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Technology is advancing and can be used to tackle the problem of image classification. This review
researches ecological change over a 30-year time frame and endeavors to pick up a superior comprehension
of human effects on a dry domain and their outcomes for territorial advancement. Multi fleeting remotely
detected soil fertility was obtained and incorporated to set up the reason for soil recognition and process
examination. In this paper we review all the techniques used for soil fertility detection using remote sensing
and it also studied mechanism to tackle issue of remote sensing and provide the information about soil
detection that is experimentally validated. Image processing techniques are used for the purpose of

classification. These technigues are also reviewed.
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1. Introduction

With regards to remote sensing, soil fertility detection
alludes to the way toward distinguishing contrasts in the
condition of land elements by watching them at various
circumstances. This procedure can be proficient either
physically (i.e., by hand) or with the guide of remote
sensing programming. Manual elucidation of change from
satellite pictures or ethereal photographs includes a
spectator or expert characterizing territories of intrigue and
looking at them between pictures from two dates. This
might be proficient either on-screen, (for example, in a GIS)
or on paper. While investigating ethereal photos, a
steroscope which considers two spatially-covering
photographs to be shown in 3D, can help photograph
elucidation. Manual picture understanding functions
admirably when evaluating change between discrete
classes (e.g., woods openings, arrive utilize and arrive cover
maps) or when changes are expansive (e.g., overwhelming
motorized move harm, designing preparing impacts).
Manual picture understanding is additionally a choice when
attempting to decide change utilizing pictures or
photographs from various sources (e.g., contrasting
memorable airborne photos with current satellite
symbolism).

Mechanized techniques for remote sensing soil fertility
detection more often than not are of two structures: post-
order soil fertility detection and picture differencing
utilizing band proportions. In post-arrangement soil fertility
detection, the pictures from each era are ordered utilizing a

similar grouping plan into various discrete classifications
(i.e., arrive cover sorts). The (at least two) characterizations
are analyzed and the zone that is grouped the same or
diverse is counted. With picture differencing, a band
proportion, for example, NDVI is developed from each info
picture, and the distinction is taken between the band
proportions of various circumstances. On account of
differencing NDVI pictures, positive yield qualities may
show an expansion in vegetation, negative values a
lessening in vegetation, and values almost zero .

IMAGE PROCESSING OPERATIONS:-
(A) Image Restoration

(B) Image Enhancement

(C) Image Classification

(A)image Restoration: In numerous applications (e.g.,
satellite imaging, therapeutic imaging,what's more,
galactic imaging) the imaging framework presents a
slight twisting. Frequently images are marginally
obscured and image rebuilding goes for announcing the
image. These operations point to adjust mutilated or
debased image information to make a more steadfast
portrayal of the first scene. This ordinarily includes the
underlying preparing of crude image information to
adjust for geometric mutilations, to align the
information radiometrically , what's more, to dispense
with commotion show in the information. In this way,
the nature of a specific image reclamation process is
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exceedingly reliant upon the qualities of the sensor
used to secure the image information. Image
correction and rebuilding strategies are regularly
named preprocessing operations since they regularly
go before further control and investigation of the
image information to remove particular data. For that
countless rebuilding methods will be utilized as a part
of this structure. They will help individuals to recoup
images of various kind. Additionally it is helpful to
choose the reasonable rebuilding strategy (Lillesand,
etal, 1994).

(B) Image Enhancement: To help visual understanding,
visual appearance of the protests in the image can be
enhanced by image upgrade systems, for example, dark
level extending to enhance the differentiate and spatial
sifting for improving the edges (Fig 1).The target of
image upgrade systems is to move forward the visual
interpretability of any image by expanding the obvious
refinement between the components in the scene.
Consequently over again image would be made from
the first image all together to build the measure of data
that can be outwardly translated from the information.
Upgrade operations are regularly connected to image
information after the fitting rebuilding systems have
been performed. Clamor expulsion, in specific, is a vital
forerunner to most upgrades.Average image
improvement systems are as dark level and
differentiate. Dim level method is utilized to fragment
an info image into two classes. One for those pixels
having values beneath an investigator characterized
dark level and one for those above this esteem. Dark
level thresholding is a straightforward query table

the surface sorts found in the imagery. These might be
utilized to recognize vegetation sorts, anthropogenic
structures, mineral assets, or transient changes in any
of these properties. Moreover, the ordered raster
image can be changed over to vector highlights (e.g.
polygons) keeping in mind the end goal to contrast
with other informational collections or with figure
spatial traits. The part of the image characterization
process is to sort all pixels in an advanced image, into
one of a few land cover classes, or topics. This classified
information may then be utilized to deliver topical
maps of the land cover display in an image. Typically,
multispectral information are utilized to play out the
characterization and the ghastly example introduce
inside the information for every pixel is utilized as the
numerical reason for classification . Accordingly image
grouping is to distinguish and depict, as a one of a kind
dim level (or shading), the components happening in an
image as far as the question or sort of land cover these
elements really speak to on the ground. The
consequences of image grouping are once in a while
culminate. Various variables influence the grouping
comes about, which are the goal of the arrangement,
phantom and spatial qualities of the data,the time
allotments of the information, the regular inconstancy
of landscape conditions in the geographic area, and the
computerized characterization strategy utilized Image
order is might be the most vital piece of advanced
image examination. Image arrangement is directed in
two modes managed and unsupervised.

1. Literature Review

which segments the dim levels in an image into maybe The techniques discussed in this section provide in depth

a couple classifications (those underneath a client into soil fertility detection and prediction mechanisms to

chose edge and those above). Thresholding is one of enhance quality and ultimately quality.

numerous techniques for making a parallel cover for an

1.1 SVM
image. Such veils are utilized to limit resulting handling g

to a specific locale inside an image. While if there [9]proposes SVM for oil palm based segmentation. Support

should be an occurrence of differentiation most vector machine is linear classifier which divides the image

satellites and airborne sensor were intended to oblige segments into two classes. Support vector machine is data

an extensive variety of light conditions, from dim cold points that are extended to accommodate point from the

locales to high reflectance forsake districts. The pixel within the image to desired level of segmentation. The

values in the lion's share of advanced scenes involve a hyper plane used to define segmentation includes

moderately little bit of the conceivable range of image
values. In the event that the pixel qualities are shown w(x,a)+b=0
in their unique frame, just a little scope of dark

qualities will be utilized, bringing about a low Equation 1: Hyper plane used in SVM
complexity show on which comparable elements night

is indistinct (Sabins, 2000).

The margin is denoted with p.

p(w,b) = min (w,b,x") min (w,b,x")
(C) Image Classification: Image grouping is the way xlyt=-1 x'y'=1

toward appointing classes to pixels in a remotely . .
. . . Equation 2: Margin parameter for SVM
detected information (Bortolot, 1999). Image order is a

way to change over unearthly raster information into a Larger the value of p more pixel values will be

limited arrangement of characterizations that speak to accommodated within the Segmentation.
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1.2 K MEANS CLUSTERING

[10][11] uses a Kmeans technique for detecting disease and
performing prediction accurately by simplifying parameters.
The elements that have homogenous properties are
grouped together by using grouping functions and these
elements have been identified by nearest neighbourhood
algorithm. For determining the problem the comparison of
threshold values against the values generated by grouping
function are to be done. Problems are reflected in the form
of deviation. The process is described by considering two
points ‘A’ and ‘B’. Let distance(A,B) is the distance between
points A and B then

a. distance(A,B)=0 and distance(A,B) >=0 iff A=B
b. distance(A,B)=distance(B,A)
c. distance(A,C)<=distance(A,C)+distance(C,B)

Property 3 is also known as transitive dependency. Distance
if close to zero then prediction is accurate otherwise error is
recorded. Error calculating metric is applied to determine
accuracy of the approach. Accuracy is given as

Accuracy=1-Error_rate

where Error_rate is given as

Error_rate=M
a

KNN is used in many distinct environments such as

classification, interpolation, problem solving, teaching and

learning etc. Major limitation of K means is that its

performance depends upon value of k. Accuracy is low and

further work is required to be done to improve accuracy.

1.3 Metric Evaluation

[12]The simplest method for prediction and grouping is
Euclidean distance where the distance has been utilized in
order to evaluate the deviations. Distance can be defined in
several ways. Let [x;,x,, —— ——,x,] is the distance of
points in terms of x coordinate and [y;,¥,, — — ——, ¥n]is
the distance in terms of y coordinate. The Euclidean
distance is defined as

Euclideanjisiance = Z(xi - y)?

Where i define range of values from 1 to n. All the
components of vectors are taken equally and no correlation
is evaluated in this case. The result of Euclidean distance
equation can be normalized. This is accomplished as

M; = (x;)?

Where averaging is taken over all the vectors in the dataset.
The scaled distance is obtained using the following equation

D? = Z (x; — y)?
M;

The scaled distance is adjusted value so that obtained result
lie between the specified range. The metric is used to
evaluate errors.

[13]-[15] For observing errors and accuracy Mean root
square error mechanism is to be utilized. Accuracy and
error rate is inversely proportional to each other.

RMS = \/(x — x,)?

This equation is used to evaluate Root Mean square error.
Lower the value of RMS more accurate a prediction.
Advantage of this approach is, convergence rate is better
but disadvantage is that it can work over limited values.
Non negative values are allowed and hence result always
lies between 0 and 1.
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TECHNIQUE CATEGORY APPROACH MERITS DEMERITS
PIXEL BASED COMPARISON OF Image It is simple in Complete metrics of
APPROACH PIXELS[5] Differencing(6] nature soil detection is absent
Interpretation is Optimal threshold is
easy difficult to fetch
Information fetched is
malicious which means
same information may
have different
meanings
It is binary in nature
which  means data
which is fetched either
give soil detection or
no soil detection. All
other information s
discarded.
No complete metric to
detect change
It is binary in nature
Information Subtle changes are
Image rationing(7] calibration is poorly detected
handled better Less accurate
Noise prone

Transformation based
approach

Regression Analysis
technique [8]

Index Differencing[9]

Vector
Analysis[10]

Change

Principal Component
Analysis
technique[11]

Tesselled cap
transformation[12]

Analysis of texture
(Texture
analysis)[13]

It reduces errors
arising lightning or
illumination

It reduces errors
arising due to
topological effect
and lightning

It can process any
number of spectral
bands

Soil detection s

determined  with
detailed
information
Spectral
manifestation if not
known then this

method is useful
Handles
redundancy
efficiently
Information
derived
components is used
Platform

from

independence
Stable spectral
components is
produced

Statistical
information is
present hence
information is
better classified
Higher textured

value is analysed

It is binary in nature

Prone to coherence
noise

Binary in nature

Land cover trajectories
are difficult to detect
Information from same
period is required for
predictions.

Difficult to label
information fetched for
soil detection

Change types are
difficult to differentiate

Metrics is absent or
below power
Difficult to label
information

Window size is critical
for this process.
Success rate is low
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Classification  based

Approach

Technique of post
classification[14]

Direct
Comparison[15]

Geographical
information system

GIS integration
support[8]

OBJECT Direct Approach Object fetched from
ORIENTED based on image and compare
APPROACH comparison[18] against the similar
object based from
other image
Classification based Segments  created
approach[19] separately are
compared
Time Bi Temporal Images
dependent(Temporal)
Soil detection[20]
Data Mining Data Mining of Remote sensing
Remote sensing through data mining
images [23]

Spatial
transformation is
analysed easily
Environmental
effects are analysed
effectively

Metric to detect
complete change is
present

One classification is
used for multiple
situations
Environmental
changes does not
affect accuracy of

this system

Image
interpretation and
analysis has
additional support
of GIS

Simple in nature
Implementation s
fairly easy

Similar  properties
reduces complexity
in calculation

Objects available in

images can
participate in such
approach
Topological
measure can easily
be detected
Classification based
changes can be

detected using this
approach

All  images are
arranged over a
single segment
Same geometric
properties are
possessed by
multiple images

It extract spectral,
geometrical and
derived images of
soil detection

Allow to search
through large
number of images
represented as
datasets

Spatial and
temporal based

images are easily
tackled

Knowledge and
relationship is

Accurate and complete
dataset is required for

prediction
Accuracy of individual
image determine
accuracy of entire
process

It is difficult to label
information

Change metrics are
absent or below power

Quality of data fetched
is low

Accuracy is low since
data source are
different along with
distinct formats
Segmentation
Dependent

From-to changes is not
handled

Multi temporal images
is not handled
effectively

Difference in size can
cause the problem
Locational changes
leads to error in soil
detection

Accuracy of
segmentation is critical
in this approach
Accuracy of
classification determine
accuracy of soil
detection

Accuracy is at stake
when distinct images
under varying shadow
conditions are fetched

New objects are
fetched
Integration of data

mining approach with

image analysis is
difficult.
Learning graphs

generated through this
approach is difficult to
understand.
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extracted easily
Clustering of
information
provides graphical
means of analysis

TABLE 4: collaborative comparison table of Pixel, Object and data mining approaches for soil detection

By looking at the listed table future endeavours can be decided to provide better approach for soil
detection in future.

2. Conclusion

This paper describes legion of techniques which are already researched and are used in soil detection in
remotely sensed images. Bi temporal and multi temporal image are main focused image through soil
detection techniques. This paper provides details analysis of all the techniques along with merits and
demerits of each. Mostly environment soil detection is area of focus through remote sensing. With the
increased high end images datasets data mining approach shown their potential towards remote sensing
applications also. In future collaboration of various techniques such as data mining along with object
oriented approach can serve effective mechanism to detect changes in remotely sensed images.

References

[1]  A. Li, G. Lei, J. Bian, and Z. Zhang, “Land Cover Mapping , Soil detection and Its Driving Forces
Quantifying in the Southwestern China From 1990 To 2010,” pp. 5445-5448, 2016.

[2] S. R. Kotkar and B. D. Jadhav, “Analysis of various soil detection techniques using satellite images,”
2015 Int. Conf. Inf. Process., pp. 664—668, 2015.

[3] R. M. Narayanan, “A shape-based approach to soil detection of lakes using time series remote
sensing images,” IEEE Trans. Geosci. Remote Sens., vol. 41, no. 11, pp. 2466—-2477, 2003.

[4] M. Hussain, D. Chen, A. Cheng, H. Wei, and D. Stanley, “Soil detection from remotely sensed images:
From pixel-based to object-based approaches,” ISPRS J. Photogramm. Remote Sens., vol. 80, pp. 91—
106, 2013.

[5] P. DU, S. LIU, P. LIU, K. TAN, and L. CHENG, “Sub-pixel soil detection for urban land-cover analysis via
multi-temporal remote sensing images,” Geo-spatial Inf. Sci., vol. 17, no. 1, pp. 26—38, Jan. 2014.

[6] M. ilsever and C. Unsalan, “Pixel-Based Soil detection Methods,” Two-Dimensional Chang. Detect.
Methods, pp. 7-22, 2012.

[7] S..MinuandS. Amba, “A Comparative Study of Image Soil detection Algorithms in MATLAB,” Aquat.
Procedia, vol. 4, no. Icwrcoe, pp. 1366-1373, 2015.

[8] T. Ramachandra and U. Kumar, “Geographic resources decision support system for land use, land
cover dynamics analysis,” Proc. FOSS/GRASS ..., no. September, pp. 12—14, 2004.

[9] G. Mancino, A. Nole, F. Ripullone, and A. Ferrara, “Landsat TM imagery and NDVI differencing to
detect vegetation change: assessing natural forest expansion in Basilicata, southern Italy,”
http://www.sisef.it/iforest, vol. 7, no. 2, p. 75, 2014.

[10] C.V. Analysis, “Change Vector Analysis ( CVA ) Soil detection : Methods.”

[11] A. A. Nielsen and M. J. Canty, “Kernel principal component analysis for soil detection,” SPIE 7109,
Image Signal Process. Remote Sens. XIV, vol. 7109, no. 0, p. 71090T-71090T-10, 2008.

[12] R. Lea, C. Blodgett, D. Diamond, M. Schanta, and U. F. Service, “Using the Tasseled Cap

JETIR1907J61 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 503


http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www jetir.org (ISSN-2349-5162)

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

Transformation To Identify Change,” Transformation, no. 2002.

M. ilsever and C. Unsalan, “TEXTURE ANALYSIS BASED SOIL DETECTION METHODS,” Springer London,
2012, pp. 35-39.

D. Lu, P. Mausel, E. Brondizio, and E. F. Moran, “Soil detection techniques,” Int. J. Remote Sens., vol.
25, pp. 2365-2407, 2004.

M. M. El-Hattab, “Applying post classification soil detection technique to monitor an Egyptian coastal
zone (Abu Qir Bay),” Egypt. J. Remote Sens. Sp. Sci., vol. 19, no. 1, pp. 23-36, 2016.

L. Gong, Q. Li, and J. Zhang, “EARTHQUAKE BUILDING DAMAGE DETECTION WITH OBJECT-ORIENTED
Institute of Crustal Dynamics , China Earthquake Administration , Beijing 100085, P R China Institute
of Remote Sensing and GIS , Peking University , Beijing 100871, P R China,” pp. 3674-3677, 2013.

P. Fisher, “The pixel: A snare and a delusion,” Int. J. Remote Sens., vol. 18, no. 3, pp. 679-685, 1997.

G. Chen, G. J. Hay, L. M. T. Carvalho, and A. Wulder, “International Journal of Remote Object-based
soil detection,” no. June 2015, pp. 37-41, 2011.

I. Niemeyer and M. J. Canty, “Pixel-based and object-oriented soil detection analysis,” 25th Symp.
Safeguards Nucl. Mater. Manag., 2003.

L. Rebelo and P. Lewis, “A Temporal-BRDF Model-Based Approach to Soil detection.”

J. Aguirre-Gutiérrez, A. C. Seijmonsbergen, and J. F. Duivenvoorden, “Optimizing land cover
classification accuracy for soil detection, a combined pixel-based and object-based approach in a
mountainous area in Mexico,” Appl. Geogr., vol. 34, pp. 29-37, 2012.

Lijuan Zhou, Zhang Zhang, and Mingsheng Xu, “Massive data mining based on item sequence set grid
space,” in 2010 2nd International Asia Conference on Informatics in Control, Automation and
Robotics (CAR 2010), 2010, pp. 208-211.

JETIR1907J61 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 504


http://www.jetir.org/

