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Kalman filtering is a multiple-input, multiple-output filter that can optimally estimate the states of a sys-
tem, so it can be considered a suitable means for deformation analysis. The states are all the variables
needed to completely describe the system behavior of the deformation process as a function of time
(such as position, velocity etc.). The standard Kalman filter estimates the state vector where the measur-
ing process is described by a linear system. While, in order to process a non-linear system an optimized
aspect of Kalman filter is appropriate. The main purpose of this research is to evaluate the Optimized
Kalman filter as a non-robust method versus the IWST (lterative Weighted Similarity Transformation) as
a rigorous (also called robust) method. To satisfy this objective, first a detailed description on executing
the Extended Kalman filter using the observation of angles and distances directly is provided. Later on,
five sets of 2-D Total Station data include distances and angles are used to demonstrate the Optimized
Kalman Filter. For detecting the deformation, single point test for every point is applied component by
component as a local test. Later on, the findings from Optimized Kalman Filter are compared and evalu-
ated against the results from IWST testing. In general, the outcome of Kalman filter algorithm is close to
the preliminary results from IWST testing. The maximum and minimum differences in computed dis-
placements are equal to 0.0002 and 0.002 in meters respectively. Finally, Kalman filter approaches, hav-
ing some properties, are recognized as suitable techniques for deformation analysis.*

Qunbmpa KanmaHa si.8115emcsi HECKOJIbKO 8x0008, MHO20 8bIX0008 ¢huribmpa, 4mo rno3eosnsem or-
mumarbHO OUeHUMb COCMOSIHUE cuCmeMbl, M03MOMY OHa MOXem c4YumambCcsi Mo0Xo0suwum cpedcm-
eom 015 aHanu3a deghopmayuu. CoCmosiIHUS 8CEX epeMeHHbIX, He0bX00UMbIX Ol MOJIHO20 OMUCaHUSsI
rnosedeHusi cucmembl 8 fpouecce dechopMayuu 8 3agUCUMOCMU om epeMeHuU (Harnpumep, MosioXeHue,
ckopocmb u m.d.). CmaHOapmHbIlt ¢hunbmp KanmaHa ouyeHusaem 8eKmop COCMOosHUS, 20e u3Mmepu-
menbHbIU Npoyecc ornuckieaemcsi UHeUHoU cucmembl. B mo epems kak 0nsi moeo, Ymobbl obpaba-
mbigamb HeslUHelHbIe cucmeMbl ONMUMU3UPOo8aHHO20 acriekm unbmp KanmaHa sierisemcsi yeneco-
obpasHbim. OcHOBHOU uesnbio 0aHHo20 uccriedosaHus siensemcs oueHka OnmumusuposaHHas ¢huribm-
pa KanmaHa kak He HadexHbIl memod rno cpasHeHuto ¢ IWST (umepayuoHHbIl 838eWeHHbIU npeobpa-
308aHuUe nodobusi) kak cmpozasi (makxe HasbleaeMbili Ha0exHbIl) crnocob. [ns ebinonHeHUss amou 3a-
dayu, 8 nepsyto MnodpobHoe onucaHue Ha 8bIMOSIHEHUE pacuupeHHo20 unbmpa KanmaHa nomMouwbro
HabrdeHUs yaroe u paccmosiHuli HernocpedcmeeHHo npedycmompeHo. 1osxe, name Habopos u3 2-D
Bcezo OaHHble cmaHUuU 8KIYaom paccmosiHUl u yaro8 ucronb3yomces 0ns 0emoHecmpauuu Onmu-
mu3uposaHHasi ¢punbmpa Kanmara. [ns obHapyxeHus deghopmayuli, 00HOU KOHMPObHOU mMoYKu Onsi
Kax0ol MmOYKU MPUMEHSemcs KOMIOHEHM, KOMIOHEHM KaK JIoKasbHbIU mecm. B danbHeliwem pe-
3ynbmambl Onmumu3uposaHHas ¢hunbmpa KanmaHa cpasHugeamb U oueHueamb C pe3yrbmamamu
IWST mecmuposaHusi. B uyenom, pe3ynbmamsi aneopumma cpunbmpa KanmaHa 65u30k K npedsapu-
menbHbIM pesynbmamam IWST mecmuposaHusi. MakcumarbHbie U MUHUMasbHbIE pasiuyusi 8 KOMIlb-
tomepHolU cmeuwjeHusi pasHbl 0,0002 u 0,002 8 Mempax coomeemcmeeHHo. HakoHeu, counbmp Kanma-
Ha nodxodos, umerouux Hekomopsele ceolicmea, rnpu3HaHHble nodxodsawumMu memodamu O5s aHau3a
deghopmayuu.

* [lepeBo/ TEKCTA OCYLLECTBIIEH C MOMOLLbIO Mporpammbl Google-nepeBoaymk.
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