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Structure from motion (SfM) for movies and TV shows Depth-guided structure from motion

2a. keypoint detection &
« asetof video frames observing a scene 100% | CorrevspO”deﬂce search

Goal

» estimate camera poses
« reconstruct 3D structure of the scene 80%
Challenge

small parallax (p)

structure from motion

motion — parallax — 3D structure

3x more videos with parallax < 0.5

3x less videos with parallax > 1.0
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pre-trained 2b. dense depth-maps 5. depth-guided
StudioSfM dataset incremental reconstruction
» accurate: annotated by professional Depth-guided initialization
visual effects artists « reformulate the initialization problem v robust & accurate: perspective-n-point (PnP) problem
: gag]ri;a:%%osiﬁm oud * reqgularize the incremental reconstruction process v “known” scene geometry, unknown camera pose
. diverse: 130 shFc))ts with 21K frames frorm 0% « work with off-the-shelf pre-trained depth estimator v robust small parallax
15 TV episodes StudioSIM ETH3D « do not need additional training data X numerically unstable if parallax is small

« work with multiple depth estimators

Our method: using depth prior Depth-guided incremental reconstruction

* minimize Epg+ Epe
* reprojection error Epg
« depth consistency error Epe

* regularize the optimization process

COLMAP's initialization, Schonberger CVPR'16  notincluded in COLMAP

Wp<0.5 ®0.5<p<1.0 = 1.0<p DPT-large, DPT-hybrid, MiDaS-small, AdaBins, etc. X unknown scene geometry, unknown camera pose

Experiment results Qualitative results
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