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This paper presents an innovative procedure for the analysis of vertical movements of a structure.
Here, the focus is on tunnel monitoring and especially on underground lines, where all measurements
need to be rapidly carried out during the night, when traffic is stopped. The main concept is the substitu-
tion of optical geometric leveling, based on levels and rods, with an image-based solution coined "photo-
grammetric leveling". The proposed method is notably quicker and more economical. A calibrated digital
camera is adopted to capture an image of two special rods placed (or hung) on a pair of height bench-
marks. Some targets on the rods are used to determine the vanishing line, that is then used to rectify the
image. The knowledge of the distances between opposite targets is used to remove a final scale ambigu-
ity. This allows the estimation of the height differences between the benchmarks by using just one image.
Several tests with synthetic and real data were performed to check the accuracy of the method. In addi-
tion, some theoretical, practical and numerical results, along with the advantages, limitations, and failure
cases of the photogrammetric leveling approach are addressed.*

Oma cmampbs npedcmasnssiem UHHOBaUUOHHbIE rpouedypbl O51s aHanu3a eepmukarbHbiX 08UXeHUU
cmpykmypebl. 30eck akyeHm denaemcs Ha MyHHeslb MOHUMOPUH2a U 0COBEeHHO Ha UHUU Mempo, 20e
8ce usmepeHuUsi 00mKHbI bbimb 6bIcmpo Npo8edeHbl 8 MeYyeHue HoYU, Koeda 08UXeHUEe MpeKpauaem-
cs. OcHosHas KOHUEeNuusl 3aKkmo4aemcsi 8 3aMeHe OfMmuUYEeCcKo20 2e0MempuyecKue eblipasHUBaHUS,
OCHOBaHHbIU Ha ypOBHSIX U cmepxHel, ¢ usobpaxeHuemM peweHue Ha base rnpudyman "ghomoepam-
Mempu4ecKkux ebipasHusaHusi".llpednazaembili Memood 3amMemHo bbicmpee U 3KoHoMuYHee. Kanubpo-
8aHHbIU yughposol Kamepb! npuHUMaemcsi 01 3axeama u3obpaxeHus 08yx crieyuarnbHbIX CIMEPXHSIX,
ycmaHo81eHHbIX (Uflu Mo8ecusiu) Ha napy ebicoma mecmos. Hekomopeie yenu Ha CmepXXHU UCHOMb3Y -
tomcs On1s orpedesieHUs1 ucye3arowjue JIUHUU, Komopasi 3ameM UCrosib3yemcs 0715 ucrpasieHust u3ob-
paxeHusi. 3HaHue paccmosiHUl Mex0y MPOMUBOMOMOXHBIMU UersMu ucronb3yemcsi Onsd yOaneHust
OKOH4YamesibHo20 98YyCMbIC/IEHHOCMU Macwmabe. Omo r0380/75em OUEHKU pa3HOCMuU 8bICOM MeXOy
mecmos, Ucrosib3ys MoJibKo 00HO U30bpaxeHue. HecKonbKko mecmos ¢ CUHMEemMUYECKUX U peaslibHbIX
OaHHbIX bbiriu rposedeHsl Or1s MPo8epKU moYyHocmu memoda. Kpome mozo, HeKomopble meopemudye-
CKue, rnpakmu4eckue U 4YUC/IeHHbIX pe3yrbmamos, Hapsdy ¢ rnpeumyuecmeamu, o2paHudeHuss u Hey-
Oayu crny4yaee chomoepamMmempuyeckux rnodxoda ebipasHuUsaHUsi adpeco8aHabl.

* MepeBop TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmbl Google-nepeBoauyuk.
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