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Locata Corporation's positioning technology "Locata", provides centimetre-level accurate position solu-
tions (95% confidence interval) with millimetre-level precision for static positioning using carrier phase
measurements. This provides an advantage for monitoring structural deformation over other technology
used for such applications. The Locata network can be deployed in or around a structure to ensure opti-
mal network geometry under site constraints. Previous investigations have demonstrated the applicability
of Locata in displacement monitoring applications. This paper describes a displacement monitoring trial
conducted at the Locata Corporation's Numerella test facilities outside Canberra, Australia.

A four day experiment was conducted to analyse Locata's performance for long term displacement
monitoring. A LocataNet was set up, comprising six LocatalLites (the ground-based fixed stations broad-
casting positioning signals), a Locata receiver, a weather station and a GPS receiver for time synchroni-
sation with GPS time. The Locata receiver was mounted on top of concrete pillar 1.5m high with a base of
1m. The receiver was operated continuously for four days. Locata pseudorange and carrierphase meas-
urements, and other signal quality data along with atmospheric parameter data were collected. Coordi-
nate solutions were generated using an adaptive fading Kalman filter (AFKF), and displacement detection
was performed using the CUSUM algorithm. The CUSUM algorithm was configured so as to detect 3mm
movement.

Results confirm that Locata can deliver millimetre positioning precision. The AFKF generates sub-cen-
timetre-level accuracy horizontal positioning but only centimetre-level accuracy vertical position compo-
nent determination. The AFKF position solutions are correlated in time, which violates the precondition of
using the CUSUM algorithm. To remove this autocorrelation, an autoregressive model was developed to
estimate the correlation characteristics. Using the autoregressive model, autocorrelation is removed, and
in the CUSUM algorithm can then be applied in order to identify displacement. For the horizontal position
components there were only three occasions when the CUSUM algorithm identified that the process was
out of control - implying displacement. However, these incidents were not continuous and hence they
could be treated as outliers.The vertical position component had centimetre-level accuracy as the network
geometry (VDOP) was weaker than for determining the horizontal components (HDOP). In this case
study there no significant movement was observed.

This case study extends the previous work on the applicability of Locata for displacement monitoring
and confirms that Locata can provide the required coordinate precision and accuracy.”

TexHonozausi no3uyuoHuposaHusi Locata kopropauuu "Locata”, obecneyusaem caHmMumMemposbiti
ypOB8EHb MOYHbIX peweHul no3uyuli (95% 0OosepumernbHbIl UHMep8asn) ¢ MUIUMempPo8oU yPOBHS
moyHocmu 0719 cmamuy4ecKuX MO3UYUOHUPO8aHUST C UCMO/Ib308aHUEM U3MepeHuUl ¢hasbl Hecyuwied.
Omo daem npeumyuwecmeo 0551 MOHUMOpPUHaa CmpyKmypHbix 0eghopmayuli Mo cpasHeHUr ¢ Opyaumu
mexHorsioeaus, ucrnonb3yemas 075 makux fpunioxeHul. Locata cemu moaym 6bimb pa3gepHymbl 6HY-
mpu unu 80Kpya cmpyKmypbl, 4mobbi obecrneyums onmumMarsnbHyto 2eomempuro cemu nod calim oegpa-
HudeHul. [Npedbidywue uccrnedosaHus npodeMoHcmpuposasiu rnpumeHumMocms Locata e cmeuweHUU
MOHUMOpUHea. Oma cmambs onucbigaem cyO0ebHbIlU MPouecc rnepeMeweHUss MOHUMOpUHaa, npose-
0eHHoz20 8 Numerella mecm Locata kopriopayuu coopyxxeHul 3a npedenamu KaHbeppe, Aecmparnusi.

Yembipe OHs bbin1 nposedeH aKkcriepumeHm 0Orsi aHanu3a rpouzeodumerniHocmu Locata 0nsi doneo-
CPOYHO20 MOHUMOpUH2a rnepemeweHul. LocataNet bbina co3daHa 8 cocmase wecmu Locatalites (Ha-
3eMHbIX crmayuoHapHbIX cmaHyul eewaHusi No3uyUOHUPO8aHUs cuzHarbl), npuemMHuK Locata, memeo-
cmaHyuu u npuemHuk GPS 0ns cuHxpoHu3sayuu spemeHu co spemeHem GPS. lNpuemHuk Locata 6bin
ycmaHo8s1eH Ha 8epuluHe KOHKpemHbix cmonb esicomol 1,5 m ¢ ocHogaHuem 1m. [MpuemHuk 6bii pa-
bomamb HerpepbiBHO 8 meyeHue Yembipex OHel. Locata ncesdodanbHocmu u carrierphase usmepe-
Huli u dpyaue OaHHble, KA4eCme0 Ccu2Hala, a makxe ammochepHbix OaHHbIX napamempos bbiiu co-
6paHbl. KoopOuHam peweHusi 6biiu nosy4YeHbl ¢ UCMonb308aHUeM adanmugHOU ebiygemarusi chusibmp
Kanvana (AFKF), u nepemeuweHusi obHapy>xeHus npogodusu ¢ ucronb3oeaHuem CUSUM anzopumma.
Anzopumm CUSUM 6b11 HacmpoeH makum obpa3om, Ymobbl 06Hapyxume 3MM O8UXKEHUS.
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Pesynsmamsbi nodmeepxdatom, 4mo mMoxem docmasume Locata moYyHOCMb0 MuauMempa no3u-
uuoHuposaHue. AFKF co3daem cyb-caHmMuMempo80o20 ypPOB8HS MOYHOCMU 20pU30HMaribHO20 MOJIOXe -
HUSI, HO MOJIbKO CaHMUMEeMmpPOBO20 yPOBHS MOYHOCMU OrpedesieHUs1 8epmuKasibHbIX KOMIOHEHM 10~
3uyuu. PeweHusi AFKF no3uyuu coomHOCSImMCcsi 860 8peMEHU, Ymo Hapylwaem ycriosue Ucrosib308aHus
CUSUM anzopumma. [ns ydaneHuUss 3mo20 agmokoppensayuu, asmopeepeccuu moodesnb bbina paspa-
bomaHa 05151 OUEeHKU KOPPEesIsUUOHHbIX Xapakmepucmuk. Vicrnonb3oeaHue Modesnu agmopeepeccuu, as-
mokoppensayuoHHas ydansemcs, a 8 CUSUM anzopumm moxem 6bimb npumMeHeH 051 onpedesieHus
cmeuwjeHus. s 2opu3oHmarbHbIX COCMassuux nooxeHue bbiio MobKo 8 mpex cry4yasx, koeoa
CUSUM aneopumm ycmaHo8/1eHO, 4mo Mpoyecc u3-rnod KOHMpPOsis - HaMekasl Ha rnepemeuwjeHue. Tem
He MeHee, amu UHUUOeHmMbl He Obinu Hernpepbi8HbIMU U, criedosamesibHO, OHU MOogym paccmampu-
sambcs kak outliers.The eepmukanbHOU cocmasssowel no3uyuu bbinu caHmMuUMempogoao ypPO8HS
moy4Hocmu, kak cemb 2ceomempuu (VDOP) 6bina crnabee, Yyem Orisi oripedesieHUs 20pU30HmMaribHbIX CO-
cmasnsouwux (HDOP). B amom criydae y4umbCsi mam HUKaKuX Cyu,ecmeeHHbIX 08UXeHUU He Habrko-
darnoce.

HaHHoe uccnedosaHue pacwupsem rpedbidyuue pabomsi no npumeHumocmu Locata Ons cmeuwje-
HUS MOHUMOPUH2a u nodmeepxxdaem, ymo Locata moecym obecrniedums HEO6XO0OUMYH MOYHOCMb
KOoOpOUHam u mo4YHOCMb.

* I'IepeBop, TeKCTa ocyLllecCTBJ1eH C NOMOLbIO NporpaMmmbl Google-nepeBop,qMK.
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