-

A
oyl Jant 3l Ayl s oLl gl U

56 plab B ¢ Ja g el el Aileal) 4aa

Positional Accuracy of the Google Earth
Imagery in the Gaza Strip

plaYl G b sl (oaldll saes z15 o L) Al oda ale clad) b ol il
il ol Aags Jal 08 e pa Al leie eia sl o (JSS ALY B3 gl ey Léua 4l
cA] Ay of Apaglad Aiige 4l sl Jiny o ale
DECLARATION
The work provided in this thesis, unless otherwise referenced, is the
researcher's own work, and has not been submitted elsewhere for any
other degree or qualification

Student's name 5 7 ¢ JJ.,(? (4;90 ) 3 L/ sallall

>

Signature

Date: _(—-/ q /l‘: l}/_ '@_)tl.“



The Islamic University Gaza 3 3e AV dadlal)

Higher Education Deanship Llad) el all salee

Faculty of Engineering Auaigll 4K
Civil Engineering Dept. dpaal dunigll aud
Infrastructure Engineering dgiadl) Al dwnia

@AUJQQASJ.G &M@%\,@J\J}d\ e‘dﬁa‘@@@‘ﬁﬁ\

Google Earth

Positional Accuracy of the Google Earth
Imagery in the Gaza Strip

Submitted by:

Eng. Mohammed I. Kh. Hamad
Supervised by:

Dr. Maher A. El-Hallaq

A Thesis Submitted in Partial Fulfillment of Requirements for the Degree of Master in Civil

Engineering.

» 2015- 21436

www.manaraa.com


http://site.iugaza.edu.ps/mhallaq/

dje — aunllwlll Genlall

The Islamic University - Gaza

1150 ot iild  Lolad! Giluil yidly (owtlied| ehotudd (yointel ol | tninilel i)
Ref oo, 356 e
Dateeoovoiiienennnn. 2.0.1.5.[%/%._!!

o pSall Al g e i LSl daalall Llell cilubally eledl danall 0% 288100 Je 2
—dgiaall dwigh) aud Lutfel/ A0S 8 piualdl dap Jid sea IR a3 aa fEualll dag b
, :Le_cja.hyj m‘ Ll
56 plad A &yf Jaga galial dpilcal) 4841)
Positional Accuracy of the Google Earth Imagery in the Gaza Strip

¢ Lose A lill 3oLl 22015/04/27 Balsall 21436 i) 08 opi) apdl ot ) A liall 2ay
00 A sSally Ang 1Y) e el dial Cuaial

Tty g 1,80 Gl Ll ue ik .
Litata Ladlia abaall 4g5la Gudll g3
Cala Ll Al Greap ) ae alawy .2

Al dasigll and Jdatipl Al 5 pdualdl da o Gl i Ll Cuagl Agladl aeyy

doti 4 dale Sew Oly delh agily ) o8l duagl gitd daulf sdb daia 3 Liadll
Al g g 4l

v&)ﬂ”b

Lilat) oumjumanqun mu mm
- ==

salal) e aipd af

PO. Box 108, Rimal, Gaza, Palestine  fax: +970 (8) 286 0800 _usli  Tol- +970(8) 286 0700  _iste pulosudd 532 Jlopdl 108 nia
public@iugaza.edu.ps  www.iugaza.edu.ps



DEDICATION

To the fountain of patience and optimism and hope.
To each of the following in the presence of God and His Messenger, my mother dear.
To the big heart my dear father.

To those who have demonstrated to me what is the most beautiful of life, my brothers and
sisters.

To the people who paved our way of science and knowledge.
All our teachers distinguished.

To the taste of the most beautiful moments with my friends.

| dedicate this work.

www.manharaa.com




ACKNOWLEDGEMENT

| feel obliged to extend my sincere thanks and appreciation to my instructors in the
Faculty of Engineering at the Islamic University, who were helpful and brace.

Special thanks to my supervisor Dr. Maher A. El-Hallag who saved no effort in

supporting me to complete this work in spite of the difficult circumstances.

My thanks to the discussion committee instructors who honored me in their valuable

discussion.

Finally, thanks to all official organizations and persons who provided me with valuable

information and Figures.

www.manharaa.com



http://site.iugaza.edu.ps/mhallaq/

asa 1) Cran 1) Al oy

y _ o .yﬁ,of/;/.’,i/ .- 8 %o
"ale ale o3 S (3385 sldd Ga e i a8 "

(76 iuiss)

www.manharaa.com



Al ) (adla

ALY aladin) Al g ey ) LS al 5 IS Lialle A glaidd) zal ull (0 (Google Earth) gl » s
IS Ladal 5 Al gt Lala2iu¥] e asaell aly el pall il ANl (ppentieall acs s s o 43 )
Cluse (8 a2y s2e gl (s geabi) 480 Ll Cangs 3¢ pllad o Al all oda GGk oy Coguw Aiil)
dal e pllad b Al Gl sall (e de sana o Leay 351y Al Aebua a3 Al jal) dylay 8 356 ¢ Ld
ey gl ey deall G aadius N Ul ¢ g5 malioll eadiiad alall Jasall dapls s
G My Jaall b el (st Guidgal) (g0 %70 oo ST lia G cpt AlinY) Cila jiie
030 (o] Cargl S8 el al) 138 E83 (snay el ()53 il Jae 5 ClaY) s 45 gardiany
On A e dee By e @lldg Al jall dihie i el dae AT A5 Cum calidl 12 A8y paad Al )
2303 GPS aUai alasinly Gaglall e cilflaa¥) sl i g gl 8 A sl il Al g cililaadU cle) il
Oas lflan¥) oy 8 4 glaall 4820 35 3 48Y GPS s aladind &5 (i g0 & Ainde b de ) 5 4daii 40
dalaie * ( Google Earth) z<bin 4 4 gal) Lyl Al Ay cldlaay) = Wadll Jare yld G Hlaall c_\l.“ul\
138 o8 allall 8 Aalie Blalie 8 (s a) il o 8 Ul Jaee e & iy (39,24 M ) (s s 336 U

Aalall (Google Earth) i yad casall S Saaill 1 5 a0 lld g 5aS yriny Uadl

Aladiuly al g lflaa¥) paadl 3 56 Ul ddlaia (A mali pall aladinl pdey o i Al all oda 8 Ul
Al Al o3 b Lgle J geanl a5 ) eUad¥) A Hlie VU 331 ae Al 581 el all 5 ol 5iudU geali

www.manaraa.com



ABSTRACT

Google Earth provides an open source, easy to access and cost free image data that support
map interest community. In this research a questionnaire distributed in several institutions
in most of the sectors in the Gaza Strip in order to evaluate the qualification of users, type
of data used in Google Earth and sensitivity of that type. The study finds that percentage of
about 70% of the population use Google Earth in the field of work and to a certain extent
population use the application in spatial data (coordination, distance...etc). However, this
popularity of Google Earth is not an indicator of its accuracy. The aim of this research is to
estimate the Google Earth horizontal positional accuracy in Khanyounis as a study area to
evaluate this free source of data. This was carried out by comparing Google Earth
measured coordinates of points with geodetic Global Positional System (GPS) receiver
coordinates over sample of 40 check points located in Khanyounis area. Since GPS
provides an accurate measurement of coordinates on the same ellipsoid as Google Earth, it
was used to check the accuracy of Google Earth. Root Mean Square Error (RMSE) was
computed for horizontal coordinates and was found to be 39.24 m. Which was very critical
and disappointed to find such deference in accuracy between Gaza and the other world. So
this study recommends that although Google Earth represents a powerful and attractive
source of positional data, but it's critical to use it for studies otherwise for limited issues in
Gaza Strip. In the Gaza Strip Google Earth should not be used in measurement of
coordinates and when it's needed to use Google Earth in spatial data, it is recommended to
use it in investigation and preliminary studies taking into account the scale of error

computed in this research.
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CHAPTER 1: INTRODUCTION

1.1 Scope

This chapter introduces a general background, problem statement, aim and

objectives, brief research methodology as well as thesis organization.

1.2 Background

Google Earth is a virtual globe, map and geographical information program that
was originally called Earth Viewer 3D, and was created by Keyhole, Inc, a
Central Intelligence Agency (CIA) funded company acquired by Google in 2004.
It maps the Earth by the superimposition of images obtained from satellite
imagery, aerial photography and GIS 3D globe. Google Earth uses digital
elevation model (DEM) data collected by NASA's Shuttle Radar Topography
Mission (SRTM). The internal coordinate system of Google Earth is geographic
coordinates (latitude/longitude) on the World Geodetic System of 1984 (WGS84)
datum i.e., the same datum that used by GPS. ( Nagi Zomrawi Mohammed, et al.,
2013)

1.3 Problem Statement

Google Earth shows the earth as it looks from an elevated platform such as an
airplane or orbiting satellite. The projection used to achieve this effect is called
the General Perspective. This is similar to the Orthographic projection. Most of
the high resolution imagery in Google Earth maps is the Digital Globe Quick-bird
which is roughly 65 cm pan-sharpened (65 cm panchromatic at nadir and 2.62 m
multispectral at nadir). Google is actively replacing this base imagery with 2.5 m
SPOT Image imagery and several higher resolution datasets. ( Nagi Zomrawi
Mohammed, et al., 2013 )

In Gaza Strip, Google Earth is widely used as a source of data especially after the
recent war so there was a need to know exactly the accuracy of data image with

reference to real data measurements.
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1.4 Aim and Obijectives

This thesis aims to stand on what extent Google Earth is used in Gaza Strip as a
spatial data source. To achieve this aim, the following objectives are to be
determined:

- Outline the degree of Google Earth using in Gaza Strip.
- Get the actual accuracy of Google Earth Image in Gaza Strip.
- How could the accuracy affect using this technique as a spatial image

to support data in Gaza Strip?

1.5 Methodology

This study comprises five main stages of work as follows:

Stage I: Literature Review

This includes reviewing a number of international previous studies related to
using Google Earth accuracy in spatial measurements as a free source of data.
There are Two parts related to this topic; the first part presents the accuracy of
data for locating the points, the second part shows the deference between readings

in variable countries.
Stage I1: Data Collection

The data of the research obtained from Municipality of Gaza, GIS Departments in
several ministries, and mainly from questionnaires targeted to a number of public

and private associations use this technique in Gaza Strip and other sources.
Stage I11: Research Questionnaire

The main objective was to measure the scale of using the free source of Google
Earth in Gaza Strip and for any kind of data it is used also, the sensitivity of the
data. For this purpose descriptive analytical method is used. The data was
collected by questionnaire that distributed randomly to ministries, municipalities,

NGO organizations and private sector to achieve the results.
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Stage IV: Field survey using GPS
To measure the accuracy for Google Earth it was needed to get an accurate data
from a field using GPS technology by Leica set type GS 15 taking 40 points in

Khan-younis city as a study area.

Stage V: Conclusion and Recommendations
This stage summarizes the major findings and conclusion from the study, and
consequently develop recommendations for interested and concerned authorities

to use the findings.

Figure 1.1 illustrates the overall frame work of the proposed methodology.

Data collection

y
Literatur@

Questionnaire

A

A 4

Field Survey Using GPS

A

Evaluation of the results

Figure 1.1: Methodology framework
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1.6 Thesis Organization

This thesis includes seven chapters:

Chapter One presents the introduction chapter which involves scope, background,

problem statement, aim and objectives and brief research methodology.

Chapter Two reviews briefly the literature related to the accuracy of data for locating
the points in different countries, the deference between readings in variable countries,

and the type of data taken from GE.

Chapter Three presents the methodology of research, which passes through five stages
such as literature review, data collection, questionnaire with analysis, and GPS field

survey with related analysis as well as conclusion and recommendations.

Chapter Four presents the questionnaire that was used in the study and the way it was

designed, pilot study and data collection.
Chapter Five presents the questionnaire findings, descriptive statistics and analysis.

Chapter Six presents study area, field GPS survey, the Leica set type, accuracy of

field data, Google Earth data, comparison between data and results.

Chapter Seven includes conclusion and recommendations

www.manaraa.com



CHAPTER 2: LITERATURE REVIEW
2.1 Scope

This chapter presents a number of international previous studies related to using
Google earth accuracy in spatial measurements as a free source of data. There are
Two parts related to this topic; the first part presents the accuracy of data for locating
the points, the second part shows the deference between readings in variable

countries.

2.2 Google Earth Review

Google Earth (2009) is a virtual globe, map and geographic information program. It is
a freely available program that superimposes imagery obtained from satellite and
aerial photographs onto a 3D model of the world. The user’s geographic data can be
represented easily on Google Earth through the use of Keyhole Markup Language
(KML) documents. These documents can be used to show points, paths, polygons and

ground overlays. Plotting Surveying Data in Google Earth

The vertical aerial photographs used in Google Earth have been geo-referenced to
align with the coordinate system. The process of geo-referencing involves identifying
ground control points in the image for which accurate coordinates are available. A
transformation is then calculated by computer software which processes the image so
that it aligns to the ground coordinate system (Wolf and Dewitt, 2000). Mosaics are
used to stitch many aerial photographs together. Controlled mosaics use rectified
photos so that all of the photos are vertical and at the same scale. In mosaic assembly,
image positions of common features in adjacent photos are matched as closely as
possible. A plot of control points is used to match and constrain positions, similar to
the technique used in geo-referencing. Uncontrolled mosaics simply match the image
details of adjacent photos without using the ground control, which is quicker but less
accurate in terms of the coordinate reference system. Semi-controlled mosaics have

either no ground control or use photos that have not been rectified.

2.3 GPS Review

GPS is a satellite-based navigation system made up of a network of satellites that orbit
the Earth twice a day and transmit information. For North America, there is a

“constellation” of about 24 navigation satellites (called NAVSTAR) orbiting the earth
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that is maintained by the U.S. military. The hand-held GPS unit picks up radio
transmissions sent out by these satellites and uses them to triangulate a position on the
ground. Differential GPS (aka “WAAS-enabled”) is a feature available on some GPS
units that uses ground stations on the Earth along with the satellites in orbit to
calculate a position. Knowing the difference between the position of the ground
stations and the satellites allows a correction factor to be used to calculate a more
accurate position for the roving GPS unit (improving the accuracy of readings from
about 50 feet to within 10 to 16 feet of the actual location).

2.4 Coordinate System Review

Coordinate systems enable geographic datasets to use common locations for
integration. A coordinate system is a reference system used to represent the locations
of geographic features, imagery, and observations such as GPS locations within a

common geographic framework. Each coordinate system is defined by:

- Its measurement framework which is either geographic (in which spherical
coordinates are measured from the earth's center) or plan metric (in which the
earth's coordinates are projected onto a two-dimensional planar surface).

- Unit of measurement (typically feet or meters for projected coordinate
systems or decimal degrees for latitude—longitude).

- The definition of the map projection for projected coordinate systems.

- Other measurement system properties such as a spheroid of reference, a
datum, and projection parameters like one or more standard parallels, a central

meridian, and possible shifts in the x- and y-directions.
2.4.1 Types of Coordinate Systems
There are two common types of coordinate systems used in GIS:

1. A global or spherical coordinate system such as latitude—longitude. These are
often referred to what are map projections?

2. A projected coordinate system based on a map projection such as transverse
Mercator, Albers equal area, or Robinson, all of which (along with numerous
other map projection models) provide various mechanisms to project maps of

the earth's spherical surface onto a two dimensional Cartesian coordinate
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plane. Projected coordinate systems are sometimes referred to as map

projections.

2.5 Previous Studies

( Nagi Zomrawi Mohammed, et al., 2013), estimates the Google Earth horizontal and
vertical accuracy in Khartoum State so as to evaluate this free source of data. This
was carried out by comparing Google Earth measured coordinates of points with
geodetic Global Positional System (GPS) receiver coordinates over sample of 16
check points located in Khartoum State. Since GPS provides accurate measurement of
coordinates on the same ellipsoid as Google Earth, it was used to check the accuracy
of Google Earth. Root Mean Square Error (RMSE) was computed for horizontal
coordinates and was found to be 1.59 m. For height measurement RMSE was
computed to be 1.7 m. For the research purposes and to pursue the changes occurred
while Google Earth images updated, it was noted that the positional accuracy was

changed and improved, but the elevation is still as it were before update.

(Dr Kazimierz Becek, et al., 2011), reports on discrepancies in coordinates of objects
as captured in Google Earth and their coordinates according to other data sources. In
their project, the coordinates of the beginnings and ends of the central lines of
runways well-visible in Google Earth were compared with the coordinates of the
corresponding runways extracted from the Global Elevation Data Testing Facility
(GEDTF). The results demonstrate that there are inconsistencies in the position data
provided by Google Earth, and therefore caution must be exercised when using this

service for certain purposes, such as navigation.

(Taro Ubukawa, 2013), tests the horizontal positional accuracies of five geospatial
data sets of different scales in comparison with ALOS/PRISM imagery, which has a
2.5m resolution and an expected positional accuracy of 6.1 meters RMSE at nadir.
The evaluation was done using Advanced Land Observing Satellite/ Panchromatic
Remote-sensing Instrument for Stereo Mapping (ALOS/PRISM) scenes for 10 cities
in different regions of the world. Root mean square errors (RMSEs) were calculated
for control points in each of the 10 cities. RMSEs are a measure of the average
deviation or distance of points in a candidate data set from their known positions on

the ground, or in this case, from their know positions in the ALOS/PRISM imagery.
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The RMSE for the satellite imagery represented in Google Maps and Bing Maps was
8.2 m and 7.9 m respectively, and for Open Street Map it was 11.1 m. Two small
spatial scale data sets, Arc GIS ver. 10.1 World Roads dataset and Vector Map level 0
(evaluated for 9 cities) have RMSEs of 121.3 m and 838.3 m respectively. These
RMSEs are less than the distance corresponding to 1 mm at the respective designated
map scales. These results suggest that the RMSESs relative to the designated spatial
scales for the data sets are reasonable. The research also shows that ALOS/PRISM
imagery can be used for evaluating horizontal positional accuracy of different scale

geospatial data sets.

(Paredes-Hernandez, C. U. et al. 2013) states that Due to the popularity of Google
Earth (GE), users commonly assume that it is a credible and accurate source of
information. Consequently, GE’s imagery is frequently used in scientific and others
projects. However, Google states that data available in their geographic products are
only approximations and, therefore, their accuracy is not officially documented. In
this paper, the horizontal positional accuracy of GE’s imagery is assessed by means of
comparing coordinates extracted from a rural cadastral database against coordinates
extracted from well-defined and inferred check points in GE’s imagery. The results
suggest that if a large number of well-defined points are extracted from areas of high
resolution imagery, GE’s imagery over rural areas meets the horizontal accuracy
requirements of the American Society for Photogrammetry and Remote Sensing
(ASPRS) for the production of “Class 1 1:20,000 maps. Nonetheless, the results also
show that geo registration and large horizontal errors occur in GE’s imagery.
Consequently, despite its overall horizontal positional accuracy, coordinates extracted

from GE’s imagery should be used with caution.

(Ashraf Farah and Dafer Algarni, 2014) test the horizontal accuracy of Google Earth
where it is a virtual globe, map and geographical information program that is
controlled by Google Corporation. It maps the Earth by the superimposition of images
obtained from satellite imagery, aerial photography and GIS 3D globe. With millions
of users all around the globe, Google Earth has become the ultimate source of spatial
data and information for private and public decision-support systems besides many

types and forms of social interactions. Many users mostly in developing countries are
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also using it for surveying applications, the matter that raises questions about the
positional accuracy of the Google Earth program. This research presents a small-scale
assessment study of the positional accuracy of Google Earth Imagery in Riyadh;
capital of Kingdom of Saudi Arabia (KSA). The results show that the RMSE of the
Google Earth imagery is 2.18 m and 1.51 m for the horizontal and height coordinates

respectively.

(Kazimierz BECEK and KHAIRUNNISA Ibrahim, 2011) are report on discrepancies
in coordinates of objects as captured in Google Earth and their coordinates according
to other data sources. In this project, the coordinates of the beginnings and ends of the
centerlines of runways well-visible in Google Earth were compared with the
coordinates of the corresponding runways extracted from the Global Elevation Data
Testing Facility (GEDTF). The results demonstrate that there are inconsistencies in
the position data provided by Google Earth, and therefore caution must be exercised

when using this service for certain purposes, such as navigation.
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CHAPTER 3: RESEARCH METHODOLOGY

3.1 Scope

This chapter presents the methodology of research, which is oriented into five stages;
the first stage include literature review, the second stage presents data collection, the
third stage displays questionnaire with its corresponding analysis, and the fourth stage
presents GPS field work with its related analysis. The fifth stage outlines the

conclusion and recommendation findings.
3.2 Research Methodology

This research aims to investigate the accuracy of Google earth in spatial data. In order

to achieve the previous aim, the research passes through the following stages:

3.2.1 Stage I: Literature Review

The first stage include literature review which based on the primary data
collected through reading and searching from related articles, books, website, and
others. This stage presents a number of previous studies related to Google Earth and
GPS. There are two parts related to this topic; the first part presents the accuracy of
data for locating the points, the second part shows the deference between readings in

variable countries.

3.2.2 Stage I1: Data Collection

Data are collected through visiting a number of institutions and making interview with
relevant professionals and specialists such as GIS Department in Palestinian Land
Authority, Khanyounis Municipality and survey privet offices. Also, the data gotten
from field survey using GPS and Google Earth Pro Final Full Version 7.1.1.1871.

The data assembled in this research can be organized into two categories as follows:

- Google Earth Pro Final Full Version 7.1.1.1871.
- Data collected from field (Khanyounis City as a case study using GPS)

10
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3.2.3 Stage I11: Questionnaire

The main objective was to measure the scale of using the free source of Google earth
in Gaza strip and for any kind of data it is used also, the sensitivity of the data. For
this purpose descriptive analytical method is used. The data was collected by
questionnaire that distributed randomly to ministries, municipalities, NGO

organizations and privet sector to achieve the results.

3.2.3.1 Sample size
The study population include employees work in GIS or survey departments in
deferent institutions in Gaza strip. Equation 3.1 requires p as an estimate of the
population proportion p (Triola, 2004 )

(242179

When an estimate p is known: n=—r (3.1)

Where:

n = Sample size required.

Zq), = Critical value.

p %Sample proportion of x successes in a sample of size n.

1 — p = Sample proportion of failures in a sample of size n,and

<)
Il

E = Margin of Error (usually 0.05 or 0.1).

3.2.3.2 Questionnaire Design and Content
A structured questionnaire was specially designed for the study and it consisted of

two groups:

The first group: General data about the institution

The second group: Questionnaire points, that divided into 4 sections:
- About Google Earth as a program
- Google Earth usage in work

- Evaluation of the accuracy.

11
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- Sensitivity of data

3.2.3.3 Statistical Analysis Tools

Data analysis made utilizing (SPSS 20). The researcher would utilize many statistical
tools such as Frequencies and Percentile, Alpha- Cronbach's Test, Pearson correlation
coefficients, One sample t test and One way ANOVA.

3.2.3.4 Questionnaire Results and Analysis
The aim of this part is to analyze the empirical data which were collected through the
questionnaire in order to provide a real picture about usage of Google Earth. This

chapter includes also the hypothesis testing.

3.2.4 Stage IV: GPS Field Survey
Based on data collecting, there are many steps should be performed to begin
specifying the exact accuracy of Google earth in measurements. This stage can be

organized into six categories as follows:

- Identification of study area

- Selection of GPS set

- Field measurement in the study area.

- Converting readings to global coordinates

- Using Google earth to locate same coordination

- Comparison between readings to get accuracy

3.2.5 Stage V: Conclusion and recommendations
This stage intends to summarize the main findings of this study through outlining the

significant conclusion and proposed recommendations.

12
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CHAPTER 4: QUESTIONNAIRE

4.1 Scope

This chapter presents the methodology of the study including research methodology,
research population, the questionnaire that was used in the study and the way it was
designed, pilot study, data collection, descriptive statistics, personal data analysis and

hypothesis testing.
4.2 Questionnaire Methodology

The researcher targeted measure the scale of using the free source of Google Earth in
Gaza Strip and for any kind of data it is used also, the sensitivity of the data. The
researcher used descriptive analytical method, the data was collected by questionnaire
that distributed randomly to people in the Gaza Strip to achieve the results.

4.3 Data Collection

Data collected through:

|. Secondary Data

The secondary sources in collecting data such as books, journals, and internet,
documents and other literature related to the research are collected.

Il. Primary Data

Primary data sources that are not available in secondary data sources by distributing a
questionnaire, to study population in order to make measurement about the wide use
and scale of sensitivity in the real field of use, the questionnaire survey seems to be

most appropriate to collect data in the current study.
4.4 Population and Sample Size

According to equation 3.1, when a = 0.05, z,,, = 1.96, E = 0.1, random sample is

selected with size 100, and the questionnaire was distributed to the research

population and 70 questionnaire papers are received with (70%) response.

[1.96]20.182

"= 012

13

www.manaraa.com



4.5 The First Group: General data

Research methodology depends on the analysis of data based on the use of descriptive

analysis, by using the main program (SPSS).

4.5.1 Sample - institution

Table and Figure 4.1 show that (34.3%) from the sample UN agencies, while (52.8%)

are for Governmental institutions and the rest (12.9%) for privet sectors such survey

offices. This distribution is refer to an equal balance for the spread of each type of

institution in Gaza Strip.

Table 4.1: Distribution of sample according to institutions

Instituti (n=70)
nstutution N %
United Nation Development Program 11 15.7
United Nation Relief and Work Agency 13 18.6
Gaza Municipality 8 11.4
Khanyounis Municipality 5 7.1
Ministry of Public Work and Housing 9 12.9
Ministry of Agriculture 10 14.3
Costal Municipality Water utility 5 7.1
Privet Offices 9 12.9

14
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Figure 4.1: Distribution of sample according to institutions

4.5.2 Sample — Type of works
Table and Figure 4.2 show that the percent of each type of work is between 15% and

20% which indicate that there is equality approximately between deferent institutions

Table 4.2: Distribution of sample according to type of work

. (n=70)
Field of Works N %
Buildings 39 18.7
Roads 41 19.6
Water & sanitation 33 15.8
Survey 36 17.2
Others 37 17.7
All of Above 23 11

ol Lalu Zyl_ﬂbl )
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Figure 4.2: Distribution of sample according to type of work

4.5.3 Sample - experience

Table and Figure 4.3 shows that (15.7%) from the sample are (1-3 years) and
(3-5 years), (24.3%) from the sample are (5-10 years) and (44.3%) from the sample
are more than ten years. This means that the study sample is well distributed with

respect to experience more and less than ten years.

Table 4.3: Distribution of to sample experience

. (n=70)
Work experience N %
1-3 years 11 15.7
3-5 years 11 15.7
5-10 years 17 24.3
>10 years 31 44.3

ol Lalu Zyl_ﬂbl )
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Figure 4.3: Distribution of sample according to experience

4.5.4 Sample - qualification

Table and Figure 4.4 shows that (7.1%) from the sample have (diploma degree),
(62.9%) have (bachelor degree), (30%) have (Master degree), and (0 %) have
(doctoral degree) It's clear that majority of employees have bachelor degree which is

good that we need to evaluate with reference to direct users.

Table 4.4: Distribution of sample according to qualification

Education level (n=70)

N %
Diploma 5 7.1
Bachelor 44 62.9
Master 21 30
Doctorate 0 0

ol Lalu Zyl_ﬂbl ’
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Figure 4.4: Distribution of sample according to qualification

4.5.5 Sample - Specialization

Table and Figure 4.5 clarify the distribution of specialization which clarify that the

majority are engineers .

Table 4.5: Distribution of sample according to specialization

Specialization (n=70)

N %
Engineering 59 84.3
GIS 5 7.1
IT 2 2.9
Other 4 5.7

4.5.6 Sample — Position of employee

Table and Figure 4.6 clarify that higher percent 37.1 % for office engineer, then 25.7

for site engineer which indicate that there is a need for the accuracy to be known.

Ol Ll Zyl_ﬂbl
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Table 4.6: Distribution of sample according to position

. (n=70)
Position N %%
Owner 1 14
Project manager 11 15.7
Site Eng. 18 25.7
Office Eng. 26 37.1
Others 14 20

4.5.7 Sample - Using Google Earth

Table 4.7 show that (75.7%) from the sample use the Google Earth in the work. This

give you a good indication for the study

Table 4.7: Distribution of sample according to using Google Earth

Using G.E. Control
Program (n=70)

N %
Yes 53 75.7
No 17 24.3

4.6 The Questionnaire Design

The questionnaire was designed in Arabic language, to be more understandable. An

Arabic version were attached in Annex 1. Unnecessary personal data, complex and

duplicated questions were avoided. The questionnaire was provided with a covering

letter which explained the purpose of the study, the way of responding, the aim of the

research and the confidentially of the information in order to encourage the

respondents. A structured questionnaire was specially designed for the study and it

consisted of two groups:

The first group: General data about the institution
The second group: Questionnaire points, that divided into 5 sections:

- About Google Earth as a program

- Google Earth usage in work
- Evaluation of the accuracy.

- Sensitivity of data

19
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4.7 Data Measurement

In order to be able to select the appropriate method of analysis, the level of
measurement must be understood. For each type of measurement, there is/are an
appropriate method/s that can be applied. In this research, ordinal scales were used.
Ordinal scale is a ranking or a rating data that normally uses integers in ascending or
descending order. The numbers assigned to the important (1, 2, 3, 4, 5) do not indicate
that the interval between scales are equal, nor do they indicate absolute quantities.

They are merely numerical labels. Based on Likert scale it has the following:

Item Very much Much | Moderately | Little Very little
Scale |5 4 3 2 1

4.8 Statistical Analysis Tools

The researcher would use data analysis both qualitative and quantitative data analysis
methods. The Data analysis will be made utilizing (SPSS 20). The researcher would
utilize the following statistical tools:
- Frequencies and Percentile.
- Alpha- Cronbach's Test for measuring reliability of the items of the
questionnaires.
- Person correlation coefficients for measuring validity of the items of the
questionnaires.
- One sample t test, to determine if the mean of a paragraph is significantly
different from a hypothesized value 3 (Middle value of Likert scale).
- One way ANOVA.

4.9 Validity of Questionnaire

Validity refers to the degree to which an instrument measures what it is supposed to
be measuring. Validity has a number of different aspects and assessment approaches.
Statistical validity is used to evaluate instrument validity, which include criterion-

related validity and construct validity.
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4.9.1 Statistical Validity of the Questionnaire

Validity refers to the degree to which an instrument measures what it is supposed to
be measuring (Pilot and Hungler, 1985). Validity has a number of different aspects
and assessment approaches. To insure the validity of the questionnaire, two statistical
tests should be applied. The first test is Criterion-related validity test (Pearson test)
which measure the correlation coefficient between each item in the field and the
whole field. The second test is structure validity test (Pearson test) that used to test the
validity of the questionnaire structure by testing the validity of each field and the
validity of the whole questionnaire. It measures the correlation coefficient between
one filed and all the fields of the questionnaire that have the same level of similar

scale.

4.9.2 Internal Validity
Internal consistency of the questionnaire is measured by a scouting sample, which
consisted of 30 questionnaires through measuring the correlation coefficients between

each paragraph in one field and the whole filed.

4.9.3 Structure Validity of the Questionnaire

Structure validity is the second statistical test that used to test the validity of the
questionnaire structure by testing the validity of each field and the validity of the
whole questionnaire. It measures the correlation coefficient between one filed and all

the fields of the questionnaire that have the same level of liker scale.

4.10 Reliability of the Research

The reliability of an instrument is the degree of consistency which measures the
attribute; it is supposed to be measuring. The less variation an instrument produces in
repeated measurements of an attribute, the higher its reliability. Reliability can be
equated with the stability, consistency, or dependability of a measuring tool. The test
is repeated to the same sample of people on two occasions and then compares the

scores obtained by computing a reliability coefficient (Polit and Hunger, 1985).

4.11 Cronbach’s Coefficient Alpha

This method is used to measure the reliability of the questionnaire between each field
and the mean of the whole fields of the questionnaire. The normal range of

21
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Cronbach’s coefficient alpha value between 0.0 and + 1.0, and the higher values
reflects a higher degree of internal consistency. The Cronbach’s coefficient alpha was

calculated for each field of the questionnaire.

4.12 Internal Validity of the Fields

The researcher assessed the fields’ internal validity by calculating the correlation
coefficients between each paragraph in one field and the whole filed.

Table 4.8 clarifies the correlation coefficient for each Paragraph of the first field ™
About Google Earth program " and the total of the field. The p-values (Sig.) are less
than 0.05, so the correlation coefficients of this field are significant at o = 0.05, so it
can be said that the paragraphs of this field are consistent and valid to be measure

what it was set for except paragraph 3 which is not significant .

Table 4.8: Correlation coefficient of part "*About Google Earth program™

Pearson
Paragraph ) p-value
No. Correlation
coefficient
1] The program is available and easy to install 0.740 0.000*
2| Considered an easy in use 0.757 0.000*
3/ It need training courses to able to use it 0.251 0.073*
4] Last version of the program is easy to get 0.655 0.000*

* Correlation is significant at the 0.05 level

Table 4.9 clarifies the correlation coefficient for each Paragraph of the second field ™
Google Earth usage in work ™ and the total of the field. The p-values (Sig.) are less
than 0.05, so the correlation coefficients of this field are significant at a = 0.05, so it
can be said that the paragraphs of this field are consistent and valid to be measure

what it was set for.
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Table 4.9: Correlation coefficient of part ** Google Earth usage in work"*

Pearson
Paragraph ) p-value
Correlation
coefficient
5. | Itis widely used in most of work fields 0.831 0.000*
6 Used for measuring dimensions 0.788 0.000*
7. | Used for measuring levels 0.565 0.000*
g. | Used for locating coordinates 0.515 0.000*
g | For directions 0.782 0.000*
10/ Just used for get pictures as mandatory 0.577 0.000*
11| Just to enter data inside the program 0.704 0.000%
12| For other usage 0.831 0.000%

* Correlation is significant at the 0.05 level

Table 4.10 clarifies the correlation coefficient for each Paragraph of the third field "

Accuracy in use " and the total of the field. The p-values (Sig.) are less than 0.05, so

the correlation coefficients of this field are significant at a = 0.05, so it can be said

that the paragraphs of this field are consistent and valid to be measure what it was set

for.
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Table 4.10: Correlation coefficient of part **Accuracy in use ™'

Pearson
Paragraph ] p-value
Correlation
coefficient
While using it to get coordination it was
13 clear that there is deference between Google 0.469 0.000%
data and the real data
While using it to measure distance it was
14 clear that there is deference between Google 0.743 0.000*
data and the real data
15 Un clear display pictures in Gaza Strip is the 0.278 0.046*
main reason for less accuracy
16 The available image from Google Earth is 0.353 0.010%
clear and could be used easily
17 The images are old and couldn't be used | § 49 0.000*
always

* Correlation is significant at the 0.05 level

Table 4.11 clarifies the correlation coefficient for each Paragraph of the fourth field "

sensitivity of data " and the total of the field. The p-values (Sig.) are less than 0.05, so

the correlation coefficients of this field are significant at a = 0.05, so it can be said

that the paragraphs of this field are consistent and valid to be measure what it was set

for.
Table 4.11: Correlation coefficient of part "'sensitivity of data’
Pearson
Paragraph ) p-value
Correlation
coefficient
18 The data used from the program are very sensitive 0.398 0.003*
19 The data could be got from other programs 0.777 0.000*
The program could be neglected because the data are
20 Prog g 0.601 0.000*
not important

* Correlation is significant at the 0.05 level
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4.13 Structure Validity of the Questionnaire

The researcher assessed the fields’ structure validity by calculating the correlation

coefficients of each field of the questionnaire and the whole of questionnaire.

Table 4.12 clarifies the correlation coefficient for each filed and the whole
questionnaire, p-values (Sig.) are less than 0.05, so the correlation coefficients of all
the fields are significant at & = 0.05, so it can be said that the fields are valid to be

measured what it was set for to achieve the main aim of the study.

Table 4.12: Correlation coefficient of the whole of questionnaire

_ Pearson correlation
No. | Field o p-value
coefficient
1. | About Google Earth program | 0.694 0.000*
2. | Google Earth usage in work | 0.860 0.000*
3. | Accuracy in use 0.641 0.000*
4. | sensitivity of data 0.643 0.000*

4.14 Reliability Statistics

The values of Cronbach's Alpha for the whole of questionnaire. For the fields, values
of Cronbach's Alpha were 0.809, This value is considered high; the result ensures the
reliability of the whole of questionnaire. which indicates an excellent reliability of the

entire questionnaire.

Correlation coefficients of all questionnaire are significant at o =0.05, so it can be said
that the fields are consistent and valid to measure what it was set for. The values of
Spearman-Brown is 0.719 with comparison with Pearson correlation coefficient
which is 0.718.

The Thereby, it can be said that the researcher proved that the questionnaire was
valid, reliable, and ready for distribution for the population sample.
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CHAPTER 5: QUESTIONNAIRE RESUITS AND ANALYSIS

5.1 Scope

The aim of this chapter is to analyze the empirical data which were collected through
the questionnaire in order to provide a real picture about the investigation of using
Google earth in field of measurement in Gaza Strip. This chapter also includes the
hypothesis testing.

5.2 Research Hypotheses

Hypothesis No. 1
"About Google Earth" is significantly significant at 0.05 level.
Table 5.1 shows the following results:

e The mean of paragraph No. 1 “The program is available and easy to install”
equals 4.40 (88.0%), Test value = 10.728, and P-value = 0.000 which is smaller
than the level of significance o = 0.05, The sign of the test is greater than much,
so the mean of this paragraph is significantly greater than the hypothesized value
3. One concludes that the respondents are positive in the availability of the
program and easy in use

e The mean of paragraph No. 2 “Considered an easy in use” equals 4.34 (86.80%),
Test value = 15.032, and P-value = 0.000 which is smaller than the level of
significance a = 0.05, The sign of the test is positive, so the mean of this
paragraph is significantly greater than the hypothesized value 3. One concludes
that the respondents agreed to this paragraph.

e The mean of paragraph No. 3 “It need training courses to able to use it” equals
2.13 (42.60%), Test value = -6.713, and P-value = 0.000 which is smaller than
the level of significance a = 0.05, The sign of the test is low, so the mean of this
paragraph is significantly less than the hypothesized value 3. One concludes that
the respondents agreed that there is no real need for training courses.

e The mean of paragraph No. 4 “Last version of the program is easy to get” equals
3.06 (61.20%), Test value = 0.319, and P-value = 0.571 which is greater than the

level of significance a = 0.05, The sign of the test is negative, so the mean of this
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paragraph is significantly close to the hypothesized value 3. This indicates that

there is difficulty somehow to get last version .

Table 5.1: Test values for “About Google Earth” part

Weight
No. | Items Mean t-value | P-value
mean

1. | The program is available and easy to
itall 440 |88.0 10.728 | 0.000
insta

2. | Considered an easy in use 434 |86.8 15.032 | 0.000

3. | It need training courses to able to use
it

213 | 4260 |-6.713 | 0.000

4. | Last version of the program is easy
3.06 |61.20 |0.319 |0.571
to get

Hypothesis No. 2
Google Earth usage in the work is significantly significant at 0.05 level.
Table 5.2: shows the following results:

e The mean of paragraph No. 5 “It is widely used in most of work fields” equals
3.11 (62.20%), Test value = 0.704, and P-value = 0.485 which is greater than the
level of significance o = 0.05, One can conclude that paragraph not differ
statistically on neutral degree (moderate degree).

e The mean of paragraph No. 6 “Used for measuring dimensions” equals 3.49
(69.80%), Test value = 3.051, and P-value = 0.004 which is smaller than the level
of significance a = 0.05, The sign of the test is positive, so the mean of this
paragraph is significantly greater than the hypothesized value 3. One concludes
that the respondents agreed to this paragraph.

e The mean of paragraph No. 7 “Used for measuring levels” equals 2.23 (44.60%),
Test value =-4.831, and P-value = 0.000 which is smaller than the level of
significance a = 0.05, The sign of the test is negative, so the mean of this
paragraph is significantly smaller than the hypothesized value 3. One concludes
that the respondents disagreed to this paragraph.
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The mean of paragraph NO. 8 “Used for locating coordinates” equals 3.53
(70.60%), Test value =2.936, and P-value = 0.005 which is smaller than the level
of significance a = 0.05, The sign of the test is positive, so the mean of this
paragraph is significantly greater than the hypothesized value 3. One concludes
that the respondents agreed to this paragraph.

The mean of paragraph No. 9 “For directions” equals 3.55 (71.00%), Test value
=3.455, and P-value = 0.001 which is smaller than the level of significance o =
0.05, The sign of the test is positive, so the mean of this paragraph is significantly
greater than the hypothesized value 3. One concludes that the respondents agreed
to this paragraph.

The mean of paragraph No. 10 “Just used for get images as mandatory” equals
3.77 (75.40%), Test value = 4.879, and P-value = 0.000 which is smaller than the
level of significance o = 0.05, The sign of the test is positive, so the mean of this
paragraph is significantly greater than the hypothesized value 3. One concludes
that the respondents agreed to this paragraph.

The mean of paragraph No. 11 “Just to enter data inside the program” equals
3.23 (%), Test value = 1.137, and P-value = 0.261 which is smaller than the level
of significance o = 0.05, The sign of the test is positive, so the mean of this
paragraph is greater than the hypothesized value 3. But not significantly different.
One can concludes that the respondents disagreed to this paragraph.

The mean of paragraph No. 12 “For other usage” equals 2.90 (58.00%), Test
value = -0.598, and P-value = 0.553 which is greater than the level of significance
a = 0.05, The sign of the test is negative, so the mean of this paragraph is not
significantly less than the hypothesized value 3. One can concludes that the

respondents disagreed for used this program in other purpose.
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Table 5.2: Test values for “Google Earth usage in the work” part

No. | Items Mean Welght | t- >
mean | value | value
5 It is widely used in most of work fields 311 |6220 |0.704 |0.485
6 Used for measuring dimensions 349 [69.80 |3.051 |0.004
7 Used for measuring levels 2.23 |44.60 |-4.831 | 0.000
8 Used for locating coordinates 3,53 |[70.60 |2.936 |0.005
9 For directions 355 |71.00 |3.455 |0.001
10 | Just used for get pictures as mandatory 3.77 | 75.40 |4.879 |0.000
11 | Just to enter data inside the program 323 |64.60 |1.137 |0.261
12 | For other usage 2.90 |58.00 -0.598 | 0.553

Hypothesis No. 3
Google Earth usage in the work is significantly significant at 0.05 level.

Table 5.3: shows the following results:

The mean of paragraph No. 13 “While using it to get coordination it was clear
that there is deference between Google data and the real data” equals 2.77
(55.40%), Test value = -1.693, and P-value = 0.096 which is greater than the
level of significance o = 0.05, The sign of the test is negative, so the mean of this
paragraph is not significantly and less than the hypothesized value 3. One can
concludes that the respondents disagreed to this paragraph.

The mean of paragraph No. 14 “While using it to measure distance it was clear
that there is deference between Google data and the real data” equals 2.66
(53.2%), Test value = -2.429, and P-value = 0.019 which is smaller than the level
of significance a = 0.05, The sign of the test is negative, so the mean of this
paragraph is significantly less than the hypothesized value 3. One concludes that
the respondents disagreed to this paragraph. This indicates that there poor
knowledge about difference between Google data and the real data to measure the
distance .

The mean of paragraph No. 15 ““ unclear display pictures in Gaza strip is the main
reason for less accuracy” equals 3.94 (78.8%), Test value = 7.397, and P-value =

0.000 which is smaller than the level of significance o = 0.05, The sign of the test
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is positive, so the mean of this paragraph is significantly greater than the
hypothesized value 3. One concludes that the respondents agreed to this
paragraph.

The mean of paragraph NO. 16 “The available picture from Google Earth is clear
and could be used easily” equals 2.77 (55.40%), Test value = -1.693, and P-value
= (0.096 which is greater than the level of significance a = 0.05, The sign of the
test is negative, so the mean of this paragraph is not significantly and less than the
hypothesized value 3. One can concludes that the respondents disagreed to this
paragraph. This indicate that pictures from Google Earth is not clear and couldn't
be used easily

The mean of paragraph No. 17 “The pictures are old and couldn't be used always”
equals 3.15 (63.0%), Test value = 1.134, and P-value = 0.262 which is greater
than the level of significance o = 0.05, The sign of the test is positive, so the
mean of this paragraph is not significantly greater than the hypothesized value 3.
One concludes that the respondents agreed to this paragraph.

Table 5.3: Test values for “accuracy in use” part

Weight | t- P-
No. | Items Mean
mean | value | value
13 | While using it to get coordination it was
clear that there is deference between|277 |554 -1.693 | 0.096
Google data and the real data
14 | While using it to measure distance it was
clear that there is deference between | 266 |53.2 -2.429 | 0.019
Google data and the real data
15 | Un clear display pictures in Gaza strip is the
main reason for less accuracy 394 788 7.397 1 0.000
16 | The available picture from Google Earth is
clear and could be used easily 2.17 1554 -1.693 | 0.096
17 | The pictures are old and couldn't be used

always 3.15 |63.0 1.134 | 0.262
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Hypothesis No. 4
Google Earth usage in the work is significantly significant at 0.05 level.

Table 5.4: shows the following results:

e The mean of paragraph No. 18 “The data used from the program are very
sensitive” equals 2.94 (58.8%), Test value = -0.363, and P-value = 0.718 which
is greater than the level of significance o = 0.05, The sign of the test is negative,
so the mean of this paragraph is not significantly less than the hypothesized value
3. One concludes that the respondents disagreed to this paragraph. This indicates
that data used from program is not sensitive.

e The mean of paragraph No. 19 “The data could be got from other programs”
equals 2.79 (55.8%), Test value = -1.198, and P-value = 0.236 which is not
significantly less than the hypothesized value 3. One concludes that the
respondents disagreed to this paragraph. This indicates that respondents may have
poor knowledge with other program related to same work of Google Earth

e The mean of paragraph No. 20 “The program could be neglected because the data
are not important” equals 2.42 (48.4%), Test value = -3549, and P-value = 0.001
which is smaller than the level of significance a = 0.05, The sign of the test is
negative, so the mean of this paragraph is significantly less than the hypothesized

value 3. One concludes that the respondents disagreed to this paragraph.

Table 5.4: Test values for “sensitivity of data” part

Weight | t- P-

mean value | value

No. | ltems Mean

18 | The data used from the program are very

sensitive 294 | 5838 -0.363 | 0.718

19 | The data could be got from other programs | 2.79 | 55.8 -1.198 | 0.236

20 | The program could be neglected because

the data are not important 242 | 484  |-3.549 | 0.001
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Hypothesis No. 5

There is statistically significant level « =0.05 about Google Earth, Google Earth

usage in the work, accuracy in use and sensitivity of data due to work experience.

To test the hypothesis we use the one way ANOVA and the result illustrated in Table
5.5 which shows that the p-value equal (0.024), (0.987), (0.045) and (0.285)
respectively. which is less than (0.05) for knowledge of Google Earth and accuracy
in use. While, the value of F test equal (3.449), (0.046), (2.887) and (1.301)
respectively which is greater for knowledge of Google Earth and accuracy in use

than the value of critical value which is equal (2.32), that’s means there is statistically

significant difference at « =0.05, about knowledge of Google Earth and accuracy

in use due to work experience.

Table 5.5: ANOVA test due to work experience

Sum of Df Mean F Sig.
Squares Square
Between Groups 42.194 3 14.065 3.449 024
Google Earth | Within Groups 195.729 48 4.078
Total 237.923 51
Google Earth | Between Groups 6.324 3 2.108 .046 .987
usage in the|Within Groups 2028.926 44 46.112
work Total 2035.250 47
Between Groups 50.358 3 16.786 2.887 |.045
Accuracy in use | Within Groups 279.084 48 5.814
Total 329.442 51
o Between Groups 17.759 3 5.920 1.301 .285
j:t”as't'v'ty of| \Within Groups 223033 |49 4,552
Total 240.792 52
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Hypothesis No. 6

There is statistically significant level « =0.05 about Google Earth, Google Earth

usage in the work, Accuracy in use and Sensitivity of data due to work education

level.

To test the hypothesis we use the one way ANOVA and the result illustrated in Table
5.6 which shows that the p-value equal (0.924), (0.211), (0.895) and (0.197)
respectively. which is greater than (0.05) and the value of F test equal (0.079),
(1.559), (0.111) and (1.680) respectively which is smaller than the value of critical

value which is equal (2.32), that’s means there is no statistically significant difference

at o =0.05, about Google Earth, Google Earth usage in the work, Accuracy in

use and Sensitivity of data due to qualification.

Table 5.6: ANOVA test due to qualification

Sum of | Df Mean F Sig.
Squares Square
Between 768 2 .384 079 |.924
Groups
Google Earth Within 237 155 49 4.840
Groups
Total 237.923 51
Between 131.880 2 65.940 1.559 [.221
Groups
Google Earth \\uin
usage in the work 1903.370 45 42.297
Groups
Total 2035.250 47
Between 1.485 2 743 111 |.895
Groups
Accuracy inuse  Within 327 957 49 6.693
Groups
Total 329.442 o1
Between 15.160 2 7580 1.680 |.197
Groups
Sensitivity of data Within 295 632 50 4.513
Groups
Total 240.792 52
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CHAPTER 6: MEASUREMENTS AND RESULTS

6.1 Scope

The aim of this chapter is to make a comparison between actual GPS observations and
Google earth measurements in order to evaluate the accuracy of Google Earth in Gaza
Strip.

6.2 Area of Study

Khanyounis Governorate is a part of the Gaza Strip. It is located in the south of the
Gaza Strip, (Figure 1), bound by Deir al Balah to the north and Rafah in the south. It
covers an area of about 111 km2 (about 31% of the Gaza Strip total area). According
to the Palestinian Central Bureau of Statistics (PCBS, 2008, p.17), the population of
Khanyounis in 2007 was 270,979 inhabitants (about 19.1% of the Gaza Strip total
population). The built-up area occupies an area of about 17.57 km2 , while the
agricultural lands cover an area of about 63 km2 . The area is generally flat with
topographic elevation ranging from mean sea level (MSL) in the west to about 100 m
above MSL in the east.
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Figure 6.1: Khan-younis area located in Gaza strip

6.3 Field measurements using GPS

In this research the RTK GPS are chosen to observe the points in the study area to be
compared later with Google Earth measurements in below this method and way of
measurement also the accuracy will be describe in brief.

35

BRE fyl_llsl

www.manharaa.com




6.3.1 RTK GPS

RTK (Real Time Kinematic) surveying is a carrier phase, based relative positioning
technique that employs two (or more) receivers simultaneously tracking the same
satellites (Figure 6.2). This method is suitable when: (1) the survey involves a large
number of unknown points located in the vicinity (i.e., within up to about 10 to 15
km) of a known point; (2) the coordinates of the unknown points are required in real
time; and (3) the line of sight, the propagation path, is relatively unobstructed .
Because of its ease of use as well as its capability to determine the coordinates in real

time, this method is the preferred method by many users.

Accuracy:
~2-5cm

Rover

=
o
=
O;
v

Figure 6.2: RTK GPS Surveying

6.3.2 Field GPS Observations

Using this method (RTK GPS), 40 field points are taken using LEICA-GS 15 in Khan-
younis area. The base receiver remains stationary over the known point (Khan-
Municipality) and is attached to a radio transmitter (Figure 6.2). The rover receiver is
normally carried in a backpack and is attached to a radio receiver. The base receiver
measurements and coordinates are transmitted to the rover receiver through the
communication (radio) link. The built-in software in a rover receiver combines and

processes the GPS measurements collected at both the base and the rover receivers to
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obtain the rover coordinates. The expected positioning accuracy is of the order of 2 to
5 mm. The computed rover coordinates for the entire survey stored and downloaded at

CAD software for further analysis.
Figures (6.3) (6.4) illustrate the layout and distribution of check points in Khan-

younis area.

4

Figure 6.3 : 40 points layout in the Gaza Strip
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Figure 6.4 : Distribution of 40 points in Khan-younis area

6.3.3 Field GPS Results
The results for the points is shown below two points are excluded from the readings
where the rest approved are in table 6.1:
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Table 6.1: GPS Field Observations

No GPS readings No GPS readings
Latitude (x) (m) | Longitude (y) (m) Latitude (x) (m) | Longitude (y) (m)
1 82733.0877 83783.7265 21 83066.7064 83046.2507
2 82692.032 83812.2597 22 83066.7064 83034.156
3 82714.0017 83848.2552 23 83064.9384 83016.7385
4 82758.2082 83824.6811 24 83048.0766 83034.023
5 83044.2834 83338.9094 25 83051.3585 83000.7621
6 83047.4651 83315.7004 26 83030.2934 82977.4166
7 83337.6456 83186.0236 27 83021.6155 82987.0057
8 83309.4345 83206.0191 28 83042.5772 83010.4589
9 83342.6112 83245.9334 29 83014.5651 82995.5151
10 83359.241 83224.8188 30 83006.6867 83005.9991
11 83160.2482 83193.7469 31 83030.9818 83022.7777
12 83218.076 83510.3644 32 83005.2184 83037.1658
13 83196.6259 83534.1047 33 83023.0791 83048.8578
14 82193.1364 84010.2198 34 83060.0135 83085.2234
16 81936.5596 83659.9178 35 83043.4738 83071.2427
17 81982.8151 83676.4955 37 83049.0935 83095.4877
18 81996.4599 83639.9758 38 83138.9779 83080.7585
19 82405.0699 81917.2138 39 83152.0407 83094.0062
20 82940.3817 82841.7782 40 83174.2697 83095.9527

6.4 Google Earth Measurements

In this section the description of Google Earth in general, its use in measurement and
the measurements for 38 points using Google Earth which was observed actually in

the field (Khanyouis area)

6.4.1 Google Earth

Google Earth is a virtual globe, map and geographic information program. It is a
freely available program that superimposes imagery obtained from satellite and aerial
photographs onto a 3D model of the world.

The user’s geographic data can be represented easily on Google Earth through the use
of Keyhole Markup Language (KML) documents. These documents can be used to
show points, paths, polygons and ground overlays. Plotting Surveying Data in Google
Earth. The vertical aerial photographs used in Google Earth have been georeferenced
to align with the coordinate system. The process of georeferencing involves

identifying ground control points in the image for which accurate coordinates are
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available. A transformation is then calculated by computer software which processes
the image so that it aligns to the ground coordinate system (Wolf and Dewitt, 2000).

Gaza Strip map in the Google Earth is not clear for users with comparison with other
places all over the world, so this may affect negatively the accuracy of measurements.

6.4.2 Google Earth Measurements

Points (38) are observed in the field are now measured using (Version 7.1.1.1871) of
Google Earth. Each point measured by zooming to the clear map as possible and the
measure the coordination the below Table 6.2 clarifies the results.

Figures Below illustrate some points marked in the Google Earth to make the

comparison.

Figure 6.7 : 4 points for a building Figure 6.8 : 2 points factory
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Table 6.2: Google Earth Measurements

Google Earth Measurement

Z
o

Latitude (&)

Longitude (A)

No

Latitude (o)

Longitude (A)

31.34271944

34.29350278

21

31.33609722

34.29709722

31.34295278

34.29310278

22

31.33596667

34.29722222

31.34330278

34.293325

23

31.33581667

34.29708611

31.34311111

34.29375833

24

31.33598333

34.29689444

31.33872222

34.29684167

25

31.33565833

34.29694444

31.33851667

34.29687778

26

31.33543889

34.2967

31.33736111

34.29995833

27

31.335575

34.29659722

31.33754167

34.29963056

28

31.33576944

34.29681389

OO IN[O|O|R|W[IN|PF

31.33786111

34.299975

29

31.33565

34.29650556

[N
o

31.337725

34.30015833

30

31.33573056

34.29643056

[EEN
=

31.33743889

34.29805833

31

31.33586944

34.29667778

=
N

31.34029444

34.29865

32

31.33600833

34.29644167

[N
w

31.34051944

34.29839722

33

31.33611667

34.29662222

[EY
n

31.34471389

34.28781944

34

31.336425

34.29708333

=
(o]

31.34153333

34.28516667

35

31.33631389

34.29679167

=
\‘

31.34170833

34.28563333

37

31.33653611

34.29695833

[N
(oe]

31.34137222

34.28575278

38

31.33641389

34.29785833

=
(o]

31.32587222

34.29022222

39

31.33652778

34.29798333

N
o

31.33423611

34.29580833

40

31.33653333

34.298225

These points in Table 6.2 are converted to the Palestinian coordinates system for the

purpose of unifying the readings both in GPS and GE system as shown in Table 6.3.
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Table 6.3: Google Earth Measurements

Google Earth measurements

No | Latitude (x) (m) | Longitude (y) (m) | No | Latitude (x) (m) | Longitude (y) (m)
1 82769.16809 83794.04945 21 83105.16332 83056.92914
2 82731.31852 83820.2373 22 83116.93982 83042.35467
3 82752.78604 83858.87161 23 83103.84966 83025.82885
4 82793.84569 83837.27776 24 83085.76175 83044.45974
5 83083.24157 83348.19902 o5 83090.22315 83008.38336
6 83086.49021 83325.37795 26 83066.75974 82984.2423
7 83378.59433 83194.83387 27 83057.10313 82999.41541
8 83347.56595 83215.11076 28 83077.90017 83020.80615
9 83380.63568 83250.26263 29 83048.44809 83007.80359
10 83397.95853 83235.02686 30 83041.38424 83016.79472
11 83197.85251 83204.94477 31 83065.03837 83032.00127
12 83256.76218 83521.1158 32 83042.69555 83047.587
13 83232.91267 83546.26252 33 83059.97729 83059.45774
14 82230.18752 84019.68938 34 83104.14097 83093.2852
16 81974.8129 83669.12165 35 83076.28282 83081.19353
17 82019.38294 83688.15567 37 83092.34678 83105.70362
18 82030.43841 83650.79154 38 83177.88414 83091.44576
19 82441.48923 81928.55523 39 83189.88376 83103.97625
20 82980.80278 82851.57375 40 83212.88715 83104.40299
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6.5 Deference between measured and observed points

Differences between actual observed GPS coordinates of points and the Google Earth

measured coordinates were computed as listed below in Table 6.3:

Table 6.4: Measurement of RMSE

No | &x(m) €y (m) No Ex(m) | & m)
1 | 36.080392 | 10.322951 21 38.4569 | 10.6784
2 ] 39.286519 | 7.977603 22 50.2334 | 8.19867
3 ] 38.784335 | 10.616414 23 38.9113] 9.09034
4 | 35.637485 | 12.596657 24 37.6851 ] 10.4367
5 | 38.958167 | 9.289616 25 38.8646 | 7.62126
6 | 39.025106 | 9.677548 26 36.4663 | 6.8257
7 | 40.948733 | 8.81027 27 35.4876 | 12.4097
8 | 38.131445 | 9.091656 28 35.323 | 10.3472
9 | 38.024478 | 4.329228 29 33.883 | 12.2885

10 | 38.717526 | 10.208062 30 34.6975 | 10.7956

11 | 37.604307 | 11.19787 31 34.0566 | 9.22357

12 | 38.686182 | 10.751402 32 37.4771]10.4212

13 | 36.28677 | 12.157819 33 36.8982 | 10.5999

14 | 37.05112 | 9.469582 34 44,1275 | 8.0618

16 | 38.253297 | 9.203848 35 32.809 | 9.95083

17 | 36.56784 | 11.660169 37 43.2533 1 10.2159

18 | 33.978505 | 10.81574 38 38.9062 | 10.6873

19 | 36.419328 | 11.341428 39 37.8431 ] 9.97005

20 | 40.42108 | 9.795552 40 38.6174 | 8.45029

Linear Error 37.97 19.88386

Average linear Error

39.23533202

Computing the Root Mean square (RMSE) - as an accuracy indicator - for plan-metric

coordinates (X, Y) it was found to be 39.24 m.

This result shows that the shifting error in X direction about forth times that in Y

direction. on the other hand, with some modifications this error may be fixed to be

close as possible to the right location.

Another issue that Google Earth in Gaza strip can't be used as a source of accurate

coordinates, because this error considered high in the coordinate system.
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CHAPTER 7 : CONCLUSION AND RECOMMENDATIONS

7.1 Conclusion

Availability of data that make users in different disciplines in Gaza Strip use Google
Earth in positional data extraction encourage to carry out researches in order to test
and evaluate positional Google Earth extracted data. From the measurements carried

out and results obtained above, it can be concluded with:

7.1.1 Conclusion from Questionnaire

1. The questionnaire was used to measure the scale of using the free source of
Google earth in Gaza strip and for any kind of data it is used also, the
sensitivity of the data

2. A structured questionnaire was specially designed for the study and it
consisted of two groups, The first group: General data about the institution and
the second group: Questionnaire points, that divided into 5 sections, about
Google Earth as a program, Google Earth usage in work, evaluation of the
Accuracy and sensitivity of data

3. The researcher assessed the fields’ internal and structural validity by
calculating the correlation coefficients between each paragraph in one field
and the whole filed. The p-values (Sig.) are less than 0.05, so the correlation
coefficients of all fields are significant at a = 0.05, so it can be said that the
paragraphs and the fields are valid to be measured what it was set for to
achieve the main aim of the study.

4. The researcher used Alpha Cronbach's test, which indicate an excellent
reliability.

5. One sample t test was used to determine if the mean of a paragraph is
significantly different from a hypothesized value 3 (Middle value of Likert
scale).

6. Users from deferent disciplines in Gaza Strip don't use deeply Google Earth in
work specially in sensitive data because they don't have idea about the
accuracy of the maps in this program.
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7.1.2 Conclusion from the accuracy measurements of Google Earth in Gaza strip

1. Reliability of Google Earth extracted positional data can be supported by
making some sort of field check.

2. Horizontal accuracy of Google Earth in Khanyounis area (Gaza strip) is about
39.24 m.

3. Google Earth represents a powerful and attractive source of positional data but
it's critical to use it for studies just for limited issues in Gaza strip.

4. The low level of accuracy in Gaza Strip with comparison with other countries
because:
-Gaza Strip is maps resolution is very low.
-Old maps are used in Gaza strip.

-Political sensitive issues in Palestinian territories is one of the reasons.

7.2 Recommendations

As a result of this study, the following recommendations are depicted:

1. Restricted limitation for using Google Earth in positioning issues should be
widely spread “in the deferent institution in Gaza strip.

2. In Gaza strip Google Earth should not be used in measurement of coordinates.
3. Follow up checking the accuracy for each new versions is highly needed
because other researches prove that there is measured variance each version.

4. When it's needed to use Google Earth in spatial data (Gaza strip) it should be
for investigation and preliminary studies taking into account the scale of error
computed in this research.

5. Further studies to measures the accuracy of height in Google Earth is needed

also.
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Annex 1
Arabic Version of Questionnaire
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