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! Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and applications,
Second Edition, Artech House, Inc., Boston, USA.
? Prasad, R. and Ruggieri, M., 2005, Applied satellite navigation using GPS, Galileo

and augmentation systems, Artech House, Inc., Boston, USA.
3

4 Seeber, G., 2003, Satellite Geodesy, Second Edition, Walter de Gruyter Co., Berlin,
Germany
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Geodetic Surveying

Plan Surveying

(. - ) Eratosthens

Vanicek, P., 2001, An online tutorial in Geodesy,
http://gge.unb.ca/Research/GeodesyGroup/tutorial/tutorial.htm .
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- ) Satellites
"Sputbik-1 - " (

? Jekeli, C., 2006, Geodetic reference systems in geodesy, Lecture notes, Division of
geodesy and geospatial science, School of Earth sciences, Ohio State
University, Columbus, Ohio, USA.

1 US Defense Mapping Agency: DMA, 1959, Geodesy for the layman, First edition,
Available at: http://164.214.2.259/GandG/geolay/toc.htm

' Seeber, G., 2003, Satellite Geodesy, Second Edition, Walter de Gruyter Co., Berlin,
Germany
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.Satellite Navigation
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'* Seeber, G., 2003, Satellite Geodesy, Second Edition, Walter de Gruyter Co., Berlin,
Germany



JsY) el a8 sall paal _allad) SUaill ) Jiae




JsY) el a8 sall paal _allad) SUaill ) Jiae
Navy
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- Doppler
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( w )

Satellite odesy

Laplace

Earth Flattening, ‘

.Global terrestrial reference frame

(

ol e ¢ ol pall aaadl S U ¢ VEYT ¢ gall canpaill g i) el el sl 5
A0 gl Ay jall ASLaall ¢ Gaaly ¢ Agadl) Ay aalaal) U

'* Seeber, G., 2003, Satellite Geodesy, Second Edition, Walter de Gruyter Co., Berlin,

Germany
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.Geographic Information Systems (GIS)

) Tide gﬂ

'8 Dawod, G., 2003c, Productive GPS topographic mapping for national development
projects in Egypt, Proceedings of the First International Conference on Civil
Engineering, Assiut University, Volume 2, pp. 246-253, October 7-8.

19 Wells, D., Beck, N., Delikaraoglou, D., Kleusberg, A., Krakiwsky, E., Lacgapelle,
G., Langley, R., Nakiboglu, M., Schwarz, K., Tranquilla, J., and Vanicek, P.,
1986, Guide to GPS positioning, Department of geodesy and geomatics
engineering lecture note 58, University of New Brunswick, Canada, 291 pp.
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*Tliffe, J., 2005, Datums and map projection: For remote sensing, GIS, and surveying,
CRC Press, Washington, DC, USA.
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Ellipse
) Spheroid Ellipsoid or Ellipsoid of Revolution
(
( )
a ( ) -
b ( ) -
a ( ) -

f flattening

f=(a—b)/a. or f=1-(b/a) > (2-1)
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Plane ( )
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4 Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.
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A geodetic
.Datum, a local datum, or simply a datum

( )

Helmert 1906
Clarcke 1866

w Bassel 1841

Airy 1830

WGS72

WGS84

Old Egyptian Datum
= .OED1970
F1

)
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’ Mugnier, C., 2008a, Grids and Datums: Arab Republic of Egypt, ASPRS
Newsletter, November, pp. 1307-1309.
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) Clarke 1880
(
Horizontal Datum
( )
.Vertical Datum
Tide
Gauge
( )
. L Y
- Leve?ik
-Bench Marks: BM
Vertical Egyptian Dat
MSL
’ ’ + )
4 L
Coordinates
( )
Two-Dimensional (or 2D)
- - .Coordinates

Three-
Dimensional (or 3D) Coordinates

10 Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
' Mohamed, H.F., 2005, Realization and redefinition of the Egyptian vertical datum based on recent

heterogonous observations, PhD dissertation, Faculty of Engineering at Shobra, Benha
University.
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3 g sk ki

‘ (- ) 3D

( ) A Longitude
)
: (
( ) Latitude
)
(
h

Geodetic or Ellipsoidal Height



S Jeadl & sall aaal allall QU Y Jae

30° : (" )

. , 45'52.3"
(B \,ﬁ

Spherical Coordinates

(¢ ) (- )

AR



S Jeadl & sall aaal allall QU Y Jae

ylaaf|
' Ol s (Jgha s
h
NERIpre g
sl SVl (g ghuae 8 Hlaid]

Cartesian Geodetic

‘- kﬁ? Z( )

Coordinates

Z
b" i
(IyAdall glis ) .
Jhall Jshatl b3 (1) Ak
() iy .
dapdall (oo Yl gl |
el Jshali b - Y i
iy e | 7 Xi |
e
__b |
Y i) B0 g gl ]

Yy



S Jeadl & sall aaal allall QU Y Jae

(! )
( )
( )
International Terrestrial
ITRF Reference Frame
ITRF 4D
ITRF1990 , ITRF1995, ITRF2000, and : . epoch
w ITRF2005

w

6. % \?
N ,Y,Z) h)

X =(c+h)cos dco
Y =(c+h)cos ¢si (2-2)
Z=[h+c(1-¢%]sin ¢

first e radius of curvature C
eccentricity
a
C = mmmmmmmmmmm oo (2-3)

e=[V(@-b%)]/a (2-4)

" Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.

“Tliffe, J., 2005, Datums and map projection: For remote sensing, GIS, and
surveying, CRC Press, Washington, DC, USA.
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X, Y, 2)
; (¢, 2, h)
tanA=Y /X
Z /N +Y?H
e S (2-5)
1—-¢*(c/(c+h))
V(XY
h= - - C
cos ¢
h ¢ c
I'o - C
o Iterative
() c
Significant

Map Projection

) E: ( )
: (G oordinates
( - 4

»

e sl alhas 8 dge dadia g dpeliall L) Loy g )V J32e ¢ V49Y ¢ (5 )50 Al ¢ (5 5
Losaill ¢ Uiy ¢ allal
'® Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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"Distortion " ( )

Equidistance Projection
) Conformal Projection

(

‘qual—Area Projection

‘\

:Cylindrical Projections -

(- )
:Conical; Projection -
:Azimut ojection: -

.OJ‘)‘Y\ ¢ Oles cﬁ\)ﬂ\ﬁ;\ﬁjﬁw\h‘g\wi 2dalid) ¢ YooY smﬁce@a”
'8 Dana, P., 2000, Map projection, The Geographer's Craft Project, Department of
Geography, The university of Colorado at Boulder,, USA, Available on-line

at: http://www.colorado.edu/geography/gcraft/notes/
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Standard scale

Parallels
( - )
‘Transvers tor Projection
Central
- .Meridian
N ) T
( - )

%% Dana, P., 2000, Map projection, The Geographer's Craft Project, Department of
Geography, The university of Colorado at Boulder,, USA, Available on-line
at: http://www.colorado.edu/geography/gcraft/notes/
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:Universal Transverse Mercator Projection

.UTM
UTM
Z0ones
Central Meridian UTM
UTM
(6]
central ° °
© meridian
( - )O 1 X C
, scale factor
(6]
] )
| -
UTM Zone Numbers
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{=)]
Central meridian Secant circles £ A Parallel
~— SF = 1 £
a7 ; =
SF=1

Easting (N)

Imaginary secant cylinder
500 km Easting (S)
= ———

*' Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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- Sinusoidal Equal-Area Projection

( : ) sin curves
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:Projection
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Orthographic Projection
Centered on Washington. DC

AR



S Jeadl & sall aaal allall QU Y Jae

2D Projected Coordinates
E Easting :
X, Y ) N Northing
(X, Y, Z
UTM
E 0
) L}
ETM Egyptian Transve‘be a
Belts Zones

Geodetic Datu ( )
) Helmert 1906 n\?
- (

: (Projection Parameters )
: Origin -
.Standard Parallel Central Meridian
( ) -
.False Northing False Easting

_Hcﬁﬁm\cwdﬁ\s\“'\' ‘QP‘M‘ZZ
» Mugnier, C., 2008a, Grids and Datums: Arab Republic of Egypt, ASPRS
Newsletter, November, pp. 1307-1309.
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)
(
software
I
Old software
.OED 1907 Egyptian Datum 1907
( ) :
B
L Y
‘Red Belt -
\7 ETM
False Easting = 615 000
False Northing = 810.000
Latitude =30°0'0
Longitude =31°0'0
Scale on central Meridian = 1.00
Zone width =4° 0' 0"
‘Blue Belt -
ETM

False Easting = 300 000 m
False Northing = 110 000 m
Latitude = 30° 0' 0"
Longitude = 35° 0' 0"
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Scale on central Meridian = 1.00
Zone width =4° 0' 0"

:Purple Belt -

ETM

False Easting = 700 000 m
False Northing =200 000 m
Latitude = 30° 0' 0"

Longitude =27° 0' 0"

Scale on central Meridian = 1.00

Zone width =4°0' 0"

ETM

Extended Red
) : Belt
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MTM ()
GPS
Modified :
) MTM Transverse Macerator
(
MTM
WGS84
MTM
( )
False Easting = 300 000 m w
False Northing=0 m -

Latitude = 0° 0' 0"
Scale on central Meridian = 0.9999

Zone width =3°0' 0" \v
Longitude = 25° 30’ \
Longitude = 28° 30

Longitude = 31° 30' 0"
Longitude = 34° 30' 0"

Longitude = 37° 30' 0"
UTM - - -
UTM

( )
UTM .False Origin

* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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UTM
UTM K

polynomials

UT™M
) International Ellipsoid 1924

( =Uf =

UTM

s \_
oE _!;.'-cler 4!‘1:'! E 4B°00E 54=(II'I\'E
SO0 40t
HEEEE S
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M - ‘ S ) ]
SRR 19N
1 M =1GE00N
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UTM

** Anderson, J. and Mikhail, E., 1998, Surveying: Theory and practice, Seventh

Edition, McGraw-Hill, New York, USA.
27

2 Ali, A., 2009, Assessment of the polynomials for conversion between geodetic
coordinates and the UTM and vice versa, CERM V. 31, N. 3, July, pp. 973-
987.

¥ Mugnier, C., 2008b, Grids and Datums: Kingdom of Saudi Arabia, ASPRS
Newsletter, August, pp. 949-951.
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WGS84 .
( )
WGS84
Datum Shift ( )

| Y

- '
\_9 N
\ (X,Y,2)
( - ) v ((I)a}\'ah)

— Datum 1
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( )
) AX, AY, AZ
:Translation Parameters ( A
AX=X2-X1
AY=Y2-Y1 (2-6)
N =72—-71
(X1,Y1,21)
(X2,Y2,72)
X.,Y,Z)

X,Y',Z"
X'=X+AX
Y'=Y +AY (2-7)
7'=7+ A7 L)

‘\
(

7
V- (AX, AY, AZ)

Rotation Parameters
( - ) scale factor

YA
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Rx X ( ) -
Ry Y ( ) -
Rz Z ( ) -
scale factor -
.S
( )
(AX, AY, AZ, Rx, Ry, Rz, s)
Transformation Parameters
( )
[N
‘\
Molodenskii- - Bursa-Wolf -
v - .Badekas
X1 AX 1 Rz -By X2
Y1| =| AY + = -Fz 1 Bx Y2 (2-8)
71 AZ Ry -Rx 1 72
X2,Y2,72 X1,Y1,Z1
Rx, Ry, AX, AY, AZ
S Rz
WGS84
Gss = L T Ad
7"84 = 7"L + AL (2-9)
hg4 = hL + Ah

31 US National Imagery and Mapping Agency (NIMA), 2000, Department of Defense
World Geodetic System 1984: Its definition and relationships with local

geodetic system, Technical Report TR8350.2, Third Edition,

DC, USA.

Washington,
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¢r, A, hy WGS84 (g4, Aga, hsg

AP" ={ -AX sin ¢ cos A - AY sin ¢ sin A + AZ cos ¢ +
Aa ( Ry ¢’ sin ¢ cos L ) / a+Af[ Ry (a/b) +

Ry (b/a)]sindpcosA } /([Ry+h]sinl™) (2-10)
AN"=[-AXsinA+AY cosA]/[ (Ry+h]cos¢sinl"] (2-11)
Ah=AX cos ¢ cos L + AY cos ¢ sin A + AZ sin ¢ - Aa (a/Ry) +

Af (b/a) Ry sin” ¢ (2-12)

f a, b
WGS84 Aa, Af
bla=1-f - (2-13)
=2 f w (2-14)
Ry=a/(1-¢’sin* )" (2-15)
Ru=a(l-¢%) /(1-¢’sin’ ¢ )** (2-16)
(-) .w\
WGS84

*US National Imagery and Mapping Agency (NIMA), 2000, Department of Defense
World Geodetic System 1984: Its definition and relationships with local
geodetic system, Technical Report TR8350.2, Third Edition, Washington,
DC, USA.
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WGS84
« )
DZ DY D X
() - Clark 1880 | Adindan
() ()
() - Clark 1880 | Carthage
() ()
- - - International | European
()| () () 1924 1950
() () () Clark 1880 | Merchich
- - Clark 1880 North
() () () Sahara
1959
- - Voirol
()| () () 1960
-1 () - old
() () Egyptian
1906
- - - International | Ain El
()| () ( 1924 Abd 1970
() - - International | Ain El
() \9 1924 Abd 1970
- - ) Clark 1880 | Nahrwan
() | () ()
- - Clark 1880 | Nahrwan
() | ) ()
() - - Clark 1880 | Oman
() ()
- - International Qatar
()| () () 1924 National
- - - International | European
1924 1950
- - Clark 1880 Voirol
1874
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WGS84
WGS84
(
( )
)
.(WGS84
B
‘\
WGS84
AX =123.842+0.96 m :
AY =-114.878 £ 0.96 m
AZ =9.590 £ 0.9
Rx=-1.35314+0.
Ry =-1.67408 £ 0.35 "
Rz=5.24269 +£0.30 "
=-5.466 + 0.78 ppm (part per million)
(WGS84 )

AX =-88.832 £0.02 m
AY =186.714 £0.03 m

3 Dawod, G., and Alnaggar, D., 2000, Optimum geodetic datum transformation
techniques for GPS surveys in Egypt, Proceedings of Al-Azhar Engineering
Sixth International Engineering Conference, Al-Azhar University, September
1-4, Volume 4, pp. 709-718.

34 Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore technique
for improving the datum transformation process, Proceedings of the FIG
working week conference, Honk Kong, China, May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts_3b/ts03b_03_saad_etal 1218.pdf
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AZ=151.82+£0.01 m
Rx=-1305+2.21"
Ry=11216+1.57"
Rz=-6413+1.84"

s =-6.413 £ 1.84 ppm (part per million)

Adindan )
: (WGS84
AX =-146.0+0.89 m
AY =-33.5+£0.89 m
AZ =2053+89m
Rx=-1.64+187"
Ry=2.18+1.87"
Rz=-148+2.6"
s =-1.34 + 1.35 ppm (part per million)
- - - -
‘\
§ .Error-Free
)
(
- - WGS84

3> Ahamed, A. and Abdalla, K., 2006, Transformation of the Transit (Doppler) and
GPS stations to Adindan datum, Sudan Engineering Society' Journal, V. 52,
No. 47, September, pp. 15-23. Available at: http://www.ses-
sudan.org/english/SESpublications/ses_jour/47/1523GozouliSESformat2.pdf
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spatial representation

WGS84 conversion surfaces
polynomial

Multiple Regression

P }
7380 ¢

+0.0436 ¢’ss —0.0004 ¢'gs— g4 +0.0012 Agy (2-17)

AN = 4357.7294 — 734.6377 hgat 49.4639 A254— 0.1705 dga
~1.66001\%, + 0. 7?’9 0.0037 ¢’s4— 0.0002 1’54  (2-18)

s — i Al Ol g Ty el 59 8 AL Gl L AL 5 AG i
G s o Al pall GlilaaYl ey gy, Ags 5 ¢ Ozl

Ge VAT yals o paall sl aa pall A3l jaaldl Glilaay) do sl GSay a8 Grag
A

GoEp = G54 + Ad (2-19)

6 US National Imagery and Mapping Agency (NIMA), 2000, Department of Defense
World Geodetic System 1984: Its definition and relationships with local
geodetic system, Technical Report TR8350.2, Third Edition, Washington,
DC, USA.

37 Shaker, A., Saad, A., Al-sagheer, A., and Abd alhay, A., 2003, Comparative study
for different transformation models applied on geodetic coordinate systems,
Civil Engineering Research Magazine (CERM), V. 25, No. 3, pp.1562-1590.

¥ Dawod, G., and Alnaggar, D., 2000, Optimum geodetic datum transformation
techniques for GPS surveys in Egypt, Proceedings of Al-Azhar Engineering
Sixth International Engineering Conference, Al-Azhar University, September
1-4, Volume 4, pp. 709-718.
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Aoep = Ags + AL (2-20)
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39 Habib, M. and Abu Rabah, R., 2006, An alternative approach for making maps
compatible with GPS, Damascus University Journal, Vol. 22, No. 1, pp. 13-
29.
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WGS84 3D
)
(
( )
ITRF
WGS84 b .- -
o G730
ITRF92
\ ITRE  WGS84(G730)
X5 X T1 D -E3 ER2 X
YS |=| Y |+|T2|+|R3 D -Rl1||Y (2-21)
5 z T3 -2 R1 D z
& .
clilaay) Jia XS, YS, ZS s ITRF2000 Jik) Ao clflaay) Jis X Y, Z dua

WGS84 e

% Shaker, A., Saad, A., El-Sayed, M., and Ali, A., 2007, Remove-restore technique for
improving the datum transformation process, Proceedings of the FIG working
week conference, Honk Kong, China, May 13-17. Available from:
http://www.fig.net/pub/fig2007/papers/ts_3b/ts03b_03_saad_etal 1218.pdf

' Kohli, A. and Jennim L., 2008, Transformation of cadastral data between geodetic
reference frames using finite element method, Proceedings of the FIG working
week conference, Stockholm, Sweden, June 14-19.

#US National Imagery and Mapping Agency (NIMA), 2000, Department of Defense
World Geodetic System 1984: Its definition and relationships with local
geodetic system, Technical Report TR8350.2, Third Edition, Washington,
DC, USA.

* International Terrestrial Reference Frame (ITRF) website at: http://itrf.ensg.ign.fr/
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Aol a2ain Lald t e ) die P jeaie (of 4ad il s
P(t) = P(EPOCH) + P' (t - EPOCH) (2-22)
ainll 138yt Jare Jiad P' ¢ slhadll ITTRF ) i j2i 43u 8 EPOCH Cus

JITRF92  ITRF2000

T1=1.47 cm, rate = 0.00 cm/year

T2 =1.35 cm, rate = - 0.06 cm/year

T3 =-1.39 cm, rate = - 0.14 cm/year

D = 0.75 ppb, rate = 0.01 ppb/year (ppb = part per billion)
R1=0.00", rate = 0.00 "/year

R2=0.00", rate = 0.00 "/year

R3=-0.0018 ", rate = 0.0002 "/year

EPOCH = 1988.0

T1=0.1 mm, rate =-0.2 mm/yeaI\‘
T2 =-0.8 mm, rate = 0.1 mm/year
T3 =-5.8 mm, rate = - 1.8 mm/year
D = 0.4 ppb, rate = 0.0 pb b = part per billion)
R1=0.000", rate = 0.00 "/y

R2=0.000 ", rate =0.0

R3=0.000", rate =0.0

EPOCH = 2000 (v

# Jekeli, C., 2006, Geodetic reference systems in geodesy, Lecture notes, Division of
geodesy and geospatial science, School of Earth sciences, Ohio State
University, Columbus, Ohio, USA.
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DoT DoD )

(NASA

Transit

DNSS

NAVigation Satellite Timing And Rangin | Positioning
- NAVS System™
'"GPS S ¥ -
Initial Op nal Capability (I0C)
Fuwmonal Capability (FOC)
| \
Inter-Agency GPS Executive Board
. (http://www.igeb.gov/charter.shtml : ) IGEB

! Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and applications,
Second Edition, Artech House, Inc., Boston, USA.

2 US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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http://iridia.ulb.ac.be/~hsaleh/
* Dawod, G., 2007, New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, Civil Engineering Research Magazine (CERM),
V. 29, No. 1 (Jan.), pp. 292-310.
o glie ¢ el all i gl Al T oY e A ¢ S ) el Gl o ) S
http://www.gps.gov/systems/gps/arabic.html
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(
Aerial Photogrammetry -
.Remote Sensing
.Close-Range Photogrammetry -
Geographic -
GIS formation Systems
Intelligent ed Services
Land Information “Transportation
w LIS Systems

¢ Taylor, G., and Blewitt, G., 2006, Intelligent positioning: GIS-GPS unification,
John Wiley & Sons Ltd, West Sussex, England.
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Atomic Watch
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Block II/ITA

) TIR
) IIF IIR-M (
.Block III (

Block | Block I/IIA Block IR Block IIF

7 Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.

00



) Joadl & sall aaal allall QU Y Jae

Den TGOW T
) G %
. w
i
o
4 Coloradg Springs
® Hawaii
Ao
Kwajalein
RSN R "| oA
5 seencion d Diego Garcia
2 dyc
e Jl (St it =
Wl ks @ P
Lyl ool gt °¥

o1



) Joadl) & sall aaal allall QU Y Jae

Code X -
Navigation Receivers
Phase Hand-Held Receivers
Geodetic Receivers

(- ) GIS-Specific Receivers

Single-Frequency Receivers
Dual-Frequency vers
) L1 and L2 = Receivers

N4 o
A

oy



) Joadl) & sall aaal allall QU Y Jae

s - B «1 1141 wy B h
i) aaad ads AN AT RE D L) el A ol 18l oS :
(aa_i - - g Al _-I\T_Ij: Lp_;JJ.a RE ,\;]‘,_thpi.t
ERAPYTEND I PR W RPN
Teab ® qs @, A H a tafiea
Al deala b eal ||l b el | 13 Al b el

A gl | (gl || ()

a3 ) A B | {00 ll Agalal § el

AL g o S
1 ]
e L RS e £ (S o
SIWSL0/5305am

A i § jead

oA



) Joadl) & sall aaal allall QU Y Jae

( ) ( )
D=c.At (3-1)
C D
- = At / =
(Xr, Yr, Zr) (Xs, Ys, Zs)
D = [ (Xs-Xr)* +(Ys-Yr)? +(Zs-Zr)* ] . (3-2)
)
(-)
(Xr, Yr, Zr)

sim ltan usly

LN

( )
)
(
(-)

(-)
D=c. (At +Et) (3-3)
D + AD =V [ (Xs-Xr)> +(Ys-Yr)* H(Zs-Zr)* ] (3-4)

AD Et

o9



) Joadl & sall aaal allall QU Y Jae

Xr, ) Unknowns
(AD Yr, Zr
(- )

D, + AD; = [ (Xs;-Xr)? +(Ys;-Yr)* +H(Zs;-Zr)° |

D, + AD, = [ (Xs,-X1)> +H(Ys,-Y1)* +(Zsy-Zr)* ] (3-5)

D + AD; =V [ (Xs3-Xr)? H(Ys3-Yr)* +H(Zs3-Zr)* |
D, + AD, =V [ (Xs4-X1)* H(Ys4-Y1)* +(Zss-Z1)* ]

D1, D, Ds Dy
(XS4, YS4, ZS4) (XS3’ YS3, ZS3) (XSz, YS2, ZS2) (XSL YSL ZSl)
Er (Xr, Yr Zr)

)

Redundant
Measurement

Cillany aglea

D3

(Xr. Yr. Z1)
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carrier
digital codes frequencies
, —1L1 - .havigation message
. , —1L2 -
L2 , L1 wavelength
)
modulation (
Coarse-Acquisition Code
) C/A
Precise Code (
) P
( w
‘\
N Pseudo Random Noise
(- )
L1, L2 L1 C/A
C/A -

.(Y-code V \ W-code

SPS Standard Positioning Service -
C/A
PPS Precise Positioning Service -
P
L1, L2
(satellite health )

’ Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.
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" Prasad, R. and Ruggieri, M., 2005, Applied satellite navigation using GPS, Galileo
and augmentation systems, Artech House, Inc., Boston, USA
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12 Prasad, R. and Ruggieri, M., 2005, Applied satellite navigation using GPS, Galileo
and augmentation systems, Artech House, Inc., Boston, USA

" Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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'* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.

15 Al-Rabbany, A., 2009, GNSS Positioning - Some recent developments and trends,
Map Middle East Conference, Dubai, UAE, April 26-28. Available at:
http://www.gisdevelopment.net/proceedings/mapmiddleeast/2009/mme09 _Ah
medELRabbany.pps
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http://iridia.ulb.ac.be/~hsaleh/
' Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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'® Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System,
Artech House, Inc., Boston, USA.
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)
(
( - )
"Dilution of Precision !
DOP
.HDOP -
.VDOP -
.PDOP - -
.GDOP = ( ) -
.TDO -
A,=DOPx A, : (3-6)
V \ A A,
(almanac)
DOP
( - )
- PDOP

3 e o allal) @Bl gl dpand QUi ¢ oa VEY T 6 gl cap il 5 il a il A aladl s all 19
A gl A yal) ASLadl) ¢ aly M) ¢ Al SN Sl

20 Natural Resources Canada, 1995, GPS positioning guide, Third Edition, Ottawa,
Canada.
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20

PDOP il Julas i
=
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2! Prasad, R. and Ruggieri, M., 2005, Applied satellite navigation using GPS, Galileo
and augmentation systems, Artech House, Inc., Boston, USA
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SPS ( )

( - ) % ( - )
L2C C/A
- % L5
GIS
( )

GLObalna ;évigatsionnaya Sputnikovaya Sistema
(GLObal Navigation Satellite System

V GLONASS
( )

(- )
SP Precision Signal :
HP High-Precision Signal

*? Prasad, R. and Ruggieri, M., 2005, Applied satellite navigation using GPS, Galileo
and augmentation systems, Artech House, Inc., Boston, USA

2 Dawod, G., 2003, Modernization plan of GPS in 21* century and its impacts on
surveying applications, Proceedings of Al-Azhar Seventh International
Engineering Conference (CD No. 3), Al-Azhar University, Cairo, Egypt, April
7-10.
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** Fugro Chance Inc., 2007, GNSS status and plans, website: http:/www.fugro.com
» Cojocaru, S., Birsan, E., Battinca, G., and Arsenie, P., 2009, GPS-
GLONASS GALILEO: A dynamical comparison, Journal of Navigation, 62:

135-150.
6 Russian Space Agency, 2009, GLONASS constellation status as 06.09.2009,
website: http://www.glonass-

1anc.rsa.ru/pls/htmldb/f?p=202:20:14637162736231801312::NO:::
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O\s?
GIOVE-B )

( -

/4 : ()

Open Service (OS) -

Safety of Live Service (SoL) -
( )

7 Mendizabal, J., Berenguer, R., and Melendez, J., 2009, GPS & Galileo: Dual RF
front-end receiver and design, fabrication, and test, McGraw Hill Co., New
York, USA.

* Navarro-Reyes, D., 2007, Galileo program status and ongoing GIOVE
experimentation, Presented at the EGU general assembly, Vienna, Austria,
April 16.

*European Space Agency (ESA) website at:
http://ec.europa.eu/dgs/energy transport/galileo/intro/index_en.htm
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ME
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3% InsideGNSS Magazine, 2006, Compass and China's GNSS makes four, available at:
http://www.insidegnss.com/node/115

3! InsideGNSS Magazine, 2008, China adds details to Compass (Beidou II) signal
plans, available at: http://www.insidegnss.com/node/803
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.GNSS "Global Navigation Satellite Systems

) GNSS

(
GNSS
GNSS
( )
GNSS

(- )
R8

GNSS AR25

*Kaplan, E. and Hegarty, C., 2006, Understanding GPS: Principles and applications,
Second Edition, Artech House, Inc., Boston, USA.

33 Feathersotne, W., 2008, GNSS-based heighting in Australia: Current, emerging
and future issues, Spatial Science, V. 53, No. 2, pp. 115-134.

**Borio, D., 2008, A statistical theory for GNSS signal acquisition, PhD Dissertation,
Politecbco Di Torino, 291 pp.

3% Raizner, C., 2008, A regional analysis of GNSS-levelling, MSC Thesis, Stuttgart
University, 133 pp.
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37 European Space Agency, 2009b, EGNOS project website at:

http://www.esa.int/esaNA/egnos.html

38

¥ Al Marzooqi, Y., Fashir, H., and Babiker, T., 2005, Establishment & testing of
Dubai Virtual Reference System (DVRS) national GPS-RTK network,
Available at: http://www.gisdevelopment.net/technology/gps/me05_131.htm

40

http://ramadansalem.webs.com/GPS%?20Basics.pdf
' Hadi, W. and Tuckerman, P., 2007, Kingdom of Bahrain GPS permanent reference
network, Presented at the Map Middle East 2007 conference, April 11.
dagl 1 8 Aalal) dnighl satia ¢ G yall 8 Jlsal) ;e RTK J1dead ¢ Yoo 9 calugcdeaa®
http://surveying.ahlamontada.com/montada-f1 1/topic-t592.htm
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Absolute Point Positioning

( )
phase

carrier phase or carrier beat phase
():

integer

Integer Ambiguity
(N') Ambiguity
- )

\‘ B Dg
HON “ Dcr
(I)B = (DCR - (I)O g (4-3)

(I)CR:(ZTC/K')(|Xi—XB|-N'Bi7\, +CdtU) (4_4)

vector X;

vector Xp

(L2 L1 ) A
c

dt,

N'

''US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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(-)

CDCR:(27'C/7\.)(|Xi—XB|-N'BiQ\.v+CdtU)+5 (4-5)
o
Hand-Held Navigation
( /)= 5 i
‘\
RN AR
(
)
N' (
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* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.
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7.1

> Wells, D., Beck, N, Delikaraoglou, D., Kleusberg, A., Krakiwsky, E.,
Lacgapelle, G., Langley, R., Nakiboglu, M., Schwarz, K.,
Tranquilla, J., and Vanicek, P., 1986, Guide to GPS positioning,
Department of geodesy and geomatics engineering lecture note 58,
University of New Brunswick, Canada, 291 pp.
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'Nassar, M., 1994, Advanced geometric geodesy, Lecture notes, Faculty of
Engineering, Ain Shams University, Cairo, Egypt.
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? Dawod, G., 2003b, Proposed standards and specifications for GPS geodetic surveys
in Egypt, Water Science Magazine, No. 33, April. pp. 33-39.

3 Dawod, G., and Abdel-Aziz, T., 2003, Establishment of precise geodetic control
networks for updating the River Nile maps, Proceedings of Al-Azhar
Engineering Seventh International Conference (CD No. 3), Al-Azhar
University, Cairo, April 7-10.

* Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.
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6Alnaggar, D., and Dawod, G., 1999, Efficiency of GPS techniques in national
applications, Proceedings of the International Conference on Integrated
Management of Water Resources in the 21* Century, Cairo, November 21-25,
Volume II, pp. 741-752.
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7 Al-Rabbany, A., 2002, Introduction to GPS: The Global Positioning System, Artech
House, Inc., Boston, USA.
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- - Setting Out

*US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
)30 e ¢ el sall apaal s ALl ¢ VEYT ¢ gl Caypall g il apleill Aalall A 3all
A gl A el ASLaall ¢ (aly SM)  Al) F g aalaad) DU




sl Juadl & sall aaal allall QU Y Jae




bl Jaadl) &) sall aaail allad) aldail) ) Jaoa

il 52 ) S i

sdadia V-1

Jsasll irgidilas) saal; ioke 54 Adjustment Slaldll 5l Sbia )Y v
Oy bl »3d Adiall 2l Egtimate &8s | i 2e3 i) &) gusall all (331 of Cpusay
A dsaall Gl sl 5 oalual) Jasll G sdad aal (e e Jasal) dlee o L
sl 5 L 1) sdaeny JUS ()Y o o ol gl A8a e et ) lilaay) 30
AN ) Jaws g Of i adally 32N o CpuaY) o bl 3 ld ¢l e ¥ e
Liesdiul s Adjustment Jarca dulae Slad Ly jal a8 (5 55 La WiSHe pai, Juadl) 58 () sSom
p2gd Ol 2l sl Laalaie ] Sy Al J saa sl (b€ (o siall Clas) Lpaly ) Alalee
Gy e Oy 8 Bae die Al M\GA&;L.\AL.AJY\.L.\..AM old La e 440 30

Lo 8 41K dalisall digh) 8 Ganadie JS0 Aulul) Lol alaly)

Least-Squares  <bay yall (181 & sane 48y jha vl
Asdall e Ao Lo guall g dalual) Jlae 8 Gkt
3Bhall e Galill ¢l Ales AN clag yall S
OIS Lgte ) pdie JUie Il o W)« 45, phallsdn
| S gl <y st 5 45 ylall culali
\VQieLc‘;J CJJ.GPK_:LA\AL;J‘\SL\»\JJ;
VA e s lgie yaial of
b 8 A0S Gilay ) JB
038 e Unws Ladle Uia

5 abea ¥l o i (3 ya aaa
5Y) 4 23 Adjustment

s duee 3 52 Loy
aplace o=2bY allall | Ladie

) dl) o&‘;Jr_ ‘;_d\ g_als,a...d\qu.mJY\
& el il g abia b A Lgiladad 545 L)

g ) i ¢ sana iy 17

Sl el e e - ez el Ll eyt — (Dlie A5l ) 5l Adle) dipna ad daa )y 2ie
Ll iyl Gl &l e 230 ) Eua 7y, 7, 73,7, — oY)l — Ll Ul i
a7 3l ad iy 7z Al o2gd Estimate i luay Lidd 38 5 Ak 4l 3 ) geaay
ail) oy 8 3l s 5 residuals (Guisiall axdll of 8 sl 5f) cilisiall Clueay i el

sl ¢ Ll (e il IS5 7' 5kl

VI—Z—Zl,Vz z =20y ciiiiinn s Vn=27Z —Z,

axill oda JS & sane Lis 2 e vy % Vo2 Lo v ol il a3 Cilag e il Lidd
Q 3ol g saaall 3 el vi2 vyt Lt vy ol abinad) ey sl

" Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data analysis,
Forth edition, John Wiley & Sons, Inc., New Jersey, USA.

> Dawod, G., 1991, Some considerations in the adjustment of GPS-derived baselines
in the network mode, MSC Thesis, Geodetic science and surveying
department, The Ohio State University, Columbus, Ohio, USA.

Yo



bl Jaadl) &) sall aaail allad) aldail) ) Jaoa

ol i) Cpeal ga a8l 138 Ja 5 € 7' 500l dall il 23 oS 1 J Y1 ) gl 3 g2 V)
J8l & sane Aoyl ajle a5 G2 ol € 7 (A seaall) sl 4aill Best Estimates
¢QJdad J8 ) o Ll by (38a3 e aaing 7' 5 jakall dagdll il (0 58 Cilay yall

;i) ey je g sanal Ao il (]

S (viZ+ v + ...+ v,")=minimum (6-1)
Akl anl el L (g

! precision daall ia yo Luii L 7y, 75, 73,...7, beo Liad 1) L) aen Ja (S
Luld e abicall Jaall 8 S0l ity aaal) Gt Lt bl JS o liie ) WiSay Ja
Cagdall CAMEAN 5 aal 1483 5 Jleal) A8y COUAL (Cargd) uiid) JAT 5 (il o 3
L (s Ay lall iy dlea ;Y1 e pe Jalai o) WiSay W Lay ¢ &)L a1 £ L1 4G )
Lol 550 0l Basajll o (8 LEES jlade (e sy "weight 05" ol JS aas Ll
Lenkanid ") a8y Jlean i gV saa )l CuilS g8 ALLET Adasall ol s gl 4nilaal)
J.qﬁajéﬂ\ia_.\.d\)}laigej‘_');j_"V&JJL@A.LQ_)&@&J&J\M@\'BMJX\UA).\SiUJ'}

i) e W) (o8 (bl JS (55 3815 ) saa N (11 ey yall JB1 2l adle
dh_u ¢ (le Wi, W3,...Wy U‘J}y\ U 4s La dﬁ W JAJSIA U_)}ll-’
- i) V2T Alslaall s

> (W1V12 +Wovyt Lt annz) = min (6-2)

Weighted Least-Squares 4 L pall J81 g gana 48y 5k ale lay e 5a
Glaphill aveal dalall Al & 3 Adjustment

& gana 4k slaa Y 28 8 aadiein A OV aled) o dla ) ) 5K
<Yalas 48y kb 5 Observation Equations el <i¥ales 28 5k ;" Laa 5 Cilay yall

2\:\...‘;_1“3):\;3\ uu:xajaﬂ\ . Ll W P ‘;J;Y\j ¢« Condition Equation Q\.H)".\.&'Y\

(A e ) 8 gl ghad ja jeiuin

saba ) i alaa aladiuly ciley sall J8 Japda V- Y1

AX, AY, AZ A 33N -l dl - ala V) (s el o albsaclihs a2

X, Al dlaiill cildlas) 5 X, Yy, Z; (S Adatill cildlan) ¢ oS 4 geaall axdll
LS JL.A_)S!\ Y alea ui Lﬁ‘ -YZ; />

AX + Vx = X2 X1

AY +vy=Y,-Y, (6-3)

AZ + Vz = Zz - Zl

3 Uotila, U., 1986, Notes on adjustment computations: Part I, Lecture notes, Geodetic
science and surveying department, Ohio state university, Columbus, Ohio,
USA.

* Mikhail, E., 1976, Observations and least squares, University press of America, New
York, USA.
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¥ Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data analysis,
Forth edition, John Wiley & Sons, Inc., New Jersey, USA.
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Pre-Planning

4 §
2 -

ol 32 e ¢ (pallall ) sall pan oldai e VEYT ¢ gl cy a5 i) el A alall iyl
A gaaal) A pal) 38Tl ¢ il ) ¢ gl SISl
*US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.



il Josdl & sall aaal allall QU Y Jae

(-)

()

X| X X| X

gy’

() ()

sl aldas 8 A dadia g dpelival) HLaY) L san A Jaae ¢ 139V 555 Al ¢ (5 gan
. http://members.chello.at/hamoui ;53 s ¢ Luaill ¢ L ¢ allall
*US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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( )
( - )
Geodetic GPS Receivers -
.(L1,L2 ) -
( ) -
‘ -
- -
Multi -

Phase Center | \v — _
_ v \ —(L1)

' y _

Auto-processing mode -

Precise ephemerides -
.Precise satellite clocks
.session -
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DGPS RTK

sessions |
( v (- )
) .

(-)

*Wells, D., Beck, N., Delikaraoglou, D., Kleusberg, A., Krakiwsky, E., Lacgapelle,
G., Langley, R., Nakiboglu, M., Schwarz, K., Tranquilla, J., and Vanicek, P.,
1986, Guide to GPS positioning, Department of geodesy and geomatics
engineering lecture note 58, University of New Brunswick, Canada, 291 pp.

Natural Resources Canada, 1995, GPS positioning guide, Third Edition, Ottawa,

Canada.
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- - ( )
) Relative Positioning
(
Control - -
Points
Precise ():
Point Positioning or PPP
( ) IGS ()
. S
‘\
Vertical Control Points
( )
, .MSL
: (-)
(-)

"Dawod, G., and Abdel-Aziz, T., 2003, Establishment of precise geodetic control
networks for updating the River Nile maps, Proceedings of Al-Azhar
Engineering Seventh International Conference (CD No. 3), Al-Azhar
University, Cairo, April 7-10.

¥ California Department of Transportation, 2006, Global Positioning System (GPS)
survey specifications, California, USA.

*US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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Datum
WGS84

Datum Transformation
( ) Transformation Parameters ():

N

" Mahmoud, D., 2004, Monitoring of crustal movements in Egypt using GPS

technique, Presented at the United Nations/United States of America
International meeting on the use and applications of Global Navigation
Satellite System, December 13 — 17, Vienna, Austria.

"US Army Corps of Engineering, 1990, Survey markers and monumentation,
Engineering manual No. 1110-1-1002, Washington, DC, USA.
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PDOP
) PDOP
(
PDOP
PDOP
© Mask or Cut-Off Angle
GDOP -
) (-)
(-)

7 (-)
vﬁ BM

"> Ministry of sustainable resource management, 2005, British Colombia guidelines
for GPS RRK surveys, Release 1.0, British Colombia, Canada.

BUS Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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) GDOP
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Sample ()
( )rate
) sample rate
(
- =)
‘\
-)
PDOP

ol 33 e ¢ @8l pall a3 Uil ¢ 2a ) EYT ¢ igeal) il il el Ralall deansall 14

gl Ayl ASLal) ¢ il ) ¢ Al A il aalaadl U]

" California Department of Transportation, 2006, Global Positioning System (GPS)
survey specifications, California, USA.
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- - (- )
+ - % ( )
( )
) DGPS
( )
)
) 8 |
> (OmniStar
2
R PPK
v PPK
RTK

'®Natural Resources Canada, 1995, GPS positioning guide, Third Edition, Ottawa,
Canada.

" Dawod, G., 2007, New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, Civil Engineering Research Magazine (CERM),
V. 29, No. 1 (Jan.), pp. 292-310.

"US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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Google E

Multipath

http://www.wikimapia.org

Error

configuration or setup parameters

" Natural Resources Canada, 1995, GPS positioning guide, Third Edition, Ottawa,

Canada.
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.(Job )
(- ) RTK -

- — PDOP -

GPS pligd detdtl g Sl i g
{ S [y A gain )
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Attributes
( - )
_ [ Y
‘\
) Setting-Out
(RTK
( )
( )
- - ( )
Data
Download
.(CD or DVD)
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format
software

- - standard format
: RINEX
Receiver INdependent EXchange

.format
download
Export
[N
‘\
Wssing
oc%sing Parameters -
( - )
) _

(
independent baselines -
Precise Orbits -

.Baseline Processing -
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Configure GPS-processing Parameters

General  Strategy | Extended Dutput] Auto. Processing]

Frequency: h

Fix ambiguities up to: a0 o km
Min. duration for float solution [tatic]: 300 4 FEC
Sampling rate: |Use al ﬂ
Tropospheric model: |H0pfield ﬂ
lonospheric model: |Aut0matic ﬂ

¥ Usze stochastic modeling Min. distance: 8 JZI km
lonospheric activity: Automatic *

Defaults
Ok Cancel |

L1

:Reference Variance

( ) L1
( ) L1,L2

:RMS

Fixed , Variance Ratio
Float , Integer Solution

'US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.
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¢ -)

Ratio
Station Solution Slope Ratio Reference Entered Ant Hgt

(From) {To) Typs Dist (m) Variance (From) {To)

A 1001 MESAS Iono free fixed 20841.9 6.6 3.814 1. 1.55%
4 1001 SJH 44 L1l fixed 4426, 13.3 11.9%54 2. 1.714
COMERIO 2 1001 Icno free flocat 28604.1( 3.059 2. 2,125
COMERIO DRYDOCK Icno free fixed 26731.6l 17.2 4,545 2. 1.683
COMERIOQ MESAS Icno free fixed 17436. 20.4 3.522 2. 1.504
COMERIOQ MP 1 Icno free fixed 26466.87 15.9 3.535 A 1.651
COMERIO SJH 44 Iono free fixed 26791.20 8.0 3.748 2.122 1.714
DRYDOCE 2 1001 L1l fixed 2095.9 3.5 23.933 1.683 2.125
DEYDOCE SJH 44 L1l fixed 2986.722 4.1 19.858 1.683 1.714
MESRES 2 1001 Iono free fixed 20841.9 1.5 3.76l 1.504 2,125
MESAS DRYDOCK Icno free fixed 19984. le.6 5.558 1.504 1.683
MESAS SJH 44 Icno free fixed 21973.981 9.3 2.783 1.504 1.714
MP 1 2 1001 Ll fixed 2160.311 4.0 21.693 1.651 2.125
MEP 1 PN 007 Icno free fixed 5114.381 19.0 4.801 1. 2.143
MP 1 PN 030 L1l fixed 4509.931 8.5 27.470 1.7 1.85¢

L Y
W
w

DGPS

| .

Point Ref Point Description FL SP Coordinate Obs 95% Precision *
No. X Y Y X XY i

38-1 38  Concrete Bulkhead, in line with 920,74289 52233198 720 O06ft 06ft 08ft 09ft
East edge of Building

38-2 38  Concrete Bulkhead, in line with 920,696.28 52232420 120 10ft 10ft 13ft 16ft
West edge of Building

94.3 94 Northeast corner of concrete 918,350.11 52503511 723 051t 05ft 07ft 081t
pier @ La Coloma Marina

94-4 94  Northwest corner of concrete 918,343.00 52503966 101 12ft 12ft 16ft 27ft

pier @ La Coloma Marina
110-5 110 Point on corrugated steel bulkhead 91715688 52582107 676 09ft 09ft 11ft 161

116-6 116  Northeast corner of wooden pier 916,946 64 52596301 724 O05f 05ft 06ft 07f

(@ Langer-Krell Marine Electronics
46-7 46 Northeast corner of wooden pier 91986869 52272861 794 O05f 06ft 0O7ft 14f

AR



il Josdl & sall aaal allall QU Y Jae

Network Adjustment
outliers

) Free Net Adjustment -

(

) Outliers or Blunders
(
) Final Constrained Adjustment -
Minimal-Constrained
.(Over-Constrained

, ppm L}

— prec -
4

oL

2US Army Corps of Engineering, 2003, NAVSTAR Global Positioning System
Surveying, Technical Manual No. EM1110-1-1003, Washington, D.C., USA.

# Ghilani, C., and Wolf, P., 2006, Adjustment computations: Spatial data analysis,
Forth edition, John Wiley & Sons, Inc., New Jersey, USA.
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AEEE RN N T AN R T AN AR AN N AT AN R AN AT E AN R LA ENNN R A NN R EENNERRNNNT TN :
OUTFUT VECTOR RESIDUALS (East, North, Height - Local Lewvel) - l?lgse:me

IE S S S E R SRR S SRR RS S S SRS SRS E RS E ] residuals

SESSICON NAME -— RE —— -- BN —- - PPM - DIST

(m) (m) (k)

RRS4G L0013 -0.0110 2 5.6

RASAT .008% -0.0007 4. 5.6

RASAT L0025 -0.0055 2. 5.6

BAS49 L0066 0.0055 3. 3.2

RAZ49 0o3s -0.0002 e 3.2

RAZ49 000z —-0.00%0 e 3

RAZ4S ooed 0.0052 3. 3.4

RAZ4S 0085 -0.0021 4.1 3.4

RRE49 L0028 -0.0113 4 3 3.4

RCz2z3 L0074 -0.00z28 2 1 4.3

it 3 L0123 0.0048 4 3 4.3

X 34 L 1] 1} : 25.023 6.2

AC2234 L0075 -0.001% 4,315 6.2

AC2Z34 L0044 -0.0018 3.307 1.8

AC2Z34 oog2 0.0040 11 1 1.8

AC2Z34 L0018 -0.0018 1.845 1.9

RCZZ34 L0080 0.0034 12.298 1

RC3T33 .00z0 -0.0087 4,382 6.

RC3733 I L0031 0,008 1.981 6.

RC3733 to AC L00E4 0.0034 1.364 G

AC3733 to OF L0104 -0.0004 3.283 &35

AC3733 to OF L0027 -0.0014 3.639 &35

AC3733 to 3SE L0033 0.001 1.537 i 0

AC3733 to S5ET L0041 0.0028 2,485 7. 0

AC3733 to 3ET .0015 0.0025 0.437 7 L0187

AC3733 to SET 2 L0023 0.0017 3.5%0 7.2 0.0227

OFFSET to 3ET1 (1) L0040 0.0072 2,505 4 0.0132

OFFSET to SE .0008 -0.0044 1.891 4 0.0130

OFFSET to 3E L0017 -0.0109 3.81a 4 0.0198

OFFSET to 3E 0047 0.0069 2.5%4 4.6 0.0131

OFFSET to 0001 -0.0040 1.510 4.6 0.0133

OFFSET to 3ETZ (3) 00za -0.0129 3.624 4.6 0.0213
1 (1) 0010 -0.0010 8.072 0.4 0.0164

to SETZ (2) L0002z -0.0007 5.797 0.4 0.011s
SET1 to SETZ (3) L0012z 0.0001 9.831 0.4 0.0113
RMS 1.0038 J.0082 0.0275

% — This session is flagged as a 3-sigma outlier

From To +S Slope Dist Prec
A C 0.0116 12,653.537 1,089,000
A E 0.0100 7,183.255 717,000
B c 0.0116 10,644.669 916,000
B D 0.0097 11,211.408 1,158,000
D C 0.0118 17,577.670 1,484,000
D E 0.0107 9,273.836 868,000
F A 0.0053 6,430.014 1,214,000
F c 0.0115 10,617.871 921,000
F E 0.0095 6,616.111 696,000
F D 0.0092 8,859.036 964,000
F B 0.0053 10,744.076 2,029,000
B F 0.0053 10,744.076 2,029,000
A F 0.0053 6,430.014 1,214,000

Al
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Station X Y Z Sx Sy Sz
A 402.35087 —4,652,995.30108 4,349,760.77752
E 8,086.03178 —4,642,712.84739 4,360,439.08326
C 12,046.58076 —4,649,394,08256 4,353,160.06335 0.0087 0.0088 0.0066
E —4,919%.33008 —4,649,361.21987 4,352,934.45341 0.0058 0.0058 0.0057
D —3,081.58312 —4,643,107.36915 4,359,531.12202 0.0055 0.0056 0.0057
F 1,518.8011% —4,648,399.14533 4,354,116.68936 0.0030 0.0031 0©.0031
) WGS84
() Datum Transformation (
commercial software 3 ojection
‘\
X, Y, Z2) (
- \ - WGS84
WGS84
RTK
WGS84 -

AR
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Total Station

( Smart Station )
Geo Geomantic Office )
( Office
MSL
L Y
‘\

N

24

http://www.arab-eng.org/vb/t138959.html#post1141850 :

VYA
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WGS84

Ellipsoidal Height
. Geodetic Height
MSL - -
.Orthometric Height

Geoid Undulation
(- ) Geoidal Height

N

(h

z
S

h=H-N (8-1)
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- Geoid Modeling -

.Heterogeneous Data

Measured
Gravity

Gravity

- Anomalies

A
2

N=(R/4n)[] AgS(y

v

(8-2)

S(y)

do

]

1

> Hofman-Wellenhof, B. and Moritz, H., 2005, Physical geodesy, Springer Wien, New
York, USA.
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Digital
DEM  Elevation Model
(- )
. ) -
( /
(-)
N
N =NM 4 N2+ N (8-3)
| ¥
\‘ - NGGM
= NAg
= NH
( ) :( )
\ () ()

- ) SRI2002B
] :

.[ http://gomaa.dawod.googlepages.com/egypt.geoid.arabic

> Dawod, G., 1998, A National Gravity Standardization Network for Egypt, Ph.D.
thesis, Shoubra Faculty of Engineering, Zagazig University, Cairo, Egypt.
4 Saad, A., and Dawod, G., 2002, A Precise Integrated GPS/Gravity Geoid Model for

Egypt, Civil Engineering Research Magazine (CERM), Al-Azhar University,
V.24, No. 1, Jun, pp.391-405.
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( )
( )
(BM )
(-)
h
tilt ) H
(
. tilted plane
more (H h )
reliability
check - -
. Y
polynomials Q\ )
X H h

E, N

* .ETM

N =13.825+0.00003 1\ .=;0000297 N (8-4)
) [/

( N extrapolation

) — — -

> Dawod, G., 2003c, Productive GPS topographic mapping for national development
projects in Egypt, Proceedings of the First International Conference on Civil
Engineering, Assiut University, Volume 2, pp. 246-253, October 7-8.

. 6

http://surveying.ahlamontada.com/montada-f1/topic-t573.htm :

ey
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(BM ) -

Spherical harmonic representation
of the Earth's geopotential field
.Heterogeneous Data

)

.GGM Global Geoid Models

N =( Gwy) >< /) —Z(Cnm xCcoSM)+(SmxsinM))x P _(sing) (8-5)

n, m

m}mﬂﬁj\ujcm)la.d\uab}\ ¥
ddasill 45 S pal) duenigl) A8lisal) ¢

International Center of Gravity Earth Models

http://icgem.gfz-potsdam.de/ICGEM/modelstab.html : ICGFM
resolution

0 degree
(-)

"Heiskanean, W. and Moritz, H., 1967, Physical geodesy, W. H. Freeman and
Company, San Francisco, USA.

¥ International Center of Gravity Earth Models (ICGFM), 2009, http://icgem.gfz-
potsdam.de/ICGEM/modelstab.html, accessed October 22.

Ve¢



el Jadl) &) sall aaail allad) aldail) ) Jaoa

( - - RMS)

G | gaa | aa | adsd 2 G 22 sall

S5 i Ll Ll yiad oy skl

0.363 | 0.261 0.332 0.262 A EIGEN-GL04C
0.374 | 0.277 0.412 0.281 Yool EIGEN-CGO01C
0.367 | 0.311 0.397 0.277 Yoo EIGEN-CGO03C
0.402 | 0.366 0.487 0.314 Yaaa EGM96
0.491 0.381 0.492 0.390 AR GGMO02C
0.830 | 0.862 1.333 0.856 YooV EIGEN-3P
0.971 1.082 1.620 1.072 YooV EIGEN-2

( )
)
-(-)
Pl e il e \wlan\undm&‘i\ﬁEIGEN CGo1C

D e

( V )

j'.m ‘5.9..\4)'.'\3\ Uaall

GAJH | 58 S| Gl | RMS dawsial g3 sal

098 | 2.05 | -0.07 0.36 EIGEN-CG01C
-1.24 1.87 | -0.25 0.44 GGMO02C
-1.61 232 | -0.28 0.54 GGMO02C/EGM96
-1.38 1.79 | -0.43 0.36 EIGEN-CG03C
-1.62 1.73 | -0.57 0.38 EIGEN-GL04C
-1.60 1.41 | -0.74 0.39 EGM96
-3.63 3.10 | -0.92 1.04 EIGEN-3P
412 | 479 | 271 1.30 EIGEN-2

’ Dawod, G., 2008, Towards the redefinition of the Egyptian geoid: Performance
analysis of recent global geoid models and digital terrain models, Journal of
Spatial Science, V. 53, No. 1, pp. 31-42.
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(EGM96 )
, EGM96
EGM2008
degree
( )
- ) EGM?2 -
‘\
) resolut
EGM2008

http://earth-info.nima.mil/
oyl Hl) w\au@\j,ﬁ#‘j)a@mﬁm}éﬁus

http://earth-
info.nima.mil/ Gandw,qrav ymod/egm2008/NPavlis&al EGU2008.ppt
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90" g

UNAVAILABLE
1008279

12.0% of Land

60"

30"

PROPRIETARY
a%B097

42 9% of Land
-30°

UNRESTRICTED
424824

45.1% of Land

-60"

-80°

150 1807 210" 240" 2707 3007 330" 360°

£oA JSd
VYA allal) bl gad n ghatl Aaadinal) Andlad) 3 g1

D (Y-A) Jsaall (B s ae sa LS EGM2008 3 sai plaaind 3k ¥ aa i

harmonic %La‘)ﬂ OOl e\aﬁ_u\.g idagndagiaygall d g el Gl -

ll coefficients
da g ¢ allall JS1 aadll grid A8es e 2y saall erpolation bl -
Oty Al 5 (Caglilage AY O Calall ana) ™ ") Ofialie sl

Loz Julaill ESRI Grid Aapes 480400 5 ¢ mygall 3 om andl orid 4808 alasinly -
ZUE) (e Al jaall e slaall adai I 585 Arc GIS gl Jala s il
dabial g o1l 2 e 4S04 Ced Ll b B A e ESRT AS s
S b g Al il dal sila g (0-A JSE) Lah Jaws gV (3l

ﬂ Al el

e (A — Ly Jedy 2008 355 (e 2 saall 2 ua Claa o Adaadle gl (e

e 2aiad Al gl #Med Y ¢ sl 4l 5 3l (3 A rsaal Adlia) — 3 gladlll

8 =l i spherical harmonic daa,Y) dnilad) aga Juaal Guliiall Jiall 44 4k

Ala) e 1Y 5 ¢ co-geoid or quasi-geoid sl 4 canny 2 gall o (e laa

o ials dee h g e oiad) gl (8 ) Al gad s ot el Tg) et
i N i VYoV L@.SL:\)A

10 Pavlis, N., Holmes, S., Kenyon, S., and Factor, J. ,2008, An earth gravitational
model to degree 2160: EGM2008, The European Geosciences Union (EGU)
general Assembly, Vienna, Austria.

"' Dawod, G., Mohamed, W., 2009, Data management of different height systems
within GPS/GIS integrated spatial technology, Accepted for presentation in
the Middle East Spatial Technology Conference (MEST2009), December 7-9,
Kingdom of Bahrain.

> Dawod, G., and Mohamed, H., 2009, Fitting gravimetric local and global quasi-
geoids to GPS/levelling data: The role of geoid/quasi-geoid variations in
Egypt, King Abdel-Aziz University's Journal of Engineering Sciences, V. 20,
No. 1, pp. 47-59.
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Y-A dsa
EGM2008 (el 3500l 3 gad (Ao Jgand) )k

Loyl |

Al

aldll

ALY S laall sl iy Ak 2y geall 3 g dad s 43y,

http://earth- Gbluall =als | hsynth WGS84.
info.nima.mil/GandG/wgs84/gravity il | exe
mod/egm2008/hsynth WGS84.exe

http://earth- Gllae oo | EGM2008_to21
info.nima.mil/GandG/wgs84/gravity | 4was) z3swill | 90 TideFree.gz
mod/egm2008/EGM2008 102190 _ (Cublane VY

TideFree.gz

http://earth- et e L | Zeta-to-
info.nima.mil/GandG/wgs84/gravity | 4—aa) z3s—ill | N t02160 egm?2
mod/egm2008/Zeta-to- (wblae 04 1 008.27

N _t02160 egm2008.gz

http://earth-
info.nima.mil/GandG/wgs84/gravity

mod/egm2008/INPUT.DAT w

Input.dat

http://earth-

Output.dat

info.nima.mil/GandG/wgs8 1
mod/eem2008/OUTPUTL.D

A0S e 2 saall 0 s dagd Llavia) 45yl

http://earth-
info.nima.mil/G

L..S . A - ...“ . ! “
G I

interp_1min.exe

mod/egm2008/int O—e it )
" A
http://earth- s il ") 4S5 | Und minlx1 eg

info.nima.mil/GandG/wgs84/gravity | al—all > all | m2008 isw=82
mod/egm2008/Small_Endian/Und_ | AYe <kl aas) | WGS84 TideFre
minlxl_egm2008 isw=82 WGS84 (wblax e SE.gz
TideFree SE.gz

http://earth- 21—l o Ll | interp 2pSmin.e
info.nima.mil/GandG/wgs84/gravity | @bl sl xe
mod/egm2008/interp_2p5min.exe | (—e blii )

'Y , o :\S.ui
http://earth- a8l'Y,0 4S8 5| Und min2.5x2.5
info.nima.mil/GandG/wgs84/gravity | >—snall 35— | egm2008_isw=
mod/egm2008/Small Endian/Und | <alall aan) &l | 82 WGS84 Tid

" Flury, J. and Rummed, R., 2009, On the geoid-quasigeoid separation in mountain
areas, Journal of Geodesy, V. 83, pp. 829-847.
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min2.5x2.5 egm2008_isw=82 WG | (<ublax V0 | eFree SE.gz
S84 TideFree SE.gz

:Arc GIS geb_p Jala 3 il Leaa Jalaill ESRIT Grid dapss 452040 44, )l

http://earth- A 40 Cale | egmO8_centcom

info.nima.mil/GandG/wgs84/gravity | s <blax A | geoid.zip
mod/egm?2008/GIS/egm08 centcom | 3l Adhial
geoid.zip o s dass Y
BEBTIPA LY
?J LAA_:J) A\
sl 8L aas
.(Y 09

60°-

5ot

20° 90°

o_A Jd
EGM2008 alladl 73 gail) (o Jac g¥) (3 ) dbhaia 8 3y gaal) 3 gan
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Araalie Ll LS ¢ Adlal) 2801 i3 A goa) g Apalisall clipdaill oY) o Y1 44y Ll
7l FORTRAN 45l cilbuall L) Calall o Cum JaT s geali gy ol 3 el
el WAt de juuy jaai s 4840 Ao sie Ciliadaill Luulic g8 400 45 k) L (Ll
5= 2rsaall s Aad aaat Aleny e Ll Lea 8 e pald 2N 43 Hlall Wl 591 48 Hlally
Arc Al padl cla slaall adii el o Jals - guie () o ol g5 V) a3 5 (g

_H sl oda Ga\)._a )@..CI:\ Ja,gtfﬂ\} GIS

G AEAT e 2yl 3 gm0 EGM2008 3 sl (1o 23Ul 2y goall 3 gos e 45 jliay
52 (RMS s siall a5l Unall) 23 gaill 480 3un 85 o allall J s da slacall Jalasl)
U7 AN el gl 2 3las Jumdl 383 (g0 jie 0, Ve ldiey JES Al A g e+, VY
2 saad) 3 som Aaslea A5 Yo 0 e EGM2008 g2 53 JLid) a3 (1-A JS5) jeas &
T3 gl (e Al oy gaall 3 gum 383 O 2 g g (o smiiall Led aglaa (al (3 (o als)
Gl LS T YT g lme il yailga 0, YW lagia s L, 8 ga L VT i
Ll all ol )l s staall s 8 EGM2008 72508 aladind 483 5 4plSaly 5 a1 4l o

N e Ul Jlad & ddalud) Bhliall 281 a5 juel)

.
Geoid Undulations of EGM2008 Model

i

T

A g8
Tu/\;dl.d\@ﬁyﬂ\@)ﬂédﬂ#\éﬁ;

4 Dawod, G., Mohamed, W., 2009, Data management of different height systems
within GPS/GIS integrated spatial technology, Accepted for presentation in
the Middle East Spatial Technology Conference (MEST2009), December 7-9,
Kingdom of Bahrain.

' ¥ International Center of Gravity Earth Models (ICGFM), 2009, http://icgem.gfz-
potsdam.de/ICGEM/modelstab.html, accessed October 22.

' Dawod, G., Mohamed, H., and Ismail, S., 2010, Evaluation and adaptation of the
EGM2008 geopotential model along the northern Nile valley, Egypt: Case
study, ASCE Journal of Surveying Engineering, Accepted and scheduled for
publication in February 2010 issue.

'7 Rabah, M., 2009, Enhancement the feasibility of using RTK tides in the Northern
coast of Egypt based on performing undulation model corrections derived
from the Earth Geopotential Model EGM2008, CERM magazine, V. 31, No.
3, July, pp. 794-808.
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dN = Nobs — Negm2008 (8-6)

Lgaall 3o 3,8 AN
o slxall FIFSRENEIPEN ICPTENS
EGM2008 72543 (= 2 sl 3 sex Npguoos

Aalaiddl alatal ‘_,Js Gl sl &S Caal po]ynomia] 3 g3a 0l Alalase alutiu Al (ﬁ
dalaial A oY) s jall e 3 gaall Cald Aalas o8 QS 3 slaall Jaliil) Lgadars 1) ) jaal)
i YA . I .

: w&w‘;ﬁd#\cﬁd\jdm

dN =-5.529490551 - 0.05161249 ¢ + 0.219581806 A (8-7)
Al Jals — Gl o o Akl ol i Nippap 2eseadl 2 saad Al dagdll Cilaa oy

Bl J5UA (e o smaie ) (oo sl Lgelis ) sy - o sbeall Lol Lgalais
z 3 (e U NpGuooos 2ol 2 gas dad ) a38lia) g AN (34l e interpolation

NrnaL = Negmooost AN »

Lad) g5 3T aten Aglae by dagada oty (F iy allall 23 gail) 483 (e 2y 35 48 Hhall 028
OS5 Aol BLa e a5 LalS 5 Al pall At (o ) ol g sl o as
o b 1A Jasg Lee ¢ Juad SIS LS 4 sl dslaiall e Slileia Lgay ) 5
) ol ) A el ) 52 sl dadas Jlae 8 dalial 3kl Juadl

L AN 5 Aabisall ik b dasdial) Cunlial

'8 Dawod, G., Mohamed, H., and Ismail, S., 2010, Evaluation and adaptation of the
EGM2008 geopotential model along the northern Nile valley, Egypt: Case
study, ASCE Journal of Surveying Engineering, Accepted and scheduled for
publication in February 2010 issue.
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software
IGS -
[
International GNSS -
Service
/http://igscb.ipl.nasa.gov :
\9 IGS
IGS )
JInternational Association of Geodesy
Data Centers
IGS IGN NASA

IGS

! International GNSS Service, 2009a, I1GS Products, Website:
http://igscb.jpl.nasa.gov/components/compindex.html, accessed Sept.
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. IGS
. IGS
. IGS
.Earth Rotation Parameters
Atmospheric Parameters
1GS - -
IGS
( )
(- )
. Processing Centers
w tific Processing Software
IGS 9
(-) ttp://igscb.jpl.nasa.gov/network/netindex.html
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IGS
/] — BHRI1
/ — MATE
/7 — NICO
/7 — RAMO
/ — AMMN
/] — DRAG
/ - HALY
/] — LAUG
/7 — NAMA
/] — YIBL
- GS
. _
IGS

T NY? e
2

)
SOPAC
( - ) [tp://garner.ucsd.edu
(z ) ftp://garner.ucsd.edu/archive/garner/rinex
(WINZIP )
ssssdddf.yyd.z : Jhttp://www.gzip.org :

f ddd SSSS

d, z yy =f

bhrl bhr10120.08d.z : .

( ) ( )

? Dawod, G., 2007, New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, Civil Engineering Research Magazine (CERM),

V. 29, No. 1 (Jan.), pp. 292-310.
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t ftp:/fgarner.ucsd.edufarchive/garnerfrinex/ - Microsoft Internet Explore

Fil=  Edit  ¥iew Favorites Tools  Help

o Back ~ (T S search i rolders  [FEE]- (K%} Foider sync

Address (&1 Frpigfaarner. ucsd. edufarchive faarner frinex,

Ez00s

zo04
check_import.s0z
check_import.s0s
check_import.so<
check_import.s06
check_import.s07
My Mebwork Places check_import. sio

Other Places

garner
Iy Documents

Shared Documents

Y fip:ffgarner. ucsd.edufarchive/garnernfrinex/200B8/008f - Microsof!

File Edit iew Favorites Tools Help

) Back -

Address |1 Frp: f{garner .ucsd.edujarchiv

~ [ Folder
e/ garner frinesx/2008/00S]

ETlbatmonsn, 06d.2
CJbayroos0.0sd. 2
Cbbdmoosn. 0ad. 2
Edbbidonan.nsd. 2
Cdbbryoosn.0ad. 2
Cdbcovoosn.osd. 2
Edlbcvaranan. oGd. 2
Edlbeyinnan. 06d. 2
CJbdosoosn.0sd. 2
Cdlbeatoosn.05d. 2
Edlbelionsn. 0ad. =
LI baiennsn.08d. 2 CIbemtonso.oad.z
Cdbakoooso.osd.z  Clbepkooso.osd.z
Edbamfongo.0sd.z  Cdlbgisnosn.0ad. 2
CIbamonnan.nad.z  Cllbhrio0so.05d.2
Clbhrzoos0.08d. 2
Flkiinn=n =

3 p Search [

Folder Tasks

i Rename this item
iZy Mowve this ikem
T} Copy this item
¢ Delete this item

Other Places

&1 2005

3 My Documents
==y shared Documents
\}3 My Metwork Flaces

Copy To Folder...

Zuk

Delete
Rename

Propertiss

IGS

SA

) Broadcast Orbits

GPS IGS

3 International GNSS Service, 20090, IGS orbits, website:
http://igscb.jpl.nasa.gov/components/prods.html, Accessed Sept.
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Precise or Final Orbits
IGS - -

IGS

IGS

Broadcast

~ w Ultra rapid
w predicted

Ultra rapid
observed

Rapid

Final

(IGS

[ftp://igscb.ipl.nasa.gov/pub/product :

* Dawod, G., 2007, New strategies in the utilization of GPS technology for mapping
and GIS activities in Egypt, Civil Engineering Research Magazine (CERM),
V. 29, No. 1 (Jan.), pp. 292-310.
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Copy to Folder
(- ) Copy

ftp:Hgarner. ucsd.edu/pub/products/1425/ - Microsoft Internet Explorer

File

Edit  View Favortes Tools  Help

Qo - 3 T Dscach |7 Folders [+ ) Foldersine

Address (80 fp:jfgarer.ucsd.edufpubjproducts/1425]
iar14zse.erp.2 igs14255.clk.2 Diguiazsi_taep.z

Folder Tasks Digr14256.5p3.2 igst4255.ck 3052 CBigui425t_1a.:5p3.2
iar14256.5um 2 gst4255.5p3.2  [dligui42st_1e.sum.z
‘T’ﬁ Rerane this ikem igs07p1425 erp 2 igs14256.ck.2 ETigu14252_00.erp.z
E&i Mave this item ligs07p1425.itr. 7 igs14256,clk_30s.2 Q\gu142527ﬂﬂ‘spﬁ.2
1Y Copy this item gs07p1425 res.2 gstazsespsz Cdliguisesz_oo.sum.z
3 Deletthis e gs07p1425 5n1%.2 igst4zs7erpz Cigui4zse o6z
igs07p1425 55¢.2 gst4z57.aumz  [Bligui4252_06.5p3.2

=
[
i
=
£
=
=
igs07p1425 5um.2 Ewgumzau_uuerpz CDigu1azsz_o6.sum.2
i
£
=
£
=
£
>

Other Places igs07p17 res.2 igu14250_00.5p3.2 Em\gLIHZSZJZ‘eI’l:uZ

gs07p17.57%.2 iqui4zso_o0.sum.z  Eliguiazse_tz.sp3.2
(21 products igs07p15.res.2 igui42s0_6.erp.z  Cdligu14252_12.5um.2
(£ My Documents gs07p18.5nx.2 qu14250_06.5p3.2  [Diqui4zsz_ta.em.z
) Shared Docimerts igs07p18.s50.2 iqui4zs_os.sum.z  Cliguiazse_ta.sp3.2

iqui4250_t2.epz  [Digui4252_18.5um.2
qui4zs_1z.sp3.z Cliguiazss_onem .z

sasen_tzsumz Cliguisess o0.sp3.z
Details 2 | Jigstaze 9PN 5 tgepz  Cdligu142s3 o0sum.?
051425 Copy ToFolder..,  )18.5p3.2 Cdligui42ss_né.erp 2
igst4zE ————————1_18.sum.2 [Digui4253_06.5p3.2
igs1425 ooz diguiszsa_o6.sum.z
igs1425 _o0spzz Cliguazss_tzepz
igst422 _o0sum.z Edigut4zss_t2.5p3.2
951925 Dlete 6erpz  dliguiazss_tz.sum.z
951425 Rename _06:5p3.2  Cdigui4zss_ta.em.z
igst425 _o6sum.z CBigu14253_18.5p3.2
igs14zg  Properties tzerpz diguiszss_1s.sum.z
igst4254.ck 3052 Cdligui425t_12.5p3.2 [Digui4254 o0.ep.2
Digs14254.5p3.2 [Diguidzsi _tz.sumz Cdigu1azss_nn.spa.z

Wty Network Placss igs14250.clk. 2
Digs14z50.ck_30s.2

Open

= Sp3 -

earth rotation parameters = erp -
summary report = sum -

clock =cls clk -

ultra rapid = igu -
rapid = gr -

Precise = igs -

igswwwwd.sp3.z

d GPS week WWWW
) ( ) day of week

YoA



i) Joadl & sall aaal allall QU Y Jae

(- )

3 GPS Calendar - Microsolt Internat Explarer r; E g
w

Fls BB vew  Faeortes  Took  belp
N (o) @ P B T v [ul in) B~ & -
J D KB G Pses erene @3- L-BLIKSENQ -3
scress | ] et frvov. i ro88. 0 CORS Gt bt v Bl ™ -
Cine Pager Far 2006 (et ) &
Intera:
Jan 2009 Jan
GPS WE Sun Mon Tue Wed Thu Fri sat GPE WE Sun Mon Tue Wed Thu Fri Sat
1512 1 2 3 1512 1 2 3
1513 4 5 L T 8 3 10 1513 4 5 6 T 8 % 10
1514 11 12 13 14 15 16 17 1514 11 1z 13 14 15 16 17
1515 8 1% 20 21 22 23 24 1515 B 1% 20 21 22 23 24
1516 25 26 27 28 2% 30 131 1516 25 26 27 28 2% 30 31
Feb 2009 Fueb
GPS WK Sun Mon Tue Wed Thu Fri Sat GPS WK Sun Mon Tue Wed Thu Fri Sat
1517 1 2 3 4 5 L3 7 1517 32 33 34 35 36 37 38
1518 L] 9 10 11 12 13 1M 1518 39 40 41 42 43 44 a5
1519 15 16 17 18 1% 20 21 1519 46 47 48 4% 50 51 52
1520 22 23 24 25 26 21 28 1520 53 54 55 56 57 58 59
Har 2009 Har
GPS WK Sun Mon Tue Wed Thu Fri Sat GPS WK Sun Mon Tue Wed Thu Fri Sat
1521 1 2 3 4 5 L3 1 1521 60 61 62 63 64 65 66
1522 8 9 10 11 12 13 14 1522 67 €8 €9 70 71 712 13
1523 15 16 17 18 1% 20 21 1523 74 75 76 TT 18 1% B8O
1524 22 23 24 25 26 21 28 1524 B1 B2 83 B84 85 86 87
1525 29 30 31 1525 B8 8% 90

&

c ial software
Broadcast default
Orbits
Lieca
Geo Office

Precise Ephemeris Import -
sp3 -
GPS-Proc -
Processing Parameters
Ephemeris

http://cid- :
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/Da
wo0d%7C GPS%7C Orbits%7C Ar.pdf

Yod
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( ) Broadcast

1 1GS - -

IGS
Fixed Point
:1GS (- - )

Log File http://igscb.jpl.nasa.gov/network/list.html

(-)
) WGS84

(
A

) ITRF

| Y

2 Information

Array: 1G5

Hame: Halat Ammar
|city: Haiat ammar
County: nfa

State/Province: nia

|Countr_v: Saudi Arabia
Domes Humber: 201020001

XYZ coordinates (m): 4505447 2943 32854185772 30877734129
[Fef. epochk; 2004.4904] [Ref. frame: ITRF2000]
[Sowrce SCOUT

XYZ coordinates (m): 4505447 2142 3285418 6220 30877734818
[Ref. epock: 2007 4753] [Ref. frame: ITRF2000]
| || Sewree estimated using SOPAC refined model

 |XYZ coordinates (m): 4505447 2201 32854186214 30877734826
[Ref. epoch: 2007 4068] [Ref. frame: ITRF2000]
[Soarce Latest weekly analysis result]

X¥Z coordinates (m): 43505447 3492 32554186172 30877734463
[Ref. epoch: K] [Ref. frame: Mis]
[Soaree =ite log
|
LatLon/Ellip. Ht (deg/deg'm): 2913586713 36.09991702 361.6009

[Ref. epoch: 2007 4753] [Geodetic datum: WES84]
[Sowrce estimated using SOPAC refined maode

Lat/Lon/Ellip. Ht (deg/deg/m): 2913587 36.09992 §61.6031
[Ref. epoch: 2007 4068] [Geodetic datum: WES84]
[Sowrce Latest weekly analysis result]

LatLon/Ellip. Ht (deg/deg'm): 2913361 36.09972 861 6765
[Ref. epoch; Mid] [Geodetic datum; ML)
[Sowrce site log

Site log: haly log problems downloading? unix-=windows text convetrtar
Site location: o

Eummereu lime Seres: via Java applet or standard Yersion

IGS

AR
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ITRF

GIS

http://itrf.ensg.ign.fr/select.php :

http://itrf.ensg.ign.fr/GIS/index.php :

http://itrf.ensg.ign.fr/select _code.php :

select

Add selected points to cart

display selected points

Get ITRF coordinates of these points

Choose an

Table

( -

)
) Submit

ITRF

ITRF
Choose the epoch

e

Address @j http:jfitrf ensg.ign.frisite_info_and_select/solutions_extraction php

- ”F
ITRS and ITRF
ITRF NEWS

General concepts

ITRF Products

ITRF solutions

Transformation
parameters

Domes Numbers

DOMES description
DOMES request

IERS Network

Network description
Local surveys

Site Information and
Selection

Get ITRF coord.

o

(@’ Search by DOMES number :

] @

—E T

ITRF

IGS

ITRF station positions & velocities

This page extracts positions and velocities of the selected points from an ITRF solution at any
epoch. If you request a SINEX file, you will be informed by email when the SINEX is ready to be
downloaded on the LAREG ftp server.

Choose an ITRF

Choose the epoch format : yyyymmidd

Choose the file format 'Table v

YYour e-mail {only if you order a SINEX file}

(: 2 Submit

CAUTION : for you to be able to extract them, the coordinates of the selected points have to be
available in the ITRF solution.

IGS

epoch

epoch ITRF

AR R

ITRF

)
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():
() ()

IGS ()

on-line processing services

AUSPOS
PPP .
SCOUT Y

http://www.ga.gov.au :
http://www.geod.nrcan.gc.
http://sopac.ucsd.e@ X
OPUS

.http:// www.ngs.noaa.gov

http://milhouse.jpl.nas ov/aﬁ/ ’ Auto-GIPSY
) -science Australia
(ftp
IGS
ITRF

IGS

PPP
kinematic GPS data

PPP .static GPS data
Precise Point Positioning

IGS

% Mohamed, H., Dawod, G., and Ismail, S., 2007, Assessment of a cost-effective GPS
data processing alternative in Egypt utilizing international on-line processing
services, Water Sciences, No. 41-42, pp. 61-70.

" Leandro, R., 2009, Precise point positioning with GPS: A new approach for
positioning atmospheric studies and signal analysis, PhD Dissertation, New
Brunswick University's technical report No. 257, April, 266 pp.

AR
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SOPAC SCOUT
: IGS
OPUS : IGS
CORS NGS
(NGS )
Auto-GIPSY
(-) IGS Single Point Positioning

w
GeoTrans ()

GeoTrans Geograp Translator

http://www. gisclub.net/\eb&ctor.php?urlhttp://earth-

info.nga.mil/GandG/geo /#Downloading

v

GeoTrans TatuGIS
.Free Coordinate Calculator

. http://www.tatugis.com :

http://www.gisclub.net/vb/showthread.php?t=1342 :

Yy
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C )
Uploading - - | AUSPOS
FTP
- - PPP
Uploading
L Y
‘\
FTP - -| SCOUT

Uploading v - -1 OPUS

FTP - - Auto-
GIPSY

A%
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EGM2008 Calculator ()
Alltrans EGM2008 Calculator
AltStat Hans-Gerd Duenck-Kerst
N ( ) . Version 1.0
) EGM2008
("
menus
calc Manual N -
Grid Maker Grid N -
File calc txt N -
of EGM2008 N interpolation
( )
. Internal Dataset X
X Grids al " Dataset -
“ ] x )
( ) N
\," 4 0
Gravity Geodetic GravSoft
Carl C. Field Modelling Program
Rene Forsberg Tscherning
ftp.efy.ku.dk : -
. .cct@ety.ku.dk
Garmin GPS DNR GARMIN ()
:Arc GIS
— DNR —
EGM2008 ?

http://surveying.ahlamontada.com/montada-f1/topic-t454.htm :

\le
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http://files.dnr.state.mn.us/aboutdnr/bureaus/mis/gis/tools/arcview/extensi
ons/dnrgarmin/dnrgarmin53setup.zip

Arc GIS

(! GPS )
ArcGIS
KML - - -
Google Earth
Text Files -
Point Shepfiles -
|
w -
ArcGIS Attributes
()
)
UTM
http://pages.globetm%let/r ule/utmgoogle.htm
DNR Garmin 10
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http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveying%20P
apers/KSA%20Ar%7C_Papers/KSA%20Topographic%20Maps.pdf

http://cid-
0259¢cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
Grids%7C_Datums%200f%20Egypt%20AR.pdf

http://cid-
0259¢cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
Grids%7C_Datums%200f%20KSA%20AR.pdf

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/

Dawod%7C_GPS%7C_Glossary%7C_Ar%7C_vl.pdf

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/

Dawod%20Geodetic%7C_Glossary%20Ar.pdf
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http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/

GPS%20and%20the%20Ge01d%20Ar.pdf

( )

GPS-based attitude determination, MSC, 2008, University of Linkopings,
Sweden:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
1n%20Surveying/GPS%20for%?20atitiude%20determination%20MSC%20

2008.pdf

Applications of high accuracy gravity and space geodesy methodologies,
PhD, 2004, University of Texas at Dallas:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/4D_Gravity GPS%20Data%20PhD%202004.pdf

Heights, the geopotential and vertical datums, Ohio State University,
Report No. 459, 2000:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/459%20Heights%202000.pdf

Applications of parameter estimation and hypothesis testing to GPS
network adjustments, Ohio State University Report No. 465, 2002:
http://cid-
0259cb4{889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/465%20GPS%20Net%20Adj%202002.pdf

Temporal and spatial analysis of continuous GPS observations, Ph.D,
2005, Norwegian University of Science and Technology:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/Continous%20GPS%20Analysis%20PhD%202005.pdf

An analysis on the optimal combination of geoid, orthometric and
ellipsoidal height data, PhD, 2003, University of Calgary, Canada:
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http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/PhD%20Canada%202003%20H_h_N%20Combin.pdf
Robustness analysis of geodetic networks, PhD, 2006, University of
Calgary, Canada:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%?20Surveying/Roubst%20Geo_Nets%20PhD2006.pdf

Regional geoid determination methods for the era of satellite gravimetry:
Numerical investigations using synthetic earth gravity models, PhD, 2004,
Royal Institute of Technology, Sweden:

http://cid-
0259¢cb4£889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/Geoid%20by%20Satt_Gravity%20PhD 2004.pdf

Corrective Surface for GPS-levelling in Moldova, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259¢b41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/Geoid%20for%20GPS%20MSC_2006.pdf

Precise gravimetric geoid model for Iran based on GRACE and SRTM
data and the least-squares modification of Stokes' formula with some
geodynamic interpretations, PhD, 2006, Royal Institute of Technology,
Sweden:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/Geoid%200f%20Iran%20PhD%202006.pdf

Undifferenced GPS for deformation monitoring, MSC, 2006, Royal
Institute of Technology, Sweden:

http://cid-
0259¢b4{889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/GPS%20in%20Deformation%20MSC%202006.pdf

Establishment of a high accuracy geoid correction model and geo-data
edge match, PhD, 2003, Iowa State University:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/GPS Net%20and%20Geoid Correction%20PhD%20200

3.pd
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The transformation of GPS into BAP heights: Combining NAP, GPS, and
geoid heights to compute a height reference surface, MSC, 2006, Delft
University of Technology, The Netherlands:

http://cid-
0259¢cb41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
1n%20Surveying/Height%20Transformation%20MSC%202006.pdf

Radar altimeter calibration using GPS water level measurements, MSC, 2004,
Ohio State University:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
1n%20Surveying/OSU469%20Altimeter%20Calibration%20by%20GPS%

202004.pdf

GPS buoy campaigns for vertical datum improvement and radar altimeter
calibration, MSC, 2004, Ohio State University:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/OSU470%20GPS%20V_D%20Improv%20and%20Altim
eter%?20Calibration%202004.pdf

Determination and characteristics of 20" century global sea level rise,
MSC, 2006, Ohio State University:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/Sea%20Level%20Rise%200SU2006.pdf

Bringing GPS into harsh environment for deformation monitoring, PhD
2007, New Brunswick University:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/GPS%20Deformation%20PhD%202007.pdf

Moving base INS/GPS vector gravimetry on a land vehicle, PhD 2007,
Ohio State University, USA:

http://cid-
0259cb4{889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/INS _GPS%20Gravimetry%20PhD%202007.pdf
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A comparison of local and wide area GNSS differential corrections
disseminated using the network transport of RTCM via internet protocol,
BSC 2007, New Brunswick University:

http://cid-
0259¢cb4f889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/RTCM%20GNSS%20Diff Correction%20BSC%202007

-pdf

http://www.geomatics.ucalgary.ca/node/58

Tightly Coupled MEMS INS/GPS Integration with INS Aided Receiver
Tracking Loops,
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20270.Y Yang_.pdf
On the Attainable Accuracy of Multi-system GNSS Positioning in High-
multipath Urban Environments ,
http://www.geomatics.ucalgary.ca/engo/files/engo/AEbner TUGraz_Apr0
8.pdf

A Statistical Theory for GNSS Signal Acquisition ,
http://www.geomatics.ucalgary.ca/engo/files/engo/DBorio_Torino_Apr08.
pdf

Measuring Seasonal Permafrost Deformation with Differential
Interferometric Synthetic Aperture Radar
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20269.CButterworth.
pdf

GPS L5 Software Development for High-Accuracy Applications ,
http://www.geomatics.ucalgary.ca/engo/files/engo/08.20268.CMongredien
.pdf

Integration of GA-Based Multi-objective Optimization with VR-Based
Visualization to Solve Landuse Problems ,
http://www.geomatics.ucalgary.ca/engo/files/engo/07.20267.MageshChan
dramouli.pdf

A regional analysis of GNSS levelling, MSC 2008, Stuttgart University,
Germany

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/GNSS%7C_Levelling%20Analysis%20MSC%202008.p
df
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Processing of high-rate GPS data for real-time applications, MSC 2008,
Stuttgart University, Germany:

http://cid-
0259¢cb41889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/High%7C_Rate%20RTK%20Process%20MSC2008.pdf

Surface Deformation Analysis of Dense GPS Networks Based on Intrinsic
Geometry Deterministic and Stochastic Aspects, PhD 2007, Stuttgart
University, Germany:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/Surface%20Deformation%20GPS%20PhD%202007.pdf

Setting—up of GPS Reference Stations and Investigating the Effects of
Antenna Radome, MSC 2003, Stuttgart University, Germany:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%20
in%20Surveying/GPS%20Reference%20Stations%20MSC2003.pdf

High Resolution Regional Geoid Computation in The World Geodetic
Datum 2000, PhD 1999, Stuttgart University, Germany:

http://cid-
0259¢b4£889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %20
in%20Surveying/Regional%20Geo0id%20Computations%20PhD1999.pdf

/( )

Canadian GPS Guide:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/

Canada_GPS_Guide.pdf

WGS84 Final Definition 2000:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
WGS84%20Final%20Defintion%202000.pdf

DMA: Geodesy for the layman 1983:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/

DMA%20Geodesy%20for%20Layman%20Tutorial%201983.pdf
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Australia ICSM Geodetic Standards v.1.6 2004:

http://cid-
0259¢b4£889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/Australia%20ICSM%20Geodetic%20Standards%20V 1-
6%202004.pdf

Australian Standards on Control Survey 2000:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%201n%20Surve
ying/Australian%?20Standards%200f%20Control%20Survey%202000.pdf

Canada Guidlines for RTK GPS Surveys:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve

ying/Canada%20Guidelines_for rtk gps surveys.pdf

Canada Positioning Standards 1996:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/Canada_Positioning%20Standards%201996.pdf

New Zealand Geodetic Network Design Specifications 2002:

http://cid-
0259¢cb41889eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/NZ%20Geod_Net%20Design%20Spec%202002.pdf

New Zealand Geodetic Survey Standards 2003:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20i1n%20Surve
ying/NZ%20Geodetic%20Survey%20Standards%202003.pdf

New Zealand Physical Network Design Specifications 2003:

http://cid-
0259¢b4£889¢eacb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/NZ%20Phys Net%20Design%20Spec%202003.pdf

New Zealand Specifications of First-order Levelling GPS 2003:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/NZ%?20secification%200f%20First_order%20GPS%202003.pdf
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US California Geodetic Network GPS Specifications 1996:

http://cid-
0259¢b4£889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/US%?20California%20Horizontal%20Geodetic%20Net%20Specificati
ons%201994.pdf

US FGCC Geodetic Survey Standards 1984:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%201n%20Surve
ying/US%20FGCC%20Geodetic%20Survey%201984.pdf

US FGCC GPS Standards 1989:

http://cid-
0259¢cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
yving/US%20FGCC%20GPS%20Standards%201989.pdf

US FGCC Levelling Specifications 1995:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ving/US%20FGCC%20Levelling%201995.pdf

US Geospatial Positioning Standards 1998:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20i1n%20Surve
ying/US%20Geospatial%20Positioning%20Standards%201998.pdf

US North Carolina GPS Standards 2006:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ving/US%20North%20Calorina%20GPS%20Standards%202006.pdf

USA Army Manual on Geodetic Surveys 2002:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/USA%20Army%20Geod Surveys%202002.pdf

USA Army Manual on Topographic Surveys 1994:

http://cid-
0259¢b4£889¢eacb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/USA%20Army%20Top0%20Surveys%201994.pdf

YAY



Gl sl 1t _allall Qi) Y (e

US Army Cadastral GPS Standards 2001:

http://cid-
0259¢b4£889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/USA%20Cadastral%20GPS%20Survey%20Standards%202001.pdf

USA Highway Dept. Standards for GPS 2005:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%201n%20Surve
ying/USA%20Highway%20Dept%20Standards%20GPS%202005.pdf

Australia Specifications on MSL monitoring systems

http://cid-
0259¢b4£889¢eacb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/Australia%20Spec%200n%20MSL%20moitoring%20systems.pdf

Australia Specifications on tide gauge stations

http://cid-
0259¢b4£889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/Australia%20Spec%200n%20tide%20guage%20stations.pdf

NZ Hydrographic standards 2001

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%20in%20Surve

ying/Hydro_Stand%20New%20Zeland%202001.pdf

USA Hydrographic standards 2007

http://cid-
0259¢b4£889¢eacb3.skydrive.live.com/self.aspx/Standards%20in%20Surve
ying/US%20Hydrographic%20Specs 2007.pdf

USA Army Photogrammetric standards 2002

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Standards%201n%20Surve
ying/USA%20Army%20Photog_Standards%202002.pdf

Utilization of GIS and RTK GPS Reference Networks for Machine
Automation:

http://cid-
0259¢b41889¢eacb3.skydrive.live.com/self.aspx/GIS%20Training%20Vedi
0o/GIS_RTK%?20machine%20control%202008.pdf
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An alternative approach for making maps compatible with GPS in Syria,
2006:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
GPS%20co0rd%7C_regression%20in%20Syeria%202006.pdf

DPOD2005: An extension of ITRF2005 for Precise Orbit Determination,
Advances in Space Research, 2009.

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/I
TRF2005%20Extention%202009.pdf

Analysis of some positional accuracy assessment methodologies, ASCE
Journal of Surveying Engineering, May 2008.

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
ASCE2008%20Positional%20Assesment.pdf

CORS-TR for Precise GNSS positioning in Turkey, 2009:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveying%20P

apers/GIS%7C_KSA%7C_Conf%7C _2009/7%7C_E%7C_KamilEren%7
C_KSA.pdf

Determination of the orthometric height inside Mosul University campus
by using GPS data and the EGM96 gravity field model, Journal of Applied
Geodesy, 2008:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
EGM96%20in%201raq%202008.pdf

Ionospheric delay correction in Egypt, 2008:

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/I
onospheric%20delay%20Egypt%202008.pdf

Accuracy assessment study of static-GPS in south Egypt, 2008:

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
Static%7C_GPS%20South%20Egypt%202008.pdf
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Tropospheric correction estimation in Egypt, 2008:

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
Tropo%7C_Correction%20Egypt%202008.pdf

US Army manual on Survey Markers and Monumentation, 1990:
http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS/
USArmy%20Survey%20Markers%20Monumentation.pdf

@

Some considerations in the adjustment of GPS baselines in the network
mode, 1991

http://cid-
0259¢b41889¢eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD%2
0in%20Surveying/Dawod%20GPS%SE_MSC%201991.pdf

A national gravity standardization network for Egypt, 1998

http://cid-
0259cb4{889eaeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %2
0in%20Surveying/Dawod%20ENGSN%SE_PhD%201998.pdf

Realization and redefinition of the Egyptian vertical datum based on
recent heterogeneous observations, 2005

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/MSC%20and%20PHD %2
0in%20Surveying/Hoda%SE_Mohamed%20PhD%202005.pdf

()

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveying%20

Papers/Dawod%20GPS%SE_Depression%5E_V01%202002.pdf
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http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveying%20

Papers/Dawod%20Nile%20Gauges%20and%20MSL%202005.pdf

()

Towards the redefinition of the Egyptian geoid: Performance analysis of
recent global geoid models and digital terrain models, 2008

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%S5E_Papers/Dawod%20Analyiz%20Global%20Geoids%202008

-pdf

Fitting gravimetric local and global quasi-geoids to GPS/levelling data:
The role of geoid/quasi-geoid variations in Egypt, 2008

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%S5E_Papers/Dawod%20Ge01d%20QuasGeoid%202008.pdf

Estimation of Sea Level Rise Hazardous Impacts in Egypt within a GIS
Environment, 2008

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GIS%20for%20MSL%202008.pdf

Assessment of a cost-effective GPS data processing alternative in Egypt
utilizing international on-line processing services, 2007

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%S5E_Papers/Dawod%20Assesment%200n%SE _1ine%20GPS%?2

02007.pdf

Evaluation of River Nile high flood effects by Geographic Information
System, 2007

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GIS%SE_Nile%20Floods%202007.pdf

New strategies in the utilization of GPS technology for mapping and GIS
activities in Egypt, 2007
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http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20New%20GPS%?20strategies%202007.pd
f

Enhancing the integrity of the national geodetic data base in Egypt, 2005
http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Ge0%SE_Net%20in%20Egypt%20FIG
%202005.pdf

Developing a precise geoid model for hydrographic surveying of the
River Nile, 2005

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Nile%SE_Geo0id%202005.pdf

Assessment and modelling of sea level rise and metrological changes in
Egypt, 2005

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Sea%20Level%20Rise%20in%20Egypt
%202005.pdf

Productive GPS topographic mapping for national development projects
in Egypt, 2003

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Top%SE_Surv%20GPS%202003.pdf

Proposed standards and specifications for GPS geodetic surveys in Egypt,
2003

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GPS%20Standards%202003.pdf

Modernization plan of GPS in 21% century and its impacts on surveying
applications, 2003

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%5E_Papers/Dawod%20Modernization%200f%20GPS%202003.

pdf
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Efficiency of new solutions for surveying and mapping problems in
integrated water resources management, 2003

http://cid-
0259¢cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Navig%20GPS%20Transt%202003.pdf

Establishment of precise geodetic control networks for updating the River
Nile maps, 2003

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20Nile%SE_GPS%SE_Network%202003.

pdf

A Precise Integrated GPS/Gravity Geoid Model for Egypt, 2002

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20SRI%5E_Geo0id%202002.pdf

The Establishment of the First Modern Sea Level Monitoring System in
Egypt, 2002

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20MSL %20System%20Egypt%202002.pd
f

The magnitude and significance of long-term sea level rise in Egypt from
a geodetic perspective, 2001

http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20MSL%20Rise%20in%20Egypt%202001

.pdf

Quality control measures for the Egyptian National Gravity
Standardization Network, 2000

http://cid-
0259cb41889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20QC%200f%20ENGSN97%202000.pdf

Optimum geodetic datum transformation techniques for GPS surveys in
Egypt, 2000

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GPS%20Transformation%202000.pdf
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Efficiency of GPS techniques in national applications, 1999

http://cid-
0259cb41889¢eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GPS%20in%20Nat%SE_Project%20199

9.pdf

Increasing the reliability of GPS geodetic networks, 1995

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%%20and%20GPS
/Dawod%SE_Papers/Dawod%200utliers%20in%20GPS%201995.pdf

A method for detecting no-check observations in GPS networks, 1992
http://cid-
0259cb4£889¢aeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%SE_Papers/Dawod%20GPS%20N0%SE_Check%201992.pdf

On the use of pseudo-Kinematic GPS satellite positioning technology in
surveying reclaimed lands in Egypt, 1992

http://cid-
0259cb4£889eaeb3.skydrive.live.com/self.aspx/Geodesy%20and%20GPS
/Dawod%S5E_Papers/Dawod%20Pseudo%SE_Kin%20GPS%201992.pdf

()

The Egyptian National Gravity Standardization Network (ENGSNO97),
2001

http://cid-
0259cb41889¢aeb3.skydrive.live.com/self.aspx/Geodesy%%20and%20GPS
/Dawod%SE_Papers/Dawod%20Article%SE_ENGSN97%202001.pdf

GPS
GIS

http://cid-
0259¢cb41889¢eaeb3.skydrive.live.com/self.aspx/Arabic%20Surveying%20

Papers/Dawod%20Article%SE_GPS%20Handy%202008.pdf
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2D Operation Mode

3D Operation Mode

Absolute Positioning

Point Positioning

Accuracy

Acquisition Time

Altimeter
]
il
Ambiguity
Cycle Ambiguity
Anywhere Fix
Glossary !
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Antenna

Anti-spoofing (A/S)

(P )

Almanac Data

Apogee

Atomic Clock

Auto-correlation

delayed copy

Azimuth

Bearing
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Bandwidth

Baseline

) vector

Base Station

Reference Station

Beat Frequency

Binary Pulse Code Modulation

Binary Bi-phase Modulation

Binary Code

Broadcast Ephemeris (or Ephemerides)

( )
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C/A Code
C/A
Course Acquisition
) C/A
(
chipping rate ( )
) :
(
Carrier
frequency )
.modulation (phase amplitude
.codes
Carrier Beat Phase
phase
Carrier Phase
Carrier Frequency
Cartesian/Geo-centric Coordinates
y X
z
Channel
software hardware
) .
(
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C/A )

Chip

) bit -

Clock Bias

Code

Code Receiver

(P
broadcast ephemeris

Codeless Receiver

Collimate

I

Complete Instantaneous Phase Measurement

144

Control Points
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Geodetic Datum

) ellipsoid

Control Segment

C )

Correlation Type Channel

Cutoff Angle

Mask Angle

]
Cycle Ambiguity
.Ambiguity

Cycle Slip

D-Code (Data Message)
( )

Datum
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Datum Transformation, Geographic Transformation

)
( )

Deflection of the Vertical

Delay Lock

Differencing

Single difference between receivers

Double difference between receivers and between satellites

A triple difference between receivers, between satellites, and between
epochs
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Differential Positioning

( )

Differential GPS (DGPS)

DGPS ]

il

Dilution of Precision (DOP)

DOP

GDOP

PDOP

HDOP

VDOP

RDOP

Doppler Shift
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)
(
Dynamic Positioning
Kinematic Positioning
Ellipsoidal Height
Geodetic Height
Fast Switching Channel
( )

Fractional Instantaneous Phase Measurement
Complete Instantaneous Phase
Measurement

Frequency Band

Frequency Spectrum

Galileo
( )
Geoid
equipotential
MSL i ) MSL i Mean Sea Level
] Ort};(()metri_c Heights
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I -

Geodetic Height
Ellipsoidal
Height

Geoidal Height

N

.(h ) (H )
] Geoidal Undulation
IN=h-H:

GLobal Orbiting NAvigation Satellite System (GLONASS)

)
(

Global Positioning System (GPS)

Global Navigation Satellite Systems (GNSS)

.[GNSS
Handover Word
P C/A
Independent Baselines
sessions

Independent Observing Sessions
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Ionospheric Refraction

)
(

Interferometry

Relative Positioning :
Kinematic Positioning
Lane

( )
L Band
L

L1

L1

C/A

L2

L2

P

L5

L5
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- C/A

L2C

- L2 -

L2M

-12 —

Lock

Mask Angle

Cutoff Angle :

Monitor Station

Multipath

Multipath Error

( )

Multi-Channel Receiver



Gl sl 1t _allall Qi) Y (e

Multiplexing Channel

Navigation Message NAYV Data

L2 L1

NAVSTAR

Network Adjustment

Least-Squares

]
il

NMEA Standards

ASCII ]

Observing Session

On-The-Fly (OTF)

(! )



sl 1t _allall Qi) Y (e

OTF :
Kinematic Positioning

L2 Ll

] h

h=H+N

%

Ambiguity Resolution

Orthometric Height

N
Outage
DOP

i
Perigee
Phase Lock

]

i
Phase Measurement

.. %

Phase Observable

Reconstructed Carrier Phase :
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IGS

Broadcast Ephemeris

il

Precise or Protected Code (P)

C/A
il
Point Positioning
Absolute Positioning :

Polar Plot

Positioning

)

Post-Processing Differential GPS

] software

Precise Ephemeris



Gl sl 1t _allall Qi) Y (e

Precise Positioning Service

I ] P

Projected Coordinates

( )
Projected Coordinate System
]
JUTM
Projection
( )
- ( )
Psedolite
Pseudo Random Noise (PRN)
PRN
PRN 23 ]
Pseudorange
( )

AR
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code

Phase

Pseudorange Difference

Reconstructed Carrier Phase :

Real-Time Kinematic (RTK)

il

Real-Time Differential GPS

RTK
— RTK

Reconstructed Carrier Phase

. Ambiguity
Relative Positioning

Differential Positioning :
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ASCII

L2

]

L1

Receiver-Independent Exchange format (RINEX)

S-Code
C/A

Satellite Constellation

Satellite Message

.(Data or D Code) D

Selective Availability (S/A)

Simultaneous Measurements

Solution-Independent Exchange format (SINEX)

software
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Slow Switching Channel
Space Segment
Spheroid
Ellipsoid
Standard Positioning Service (SPS)
.C/A

PPS :

Static Positioning

Stop-and-Go Kinematic Surveying

]

Switching Channel

Time Tag
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Translation
Differential Positioning :

Troposphere

User Equivalent Range Error (UERE)

UERE
S/A

User Segment

Visible Plot

Wide Area Augmentation System (WAAS)

il

World Geodetic System 1984 (WGS84)

] WGS84
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Yo

Y Code

P

Z-count Word
Z

Zero Baseline

. Antenna
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Specifications and Standards

2

Dawod, G., 2003b, Proposed standards and specifications for GPS geodetic surveys
in Egypt, Water Science Magazine, No. 33, April. pp. 33-39.
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(L1,L2 ) -

Antenna

: Multipath -
.Phase Center - - -

simultaneously -
.session

( PDOP ) PDOP
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repeated measurements -

independent -
occupation
()
(BM )
()
% %
degree of freedom
( - )
( )

serial number -
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redundant -
.occupations
- - C )
( ) sample rate
© © Mask or Cut-Off
( )
()
cycle slip -
.( DOP ) -
) -
(
menus -
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() loop closure
: ) loop closure

(ppm

% %

- - ()

Base Line

RMS Root Mean Square
() RMS
integer
Fixed
Fixed
Float -
Triple

Network Adjustment

) Free Net Adjustment -

(
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) Outliers or Blunders
(
) Final Constrained Adjustment -
Minimal-Constrained
.(Over-Constrained

) -
(
PDOP
( ) -
Residuals Error Ellipse -
: Histogram
(¢, A, h) : -
X, Y, 2)
.ppm
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http://surveying.ahlamontada.com/

http://www.arab-eng.org/vb/forumdisplay.php?f=50

http://www.gisclub.net/vb/

http://mesa7a.com/forum/index.php

http://www.awsgis.com/vb/index.php

http://geomatics.topgoo.net/

:CAD, GIS, GPS
http://www.cadmagazine.net/forums/index.php

http://ge02007.myfreeforum.org/index.php

http://www.eng.alasmary.net/index.php

http://www.alhandasa.net/forum/index.php

http://www.almohandes.org/vb/

http://www.damasgate.com/vb/f26/

http://www.arabgeographers.net/vb/

http://www.araburban.net/

http://www.tkne.net/vb/{8

http://www.4shared.com/dir/6341529/1944b47f/sharing.html

http://www.mekshat.com/vb/forumdisplay.php?f=54
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Earth Geopotential Model 2008 (EGM2008) Geoid:
http://earth-info.nga.mil/GandG/wgs84/eravitymod/egm2008/index.html

European Space Agency (ESA):
http://www.esa.int/export/esaSA/navigation.html

GPS Manufactures:
Lieca: http://www.leica.com
Magellan: http://www.ashtech.com
Magellan: http://www.magellangps.com
NovAtel: http://www.novatel.ca
Pacific Crest: http://www.paccrst.com
Sokkia: http://www.sokkia.com
Topcon: http://www.topconpositioning.com/
Trimble: http://www.trimble.com
GPS World Magazine:

http://www.gpsworld.com

International GNSS Service (IGS):
http://igscb.ipl.nasa.gov/

IGS Publications:
http://igscb.jpl.nasa.gov/overview/pubs.html

Interactive GPS calandre:
http://www.rvdi.com/freebies/gpscalendar.html

Inter-Agency GPS Executive Board (IGEB):
http://www.igeb.gov/

International Association of Geodesy (IAG):
http://www.iag-aig.org/

International Union of Geodesy and Geophysics (IUGG):
http://www.iugg.org/

International Terrestrial Reference Frames (ITRF):
http://itrf.ensg.ign.fr/
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International Center for Global Earth Gravity Field Models (ICGEM):
http://icgem.gfz-potsdam.de/ICGEM/ICGEM.html

List of some GPS manufactures:
http://gauss.gge.unb.ca/manufact.htm

Massachusetts Institute of Technology (MIT) course on GPS:
http://ocw.mit.edu/OcwWeb/Earth--Atmospheric--and-Planetary-
Sciences/12-540Principles-of-the-Global-Positioning-
SystemSpring2003/CourseHome/index.htm

National Geodetic Survey of USA (NGS):
http://www.ngs.noaa.gov/

NGS's Geoid page:
http://www.ngs.noaa.gov/geoid/

NGS's Publications:
http://www.ngs.noaa.gov/PUBS_LIB/pub_index.html

New Zealand Surveying publications:
http://www.linz.govt.nz/rcs/linz/pub/web/root/core/SurveySystem/survey
publications/index.isp

National Imagery and Mapping Agency of USA (NIMA) geodetic
publications:
http://earth-info.nima.mil/GandG/pubs.html

OmniStar global DGPS commercial service:
http://www.omnistar.nl/

Publications of Prof. C. Tscherning:
http:// www.gfy.ku.dk/~cct/

Publications of Prof. P. Vanicek:
http://gge.unb.ca/Personnel/Vanicek/

Publications of Prof. W. Featherstone:
http://www.cage.curtin.edu.au/~will/

Publications of Prof. P. Dana:
http://www.colorado.edu/geography/gcraft/notes/
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Technical geodetic reports at Ohio State University (OSU), USA:
http://geodeticscience.osu.edu/OSUReports.htm

Technical geodetic reports at Delft University, Netherlands:
http://enterprise.geo.tudelft.nl/mgp/index.php?module=Papers&type=user
&func=main

Technical geodetic reports at Technical University Graz, Austria:
http://portal.tugraz.at/portal/page? pageid=513.2702116& dad=portal&
schema=PORTAL

Technical geodetic reports at New Brunswick University, Canada:
http://gge.unb.ca/Pubs/TechnicalReports.html

Technical geodetic reports at Croatian Geodetic Institute, Croatia:
http://www.cgi.hr/english/papers.htm

Technical geodetic reports at Calgary University, Canada:
http://www.geomatics.ucalgary.ca/node/58

USA Army Corps of Engineers' publications:
http://www.usace.army.mil/publications/new-pubs/newem's.htm
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