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Terrestrial laser scanners are high-accuracy 3D imaging instruments that are capable of measuring

deformations with sub-millimetre level accuracy in most close-range applications. Traditionally,
deformation monitoring is performed using distinct signalized targets. In this case, the centroids of these
targets must be determined with great accuracy. A least-squares based target centroid extraction
algorithm for planar checkerboard/chessboard targets is proposed for laser scanner data. These targets
are used in a free-station network for performing deformation analysis with no assumptions about the
deformation pattern. To ensure the optimum measurement accuracy of the instrument, all systematic
errors inherent to the instrument at the time of data acquisition need to be removed. One method for
reducing these systematic errors is self-calibration of terrestrial laser scanners. In this paper, this was
performed on-site to model the systematic errors in the raw observations of the scanner. Post self-
calibration, the accuracy of the measured translation movements were improved from the millimetre
level to the sub-millimetre level.
Despite the outstanding performance of using laser scanners with signalized targets in deformation
analysis, the main benefit of active sensors like terrestrial laser scanning systems is its ability to capture
3D information of the entire scene without markers. A new markerless deformation analysis technique
that utilizes intersection points derived from planar-features is proposed and tested in this paper. The
extraction and intersection of planes in each point cloud can be performed automatically or semi-
automatically. This new method is based on free-stationing and does not require a priori knowledge
about stable control points. It can detect and measure translational and rotational movements of the
planes with minimal human interaction. This paper will present both simulated and real results,
demonstrating the performance of the newly proposed methodology.

HasemHble nasepHbie cKkaHepbl S8/SHMCS 8bICOKOMOYHbIe 3D-uHCmMpyMeHmos eu3yanusayuu, Ko-
mopbie criocobHbl uamepssmp Oeghopmayuu ¢ cyb-munaumMemposoli MOYHOCMbIO Ypo8He 8 6OrbUIUH-
cmee brnuxHeao npunoxeHud. TpaduyuoHHO, dechopmayuu MOHUMOPUHE OCywecmesrssiemcsi ¢ rnomo-
Wbt pasnuyHbIX cuzgHanuadupyemcs yenel. B amom cnyyae yeHmpbl mspxecmu amux uesiel OO/MKHO
6b1mb onpedeneHo ¢ 6onbwol moYyHocmbo. HaumeHbwux keadpamos Lleneesie msixxecmu aneopumm
usernieqyeHusi 08 NoCKUX waxmamHom | waxmamHol docke uenu rpednazaemcsi 0aHHbIX 11a3epHO20
CKaHepa. Omu foka3amenu ucrofb3yrmcs 8 c8obodHoU cemu cmaHyul 0ns nposedeHuUss aHanu3a
deghopmayuu be3 kakux-nubo npednonoxeHull o deghopmayuu ysopa. [ns obecrnevyeHus onmumarb-
HoU moyHocmu u3sMmepeHus nipubopa, ece cucmemMamu4deckue OowubKu, npucywue UHCMpyMeHmy Ha
MomeHm cbopa OaHHbIX 00MKHbI 6bimb yoaneHbl. OOHUM U3 crocob08 CHUXEHUsST amMux cucmemamuye-
CKux owuboK sesiemcs camocmosimeribHOU KanubpoeKU Ha3eMHbIX fa3epHbiX cKaHepos. B amol
cmamee, 3mo bbina rpouzsodumcs Ha Mecme 01151 MoOesluposaHUs cucmemamu4yeckux owubok 8 uc-
XOOHbIX HabrrodeHusix ckaHepa. CoobuweHue caMoKanubposKku, MOYHOCMb U3MepeHUs1 d8UXXeHUU re-
peesoda bbinu yryduweHsbl om muinumempa 00 ypO8HS CybMUIuUMempo8oM ypPOBHe.

Hecmomps Ha ebidarowyrocs npou3eooumesisHOCMb UCMOIb308aHUS /1a3EPHbIX CKaHEPO8 C cugHaslu-
3upyemcsi yernu e Oeghopmayuu aHanu3a, OCHOBHbIM MPeuMyLecmeoM aKmueHbIX 0am4yuKos, KaK Ha-
3eMHbIX /1a3epHbIX CUCMEeM CKaHUpOB8aHUS S8/19emcs ee 803MOXHOCMb 3axeama 3D-uHghopmayuro o
sceli cueHbl 6e3 mapkepos. Hoebie beamapkepHbix 0eghopmauyuu Memod aHanuia, Komopbll UCrorsib-
3yem moYKU NMepeceyeHuss OCHO8e rraHapHo2o pyHKkyuu lNpednoxeHa u anpobuposaHa e amou cma-
mee. [Jobbiya u nepecedyeHus rsockocmed, 8 Kaxxool moyke 0b1ako MoXem 8bIMOHAMbBCS agmoma-
mudecku unu rnoslyaemomMamuyecku. 3mom Hoebil Memod OCHo8aH Ha C8060OHOM pasMeuw,eHuu U He
mpebyem anpuopHO20 3HaHUsi 0 cmabuslbHOM KOHMPObHbIX moyek. OH Moxem ObHapyxumb U U3me-
pums rnocmynamesibHO20 U 8pawjameribHO20 08UXEHUSI CaMOriemo8 ¢ MUHUMAIbHBIMU HYE108€4ECK020
g3aumodelicmeus. Oma cmambs rnpedcmasum Kak mModesiupogaHue U pearsibHble pesynbmamsl, de-
MOHCMPUPYS Npou3eo0umMeibHOCMb HO80U rPednoXeHHOU Memodoio2auul.
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