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Introduction

Y

"Open the drawer” a “Turn off the floor lamp’

SceneFun3D: Fine-Grained Functionality and Affordance Understanding in 3D Scenes

J

Functional interactive Motion Natural language
element annotations annotations task descriptions
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The SceneFun3D dataset

Functional interactive element annotations

Motivation

1. Existing methods are heavily focused
on understanding 3D scenes on a
coarse object level.

2. In real-world applications, agents
need to interact with the functional
interactive elements (e.g., handles,
knobs, buttons) and reason about
their purpose in the scene context to
successfully complete tasks.
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: "Open the fridge"

"Turn on the
ceiling light"

"Change the
. room's
» temperature using
= the radiator's
thermostat"

We introduce SceneFun3D, the first large-scale dataset with highly accurate
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“Open the top
oven door”

Interaction annotations in 3D real-world indoor environments 710

Building the SceneFun3D dataset

Commodity-level
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Functional elements Descriptions Motions Affordance categories Video sequences Hires RGB-D
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Laser data processing Registration and alignment
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\Laser scan fusion

Combined iPad camera Hires RGB-D 3D  Global reg.
laser scan / \@se refinement Reconstruction w/ Predator

Local reg. w/
multi-scale ICP,

High-resolution

\ laser scan

Posed RGB-D

Annotation framework
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Lightweight web-based tool

IPad frames

\w/ accelerated raycasting /

Baselines and experiments Project page

Coarse-to-fine learning based on a curriculum
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Task 1: Functionality segmentation

Mask3D-F affordance pred. GT affordance masks Mask3D-F instance pred.  GT instance masks
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Task 2: Task-driven affordance grounding
OpenMask3D-F OpenMask3D-F OpenMask3D-F OpenMask3D (Takmaz et al., 23)
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“Unplug the electric kettle “Change the room’s temperature “Open the left cabinet door
from the power supply” using the radiator’s thermostat” under the sink”
Task 3: 3D motion estimation

Input Point Cloud Mask3D-F
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Potential applications
‘Roboﬁcs

“Open the left middle drawer of
the wooden cabinet”

“Turn off the ceiling light”
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