Yildiz Teknik Universitesi
insaat Fakiiltesi
Harita Mihendisligi Bolimu

OLCME BILGISI 3
(HRT2322)

Do¢.Dr. Taylan OCALAN

https://avesis.yildiz.edu.tr/tocalan/

tocalan@yildiz.edu.tr

2019-2020 Egitim-Ogretim Yil
Bahar Donemi


https://avesis.yildiz.edu.tr/tocalan/

RINEX - Receiver INdependent EXchange format

GNSS icin alicidan bagimsiz veri degisim formati

Statik/Kinematik GNSS verisinin 6l¢ii sonrasi biiro veri degerlendirme ve
analizi (post-processing) asamasinda farkli nitelikte yazilim ve servis
uygulamalari igin gelistirilmis uluslararasi standart veri formatidir.

Genel olarak GNSS alicisi treten bircok firma kendine 6zgl veri formatini gelistirmekte

ve korumaktadir. Uretici firma tanimh bu veri formatlari cogunlukla alici markasina
bagimh “binary” yapidadir.

Bilimsel calismalarda, 6lcme ve jeodezik amacli uygulamalarda GPS/GNSS verisinin degisimi
icin gelistirilen RINEX ise “ASCII” tabanhdir.

Formatin, RINEX 2.10, RINEX 2.11, RINEX 3.00, RINEX 3.01, RINEX 3.02, RINEX 3.03 gibi farkh
sirimleri vardir. Son olarak RINEX 3.04 strimu gelistirilmistir.

Kapsamli bilgi: https://kb.igs.org/hc/en-us/articles/201096516-1GS-Formats



https://kb.igs.org/hc/en-us/articles/201096516-IGS-Formats

RINEX - receiver independent exchange (rinex) format

GNSS konseptinin
gelisimine paralel olarak...

Satellite numbers RINEX 2.10
Starting with RINEX Version 2 the former two-digit satellite numbers nn  are preceded by a one-
character system 1dentifier s as shown in Figure 1. RINEX 2.11
RINEX 3.00
S NN
RINEX 3.01
NN: RINEX 3.02
PRN (GPS, Galileo, BeiDou, IRNSS)
Slot number (GLONASS) RINEX 3.03
PRN-100 (SBAS)
PRN-192 (QZSS*) Son olarak RINEX 3.04
Satellite System identifier
G: GPS RINEX
R GLONASS The Receiver Independent Exchange Format
S: SBAS paylﬂad Version 3.04
E: Galileo International GNSS Service (IGS), RINEX Working
C: BeiDou Grou e R T i fo Mol
J: QZSS
I:

IRNSS November 23, 2018



GoOzlem dosyasi (0)+ Navigasyon Dosyasi (n)+ Meteoroloji Dosyasi (m)

RINEX 2.11 sturumu icin ornek dosya yapisi ”ﬂ/

| ] koug0010.18e

| koug0010.18d

| | koug0010.18n

| | koug0010.18g

| | koug0010.18¢

| | koug0010.18e

Oturum vil

XXXX XXX X. XX O
o T Dosya
_ vil turu
4 karakterli |"|n"

unt
nokta adi 8

DoY: Day of Year

o: gozlem dosyasi

d: gozlem dosyasinin sikistirilmis zip'li sekli

COMPACT RINEX FORMAT - The Hatanaka-compressed ASCIl format

n: GPS navigasyon dosyasi

g: GLONASS navigasyon dosyasi

c: BeiDou navigasyon dosyasi

e: Galileo Navigasyon dosyasi




Ornek:

STATIK GNSS verisinin RINEX 2.10 formatindaki dosya yapisi.

TUSAGA-Aktif agina ait «kxADN1» isimli Adana istasyonuna ait 6 Ocak 2020 tarihli 24 saatlik, 30 sn. kayit aralikh

M: navigasyon dosyasi (GPS)

I: ADN10060.200 i
b.o COMPACT RINEX FORMAT CRINEX VERS / TYPE
RNX2CEX ver.4.0.5 06-Jan-20 23:58 CRINEX PROG / DATE
RINEX VERSICN / TYPE
PGM / RUN BY / DATE
COMMENT
COMMENT
COMMENT
ADN1 MARKER NAME
ADN1 MARKER NUMBER |
Trimble Navigation LTrimble Navigation Limited OBSERVER / AGENCY
4805KE3325 TRIMELE NETRS Wav 4 / Boot 3.56 REC £ / TYPE / VERS
00000000 TRM555971.00 HCNE ANT # / TYPE |
4159857.0155 2550113.4502 3817799.5912 LPPROX POSITICN XYZ
0.0870 0.0000 0.0000 LNTENNA: DELTA H/E/N |
1 1 [ WAVELENGTH FACT L1/2
& c1 L1 51 P2 L2 52 ¢ / TYPES OF CBSERV GNSS
30.000 INTERVAL
[ RCV CLOCK OFFS APPL
18 LEAP SECONDS
54 % OF SATELLITES
2020 01 06 00 00 00.0000000 GPS TIME OF FIRST OBS - . -
END OF HERDER ADN1 |stasyonu Gozlemleri:
£20 01 06 O O 0.0000000 O 16G10Gl5G1l6G20G21G26G27G29R &R TR SR12R1ZR14R22R23
~—— GPS (G)+ GLONASS(R)
3521241095141 35111622758052 3850600 3821241104961 3886978782202 3843200 7 g
3523326296227 3&122580488571 3546000 3523326300168 3895517310940 3&30800 g 7
3£21468504875 35112817648406 3847200 3£21468507387 3887909958852 3437700 7 8
3520095346234 35105601825812 3844300 3820095348965 3882287102 ~ - - .
3£21601112063 35113514681007 3£47600 3421601114160 3588452957 TUSAGA-Aktif Istasyonlaninin ITRF 96 2005.0 Sistemindeki Giincel Koordinat ve Hizlan
3521709886758 38114086277535 3547500 38§217098594227 3588898301 Cografi Koordinatlar Kartezyen Koordinatlar Hizlar
3522597093070 35118748734278 3546700 3522597098223 3552531343 | 0 e ACT) h (m)
3523393777414 3£122935251843 3845300 3623393781254 3&95793653! . . X {m) ¥ (m) Z(m) vx (mfy) | vy (m/y) | vz (mfy)
3£23797035156 3&126985492563 3532000 1 Enlem Boylam |Vitkseklik
3620471560336 35109587468433 3430100 3420471364813 38832347231 [y o7 0p 15.034948] 35 20 37.471875| 60.7868| 4159857.0155 |2950113.4502| 3817799.8912 | -0.010210 | 0.009150 | 0.002930
3£20350840273 3&108977792250 3&48300 3£20350845473 3&84760549
3£23900446953 3512767184613% 3£37100 3£23%900450691 3599300376463 3&32600 4 7
3522289900609 35119026763495 3836500 3822289904195 3592576433546 3837100 3 g
3823110451969 3&123191618623 3847000 3£23110456648 3&95815733824 3&40200 7 8
3820600544477 3810996707541% 3852300 3820600548164 3885530011019 3&46500 8 g
3520839487461 38111477465795 3850500 3820839454035 3586704453693 3540000 g g
3 5 7 812 3 4 22 3&&&
D: sikisturilmis gbézlem dosyasi [] apn10060.20D 20D Dosyasi 1.601 KB
G: navigasyon dosyasi (GLOMNASS) L] ADN100G0.20G 20G Dosyasi 161 KB
[ ADN10060.20M 20N Dosyas 148 KE



internet (Web) Tabanh Online GNSS Veri
Degerlendirme (Post-Processing) Servisleri

~ Free online GNSS post-processing services.

Online Specifications
services Service long Company/ agency Processing meth- | GNSS Reference frame; Input data format | Observations | Submittal page
name od, data source supported | geoid model mode
rolatif teknik  AUSPOS Australian On- | Geoscience Australia | Relative (IGS sta- | GPS ITRF, GDA 94/2020; |L1,L1+L2RINEX | Static http://www.ga.gov.au/bin/
line GPS Pro- tions and data, AUSGeoid gps.pl
cessing Service AFN, ARGN) 98/09/2020
rolatif teknik  OPUS Online Position- | NOAA National Geo- Relative (NGS GPS IGS08, L1, L1+L2 RINEX Static https://www.ngs.noaa.gov/
ing User Service | detic Survey (NGS) CORS, IGS) NAD83(2011); OPUS/index jsp
NAVD88, GEOID12A
rolatif teknik  SCOUT Scripps Coor- Scripps Orbit and Per- | Relative (IGS sta- (nodata) |ITFRO8, WGS84 RINEX, Hatanaka | Static http://sopac.ucsd.edu/scout.
dinate Update | manent Array Center | tions) shtml
Tool (SOPAC), University of
California
PPP teknik Trimble Trimble Center- | Trimble Inc. PPP (Trimble GPS ITRF1988..2014, L1+L2 RINEX, Static https://www.trimblertx.com
CenterPoint | Point RTX Post CORS network) GLONASS | NADS&3 (+mods), Trimble formats
RTX Processing Galileo ETRS89..2000-R05,
BeiDou GDA94,5IGRAS etc.
PPP teknik APPS Automatic Pre- | NASA - Jet Propulsion | PPP (JPL) GPS ITRFO8, ITRF14 L1+L2 RINEX, Static, kine- | http://apps.gdgps.net
cise Positioning | Laboratory Hatanaka, GIPSY matic (mem-
Service UPL) *tdp bers only)
PPP teknik CSRS-PPP Canadian Spa- | Natural Resources PPP (IGS, NRCan) | GPS ITRFO8 , IGB08/ L1, L1+L2 RINEX, [ Static, kin- https://webapp.geod.nrcan.
tial Reference Canada (NRCan) GLONASS | NADS83; Hatanaka ematic gc.ca/geod/tools-outild/
System - Precise CGDV28/2013 ppp.php
Point Position-
ing
PPP teknik GAPS GPS Analysis University of New PPP (IG5 MGEX, GPS IGBOS, ITRF2000 L1+L2 RINEX, Static, kin- http://gaps.gge.unb.ca
and Positioning | Brunswick (UNB) NRCan) BeiDou some receiver ematic
Software Galileo formats
PPP teknik MagicGNSS/ | MagicPPP - Pre- | GMV Innovating Solu- | PPP (IG5, GMV) GPS ETRS, ITRFO8 L1+L2 RINEX, Static, kin- http://magicgnss.gmv.com/
PPP cise Point Posi- | tions GLONASS Hatanaka ematic ppp
tionina Solution | Galileo
—_—

Analiz Raporu

* Nokta koordinatlar:

* Standart sapma veya RMS
* Grafikler

* vd. istatislik bilgiler

Verilerin RINEX formatinda internetiT abanii) s |
web arayiiziine aktarilmas: :;:uz:::r;:::::a
(upload) 5

GPS/GNSS Verisi




GNSS Anten Yiiksekliéi blgiimii

L1 Electrical Antenna

Phase Center I'Otate NRP tO face

true north, >
L2 Electrical Antenna T \ -

Phase Center -

J

——ARP

Mechanical Antenna
Phase Center

r-----*-----1

—————L J
i 1
L 4
\Antenna Reference
Point (ARP)
your standard

antenna height

GPS data .“' e
lp o

geodetic data

IGS & NGS base stations
' — - & site information files
i £ geodesj noaa_govaPUS | 1GS antenna calibrations
& satellite orbits
. O nline & referenceframes
L

NGS geodetic toolkit, inc!
P ositioning PAGES (-8) processor
U ser RSGPS (-RS) processor

var. geophysical models
S ervice & converslons

- —mark

A5

free, rast, easy. consistent coordinates |
E e

*
0

YOUT sharln ‘ ﬁ
o g F
solution & prc]ects

L




_Radius—
R

GNSS Anten Yuksekli

APC (mean)

Antenna Offset

(ARP) ' Bottom of Ground Plane
Antenna Reference Point é 1 “ntenna Reference Point
A
E z
& 2l
-
g" $
$ <
2
E
Y Datum Point
L2 phase center ___._. P T SR S
L1 phase center - -««--f-- e T & L2 offset
tLl offset
Antenna Reference ______ \__‘_4 ...........
Pomt (ARF)
Antenna height
measurad m
the field

Antenna Height

R A Survey Mark

The user 3005 0t naed
10 dnow Powe oy

They are pexsad to e
procosung sehwwo

through the 2mmnra type

e nstscmn phaas conters are
ocated womewere aroond

The artenra offsets are

e dsian ce betw oo

the phase conlers and
e ARP

11 £ reee sedectx NONE
ax Be antecas ype, the
offits ove et to D000
and the ardeme phese
certwe becomexthe
redorenca point
The Arteara Referwnce Poat
LARP) iz aimost A oated in
the center of the bamom wrface of
1he esderma



ibrasyonu

GNSS Anten Kal




OPUS: Online Positioning User Service

National Geodetic Survey

Upload your data file.
Solve your GPS position & tie it to the National Spafial Reference System.
What is OPUS? FAQs

OPUS

Online Positioning User Service

Dosya Sec | ADN1886@. 28D
* data file of dual-frequency GPS observations. sample

sample solutions

https://geodesy.noaa.gov/OPUS/

TRM55971.00 NONE v
ZEPHYR GNSS GEODETIC Il - LEAD-BASED SOLDER
L1ifL2 1/G2/G3/E1/E2/ESABIE

OPUS menu antenna - choosing wrong may degrade your accuracy.

home / upload
about OPUS 3.087 | meters above your mark.
antenna height of your antenna's reference point.

projects
shared solutions

taylantnt@yahoo.com

lanned improvements
P P * email address - your solution will be sent here. Privacy Act Statement

support / feedback
Options| to customize your solution.
%0
Upload to Rapid-Static Upload to Static
60 for data 15 min. - 2 hrs. for data 2 hrs. - 48 hrs.
i * required fields
0 We may use your data for internal evaluations of OPUS use, accuracy, or related research.
Papid- Static
Static
OPUS Today

as of 2020-05-09T07:25 EDT
Website Owner: Mational Geodetic Survey { Last modified by NGS.OPUS ' 2.6 May 06 2020

WO5 Home = NGS5 Employees = Privacy Policy = Disclaimer = USAgov = Ready.gov = 5ite Map = Contact Webmaster

o Upload successfull
You will receive an email when processing is complete.

uploaded: Solving with:

ADNI10060. 20D Standard

converted fo adn10060.200 (RINEX format
TEMS3571.00 HONE
0.087 meters

taylantntiEyahoo. com
Static project ID ==



https://geodesy.noaa.gov/OPUS/

AUSPOS

Online GPS Processing Service
http://www.ga.gov.au/bin/gps.pl

<« c A Guvenli degil | ga.gov.au/bin/gps.pl

AUSPOS

T Topic Home o i o ) .
Home % Earth Monitoring and Reference Systems » Geodesy and Global Navigation Systems $» AUSPOS - Online GPS Processing

Astronomical Information

Geodesy and Global

Navigation Systems Number of RINEX files 1 ¥ Submit RINEX using * upload fip
. File Name Height (m) Antenna Type
Basics
| Dosya Sec | ADN10060.200 | 0.087 I TRM55371.00 NONE v I
Geodetic Techniqueas N
Your Email Address: I taylantnt@yahoo.com I
Gobal Mavigation Satellite
System Networks submit | start over

Geodetic Datums

Regulation 13 Certificates Back to the AUSPOS Online GPS Processing Service Introduction Page.

Asia-Pacific Reference Frame
AUSPOS - Online GPS AUSPOS Online GPS Processing Service
Processing Service

Step by Step
Intreduction
RINEX Data

How it works
Understanding the Results Dear taylantnt@yahoo.com.

GPS Antennas Thank you for submitting a GPS processing job to the AUSPOS Online GPS Processing Service.
Trouble Shooting

Your job reference 1s #275642. The following RINEX file(s) have been submitted for processing (#File, Filename, Antenna Type,
Height)

1. ADN10060.20D TRM353971.00 NONE 0.0870 m
Your job has just been submitted to the AUSPOS GPS processing server.

Thank vou for using the AUSPOS service.


http://www.ga.gov.au/bin/gps.pl

GAPS

@A@g GNSS ANALYSIS AND POSITIONING SOFTWARE < » ,

HOME ABOUT SUBMIT A FILE PUBLICATIONS NEWS CONTACT

BASIC MODE

http://gaps.gge.unb.ca/submitbasic.php

ADVANCED MODE

GAPS Basic User Submission

Select Input Observation File: * Desya Se¢ | ADN10060.20D
GPS Analysis and Positioning Software

Select System _
GPS ® On Off
Galileo on ® off
BeiDou on ® off

Select Processing Parameters Google earth KU5 dasiag

Kinematic KML output - Airborne receiver in Izmir, Turkey
*Samos L o S

X (m) / Latitude (dd.mmssssss) 0
Y (m) / Longitude (dd.mmssss) 0 Collect raw Submit online

GNSS data

Z (m) / Height (m) 0 I
Positioning ® Static Kinematic KE
Elevation Cutoff Angle (deg) 10
Email return

E-mail * taylantnt@yahoo.com Q



http://gaps.gge.unb.ca/submitbasic.php

Epok Kaydirma

Epok kaydirma isleminde; matris incelenirse, T ve T, olmak iizere iki

zaman bilegeni goriilecektir. Burada T 6lgme epogunu (yukandaki a¢iklamada

X(T) X(Ty) Vy 2018.485) T, ise referans epogunu (yukardaki agiklamada 1998.000, 2000.450 ya
Y(T)] = [Y(To)‘ + (T —Tp). [VY da 2005.000) ifade etmektedir. Esitlikte verilen X, Y, Z ve Vy, Vy, V; elemanlan
2] ryrer 2T 1ypgr Velruger olan vektorler zamana baghdir ve sirasiyla noktanin ii¢ boyutlu Kartezyen

koordinat bilegenlerini ve ayni noktaya ait ti¢ boyutlu Kartezyen koordinatlarin
esitligi kullanilir. Burada T,, TUREF referans epogu (2005.0), Vx, Vy, V; nokta hz bilesenlerini ifade etmektedir.

huzlahdir. 11 A MUSAGA-AKEf ndktalanmim\koordinatlart hiz vektorleriyle birlikte

verilmektegir. Bu hiz vektorleri noktalarq iliskin koordinat bilesenlerinin yillik

hizlarmi gostermektedir. Bununla beraber\bu hiz vektorlerinin hangi referans
epok icin thrumlanmis oldugly bilgisi d& ¢ok Onemlidir; ¢iinkii nokta

(‘9)
S5

G

—0.0232
+(2018.485 — 2005.000).( 0.0168

2218483.1074 ]

4231454.2736

2218482.8809]
4231454.28031ryrer

l4211498.7205] |4211499.0334
TUREF
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3 Boyutlu Benzerlik Don

itrf.ensg.ign.fr/trans_para.php

—
International Terrestrial Search by DOMES number : SEARCH ®

Reference Frame

] I' TR F 3

f Transformation parameters

The relationships linking the realizations of the ITRS is of utmost importance. They are based
on transformation parameters (called Helmert parameters). They can be used to compare data or
results expressed in two different ITRS realizations.

%,
ITRS and ITRF

ITRF NEWS
General concepts
Splinter meeting B 3

L [> Transformation Parameters between ITRF2014 and previous solutions

Transformation Parameters between ITRF2008 and previous solutions

Transformation Parameters between ITRF2005 and ITRF2000

Transformation Parameters between ITRF2000 and previous solutions

vVvwvy

ITRS and WG 584
ITRF solutions A

Transformation I
parameters

VO Corner

Transformation parameters from ITRF2814 to past ITRFs.
--------------------------------------------------------------------------------------- MNote : These parametgrs are derived from those already published in the IERS

SOLUTION Tx Ty Tz o Rx Ry z  EPOCH Technical Notes and Annual Reports. The transformation parameters should be
UNITS====-=---=> mm mm mn ppb -0l -001 -0l used with the standard model (1) given below and are valid at the indicated
Ty Tz ] Rx Ry Rz epach.
mm,y mm/y ppb/y Jeel”/y  .eel"/y  .eel"/y
ITRF2208 1.6 1.9 2.4 -8.02 2.00 a.e0 2.00 201@.2 s XS : W s Tx : : D -Rz Ry : :X
rates @.8 8.6 -8.1 8.03 6.00 8.0 B.06 . . . : . . : - .
ITRF2865 2.6 1.6 -2.3 @.02 8.00 8.0 B.06 2616.8
rates 2.3 0.0 8.1 8.e3 0.08 0.20 0.00 Y 5ro=a W+ Ty s 4 Rz D R Yo (1)
ITRF2200 8.7 1.2 -26.1 2.12 2.0 a.00 8.00 2018.8 : : : : : : P :
rates 8.1 2.1 -1.9 8.11 0.00 a.e0 2.0 5 z Tz -Ry Rx D z
ITRFS7 7.4 -8.5 -62.8 3.80 2.00 a.e0 8.26 201@.8
rates @.1 -8.5 -2.3 @.12 0.00 a.00 2.02
1TRFOE 7.4 -8.5 -62.8 3.3 .09 0.ee @.26 201@.0 Where X,¥,Z are the coordinatesz in ITRF2814 and X5,¥5,7Z5 are the coordinates in
rates @.1 -8.5 -3.3 @.12 0.00 @.90 2.02
TTRFo4 7.4 9.5 -62.8 3.80 .00 ERE) 2.26  201@.@ the other frames.
rates @.1 -8.5 -3.3 @.12 0.00 @.e0 2.02
ITRF93 5.4 3.3 -60.2 4.29 -2.81 -3.38 2.40 201a.8 On the other hand, for a given parameter P, its walue at any epoch t
rates -2.8 -8.1 -2.5 2.12 -9.11 -0.19 @.07 is obtained by using equation (2).
ITRF92 15.4 1.5 -78.8 3.89 2.00 a.e0 2.26 201@.8
rates @.1 -8.5 -3.3 @.12 0.00 a.e0 2.02 )
ITRF91 27.4 15.5 -76.8 4,49 2.00 a.e0 2.26 201@.2
rates 2.1 -2.5 -2.3 2.12 9,02 a.ee 2.22 P{t) = P{EPOCH) + R {t - EPUCHJ I:2:l
ITRFSB 25.4 11.5 -32.8 4,75 8.00 8.0 B.26 2616.8
rates @.1 -8.5 -3.3 @.12 6.00 a.80 8.02
ITRFE9 3e.4 35.5  -130.8 8.19 2.00 8.e0 2.26 281@.2 where EPOCH is the epoch indicated in the sbove table (currently 281e.0)
rates @.1 -8.5 -3.3 @.12 0.00 a.e0 2.02 .
ITRFE8 25.4 -8.5  -154.8 11.29 2.10 a.e0 8.26 201@.8 and P is the rate of that parameter.
rates @.1 -8.5 -2.3 @.12 0.00 a.e0 2.02




ITRF2014’den ITRF96’ya DOnlisim
(2020.,0 epoguncla)

2020.0 epogu icin ITRF2014'den ITRF96'ya Donusum Parametreleri

SOLUTION Tx Ty Tz D Rx Ry z EPOCH
UNITS---=-=-=-=---- > mm mm mm ppb .e01" oe1’ eo1"
ITRF96 8.4 -5.5 -95.8 5.0 0.00 0.00 0.46 2020.0

Birim kullanimina dikkat edelim !

x5 X Tx D -Rz Ry X
Y5 = b - Ty + Rz D -Rx A
XYZ koordinatlar
5 il Tz -Ry Rx D il
Burada X,Y,Z koordinat dederleri ITRF2014 datumundaki koordinatlardir. T gteleme (3 adet)
Xs,Ys,Zs ise dider datumlardaki (bu érnekte ITRE96) koordinatlardir. R déniikliik (3 adet)
D dlcek faktorii (1 adet)

Yukaridaki matris isleminde tim birimlerin metre (m) olarak
kullaniimasina dikkat edilmelidir!



ITRF2014’den ITRF96’ya DOnlisim
(2020.0 epogunda)

D; digek faktérii tabloda "ppb" biriminde verildiginden
hesaplamalarda tablodaki dedger 19'9 ile carpiimalidir.

Rx,Ry, Rz déniikliik degerleri tabloda derece
saniyesinin binde biri olarak acisal birimde
verilmistir. Bu nedenle tablodaki dederler

1 0'3 ile carpiimalidir. Matris isleminde

Xs X @ Ry X
uzunluk ile agi ¢carpimi gergeklegecedginden
= Y + + Rz D -R A P - _— T
ve * ddniikliik dederlerinin radyan birimine
7S \meos | Z hrmezo1a -Ry Rx D Z Virr2014 déniistiirilmesi gerekir. Bunun igin
' déniikliik dederi p'ya béliiniir.

p =(180/x) * 3600

T; ételeme dederleri tabloda milimetre {mm) biriminde
verilmigtir, koordinatiar metre (m) biriminde kullanildigindan Déniikliik degerleri saniye

dteleme dederleride metre (m) birimine cevrilmelidir. biriminde oldugu igin 3600
ile carpilir.

2020.0 epogu icin ITRF2014'den ITRF96'ya Donlisiim Parametreleri

SOLUTION Tx Ty Tz D Rx Ry Rz EPOCH
UNITS---------- > mm mm mm ppb oe1" @01 .ee1"
ITRF96 8.4 -5.5 -95.8 5.0 0.00 0.00 0.46 2020.0

Birim kullanimina dikkat edelim !



Odev Kapsamindaki Raporlama
Sonucunda Istenenler

1.Adim:

Size verilen «Odev GNSS Veri» klasorii icerisindeki kendinize ait ilgili istasyonun
1 Ocak 2020 tarihli Rinex gdzlem dosyasini anten tipi ve _anten yiksekligine dikkat
ederek 3 farkli online GNSS veri degerlendirme servisine (OPUS, AUSPOS, GAPS)
gonderiniz. E-Posta adresinize gelen sonug dosyalarini/raporlarini kayit ediniz. Bu
dosyalari word yada pdf dokumani olarak Ek-no_servis adi_adiniz-soyadiniz olarak
klasorleyiniz.
Ornek: Ek-1_OPUS_TaylanOcalan

Ek-2_ AUSPOS_TaylanOcalan

Ek-3_GAPS_TaylanOcalan

2.Adim:

Herbir online GNSS veri degerlendirme servisinden e-posta adresinize gelen sonuc¢ analiz
dosyasinda bulunan ilgili istasyonun ITRF2014 datumu 2020.0 6l¢ui epogundaki (1 Ocak
2020) KARTEZYEN KOORDINATLARINI (X,Y,Z) size verilen 6dev sablonundaki ilgili boliime

listeleyiniz. (Odev sablonu, 6dev tesliminde ana dosya olarak kullanilacak Word dokiimanidir. ilgili bolimleri
doldurarak her 6grenci arkadasimiz teslimi bu ana dosya ve eklerle birlikte yapacaktir.)



Odev Kapsamindaki Raporlama
Sonucunda Istenen

3.Adim: (2020.0 epogunda ITRF2014’den ITRF96’ya Doniisiim)

iIgili istasyon icin her servisten gelen 2020.0 epogundaki
KARTEZYEN KOORDINATLARI (X,Y,Z)
ITRF2014’den ITRF96’ya doniisturiiniiz.

Asagidaki donustim parametrelerini ve matematiksel esitligi kullaniniz.
***Tim matematiksel islemler matris gosterimleri 6dev icerisinde gosterilecek.

2020.0 epogu icin ITRF2014'den ITRF96'ya Donlisiim Parametreleri

X5 Tx D -Rz Ry X

X
¥
z

Y5 = + Ty | + Rz D -Rx Y
SOLUTION Tx Ty Tz D Rx Ry R EPOCH
UNITS-----====- > mm mm mm ppb 201 201 201 < Tz Ry Rx D z
l I } } l l Burada X,Y,Z koordinat dederleri ITRF2014 datumundaki koordinatiardr.
ITRF96 8.4 -5.5 -95.8 5.0 0.00 0.00 0.46 2020.0

Xs,Ys,Zs ise diger datumlardaki (bu 6rnekte ITRF96) koordinatlardir.

Yukaridaki matris isleminde tiim birimlerin metre (m) olarak

» . .
Birim kullarumina dikkat edelim | kullanimasma dikkat edilmelidir!

Donusim sonucunda her (g servisten elde edilen kartezyen koordinatlari
(ITRF96 datumu 2020.0 epogunda) ddev sablonundaki ilgili bélime listeleyiniz.



Odev Kapsamindaki Raporlama
Sonucunda Istenenler

4.Adim: (Epok Kaydirma ITRF96 datumunda 2020.0 epogundan 2005.0 epoguna)

Size verilen «Odev Cizelgesi» dosyasinda herbirinizin ayri ayri kullandigi istasyon icin
tanimlanmis olan Vx,Vy\Vz hiz bilgilerinden yararlanarak, her li¢ online servisten elde
edilmis ve ITRF96 datumu 2020.0 epogundaki koordinatlar, epok kaydirma islemi ile
ayni datumda (ITRF96) 2005.0 epoguna kaydirilacaktir.

Olgme Bilgisi-3 TUSAGA-AKtif istasyonlarinin

20192020 Bahar Dénemi mn:.:::;;“:m
CREYE AR Gilncel Koordinat ve Hizlan
Cografi Koordinatlar Kartezyen Koordinatlar Hizlar
Siraf .. Nokta - oim h (m)
No | OFrend No Adh Soyadi |y "E"I ! ;ﬂt ) | Eiipsoidal X (m) ¥ (m) z(m) vx(mfy) | vyimsy) | ve(mry)
niem Viam | ieseldik
1 Jososaansz PELIN BaLLI ADN1 137 00 15.034948| 35 20 37.471875 60.7868| 4159857.0155 |2950113.4502| 3817799.8912 -0.01021941{009150 0.002930
Referans epoga (2005.0) kaydirma islemi
P(To) = P(T) + V*(To-T)
X(To) X(T) Vx
Y(T)| =|YM] + [W|x(To—T)
Z(Ty) Z(T) Vz
ITRF96 ITRF96 2005.0 2020.0
2005.0 2020.0

koordinatlar koordinatlar



Odev Kapsamindaki Raporlama
Sonucunda Istenenler

5.Adim:

Size verilen «Odev Cizelgesi» dosyasinda herbirinizin ayri ayri kullandigi ilgili
istasyona ait ITRF96 datumu 2005.0 epogundaki kartezyen koordinatlar ile her Gg¢
servisten elde ettiginiz (donlstim ve epok kaydirma isleri ile) ITRF96 datumu
2005.0 epogundaki kartezyen koordinatlari sirali olarak ve istasyon adini belirterek
odev sablonundaki bolime (ana dosyaya) ekleyiniz.



Odev Teslimi

TaylanOcalan

M=| Ek-1_OPUS_TaylanOcalan

5 Ek-2_AUSPOS TaylanOcalan

M| Ek-3_GAPS_TaylanOcalan

ms Ta}rlar1CIcalan_lfllcmeBilgisiB_OdeuTeslim

% Ek-1_OPUS_TaylanQcalan

5| Ek-2_AUSPOS_TaylanOcalan

% Ek-3_GAPS TaylanOcalan

%| TaylanQcalan_OlcmeBilgisi3_OdevTeslim

WORD yada PDF

Yukarida goruldigu gibi icinde yer alacak 4 dosya ile Ad-Soyad olarak olusturulan
Odev Klasorii dosyasi zip dosya olarak;

En ge¢ 19 Mayis 2020 Sali glint saat 12.00’a kadar;

1) https://onlinekampus2.yildiz.edu.tr ADRESINDE iLGILI DERS ODEV TESLIM
KLASORUNE YUKLENECEK.

2) Ayrica tocalan@yildiz.edu.tr e-posta adresine gonderilecektir.



https://onlinekampus2.yildiz.edu.tr/
mailto:tocalan@yildiz.edu.tr
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