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Motivation
Hydrographic discipline is a major field of
interest for positioning. A >
‘o

Highly accurate positioning of the objects on I

the water resources assists on:

v Plan, manage, and protect water resources
v" Monitor the water resource

v’ Help on construction works

v Assure the water resource for navigation

Hydrographic survey includes:

v Point positioning is obtained using GNSS
technique.

v" Water depth is obtained using Echo-sounder.
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GNSS point positioning technique:
1. Differential solution:
v" Needs a known reference station

v Obtained by differencing the data
between satellites and stations
2. PPP solution:

v No need to a reference station
v One dual frequency instrument

Egyptian Hydrographic survey

v" Monitor the sedimentation over the bed

of Lake Nasser

v" No reference station around Lake Nasser

Lake Nasser extends for 330 km in Egypt
and 160 km in Sudan

PPP solution is a vital positioning solution
in this case

v

ENHANCING THE GEOSPATIAL MATURITY OF SOCIETIES

ORGANISED BY
i &

MAIN SUPPORTERS ]] ) G\
H'\/
CEVRE VE SEHIRCILIK

RAKANLIGH

St of v
Platean

)
o
>
! syt Tebhan Ll?
» 5 ¢ SO mm NTein
g~
. . 4G Woammaddiy « c
P 11 Bahot 5 01 Kagagh =
i i . Usnen Mhaghie = Olnpleh E
r Tusddo Ldos i Ne G Abw Jtan
® ‘ ® Village 0 hab C?)
™M
o7 | & Gabals (G) . Wed 11 Aceh Faste © pser
l Lake Nusset
Nile before Lake
Nawer |t
| R T T
A Tistelew] ©
>
Qund Ureast Kharit Wk Gabgahe & 1 i Aqebe (0p)]
c
. e Klot of Nuny =
"
o Eaypt S
! Sidan =
v v v o
NT 33' u" 8

PLATINUM SPONSORS

@esri feica .-'»»Tnmbm

Tapu ve Kadastro THE SCINCE OF WieRE Geosystems



- -~ ' \ ’ \ 1 s
S £ \l Y () ) ( | e
\ \ | | - \ f " \

6-11 May 2018 ISTANBUL
N EMBRACING OUR SMART WORLD WHERE THE CONTINENTS CONNECT:

ENHANCING THE GEOSPATIAL MATURITY OF SOCJETIES 6

Concept Of PPP technlque% Satellite Orbit & clock %

Four error types have to be

Satellite antenna phase centre

modelled or eliminated. ,\\, "\
\ /
\ /
1. Satellite dependent errors R -
[Satellite orbits, satellite clocks, [ lonipsphere model effegt ]
and PCV for satellite antenna] [ T"OP{;SQhe"e model 3’%}* ]
2. Atmosphere errors [lonosphere and N
Troposphere] | Receiver antenna phase centre )
3. Receiver dependent errors y Receiver clock error
[Receiver clock error, PCV for ( Multipath surrounding location

receiver antenna, and multipath
surround location]

4. Geophysical errors [solid earth
tides, polar motion, ocean tide \
loading, and Earth rotation effect] ~ Water

Level mt\
T - 1]
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Bernese GNSS Software !

°* Bernese GNSS software is a
scientific, high quality geodetic
software for post processing |
mOde. / mea%l.l:rga:nent / ( Duwn:;:ad orbit (

* ltis developed at Astronomical v v

Pre-processing Orbit toals
Institute of the University of Bern rosk A prioT Kinematc e
. d b
(AIUB), Switzerland. - y o oo /
q 2 Clock Synchronization lr y Receiver Clock error
® Itis used mainly by CODE center y stored to Obs. files /L|
[Center for Orbit Determination in v
Loop 1 [Satellite Residual screening]
E uro p e] . Create residual statistics
Mark/delete bad observations

* |t process the observation data for ‘
differential and PPP solution. | Loop 2 [Final estimation] |

r
/ PPP kinematic solution /

* Satellite orbits and clocks and
earth orientation parameter are
downloaded from CODE ftp server.
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Rinex
* Orbit tools: generate satellite / dTa /( date

clock in processing format and
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measurement Download orbit (

v

Pre-processing

o s Orbit tools
prepare standard orbit file | / Aprionikinematic il /
. - Y
o Pre'proce55|ng for RINEX files: | Clock Synchronization I— Receive:c:.!r:ni:':cnerrnr
smooth data from outliers and y. stored to Obs. files /L|
convert data to binary format v ~\
Loop 1 [Satellite Residual screening)
L4 Clock Synchronization: Create residual statistics
. . . Mark/delete bad observations
Receiver cock error estimation ‘
and create a code \ | Loop 2 [Final estimation] | y
Comblnatlon d prlorl flle /’r PPP kinem;:icsolution / [ Par.ame.ter }
° Parameter estimation: using estimation
least square adjustment. Two
Loops for estimation:
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Experimental data

® Rhine River data [two trajectories]
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* Nile River data [One trajectory]
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Experimental data
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Implementation and Evaluation

* Land height profile is varying during moving. |
Height profile for land

* Hydrographic survey has the advantage that
theoretically the water level is stable or varied

with a small range.

* The idea of height constraining comes from Height profile for shallow water

this concept to improve the 2D positions of resource
kinematic PPP solution. / A priori Kinematic /

* Height constraining is carried using Bernese fle
software. Extract %nematic

coordinates

[ Constrained solution

[ Default solution ] A4

N

>| Parameter estimation
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» Assumption of stability of water level

A
I
I
'

Error pbl for the first ua}ecto:y CONSTRAININ FOR WHOLE TRAJ WITH 5 CM

Error v (m)

T T T T T

1

L2

POSIYION ORG
POSI'T 1ON-CON

v Trajectory has a constant height.
v g=5cm

v No improvement in 2D, qition

HIGE~¥

GPS time week second e _
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» Assumption of piecewise stability of water level

- - Kinematic PPP data
° A new implementation by considering ¥
) ) ) Transform Cartesian Coordinates Session detection
different heights for the trajectory e -
[piecewise stability]+ different (o) for In
variation. Estimatc o/

* Automatic detection for piecewise
sessions

v Insert default PPP kinematic file.

v Transform Cartesian coordinates to

ellipsoidal. | Average coordinates (Lat., Long, ellip. height) |
v' Define the max. length of each session v
_ _ | Transform Ellipsoidal Coordinates to Cartesian |
(tmax ) and maximum (o) for height
constraining (Gpayx)- | Create Apriori .KIN file |
v" Check o; if No take (0,a%, ti)- Insert Apriori.IiilN to Bernese
v' Check t; if NO take (63, t,qy)- |  Constraining solution with estimated sigma |

OERANEDBY %\\\ MARSUCORES \'si/ | Compare epoch to epoch solution for position |
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» Assumption of piecewise stability of water level

Kinematic PPP data
* Automatic detection for piecewise v . .
) P Transform Cartesian Coordinates Session detection
Sessions to ellipsoidal im sl
v Take the average (Lat., Long., h) v
) . ) Estimate oi
v" Transform ellipsoidal coordinates to

Cartesian.
v’ Create a priori kinematic file.

v’ Insert the new created kinematic file to
Bernese software.

v Insert o; for each session in height

| Average coordinates (Lat., Long, ellip. height) |

component. v
| Transform Ellipsoidal Coordinates to Cartesian |

v Compare the constrained coordinates in

| Create Aprion .KIN file |

2Dyosition  With double-difference
solution. Insert Apriori. KIN to Bernese
Constrained solution | Constraining solutionﬁvith estimated sigma |
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» Assumption of piecewise stability of water level
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» Assumption of piecewise stability of water level

° OneTrajectory [Nile River]

PPP heights and the constramt values data from Nile River
. ' . . ' . . . - 1

-y

*  tnax= 10 min

® 14 sessions

Height in metre

B POSITION_ORG O POSITION_CON .’ , , : , i

12 e 912 R4 3872 a2 ! 3022 gps"“e-l;m 403 0 1412 4 1 73
— 10 [ Default PPP and constrained height profile }
g Error plot for Ongmnal and conm.mmd for sessions _
c 8 e POSITION-ORG]
2 6,2 r |+ POSITION-CON
(%) 6 - -
o
o
N 4 —— E
(%] €
-2 B

0 _

[ RMS2D position (cm) } I3 18 136G 1o 1T 1NGZ 1S 1O 14 143 148 1em 14 148 14m

GPS time woek second $ o
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Conclusions

°* Concept of stability of water level did not provide any
improvement for 2Dposition.

* Piecewise stability of the height delivered an effective procedure
to improve the 2Dposition.

v Rhine River: 20% - 35%
v'Nile River: 16%
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Thank you for your attention!
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