quality channel and apply it to the demosaicing issue. 
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Edge quality channel yield is used both to enhance the 
starting green channel insertion and to apply the steady 
color distinction lead adaptively. This straightforward edge 
regulated system yields outwardly satisfying results with 
high CPSNR. I. Pekkucuksen, et al. [18]proposed a 
demosaicing strategy that uses multiscale shade 
inclinations to adaptively consolidate color contrast gauges 
from distinctive headings. The proposed arrangement 
doesn't require any edges since it for the most part does not 
make any hard choices, and it is noniterative. Albeit most 
suited to the Bayer CFA design, the methodology could be 
stretched out to other mosaic examples. To show this, they  
depicted its application to the Lukac CFA design. Trial 
results indicate so it outflanks other accessible demosaicing 
routines with an agreeable edge regarding CPSNR and S-
CIELAB measures for both mosaic examples. D.c. Sung et 
al. [19]proposed a slope based edge sensing calculation for 
shade channel exhibit interjection to help the edge data and 
stay away from zipper impact. Their system first 
concentrates the slope in different headings and adventures 
the inclination edge location to supplant alongside direct in 
point of interest. Analysis results demonstrate that their 
calculation performs superiorly in PSNR and visual picture 
quality contrasted and different calculations. S. C. Pei et al. 
[20] proposed a crisp system which utilizes Quaternion 
Fourier Change (QFT) and low pass channel to fulfill shade 
picture demosaicking. The proposed technique is tried on a 
few regular CFA designs and the adequacy of the proposed 
system can likewise be exhibited. Sadeghipoor et al. [21] 
tended to the circumstances of shade and NIR joint 
procurement. They proposed  a structure for the joint 
obtaining that uses simply a solitary silicon sensor and a 
sort of adjusted rendition of the Bayer color channel exhibit 
that is as of now mounted by and large in most shade 
cameras. Executing such a configuration for a RGB and NIR 
joint obtaining framework obliges minor changes to the 
fittings of business color cameras. Among the essential 
contrasts between this configuration and the standard color 
cam is the post-handling put on the caught qualities to 
recreate full determination pictures. By utilizing a CFA 
much the same as Bayer, the sensor records a mixture of 
NIR and one shade direct in every pixel. In cases like this, 
dividing NIR and shade diverts in different pixels is equal 
to explaining an under-decided arrangement of straight 
mathematical statements. To fathom this issue, they 
proposed a novel calculation that uses the different 
apparatuses created in the field of compressive sensing. 
This system brings about top notch RGB and NIR pictures 
(the normal PSNR in abundance of 30 db for the 
reproduced pictures) and demonstrates a guaranteeing way 
towards RGB and NIR cameras. 
 

4. CONCLUSION AND FUTURE SCOPE.  

In this paper, a survey of various demosaicing techniques 
has been conducted. A Demosaicing is a digital image 
process acquainted with reconstruct full color image from 
incomplete color samples output from image sensor 
overlaid with CFA.  Single-sensor digital cameras capture 
imagery by covering the sensor surface with a color filter 
array such that each sensor pixel only samples one of three 
primary color values. To render a full-color image, an 
interpolation process, CFA demosaicing, is required to 
estimate the other two missing color values at each pixel.  
 
In near future, an integrated color demosaicing algorithm 
with color correction algorithm may be proposed for 
further enhancement. Also some evolutionary optimization 
technique will also be considered to enhance the results 
further. 
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