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Motivation
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SceneNNdataset

Å100+RGBD scenes

ÅRaw videosfrom 2,000 to more than 10,000 frames

ÅReconstructed triangle meshesin PLY format

ÅPer-frame camera poses

ÅPer-vertexand per-pixel labelling 

ÅAnnotated bounding boxes, object poses

ÅCategories: Workplace (27) Bedroom (19) Living room (8) 
Kitchen (11) Study space (9) Meeting space (3) Lounge (8) 
Other (10), Asus Xtionand Kinect v2 comparison (6)

http://www.scenenn.net
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Input

RGB Depth
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3D reconstruction



3D reconstruction
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Output: 3D segmentation and annotation
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Output: 2D segmentation and annotation
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Reconstruct

Capture

Annotate in 3D

monitor
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tbookshelves

keyboard
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ÅTriangle mesh
ÅCamera poses

ÅPer-vertex and per-pixel labels
ÅBounding boxes, object poses

Workflow summary



RGBD Reconstruction

DVO SLAM
[Kerl et al., IROS 2013]

Elastic Fusion 
[Whelan et al., RSS 2015]

Elastic Reconstruction
[Choi et al., CVPR 2015]
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Reconstruction statistics

CPU Intel Core i7 5960X @3Ghz, 32GB RAM
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Annotation
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ÅPer-vertex and per-pixel labels
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Graph-based segmentation

Supervertices
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Markov random field

Regions
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Imperfect segmentation

Over-segmentation Under-segmentation
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User interaction
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Merge

Before After
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Extract

Before After
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Split

Before After
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Example

5x
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Final results

Refined segmentation Annotation and bounding boxes
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Proof-of-concept applications

ÅAnnotation transfer

ÅShape completion

ÅScene relighting

ÅCAD scene synthesis

ÅNovel view synthesis
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Reliable labels transferredNearest neighbour label propagated

Annotation transfer

Input
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Reliable labels transferredNearest neighbour label propagated

Annotation transfer

Input
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PolyMender
[Ju, SIGGRAPH 2004]

Screened Poisson reconstruction
[Kazhdanand Hoppe, SGP 2013]

Geometry-level shape completion

Input
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Semantic-level object completion
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Scene relighting

Input Reflectance Shading Relighting27



Scene synthesis
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Co-occurrence 
[Xu et al., TOG 2013]

Placement probabilities
[Chen et al., MM 2015]

desk chair



Novel view: widening FOV
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Novel view: widening FOV / near plane clipping
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ConclusionsÅ100+RGBD scenes with fine-grained annotation.

ÅPotential applications
ÅAnnotation transfer
ÅShape completion
ÅScene relighting
ÅScene analysis and synthesis
ÅNovel view synthesis

ÅFuture works
ÅOnline platform for benchmarking, e.g., 

object detection and recognition. 
ÅExtend and maintain the dataset with help from 

community.
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Challenges

ÅCurrent reconstruction takes 1 ς2 hours to complete. 

ÅCurrent annotation technique requires 30 ς45 minutes per scene for 
refining segmentation and annotation. 

ÅTexture is generated using a baseline method. 

ÅResolution 640 x 480 is limited but no better consumer-grade RGBD 
camera is available. 

32



.ŜŦƻǊŜ ǿŜ ŜƴŘΧ

More segmentation and annotation from some popular categories:

ÅWorkplace

ÅBedroom

ÅLivingroom

ÅKitchen

ÅLounge
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