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Abstract

Change Detection for Monitoring Urban Development

Project Team

Aseel Nmmoura Aysha Adwan

Falestine Polytechnic University-2012

Project Supervisor

Eng. Musa’'b Shaheen

I'he project is using the aenal photographs in monitoring urban devela pment in Hebron city
using change detection. And its help to establish a system with a high transparency in the vonirol
so thar everyone is equal in front of the law

The project wall develop modern methods within government institutions and the Mimstry of
Local Government 1o monitor violations in a vear or less penod of time in order ro improve the
quality of the buildings and roads monitonng in addition (o other things such as monitoring of
vapetation,
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Chapter 1 Introduction

INTRODUCTION

-1  Introduction

311 A Historical Overview Of Tlehron City

ALKhalil in Arabic is the heart of a wide hilly region. Some ol s neighborhoods reach the
aumde of 1000 meters above sea level. The Old City, also called (Qasba in Arabic, and the
Beaham Mosque/Cave of Machpela are situated on the northern flank of a valley at an aititude of
weroamately 860m. This relatively high altitude grants the eity cool weather doring summer
s and abundant rainfalls in winter. Agricultural areas surround the eity. Farmers in Hebron
semon wsually cultivate Fruits such as grapes and plums. 1n addition te agriculture, local economy
webes on handhoraft, small- and medium-scale industry and construction. Surrounded by towns as
Safhul Yatta, Dura, Al-Dahenya, each counting more than 20,000 mhabitants, Hebron 15 one of

We most important market place in Palestinin Terrories

Figure( 1.1 YHebron city 1924 [9]
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Fgure( 1.3 )Hebron city 2001 [9]
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Figure(1 4) Hebron city 2010 [9]

=12 opulation OF Hebron City

Smce the beginning of the twentieth contury, the city has expanded dramatically, mostly along
e roads leading to Jerusalem and Beersheba. [n 1997, Hebron counted 120,000 inhabitants,
Thes makss it the second most populated West Baok city afler Jerusalem. The municipality '

Sorders delimit a territory of approximately 17 km®.

Spart from Jewish settlers and Isracli troops, the population of the city is mostly Muslim. For
wemtunies, however, an impoerant Jewish community was part of [lebron society. This peaccelul
wexsstence ended brutally with the 1929 riots, during which some 60 Hebronile Jews were

Subsequently, the British mandatory authorities transferred the Jewish population from
e ity

has (he reputation of bemng a conservafive and traditional eity. the cily emjovs a rich
unity hife, with a number of popular institutions, such as women and youth groups, and arl
Hebrom alse has its own umiversity, founded m 1973, and Palestine polytechme

ity
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Table (1-1) Hebron population for several y=ars [15]

A e e T
Year E Total population | Notes

24

Brinsh Mandatwe Census

w
1 'l
rnanr:u:::-rﬂmmr“m ‘%-' FFFfyr=CFrrxcrsesss

e e ]

S e

; 4
P1931 17.532 i Source” Brinish Mandate Census
: | ;
i—ﬁ-r—-rlm—ﬁr .E - e i -l L —-—-
i 1944 i 24550 Estunate
i i
E""’m-"-’ ™ G 0 I el I:--:-'--.-r.-.--.--n.- ———— -'----"u-'l
[ ]
P 1967 E 38,309 Census E
:
i---rwm-.i——r—nﬁ-—r JJJJJJJ - . L T i
i
E 1997 ! 119003 Census 1997 :
L
f ‘ :
rr}m}m}'ﬂ;*lm’ﬂ”}"ﬂmdl"}m R T E e = 2 mrrumamtm:ulﬂ!
i ) ;
2007 i 163,146 | Census 2007 |
]
L] ¥
i"d""" I B e i g ml‘ml"m""""f’"ﬂ"‘{‘

1-3 Administration

1893 Dslo Accords declared the final starus of the West Bank to be subject to a forthcoming
sment between Israel and the Palestinian leadership. Following these mterim accords, Tsraz|
- its military rule from some parts of the West Bank, which was divided nto three
sstrative divisions of Oslo Accord .
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‘Table (1-1) Hebron population for several years |1 5]

L R - - i ol i

Year ~ Total population | Notes !
' i : !
1922 16,577 British Mandule Census E
A = i ‘!
J| 1931 | 17:532 Source: British Mandate Census i
5 1944 24,5350 Estimate
[ - |_ -l
1967 348309 I Census
, i o |
. 1997 119,093 : Census 1597 |
: S e e e o |
i
2007 163,146 Census 2007
g ]

Administration

= Oslo Accords declared the final status of the West Bank to be subject to a forthconung
Between Israel and the Palestinian leadership. Following these interim accords, Israel
55 military rule from some parts of the West Bank, which was divided into three
ve divisions of Oslo Accord ¢
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Table( 1-2)Administrative divisions of WB

Area Control % of WB | % of WD
~ land | Palestinians |
Palestimian | F.ﬂ].I:Slil'.l'iEIl 'I'i'%_; | 55%
B { Israck Palestinian 24%, %
o [ israch lscacli  § 59% 1 4%

Figure(1.1) Closed and restncted areas for Palestinians. [9]
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ACCESS: Closed and Restricted Areas for Palestinians

i Bl rlibh s mme - ;TII:";T"‘”II'-'I--EH'--H-

coned valllpimd Lo wla ), aEE
TS T W R SR U R TR —— Ly n_u,n-mﬂn-mi

Fignre ( 1-2)Admmstrative divisions of 'WB [9]
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=14 Hehron Municipality

Sebron Municipality is the largest institution in the eity of Habron in terms of operational lahor

Seeee, number of services offered, and projects carricd out. Thus the municipality is the hackbone
o development in the city and the engine that keeps it goine.

The munivipality dedicates all its time to its affairs and has the support and unmatched
emeperation of civilians, especially now that Khaled Osaily has become mavor. Osaily and his
salieagues, members of the municipal council, the imstitutions in the city of Hebron, and the

Wesous municipalities of the Hebron Distnet are constantly secking to upgrade public services
e respond to the needs of citizens.

Hebron Municipality was impacted by the current volatile political circumstances, Despite
ulties, it managed to survive and raise the standard of services, Consequently, the city has
v evinced signs of rapid development in public services and infrastructure. There are

simately 1,200 employees who currently work for the mumicipality.

mumicipality offers a variety of services; the most important of which are electricity, water
. sanitation, the enviconment, and construction, In addition, the mumcipality provides

sees to the industrial and agricultural sectors, as well as cullural and sports services to all
of society.

Sebron Mumapality is proud of its achievements and is looking forward to continued progress,
femans 4 major catalyst in making the eity of Hebron a developed and thriving city.

= Imporiance And Goals OFf The Project

Using the aerial photographs in monitoring urban devetopment in the citv of Hebron via the
change detecnion,

develop modem methods within government institutions and the Ministry of Local

t to manitar vielations in a year or less period of time in order to improve the quality

e buildings and roads monitoring in addition to other things such as monitoring of
on

S=ip to establish a system with a high transparency in the control so that evervone is equal in
=t of the |aw

e ——
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1-3 Project Phases

Shase I: DATA COLLECTION

I collected aerial photo for Hebron city from Hebron municipaliry for some vears as 1998 , 2004
L2006 and 2009 And in the next semester we will try to cellect more photos for different years.

2 Study information of the building and authorized system wiich Hebron municipality uses |
and how they deal with imanthorized building.

* Estimate Hebron population for difforent years by taking it from Hebron municipality .

Fhase I1: STUDY ALL IMAGES AND DETERMINE THE DITFICULTIES

Wesmdied the photos and deteérminad the problems, after that we put the mechanism that will
e used for process

o Pixel size.

= Projaction systam.
* Bnghiness.

» Coverapearea.

» Image clipping

g i IMAGE PROCESSING

SUE PROCESSING :The companison of two or more geographically identical but temparally

e images to identify variation in surface cover components. And its contain:
ge clipping.
sEogram maiching,

b Ciaaee detection.

+ MAP GENERATION AND COMPARISON WITH HEBRON DATA

@se includes produce maps for authorized building in Hebron and compare it with |
municipality data |
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I & Difficultivs
Determine coverage arca in each image
2\ Collection images for different period
Understanding of authorizing process in Hebron municipality

Understanding of Mathematical models behind each process such as Image
ssogram and change detection

\ Dietermine the regions of authorized and non-authorized building. roads efc...
b Difficulties in digitizing .

sarness in image and needing different enhancement .

% The Software Used In 1 his Project
| ERD Program.

0C GIS 10 program.

RUTOCAD program

MSOTOSHOP program .
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16 Time Table Of The Introduction Of The Project

introduction

f!‘mﬁ;-:&ﬂdlﬂj ol i i P EEPEEEEPPERPEE TS PP EET S FES PP PR ET PP PR EE PR T -Ff"'JE
Activity ™ |24 6 8|1w0|12|1e|16]18 |20 22|24 | 26|28
eeh ,
s | |
Choosing | o | |
project name 3 E
| i
collection ‘ j
4
| i ] |
Stady image :
2 | i
]
e analysic |
Image 8 | = i 5 ' ‘ ;
' I
: i
Drgitizing (0 | |
Il |
Mapping I
2 i
?
'
| !.
ration of 2 E
first report |
aration of = | ' | ;
e final report i
...._.....__..,.,..,L.-.l..m,..,.-.u.m, ..,J.".J.m.m. | B2 SR |

Table(1-3)Time table for the miroduction praject

10




Chapter 2 Mathematical Model

MATHEMATICAL MODEL

2=1 Introduction
2=1-1 Imagye

'» general lerms, an image is a digital picture or representation of an object. Remotely Sensed
o ee data are digital representations of the Farth. Image data are stored in Data files, also called
e files, on mapnetic tapes, computer disks, or other media. The dala consist only of
sembers. These representations form images when they are displayed on a screen or are output to
Seedeopy. Each number i an image file is a data file value Data file values are sometimes
seferred to as pixels. The tenmn pixel is abbrewiated from picture element. A pixel is the smallesl
s of a picture (the area being scanned) with a single value. The data file value is the measured
Smghiness value of the pixel at a specific wavelength.

=2=1 Image Type

different type of images:

1} Binary image : It's an image take only two values either 1 or 0.

2 Grav scalc imape - Grayscals contain only brightness information each pixel value in a
grayscale imape, corresponds to amount or quantity of Light

5 Color image : A color image has 3 values (red. green, and Blue)

& Mualti-spectral

2 Bands

data may include several bands of information. Each band 15 a set of data file values for a
partion of the elecwomagnetic spectrum of reflected hight or emitted heat (red, ereen,
L weer-infrared. infrared. thermal, cte.) or some other user-defined information created by

= or enhancing the origmal bands, or creating new bands from other sources.

11
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}3 bands

Figure (2.1) Bands

2-1-4 Coordinate System

The location of a pixel in a file or on a displayed or printed image i5 cxpressed using a
soordinate system. In two-dimensional coordinale systems, locations are organized in a grid of
“obumrns and rows. Each location on the grid is expressed as a pair of coordinates known as X
wd ¥ The X coordinate specifies the column of the grid, and the Y coordinate specifics the row.
"=aee data organized into such a grid are known as raster data.

These are two basic coordinate systems used in ERDAS IMAGINE: l

« S coordinates—indicate the location of a pixel within the image (data file)
« =ap coordinates—indicate the location of a pixel in a map

il 3 | 4

1 44— 3

Xy

rows{y) =

galumng (x)

Figure (2.2) File coordinate

12
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=-21 Histogram
2-2-1 Definition OF Histogram

S stograms are funclions describing information extracted form the image. The histogram shows
Sow many limes a pardeular grey lovel {intensity) appears in an image. For each intensity level,
s value is equal to the number ol the pixels with that intensity.

Sor cxample: 0 - black. 255 — white

Examples:
]
% i l Z |4
2 1 0 a |2
—_—
2 | 2 0 0 |4
B |1 |2 |4 | O T
Image histogram
HIADT
1500 I
=4 O | |'iiui.'i.1. =
(o iwd 4090 B0 0 =0 o LE] I
Original image Craph of the histogram function

Figmure(2.3) Histogram of images (1)

13
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1-1-1 Histogram Cases :

L R

istogram of dark image . this histogram will be clustrad towards the lawer gray level.
Histogram of bright image : this lustogram will be clustred twwards the higher gray level.
Histogram for low contrast . this histogram will not be sepread eqally and will he very
NATOW.

Histogram for high contrast .

e T T —— e ———r . B
LB P RN ST PR

| LR L 1 S —

IS rhatn fvperges

]
Linw -Gvamirsm i immass
' 1 i i
¥ = T
e R R T |
X I i
= T == 28

Tigure (2 4) Histogram cases [6]
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2.2.3 Normalized Histogram Function

ke normalised histogram function is the histogrum function divided by the {olal number of the
puxels of the image:

ﬁ[rt] T

[ i

F{rk}=

& gives a measure of how likely is for a pixel to have a certain intensity. l'hat 1s, it gives the
srubability of occurrence the intensity.

The sum of the normalised histogram function over the range of all intensities is 1.

Example:
Bir)=3% plr)=8/25=032
h(r,)=4 plr)=4/25=0.16
k(r;)=3 plr)=3/25=0.12
hir,)=2 e plr,)=3/25=008
hir)=2 plr)=2/25=0,08
hir,)=0 plr) =0/25=0.00
hir,) =1 plr)=1/25-0.04
hir)=5 plr)=5/25=020

2-14 Histogram Of Color Image

208 color can be converted to a gray scale value by
Y = (.299R + 0.587G + (L.114B
%8 colour model (Red, Green. Blue).

% the grayscale component in the Y1Q color space used in NTSC televigion. The weighis
=flect the eye's brightness sensitivity to the color primaries,
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Examples

individual histograms of red, green and blue):

Green Blue

Figure (2.5) Individual histograms of red, green and blue . JL
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2.2-5 Histogram Equalization (HIE)

Transforms the intensity values so that the histogram of the output image approximately maiches
e flat (unitorm) histogram .

Histogram cqualisation algorithm: Let r, k=12,...m be the
wensities of the image, and let #(r,) be its normalised histogram function.

The intensity transformation function for histogram exqualisation is :

() =Y 5
1

Sodmy the values of the normalised histogram function from 1 1o k to find where the intensity  r,
wal be mupped.

“ee ¢ The range of the equalised image is the interval [0.1].

Examples

11 53 image with inteper intensities in the runge between ane and erght (3 bits):
1 8 4 4
&
1

2
5

Normalised histogram function Intensity transformation function

plr) =032 T(r) =032

plr) =018 T(r,)=032+0.16=048 “
plr)=0.12 T(r,)=032+0.16+0.12=0.60
plry)=0.08 T(r,) =032+0.16+0.12+ 0.08 = 0.68
plrs)=0.08 T(r,)=0.76

pir)=0.00 T(r,)=0.76

plr.)=0.04 T'(r,)=0.80

plr) =020 T(,)=1.00
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+  The 32% of the pixels have intensity r. We expect them to cover 32% of the possible
intensitics. o

»  The 48% of the pixels have intensity 12 or less. We expect them to cover 48% of the
possible inlensities. ’

«  The 60% ol the pixels have intensity 15 o less, We expect them to cover 60% of the
possihle intensities.

Figure(2.6) Histogram of images (2)

18
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Ls for the discrete case the following formula applies:

k
S = T = >

=0

312

£=0,12....L-1

L mumber of grey levels in image (e.g., 255)

-

sumber of times f-th grey level appears in image

wotal number of pixels in the 1mage

Example:

Figure(2.7) Histogram of images (3)

15
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1.2-6 Histogram Specification (HS)

s = technique that transforms histogram of one image into the histogram of another image. This
—sformation can be easily accomplished by recognizing that if instead of using an equally-
ssced ideal histogram. In this way it is possible to impose an arbitrary histogram on any image,
seect to the constraint that single hins may not be split up.

s unage's histogram is transformed according to a desired function. Transforming the inlensity
“wiues so that the histogram of the output image approximately matches a specificd histogram.

The histogram function b can be seen as a continuous function:

occurence

Intensities

Figure(2.8) Histogram [unction h

e number of ocCUITENEEs in a certain region corresponds o the area below the graph of the
Sesction and inside that region.

‘= the normalized histogram tunction p, the area below the whole curve is equal to 1.

]

Frequency of
occurrence

o

Intensities

Figure(2.9) Histogram function h

20
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2-2-7 Histogram Matching

1+ & method in image processing of color adjustment of two images using the image histograms.
It can be used to normalize two images, when the images were acquired at the same local
Jlumination (such as shadows) over the same lacation, hut by different sensors, atmospherie
conditions or global illumination .It is useful sometimes to be able to specily the shape of the
istogram that we wish the processed image 10 have. The method used to gencrate a process
Simage that has a specified histogram is called

st matching or histogram spocification.

ab
e
lFIEllRE 3.19 B T
{a) Ciraphical _ 7
terpretition of % T i
mapping from r, 2
108 via T{r). ’ T(rl-—a
(b) Mapping of 24 [ s

| LR o
corresponding \ L;
o]

F - e — - - =
X
i

vilue v, via Giz).

r

(o) Inverse ! .
. ] i

mapping from 5, \

1 it \

correspunding \ .

value of Z,. \ T
| [ A

Figire (2.10) Histogram Matching.

21
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2-3 Pixel Size And Spatial Resolution

tmage resolution ; Is an umbrella term that describes the detail an image holds. The term
solies to raster digital images. film images, and other types of images.

Higher resalution means more image detail.

2 =solution refers to the number of pixels in an image. Resolution is sometimes idercified by the
width and height of the image as well as the total number of pixels in the image. For example,
= image that is 2048 pixels wide and 1536 pixels high (2048X1536) contains (multply)

3145 728 pixels (or 3.1 Megapixels).

The resolution of digital images can be described in many different ways:

© Spatial resulution

= Spectral resolution

* Temporal resolution
£ Radiometric resolution

1) Specual; refers to the specific wavelength intervals in the electromagnetic spectrum that
a sensor can record.
For example, band | of the Landsat TM sensor recards energy between 0,43 and (.52 mm
in the visible part of the spectrum

) Spatial: is a measure of the smallest object that can be resolved by the sensor, or the area
on the ground represented by each pixel The finer the resolulion, the lower the number.
For instance, a spatial resolution of 79 meters is coarser han a spatial resolution of 10
meters,

%, Radiometric: relers to the dynamic range, or number of possible data file
Valuee in each band. This is referred to by the number of bits into which the
recorded energy is divided.
For instance, in 8-hit dala, the data file values range from 0 to 255 for each pixel, but in
7-bit data, the data file values for cach pixel range from 0 to 128,
The total intensity of the energy from 0 to the maximum amount the sensor
Measures are broken down into 256 brightness values for 8-bit data, and |28 brightness
values for 7-bit data.

£ Temporal: refers to how often a sensor obtains imagery of a particular arca.
For example, the Landsal satellite can view the same arca of the globe once every 16
days, SPOT, on the other hand, can revisit the same arca cvery three days.
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<-4 Change Detection
24| Definition Of Change Detection

& The comparison of two or more geographically identical but temporally separate tmages to
slenufy vanation m surface cover components.

2+ Inputs

* Agrial image for the year 2006
» Aegrial image for the vear 2009

23 Dutpurs

Map of chanpe vs. no-change
Map descnibing the types of change

Display Bunds From Dates 1 And 2 in Different Color Guns Digplay

No-change is gravish
Change appears as non-grey

Limited usge
On-screen delincation
Masking
5 Change Detection Methods
Smage Difference.
- Smape Ratio.

“hange Vector Analysis.

project we used Tmage difference method because it 15 simple and Erdas program apply
fhis method .
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14.5-1 Image Differencing

« Date 1 -Date 2.

¢ No-change = 0.

» DPositive and negalive values interpretable.

»  Pick a threshold for change.

» Often uses vegetation index as siart poink, but not necessary.

LTROPERTIES:
|. Simple (some say it's the most commonly used method),
2. Easy to interpret.
3. Robust.

1.CONCLLUSIONS ;

1. Difference value is absolute, s0 same value may have different meaning
depending on the starting class.

"

2. Requires atmospheric calibration for expectation ot “no-change = zero”.

'8 [10[ 8 [11] [59710_
240 | 11 | 10 | 22 7| 9| 8|22
205 210 205 | 84 98 100 205'222
220 | 98 | 88 | 46 103 ] 98 | 254 210
ate

Tmage date | \ / mage o

=Tl T T
143 | 2 2 0

107 | 110 0O -
168

117 0 - -
| 166 164

Difference image=image 1- image 2

Fipura(2.11) lmage differences

24
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1-4-5-2 lmage Ratio

e Datel/ Datc 2.
¢ No-change= 1.
«  Values less than and greater than | are interpretable.

* Pick a threshold for change.

« PROPERTIES
+ Simple.

» May mitigatc problems with viewing conditions, esp. sun angle.

« CONCLUSION

e Scales change according to @ single date, so same change on the ground mey have
different score depending on direction of change: Le. 30/100=.5. 100/50 =Z2.0

Figure (2 .12) Image dilference (TM99 - TMEX)

25




Chapter 2 Mathematical Mode|

Fiare (2 13) lmage ratio (TM99 / TMES)

L6 Procedure Of Detection

- One image is selected to serve as a master image to which all other imapes are
somalized to. The master image should represent a period of time with superior
smospheric conditions.

= Each subsequent image in the Ume series is considered a “slave image” to the master.
Siaves are normalized to the master.

© Master image is converted to exo-atmospheric reflectance using the COST correction
& Slave images are also converted to exo-atmospheric reflectance using the same COST
sgorithm.

& The output, COST corrected masler image serves as the standard.

& The output COST carrected slave is ready for comparison with the master Change Detection

26
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T output, master.

i The pscudo-invariant feature (P1F) algorithm is used to locate spatially coincident
~ivels in both slave and master that have not changed through time.

% The PIF algorithm is used to normalize the slave image to the master.

0. All normalized imagery (including the master) is converted o NDVL

1 NDVI values for each image is normalized into fractional vegetation cover (Fv).

‘2 All Fv images are added to the temporal database of fractional vegetation cover.

"% Land cover and Land use maps can be used to parameterize individual cover and use
catepones.

=-= Image Processing

A1 Introduction

“s image is defined as a 2-d function /fx,y) where x and y are spatial coordinates and amplitude
o { at any pair of coordinates (x,3) is valled the intensity or grey level of image at that point. The
s=sge consists of number of elements called pixels and we process these pixels .

T tal image progessing refers to processing digital images such they are used for human or
ssonomous machine interpretation.

%= image processing operation typically defines a new image g in terms of an existing image /.

¢ can trangform either the range of /.

olz.y) =t(f(z,y)

Or the domain of /£

alz.y) = f(telz.y), ty(z, )

27
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1.5-2 Steps Digital lmage Processing
Smage acquisition,

smage enhancement.

smape restoration.

color image processing,

wavelets and multiresolution processing.
SOMpTEssIO..

segmentation.

sepresentation and descriplion..

2-5.3 Enhancement
Obijective of cnhancement is: (o process image so that result is more suitable than original
mags for specific application.

1-54 Enhancement Categories

Eahancement has two brond categories:
2 Spatial domain technigues
® Poinl operafions
W Histogram equalization and matching
W Applications of histogram-based enhancement
J Frequency domain technigues
B Unsharp masking
B Homomorphic filtering

1 2.2 Point Operation

Sunt operations are Zero-memory operations wherea given gray level xe[0.L] is mapped to
sothergray level ye [0,L] according fo 2 transformation.

y=7(x)
1 ~155: for gravscale images.

28
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&A1 Digital Negative:

Figure(2.14) Digital Negative operation

1542 Clipping:
{ U=x<a

y=1f0(x—a) asx<b
Blh—a) b=x<l

a=50.b=150,=2
Figure(2.15) Ingital clipping operation

25
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1553 Range Compression

y=clog.(1+x)

C=100

TFigurel2.16) Range compression operation

L 554 Contrast Streching (CS)
% stretching the histogram w attempt to us¢ the available full grey level range.
The appropriote C§ transformation

5 = 255 (ry-min)/{max-min)

s more general CS:
ox 0<x<a
y={fx—a)+y, a=x<b
Hl_b)+yn bEI‘:L’
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a=50,h=150,@=02 8=2,7=1y, =30y, =200

Fipgure(2.17) Contrast streching operation

Raetser law of conlrast:

S value= (old value- 0.5) * contrast + 0.3

Figure(2. 1 8) Contrast streching operation (2)

o btraction and addition of 0.5 i to center the expansion/compression of the range around
S cav, Specifving a value above 1.0 will increase the contrast by making bright samples

s otuer and dark samples darker thus expanding on the range used. While a value below 1.0 will
W = opposite and reduce use a smaller range of sample values.

3
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-5%-5-5 Thresholding
severting a greyscale image to @ binary one .

¢ example, when the histogram is bi-modal:

Pixel value hislogrem

Figure(2.19) Thresholding operation

“sh Brighiness

\%en changing the brightness of an image, a constant is added or subtracted [rom the luminance

& sample values. This is cguivalent to shifting the conlents of the histogram lefl {subtraction)

w =it (addition).
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Figurel 2.20) Brightness operation

Mehematically it is expressed as:
.- Brightneass addition:
S=w value= old value + brightness

Gixy)= Flay) + K

~ - Bnphiness sublraction:
New value= old value - brightness

Gix.y)= Flxy) K
L& Spatial Domain Technigues
«  Order statistic filters : Mean, Median and Mode Filters

= Digital Laplacian filter.

33
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+  Gradient filters: Horizontal and vertical edge detection 45 and -45 degree edge
detection.

! Drder Statistic Filters
i-1 Mean Filtering

filtering: i a simple, intuitive and easy to implement method of smoothing images, i.c.
sz the amount of intensity variation between one pixel and the next. It is ofien used 0
s nOise in images
T idea of mean filtering is simply to replace each pixel value i an image with the mean
werage’) value of its neighbours, including itself. This has the effect of eliminating pix¢l
o which are unrepresentative of their surroundings.

A 1 1
4 v z
2 1 1
v Y Y
P 1 1
Y ) b

Computing the straightforward convolution of an image with this kernel carnies out the mean
filteriny process.

Figure{2.21) Mean flitering

two main problems with mean filtering are:

sacle pixel with a very unrepresentative value can significantly affect the mean value ol all
sexzis in its neighbourhood.

W the filter neighbourheod straddles an edge, the filter will interpolate new values for pixcls
e edge and so will blur that edge. This may be a problem if sharp edyes are required in the

=

ERS



Dhanter 7 Mathematical Model

Sa-1-2 Median Filier

* The median filter is normally used to reduce noise in an image, somewhat like the mean filter,
“owever, it often does a better job than the mean filter of preserving useful detail in the image.

“assead of simply replacing the pixel value with the mean of neighbouring pixel values, it
e=iaces it with the median of those values. The median is calculated by first sorting all the pixel
“wiwes from the surrounding neighbourhood into numerical order and then replacing the pixel
e considered with the middle pixel value.

Exzmple;

123|123 | 126 | 130 | 140

- Nelghbournood values:
122 | 124 | 126 | 127 | 135

115, 119,120, 123, 124,
11% | 126 | 150 | 125 | 134 125,126,127, 150
19 | 115 | 119 | 123 ] 1335

Median value: 124
111 [ 136 | 110 | 120 | 130
Figuare(2.22) Median tlitering
1-3 Mode

mode filter computes the mode of the grey-level values {the most frequently occurring grey-
value) within the filter window surrounding each pixel. Mode filtering is ideal for cleaning
“mematic maps for presentation purposes, in that it replaces small "island" themes by their
. surrounding themes.

le:

the following window

| =— Filter window

a5
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=453

Sered pixel of filter window (3,3.3,3,3.4.5.5.5) is set to 3.

Mode

Figure(2.23) Mean & median & mode flitering
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CHAPTER THREE

BUILDING PERMIT SERVICES

L INTRODUCTION

ssuance of bolding permuts is the municipality major activity due to its gencral impact on
=y of the architectural evonomic, ecological cultural and political aspects of the city and ils
ation it is also a major allluent of funds accounting for 25% of all municipal income

ding water and electricity revenues

-1 Building Section Objectives

2 building permits and collecting fees is not 2 goal for the building sections as much as it is
sans 1o achieve a number of goals.

sections main poal is to guarantee the application of building and wban planning roles and
snons which were originally created to achieve the following objectives |

¢ Preserve the citys organizational aspects ‘one of the main ohjectives of building permits

15 10 guarantec compliance with the citys preset organizational plan and maintain its

divisions into residential commercial ,indusivial, agricultural and ereen areas . in addition

10 Cily expansion ancas.

Architectural harmony Building —related activities guarantee the preservation of the

archirectural Lype of the cities neighborhoods and streels they also guarantee that

butldimgs are harmoniously built thus preserving the esthetics of varions city quarters .

Ecological safety | prabably one of the sections major activities is to ensure the cilys

=cological safety by keepimg mdustrial areas separare from residential ones it is also in

charge of verifving legal repercussions and monitoring construction ratios in residential
commercial and mdustrial areas

+ Public safety :settmg up the organizational plan of main and side streets both existing and
proposed _and preserving them from structural apgressions, actively contributes 1o
aclueving security on the streets and reducing road accidents.

*  Economic aspects: Uploading building and urban planning laws prevents squandermg
Economic resources by erected unauthorized building . violation of urban planaing and
buildmg laws which would be subject to removal,

% Political aspects: Finalizing the organizational plan and determining possible city
sxpansion arcas necessarly leads to confronting Isracl s dnve for settlements expansions
in the city ;which is still under the theeat seltlements.

L]

lak

=7
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Cultural aspecis: Presenving the ¢ity s ancient architectural and historical style and

esthetics 1s an integral part of the building sections activities, with a direct impact on the
cines culture and heritige

s hcemsed during the vear 2009 toraled 273266.59 m* and where divided as follows

e N ST
[ Commercial /8125276 5
E.PME_EPL@:E&--{ 3643420 :

- g 2

ould also like to inform you in regard W areas, m square meters heensed over the last four
=, as per the [ollowing table

e 'F'J-ﬂﬂ':"mmIiumrrﬂftﬁme (R L s s s EF s g S F s P L § e e g e

R I i B i i i A

T P __fies200
S Bl R, - T 5T
Lok 2008 B T 190734 1
PO T T T

on Munierpality divided city of Hebron into nine regions o manttor the buildings and

uted monitoring work on mine menitors each of them in a certain area,

sudies show the existence of irregularities in large buildings, hoth existing buildings or
under canstruction.

some cases the process of monitor doesn’t work properly due to the large area of the citv of

. observers can not visit all the buildings where there are areas that are not visited by the

s may be tolerated w the control of some buildings as there are imegularitics may not
oe by momrors

e arci’t enough observers to momtor the city of Hebron

work of the monitors concentrate in the regions wlich have a higher number of
ation, and they neglect far areas which have less namber of population.

Were arc new areas annexed to the borders of Hebron city, in which there is a difficulty in
LY gl

% -2 The Mechanism Of The Enginecring Work In The Municipality

il Engineer : lie is directly responsible for all projects in the municipality.

eying engineer @ his work 15 1o receive the license applications from citizens then

38

e LN : No of licenses | License arcas r
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s them 1o obtam approval from the local committee of the arganization and construction
matches the existing building with the license to give the necessary services to cilizen
@dines monitor : he monitors the wark an the new buildings that are hald in the town, as

s follow-up to proteet the public roads from the infrimgements.

% -3 Automatic Licensing Procedure Kor Requests For Building Licenses

= surveying plan for the land to be buill upon.

we proot of ownership of the land (heing out / agency periodically).

sotion of opened file by the civil engmeer.

the fees to open a new file.

Sl mspection on the site by the surveying .

books of plans by the Office of certified engineers, accompanied by the approval of the

we, and the endorsement of the neighboring office of the engineer, and the Engineers
sation, to be displayed later to the Committee of Buildings.

wiore we suggest a new mechanism for licensing (0 reveal changes by usimg aeral

ranhs which we can deteet all irregularities in the multi-storey buildings and the changing
s, roads and vegetation.

e method of change detection

= can monitor large areas easily and withoul having to visit all these arcas by the observers
Lt visit the changed areas,
areas will be under contral
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-1 Erdas program

Working procedure

Working procedure

=1-1 Open ERDAS Program

Tlick om ERDAS IMAGINE 2011,

© A fter run the program this screen will appear.

4-1-2 Add Photo

Make right click on

“hes screen will appear:

Figure (4.1) Strat-up Erdas program screci

t BlEs D View #1 |

40
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Working procedure

s e el

Figure (4.2) Adding images in Erdas

Tms window will appear:

| Select Laye: T Ads 2o
P | Rastes Ophane | Mubsle
Loakin I::-L:l-'fl.‘"

[ samamppres
[ Nyeiivs

Fim e

Tias o yoe | IMAGINE image [ il

Figure (4.4) Selecring images window

41
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= mciure appears on the program screen:

Figure (4.5) lmage in Endas

13 Fit tv Frame

From home 1cons

>4 lick at fit to frame icons

o @A
SR LT LR
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Figure (4.6) Fit Frame command

= 52 Onginal Images Of Hebron City (2006 & 2009) Before Processing And
Sfication

e Oripingl Image 2009

Figure (4.7) Original image 2009

& 1.1-1 The Properties Of This Image Before Processing And Modification

I- Tmage type: IMAGINE image.
2- Image size: 195732 MB.

3- MNumbers of layers: 3 —bands.
4 Width: 18620m.

5- Block width:1280m.

6- Heipht: 2647%m,

7- Block height: 256m.

8- Type: Continous,

9- Data type: 8- bits.

45
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1~ Compression: Run Length Encoding,

|1~ Pyramid Layer Algorithm: ErdasBions(1*3)

'2-Range: (0-255) , Min:1 , Max:255 .
13- Mean: 128.942 .

14 Median: 130,

15-Mode: 129

& Standard Deviation: 44 28K .

1 7-Upper Left X: 203740.24999999997( .

|4 Unper Right Y: 6U8544.74999999880 .

19- Lower Left X2 213049,479959999970

20-1ower Right Y: 595305, 74999990880 .

21- Projection: Transverse Mercator .

22- Spheroid: GRS 1980 .

23-EPSG Code: 0 .

24- Mgl save: 0.5 m,

25- Unit: Meters .

 Lwe N Lo 1 |
Shl L Modbed Th Ny (6 1587412 2011 ﬂm&u..u

a4 E— T
] Wik 13620 Kk, 3473 Tow. Cortruois |
Bk Wi 52 Ithulﬂ 5iE Delelmem lrepedfis
e ; Dym Orges: EST

. ; Mt 1261
. werker 130 Mede 129 Sl Dwe SRS
e Skt 1 Skpfaia) ] ‘
| mn‘m mmwm . _
£ P Upgsrlerit TEHGMEENINE  Lps Lk F 1SRG
[ L Faglt 7, TTEAUTHEESSNT  Laws P T Sl 7RO |
wmmtl ﬂ.‘mn (L oo Blsa V. 0

| lirg: Gagass e Mot bl

: | sﬁm GRI1SE] |
Pk 0 ponam sl o w5541

Figure (4.8) Image Metadata “Genral” for image 2009
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le Ldit View rip
SCH&IT A ' [l
| Generd | Foiecion  Hisiogam | Sneldals
Profechri Tops. | |/30H0IEE o
FI’S‘IE'EH
ﬁﬁﬁ-mmmmum
|m;u.~.r,ﬂ5m1
-IE.M B

Figure {4.10) Image Metadata “Pixel data” for image 2009
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-1 Histogram For lmage 1009:

Figure (4.12)Histogram for image 2009 {Layer_2)
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Hrctagram b hiesron 2000img 1 syer_3]

Figure [4.13)Histogram for image 2009 (Layer_3)

« -2 The Original Tmage 2006

Figure (4.14)0rignal image 2006

a?



4 Woaorking procedure

! Ihe Properties Of This Image Before Processing And Modification

Image [ype: ECW.

Imnge size: 542,22 MB.

Numbsers of layvers: 3,

Width: 64944,

Block width: §12.

Height: 70216,

Block height; 512.

Type: continous.

Data type: 8- bits.

W Compression: wavelet,

11« Range: (1-255) . Mim:1 , Max:253
2-Mean: 94.550,

13- Median: 93.

14 Mode:v1.

15 Standard Deviation: 31 998,

16 Upper Lefl X: 155182.062499999940,
17- Upper Righit Y: 108913.97349999990.,
18- Lower Left X: 163299.973099999940.
19 Lower Right Y; 100137.06249599990,
20 Projection: LOCAL.

21- Piel size: 0,13 m.

22 Unit: meters.

PROEAP R
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wrer &

=-1-2 Histogram For Image 2006

Figure (4.18)Histogram for image 2006 {Layer_2)

Working procedure




Working procedure

Figure (4.19)Histogram for image 2006 (Layer_3]

Resample Pixel Size

ke change detection for two images 2006 and 2009 they must have the same pixel size.

- 2006 has 12.5 cm pixel size and image 2009 has 0.5 m pixel size so there is necessary 9
o5y their pixel sizes.

e 1 Convert image 2006 pixel size from 12.5 ¢m to 0.5 m in ERDAS
smser image 2006 Lo the program.
“soose mullispectral list,

WA e
M‘lﬂﬁspmtmi

31




apter 4

Resample Pixel size

sandow will appear:

Transforms & ortho correct

!

Orthva Using Exkilang Kodel

Feprapect

kg Wikh Muode| Seiection
franstom Usmg Buting Medad
affirst Calibration

Ferfoim aftine Eeoampile

Resmmpis Susl Sigs

[l o "o o

Working procedure

B2 Resample Pixel Size

Figure (4.20) Resample pixel size selecting

Cuspe e |* el

lw ZT58Z g P9m

| =5 s e .:-‘. g M

g2




Chapter 4 Working procedure

Irpad File: [*.img]

Choose r inpul file

Clutpad Fie: [~ ima) O utpait Til#: = i

= N

*Chouvse required outpue file!

*Change X Cell and Y Cell size.

*Click Ok.

Figure (4.21) Resample pixel size steps

*< Change Projeclion

- make change detection for two images 2006 and 2009 they must have the same projection

= 2006 projection is Palestine Grid 1923 and image 2009 projection is Transver
seator(spheroid:GRS 1980 Israel Datum) so there is necessary to unifly their projection type.

== t0 Change image 2006 projection type in ERDAS ¢

o defing coordinale svstem ol image 2006:

om the right mouse button select Metadata

= window will appear:

53




o 4 Working procedure

[P o e v —
AT T CRNA . —
Cred | Poaon] doswen | Buiin__

et M Lan | Fila Tyqem " [GINE b
Faln  UWodAd ThMosld TR I Rt e 3

Hade U e 15
bacERi 7o) OCL U |

| el W e Thes Mire 212410 18 1ED

Livm Bigr e 50003 METFERCIC  Lowd Fhghe v BRI FIERRE
Pham tmt 150 L
Ui cewr G Hijel Haplen
Sphend BRETED
Sauen el T WS 4 1|

Add /Change projection

Figure (4.22) Define coordinate sysiem steps




3

wmdow will appear:

1 G0

GRS THE

ueel [T Whe 54 1)

12 15261 00E
At ef B E1 00N

E1 ST CEA000 nwwi

E2E507 50000 vwwr

el ] ool lades [ah g |

» miormalion include:

. projection information for 2000 images :
sestion (transverse Mercator

cxsung : 219329.584

sorthing : 626907.59

=l menidian ; 35204517

factor : 1000007

sece of origin : 31.734394

piernid - GRS-1930

setiem (CASSINI

35

©  projection information for 2006 IMAGES -

Figure (4.23) Projection chooser

Working precedure

Catlog (1S take mformation about coordinate system and put them in the window above.




Waorking procedure

ing : 170251.555
Bing : 126867.909
meridian : 35.212081
T - |,

of origin = 31.734097

ol - CLARKE -1880-BENOIT

mc ransform the coordinate svetem:

*Manage dﬂlﬂ.fﬁl

Eait Inage
MMetadata:

Edit image Metadata

o wndow will appear:

T -l
7 Charps Fesis Tupe ComiryHiLe

e Pl 1) I‘

ety Pusaimsd Lages:

| Pumbete B vl | gz

e 'h:dﬂ-‘um

Ol Caa Medoka Yk

| Ehemge b Mokl

i et W2 Mgl

T demewnr b ap vnse
TEmpo Wy el

_|'Heo Mode! o a/nid Fie

Tl kangs Msp Frosaction

T Dk b Fimiesion

forb Plaadie Toiare

AU T e bt s

Figure (4.24) Image coordinate window
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ster ‘Warking procedure

-
™ thiz window seleet “change map projection

[V Chiange Mag Pigection

Window will appear :

Projectar: | PapularVieualzation CAS / Pseudo Mercalar
[88 ]  Cemosl | [ Fep |

Figure (4 25) Map Projection Oplions

st St

Fisizotien Tyne | Frecsds Moot

bl M.

Theabyarm b e
Longhdi of cersal moidios
Lalbuc ol o reale

I"alas ansling & csrtral macidiss
s bautirg & aifgiy

Figure (4.26) Projection Chooser
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Working procedure

pesmee (e information needed in these windows | after that the two images have the
IO

mg Image

.

iEErinal DAy Fommat Tahle

menu

setect subset & chip icon

SURSHT & Chip
HTT Chig
kiack

Dice Image

menu will appear

Iﬁ. Subset & Chip I




- 4 Waorking procedure

;"‘ B S R e

]
i

Figure (4.27) Clip image proceedure

ww will appear:

g Soburt & Chin =
i
il Filer 1 imgl
”I henen U amg v (B
Ui Fila | mg|
heeen 2008 _chpamg -
| Butrant [+firitinn
Tupa: | s w|  Fewimer =
Ul w202 TS0l dis  BESE THO000
(R 270684250300 (= L = e
]

Figure (4.28) Subsst & clip window

m=ne the area that's you want to clip:

3%




Waorking procedure

Figure (4.29) Determing {he area of clipping

m will make clip for the image

Y i A
Bl - iy sl miiat 5




-
P T
e

ST - Ty moded rutaes] et

- ile
DiCAIE

Tl Dienlst = Fepae

: _Eoosial | | Selee . i
Figure (4.31) The end of ¢lipping window
ETTSS leons

o

)

Spoed image will appear

HAasEEDE ¥

Figure (4.32) The final resulting clipped image

Wese steps the two images (2006 & 2009) were clipped as (e same Boundaries and arca.
Bl

Working procedure

Help




Working procedure

Metogram Malching

bave better result in working we need to make the same brighmess for two images (2006 &

Srighiness of image 2009 is better than 2006 so make histogram matching between two
= taking the brightness of image 2009,

Matching Proceedure in Frdas -

Select Raswer Menu

'

2

Bmlymetic

Radiometric

Histopram match

een will appear |

=l F i oo el gl Ot e [ ]
- - = -

ingsd Fibe- [~ g)

By ol il r w | Eard m ek o -] [l Zand m Sas

Lipw &0 Bandd For kadohing O utpuit e o ubmat Fia LLFT ol st Pl
Tupe= Skl il _th_1r5_rn-_n ow | Sete Tipe
- .0 frupial, B51 e
- T TE - b ! i g
™ oL G0 = LHy: @ = e D“ =

Figure (4.33) Iistogram matching wimdow
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—
= mput file to match

—

=Dutput file

&
= use all bands for matching

1 L
(g Fiz: 2 i)

I - &

sz A Bards For Malching

YeTope Dbt Defniion
o i Iy 186ESTTE
fie Uy JoER
dk

(image 2009)

{image 2006)

(Name of new modified image)

2006 g .-

Working procedure

=
Irpacl = b Bty (g

E'tﬂ]img

- B

match.img

- M
Jutput Tie: [* img]

=
T Uzl Bands For Malching

[t Fse b Mk i)

| trera e nSiets

Oamitic & DupwFis  LUT abingt Fle
From inquiz Bew | Cete Type
ol B Urnped B
. 1F1E3H .
>0 : g2 Unsignec £ 2
Sne 0B T o ogein v
| Bach |

View. |

Figure (4.34) Histogram matching

63

e R

pealzhiimg =

J ' Uze &% Sands For Matching I

Qutput = [img]




Working procedure

e R
Frocees The
Jelnpam
2 Wi - rocel heingichand Femestind] ponly i |
e | Smed | | Seeb. | TIFR TR
—— e s -

Figure (4.35) Process hsl

oyl A LT I ] Al W E & §¥ W
sy el s W T e L . —— e — s—
Loy o g =

Figure (4.36) The uage after making histogram matching

64



star 4 Waorking procedure

= The Images Of Hebron City (2006 & 2009) After Processing And Modification

o1 The Processed Imape 2009 1

Figure (4.37) image 2005 after processing

-1 The Properties Of Processed Image 2I09

I [mage type: IMAGINE image.
2= Imape size: 472,76 MB.
Numbers of layvers. 3 —bands.
Width: 9013m,

Block width:5312m.

Height: 13240 m.

Block height: 512m

Type: Continous.

Diata 1vpe: 8- bits

U




20 Compression: Run Length Encading.
1 -Pyramid Layer Algorithm: ErdasBions{3*3)
13- Range: (0-255) , Min0 . Max:255

> Mean: 126 343,

8- Median: 128

5= Mode: 123

- Standard Deviation: 51.619

2= Upper Left X: 156657.7260350 .

S Upper Right Y: 107715.6192280 .
8- [ ower Left X: 161163.7260350 .
- Lower Right Y: 101096.1192280 .
~1-Projection: Transverse Cassin .

22- Spheroid: Clarke 1880 (Benot) .
S-EPSG Code: 0.

4 Pielsize: 015 m

25 LUnit: Meters .

Pk Bl Vies Hap
ED&T K T [
Germad | Sgreon | H'Hrq-unl Foand tleirn |

| w1

i e ki) Al

Warking procedure

- T oy
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ko mat Waded BonTea ATIEDEDN  Nistw of Lavers 3

= Fla S €70 70 ME
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Fipure (4.38) Imapge Mctadata “Genral™ for processed imagpe 2009
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Figurs (4.39) lmage Metadata “Prajection” for processed image 2009
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Figure (4.40) lmage Metadata “pixel data” for processed image 2009
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ter 4 Wiorking procadure

=.1-2 Histogram For 2009 Image A fier Processing

1«J55195"|

W Hisicgisns o0 008 bmpbiajes 2 S e

A Flirciiza Miect

fasiogram

wNEETT

Figure (4 42)l listopram for proce ssed rmage 2009 (Layer 2)
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Working procedure

Figure (4 43) Tistogram for processed image 2009 (Laver 3)

image 2006 After Processing

Figure (4.44) image 2006 after processing

ES




o & Warking procedure

S84 The Properties OF Processed Tmage 2006

5 Image type: Imagine image.
& Image size: 426.90 MB.
= Numbers of layers. 3,
& Wadth: 8937.
= Block width: 512,
% Haight 11969,
=~ Block height: 512.
& Type: contimuous.
%= Datatype: 8 bits.
- Compression: Run length Encoding.
V1-Range: {1-255) . Min:0) , Max:247
B2 Mean: 88.093,
L5 Medizn: E5.
B Mode: 83,
25 Standard Dewviation: 40,981,
W& Upper Lefl X 1566777260350,
27 Upper Right Y 107662,1192280.
O Lower Left X 1611457260350
S5 Lower Ripht Y- 1011678.1192280.
W Projection: Cassini
21 Spheroid; Clarke 1880 (Benoit),
= Pixel size: 0.50.
= Umt: meters:
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Figure (4 45) Image Metadata “General™ for processed mmage 2006
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Figure (4 47) Image Metadata “Pixel data” for processed image 2006
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4 Working procedure

e Histogram For 2006 Inage

T i

Vo fonchor::  Direck

hrengram

e

R Fistogram for 2006-dip- Limgliaye2) =

Ein Furehon Diaact

esegran:

| FHEREE™

Figure (4 49)Histogram for processed image 2006 (Layer_2)
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Working procedure

Figure (4.50) Histogram for processed image 2006 (Layer 3)

“hange Detection

chage detection between twa images (2006 & 2009) in Erdas follow these steps -

Select Kaster menu

Change detection




4 Warking procedure

=
=
B
5
E¥
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Wy ool Change

™ arievinant Functo

Wy lmape DitféRence

| Wy image DiTmemee I

meni will appear :

see imagps difference
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Figure (4.51) Change detection window

Balere Imege I g
2006 g - @
before image — > (image 2000}
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Working procedure

-
afier image (image 2009)
——————
-
= Click Ok
e
Precasy Tike e Frraeli = l
.Eh“.ﬂ .
ol E 1 =

i - 5T i e omd Py heirng Fkn

Tigure (4.5Z) Procsss sl

) g e

ERDAS finish the processing clic

3 get this map :

75




Working procedura

Figure (4.53) Chage Detection Tmage “hughlight image”

Figure (4.54) Chage Detection Image “CGray image™
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Mathematical madel

Mathematical Madel

nition OFf Histogram

ams are lunctions describing information extracted form fhe image. The histogram shows
=any times a particular grey level (intensity) 2ppears in an image. For each intensity level, its
= =qual w the number of the pixels with that intensity.

mple: 0 - black, 255 — white

Original image Graph of the histogram function

Figure (5.1 ) Histogram of images




Mathamatical modal

tagram Equalization

m equalization : is a technique for adjusling image intensities to enhance confrast

s the intensity values so that the histogram of the oulpul image approximately matches the
s j hiﬁmm i

sam cqualisation algorithm: Tiet s, k =12, .,m be the intensities of the image, and let p(r,)
saormalised h]s['ﬂgT&’lTl ﬁ.lnﬂ_ﬁﬂﬂ.

sty trunsformation funetion for histogram equalisation is .

rtn)=Y. pln)

the values of the normiahsed histogram function from 1 to k to find where the intensity  Fy
mapped

b The range of the equalised image is the interval [0,1]

545 imape with integer intensities in the range between one and cight (3 bits):
8§ 4
|
3

Normalised histegram function Intensity transformation fumction

p(r)=032
plrs =016
plr)=0.12
pir)=0.08

T(r,)=0232

P} =0232+016=048

(k) =03240.16+012=060

T(r,) =032+ 016=0.12+0.08=068

plr ) =0.08
plrn ) =000
plr)=0.04
plr) =020

1(r,y=0.76
1ir, )=0.76
Tir y=080
T(r,)=100




5 Mathematical model

Tigure [ 5.2) Histogram of images

Sistopram Marching

d in image processmy of color adjustment of two images using the image mstograms,
be used to normalize two images, when the imapes were acquired at the same legal
tion (such as shadows) over the same lo ealion, but by different sensors, atmospheric
as or global illumination . It is useful sometimes to be able fo specily the shape of the
that we wish the processed image to have. The method used fo generalc a process mmage
a specified histogram is called histopram mitching or hastopram specification .

¥




Mathematical madel

3.19 !
B raphical ol o
erpredntion of Y == 3
iz (rom 7, .r
Savia Tir) ,I Tirl— |
Mappinz ol 2, 1 !
e "l
B poendiinge .
e e vin (70 2), | 3
Brverse | @
g from 5y \ ) b
i 1
— =TT T X g

I.".; '

y
L L%

|-
jr

-

4
-
=
14+-

Fi-gm'e (5 3) H"ls-tngram Matching.

Swaction mathematically determines a lookup table that converts the histogram of
e i resemble the histogram of another.

® Mathematical Model And Algorithm

£h the histograms, a lockup table is mathematically derived which serves as a function for
=g one histogram 1o the other.

whtness and (Tantrast
smirast:

ol a5 the separation between (he darkest areas of the image  Increase contrast and you

the separation between dark and bright | making shadows darker and highlights brighter.
contrast and you bring the shadows up and the haghlights down to make them closer to one
Adding contrast wsually adds pop and makes an mage look more vibrant while decreasing
can make an mmage Inak duller.

8O



Mathematical model

Figure (5 4) contrast Effee

& lacrease Contrast

Sgure , we have added contrast to the right hall of both images - As you can 5ee, tie white red
= kave golten brighter while the backaround has gotten darker  This causes the image to look
Sefined By making the highlights brighter however . we have also increased the brightness
spokes , causing the image to appear brighter since the spakes are (he main focus of the

On tlie red image, increasing the brightness of the spokes has also increase saturation .

eemirast

alec— (old value- 0.5) * contrast + 0.5

peraction and addition ol'0.5 is to center the expansion/compression ol the range around 50%
Seecifying a value above 1.0 will iereuse the contrast by making bright samples brighter and
oles darker thus cxpanding on the range used. While a value below 1,0 will do the opposite
b= use 4 smaller range of sample values.

a1




Mathematical model

CONTRAST
()

Video Signal

Figure [ 5.5) contrast control

= show the contrast control determines the luminance (proportional to intensity) produced
with inlermediate values toward black bemng scaled appropriately, In a well-desigmed
adjusting Contrast maintains the correct black setting, indicated in this graph by the fact

» mput signal produces zero luminance al any sething

WHINeSs

% thought to be the simplest in concept . Just make the image brighter or darker by a
EmOUnt,
ist distinguish belween true brightness and something else called “gamma™. Tncreasing
moving a mid-tone shder on a histogram is not the same as mereasing brightness
Gamma / mid —tones can make an image look brighter , bul it i5 non-linear in that it only
® Srightness of the shadows and mid-tones in an image without affecting the highliphts
brghtness on the other hand |, sumply brightens the entire image from the shadows 1o the
equally.

sally it 1s expressed as:
Brnightmess:

= old value + brightness

= Fixay) +K

BZ




Mathematical model

Figure (5.7) Decrease brightness




Mathematical model

BRIGHTNESS
{or BLacie L EVEL)

Wideo Signal

Figure (58] Brighmess conmol

brightness control raises or lowers the entire curve with respect 1o light output. Although
ance reproduced for any mput signal is affected by the sctting of the eantrol, ils mesl
ced effect is at the lower end of the scale, near black. In elactrical terms, brightness controls

or offset of the video sipnal.
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s Hnghives too burh b, Bragiiess oo low

4 Conrass too low

v Comtrasl tee kigh

FIGURE 15-10
Bnginey and sontrant adjrements.  Tneressing the brtghmarr makes tvery pinel w the image besomes
Sghecr. In comparison. incrensing the conmas? mnkes the light areas besoms lighter. and the dark areas become
fuwker Thesz nusges show the effect of misadnting the b glimess and contrast |

Figure (5 9) Brighiness arid conrast adjusiments

SRarpen:

sharpen filter enhances using a simple algorithm . This is very comphte but can produce
sally over-sharp or pver-noisy if not used earefully .

mmg 15 one of the most impressive iransformations you can apply to an image since 1t seems
that was not there before . What it actually does . however | i5 lo emphasize

me out image detail
while the visual effect is to make

e i the image and make them casier [or the eve to pick out
ssge seein sharper . no new details are actually crente

BS
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gwork 7

sharpen filler uses a simple thres square canvalution to enhance edges.

trix filter uses 4 simple three square convolution 10 enhance edges
s=rix for this convolution 18,

4.125 -0.125 -0.123

0125 42.000 -0.125

D125 0125 -0.125

| f-:

Sllowing examples show the cffect of a Sharpen filter applied to o pumber of different images .

Original Tmage before Sharpen Filter After Sharpen Filter applied

Fagare (5.10) Sharpen

o+ the main effect here has been to enhance noise rather than improve quality

Pass Filtering

image is smoothed by decreasing the

gass lilter is the basis for most smoothing metheds, An
s between pixel values by averaging nearby pixels .

g6
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2 low pass filter tends (o retam the low frequency infarmation within an image while reducing
e frequency information. An example is an array of ones divided by the number of ¢clements
e kernel, such as the following 3 by 3 kernel:

1/9 179 1/9
1/9 1/9 179,
179179 149

array is an example of one possible Kernel for a low pass filter . Other filters may include
ohting for the center paint , or have differen smoothing in each dimension .

perties of Iow pass filter:

% i designed to emphasize larger, homogenous areas of sumzlar tone.
Reduce the smaller detail in an image.

Serve to smooth the appearance of an image.

Reduce the differenace between digatal number in image.

% Pass Filtering

sass filter is the basis for most sharpemug methods. An image is sharpencd when contrast is
i herween adjoining areas with little variation in brightuess o darkness.

pass filter tends (o retain the hugh frequency information within an image while reducimg the
ency infarmation. The kernel of the high pass filter is designed to increase the brightness
mecr pixel relative to neighboring pixels. The kemel artay usually cantains a single positive
&= center, which is completely surrounded by ne gative values. The following array is an

of 2 3 by 3 kernel for a high pass filter

{-l-ﬂ-l 9-1/8
~1/9 879 =179
|=1/9=1/9-179

87
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sove array 1s an example of ene possible kernel for a high pass filter. Other filters may include
weghtimg for the center point

perties of high pass filter:

the small detals in the image and increase it

S opposite and serve Lo sharpen the appearance of the detail 1n an 1mage.
s make low pass filter then apply the high pass filter.
memse the differenace between dipital number in image

Sifferenace m tones.

ctional Filtering

menal filter forms the basis for some edge detection methods, An edge within an image is
en a large change (a steep gradient) occurs between adjacent pixel values. 'Ihis change in

» measured by the first denvatives (often referred to as slopes) of an image. Directional

= be used to compute the first derivatives of an imujre

! [ilters cun be desimed for any direction within 2 given space. For images, x- and y-
2! filters are commaonly used to compute detivatives in their respective directions. The
e array is an example of a 3 by 3 kemel for an x-directional filter (the kernel for the -

i the transpase of this kernel

array 15 an example of one possible kernel for a x-directional filter. Other filters may
e weighting in the center of the nonzero columns,

can Filtering

s filter forms another basis for edpe detection methods. A Laplacian filter can be used to
e secomd dertvatives of an imapge. which measure the rate at which the first derivatives
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22 This helps lo determme 1f a change in adjacent pixel values is an adre or a continuous
o .

weis of Laplacian filters usually contain negative values in a cross patlern (similar to a plus sign),
2 = centered within the array. The comers are eithier zero or pesitive values. The center value
Se zither negative or positive. The following array 15 an example of a4 3 by 3 kemel for a

=i filter:

w
L

. .‘i‘?" :
o

_ '.Z;&-
i

.
“

hiph Pass Filiered Dhirection Pass Dilterad
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Laplacion Pass Filtered

Faure (5:11) Fikers

The electromagnetic spectrum:

traviol _ OITW ave
samma X-rays | rays infrared radar ™ AM
rays ‘ riys |
. =2 l
- - =
°  10* 102 =10 1* '~ 00 1 100 10
_ - - . - ___Fn:ilue!mgﬂ] (meters,
I.‘.; E - Visible Light - . o
-0 500 600 700
Wavelength (nanometers)
Table of Contents | Visnal Stmulns

80
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THE ELECTROD MAGNETIC SPECTRUM
Wavelength
(rrestres)
Badio Microwvawe  Infrared Visble Uitraviolet ®-Ray Gamima Ray
1 1 | i I [ [
T T 1 T T L] ]
i Wz i th Fyd 119 R
Frequancy
(Hay
1o 1013 1016 jneA 190

Figure (5 12) Electromagnetic spectrum

smagnelic waves are transverse waves composed of alternating electric and magnetic fields.
are created bv-accelerating charges or changing magnetic fields. Flectromagnene waves can
Swough a vacuum and, unlike sound waves, they do not need a medium to travel through, All
e waves travel at the speed of light The wavelength and the frequency of electromagnetic

= vary depending on the portion of the electromagnetic spectrum being investigated.

eagth : is the distance between two cquivalent parts of the wave (two troughs or two crests),
wt of measure 15 the meter and the symbol is lambda |

sacy : 15 the number of waves that pass a pomt in one second. When the wavelenpth is shor,
muency is high becanse more waves pass through a point in one second, The unit of measure
squency is the hertz |

sctromagnetic spectrum shows increasing frequency and decreasing wavelength as vou go
=1t to right .

21
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&0 57 ﬂaﬁﬂ 006 pmelers
Visible ——=
Spectrum

A0

A4E

Wauslength (pm) :
108105 107 10 102401

-

10 107 4

e T e e T —
‘{Tnﬂl

ded [ mm'tmm}wfﬂ;ﬂ

X-Rays
Ulravioket

g

MNear & Mid
Irirarad

Furure (3.13) Visable spectum

Violet: 0.4-0.446 jm .
Blue: 0.446-0.500 ym .
Green: 050040578 ym .
Yellow: 0,578-0.592 pm .
Orange: (0.592-0.620 pm .
Red: 0620407 pm .

Color Infrared: 0.7-09 ym .

Bands :

data may include several bands of information. Each band is a set of data file values for a
partion of the electromagnetic speetrum of reflected light or emitted heat (red, green, blue,
wred. infrarcd, thermal, ete.) ar some other user-defined information created by combining

scing the original bands, or creating new bands from ather sources.
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Figure (5.14) Hands

B (Red-Green-Blue) Color System:

used color system n image formats today, It 15 an additive sysiem
+h varving amounts of the colors red. green, and blue are added black 1o praduce new
s Graphies files using the RGD colar system represent ach pixel as a color triplet—three

1 values in the form (R,G.13), cach representing the amount of red, green, and blue in the
sespectively. For 24-bit golor, the triplet (0.0,0) normally represcnts black, and the triplet
265 135) represents white. When the three RGB values are set to the saime vahie—{or example,
63) or (127,127,127), or (191 191,191 )—the resulting color 15 4 shade of pray

% perhaps the most widely

of these is widely used in graphics file

L Color Jr RGB |
|| Red 255,0,0 \
L]
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Blue 0,0,255

Magenta .~ 255,0,255

Black 0,0,0

Shades of Gray 63,63,63

of 127,127,127

191,191,191

255,255,255

Table (5.1} Equivalent RGB, CMY, and HSV valuss

Resampling Methods
2 meighbor.
& mterpolation.
convolution.
spline interpolation,

& symmetric kamels

i Searest-neighbor Resampling

seighbor is the most basic and requires the least processing time of all the interpolation
because it only considers one pixel  the closest one to the interpolated point . This has
2 of simply making each pixe] bigger
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*5e mtensity at ( the intensiy at (XY X,Y)) to the intensity of the pixel 1o the intensity of the
slossst 1o il [round(X), round( Y]

method is very [ast, but it produces aliasine cifects along edges.

&= Bilinear interpolation

Figure (5.13) Bilmsar infespolation

mizrpolation considers the closest 2*2 neighborhood of known pixel values surrounding the
W pixel . 1t then takes a weighled average of these 4 pixels to arrive al il final mterpolated
Thes results m much smoother kooking images than nearest neighbor .

tical moded :
% uand v are integer parts of X and Y, respectively. bilinear interpolation is defined by

W viin v W1 vIfu+ L) EWav Ty 1)W1 NMEU{u+L 1)
-XHv+1-Y)

SX-uivil-Y)

=200 Y-

35
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& Bicubic interpolution :

Figure (5.16) Buwubic interpalation

g5 one step beyond bilinear by considering the clogest 4°4 neighborhood of known pixles
waal of 16 pixles since these are ar various distances from the unknown pixel | closer pixcls
= a higher weighting in the caloulations . Bicubic produces noticeably sharper images than
twi mathods . and 18 perhaps the ideal combination of processmg time and output

mtical model :

seavolution can be computed row convolution ean be computed row-by-row and then
bv-column.

s mtensities at u-1. . ., u, url, o+ are I(u-1)% [(u), Lu ! 1), Hut2), ntensity at X is
ed from

=1 = LT u= 1 Hiu2)E2

%73 =172 =05t
A -2S 172+

8553 12 12 10.51

56
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B5%173 -0, 512
E=X -1
Image problems

" Floors don’t appear in 2006 image but m 2009 image they appear s shown below:

Fignre (5.17) Sample of 2006 mage

a7
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Figure (5. 18) Sample af 2009 unage

seoblem did not enable us to maks digitizing for modified buildings that have ncreased their
licenzed or noL

e of floors . and therefore not being able 10 reveal the aew floors are

% The problems of shadows in the two images 2006 and 2009, as shown below:

o el
P

".'.‘.

Figure (5.19) Samply of 2009 unage

a8
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Figure {5.20) Szmple of 2006 1mmage

Slem caused difficulty in digitizing work.

sooming problem as shown below in two images
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-

Figure (5.22) Sample of 2005 image

180
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shlem caused difficulty in digitizing work. [t was resolved by making resample pixel size
by diffirent interpolation types such as bilinear interpolation and cubic convolution. (As
Lazar)

srightness problem.

Owverlap in some building in some parts of image, as shown below:

Figure (3.23) Overlap problem

' Smage 2008 is 0.5m pixel size but its appear Im .
Smage 2009 is satellite photo but 2006 image is Aerial photo and this make a prablem
Seitizing

1im




Working Pracedure in Erdas

Working Procedure In Erdas

Multspectral Menu ko Erdas

! Enhancement :

m—

EJ

Gareal
Cantrast*

| Cantrast Meny Orders

General contrast

Histopram Equalize
Standard Deviation stretch
Brighiness: Contrast
Photography Enhancements
Pecewise Contrast

Break points

L oad Nreakpoints

Save scaling

Data Scalmg

Ganeral Contrast
Hictogram Equsiize
ctsndard Deviation Streteh
Brightness/Contrast
Protagszphy Enhancements
Fiecewise Contrast

sreawpoints

Load Bteakpoints
Save Breskpoints

h_ Cata Scaiing

Figure (6.1) Cenral contrast menil
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1 1General contrast

woulate the brighiness | contrast and color display parameters of the currently selected image
enhanced image display

satrast Adjust 2006.5mg

sod[Stangard Davistors. ¥ b BE

Sanciwd Daviations: 20 E

Setogam Source: Apaly Te
cis Image .ﬂ [k__nﬂh.l.;p Table _"j

Aply Brsakpts. . | From Inqure Bax| Compars Al |

Figure (6.2) Georal conteast order

1-2 Histogram Equalize

v a lookup table to the currently active imape which maxunizes tha contrast of the data by

ving a nonlinear contrast seeteh that re distributes pixel values so that there are
swimately the same number of pixels with cach value within a range
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o = E =, iy .
AT T .{f—.;hgﬂ :
& *E e ML I:a'T .".I'.l.'-' ]

Firure (6.3) Histogram Faualize order for sample of 2006 mmuge

e1-1-3Standard Deviation stretch

Soply a lookup able to the currently active image which streiches each band lincarly between
<2 standard deviations and -2 standard deviations .

(G 4} Standard Deviation Strench order for sample of 2006 image

Figue

194
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S=1=1=d Brightness [ Contrast

Saarts a simple Brightess / Contrast Adjustment (ool to adjust the brightmess and contrast of the
sefected imape

WYiLE

=S K e

D —=t o
aprn | Reset | |1 suloApol

= 2

Braakpoints. | Hedr

Figure (6,51 Brghiness /Contragt srdet

Figure (6 6) Brightness (Contrast order for sample of 2006 image

1435
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&1-1-5 Photography Enhancements

Staris the Photoeraphy Enhancements taol for adjusting the display parameters of the active

Emans..

Aoy ! ™ Guscapply

t:mlumpﬁml Helpl

Figure {6 8) Phategraphy Enhancements arder for sumple of 2006 image

105
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¢~ 1-6 Piecewise Contrast
% 4 tool to adjust the brightness and contrast of a specified range of the acrive image .

== linear ranges can be adjusted per color gun |

Leditrasl ool For 2006-mal g

Salect Cator

" Green

Figure (& 10) Pigezwise Contrast order for sampie 072006 imags
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8-1-1-7 Break points

Sarts the Brealpoints Editer to cnable viewing of the active image's histograms and cumeni
wokup rable and for manual editng of custom lookup mable corves

Histopram Soutee: © AQL & whale Image  © Viewe: Exlent

ApphTe € ADl T Imegefie & Lookup Table

Lot Al Lesd | Eam.J E.TI Hel |

=

Figzure (6.11) Break Point Order
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#=1-1-8 Luud Breakpoints

“oad previously saved breakpoints {defining a lookup table ) from file and apply 1o the display
W the active image

Load Breakpoints

J0ad ey saved
reaponts (defimng s laskp
ablei fom fe and appiy 1o
the display of the active
|I'|'I,5QE,

*1-1-98ave Breakpoints

the breakpoints currently being used 1o display the active imasge o a file

Save Dreakpomts

Seve the breskpornits
currently being used fo
deplay the active image o a
g,

[ =5

=1-10  Data Scaling

% the Data Scaling tool . only recommended for advanced users 1o set the binning type and
=sties scaling for the active image |
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| #0000

M

Y
255 jzaﬁ.m-:u

Hep |

l 0.00c0

Han,
e
296 {Eﬁﬁ.lﬂ-rn

Y
o

ok | Rmat | Canw | Hee |

—_
Figure (6 13) Data Scalind for Green Band Order
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Figure (6 14) Data Scalind for Blue Band Order

i-1 Brightness Conlrast

JESS—T T

) O s o o I R R

- =asAREETle B

Brightness Contrast

Figure (6 15) Brighiness Cantrast Order
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£-1-2-1 CONTARST UP

increase and decrease the contrast of currently active image.

"lll'|1i|1||il-’ll'['.

Figure (6.16) Contrast Up

ple of changing contrast:

1~ Decreasing contrast :
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Figure (6.17) Decrease Contrast Order

= Increasing contrast

I'.ll i o T (G R

Figure (6.18) Increase Contrast Order

&2-2-2 Brightness Up

| Bemzce and decresse the brightness of currently active image.
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Ol BT L Lm OFf~

Figure (6:19) Brightness Hp
sample of changing Brightness:

- Decresse brightness

Ol Errr 1 itu Of -

Figure (& 20) Deerease Brightess Order




== Increasing brightness .

Ol EErrr e 1 O -

115

Figure (6,21 ) Increase Brightness Order

Warking Procedure in Erdas
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&-1-3 Sharpoess

Orrrr a0~

* | Filtering ~

Sharpness

Figure (5.22) Sharpness Menu

§1-3-1 Sharpness Up

Used to increase and decrease the sharpen of the aclivity image,

Qrrriiiiun O-

Figure (6 23) Sharpness

Fvainple of changing sharpen |
p ZIE

3~ Decraase sharpen

Omrniiiiem O

116
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Figure (624} Decrease Sharpen Order

2 Increasing sharpen




ezcierc Working Procedurs in Erdes

Figure (6 25) Increase Skarpen Order

b=1-3-2 Filtering

5 Filtering =)

Filtering
Sharpen
Find Edges

|
"
0o
ﬂ Smaath
=
&

Statistical Filtering

Reset Convalution

Figure [6.28) Fillering Orders
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working Procedure In Erdas

‘ Cgrvolve: mmple 2000 _chipimg

g @ = (5] |

e it [ £k

EECE st e | L.abe! Provisws
clafauil kib - 5=
ferrml: ¢ | Homalize Secnal E
| T = - |
23 Edae Enharce |
3x3Low Fas= |

FeA High Paze

| Fmd Hovigontad

Fud Wierisal

T Suinimary

e Hege Heduchon

%3 Cross Edgo Deection

| Tt Homzortal Edge Datertan

| 9w Laplsown Edge Detechon
33 Lt Diageenal Edge D etedbon
| 23 Right Duagoral B dge Detection |
A3 Wastical = dpe Dietectan |
Hdfi Edge Datact

|l e

L

Ear. || MNew

Figure (6.27) Filtering Windaw

= window many filiters , and we choose the type of filitering to be used

ales of Filters

- 3*3 Low pass

—— -

g Tarvales samgl 2099, chipimg
£ !eneubrq.!nr. " kb
defaul ki

.
=®

Kernl & Noresios Famel

Ak Deect .

|| 3s% Hgn Pms &
HuE e 2

| B3 Werhical

e Lt

B3 Ham Ascucden

E 3 roas booy Doloabioes

S Houparksl Cdgs Detodiin

[ ppdecazn Edge T secton

T Ledt 0 agrnel =dus Deiscicn
20 Plight Bngganel Edps intelien
e Wil Foige Daskation

o Ldge Jetwd

bl Fchym i

-

Fizure (6 28) Chosen 3*3 low pass filter from Filering Window
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Figure (6.30) Sample of 2006 myge after applying 3*3 high pass filter

120

el N 1§ o

I — ———
A

L e U G



wWoarking Frocedure 10 Erdas

Figure {6.31) Sample of 2006 image after applying 3#3 verncal filter

& 7*7 Edge Enhancement

£2006 image after applying 7*7 edge enhancemont filer

Freure (0.32) Sample o

121
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Fiaure (6 33) Sample of 2006 image after applying 3*3 sharpen 5 filter

5 Haze reduction

Fipure (6.34) Sample of 2005 mage alier applving haze reduction filter
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Figure (6 35) Sample of 2000 image after applyimg smnpeth fiter

8- Vertical edeg dection

Figure (6 36) Sample of 2006 image after applying vertical edge dection [ilter

123
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9- Laplacin edge dection

Working Procedure In Erdas

Figure (& 37) Sample of 2006 image after applying laplacin edie dection filter

&1-4 Bands
Choose Sensor ~ [ layer1 ~
Custom ~ | Layer 2 ~
B Layer 3 -
Bands l

Figure (6.38) Banils Menn

& 1-4-1 Laver Combination

To make greater control over which files and lavers are displayed.

124
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Figure (6 39) Laver Combinacon

arranpement on the screen
(jun | —»Red
Gun 2 —»Green

Gun 3 —* Bluc

arrangement of colors is changed as below:

B Layer 2 -
B Layer3 ~
B Layer 2 ~

125




& 1-4-2 Sensor Type

Al ~ if

Choose Sensor |~ | B

| Chaase S2nsor
Color Aerial Photo
Color IR Aerial Photo
IKONQS RGE

SPOT X5

ASTER VNIR

custam
e e ——l

Figure (6:41) Sensor Lype hist

126
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- g 7
‘3 Py
& *’ ™y
y S e Fale W< 4

Figure (6 40) Sample of 2006 image afier changmg armangement of colors

Choose the sensor type of the aclive image to define wavelenpth to band associations.
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fi- | -4=-3Common Band Combination

Chasing from this list combinations used to display the chosen sensor type to set the band 1o
RGB-colorgun assignment .

Eustom =

Trug Color
False Color IR
Desktop RGEB r
Desktop BGR
jPreference

Custom
f— e e ¢ o2

Figure (£.42] Common band combinianen list

Ssamples of Common band combmmiation |

- True color:

Figure (5.43) Trie color

13T
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- False color IR ;

=

Figure {0.44) False color IR

%= Deskrop RGB

Tigure (5 45) Desktop RBG
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4- Desktop BGR

Figure (6.46) Desktop BGR

%>  Resample pixel size

% solve zooming problem in images we make resample for pixel size as shown below

Raster menn

'

Spatial
|

Resample pixel size

window will appear:

125
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i Resampie — ﬁ
_ * Input File: [~ ma) Duktput File [“img) o
T ] > o =k
Coitifeiale Tome Bkt Dekriisn . Fiom Inquis Ao |
a8 htan L T5E6EA = By 15114873 s
File ey TIPEGRZ T2 =~ Ry 10EME1Z
Fecampie Mathed | Mesiss! Neighbar =
Crutped Call Sz
wial 05008300000 = wpah | 0.50C0300000
| Gruare Cels Limite b
Daté Tepe  Unsigned & hi I lgnore Zaroin Saty
| Agl.. |

Figure (6.47) Resample window

wme the output file and save 11,

Swcse the type of Resampled method: 1- Nearest neighbar
2- bilinear interpolation
3- cubie convolution
ek ok

% window will appear;
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Praara The
T rakmEs
Zhtsleby - piveag mode e ismee pmd

Fisoe g 29wt

Figure (6. 48) Pracess hist of resample order

bead the resulis are as below

Figure (6.49) Sample of original 2006 image
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Figure (65.51) Cubie Convaluton 2006 image

Moo - 111 cubic convelution the borders of building are she most obvious when making zooming

132
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63  Siatistical filer

To suppress very high frequency variabons (noise) in the mage we make statistical filter as shown
below -

Raster mewn

.
Spatial

|

Statistical [ilter

This window will appear:

|mpait File: 1 imal Dlutpul Filec I,','m;gl
it il vigg - & -

Coodnate Type  Subeat Definifion | From InquesBar |
@ Map bl s TBEETIIZ * lR® 1A =
File ULy, 1CTBEZ12 SRy 10167812 -
Uatm Tope: Lutpit Dobiars:
1 Ptz

Izt Uneigned 8 be
@ in 20 1.0

Qutpss | Linsigned 2 5i ol ||

| lgrvns Zaro i Stalu

Fipure (6.52) Statistical lilter window

"Name the output file and save 1t
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Figure (6 .55) Statistical filter 2006 impge

135
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* click ok,

This window will appear.

Zprew lew
t alfapace
[ : rwiniar - rurieg modal wahil pmel Firessrmng seirl i ey

?ﬂ:t#_l_ | S | FiD Cleag I =

Figure (6.53) Process list for statistical filter order

And the results are as below

Figure (6.34) Sample of omginal 2006 1moge
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Chapter 7 Digitizing Procadure

-1 Digitizing Procedure

“-1-1 Create 2D View And Add Images

Home meanu

|

Add views
b

Create New 21 Views

This window wall appear.

=
[ L]
b 200 i Vine

B Tewpoeua
= 3 20 e W2

B Smapousd

Figuze (71320 Viay

s Add the first image in window 1 {20 view #1), and the second image in the secand w o
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To add mage i two window |

Digitizing Procedure

e  Window 1 (2D view #1) add two raster image: |- 2006 image.
2- Hight light (50) (from change dection).

e Window 2 (2D view #2) add one raster image: 2009 image.

Right mouse ¢lick on 21D view on table content

!

(pen Raster Laver

Open Sk Eayer.

OPEF (pen Raster Layer..
OPETl  Cpen an existing Raster
Cper| L08F

Open Tarah odel Layer.
Ihree Layer Arrangement. l

Hew A01 Layer

Hewe Anraatation Layet

New Velror [Ny

Craste ST Vieww from Contents
Start Intage Drape with Contanic
Bleng.-

Swipe

Fikcker.,

Clear View

Chese Top Lavet

kit to Frame

E#t Views tn Oata Extent

Lagm .
Cevve Othar 2D A=

ngquue

Imguite Box

Figure (7 2) Add rasier image in wmdow
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Chapter 7 Digitizing Procadure

This window will appear

E i

Look 1 esamalaa

ful eimappe
L] Dbiechve

Flla marma;

Fiez of pe | HAGINE It [ g

Figure (7 3) Add images window

Then select the raster image you wanied from the the place you saved.

T
ED
b oy R
g e et g
B Beogeaasd
b I 20 e 1
5 d-ﬂ.l:rﬂ:l.un#-
B e
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Digitizing Procedure

Figure (7.4) Impgees m 20 view window

7=1-2 Make Shape files

This window will appear

Create a New Vettor Lo

File Weoirs I]i:ll,:m:|
Laokin = (L)

] $Recicle Bin
1 Comig btai
|1 Documeriz ard Salting:
[ IERD&S

I gsmae

I} Heleon Images

L Hiried

L AMECTache

(] M fobder

File
Neaw

2D View
!

Veetor aver

I Frogran Files

| Fregia Files [«B8)
_ A Fraptseliats

1 Futhon28
_IFecoveny

] SwSehup

1 Euetam Viohame Infomesdion

o Lizets
1 "Windows

138

Figure (7 5) Create a New veetor laver window




Chapter 7 Digitizing Procedure . 8
* Name the shapelile and save ir |
J
-1
This window will appear- r
I
|
Samct Shapefie Tyoe: F
| ﬁ;ﬁ?——ﬂ |
| Foirt 5 i !
= H!ﬂs.t.arui..f i - :
= = — - |
FMgure (7 6) New Shapefilz Layer Option |
* Select Polygon Shape. ’
* click ok
* Finaily the shapefile will be udded to the chiosen 2D window. |

™13 Adding Shapefiles To Images On 21 View #1 And #2

1o add shapefiles in two window follow these steps -

Right mouse ¢lick on 2D view on tuble content

. |

Open vector Laver

L B
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E'“l.lrl_
e LY S
E ﬂ TR Clparn Epitey Lages
Bl o s Cigan VEIor Laper
W Gs=mpres SEAT ':'I'":LIpIi PR
L : - Uty i e
El EZ 70 VWiow Orr ek
o s I Soee am saldilog vects
B g = irbal b e
The e Lyged Arareement
ek Harictetmn | ey
ey ool Lesgr.
S ymnde BET Urees Fricis Sacbarts
fhar bugge OrEps walt ]
-
Dz
Reige fwipe
Bl biems
m e
o Tap Ldged
Bk b Frampe
Fil WA L Dekg Ertgmd
L
Whes CAMe
g
n
Eadgiou
e a2

Digitizing Procedure

Figure (7 7) Add veetor layer to images m 2D windows

s window will appear:

File Amsar Optioris |
Looli i T3 ewampies

|=2 =rmappm
L Tyl

Fike rusrmsr

Files o pps Ih':_iiﬂ-: Irage [*imgl

Figure {7 8} Adding vector layer wmdow
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Chapter 7 Digitizing Frocedure

Then select the vector shapefiles you wanted from the the place you saved.

—

C ontant: 4 = |

- = EJ 2D View #1
=1 LI st sy shp
E S shil r oSre.shp
Fl g4 nisoime
ﬂ sompli= 2005 csblc img
B Baocoground
- = E3 2D View #2
o “
[&] .- =i pranp
e 0TI cEes shp
=l #hil nrshe
.~ AN nbshg
e shfl mrshe
[ﬂ i shil mb.ahp
B .- Eelyshe
E' ﬂ Emple 2008 oubic g
Il Bacsground

Fignre (7Y9) vector lavers were added




Chapter 7 Digitizing Frocedure

i=1-4  The Classifications Used In The Project
1- The classification used in 2008 image are :

* Removed Duliding (rh)
¢ Removed another things (R)

- The ¢lassification used in 2009 image are :

e Mew Buliding (nb).

e Modified buliding (mb)
s New road (nr).

o Modified road (mr).

¢ Paved road (pr).

e Other things (other)

»  Playerounds (pg)

T-1-8  Sturt Digitizing

1) Make zooming at part of image 2009 by using these icons :

LU I

Lo0am oul

pan ! 1o change the location and to make movemenis

2] Click at this icon m

in 2D view window of 2006 mmage | then 1t will come the same part
i image 2006

3) Compare the change between the two umages with (he assistance of highlicht image that
comes from change detection
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Chapter 7 Digitizing Procedure

4] Arcas where have high highlight (pink color or blue color) means that there are chanpes such
as , new building , paved road , new road, removed building .. sie

2006 2009

Frzure (7. 10) Example of new budding i 2009 maye

" Y e

2006 2009

Frgure (7 11) Example of pyved road m 2009 mage
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Chapter 7 Digitizing Procedure

3} To start digitizing click al the wantad shapefile .

—
I o . SR I

—r ey —=
L &l -

]

6) From Drawing menu select this icon to make digitizing.

71 By this icon’ making digitizing on the building or road borders in 2009 image,

Figure (7 12) The way of making dwnnizing of bui |dmgz

144




Chapter 7 Digitizing Procedure

Figure (7 13) Dipitezed hinlding

in this way we are working and making digitizing for all new building and roads between 2006 and
20509 vears

7-2 Mapping procedure l
7-2-1 Are map progrum

After making-digitizing using Erdas program we using Arc Map 10 to produce the maps:

|
Q <o |

145
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Chapter 7 Digitizing Procedure

int.gt--' —
Lokt W GC A = == T 0 T R Y. S ST
175 A P ke L
= —_—— = e

Figure {7.14) Arc map window

7-2-2 Start and stop editing

T start working on Arc map we have to start editing

7-2-3 Add Geodatabase

=)

From Arc Catziog Icomns

}
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Chapter 7 Digitizing Procedure

c-oshdE- 0%

= [ Hame - Decuments\AreGIS
& (5 addins
# [ New Folder
4 |2 Defavit.gdb
% @ Toobox.thx

Right click ,new personal Geodatabase

Figure (7.13) Adding Geodatabase

7-2-4 Add shape files

i 01 St DR

}

From

i
right click on
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Chapter 7 o
= Digitizing Procedure

Then Add the shape files ( New Building . Modifi | : 1
£ Modified Bulding | paved road . New .
and 2009 phota). P y Y , Playground

= W play ground
=
= DeiHebran Imagesiprojece 2
= E (el e
=
= ¥ or merge
m
= B mb marge
=
= ¥ nb merge
=
i= 70 Dr\Hetron Images'oroject
E M 12onic209img
| RGE
Wl Aed: Laver 1
B Greeng Layer 2
M Bue; Laye 1

= 2] D:¥ebron [mages I

Figure (7 16) Adding Shapfiles

7-1-5 Merge shape files

From Merge data management . anter the inputs file and the ourput file.
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Chapter 7 Digitizing Procedure

7-1-6Change shape Files color

m?'

| | & 23 - Rl Syl
wafererced Styiss

B I

= o (05
Cuithne Biddey ﬁ%? |
Dwoaires i § _-l

R-nuela__J | ]: |

|

fic 1

Styls Teferences.., |

=3 = o ] canem |

Figure (7 17) Changmng shapefile Color

-

7-2-7 Add layout

Fram the icon lavout veiw

Figure [7 18) Addmg Tavout




Chapter 7

7-2-8 Insert Menu

7-2-B-1 Insert Title

Digitizing Frocedure

Figure (7 19) lnsert Menu

| beert §

Wbtttk v o B L ghes your mag?

[

Figure (7.20) Insert Title
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Chapter 7 Dighizing Procedure

7-2-8-2 Inzsert legend

| Mo bk ey, oty st fo-nciode i pourlscend
ap Levery Ll s

. ;| T
[ | o 2
| - mmge ﬂ e
! s v & margs
= " Zeubie M amgy T ;
| 2ot b0 1 j
| ] E 3

Sat s rumbared ehwm i oor agene ﬂ?

Frevem |

7-2-8-3 Insert Scale bar
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Chapter 7 Digitizing Procedure

i B 200 Mides |
I 'l i I I L 1 I
Seals Line | |-n i 4 11
0 0 oo 200 Wiles | |
=ttt ——| : i
Scale Ling 2 42 S 2B
| P AT g o |
3 =3 400 200 Miles
Seale Line )
L — e
Stepped Scale Line =t
i = = = = i I; Sﬁﬂtﬂﬂpﬂsﬂ
E-h--
Altemating Scale Bar | Froparies
e —— —— Mars Stylms -
100
S — Cancal

T-1-8-4 Insert fext

® caar miay
VWil A hew pas
i ebana

LN T Evwgad BN
Twy ol

Figure (7 23) Inset text
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Chapter 7 Digitizing Procedure

T-2-8-5 North Arrow

+ A

ESTII Naren SR Yk 2
T

13

ELT Ry & EHfll bt 5 SR Menh &

& -: N
w-a_rh__~i

ESR] Fers T ELZR I-’l:rps E5MH Mot §
Rt |
oy ;F ' m'_| Dt |
_

Figure (7.24) Inset North Arrow

7-2-8-5 Girid

Right click on the map then press on Grid

7-2-9 Project Results

-2-9-1 Result Procedure

Right ¢lick on the Laver

:

Open Attribute Table

!




Chapter 7 Digitizing Procedure

Figure (7 25) Open Attribute Table

.

This windaw will appear
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Chapter 7 Digitizing Procedure

Pl | == | =

3
4
5
==
4
3
El

Right click onarea cell and select statistics

This window will sppezr and Its computs area sum

Statslns of nh nn mergse

48 4118 18187 24257
Ll 4023 12153 202232 28292

Figurs (7.26) statistics of new building layer
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Chapter 7 Digitizing Procedure

Statrshwes of prme r-;_n:_

Frequanty Distribntion

A AR

Minimus 77 712045

M =simum 5155915157

Sum Tor00.28012595

Mean: 996 (00ws
Randard Deviation; 41 7, 524045

_._J

T —— 2l x|

iCount: 31
Marsirriiam: O
Medmum: 2710123 10
S 1319526

Mesn: G16ESE7T
Standand Deviatiors: 731 805 731 |

-

(=

_J | 0.0 B55.3 13105 19658 28211

Figure (7 28) statistics of new road kiyer

155




s

Chapter 7 Digltizing Procedure

Statishes of mb B merpe

e Frequeney Distribution

180.0 4297 BR23 9s83

Tigure (7 29) statisties of modified building layer

T-3 Resulis

Accordmg 1o GIS program we got the number and the area of the new and modificd Buildings and
roads as shown below

» [Zesnlts as number

1. Number of new building 496

2. Number of paved roads - 77

3. Number ol new roads © 31

4. Number of modified building : 12

+ Results as area .

Arga of now burlding: 136435

Arep of modified building : 4198
ea ol paved road - 76700

Area of new road -

P a3 k)

157




Chapter 7

7-4 Notes

* To facilitate the results study from the map we divided He

# The North part .
» The Sonth part
~ The Middle part .

* Number and areas of new building , paved road and new roads m the middl
15 less than thase for south and nerth parts of the City.

Table of the number of detected categories !

Digitizing Procedurs

brom eity 1o three parts;

c.of Hebron eity

| Categories Detected South Part (nw.) | North Part {no.)
New building 261 235

Moditied building ] 3
New road 3 28
Paved road 44 a3
Cireular 0 2 =
Playground | O |

Table (7-1) Number of detected categories

Falle of the area of detected categories

Eﬁgﬂﬂﬂs Detected | South Part (m?) ' North Part (m*)
Mew buildmg 73029 63406

| Modified building 3590 (IS
New road 19194

Paved road 50551 26149
Circular 0 | 315

{ Plavground (1 858

From theges tables

Table (7-2) Area of detected categorics

* Number and area of new buildings in south part s larger than its in the north pard

*  Number and area of modilied building in south part is larger than ifs in the north part.

= Number and ares of new roads in south part is less than its in the north part
e Number and arca of paved road in South part 1s larger than its in the north part,

* The North part contain new circulars and play uriumd
From these resnlts we noted that construction trend in north part is larg

And interest in the development of the northern part miore Lhan the s

<cirenlar and play ground
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Sources and references list

Books sources -

Digital Imag Processing s layaraman, § Esakkirajan, 1 veerakumar, 2009 New delhi
Tata MeGraw Fill.

Satellite Remote Sensing for Archacology de Sarah T1 Pareak (Format Kindle - 4 avril
2009

Geospatial Infarmation Technolopy for Emergeney Response de Jonathar L1 et Sisi
Zlatanova (Format Kindle - 7] Junvier 2009)

digital Photogrammetry de Yves Laels ¢f Michel Kasser (Relié - 8 novembre 2001,
Digital Photog ammetry: A Practical Course de Wilfiied Linder ( Rehz - 7 janvier 2009) .

Digital Image Processing for (Rafeel C. Gangales , Richard E, Woods)
ERDAS Field Guide
G1S Field Guide

Hebron municipality book .

Electronic sources:

TE) hr"J:-"a'www.s-:.er.:'ednra:r.-. om/se ence/arbcle/of fO7341ROXEE901257

1 Iitp.-,f'fw-;.-v.-.freem_le'||:f,c:r*Iir'!E-_:-:l-n,-'LPL‘.IEE 772 htenl

12.http.f//books goag &.p5/books/abaut/ Digital image Processing himi?id=8UCOnjRGEzoCE radi

3. hitp://books soogi= BE/Books Pid=smBuwed-
w8 printsec=fronte overSdo=image+nrocasi|ng &hi=ark sacXBei=Tss0T 7] GIOIOCWW-
_7Dwived=0CDAQEAEWAGE v=onepagelg=simagai420 grocescingbi=false
14.nttp //bocks. google.ps/books2id=50a FWV3E0eUCR op=PASS R0 =CIS+PR OGRAMERI=ar&sa=
X&e=EsWOTEDDEDea1 AW1SM35AQRVed=0CEIQGAE WAl Yonepape fg=6ISH20PROGRAMEf=

falee

15, hitpy/fwuwnw. i che.gov.ps/
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