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Located in the university's innovation park a newly built Nottingham Geospatial Building (NGB), where
the Institute of Engineering Surveying and Space Geodesy is based, has a unique roof based laboratory.
As the main component of this laboratory, an approximate 8 shaped mini railway track of 120m long and
184.15mm wide is constructed for dynamic positioning system research & testing. Equipped with a cus-
tom designed remote controlled locomotive that has been designed to carry differrent grade nertial units
and other state-of-the-art location sensors such geodetic and bespoke GNSS and Locatalite receivers,
the locomotive platform has the capability to provide sub-centimetre level real-time positioning accuracy
that has been extensively used for developing and testing integrated navigation and positioning solutions.
In this study the overall objective is to precisely determine the ground truth location of the railway track
using a high specs laser scanner for the formation of a standard reference. Details about how to set up
the field data acquisition procedures to achieve mm level positioning accuracy, 3D mesh approach for the
track feature extraction and using the collision modelling method to detect abnormal points of the railway
tracks (a simulated one in this case) are introduced in the paper. To verify the achievable accuracy of
laser scanning technology, ground truth points measured with other location methods are compared with
the sample points and the results are presented in the paper. The dense enough precise 3D track loca-
tions will serve the ground truth to estimate the real-time locations of the locomotive that are determined
with inetgrated GNSS systems. It is anticipated that the similar procedures will be employed to monitor
the high speed railway tracks in China.”

PacronoxeHHbIl 8 UHHOBAUUOHHbIU MapK yHusepcumema Heda8HO MoCcmpoeHHbIl HommuHaem
Geospatial 30aHue (HIB), 20e MHcmumym [eode3us u kocMu4yeckol 2eode3uu OCHO8aHa, uMeem yHU-
KallbHYH KpbllWy OCHOB8aHa fiabopamopusi. B kayecmee OCHO8HO20 KoMroHeHma amol nabopamopuu,
npubnuxeHHbie 8 chopme MuHU-KenesHol dopoau 8 120 m OnuHHbIU U wupokul 184.15mm nocmpoeH
0nsi QuHamu4yeckoz2o uccriedosaHusi cucmeMbl Mo3UyUOHUPO8aHUs u mecmuposaHusi. OcHalieH Kiu-
mom paspabomaHa ¢ OucmaHUUOHHbIM yripagrieHueM fIOKOMOMmuU8oM, Komopbil bbir npedHasHaqyeH Ons
nepesosku differrent knacca nertial eQuHuUY, U dpyaux COCMOSIHUU CO8PeMeHHOU pacrofioxeHue damyu-
KO8, makux eeode3udyeckux u 3aka3 GNSS npuemHukos u Locatalite, mokomomue nnamgopma umeem
803MOXHOCMb fpedocmasums Cyb-caHmuMemp YpOBHS 8 PexXuMe peaslbHO20 8peMeHU MOYHOCMb Mo-
3UyUOHUpPOBaHUSI, kKomopas bbifia WUPOKO Ucronb3yemcs 05 pa3pabomku u mecmuposaHus uHmezpu-
po8aHHOU Haguaayuu U rno3uyUOHUPOB8aHUsI peweHul. B amom uccnedosaHuu obuwas yesnb 3aK4yaem-
€51 8 moYHocmu ornpedenieHuUss MeCcmoroOXeHUs Ha3eMHO20 Xee3HOO0POXHO20 Mymu UCMOb308aHUSs
BbICOKUX J1a3epHbIX crieyugukayuu ckaHepa 0511 popmuposgaHusi amarsoHa. [TodpobHee 0 mom, Kak co-
30amb none npouedyp cbopa OaHHbIX 055 QOCMUXKEHUS MM MOYHOCMb MO3UUUOHUPOBaHUS ypoeHs, 3D
nodxo0 cemka Ornsl U36/1€YEHUS MPU3HAKO8 omceriexueames U C MOMOWb0 Memoda MoOenuposaHusi
CMOJIKHOBEHUS, YmMobbl 0BHapyXumb aHOMaribHble MOYKU Xerne3HOOOPOXHbIX nymel (Modenupyemcs
00UH 8 daHHOM criy4ae) godsimcs 8 bymaze. Umobbi nposepums MoYHOCMb QocmuXXuMa fa-cep mex-
HOJI02UU CKaHUPOB8aHUS, Ha3eMHbIX MOYEK, UBMEPEHHbIX C MOMOWbK Opyaux Memodo8 MEeCmOornosoXe-
HUSI 110 cpasHeHUro ¢ 0bpa3yoM moYveK u pe3yribmamsl npedcmassieHbl 8 cmamse. [JocrmamoyHo niom-
Hasi moy4Hbie 3D mpek pacrioHbix 6yOem CryXumb Ha3eMHbIX OUEHUMb 8 PEXUME peaslbHo20 8peMeHU
MecmorionoXeHUs JIOKoMomuea, Komopable onpedenisiomcs ¢ inetgrated cucmembl GNSS. lpednonaea-
emcsi, YmMo aHasnoeau4Hble npouedypbl byOym ucronb308ambcsi 071 KOHMPOJIS 8bICOKOU CKOPOCMU Xe-
11e3H000POXHbIX Mymeu 8 Kumae.

* MepeBo TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmbl Google-nepeBoauyuK.
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