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ABSTRACT mexipmm  probability. The peaformance of meminaum

Hyper speciral and omili speciral image analysis is the
copmwnly used techmigue for Jmd nse md land cowver
classification. Effective use of the land cover can play a viml
tale in the development of coumiry. Muld specmal satellites
use paasive sensar, hence the ooty source of enarzy invalved
in the acquisition of satellite magery is the redectnce of the
sum. In arder o iovesdgate the role of mdividual bands of the
Wisible and mTe-red region in the recozuton of land covers
much a5 vezsmiton, noo-vegetation, settlements and bamrsn
lard an extznsive research bas been carmed out

This paper is focused m the dissection and comtnbuton of
individual component (bard) of SPOT-5 mmagery for land
cover  amalysis a3 well Inm dhis aricle  ewtemstve
experimertation kas been carmied out which reveals the effzct
of individoal and combine bamds in the recognition of land
cover. Classificadens of varipos bands were dope using
mupervised machine leammng classification, random forest
classider has been used for classificaton purpose.

Kevwords
cover classifcatdon, SPOT-3, mlt-spectmal magery,
random forest, MIE. SWIE.

1. INTRODUCTION

In remote sensing apalysiz, the primary source of obiuning
the imapery is samellite The sensors m the satellite are
responsible for the comversion of sunlizht ensrzy into poels.
Based on the sensor feafures sensors are either mult spectmal
or Inyper spectral. BMult specmal sensors has multiple bands
while hyper specmal has more than lwmdred bmds and are
thms hyper spectral semsors e more powsrfil from
mviltizpacyal with the capapility of storng mors informaton
rezarding the peozraphy of a surface

To make use of the satellite imagery commonly machins
leamning techmiguas are used. Common approachss Sllowed
are pixel and object based classification of the imagery. In
oiject based classification approach, the gven image is
dovided mfo small object called parches, based an paiches
traiming sef is created for classifier leaming while in pixzel
bazed approach the underlying pixels of the image is
considered as features, these feanmes are processed for the
detecion. of area of interest Vamous methods bas besn
adopted for the classification of land covers, in literanure the
state of am classifier used for land cover amalysis, chapge
detection and land wse apalysis are SV, ANN, MLE and
Fandom forest Maxirmum likelibood classifier is from the
parmeemic et of classifiers which use the prior information
oot the svent Based oo these prior probabilides the
probability of an event for all the classes are caloulated. the
most probable class for the event i3 the ome hawving the

likalhood compared with the distance based classifer such as
Minmmym distance and Mahalanobis distancs, which showsd
that maxirmem lkelibood kas the hizh recognition compared
o the other classifers, the comparizon was carried ot on Taw
Lamdsat thematic Mapper magery having resolution of 90m
[1]. For pixel based classification such as chapge amalysis,
lned cover dlassification is mostly suited [3-6]. The smength
of MLE has also been imvestigated in the use of thematic data
[2]. MLE uses the probability dstribution based on which the
incoming pinel is classified and hepce this technique fadls o
discriminass betwesn pisels having the same  specmal
sigmanres compered 0 pop-pammeiric cassider such as
AMM [7]. A peural petwork copsists of input, oufput and
hidden layer. The mput layer of the nevral network consist of
Taw data which is presented in the fSorm of vectors, the hidden
lryer comtains the kemals or actvaiion fimetion which maps
the mput w0 the outpur layer. The smepsth of ANN has
infusnced the process of classification of both hyper specmal
i mmlt-specmal satelie imagery compared fo other
paramedic approaches [B-12). Beside ANN and MTE 5WVM is
also used for land cover classifcation On low reselution
satellite imagery SVM has outperformad MLE and AN [13].
EVM ooates an optmal decision boumdary for the classes,
eriginally the SV wese used for binary classification. Today
EVM has vamous monbinear kemmels such as Basis functicn
(FBF), Polypomial and sipmoid []4] For pmuel based
clazsificazon of satellite imap parametric and noo-
paramemic classifier has been used [15] Based SVM and
AN, Bandom forest is also wsed for land cover amalysis in
the recent shadies [18]. A random forest is a tres based
clazsifier or more specifically modom forsst is am ensembla
classifier which combines more than ope Tee using
bootstapping and baggzing approaches to make a rmdom
farest. More detal about rapdom forest can be foomd m [17]
The comperison berween parameiric mmdom forest and non-
pameTic MLE shows that random forest has the high
accimacy on high resalution tmagery [18]. The random forest
based approach has alse besn appled 1o the high resoluton
Lamdsat Imagery mmd has shown better mesuls [18]. Faor
amricuiiral change detection the use of Nommalized difference
vegetation Index (WDAT) has besn advocated. MDAWT uses
vegetation indewes which are helpful in determining the
change in the agricuitmre In [146], the arhar kas demonstrated
the role of vegetation indexes to locate the land use and land
cower changzes over a pervod of tme.

In this paper, we have illusmated the rale of individaal band of
the muli-specmal satellite magery on land wse classificadon
detection and classification. The experimentafion semap was
carmied ot oo SPOT-5 satellite imapery which consist of Foar
bapds pamsly Green, Fed WMear infra-red and Short Wae
Infz-red The high resoludon daszsst were classifier using 10
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7 INIRODUCTION

computers of the past and the smartphones of today will
be the wearables of tomorrow but the limitation comes

utilizing the system
resources (Minkyu ef al, 2013). Most of the consumer
devices are used as a multimedia gadget, therefore the

Work on developing a codec which can produce
substantially good quality videos with high compression
ratios and respectable performance was started as early
as 2004(ITU-T, Recommendation H.265), With the need
of achieving high compression rmatios, computational
performunce of the codec is also of great Importance
considering the most common usage of these codecs und
the sargeted devices which have usually very low
reserves of battery power 1o sustain and maintain longer
usage of the device. Disinterment of the codec in terms
of high compression ratio, higher performance and fow
pawer cansumption is the main purpose of this paper.

need for providing visually appealing multimedia > VIDEO CODECS AND LIBRARIES
consent at lowest bitrate and least power consumption is wn'“" ";"" “mmmg&m iheir respective

A. HEVC (High Efficiency Video Codec):

HM version 14 was used for the evaluation of
HEVC/H265 intra encoding. We considered  Inten
Period of |, max coding unit (Max C1) of dsod, shee
mode of 0 and slice argument of 1500 in our
experimental setap(Sullivan ¢t af, 2012).  The source
code of HM was downloaded from their website and
compiled using Microsoft's Visual Studio 2013 with
defoult settings (Zhenzhong et al. 2008).

B WAVC Video
(Adnnu M
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I ~ ¥ performance analysis, Ollowed by Section 6 with

There are different standards of image compression
and decompression. Four of the very famous and widely
wad image compeession  standards include Joinmt
Photographic

(JPEG), JPEG-XR

Expert  Group

explanation of the considered performance anulysis
factors. Section 7 provides the results and discussions
about the obtained performance. Finally the conciusion
of the paper is provided in section 8.

2. OVERVIEW OF COMPRESSION

ORITHM
For our performance analysis study of the image
encoding algorithms, we compared the performance of
the most widely used compression algorithm -i.e. JPEG
2000 with the JPEG (basic algorithm mostly used in
digital cameras), WEBP (commonly used on web) and
JPEG XR (extended version of JPEG).

1.1 JPEG

This is well known standard developed in
1980°s.The file name extensions for JPEG
are jpe, cjpeg and Jjpg. JPEG is one of the image
compression  technique commonly used for  lossy
compression in digital images. It allows a trade-off
between storage size and image quality (Tung Nguyen,
et al, 2012)

2.2 JPEC-2000

JFEG 2000 is # continustion of JPEG stundard. Jt
was made standardized in year 2000. The reason behind
its standardization was in order 1o super seed the JPEG
Wavelet Transform, The filename extension is JP2,

coding as well as it offers several mechanisms for

spatial random access and region of interest access at i
varying degree of granularity (Dufiu, e al. 2000). “
23 IPEG-XR N
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L INTRORUCTION

Most social media  applications offer  photo-
uploading services to users, The users can tag their
photos public or private. 1t has been observed that most
of the photos related to points of interest are kept public
and hence they could easily be accessed through the
Application Programmer Interfaces (APls). These
photos an be analyzed to extract useful information,
This paper presents a framework for extructing the POI
connectivity through mining these publically availabie
social media photos. Such a framework could be
utllized in various ways for tourism improvement such
45 (1) building an intelligent recommender system for

Atificial Intelli planning techniques (Sinin, ef al.
2004; Saleem, e . 2013) and (2) helping the tourism

nenagement authorities 1o predict the tourism statistics
of the nearby POI once they have collected statistics of
a particular POl which will help in efficient resource
management for sustainable tourism.

analyzes the publically pyiilable phosos on Flicker
(http:/Awww. flickr comiservices/api’)  w find  the
connectivity between two points, The basic principle for
connectivity measurement is straightforward: if & user
has taken a photo of point A, and has also taken a photo
of point B at the same time or same day; we assume tha
he has visited both points at the same day.

The rest of the paper is organized as follow
Section 2 states the related work from literature, Section
3 gives an overview of Flickr (an image tagging
website) APIs, Section 4 explains the structure of the
database for storing different parumeters of the photos,
Section 5 details the connectivity measurement
algorithm, Section 6 presents a case study and Section 7
concludes the paper with future directions.

. W

Zheng er @l have camied out a comprehensive
literature survey on the utilization of geo-tagged
multimedia (Zheng, ¢/ al. 2011). They have categorized
the geo-tagged muliimedia utilization research into four
broad categories: organization and summarnization of
photos (Smith 1996 Camara and Raper 1999 Jung
1999; Lim, et al. 2002; Toyama, «f al. 2003; Naaman,
et al, 2004; Pigeau and Gelgon 2004; Jaffe, er al 2006;
Hewer and Dupke 2007), mining knowledge from geo-
tagged multimedia (Jaffe, et ol 2006: Kennedy, ¢t ol
2007; Hile, e al. 2008), leaming landmarks (Kennedy
and Naaman 2008: Abbasi, Chernoy ¢f al. 2009), and
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I INTRODUCTION
Access of information s considered as a basic
human right. Intemet is one of the major sources of
information in the modern world. Most of the
information on the intemet is available in English, being
the widely spoken language in the World, However,
there is still a huge population that can't use this
infonmation as it is incapable of reading and writing in
English (Hussain, e o/, 2004), For example in Pakistan,

ef 0l,2004). After inception of UNICODE in carly
19904, some online Urdu publications hiave started using
Unicode (Hussain, 2008). Unicode 4.0 completely
supports Urdu language (Hussain, & al, 2004)
However, the display of text is only a one dimension in
ICTs" whereas other dimensions include writing as well
The basic device for such input is Keyboard,

Keyboard layout design is an integral part of local
language computing standards (Hussain, ¢/ ol 2004),
The QWERTY keyboard has been used as a primary
input method for a long time though it is being
considered as a less efficient, incorrect standard and
poor arrangement for touch typing by many expens
(Matias, ef al,1996), The QWERTY keyboard layout
was invented in 1868 and was designed 1o separate most
frequently occurring letter pairs to get rid of mechanical
clashes caused during fast typing (Jasmin & Casasanio,
2012), The factor of ease In typing or learning was not
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ON THE PEEFORMANCE OF SUPERVISED CLASSIFIERS FOR CROP
IDENTIFICATION AND ESTIMATION USING MULTI-SPECTRAL IMAGERY
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ABSTRACT

The objective af this research is fo imestigate crop estimation using SPOT-5 sateliite imagery. We specifically con-
sidered tobacco as our pilof crop and compared the ebfained resulis with manually delineated calculations. For
this rezearch SPOI-F imagery af 1.5m spatial resoiution, was provided by Space and Lpper Atmosphere Research
Commission (SUPARCO), space agency gqf Pakistan. After preprocezzing, which iz a preparatory step in analyzing
and clazsyfying zatellite imagery fo improve classification results and reduce the efforts and processing fime, different
supervited classifiers namely Maximum Likelihood approach, Neural Network and Minimum Distance Clazsifier hane
Bbaen used to class{fy the imagery. Training data for clazzifiers has been collected through multiple field surveys using
PS5 recetvers. The results obtained clearly show that the performance af maximum-likelihood clazsifier iz better than
the other considered counterparts. Also it iz indicated that the newly developed syztem offer an efficient, reliable and

Jaster approach for estimation af tebacce crop.

EEY WORDS: Crap Estimation, SPOT-J imagery, Maximum Likelihood clazzifier. Neural Network, Region of Interest

(ROI, Minimum Distance Clazsifier

INTRODUCTION

Pakistan is the Tih largest tobacco growing country
in the world'. Pakistan Tobacco Board (PTE), a govern-
ment oTgamization is regnlating tobacoo rop Erowing in
Pakistan. The FTE play an important role to measure and
estimate the total vield of tobacco. This yvield measure-
ment and estimation of tobacoo crop Is very mportant for
government agencies and tobacco regulatory anthorities
to strictly monitor the tobacco producdon and fo keep
its production within allowed limits. Furthermore it also
belps m mrackmg proper tax collecton on the basis of
tobacco crop vield.

Conventional strategies based on manual measure-
ments are curently used within Pakistan to estimate the
owverall tobacco yield which is not only time consuming
but also prone to buman errors. Furthermore, confrolled
monitoring of twbacco cop within remote villages of
Pakistan is ouly possible throngh remote sensing because
mncooperative atitude of the roral community to limit
tobacco production and to deposit Tax remms on Tobacco
wield is 3 major limitation in precise yield data collection
using manual messurements.

In this paper, we investigate the application of remote
sensing for crop identificarion and estimation msing
different approaches such as Maximum Likelibhood

classification, Meural Metwork and M Distance
Classifier.

Since the development of remote sensing systems, its
nuse is highly considerad by both the research and dewelop-
ment community for agricultural purposes. Diata dermved
from these systems has been used for crop mappmg,
crop type identificaton and crop area estimation. Crop
productivity i.e. its type and spafial area coverage is the
most impartant factor for accurate crop yield estimation

General classification and image processing fechnigues
are used for mapping and identification of crop areas from
il temporal satellite imagery. Differant segmentation
algorithms are spplied on the imagery for object based
classification. Several classification techmiques such as
maximum likelihood approach, Suppornt Vector Machine
(SVM), minimum distance and nearest neighbor classifi-
ers etc. are used for identfymg diferent objects.

Satellite imagery has been used for different purposes
m agriculiure. The urban vegetation has been caloulated
using different satellite mmages®. The objectve of the
research was to investizate and calculate the natral
resources and vegetation in settled areas usmg differemt
satellite mmages. Jobnsan et al’, used Spot-5 imagery to
map banana plantation using object-oriented approach.
Hamis! used Landsar imagery for idenfifying agricultural
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