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ABSTRACT
Feature extraction directly affect the classification process poor features leads to inaccurate classification results.
Feature extraction is complex task when we classify any sort of data may be it textual data, simple image and
complex image like remote sensing multispectral images. On the place of basic features used across the world, very
specific features are used for crop classification in the agricultural field. Finding those relevant features out of
available one is the first job on priority. Researcher used those features as an input for estimating agricultural
acreage from remote sensing images. This can introduced the concept of feature dimension reductionality.
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INTRODUCTION
Feature selection and feature extraction has a vital role in image classification. It is used to classify any sort of data
may be textual database, simple image or complex images like Remote Sensing Images collected through satellites.
In addition to features that available for usual data types used across the world, more specific features may be
needed for classifying agricultural areas or crops within agricultural fields. As classification accuracy is depending
on number of features we have selected, the more specific feature selection gives more accurate result. A feature
selection problem plays a key role when set of features are belonging to different domain like remote sensing.
Whenever we classify the object it represents in terms of set of features, feature selection problem consist of
selecting very specific features from whole set of available features and it is helpful that selection of very specific
features provides the most discriminative power.
a) Image Classification using SVM
During last decades, SVMs is more referable for various classification problems due to its flexibility,
computational efficiency and ability to handle high dimensional data [1,2]. Therefore, classification of
image should be done using SVM (Support Vector Machine) because it is proven through studies to be
one of the best classifier as compare to other (like neural network algorithm, fuzzy logic etc.).
Researchers examined hyperspectral images by applying machine learning algorithms like Maximum
Likelihood, Decision Tree, Artificial Neural Network and Support Vector and also tested sub-pixel
classification algorithms like LMM, ANN, & SVM for its behavior on effect of dimensionality of feature
space, effect of training sample size, and number of bands used to achieve better classification accuracy.
The finding of their research illustrate that upcoming statistical learning classifier SVM produces the best
accuracies as compared to other algorithms, even if number of bands increases to more than 100. [8].

PROPOSED WORK
a) Basic Steps for Image Classification
The following Fig 2 shows the basic steps for image classification process.
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Fig 2: Proposed System

In the Fig. 2 above, C1, C2, .., Cn refers to the classes or categories that images are classified into. In our case we
classified image into grain and non grain. Therefore the output shows in grain and non grain. Step
1, pre-processing, is required before applying any image analysis methods. First of all we crop the selected portion
of image the we are applying the noise filter and segmenting the image into different segments. In the step 2, feature
extraction is done. Here we extract number of features like length, width, height, area, roundness, brightness, shape,
mean, GLCM, border index, border length, entropy, height, standard deviation, shadow, roughness, rectangularity,
entropy, NDVI, connectivity etc. we will give these features as a input to our classification system. Finally, images
are classified into the responsive classes as grain and non grain by using SVM. Based on the classification results we
can perform acreage estimation.

RESULTS AND DISCUSSION
The following Fig 3 shows the feature vector for training samples. According to that features SVM classify result
into grain and non grain. The row shows the number of features that can be extracted. And column shows number of

training samples.
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Fig 3: Feature Vector

Here we have to find accuracy of the classified image for this we have two images for comparison. One is the
original image and second is the reference image and applies the accuracy formulae on it. Here the reference image
is nothing but the pre-classified image that can be processed in software or we can apply filter on the original image
to use it as a reference image or it can be image on which we can manually do labelling in paint. The following Fig 4

shows the original image and reference image.
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a) Original Image b) Reference Image

Fig 4: Images used for experimentation

Finally, by using training data set it can calculate the results. The following Fig 5 shows the acreage of total grain
area. We find the acreage out of total area which us the area of the field to total grain area. Here the total acreage is
3.1641 acres.
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Fig 6: Accuracy of Classified Image

The above Fig 6 shows the accuracy of classification. We find accuracy on the basis of features to be selected. There
are total 3093 features from these we need to find combination of features which gives more accurate result. There is
need to find combination of features those are more accurate. This task we have to do manually. The following Fig 9
indicate the accuracy of all 3093 features in 89.36%, with respect to this it gives classification result into grain and

non grain. Also it gives time delay in seconds it takes 585.99 s.
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CONCLUSION
We proposed the crop classification system. In this we can extract multiple features like glcm, standard deviation,
shadow, NDVI etc. and on the basis of these features we classify the result into grain and non grain. We evaluated
the performance of features by using linear SVM. On the basis of this classification we found the acreage of the total
area containing grain crop. Also we found the accuracy of classification. Here, the result shows the total acreage as
3.1641 acres and accuracy of classification is 89.36%, it required time delay as 585.99 s.

The future work we have to do is that finding the most relevant combination of features for agricultural field. Even,
this project can be extends to find best parameters for crop identification using remote sensing image sets. The use

of Evolutionary algorithms is envisaged for optimization of best features for said application.

ACKNOWLEDGEMENTS
This section should be typed in character size 10pt Times New Roman, Justified.

REFERENCES

[1] Harith Al-Sahaf, Andy Song, Kourosh Neshatian, Mengjie Zhang, “Extracting Image Features for
Classification ByTwo-Tier Genetic Programming”, WCCI 2012 IEEE World Congress on Computational
Intelligence June, 2012 - Brishane, Australia , 10- 15

[2] Minh Hoai Nguyen and Fernando de la Torre, Optimal feature selection for support vector
machines. Pattern Recognition, 43(3), 2010, 584- 591

[3] D. Lu, Q. WENG, A survey of image classification methods and techniques for improving classification
performance, International Journal of Remote Sensing, 2007, Vol. 28, No. 5, pp.823-870.

[4] Journals, losr; Shewalkar, Priyanka; Khobragade, Anand; Kapil Jajulwar, Prof. (2014): Review Paper on
Crop Area Estimation Using SAR Remote Sensing Data figshare. Https: // dx. Doi. Org/ 10.6084/
m9.figshare.1093769 Retrieved: 09 30, Jan 04, 2016 (GMT)

[5] Rongjun Qin, "A Mean Shift Vector-Based Shape Feature for Classification of High Spatial Resolution
Remotely Sensed Imagery,” in Selected Topics in Applied Earth Observations and Remote Sensing, IEEE
Journal of , vol.8, no.5, pp.1974- 1985, May 2015 doi: 10. 1109/ JSTARS. 2014. 2357832.

[6] Varadarajan, S.; Karam, L.J., "A No-Reference Texture Regularity Metric Based on Visual Saliency," in
Image Processing, IEEE Transactions on , vol.24, no.9, pp.2784- 2796, Sept. 2015 doi: 10. 1109/ TIP.
2015.2416632

[7] Femiani, J.; Er Li; Razdan, A.; Wonka, P., "Shadow-Based Rooftop Segmentation in Visible Band
Images,” in Selected Topics in Applied Earth Observations and Remote Sensing, IEEE Journal of , vol.8,
no.5, pp.2063-2077, May 2015 doi: 10. 1109 / JSTARS. 2014. 2369475

[8] Mahesh and Mather, 2006; Some issues in the classification of DAIS hyperspectral data,
International Journal of Remote Sensing, 27 (14). pp. 2895-2916

[9] zisha zZhong; Bin Fan; Jiangyong Duan; Lingfeng Wang; Kun Ding; Shiming Xiang; Chunhong Pan,
"Discriminant Tensor Spectral-Spatial Feature Extraction for Hyperspectral Image Classification,” in
Geoscience and Remote Sensing Letters, IEEE , vol.12, no.5, pp.1028-1032, May 2015 doi:
10.1109/LGRS.2014.2375188

[10] Shenglong Liao; Jubai An, "A Robust Insulator Detection Algorithm Based on Local Features and Spatial
Orders for Aerial Images,” in Geoscience and Remote Sensing Letters, IEEE , vol.12, no.5, pp.963-967,
May 2015 doi: 10. 1109/ LGRS. 2014. 2369525

[11]Libao Zhang; Aoxue Li, "Region-of-Interest Extraction Based on Saliency Analysis of Co-Occurrence
Histogram in High Spatial Resolution Remote Sensing Images,” in Selected Topics in Applied Earth
Observations and Remote Sensing, IEEE Journal of , vol.8, no.5, pp.2111-2124, May 2015 doi: 10. 1109/
JSTARS. 2015. 2394241

[12] De Stefano, C.; Fontanella, F.; Marrocco, C.; Schirinzi, G., A feature selection algorithm for class
discrimination improvement,” Geoscience and Remote Sensing Symposium, 2007. IGARSS 2007. IEEE
International , vol., no., pp.425,428, 23-28 July 2007.

[13]Habib, T.; Inglada, J.; Mercier, G.; Chanussot, J., ”Assessment of Feature Selection Techniques for Support
Vector Machine Classification of Satellite Imagery,” Geoscience and Remote Sensing Symposium, 2008.
IGARSS 2008. IEEE International , vol.4, no., pp.1V - 85,1V - 88, 7-11 July 2008.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[574]


http://www.ijesrt.com/

% THOMSON REUTERS
- ENDNOTE
[Mate*, 5(4): April, 2016] ISSN: 2277-9655
(I20R), Publication Impact Factor: 3.785
[14] Al-Sahaf, H.; Song, A.; Neshatian, K.; Mengjie Zhang, “Extracting image features for classification by
two-tier genetic programming,” Evolutionary Computation (CEC), 2012 IEEE Congress on , vol., no.,
pp.1,8, 10-15 June 2012.
[15] Akhtar, A.; Nazir, M.; Khan, S.A., ”Crop classification using feature extraction from satellite imagery,”
Multitopic Conference (INMIC), 2012 15th International , vol., no., pp.9,15, 13-15 Dec. 2012.
[16]Bo Wu; Liangpei Zhang; Yindi Zhao, “Feature Selection via Cramer’s V-Test Discretization for Remote-
Sensing Image Classification,” Geoscience and Remote Sensing, IEEE Transactions on , vol.52, no.5,
pp.2593,2606, May 2014.

http: // www.ijesrt.com© International Journal of Engineering Sciences & Research Technology
[575]


http://www.ijesrt.com/

