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Abstract: This study consist of experiments on Hyperspectral 

remote sensing data for monitoring field stress using remote 
sensing tools. We have segmented Hyperspectral image and then 
calculated stress level using ENVI tool. EO-I hyperspectral remote 
sensing data from hyperion space born sensor has been used as 
the key input. QUACK (Quick Atmospheric Correction) algorithm 
has been used for atmospheric correction of hyperspectral data. 
EO-1, hyperion sensors data It has been observed that stress level 
depends on chlorophyll contents of a leaf. It has been observed 
that green field is with less stress and rock where no chlorophyll 
contents have most stress. We have also shown stress level in the 
scale of 1 to 9.  
 

Keywords: Atmospheric correction, Hyperspectral remote 
sensing data, Field Stress. 

I. INTRODUCTION 

Remote sensing data has great useful data which can be 
used for different field applications. Popular application of 
remote sensing is land cover land use. Role of vegetation 
analysis is more useful for sustainable development [1]. Crop 
identification and area estimation is one of the applications 
[2][3].  Land use land cover classification is very useful and 
used by many researchers [4]. Peoples have used many 
methods for classification. Indices are very useful parameter 
for classification. There are mono spectral, multispectral and 
hyperspectral remote sensing data available which has 
different significance and has different number of bands. 
Monospectral has single band, multispectral has many and 
non contiguous bands. Hyperspectral has thousands of bands 
and all are contiguous. Large number of information is 
available in hyperspectral data. Thenkabail found best 
wavebands for vegetation analysis to assess the vegetation 
and agricultural crop classification [5]. Vegetation Change 
may be Detected using remote sensing data and vegetation 
analysis method [6]. Vegetation identification using 
hyperspectral remote sensing data has been implemented by 
Erin et al.[7]. Modeling and vegetation analysis using remote 
sensing data for has been used by Goodchild [8]. 
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II. METHODS AND DATASET 

A. Area under Study 

We have chosen area of Aurangabad region, MH state of 
India for study land cover stress level. In the last week of Dec 
2015, we have made survey and collected ground truth. 
EO1sensor, which is Hyperion, was chosen to acquire 
required images of required time stamp. Table-I consist of the 
detail location of area under study. 

Table- I: Details of area under study (latitude, longitude) 

Left upper corner 20.31, 75.4 

Right upper corner 20.29,75.47 

Left lower corner 19.37, 75.26 

Right lower corner 19.39,75.18 

 

 

Fig. 1. Segment input image of region of interest 

B. Preprocessing 

The Input image is of 3381 (49 x 69) pixels. The main 
advantage of using hyperspectral data is that it has thousands 
of contiguous bands which contain lots of meaningful 
information. The disadvantage is that it required 
preprocessing due to atmospheric effect. QUACK (Quick 
Atmospheric Correction) algorithm has been used for 
atmospheric correction of hyperspectral data. EO-1, hyperion 
sensors data of dated 24th Dec 2015 has been used for 
experimentation purpose. This Hyperspectral data consist of 
242 bands. We have obtained 155 bands by applying 
QUACK and by removing 
bad bands [9][10]. 
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C. Segmentation 

Segmentation is necessary to evaluate and analyse methods 
and techniques effectively [11]. After preprocessing or 
atmospheric correction of hyperspectral image, we have 
segmented this image. We have ground truth of this segment 
or Region of interest (ROI) is of Waregaon village has been 
collected which has been shown in study area. We have 
extracted image that we want to analysis using segmentation 
feature of ENVI. We have provided this segment for 
vegetation analysis. Fig 1 shows segment of hyperspectral 
image acquired which has been used for vegetation analysis 
purpose. 

D. Vegetation Analysis 

Vegetation analysis is used to find stress on different plants 
of fields. ENVI tool has been used for vegetation analysis. 
Physical property of each material is different. When sun 
light incidents on any material reflection value is different 
and it depends on properties of material.  
This principle has been used to identify material. Remote 
sensing uses the electromagnetic spectrum. It gives us the 
electromagnetic energy reflected or emitted by the material 
which is available on earth's surface. Remote sensing 
acquired the information and data about an process or object 
without establishing physical contact with the process or 
object. Due to different level of chlorophyll contents present 
in each leaf, stress level can be decided. If leaves are more 
stresses then chlorophyll contents are less. If material are 
rock, stone, road then there is no chlorophyll contents. In this 
case stress level is more. This can be used to identify either 
stresses plants or fields as well as land cover material. 
ENVI tool gives us 9 levels of stress. Purple color or level 1 
indicate less stress and red color or level 9 indicate more 
stress as shown in figure. 
Spectral Vegetation Analysis method has been used for 
finding agricultural Stress. Fig 2 shows flow of method used 
for analysis. 

 

Fig. 2. Flow of methods used for vegetation analysis 

III. RESULT AND DISCUSSIONS 

It has been observed that result of vegetation analysis has 
given clear picture of classification of rock area from green 
vegetation area. Rock area has been shown by red color in 
figure. It indicates that no green area or no chlorophyll 
contents available so shown level 9. For other green area 
stressed level shown from 1 to 8 depending upon greenness 
of plants. Out of 3381 pixel 2558 pixels are correctly 
identified therefore accuracy is 75.65 %. 

 After analysis of vegetation stress fig 3 shows stress level 
of each pixel varying from 0 to 9. Level 0 indicates that pixel 
not classified. Level 1 indicates that pixel under less stress 
more chlorophyll contents. Level 9 indicated that no 
vegetation so had more stress. Fig 4 shows stress level using 
color code. Purple with less stress, Red with more stress and 
black with not classified pixel shown in figure. 
Fig 5 shows graphical representation of number of pixel in 
each stress level and fig 6 shows percentage of pixel in each 
stress level for segmented region of interest. 
 

 
Fig. 3. Stress level of each pixel matrix 

 
Fig. 4. Stress level of each pixel in the segment 
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Fig. 5. Number of pixel for each vegetation stress level 

 
 

 

Fig. 6. Percentage of pixel for each vegetation stress level 

IV. CONCLUSION 

Hyperspectral data is very useful as it contains contiguous 
many numbers of bands. Only atmospheric correction is 
required to Hyperspectral data as it is more affected by 
atmospheric noise. So we have been used QUACK (Quick 
Atmospheric Correction) method for atmospheric correction.  
In this paper, Vegetation stress level has been calculated 
using ENVI tool. Spectral Vegetation Analysis method has 
been used for finding agricultural stress level. It has been 
observed that 75.65% accuracy obtained for pixel wise stress 
calculation. Agricultural stress has been classified into scale 
of 9. Level 1 for less stressed pixel and 9 for more stressed 
pixel.  

Remote sensing images can be used for land cover land use 
classification and for finding agricultural stress and for 
vegetation analysis. 
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