Esmond Mok, Vincent Lui

Feasibility Study on the Integration of Low-

cost GPS and Leica GNSS SpiderNET for

:%_eal Time Deformation Monitoring Applica-
ions

TexHuko-akoHomMu4eckoe ob6OCHOBaHMe no MHTerpa-
unn Hegoporo GPS mn Leica GNSS SpiderNET gna pe-
arnbHbIX NPUANIOXKEeHNN fgedpopmaunsa KOHTPOIIb BpemMe-
HH

Koa: 10138 MoHkoHr; 2011 ropg,

Dual frequency geodetic GPS receivers have been widely used for deformation monitoring that re-
quires highly reliable and accurate data for analysing 3-D movements of man-made or natural objects.
With the advance of GPS receiver technology, low-cost high sensitivity GPS receivers such as u-blox
LEA-4T, EVK-6T and Leica GMX901 are available on the market. These types of GPS, in addition to
providing code range data for meter level positioning, L1 carrier phase data can also be extracted for pre-
cise positioning. Investigations carried out by the authors on the performance of the u-blox LEA-4T and
Leica GMX901 GPS receiver shows that centimeter level accuracy can generally be achieved with low-
cost receivers available on the market for deformation monitoring applications. However, the reliability
and accuracy can be easily affected by ionospheric and multipath effects. Further investigations were car-
ried out by the authors to integrate these low-cost receivers into Leica's GNSS SpiderNET software which
adopts Master Auxiliary Concept (MAC) Network Corrections to reduce ionospheric effects in real time.

In this paper, investigation results on the accuracy of u-blox and Leica low-cost GPS under different
satellite visibility and data collection conditions are presented, followed by discussions on the integration
of these GPS receivers into the GNSS SpiderNET. Comparison in terms of positioning accuracy and reli-
ability of these receivers with the MAC GPS network and dual-frequency GPS RTK approaches were car-
ried out. Our investigations show that low-cost GPS receivers can be successfully interfaced with the
GNSS SpiderNET platform and achieve satisfactory real-time positioning performance under the GPS
network approach. This will open an alternative approach for low-cost, accurate and reliable deformation
monitoring applications.”

[eoliHas yacmoma 2eode3udeckux GPS-npueMHUKO8 WuUpoKo ucronb3ytomces 0r1s1 0eghopmayuu Mo-
HUMOpPUH2a, Komopas mpebyem o4YeHb HalOexHble U MOYHble O0aHHble Orns aHanu3a 3-D 0suxeHus
MexHO2eHHbIX Uru rnpupoOHbix 0bbekmos. C passumuem mexHonoauu GPS-npuemHuK, Hedopoz2oli 8bI-
cokol yyscmeumersnbHocmu GPS nipuemHukos, makux kak U-Blox LEA-4T, EVK-6T u Leica GMX901
oocmyriHbl Ha pbiHke. Omu murnbl GPS, 8 dornosiHeHue K npedocmasrieHuro K00 duarna3oHa OaHHbIX 3a
Memp no3uyuoHUposaHusi yposHe L1 0ns daHHbIX ha3bl Hecywel makxe mMoxem bbimb u3griedeH Ons
MOYHO20 Mo3UyUOHUpO8aHUs. MccriedosaHus, rnposedeHHbIe asmopamu Ha ebirosniHeHue U-Blox LEA-
4T u Leica GMX901 GPS npueMHuK roka3sbigeaem, 4mo mMOYHOCMb CaHMUMemp YpPo8HsI 8 0bwem Criy-
Yae mMoxem b6bimb GocmugHyma ¢ Hedopoaux NPUEeMHUKO8, UMEWUXCS Ha PbIHKE MpurioxeHul Ons
dechopmayuu MOHUMOpPUHaa. TemM He MeHee, HadeXXHOCMb U MOYHOCMb MOxem 6bimb f1eeKo, nocmpa-
dasuwux om UoHocqepbl U MHOz20s1ydesol aghghekm. [HarnbHelwue uccriedosaHusi rnposodusiuck agmo-
pam uHmezapuposams smux Hedopoaux rnpuemHukos MHCC e komnaHuu Leica SpiderNET npozgpamm-
Ho2o obecrieyeHusi, komopoe rpuHumaem Macmep ecriomozamersnbHoe roHsmue (MAC) Cemsb [lo-
MPasKuU K CHUXXEHUI UOHOChEPHbIX 3¢bgheKkmoes 8 peasibHOM 8PEMEHU.

B daHHOU pabome pe3ynibmamsi uccrnedosaHul Ha modyHocmb U-Blox u Leica Hedopozolti GPS nod
pasHbIMU suduMocmu criymHuka U ycrosusi cbopa 0aHHbIX ripedcmaesrneHbl ¢ rnocrnedyroujelti OucKyccuu
rno uHmeepauyuu amux rnpuemHukog8 GPS e GNSS SpiderNET. CpagHeHuUe ¢ MOYKU 3peHUST MOYHOCMu
MO3UUUOHUPOBaHUSI U HadexHocmbe amux npuemHukos ¢ MAC-GPS cemeli u dgyxyacmomHbix GPS
RTK nodxo0si bbinu 8binoniHeHbI. Hawu uccnedosaHus rokasbiearom, 4mo Hedopozol GPS-ripuemHu-
KO8 Moxem 6bImb ycriewHo corpsikeHa ¢ nnamgopmol GNSS SpiderNET u docmuyb ydoernemeopu-
mersibHO20 peasibHOM 8PeMeHU MO3UUUOHUPO8aHUs npou3godumesisHocmb rnpu nodxooe cemu GPS.
[Npu amom omkpoemcs anibmepHamueHbIl Nodxo0 0551 HeAop02020, MOYHbIE U HAaOEXHbIE MpUIoXe-
Hus1 Oeghopmayuu MOHUMOPUH2a.

* I'IepeBop, TeKCTa ocyLlleCTBJ1eH C NOMOLbIO NporpamMmmbl Google-nepeBopHMK.
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