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Abstract

Urban development is the future vision for urban and transportation
development to face economic, demographic and environmental
challenges that needed, for sustainable development. Urban development
incision mainly from urban development areas that are intended to non-
rural development. where we find that the demographic growth is
increased in the third world as general and this was accompanied by the
rapid demographic growth intensive rural exodus towards big cities as a
radiation source of economic and social and scientific development. it
resulted unbalanced and unlimited urban development . The research
problem runs from the control of urban planning is one of the main tasks
under taken by Governments authority .The urban planning process
encountered some problems resulting from the weakness of the legislative
framework and mechanisms are weak law enforcement and lack of
comprehensiveness of the legal rules and regulations of the executive that
control the management and implementation of the urban planning
process .this research study and discover the violations of the laws of
urban planning in residential area using Remote Sensing and geographic
information systems , this program provides us with Tools characterized
with high accuracy and speed in implementation, working to collect and
msert processing ,analysis and presentation and take out the spatial and
descriptive information for specific targets to help in planning and
decision making. where we were able to monitor the proportion of
rregularities in exactly the region by identifying the parcel that violation
and the number and type of violation of existing and documented
freelancer.

From here, we find that GIS describe all irregularities in the table to assist
the local administration make treatment of irregularities linked to the
procedures and help to issues fines. find the consideration of the
recommendation in the residential area of the parcel even limit the
increase of irregularities and encourage vertical housing to reduce the
horizontal expansion , which needs to large areas, causing the need for
the extension of service networks in large areas.



palddual)

ignl sa s COal sall ity o penll g bl ALETl) Ayl oA Al jenll Gl
. el diuaall el ling ) Al 5 RS 5 AnlaBY) Ciasdl

aomd) sadll 1 (385 ¢ Aale dday A Alladl J 5o sad 8 dae (Al el gadll Gl aa
aladl skl 5 alaBY) ¢ i) Haiae W licl 5 58l el oladly WiSa Ly )l 3

L0V s 5 saaaY () jee sk die 5 elaia¥l g

W Ayl algall e it endl Tagladl) dlany aSall () (g (3llati Caall A1SE )
Cora o Aatlll JSLE) (ans Lgim iaT (5 paiaall Jasaddll didee (K1 ¢ Gla KAl oY 65
(o axdl Tagladl) dlae 2y 5 oy aSam ) )

Sl Gl 3 el Jayladill oyl 58 clallae L) Au ja Gl 1aa a5y
ol o gealipall 138 W 5 o Cum 481 jaall il sleall adaig amy (e jladinl) aladiul;
e s dalais dallas s Jlaa) 5 pan (Ao Juand 2l (8 de juy Ale 480y Sl
Can Al Al agdadl) e aelus 3aase Calaal ddia ol 5 4Sall il sledll 21 A0
L o) Amdall 2y @l g Jay cally Alaially 53 g gl chlalliall A dam )y (e LSS

eddigip dadailly 30 s sall Adllaall g 55 Ll ) 5 Adllaal)

Lldaall 5 la) acladl Jsan 8 clallaadl JS Caal 481 jrall e slaall alai o aailia (4
(el all Aalall cile ) Yl Leda ) clallaal) dallas 8

ol g lallaall 30 ) (e aad s ) adadl) Aaliae 4 dail) sl Giliia 68 (4w
CISs el dalall Can Lae dal 5 Cilalisal rling A1) 88Y) saadl) Qi ol 1) (Sd)
L BoaS Alalie & Glaadl)

IT



Acknowledg me nts

In the name of Allah, the most merciful, the most compassionate all
praise be to Allah, the Lord of the worlds; and prayers and peace be upon
Mohamed his servant and messenger.

First and foremost, i must acknowledge my limitless thanks to Allah, the
Ever-Magnificent; the Ever-Thankful, for His help and bless.

I am totally sure that this work would have never become truth, without
his guidance.

I owe a deep debt of gratitude to our university for giving us an
opportunity to complete this work.

I am grateful to some people, who worked hard with me from the
beginning till the completion of the present research particularly my
supervisor

Dr. Abdel Rahim El Hag Abdel Aziz, who has been always generous
during all phases of the research.

I would like to take this opportunity to say warm thanks to all my beloved
friends, who have been so supportive along the way of doing my thesis.

I also would like to express my wholehearted thanks to my family for
their generous support they provided me throughout my entire life and
particularly through the process of pursuing the master degree. Because
of their unconditional love and prayers, I have the chance to complete this

thesis.

I owe profound gratitude to my husband, Mohammed salih, whose
constant encouragement, limitless giving and great sacrifice, helped me
accomplish my degree.

I am very appreciative to my colleagues at Sudan University Science and

Technology, who participated in this study.

IT1



No

1.1
1.2
1.3
1.4

2.1
2.1.1
2.2

2.2.1
2.2.1.1
2.2.1.1.1
2.2.1.2
2.2.1.3
2.3

3.1
3.2
3.3

List of Contents

Title
Abstract
saliiuall
Acknowledgments
List of Contents
List of Figure
Chapter One : Introduction

Problem Of Study
Question and Hypotheses
Objectives
Thiese Layout
Chapter Two : Physical Planning

Over View

The division of buildings depending on use
Cadastre

Types Of Cadastral

Real estate cadastre ( legal cadastre)

Types of Recording

Fiscal Cadastre (Tax)

Cadastre multi purpose

Controls and standards for residential buildings

according to the list of construction organizing 2008, the

ministry of physical planning .

Chapter Three : Geographic Information System

Introduction
Components of GIS

Georeferencing

v

Pag.No

IT
II1
1Y

B~ W W N

o B e N o) e ) S e Y Y |

12
12
16



3.4 Field of application

20

Chapter Four : Remote Sensing & Photogrammetry

4.1 Definition
4.1.1 Image data
4.1.2 Bands
4.1.3 File coordinates
4.1.4 Map coordinates
4.2 Absorption / Reflection spectra
4.3 Pixel
4.4 Fields of application
4.5 Photogrammetry
4.6 Branches photogrammetry
4.7 Sections photogrammetry
Chapter Five : Methodology And Materials
5.1 Description of the study area
5.2 Sources of Data
5.3 work Steps
Chapter Sixth Results & Analysis

6.1 Result & Analysis
Chapter Seven Conclusion & Recommendations
7.1 Conclusion

7.2 Commendation

References

22
22
22
22
23
23
23
23
24
25
25

26
27
29

44

45
45
46



No
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16

List of Figures

Figure
The Study Area
The Aerial Photograph For Study Area
Alemtedad Block 2 Georeferenced Shape File
Overlapping The Image on The Map
The Parcel Numbering
The Irregularities
Numbering of Irregularities
Extraction of Irregularities
Extracted Image in Erdas Software
Sampling of Irregularities Image
Classification Process.
The Table Irregularities
The Block 2 Shape File Attribute Table
The Table of Linked Layer
The Final Table of Block 2 Layer
Flow Chart of Work Steps

Pag.No
26
27
29
30
31
32
33
34
35
36
37
38
39
40
41
43



CHAPTER ONE

Introduction

Urban development is the future vision for urban development and the
development of transportation and the face of economic, demographic
and environmental challenges that need for sustainable development.
Urban development incision mainly from urban development areas that

are intended to non-rural development and urban development include

(housing and social environment) the provision of facilities and services

and create jobs.

Where we find that The demographic growth hurry in the growth of the
third world in general and this was accompanied by the rapid
demographic growth considering rural exodus towards big cities as a

radiation source of economic , social and scientific development.

Which led to urban development and the unlimited, lopsided resulted
from this property the state's inability to meet the needs of the population
and their needs through different and successive pursued policies in the
field of urban development keep indiscriminate expansion of urban areas

In a manner inconsistent.

Rules and regulations on urbanisation and planning can be seen as
regulatory procedures for controlling land use development in line with a

plan (Clarke, 1994).

However, in many cases particularly in developing countries, laws and
regulations are relatively not present in planning and housing literatures
especially from environmental points of view, except perhaps in

relatively specialised studies on housing standards (Karn, 1993).



Control development should be considered in the planning to check the
undesirable side effects of land development growth, for instance
pollution, congestion, social crime, environmental disaster, and loss of
social solidarity. In this regard, Keivani (2009) pointed out poor
institutional inabilities are posing threat to implement regulations and

manage natural resources of the developing country cities.

Urban definition irregularities are each violation in the urban area if they
do not correspond to the laws relating to construction that occurs as a
result of lack of access to building permit and irregularities that occur

despite the existence of the license.

Urban sanctions Are security measures under taken by the stakeholders in
charge of reconstruction against the perpetrators of violations are any
penalty imposed by the public authority over the static result of the
violation whether or public ownership was due to lack of compatibility of
the licenses set forth in the law so that building permits be imposed on the
perpetrators , including security measures , whether fine or construction

perpetrator of the offenses demolition.

Interlocutor for this search as:-
1.1 Problem of Study

The research problem that runs from the task of urban planning and
control of urban planning is one of the main tasks under taken by

Govermentsprocess .

But the urban planning process encountered some problems resulting
from the weakness of the Ilegislative framework and lack of

comprehensiveness of the legal rules and regulations of the executive that



control the management and implementation of the urban planning

process. (Mahmud Hamadan 2010).

The research problem in this study is the lack of commitment to the
citizens of the laws of planning Lmits for properties recorded in
residential land , resulting in increases outside the boundaries segment

represents an assault on the streets and spaces in neighborhoods.
1.2 Questions and Hypotheses

e Digital system utiizing GIS and RS achieve efficient
monitoring and efficient analysis.

e GIS and remote sensing are suitable methods for detection
rregularities of planning law in residential areas in quick,
economical and reliable manner.

e Aecrial Photos can detect up to 10 cm (resolution) of
irregularities out of boundaries of the parcels.

e Digital image processing software can determime the material

by which these irregularities had been constructed.

1.3 Objectives

e Design of a digital system with high efficiency, accuracy and low
cost to unable the application of the laws of urban planning.

e Studying the possibility of detection of irregularities of buildings
outside of the widget and the residential areas using GIS , aerial
photography.

e Recording and documenting irregularities.

e Assess the extent of irregularities.

e Proposing a solution management of the problem.



1.4 Thesis Layout
This research contains seven chapters :-

chapter one introduction, chapter tow physical planning , chapter three
Geographic information systems , chapter four Remote Sensing , chapter
five Methodology & Materials , chapter sixth Result & Analysis , chapter

seven Conclusion & Recommendation , the end References.



CHAPTER TOW

Physical Planning
2.1 Overview

The first man on the ground grew up in unstable conditions because he
was living on fishing he did not have the space or the stability of the
advancement of his own and when he knew agriculture , housing and
fertile river valleys began a stable life and of course it was the first of the

establishment of housing security.
2.1.1 The division of buildings depending on use :-
Buildings divided into
e Residential buildings:-
Whether residential buildings or villas.
e they trade buildings :- that contain offices , shops

e public buildings :- such as schools , hospital buildings and the role
of the judiciary and the communities and the role of cinema |,

theater meeting the stands and galleries, Restaurants ,and clubs, Etc

¢ Industrial buildings: - such as factories of various industries and

sledgehammers.

The bishop can be divided according to the materials used in its creation

into three types:-
e bishop wood

e bishop rail



e Bishop concrete.
2.2 Cadastre

Define that Cadastre system for the registration of land holdings
illustrates the limits of those lands minute detail and also is a systematic
inventory of public information related country real estate located within

the country or region within the country.

This inventory relies on a survey of the boundaries of these properties are
usually Tmiiv these properties with the titles of great gauges and maps

showing these maps as well as for the record real estate.
Per ownership nature , size and value and legal rights associated with

The ownership and short, the cadastre answers the two questions relating

to where and how much land ownership.

2.2.1 Types of Cadastral

We can distinguish three types of cadastre
2.2.1.1 Real estate cadastre ( legal cadastre)

This System has been developed for the registration of properties and real
estate, whether residential land or agricultural land as the land registry is
a formal process whereby registration rights relating to the property

through :-

e Data sheets in kind or register profile this means that there is a

formal constraint.

e Land Registry shows the rights and changes along the legal status
of specific parts of the property.



e This recording answers the question of how and with respect to this

property.
2.2.1.1.1 Types of Recording

These are three types of recording depending on the nature of

registration system.
e Registration deeds :-

Modeled on the real estate in Egypt , where property is registered land and
real estate on the name of the person without a reference documentary of
the property in the end same , which has led it self to the lack of safe and

reliable ownership.
e Registration of title :-

Where the registration is linked to land or property and any renovation
that occurs to the property is documented in the land registry of the

property Example Torens System which is implemented in Sudan.
e Private convey acing :-
That is through Private dealings out of the formal system.
2.2.1.2 Fiscal Cadastre ( Tax)
The work of this system to collect taxes in the foundation and Zakat.
2.2.1.3 Cadastre multi purpose
This type is common among modern states multiple features:
e [tcan impose a balanced taxes.

e Him the possibility to update databases.



It refers to the rural places and needs for development.
solution of land disputes.
Mortgage bank application

Forest management.

2.3 Controls and standards for residential buildings according to the

list of construction organizing 2008, the ministry of physical

planning:-

The controls and standards for residential buildings which apartment ,

houses and villas are as follows :-

Coverage ratio:-

shall not exceed the coverage rate of about 75% lot size

Anchored sky lights are not counted if found within the allowable
percentage of buildings.

Coverage ratio is considered at the level of the ground floor.

The exploitation of more than allowed for the construction of under
ground work floor but at least beyond 2.50 meters from any

neighbor adjacent space.

Highs and levels of floors:-

The competent authorities determine the building and the number

allowed m different residential areas of floors high.

The over all building of the middle of the road in front of the high

level of asphalt segment until the end of the surface droth.



e Residential condominium least net height of 2.7 meters from the

floor.

e At least the level of the courtyard from the ground 0.3 m above the

sidewalk level.

o At least the level of the ground floor about 0.6 m above the

sidewalk level.
e At least high net floor under ground about 2.60 meters.
Defections:-
e Measured defections from the edge of the most prominent building.

e Bounce buildings for an end piece that separates the buildings built

for two pieces of almlasqtin north and the south on the side but at

least recoil from 2.5 m

e Bounce buildings for an end piece between the eastern and western

neighbors, including at least 1.50 m.

e Allows the establishment of the main buildings as far as the eastern
or western neighbor premises of the third degree and machining
which area of 300 square meters or less degrees the other if they

meet the following conditions.

e Any adherent based neighbor does not allow the establishment of
any upper floor it does not use his bishop substrata does not allow

the establishment of any stairway or ladder to those buildings.

e Not allowed to open any windows or holes in the walls conjoined

on neighbor.



e it does not allow the emergence of a bishop and foundations or any

other parts of the conjoined neighbor buildings .

e Authorities may permit the buildings past the buildings on the east

end or western neighbor in the case of collective housing projects.

e Allows adhesion buildings and buildings of secondary services in
all directions and at altitudes of no more than 3 meters on neighbor
and an end to aivbd than 6 m in length and is based service

completely separate from the main building.
Protrusions:-

e may emerge from the interval between the end piece in the street
level of the upper floors , provided that no lved prominence in the
street for the amount specified in paragraph (b) below, including at

least 3 meters high from the level of the sidewalk , as follows :-
e Be prominence on the first floor and above.

e Have a minimum net height of the balcony on the level of the

pavement 3 meters.

e [t does not allow the emergence of abalcony for his presentation of

less than 10 m on the street.

e Allowed to emerge on the street or spaces below ground level and a
depth of at least 1.80 m for purposes when designing the
foundations of buildings , fences, so to Atved jutting limits widget
1.0 m are allowed on the first floor or floors which topped the
length or part of the front of the building built in the end piece of

land bordering on the road , according to the following :-

e Rise by 1.80 cm if the road width of 20 m and more.

10



e Rise by 1.50 cm if the road width of 15 m and more.
e Rise by 1.20 cm if the road width of 10 m and more.

e does not allow the emergence on the road that currently at least 10
meters except protrusions aesthetic untapped condition that dose

not Tved about 0.4 meters.
Special conditions:-

o Allows job shop one freelancer controls specified by the

competent authorities to Atved area of 25 square meters.
e Alpedron not allowed to use for housing.

e [t should not Ived high walls of villas and residential houses over

looking the street or neighbor about 2.50 m from the ground yard.

11



CHAPTER THREE
Geographic Information Systems (GI1S)

3.1 Introduction
The U.S Federal Interagency Coordinating Committee (1988) definition
stated that a GIS is a system of computer hardware, software, and
procedures designed to support the capture, management, manipulation,
analysis, modularity and display of spatially referenced data for solving
complex planning and management problems.
Generally GIS is defined as a computer based information system that is
used to iput, store, retrieve, manipulate, analyze and output
geographically referenced data or geospatial data, in order to support
decision making for planning and management of land use, natural
resources, environment, transportation, urban facilities, and other
administrative records. This system has the ability to connect the
geographical imformation to non-geographic information relative to them.
3.2 Components of GIS:-

e Hardware:-
GIS needs many types of hardware to satisfy some of its main functions
such as data collection, storage, manipulation, and presentation.
The standard component of the computer are: The central processing unit
(CPU) which contains the control unit (CU),arithmetic and logic unit
(ALU),input units mainly the keyboard and the mouse, the output units
such as the monitor, and the main storage unit.
The wide facilities of the auxiliary storage devices such as compacted
discs (CDs) and universal serial bus devices (USB)
Many types of devices are attached to the computer as input devices such

as scanners, cameras, digitizers, and many others, Networks hard wares,

12



such as modems, cables, hubs, bridges and other networks devices, are
utilized in GIS to share data, soft wares, and hard wares.
e Software :-
The Environmental Systems Research Institute (ESRI): Arcview,
Arc info and ArcGis. Arc Gis is composed of many modules such as Arc
Map, Arc Catalogue, Arc Toolbox, Arc Reader, Arc Globe, and Arcsine.
These modules are functioning in a integrating manner for capturing,
managing, manipulating, displaying, and analyzing spatial data.
GIS software's have the capability of performing different functions that
are necessary for it. Arc Map (is the main interface of Arc Gis which
contains different tools for data presentation, editing, Georeferencing , and
other tasks.) Arc Catalogue (contains tools for managing folders and files
and other tasks.) Arc Toolbox (contains tools for file's format conversions,
feature classes conversions, datum's and map projections conversions and
many other tools.)
IDRISI which had been developed by the Graduate School of Geography
at Clark University.
Geographic Resources Analysis Support System (GRASS) which had
been developed by US Army Construction Engineering Research
Laboratories (USACERL).
Intergraph's Modular GIS Environment (MGE) and many other systems.
e Data:-
- Spatial data:-
= Spatial data describes the absolute or relative location of
geographic features.
= Spatial data is the graphical representation of the
geographic locations in a digital form.
= Spatial data can be obtained from many different sources

in a digital form or in a hard copy.

13



Spatial data can be classified into two basic data models:

raster data model and vector data model.

Raster data model:-

access key.

Data model is a set of grid of uniform, regular cells
(rectangular or square but it may be triangular or
hexagonal).

The main sources of raster data models are satellite
imageries, aerial photographs and digital image scan of

existed maps.

Vector data model:-

The vector data model represents the geographical
phenomena in terms of the spatial components, consisting
of points, lines, areas, surfaces and volumes and each
layer in the vector data model must be composed of only
one component.

The point is an object of zero dimensions called node or
vertex, line is the link between two points which has one
dimension called link or arc, while area has two
dimensions and composed of at least two arcs called
polygon or face.

Every object is identified in the attribute table or database
in a manner that each record corresponds to one object on
the map, Objects on the map are identified by numerical

or alphanumerical codes called identity (ID).

Attributes:-
Attributes are stored in a table in a manner that each record or row in the

table corresponds to geographic object on the map, whereas each property

is stored in a column or a field, each object must have an identity (ID) or

14



Attribute data models:-

Tabular model:-

This type of data model is outdated in the GIS arena.

It lacks any method of checking data integrity, as well as being inefficient
with respect to data storage, e.g. limited indexing capability for attributes
or records, etc.

Hierarchical Model:-

The hierarchical database organizes data in a tree structure.

Any level in the hierarchy can have unlimited children, but any child can
have only one parent.

Network model:-

The network database organizes data in a network or plex structure.

This model allows for children to have more than one parent.

Network DBMS have not found much more acceptance in GIS than the
hierarchical DBMS

Relational model:-

The relational database organizes data in tables, Each table is identified by
a unique table name, and is organized by rows and columns, Each column
within a table also has a unique name, Columns store the values for a
specific attribute, Rows represent one record in the table.

In a GIS each row is usually linked to a separate spatial feature.

The relational database model is the most widely accepted for managing
the attributes of geographic data.

Object oriented model:-

The object-oriented database model manages data through objects, An
object is a collection of data elements and operations that together are

considered a single entity.

15



This approach has the attraction that querying is very natural, as features
can be bundled together with attributes at the database administrator's
discretion.

People or live ware:-

Different levels of people from different disciplines are involved to
establish GIS project or organization.

GIS team may include GIS experts (who advise and solve problems for
end users) cartographers, system analysts, computer specialists and people
specialized in the field of the project in question e.g. geologists,
agriculturists, engineers, GIS team also include end users (who seek
problem solutions and see final products only in the form of maps and
reports), GIS operators of low level of experience who understand the
functions of specific system so as to manipulate data and data compilers,
who understand the data but not the system.

Procedures:-

Procedures include how the data will be retrieved, input into the system,
stored, managed, transformed, analyzed, and finally presented in a final
output.

Procedures are the step taken to answer the question needs to be resolved.

Transformation processes includes such tasks as adjusting the coordinate
system, setting a projection, correcting any digitized errors in a data set,
and converting data from vector to raster or raster to vector.

3.3 Georeferencing :-

There are two principal methods of georeferencing:

Continuous georefrencing systems:-

Continuous georeferncing implies continuous measurement of the position

of phenomena without changes or breaks.

16



Many geographical phenomena, including property boundaries, manhole
locations, building details, and many map details, are measured on a
contiuous basis.

Continuous systems include direct Georeferencing, which involve:
*Coordinates on the curved surface of the Earth.

*Geocentric coordinates.

* Rectangular coordinate.

The other continuous system is relative Georeferencing, which
includes:

* Polar coordinates.

* Offset distance.

* Measurement along (road) network.

Direct georeferencing :-

Datum:

*As we know, the Earth is not perfect sphere, but more like an ellipsoid
with flattening (ellipticity) at poles.

*The shape of the Earth is therefore expressed by the shape of the
ellipsoid.

*Various sizes of ellipsoid have been used depending on how accurately it
has been possible to measure the shape of the Earth.

*A datum (reference level) is a model (ellipsoid) of the Earth used for
geodetic Calculations.

*The common datum for a country or area requires that there are specific
Coordinates for the datum origin (starting point), while this point has to
have a height in relation to a given sea level.

*Today, many countaries have adopted WGS1984 (World Geodetic

System) as a datum; this is based on the center of the Earth’s mass.

17



Map projection:-

*Georeferenced data may be drawn on maps only when referenced to a
plane surface, not to the curved surface of the Earth

*Various projections are used to represent the curved surface of the earth
on the plane surface of a map

*They are classified in three groups according to the underlying
geometrical transformations involved (Cylinderical (UTM) — Conical —
Azimuthal).

Coordinate systems:-

*The geographical coordinates on the surface of the Earth are latitude,
Measured in degrees north or south of the equator, and longitude,
measured in degrees east or south of Greenwich.

*Position in latitude and longitude are only relative; distances and areas
must be calculated using spherical geometry and the earth’s radii to the
points in question.

[n application, latitude and longitude are usually used in describing major
land areas.

*Many countries have national, even local, georeference systems of
rectangular cartesian coordinates which permit locations to be given in
units of length relative to selected origin.

*Most systems comprise x and y axes and coordinates.

*Coordinate system’s orientations may differ, so coordinates should
always be identified unambiguously, for example, in terms of compass
directions (northing and easting) from the origin.

*Many GISs have facilities for transforming from one coordinate system
to another, based on common points in the two systems.

*When the common point is unknown, the parameters for the datum,
project method, and coordinate system should be ascertained.

*The best known coordinate system is the UTM grid (universal Transverse

18



Mercator Grid.

*Geocentric coordinates are based on arectangular coordinate system with
an origin at the center of the Earth.

*The weakness of the geocentric coordinate system is that the elevation
reference system is not the same as for normal national elevation systems.
Flevation referencing:-

*Most countries have established a national vertical reference system.

*The zero point for an altitude is based on mean sea level.

*The area goes through all points at zero altitude is called the geoid.

*The geoid 1s affected by the mass of the Earth and therefore follows the
Earth’s contour: upwards at mountains where there are large amounts of
land mass and downwards where there is less.

*Geoid can be defined as the hypothetical surface of the earth formed
from sea level and its continuation through the continents at the same
level of gravitational potential.

*The fact that a geoid does not have an even surface is not a problem as
long as normal theodolites are used which are adjusted with the help of
levels affected by the same forces of gravity.

*Problems arise as soon as GPS is used where heights are measured in
relation to a mathematical point in the center of the Earth.

*Heights on the surface of the Earth, based on geocentric coordinates, can
only be calculated in relation to a mathematical surface —the rotation
(reference) ellipsoid-which only approximates the surface of the earth.
*This ellipsoid differs from the geoid.

*The transformation of ellipsoidal height to geoid undulations is
impossible without knowing the gravity at either the actual point or the
transformation parameters.

Relative georeferencing :-

*Relative georeferencing includes (polar coordinates - offset distance —
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measurement along (road) networks).
*Polar georeferencing is based on the measurement of a distance in
relation to a reference point and a direction in relation to an axis, usually
the north axis, this is known as an indirect georeferencing method.
*Another indirect method is to specify location in relation to details in the
Terrain.
*Using the offset distance method, location will be specified using either
direction and distance or only distance(s) from specified objects in the
terrain such as roads, buildings, or poles.
*Such measurements can be converted to existing rectangular coordinate
systems where the coordinates are known for the details from which they
are measured.
*Measurements of distances along roads from a given zero (chainage)
which acts as a visible point of reference are used for measurements in the
road networks.
*A network can have many zero points, often defined from road junctions.
*Where the total layout of the road system is known.
*A road network system, and other types of contniuous networks, such as
railways and tram, in many ways provides a schematic or topological
Discrete georeferencing Systems :-
[n discrete georferencing systems the position of phenomena are
measured relative to fixed, limited units of the surface of the Earth.
*With this type of system, we know that each object is located within the
specified reference units, but the location within the reference unit is
unknown.
3.4 Field of application:

— Environmental management & conservation.

— Defense & mtelligence purpose.

— Governmental administration.
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Resources management in agriculture & forestry.
Geophysical exploration.

Telecommunications.

Utility management.

Business applications.

Construction projects.
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CHAPTER FOUR

Remote Sensing and Photogrammetry

4.1 Definition:-

Is to get the data on a specific target or view through the sensor is far

from the target.
4.1.1 Image data:-

The image data remotely sensed is a digital representation of the land ,
the image data in the general term (image) is a digital representation of an

image or particular purpose image data stored in the data file and the data.

Consists of numbers only constitute this image representations when he

was on the computer screen or printed on paper.
4.1.2 Bands:-

Can include image data several bands of information and every scale is a
set of data file values for a particular part of the electromagnetic spectrum
of light reflected or emitted heat or some other information defined by the

mvestor.
4.1.3 File coordinates:-

Reflect the coordinates for the location of the file the pixels in the image
and begin to file in the coordinates of the principle of coordinates (0,0)

located in the upper left corner in the picture.
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4.1.4 Map coordinates:-

Expressed in number one in the coordinates of the map projection

systems or systems projection.
4.2 Absorption / Reflection spectra:-

When rays collide with an object some wavelengths absorbed and some is

reflected.
4.3 Pixel:-

This term is short of the image element and an element pixel is the
smallest part of the digital photo scanning network is divided into image

data net work in which each pixel represents a cell by pixel.
4.4 Fields of application:

The mnterpretation of image has a great number of areas of application

these include:

— Military intelligence |,
— Environmental ,

— Forestry ,

— Agriculture ,

— Topographic mapping ,
— Coastal area survey ,

— And archaeology , among others spectral,

For some of these applications, interpretation keys with examples of

imaged objects to be interpreted have been developed.

Needs planned, which means setting style for the national and strategic

planning to resolve problems that are related to the uses of the land are
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the two types of data : information on current land use, and information
about the capabilities and potential of its natural resources . The satellite
scans own natural resources, including out of available devices for
imaging and sensing and passing above the earth several times each year,
and send the data captured and analyzed by the computers, which is
listed by the various uses of the land, The ones we get balance of
enormous information at the regional level for large tracts in a single
image can checking the distribution of tracts villages and cities scattered
over an area of land over the entire province and repeating the
continuous monitoring of the same province for different time periods
and compare the visuals from period to period we can follow changes in

land use agricultural, and calculate the rates of urban expansion over this

land.
4.5 Photogrammetry:-

Definition of photogrammetry is the art or science obtain quantitative
and qualitative information about natural and industrial monuments

through the captured images.

Photogrammetry different from the land surveys that deal directly with
nature and photogrammetry obtained details and measurements through

the images captured by air without friction with nature.

Photogrammetry featuring for land survey with features the

following:-

e Land survey for large areas very expensive in time , effort and cost

compared to the photogrammetry.

e Photogrammetry are not related to a specific time and climate , but

while taking aimage.
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e The difficulty of dealing with rugged terrain land survey unlike
the photogrammetry.

4.6 branches of photogrammetry :-
e Photogrammetry metric :-

The image used in the preparation of detailed topographic maps, and

set the coordinates of points and other purposes cadastral .
e Photogrammetry explanatory :-

This area and the means to read the images and recognize of natural
and industrial landmarks such as the types of soil and crops or for

military purposes , and project planning.
4.7 sections photogrammetry :-
e land survey :-

In this section , the images taken with a camera placed on a stand on

the surface of the ground and used.
e Photogrammetry air :-

Used images taken from the air where the imaging machine to be
installed in the plane and imaging are depending on the flight plan
and flying height is determined.

e Photogrammetry altsoerbh:-

The imaging satellite stations and the kind of images are used for

explanatory purposes such as meteorology .

Photogrammetry accuracy can be up to 10 cm and by unmanned

aircraft technologies as possible up the resolution to 3cm.
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CHAPTER FIVE

Methodology and Materials

5.1 Description of the study area

The study area is Alemtedad (Block 2) Khartoum Locality, Khartoum State
South of Sudan University for science and Technology Southern Compass

figure (5.1).

N

Alemtedad (Block2)

Figure 5.1 The Study Area
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5.2 Sources of Data

Aerial photograph Figure (5.2) with the following Specifications:-
Format: - FGDBR

Resolution: - 10 cm

Band: - Three Bands

Source: Khartoum State Survey Department.

Year of Photography: 2008.

Projection and Datum: - WGS84, UTM Zone-36 N.
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Figure 5.2 The Aerial Photograph For Study Area
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Map with the following Specification
Format: - DWG

Scale 1:1000

Source: Khartoum State Survey Department.
Map of boundaries (Frame)

Format: shape file

Datum: WGS 1984

Projection: UTM Zone 36 N

Source: Khartoum State Survey Department.
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5.3 Work Steps

o Alemtedad Auto CAD map had been converted to shape file. The
shape file had been Georefrenced using Alemtedad boundary shape
file obtained from the ministry of planning. The coordinates of the
boundary shape file had been observed by GPS to accuracy of
lcm, by Khartoum State Survey Department (Datum : WGS84,
Projection Zone-36N) Figure (5.3)

Figure 5.3 Alemtedad Block 2 Georeferenced Shape File
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e The Block 2 map (shape file) had been overlapped on the image
(Block 2 Aerial photograph). Figure 5.4
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Figure 5.4 Overlapping the Image on the Map
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e The Number of each Parcel in Block 2 had been edited in the
attribute Table of block 2 shape file figure (5.5)
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Figure 5.5 The Parcel Numbering
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e The figure below illustrates the irregularities of Parcels protruding
out of the parcels boundaries in yellow colour (trespassing).

Figure (5.6)

Figure 5.6 The Irregularities
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The rregularities had been numbered by the same parcel Number

the figure (5.7)
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Figure 5.7 Numbering of Irregularities
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e The figure below shows the process of Extraction of wrregularities

from block 2 image Figure (5.8)

Figure 5.8 Extraction of Irregularities
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e The figure (5.9) below shows the Extracted image open in Erdas
Software.
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Figure 5.9 Extracted Image in Erdas Software.
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e In Erdas four Samples of irregularities image had been prepared to
be used in the supervised classification

Figure (5.10)

.~ DataPrep | Composer Interpreter | - Catalog Gasﬁer Hodeler

e ——

JK K2
AR KN

B0 e Tk VA
Cass || ] Signatue Name |M Fed

Figure 5.10 Sampling of Irregularities Image
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e The irregularities image had been classified by the samples that had
been prepared in figure 5.10 Supervised classification had been

applied figure (5.11)

EEARARE N e D

I

1 i o )

| r!ili Ir'ﬂ" ":|:: I [ 'i. i i
W ul |

~Aaggen R TRy N

Figure 5.11 Classification Process
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e A shape file had been for the irregularities and the attribute table
had been completed by adding six fields as follows: Block No,

Irregularities type, irregularities No (same parcel number),

irregularities Area, irregularities Material, length. the figure (5.12).

Figure 5.12 The Table Irregularities
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e The block 2 shape file attribute table had been completed by

adding the following fields : Certified Area , Perameter , Parcel No
figure (5.13)

Figure 5.13: The Block 2 Shape File Attribute Table
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The block 2 shape file attribute table and the attribute table of
Irregularities shape file had been linked together taking parcel No

and rregularities No using Spatial join tool. figure (5.14)
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Figure 5.14 The Table of Linked Layer.
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e The actual area of the parcels had been calculated including

certified area and irregularities area in the field current area

applying the field calculate Tool. the figure ( 5.15)

Figure 5.15 The Final Table of Block 2 Layer
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The actual area had been compared to show trespassing areas for
each parcel and the percentage of parcels including irregularities
Number of parcels with irregularities 120

Number of parcels without irregularities 58.

Percentage of trespassing block 2 67.4%
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Georefrenced

/Aerialphoto/

Trespassing

Extraction of irregularities

Classification Process

Block 2 Shape file attribute
table

Table Irregularities

Table of linked layer

Table of Block 2 Layer
calculate current area

End

Figure 5.16 Flow Chart of Work Steps
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CHAPTER SIXTH

Results & Analysis

Aerial photograph of 10cms which had been used for the
detection of irregularities out of plots boundaries had shown
construction of physical structure as shown in figure 5.6.
These irregularities had been recorded in irregularities layer as
documentation for management use as show in attribute table in
figure 5.12.

Assessment had been conducted to show the extent of
irregularities and number of parcels with irregularities.

The study had determined materials used in the construction of
irregular part which are: zinc, iron and concrete as shown in

figure 5.11.
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CHAPTER SEVEN

Conclusion &Recommendation
7.1 Conclusion

This study had concluded the followings: -

e Digital Techniques has the capability of detection of irregularities
of planning laws in residential areas up to 10 cm.

e By GIS all irregularities had been recorded in the attribute table of
parcels layers.

e [Local administration can manage the solution of the wrregularities
in the residential areas using the recorded data.

e The study had shown high percentage of 67.4% of the
Irregularities.

7.2 Recommendations

The study recommends:-

e This method is recommended to identify irregularities inside the
boundaries of parcels.

e Aecrial photographs can not discover irregularities under the trees
so anther remote methods like RADAR is recommended to be
used.

e As sustainable solution of the irregularities, local authorities are
recommended to encourage vertical housing to reduce the
horizontal expansion, which needs large areas, causing the need for

the extension of services networks.
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