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Why it matters — Teaching Al to interpret assembly instructions

A Diverse Collection of 36 IKEA Furniture Pieces

« Autonomous 3D shape assembly requires task planning, visual grounding, and control.
- Utilizing instructions, including manuals and how-to videos, requires grounding them in 3D over time.
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Our Dataset: IKEA Mawnuals ok Worle
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- The first multimodal dataset with extensive 4D groundings of assembly in internet videos.
« Reveal how furniture parts connect in 2D and 3D with parts’ 6-DoF poses and segmentation masks.

« Provide fine-grained temporal alignments (steps—substeps—frames) from instruction manuals to
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36 furniture items provide diversity in 3D geometry, structure, material, and dimension.

Detailed Step-by-Step Instructions

Plan Variations from Internet Videos IKEA-Manual vs IKEA Video Manual

— —_—
. "’ T _——— T H
s A A T B
/\ t“ :. "‘o
=/, ;r g F) i < R
T »
| X' R our assembly plan is
left leg first right leg first more detailed

- 25% of furniture objects have more than one unique assembly sequences.

Complexities in Real-World Videos

Camera Changes
ZOoOMms, movements,
switches between views

Similar Parts
ambiguous assembly
and disassembly steps.

Heavy Occlusion Complex Backgrounds

occlusion with hands
and other parts

e.g., multi-person and
outdoor assembly.

internet videos

to 3D models

How we got the Mghwquatﬁ spatial-temporal aligned annotations? A semi-automatic pipeline
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- Instruction videos from the internet bring challenges in visual grounding.
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Applications

Break down 4D grounding of videos into sub-tasks.

Part-conditioned Segmentation

Ground Truth CNOS SAM6ED
Challenges from visual complexities.
Part conditioned Pose Estimation
Ground Truth MegaPos SAM6D

Inaccurate estimated depth can weaken the results.

Mask Tracking

Ground Truth

Cuties SAM?

Harder than existing benchmarks for VOS.

Shape Assembly with Instruction Videos
Ground Truth

Setting 1: Assembly from Video Annotation

Setting 2: Keyframe Extracted by GPT-40

VLMs face challenges in robustly detecting steps
and identifying involved parts in videos.

More details on the website!

We are the first
dataset to provide
6D pose
annotations on
internet videos for
furniture assembly

Scan for more
details!



