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Measurement of transparent or translucent objects is an important technology with broad
potential applications. In the computer vision field, computational photography approaches
that combine optical design and computational algorithms to obtain informative images have
been actively developed to enhance and restore images. However, it remains difficult to
recover invisible information contained within transparent or translucent objects because
light penetrates and scatters inside the object, heavily degrading observed images.

Our goal is to recover invisible information that has been degraded by scattering and is too
complex to be directly measured and analyzed. In this thesis, we propose a measurement
framework using either spatially or temporally modulated light that conveys the frequency
responses of the translucent objects. We model the spread of modulated light at several
frequencies. Based on this model, we recover invisible information from translucent objects
by processing the frequency responses.

Using a projector to realize spatial modulation, we reveal how the pattern projection
conveys the information of spatial spread of light. Using a Time—of-Flight (ToF) camera to
realize temporal modulation, we propose a model for the distortions caused by the temporal
spread of light. Based on these relationships, we recover clear images stored inside
translucent objects, accurate 3—d shape, and material. We demonstrate the qualitative and
gquantitative effectiveness of our method in real-world experiments. Herein, we show that
both spatial and temporal spread of light can be analyzed using modulated light.
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RTBZ ML, ZOBMBECHLT, BWETEBERHFCEEHWCH L WERORTTF
HBERELTVDS, ARBXTIHE, PTIZERRSEDORREBRNTNDS,
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PLED—EOBIERRR, RELTHAEE AW/ EHNE X URRAREDERD ORI ELT,
HERERRIELDENTNS, FICHEMNRBESARKINCOWTR, IEEDTIFAATOERIIE ST
ROMABDPIEE > HREROWRSEFTH O, FROEMIHRULUACHAFAZRLZRIZBNT, J
VEa—FEYa BB A NERKOBHTREMOMEIRKESHERTZ2D0LELSND. B
BIRAHEROEBICEERRFEETAMEALLT, FRBFICHFSTLHLIZPREN. &0,
FIH L (FHREE) ORMMRXELTHEDOHEBOLED S,




