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Range imaging (RIM) cameras simultaneously acquire a grayscale and a distance image of the space
projected onto the sensor. Currently, these cameras are in an early stage of development and only few
products are available off-the-shelf. These products provide images of about 200x200 pixels, offer up to
50 frames per second and yield cm-level accuracies at distances of a few meters. However, the underly -
ing physical principles and the rapid further development indicate that the performance limits have not
nearly been reached yet.

Each individual frame of a range image represents a snapshot of the geometry of the surfaces
mapped. The high spatial and temporal resolution along with the simultaneous acquisition of radiometric
and geometric information renders RIM an attractive technology for deformation monitoring, in particular
for structural monitoring.

We present experimental results from two bridges showing that vibrational modes with mm-level amp-
litudes can reliably be determined using a PMDTec Camcube 2.0. The noise at the level of the individual
pixel and frame is successfully mitigated by filtering in time and space. We also discuss the current limita-
tions and compare them to theoretical performance limits based on the underlying physical principles.*

HuanasoH momoepacgpusi (RIM) kamep oOHOBpeMeHHO npuobpemampe OMMEHKU Cepoeo U paccmosi-
Hue obpa3s npocmpaHcmea npoeyupyemcsi Ha damyuk. B Hacmosiwee eapeMs amu kamepbl Haxo0simces
8 paHHel cmaduu pa3sumus, U nub HeMHoaue rpodyKmbl O0CMYIHbI 8He-werbgha. Imu rnpodyKmel
obecneyusarom u3dobpaxeHusi okono 200x200 nukcened, npednazaem 00 50 kadpos 8 ceKyHOy U 8bi-
X00 CM YpPOB8HS MOYHOCMU Ha pacCmoOsHUU HECKOMbKUX Mempos. Tem He MeHee, OCHOBHble ¢hu3ude-
CKue npuHyunsl u 6bicmpo2o dasnbHeliuea0 pa3gumusi oKasbi8arom, Ymo npou3gooumesisHOCMb rnpe-
Oenbl MoYymu He bb110 docmuaHymo.

Kax0Obiti omOernbHbIl kadp duana3oHa usobpaxkeHue rnpedcmasrisem CHUMOK 2e0Mempuu MO8ePXHO-
CmMu HaHeceHbl Ha Kapmy. Bbicokum npocmpaHcmeeHHbIM U 8peMEHHbIM pa3peweHuUeM, a makxe 00-
HospeMeHHoe rnpuobpemeHue paduoMempuyeckol U eeomMempuyeckol uHghopmayuu okasbieaem RIM
npusnekamersibHasi mexHorsoaus 05 0eghopMayuu MOHUMOpPUHa2a, 8 YacmHocmu Ofid CMpyKMypHO20
MOHUMOPUH2a.

Mbi npedcmasnsiem pe3ynbmamsl 3KcriepuMmeHma ¢ 08yMsi MOCmamu, rnokasbsiearoujue, 4Ymo Koneba-
mersibHble MOObI C MM Ha ypoeHe amrnumyobl Moxem 00Ccmoe8epHO bbimb orpedesieHa ¢ MOMOWbIO
PMDTec Camcube 2.0.lLlym Ha yposHe omOierfibHbIX ruKcesnel U pambl YCreWwHO CMs24eHbl rnymem
unbmpauuu 8o 8pemeHuU u npocmpaHcmee. Mbl makxe obcyOumMm cyujecmesyroujue o2paHuYeHus U
cpasHume UX C meopemuyeckumu rpedesiamu rnpou3sooumesribHocmu Ha ocHoee 6a308bix husuye-
CKUX MPUHUUIIOS.

* MepeBoa TEKCTa OCYLLECTBIEH C NOMOLLbIO NporpaMmbl Google-nepeBoauyuK.
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