What is Where: Inferring Containment Relations from Videos
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In Space

Containment relations 1n 3D space.

Top: A RGB 1mmage of a desktop scene.

Middle: depth images from the front view.

Bottom: depth images from the top view.

== (a) and (c) violate ON relation and IN relation,

’ ~= respectively. Only (b) is considered to satisfy both
\P=] IN and ON relations.
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In Time
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(a) Recovering hidden objects with severe occlusions. . . . .
(b) Inferring subtle human actions rovein ® et o chonge @ ohioct C changes without human intervention violate the
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Experiment Results

Structured, qualitative and abstract interpretation of containment
relations over time 1n a scene. The goal 1s to answer “what 1s where over

time”. (Right) The inferred containment relations. The numbers on edges I \ — BV
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Confusion matrix of relation change recognition. (b) Refined tracking results.

(a) Human pose sequence only. (c) The probability of the object contained by

(a) Given a RGB-D video, we first track objects and human skeletons 1n
3D space.

(b) At each frame, the tracked 3D bounding boxes are used to construct
containment relations, whereas tracked human skeletons are used to
detect containment relation changes.

(c) Across the video, a joint spatial-temporal inference method 1s used to

H 1th obi , : : :
(b) Human pose sequence with objects context each possible container in space.

(c) Joint inference 1n our method.

e s : _ (d) The inference result matrix given different

length of the same video. The results are
corrected as more information provided.
(¢) Ground truth.
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find the optimal sequence of containment graphs. The containment occlusion | occlusion | occlusion
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