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I Real-time Positioning

GNSS-WARP
Wroclaw Algorithms for Real-time Positioning

original, self-developed, state-of-the-art PPP software

purpose: multi-GNSS RT-PPP & PPP-RTK algorithms development
GNSS: GPS+GLO, GAL & BDS only with MGEX products, RT
Implemented in Matlab (2015a) + Instrument Control Toolbox

BNC used as RTCM decoder of IGS RTS streams
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Real-time PPP d GPSsolution
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=

Nominal orbit (E30)

! Variable velocities:
7 B from 1.9 km/s in the apogee
> up to 3.4 km/s in the perigee

8-..

Extended orbit (E14)
New GNSS systems = 7 el g Lo n D e

oo PN i Lt A (in the Earthrfixed frame,
. ' _ R B M/ e _ K:’“r,. > |, w.rt. the observer)
System GLONASS Galileo BeiDou QYA
GLONASSM  GLONASSK IOV Focgféitg”ded FOC MEO IGSO GEO QzS1
E26, E22, E24
RO1-RO8 822,824, ~11 ¢12 c13 €06, CO7, COS,
PRN Number R10-R19 ro9, R20 L EI2ZEBLS  pig pqy  ES0,BO08,E09. - iied), 14, co9, 10, c31, 0L €03, C04, Jo1
R21-R25 == EOL,E02,BO07, ~o5 o34 c35 32, c13  C0% C02,Cl7
E03, E04, EO5 ) G !
Retroreflectors 115 132 84 60 60 42 42 90 42
Mass [Kg] 1450 750 695-697 661/662 706-709 1900 1900 1550 1800
Seml-rrk1rart1jor axiS 25 500 25 520 29 600 27 978 29 600 27 878 42 164 42 164 42 164
Altitude [km] 19 130 19 130 23 225 17 178-26 019 23 226 21507 35 793 35 793 32 000 - 40 000
MEO MEO MEO MEO MEO MEO Geosynchronous  Geostationary ~ Geosynchronous
Eccentricity 0.0001 00001  0.0001-0.0002 0.1585/0.1584 0.0001-0.0004 <0.003 0.0023 0.0002 0.099
'nd:jnea'on 64.8 68.8 54.93-55.57 50.10/50.16  54.94-57.25 55.00 55.60 ~0.0-1.8 43.0
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cross-track

along-track

radial
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Validation of GNSS clocks
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Laser retroreflectors installed on GNSS satellites
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