
HYPERSPECTRAL IMAGE 

CLASSIFICATION USING SVM MACHINE 

LEARNING APPROACH 

A.Gokila Vani1, Dr. V. Saravanan2, 

 
1Assistant Professor & Head, Department of Computer Science, KG College of Arts and Science, Coimbatore & 

Ph.D. Scholar, Hindusthan College of Arts and Science, Coimbatore. 
2Associate Professor & Head, Department of IT(PG), Hindusthan College of Arts and Science, Coimbatore. 

Email : gokilaavani@gmail.com, drvsaravanan2017@gmail.com 

Contact no. : 9789498209 

 

Abstract: Recently the analysis of hyperspectral images (HSI) acquired by remote sensors has gained substantial 

attention and is increasingly becoming an active research discipline. The classification of surface features from 

satellite imagery is one of the most important applications of remote sensing. The recent development of sensor 

technology resulted in the possibility to develop hyperspectral sensors which can acquire remotely sensed images 

in hundreds of spectral bands. Indeed, hyperspectral imagery provides a profuse source of information for various 

earth observation themes and applications. Despite this potential for information extraction, the classification 

techniques can provide better performance like high volume data processing, high dimensional space modelling, 

etc. Therefore, in processing hyperspectral images, the classification approaches have been proposed to 

hyperspectral data for spaces reduction.  
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I. INTRODUCTION 

Hyperspectral imaging (HSI) is a rising field where 

the upsides of optical spectroscopy as an 

investigative instrument are joined with two-

dimensional article representation acquired by optical 

imaging. The "hyper" in hyperspectral signifies 

"over" as in "too much" and alludes to the huge 

number of estimated wavelength bands. 

Hyperspectral images are spectrally over decided, 

which implies that they give abundant spectral 

information to recognize and recognize spectrally one 

of a kind materials [1]. Hyperspectral imagery gives 

the possibility to more exact and point by point 

information extraction than conceivable with some 

other sort of remotely detected data. In HSI, every 

pixel of the image contains spectral information, 

which is included as a third element of qualities to 

the two-dimensional spatial image, creating a three-

dimensional data 3D shape, some of the time alluded 

to as hypercube data or as an image block. A basic, 

understood case of a three-dimensional data block is 

the regular RGB shading image, where every pixel 

has red, green, and blue shading. Hyperspectral data 

solid shapes can contain retention, reflectance, or 

fluorescence range data for each image pixel. It is 

accepted that HSI data is spectrally inspected at in 

excess of 20 similarly disseminated wavelengths. The 

spectral range in hyperspectral data can reach out 

past the unmistakable range (bright, infrared). 

Hyperspectral imaging is a spectral imaging 

obtaining where every pixel of the image was utilized 

to get a lot of images inside certain spectral bands 

[2]. Hyperspectral imaging is a procedure that 

examinations a wide range of light rather than simply 

allocating essential shading (red, green, blue) to 

every pixel. The light striking every pixel is separated 

into a wide range of spectral bands so as to give more 

information on what is imaged. The algorithm and 

the image handling strategies related with HSI are a 

result of military research, and were basically used to 

recognize targets and different articles against 

foundation mess. Before, HSI has seen common 

applications, and has especially been valuable in 

satellite innovation. Hyperspectral imaging is a 

strategy consolidating spectroscopy and imaging, 

where each image is obtained at a tight band of the 

electromagnetic range. Hyperspectral image 

examination has developed into one of the most 

strong and speediest developing innovations inside 
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the field of remote detecting over the previous decade 

[3]. Rich wellspring of information created as range 

at every pixel, can be utilized to distinguish surface 

materials. Spectral data are frequently gotten utilizing 

either space-based or airborne stages. Hyperspectral 

sensors are the instruments that secure images in 

tight, coterminous spectral bands all through the 

unmistakable to approach infrared wavelength area. 

High spectral goals over a wide scope of the 

electromagnetic range empower the ID of the 

substance creation of the imaged target. Customary 

learning-based ways to deal with HSI data 

understanding depend on the extraction of hand-

created includes on which to pivot a classifier. 

Beginning right off the bat with basic and 

interpretable low-level highlights followed by a 

straight classifier, in this manner both the list of 

capabilities and the classifiers began turning out to be 

progressively intricate [4].  

Advances in hyperspectral detecting innovations and 

computational arithmetic has opened up new open 

doors in earth remote detecting and related 

application. Land spread mapping, target 

acknowledgment, material recognizable proof, 

accuracy farming plenitude and so on is not many 

applications that use the enormous abundance of 

information got through earth remote detecting. The 

data got from hyperspectral images should be 

changed over to a tractable type of information for 

simple stockpiling, data handling and simplicity of 

understanding. The most huge "leap forward in 

remote detecting has been the improvement of 

hyperspectral sensors and programming to dissect the 

subsequent image data [5]. Over the previous decade 

hyperspectral image investigation has developed into 

one of the most dominant and quickest developing 

innovations in the field of remote detecting. With 

regards to Earth Observation, signals originating 

from the Earth surface are changed by climatic 

irritations, for example, mists, water fume air 

vaporizers, and so forth. Along these lines, for remote 

detecting of surfaces and land spread, the reflectance 

is ideally utilized, characterized as the proportion 

between the radiated transition of the surface and the 

coincidental motion [6]. This proportion gives the 

reflecting adequacy of a given article for each light 

wavelength band. Reflectance is a characteristic 

property of the materials, autonomously of nature, 

and hence is exceptionally discriminative for 

classification purposes. Hyperspectral images are 

inborn to noise which may impede appropriate 

classification and so pre-preparing step gets 

important to lessen the noise in the image. It is 

obvious from this work band by band nonlinear 

dissemination expels noise, yet in addition jam edge 

information. This pre-processing  guarantees that, the 

noise in the data isn't engendered along a fell 

preparing plan. Dissimilar to denoising, dispersion 

smoothens the data by safeguarding the edge 

information, as it is urgent factor in highlight 

extraction procedure.  

II. LITERATURE REVIEW 

Gao, Bo-Cai, Marcos J. Montes et al [7], Existing 

environmental revision algorithm for multichannel 

remote detecting of sea shading from space were 

intended for recovering water-leaving radiances in 

the noticeable over clear profound sea zones and can 

only with significant effort be adjusted for recoveries 

over turbid waterfront waters. We have built up a 

climatic revision algorithm for hyperspectral remote 

detecting of sea shading with the not so distant future 

Coastal Ocean Imaging Spectrometer. The algorithm 

utilizes query tables created with a vector radiative 

exchange code. Airborne parameters are dictated by a 

range coordinating strategy that utilizations channels 

situated at wavelengths longer than 0.86 mm. The 

vaporized information is removed back to the 

unmistakable dependent on airborne models during 

the recovery of water-leaving radiances. Very 

sensible water-leaving radiances have been gotten 

when our algorithm was applied to process 

hyperspectral imaging data gained with an airborne 

imaging spectrometer.  

Signoroni, Alberto, Mattia Savardi,et al [8] break 

down the advanced hyperspectral imaging 

frameworks produce enormous datasets conceivably 

passing on an incredible plenitude of information; 

such an asset, in any case, presents numerous 

difficulties in the investigation and understanding of 

these data. Profound learning approaches positively 

offer an incredible assortment of chances for 

fathoming old style imaging errands and likewise for 

moving toward new animating issues in the spatial–

spectral area. This is key in the driving segment of 

Remote Sensing where hyperspectral innovation was 

conceived and has generally grown, yet it is maybe 

much increasingly valid in the huge number of 

current and developing application segments that 

include these imaging advancements. The present 

audit creates on two fronts: from one perspective, it is 

focused on area experts who need to have a refreshed 
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review on how hyperspectral securing systems can 

join with profound learning designs to settle explicit 

errands in various application fields. Then again, we 

need to focus on the machine learning and PC vision 

specialists by giving them an image of how profound 

learning advances are applied to hyperspectral data 

from a multidisciplinary viewpoint.  

 A. Gokila Vani, and V. Saravanan [9] Aerial images 

give a landscape perspective on earth surfaces that 

used to screen the enormous regions. Every Aerial 

image contains the various scenes to distinguish the 

articles on the computerized maps. The few systems 

have been created to take care of the issue of the 

scene classification utilizing input ethereal images. 

The strategy doesn't improve the classification 

execution utilizing progressively aeronautical images. 

So as to improve the classification execution, a 

Tanimoto Gaussian Kernelized Feature Extraction 

Based Multinomial GentleBoost Classification 

(TGKFE-MGBC) method is presented. The TGKFE-

MGBC procedure contains three significant 

procedures to be specific item based division, include 

extraction and ethereal image scene classification. 

From the start, object-based division parcels the 

airborne image into a few sub-bands. Ethereal image 

with multiple items is called as multi-spectral. The 

items in spectral bands are recognized by Tanimoto 

pixel closeness measure. This procedure lessens the 

element extraction time. Each item has various 

highlights like shape, size, shading, surface and so 

on. From that point onward, Gaussian Kernelized 

Feature Extraction is done to extricate the highlights 

from the items with insignificant time. At long last, 

the Multinomial GentleBoost Classification is applied 

for classifying the scenes into various classes with 

the removed highlights. The GentleBoost is a troupe 

method utilizes multinomial credulous Bayes 

probabilistic classifier as a feeble student and it joins 

to makes a solid one for arranging the scenes. The 

solid classifier result improves the aeronautical image 

scene classification precision and limits the bogus 

positive rate. 

Minu, S., and Amba Shetty [10] Hyperspectral image 

examination has developed into one of the most 

powerful and fastest developing advancements inside 

the field of remote detecting over the previous 

decade. Rich wellspring of information delivered as 

range at every pixel, can be utilized to distinguish 

surface materials. Interceding environment represents 

an impediment for recovery of data, the climatic 

impacts ought to be evacuated, to use the information 

for quantitative purposes. Throughout the years, the 

barometrical remedy algorithms have advanced from 

applied math way to deal with ways bolstered on 

thorough radiative exchange displaying. They are 

utilized for the estimation of the sign beneath the air 

dependent on the sign evaluated at the highest point 

of the air. The radiative exchange models are made at 

sensor brilliance using material science based 

radiative exchange conditions and data from climatic 

and sun information chronicles. Radiative models use 

physical qualities of the environment to determine 

water fume, vaporized and blended gas commitments 

to the air signal. All the more as of late, specialists 

have utilized mixes of applied math draws near and 

radiative exchange demonstrating approaches for the 

determinations of surface reflectance. This paper 

surveys hyperspectral climatic redress algorithm 

created during the previous years. An admired all 

inclusive air amendment frameworks has not been 

grown at this point. Some basic components are as 

yet missing and should be improved for a total 

environmental preparing.  

Audebert, Nicolas, Bertrand Le Saux, and Sébastien 

Lefèvre [11] examine lately, profound learning 

methods upset the manner in which remote detecting 

data are prepared. Classification of hyperspectral data 

is no exemption to the standard, however has 

characteristic specificities which make utilization of 

profound learning less direct than with other optical 

data. This article displays a cutting edge of past 

machine learning draws near, audits the different 

profound learning approaches right now proposed for 

hyperspectral classification, and distinguishes the 

issues and troubles which emerge to execute 

profound neural systems for this assignment. 

Specifically, the issues of spatial and spectral goals, 

data volume, and move of models from sight and 

sound images to hyperspectral data are tended to. 

Furthermore, a similar investigation of different 

groups of system structures is given and a product 

tool compartment is openly discharged to permit 

exploring different avenues regarding these 

methods.1 This article is planned for the two data 

researchers with enthusiasm for hyperspectral data 

and remote detecting specialists anxious to apply 

profound learning strategies to their own dataset.  

III. PROBLEM STATEMENT 

There are some principle challenges in hyperspectral 

data classification, for example, ultra-high 

dimensionality of data, a set number of named 
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occasions, and huge spatial changeability of spectral 

mark. These difficulties debase the capacity to 

separate the pair wise separation among focuses and 

make it hard to segregate the most important 

highlights, making the classification execution give 

off-base or mistaken outcomes. Machine learning 

approaches positively offer an extraordinary 

assortment of chances for fathoming traditional 

imaging assignments and likewise for moving toward 

new invigorating issues. The few techniques have 

been created to tackle the issue of the scene 

classification utilizing input aeronautical images [12]. 

The strategy doesn't improve the classification 

execution utilizing progressively flying images. The 

band determination issue and all the more for the 

most part dimensionality decrease can be considered 

as a data pressure issue. Inside this viewpoint, auto-

encoders permit to become familiar with a keen 

pressure with insignificant information misfortune.  

IV. PROPOSED WORK 

Hyperspectral imaging frameworks produce immense 

datasets possibly passing on an incredible plenitude 

of information; such an asset, be that as it may, 

presents numerous difficulties in the investigation 

and translation of these data. Machine learning 

approaches surely offer an incredible assortment of 

chances for settling old style imaging assignments 

and likewise for moving toward new animating issues 

in the spatial–spectral area. Hyperspectral images can 

pass on considerably more spectral information than 

RGB or other multispectral data: every pixel is in 

reality a high-dimensional vector normally containing 

reflectance estimations from many coterminous thin 

band spectral channels covering at least one 

moderately wide spectral interims. The classification 

of surface highlights from satellite imagery is one of 

the most significant utilizations of remote detecting 

[13]. The ongoing advancement of sensor innovation 

brought about the likelihood to create hyperspectral 

sensors which can procure remotely detected images 

in several spectral bands. The high spectral goal 

permits an itemized investigation of spectral marks 

for different land covers. Undoubtedly, hyperspectral 

imagery gives a lavish wellspring of information for 

different earth perception topics and applications. 

Regardless of this potential for information 

extraction, the exemplary image examination and 

classification methods experience a few difficulties 

including high volume data preparing, high 

dimensional space displaying, and the Hughes 

marvel. Be that as it may, a basic issue in the directed 

classification of hyperspectral images is giving an 

appropriate preparing set to a learning system [14]. 

a. Hyperspectral sources  

Hyperspectral sensors measure the force of the 

brilliant transition for a given surface and a given 

wavelength, for example a physical amount in watts 

per square meter steradian (W/(sr.m2 )). Exactly, per 

each surface unit (which compares to a pixel of the 

image) the sensor catches light radiated and reflected 

by the item as a range of a few several channels, 

which characterizes a spectral reaction bend. With 

regards to Earth Observation, signals originating 

from the Earth surface are changed by climatic 

annoyances, for example, mists, water fume 

barometrical pressurized canned products, and so 

forth. Along these lines, for remote detecting of 

surfaces and land spread, the reflectance is ideally 

utilized, characterized as the proportion between the 

produced transition of the surface and the accidental 

motion. This proportion gives the reflecting viability 

of a given article for each light wavelength band [15, 

16]. Reflectance is an inborn property of the 

materials, autonomously of the earth, and in this way 

is exceptionally discriminative for classification 

purposes. HSI alludes to imaging strategies likewise 

ready to gain, other than 2D spatial information xy, a 

thickly examined spectral information λ. The 

hyperspectral images are inalienable to noise because 

of photon impact, sensor bending, adjustment and so 

on. In this way, so as to improve the nature of image, 

dissemination is applied as a pre-preparing step. 

Dispersion smoothens the data as well as holds the 

edge information.  

b. Pre-processing the data  

Working with hyperspectral images frequently infers 

pre-processing the data. Other than the previously 

mentioned environmental and geometric redresses, 

band determination and standardization are 

frequently likewise applied. Those normalizations 

will affect how classifiers can isolate spectral 

highlights. Band determination: Depending on the 

sensor, some spectral bands may be hard to process 

or contain exceptions which change the range 

elements. For instance, we frequently expel bands 

identified with water retention, bands with a low sign 

to noise proportion and immersed values. Not just 

this improves the vigor of the classifiers by 

mitigating the noise present in the data, this likewise 

helps battle against the outstanding condemnation of 
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dimensionality that incites diminishing exhibitions of 

measurable classification models when the elements 

of the data increments [17, 18]. Band choice can 

likewise be utilized by dropping uninformative 

bands, for example utilizing Principal Component 

Analysis (PCA) or shared information. Be that as it 

may, band choice ought to be done cautiously. Solo 

measurement decrease can once in a while lead to 

more awful execution than utilizing the crude data 

since it may expel information that isn't valuable for 

pressure yet was discriminant for classification.  

c. Spectral classification using SVM 

The most direct methodology for arranging 

hyperspectral data is to consider it as a lot of 1D 

spectra. This 4 bodes well given its fine spectral 

goals yet low spatial goals. Every pixel relates to a 

spectral mark, that is a discrete sign to which a 

measurable model can be fit. In the spin-off, we limit 

our contemplations to machine learning approaches 

with nearly nothing or not master preparing, however 

those recently referred to [19].  

SVMs could be summed up to process nonlinear 

choice surfaces in n-dimensional space. The strategy 

comprises of anticipating the data in a higher 

dimensional space, where they are considered to have 

gotten straight divisible. The SVMs that were applied 

in this space prompted the assurance of nonlinear 

surfaces in the first space. This projection could be 

performed by utilizing a part technique. An 

extraordinary number of pieces exist, so it is hard to 

clarify their individual attributes. 

Algorithm: SVM classification algorithm for 

hyperspectral Image 

Data: HSI: HyperSpectral Image,  

GT: Ground Truth Classification  

Result: Classified fused image  

Begin;  

Im ← ReadImage(HSI);  

//Spectro-Spatial Dimensionality Reduction;  

//TLPP method;  

YT LP P ← T LP P(Im);  

//CBS method;  

YCBS ← CBS(Im);  

//Classification using SVM ; 

 CLP P ← SVM(YT LP P , GT);  

CCBS ← SVM(YCBS, GT);  

//Decision fusion using DST;  

CDST ← DST(CLP P , CCBS);  

End; 

The SVM algorithm search for the detachment 

hyperplane from which the class data are isolated. 

Since the approval precision is an estimation of the 

classifier speculation capacity, it tends to be subbed 

by utilizing the division records as the heuristics to 

pick the portion parameters [20]. Since the part 

capacities are associated with ascertaining the list 

esteems, the portion parameters can be picked by the 

file esteems. Just the punishment parameter C ought 

to be picked by the approval procedure, and the time 

required for the preparation procedure for various 

piece parameters can be spared. For every portion 

parameter mix, the estimation of the ideal partition 

record is determined. The biggest division list esteem 

presumably infers the most partition of the two 

classes in the element space, and the relating piece 

parameter mix is chosen. With the chose piece 

parameter blend a SVM model is prepared and 

checked for every punishment parameter with a C 

esteem. A while later, the C esteem that brought 

about a SVM model with the most noteworthy 

approval precision was chosen. The part parameter 

was chosen by the division file an incentive from the 

parameter mix for the classification of the issue. The 

preparation time of the proposed technique is made 

out of the count time of all partition record esteems 

and the SVM models preparing time for one portion 

parameter blend and all C esteems.  

V. EXPERIMENTAL RESULT 

In this section, we give trial results to test the 

viability of the proposed SVM technique for 

classification of HSI. In this proposed approach, 

many noise decrease techniques have been created so 

as to improve the classification precision. A large 

portion of these strategies speak to the first HSI as a 

lot of vectors. Thusly, they just adventure spectral 

properties, dismissing the spatial information, for 

example the spatial modification is lost. To together 

exploit spatial and spectral information, HSI has been 

as of late spoken to as a tensor.  
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Fig 1: Hyperspectral Image 

 If a spectral-only approach might work, it is not 

satisfying since it does not benefit from the spatial 

structure of hyperspectral images. Indeed, it is likely 

that neighbouring pixels may share some structural 

relationships (e.g. buildings usually have polygon 

shapes while vegetation has a fractal-like 

appearance). 

 

Fig 2: Applying SVM classification method 

Taking the spatial aspect into account during the 

analysis improves the model robustness and 

efficiency to these structural dependencies. SVM 

performed very well in distinguishing non-wetland 

classes, the difference in accuracy between the two 

groups. Aerial image scene classification accuracy is 

defined as the ratio of the number of (i.e. no. of) 

aerial images are correctly classified to the total 

number of images. 

 

Chart 1: Accuracy comparison 

 

 

Chart 2: Overall Accuracy 
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Overall Accuracy  
Total number of correctly classified piexls 

Total number of pixels 
  

Average Accuracy 
Sum of the accuracies of each class 

Total number of class
  

 Classwise Accuracy  
Correctly classified pixels in each class 

Total number of pixels in each class
 

 

The accuracy was calculated as it provides the 

benchmark for the assessment of SVM classifier. In 

order to monitor the environmental changes 

appropriately, search for an effective classifier for the 

classification of land cover is of crucial interest. 

VI. CONCLUSION  

Hyperspectral data can be treated by various spatial–

spectral perspectives. A large portion of the early 

techniques just endeavor data pixel-wise, working in 

the spectral bearing. This should be possible by 

extricating spectral marks from single pixels or from 

gatherings of them either encompassing a focal pixel 

or having a place with an article region. In any case, 

it gives numerous weaknesses. For this issue, this 

paper proposed a SVM classification technique to 

tackle the HSI classification issue. SVM got a lot of 

consideration because of its capacity to handle high 

dimensionality data and perform well with HSI data. 

Our technique accomplishes precision of over 90% 

for HSI image classification. 
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