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Motivation — Surveying and geodetic
practice nowadays

The standard tasks in geodetic practice that are performed every day:
o Survey Control Networks —accuracy of 2-5 cm

o Surveys —accuracy of 5-10 cm
o Tracing — accuracy of 5-10 cm
o Geospatial data collection (incl. real time tracking) — accuracy of submeter or decimeter level

What is important for the practice:
o Time for obtaining the solution

o Accuracy
o Cost
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GNSS and GIS — common use

Application of RTK/NRTK, DGPS and PPP methods for real time data collection:
o Survey Control Networks — accuracy of 2-5 cm — RTK/NRTK

o Surveys — accuracy of 5-10 cm — RTK/NRTK
o Tracing — accuracy of 5-10 cm — RTK/NRTK
o Geospatial data collection — accuracy of submeter or decimeter level — DGPS and PPP

What are the basic advantages of GIS:
o Data collection, maintenance, management, classification and analysis

o Data layers from many sources

o Works with databases

o Wide variety of coordinate systems and projections
o Wide variety of coordinate transformation methods
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The use of open source software

GNU General Public License

Redistribution and use in source and binary forms, with or without modification, are permitted.
Redistributions of source code must retain the copyright notice.

Redistributions in binary form must reproduce copyright notice in the documentation and/or other materials
provided with the distribution.

If you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights
that you have. You must make sure that they, too, receive or can get the source code. And you must show them
these terms so they know their rights.

If the software is modified by someone else and passed on, we want its recipients to know that what they have is
not the original, so that any problems introduced by others will not reflect on the original authors’ reputations.

GPLV2, GPLV3
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Hiegrauori O GINoOS adlll Glo DYy

using RTKLIB and QGIS open
source software
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Hiegrauori O GINoOS adlll Glo DYy
using RTKLIB and QGIS open
source software
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Hiegrauori O GINoOS adlll Glo DYy
using RTKLIB and QGIS open
source software

Why Standard Functionality is not enough?

1. QGIS only uses NMEA as data input

2. The tool makes points with geometry characteristics only, but further information about the solution is not
available

3. There are many others things that matter, so if we want to compare the results we should keep in mind:

o Positioning mode

Solution type

Satellite systems

Frequency type

Elevation mask

lonosphere correction

Troposphere correction

Ephemeris

Clocks

4. The use of coordinate systems and projections — the results must be in the same system and frame

O O 0O o0 O o O O
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pevelopirierit Of ireriace 101 readl
time GNSS measurements in GIS

environment
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pevelopirierit Of ireriace 101 readl
time GNSS measurements in GIS
environment
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pevelopirierit Of ireriace 101 redil
time GNSS measurements in GIS
environment
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Spatial database — PostgreSQL with
extension PostGIS, EPSG coordinate
systems

Usually, we don’t use only GNSS data but make combinations with other types of data.

Even if we perform GNSS measurements only => Coordinate conversion and transformations are to be applied

Every GNSS measurement, ever taken, is related to current measurement epoch and if the obtained coordinates
must be compared with previously obtained ones, where the time between the two epochs is more than a few
months, an epoch-conversion model must be used. The static measurements for example, due to the post
processing, the coordinates obtained for the newly determined points are related to the coordinates of the known
ones. Similar is the situation with the Real time Kinematic measurements, but this is not the case for the stand
alone positioning, especially for precise point positioning. It is necessary such conversion to be applied when
using global reference frames, because of the velocities of the points.

If the time period between the two measurements is few years or even more the transformation most probably
will include and change of the realization of the system — change of the reference frame. In addition, for analysis
or other purposes the X)Y,Z coordinates of the points could be used, but also B,L,H, or projected coordinates,
related to some specific type of projection, so coordinate conversion is commonly used for such case.

This is possible with the use of spatial database with applying transformations with predefined parameters.
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Working with Spatial database — PostgreSQL
with extension PostGIS, EPSG coordinate
systems
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Code: EPSG: 1053
Mame X [IT'I] ¥ [IT'I] Z [IT'I] Mame: Time-dependent Position Vector ffm (geoccentric)
SOFI  |4319372.089|1868687.782| 4292063.938 | Aliases F—— S—
BUCU  |4093760.865) 2007793.806] 4445129.975 it e e | ICCRS (peocentric) | ]
it Code: EPSG::5332
ISTA  |4208830.308|2334850.312| 4171267.248 | Narme: [TRE2008
Frame : ¥esucis translation e
ORID 4498451.690| 1708266.983| 4173591.867 — Type: geocentric
. —ER{IS TransEmon
PENC  |4052449.472|1417681.124| 4701407.105 Epoch:  [2005 v o0 v | Z-ais translation | Area of Use [World]
MIKL 3698553.985| 2308676.003| 4639769.494 SOFT 4315372.889 1368687.782 4292063,938 -0.8178 ©.8138 0,008 Hosis rotation | Geodetic Datum [International Terrestrial
BUCU 4893768.865 2087793.886 4445139,975 -0.8163 @.817% 9.9187 IS nE T Code: EPSG-1061
ISTA 4288838.308 233485@,312 4171267.248 -0.0171 2.8238 0.08063 Z-sics rotation e -
ITRS, ITRF 2005, Epoch 2000.0 ORID 4493451,.698 17@8265.983 4173591.867 -@.8153 @.8196 @,00:7 Scale difference Mame: international Terrestrial Reference Frame 204
PENC 4652449.472 1417681.124 4791487.185 -0.8179 8.2173 0.0995 Rete of change of X-axis translation " Aliases
Name X [m] Y [m] Z[m] NIKL 3698553.385 2388675.803 2639769.494 -0.8282 2.8151 0.00987 Rate of change of Y.axis transistion
SOFI  |4319372.175| 1868687.690] 4292063.892 Rate of chang of Z-axis transation anener .DEﬁ;ﬁZ: [ﬁ'ﬁ':: o oeecente. The [TRF20E)
. . 1zation i - A
BUCU  |4093760.948|2007793.719|4445129.920 e ' Area of Use [World]
Cut et - -
ISTA 4208830.395( 2334850.199(4171267.213 - P'- i xe:cxrge:zﬂrd:mm | Ellipsoid [GRS 1980]
ORID 4498451.768| 1708266.887| 4173591.822 rame : e of enenge o seas affeenes Code: EPSG-T013
IMe reTerence - o
PENC  |4052449.563|1417681.039| 4701407.056 Epoch:  [2000 ¥ |00 v | Name: GRS 1980
MIKL 3638554.086| 2308675.330| 4633763.449 SOFT 4319372.1761@ 1868687.68899 4292063.89280 -0.01670 0.91858 ©.96899 | Aliases
BUCU 4093760.94830 2007793.71750 4445129.32109 -2.01680 0.91798 @.21878 Shape: Elipsoid
ISTA 42088830.39550 2334850.1983@ 4171267.21320 -2.01680 0.02308 0.90630 Semi-Major Axis: 6378137 metre
ORID 4498451.7687@ 17@8266.88570 4173591.82270 -0.01500 0.01968 ©.96870 . —
Inwerse Flattening: 288257222101 unity
Ciptions - Prime Meridian [Greenwich]
! show intermediate steps C

International Association of Geodesy (IAG), Commission 4 Symposium, Positioning and Applications, September 04-07, 2016, Wroclaw, Poland




Further works

Making modifications of the output of RTKLIB software

Making modifications of the solutions
Making modifications
Analyzing the different types of solutions and make comparison in order to be obtained the most efficient ones

Applying the coordinate conversion and transformations as a part of the interface
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