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Significant amounts of resources have been invested into the design, construction and maintenance of
various large-scale man-made linear features around the world. However, the deformation monitoring of
such constructions has become of great importance, not only for the apprehension of the financial in-
vestment loss or the efficiency of the transportation system, but mainly for the safety of human lives. Mon-
itoring the deformation of various linear constructions (road/railways, tunnels, subways, etc) has always
been a great challenge. Since aerial and satellite methods cannot provide overall solutions, especially for
underground constructions, land-based systems have been also called to address the problem. Recently,
Mobile Mapping Systems (MMS) have become of great interest, since they deliver kinematic surveying
data of high quality while keeping the cost at low levels. This paper proposes a new method for the auto-
matic feature extraction of the trajectory path, based on machine learning principles. It aims to deliver reli-
able information on the platform's navigation solution, the core of a land-based mobile system success,
destined for the deformation monitoring of transportation constructions. More specifically, a point classific-
ation algorithm is proposed, in which the point fix locations of the moving vehicle are assigned to appro-
priate linear geometric elements. This approach relies on Least Squares Support Vector Machines (LS-S-
VM) for pattern recognition. Its overall scope is to provide a tool for the automatic extraction of a vehicle's
trajectory and in the sequence, to deliver accurate identification of the alignment transition points. In fact,
the accurate detection of the transition points is crucial, as it creates matching constrains between the
construction's as-built plans and the mapping information. Consequently, direct comparisons between
design cross sections and measured profiles of the construction's deck can be applied, so that critical de-
formation can be detected. Validation of the results and conclusions are based on real-world tests.*

3rnavdumenbHble 06beMbl cpedcmea bblnu UHBEeCMUPOBaHb! 8 MPOEKMUPO8aHUe, Cmpoumenscmeo u
mexHu4eckoe obcny)xugaHue pasfiuyHbIX KpyrnHoMacuwmabHbIX aHmMpPOrno2eHHbIX JIUHEUHbIX 06bEKMOo8
rno ecemy mupy. Tem He MeHee, MOHUMOPUH2 deghopMayuu makux KoHcmpyKkyul cmarso 6onbwoe 3Ha-
YeHuUe He moJibKO Ori 80CMpUAMUS ¢hUHaHCOB8bIe MOMepU UH8ECMUUUU Unnu 3¢bgheKmuU8HOCMb MpPaHc-
rnopmHoUli cucmembi, HO 8 OCHOBHOM O be3onacHocmu 4Yersiogeqyeckol xusHu. MoHumopuHa deghop -
Mayul pa3nu4yHbIX JTUHeUHbIX coopyxeHul (dopoe / xene3Hbix 0opoe, moHHesnel, Nod3eMHbIX Mepexo-
0os u m.d.) eceeda 6binno 6onbwou npobnemol. C aspoghomOCHUMKO8 U CryMHUKO8bIX Memodo8 He
Moxxem obecreqyums KOMIIEKCHbIE peuweHusi, 0CO6eHHO 051 MOO3eMHbIX COOPYXKeHUU, cucmem Ha3em-
Ho20 basuposaHusi makxe 6blfu rpu3saHb! pewums amy rnpobremy. HedasHo MoburbHbie cucmems!
kapmoepaghuposaHusi (MMS) cmanu 6onbwol uHmepec, mak Kak oHU obecrnequsarom KuHemMamuye-
CKOU cbeMKu QaHHbIX 8bICOKO20 Kadecmea, COXpaHsisi Mpu 3moM 3ampambl Ha HU3KOM yposHe. B Ha-
cmosiwem 0oKymeHme rpednazaemcs Ho8bIl Memold asmoMamu4YecKo20 U3e/ie4yeHusi 0CoObeHHOCMb
mpaeKkmopuu fymu, OCHO8aHHO20 Ha MPUHyUNax MawuHHozo obyyeHus. OH cmpemumcs nocmassisime
00CmMOoBepPHY0 UHOpMayur 0 Haguz2ayuu rninamgopmMbl peweHue, s0po Ha3eMHbIX MOBUbHbIX ycrex
cucmemsbl, npedHasHadyeHHoU O MOHUMoOpuUHea Oeghopmayull MmpaHCrIopMmMHbIX coopyxxeHul. B
YacmHocmu, af2opumm MOYKU Knaccughukayuu rpednazaemcs, 8 KOMOPOM moyka ucrpasums pacro-
NI0XKeHUe 08UXKYyu,e20Ccs mpaHCcrnopmHo20 cpedcmea rnpuceausaromcesi coomeemcemeayruue fnuHelHbIe
eeomMempuyeckue anemeHmsbl. 3mom Modxo0 OCHOBaH Ha HaUMEHbUIUX Keadpamoa MaluUHb! OrOPHbIX
sekmopos (LS-SVM) dns pacrniosHasaHusi obpasos. Ee obwul obbem OomkeH obecriedumb UHCMPY -
MeHm 0711 asmoMamu4yecKo20 U38/IeHEeHUSI mpaeKkmopuro asmomobusis u e rnocredogamesisbHOCMU,
Yymobbl docmasumb MOYHY0 UGeHMUGbUKaUyUu MmMOYKU eblpasHusaHue rnepexoda. Ha camom dere,
MoYHoe ObHapyXeHUe MOYKU repexoda uMeem pelwiaroujee 3Ha4yeHue, MocKosbKy OH co3daem coom-
gemcmeyruue oepaHu4deHuss Mexaoy UCMONTHUMerbHbIE iaHbl cmpoumersiscmea U 0mobpaXeHus UH-
opmayuu. CriedogameribHO, NpsiMble cpagHeHUs Mex0y Ou3alHOM cedyeHUl U U3MepeHHbIX npoghu-
nied nanybHbIx cmpoumerniscmea Moxem bbimb MPUMEHeHa, makK 4mo Kpumuyeckue deghopmayuu Mo-
eym 6bimb 06HapyxeHbl. [posepka pe3yrnbmamos U 8bi800bI OCHOBaHbI Ha peaslbHbIX mecmax.

* MNepeBopg TeKCTa OCYLLECTBIIEH C MOMOLLbIO NporpaMMbl Google-nepeBoaymk.
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