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Abstract—Contaminants in cotton have serious effect on the quality of cotton fiber. The removal of cotton contaminants by 
manual system requires a lot of manpower and time consuming process therefore, automatic cotton contamination detection is 
used in cotton and other textile industries. Machine vision provides efficient and accurate detection of contaminants based on 
digital image processing algorithms. Various techniques in this field developed and implemented based on Co-occurrence 
Matrix Contrast Information, on the Basis of Wavelet, Neighborhood Gradient Based on YCbCr Color Space, using Intensity 
And Hue Properties, Based on RGB Space Model, using YDbDr Color Space, using X-Ray microtomographic image analysis, 
Cotton Using Near Infrared Optimal Wavelength Imaging, PCA for Detecting contaminants in Cotton and comparison with 
various color spaces. Intensity Hue Saturation (IHS) fusion technique has not been implemented for detecting different types 
of contaminants. Based on PCA and IHS fusion technique, we developed new methods for detecting contaminants in cotton 
efficiently and effectively. In this research we concluded that the technique based on IHS fusion applied on HSV color space 
is gives best result in terms of all contaminants detection, less number of false targets and the visual clarity of contaminants.  
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I. INTRODUCTION 
 
 Cotton contaminants refer to foreign fibers in cotton 
such as animal fiber, polypropylene twines, field 
plastic film, plant leaves, human hairs etc. So these 
contaminants in cotton can badly influence the level of 
quality for ginned cotton and its commodity market 
price, they affects the cotton production process and 
fiber dyeing evenness. There are lots of scholars from 
home and abroad study on how to purge away 
contaminants from cotton efficiently. In this paper, we 
separate gray and color information in YCbCr, 
YDbDr, IHS, and HSV color space, and design cotton 
contaminants detection algorithms based on PCA 
fusion and IHS fusion techniques. 
 
Cotton contaminants detection system is shown in fig. 
1, which consists of three parts. First part is cotton 
image collection part, second part is the contaminants 
detection part and third part is the reporting part. The 
first part collects images of raw cotton layers on the 
time of ginning and images are converted into desired 
color space and after processing on the images, the 
resulting image will produce fused image which 
shows contaminants.  

 
Fig. 1: Cotton contaminants detection system 

II. RELATED WORK 
 

Wavelet packet 2-D technique is used for the 
decomposition of 2-D image which selects the best 
base structure to set entropy type and value for 
compression & de-noising. Subsequently, the wavelet 
coefficient is analyzed and processed to carry 
multi-scale reconstruction from the information 
obtained and finally, wiener smoothing filtering and 
binary processing is used to get required image of 
contaminants. Conversion of images from RGB to 
YCbCr color space, obtained gray image and color 
component images. For intensity image, 
neighborhood gradient is used to sharpening an image 
and iterative thresholding is used to binarize the all 
the images (Y, Cb, Cr, Cb) for segmentation and 
simple fusion technique is applied to get fused image. 
 
In other technique for detection of cotton 
contaminants, the channel background is selected in 
the cotton model space to solve the interference of 
background for the detection of contaminants. Some 
use YDbDr, YPbPr, YCbCr and IHS color spaces to 
detect small contaminants from the cotton with 
comparative analysis [4]. Also, YCbCr, YDbDR and 
HSI color spaces are used for detection of 
contaminants from cotton using PCA fusion. One of 
the main objectives of this technique is to detect small 
contaminants from the cotton with more clarity which 
was not much possible with normal fusion method. 
YDbDr color space is found better than other two color 
spaces to detect contaminants more accurately.  
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III. PRINCIPAL COMPONENT ANALYSIS 
(PCA) FUSION TECHNIQUE 

 
In PCA fusion, the principal components are used to 
fuse images. First principal component is taken along 
the direction of the maximum variance. Second 
principal component (PC) is in the subspace, vertical 
(perpendicular) to the first PC. Within this subspace, 
this component points the direction of maximum 
variance. The third principal component is the 
maximum variance direction in the subspace and 
vertical to the first two variances and so on. The image 
fusion using Principal component analysis is 
represented in fig. 2. 

 
Fig. 2: PCA fusion Technique. 

 
3.1 Improved Algorithm using PCA Fusion 
Technique for Cotton Contaminants Detection 
1.   Get image from source and transform into desired 

color space (YCbCR, YDbDr, IHs or HSV color 
space). 

2.   Extract layers (three layers ) from transformed 
image (Y,Cb,Cr or Y,Db,Dr or I,H,S or H,S,V). 

3.   Binarization of layers. 
4.   F1= {PCA fusion on Layer-1 and Layer-2}. 
5.   F2= {PCA fusion on F1 and Layer-3} and get the 

final fused image (F2). 
 
The algorithm is shown pictorially in fig. 3. 
 

 
Fig. 3: Improved algorithm using PCA fusion. 

IV. INTENSITY HUE SATURATION (IHS) 
FUSION TECHNIQUE 

 
IHS transform is a frequent used fusion method, I refer 
to intensity; H refers to hue and S refers to saturation. 
As human eyes can get higher resolution on image 
intensity than on hue and saturation, so MS images 
are converted to IHS color system, after histogram 
matching of MS image with PAN image the new 
intensity image I’ replacing the I component of MS 
image then apply I'HS to the RGB inverse transform 
as shown in fig. 4. In this way, the result image can 
have the characteristic of spatial resolution level of 
high resolution. 

 
Fig. 4: IHS fusion Technique 

 
4.1 Proposed Algorithm using IHS Fusion Technique 
for Cotton Contaminants Detection 
1.   Get image from source and transform into desired 

color space (YCbCR, YDbDr, IHS or HSV color 
space). 

2.   Extract layers from transformed image (Y, Cb, Cr 
or Y, Db, Dr or I, H, S or H, S, V). 

3.   Binarization of layers. 
4.   Transform original RGB image to Grayscale 
5.   The histogram equalization of Gray scale image 

and Intensity image (Y or I or V) of transformed 
image. 

6.   Replace the Intensity image with new Intensity 
image 

7.   Inverse transformation from YCbCr or YDbDr or 
IHS  or HSV to RGB image 

8.   Transform RGB image to Grayscale image. 
9.   Binarization of Gray scale image and get final 

image. 
 
The algorithm is shown pictorially in fig. 5. 

   
Fig. 5: Proposed algorithm using IHS fusion. 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-12, Dec.-2014 

 Implementation Of IHS Fusion Technique And Comparative Analysis With PCA Fusion Technique For Cotton Contaminants Detection 
 

98 

V. EXPERIMENTAL RESULTS, VISUAL 
OBSERVATION AND COMPARATIVE 
ANALYSIS 

 
In this experiment, the training samples are the cotton 
images with contaminants. Simulation results (fused 
images), visual observation and comparison tables are 
given below. 

 
Fig. 6 shows the original contaminated cotton image, 
fig. 7 to fig. 9 shows thefused images of PCA fusion 
technique, improved technique and proposed 
technique respectively. Visual observations from 
fused images we have got more false targets from PCA 
technique that are not contaminants but less false 
targets by improved and proposed techniques. 
 
Table 1 to Table 3 shows visual parameters and we 
have got all contaminants detected with proposed 
technique and HSV color space, also clarity of fused 
image is excellent with proposed technique.   
 
Mean execution time is shown in bar graph (fig. 10) 
and Table 4 shows the mean execution time. 
 

                                             

Fig. 6: Original image 
 

 
Fig. 7:  PCA fused images 

 
Fig. 8: Improved algorithm using PCA fusion images. 

 

 
Fig. 9:  Proposed algorithm using IHS fusion Images 

 
Table 1: Visual observations of PCA fused images 
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Table 2: Visual observations of improved algorithm 
using PCA fused images 

 
 

Table 3: Visual observation of proposed algorithm 
using IHS fused images 

 
 

Table 4: Mean execution time (sec.) taken by PCA, 
Improved algorithm and proposed algorithm 

techniques 
 

 

 
 

Fig. 10: Bar graph of mean execution time taken by PCA, 
Improved algorithm and proposed algorithm 

 
For Bar Graph: 
*Bar 1, 2 and 3 for YCbCr color space. 
*Bar 4, 5 and 6 for YDbDr color space. 
*Bar 7, 8 and 9 for IHS color space. 
*Bar 10, 11 and 12 for HSV color space. 
 
CONCLUSION 
 
The results of PCA fusion technique, improved 
algorithm using PCA fusion technique and proposed 
algorithm using IHS fusion technique on YCbCR, 
YDbDr, IHS and HSV color spaces for the detection of 
contaminants in cotton are observed. The objective of 
this paper is to detect all contaminants from the cotton 
with more clarity and less number of false targets. A 
comparison of visual observations between these four 
color spaces using different techniques has been 
carried out and found that all the contaminants in 
cotton are detected in proposed algorithm using IHS 
fusion with HSV color space with less number of false 
targets and clarity of contaminants. However, cotton 
contaminants detection algorithm still needs to be 
optimize for execution time and development of cotton 
contaminants detection technique using other fusion 
techniques like wavelet, HPF etc.  
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