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Abstract: Hyperspectral images are three-
dimensional images. These consist of two types of
domains. They were spatial domain and spectral
domain. Hyperspectral image contains very much
contamination while capturing from a spectral
camera. These images can be captured at a
particular wavelength using the electromagnetic
spectrum. To eliminate this noise various
techniques are there. A few of them are 1. Global
low-rank representation 2. Local low-rank
representation, 3. Sparse representation etc. while
eliminating this noise using various techniques, we
can apply for many problems like target detection,
material identification on the earth’s surface, and
agriculture field. Here we have discussed and
analyzed with opposing approaches and existing
strategies to solve the problems. Denoising
approaches have thus been the key step toward
developing object identification and classification
in remote sensing imaging applications and
military applications.

Index terms: Hyperspectral images, Global low-rank
representation [8], Local low-rank representation
[10], Sparse representation [10].

I INTRODUCTION

Now a day, hyperspectral images play a significant
position in the agriculture sector, medical, remote
sensing, and military applications [1]. This picture
consists an abundance of a block by block spectral
and spatial scene detail. In real-life scenes due to
minimal reasons like that dark current, changes to a
power source, whereas capturing phase. Generally,
hyperspectral images are contaminated by various
noise and don’t have clarity in the images to identify
materials.

The various methods of denoising will give the result
of the hyperspectral image into a matrix in which the
columns contain spectral information of pixels.
Because of the matrix-based techniques could not
give the spectral information [4]. But present days
denoising methods have been playing a critical role
in the different fields. The denoising methods are
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nonlocal due to the principles, the averages can be
calculated based on overall pixels of the images and
some pixels can be grouped [6]. The paradigms in the
denoising are classical and nonlocal based
approaching methods.

There are number of Hyperspectral image-denoising
methods used in the image processing. Sparse
depiction and low-rank portrayal are used in the
hyperspectral images to eliminate noise. Many of the
above strategies make to use the global use of the
low-ranked property worldwide. But here we must
use this approach locally. However, adjacent pixels
have strong correlations in both spatial and spectral
ways, certain blocks of pixels, which are free from
noise, that are belongs to HIS [3].

However, there are various noises applications of the
hyperspectral images, we are using based on our
needs like material identification, military, medicine
and agriculture fields. So, denoising plays important
role in this world. The techniques are manually for
hyperspectral images.

II.  HYPERSPECTRAL IMAGE DENOSING
TECHNIQUES

i Global low-rank representation: Global
low-rank representation is a denoising technique
which is mainly used for the hyperspectral images.
Here, in this technique, we use an entire image for the
denoising by applying the algorithms for the entire
image [8]. This is the first technique that can be
applied for the removal of noise present in the
hyperspectral image denoising.

ii. Local low-rank representation: Local low-
rank representation is an advanced technique to
global low-rank representation [10]. Here, in this
technique we consider an entire image to get our
required image denoising image. This can be used for
the removal of noise by taking several iteration
methods. That is, it can be taken to the state-of-the-
art method.
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i, Sparse representation: Sparse
representation is a technique that is using to DE-noise
the hyperspectral images. It is used to convert high
dimensional spectral into low dimensional [6].
Therefore, the image formed is free from abundant
contamination in the spectral and spatial images. This
technique is rottenly used to minimize the
hyperspectral data that can be either in the form of
spectral or spatial nature because of the features of
the hyperspectral images [10].

iv. Convolutional neural network:
convolutional neural network is a technique, which is
used for, object or image recognition. This can be
applicable where the pixels are the main objects to

apply this network. It can be worked with the several
layers that all layers are using to maintain visual
clarity of the hyperspectral images, which are having
enormously powerful vision to the object recognition.
Due to hyperspectral images, having a greater
number of bands it takes more time to get good
resolution and clarity of the identifying object.

V. Principal component analysis:  Principal
component analysis is a technique where we use one
step at a time using singular value decomposition
(SVD). Shifting the data did not change how the data
points are positioned relative to each other. It can be
used for the selected blocks of pixels are used to
remove the noise present in the images.

Table 1: A summary of hyperspectral image denoising techniques

Method/algorithm
S. No Title Reference implemented Advantage
The assessment of
independent Independent To denoise a linear
1. component analysis for component analysis prediction of Gaussian
the detection of D. Singh (ICA) noise in the hyperspectral
military targets from photos.
hyperspectral images.
The sparse
representation-based K-SVD algorithm To remove the sparseness
2. band selection for Hairong Qi and noise in the
hyperspectral images hyperspectral data.
The remote Sensing Reduces the difference
3. Scene Classification by between functionality at
Unsupervised Xiangtan Bottom-up method low levels and high-level
Representation seamanship
Learning
Nonlocal transform-
domain Filter for Block matching Representatively,
4, Volumetric Matteo 3-Dimensional reflecting the present state
Data Denoising and (BM3D) of the art in 2-D image
Reconstruction denoising.
Local Low-Rank and
Sparse Representation Block matching To remove strip noise in
5. for Hyperspectral Jie Huang 4-Dimensional the hyperspectral data.
Image Denoising. (BM4D)
1. CONCLUSION various techniques involved in hyperspectral image

This paper provides a study of the framework of
hyperspectral image denoising approaches that have
been discussed and presents a literature survey on the
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denoising. These methods are measured based on
denoising the hyperspectral image denoising based
on various techniques using various algorithms and
requested references are listed below. In denoising
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methods, we can adopt a Convolutional Neural
Network [CNN] [3] in the field of hyperspectral
image analysis, to investigate non-local similarities
and global low-rank properties.

The number of iterations in the algorithm
will reduce the noise that is present in the
hyperspectral image as band-by-band. So,
the performance of operation will become
easier to eliminate various noise in the
pixels.

In addition, a modern low-rank
approximation philtrum is invented for
philtra noisy 3D-patches. The entrants
outperformed consistently in a comparison
with the state-of-the-art GLF. So, this is our
key field to denoise in the analysis of
hyperspectral images.
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