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Motivation

Dataset Quantity Annotation = Format  Pose
NYU v2 1449 frames  All Image N
SUN RGB-D 10K frames All Image N
RGB-D v2 17 scenes All Cloud Y
TUM 4’7 scenes N.A. Image Y
SUN3D 254 scenes 8 scenes Cloud Y
Ours 100 scenes All Mesh Y



SceneNNlataset http://www.scenenn.net

A100+RGBD scenes

ARaw videofrom 2,000 to more than 10,000 frames
AReconstructedriangle meshesn PLY format
APerframe camera poses

APervertexand per-pixellabelling

AAnnotated bounding boxe®bject poses

ACategoriesWorkplace(27) Bedroom (19) Living room W
Kitchen (11) Study space (9) Meeting space (3) Lounge @3 i
Other(10), Asusxtionand Kinect v2 comparison (6)
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RGB Depth



3D reconstruction




3D reconstruction




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




Workflow summary

Capture

ATriangle mesh
ACamera poses

B monitor
W keyboard
- | [ poster
M cabine
% B bookshelves
¥4 [ trash bin

Reconstruct |§ Annotate In 3D Aounding boxes, object poses



RGBD Reconstruction

A

DVO SLAM Elastic Fusion Elastic Reconstruction
[Kerl et al., IROS 2013] [Whelan et al., RSS 2015] [Choi et al., CVPR 2015]"




Reconstruction statistics

086 Bm RGBD SLAM
Bl Pairwise
201 alignment
10219 frames mm Correspondence
311 l‘ll 3482 frames B Pose
optimization
093 D N o emes | cegration
?83?% -I-. 5490 frames
0 40 80 120  minutes
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CPU Intel Core 17 5960X @3Ghz, 32GB RAM



Annotation
Capture ?

ATriangle mesh
ACamera poses

B monitor

W keyboard

[ poster

. M cabine

W bookshelves
i3 [ trash bin

' APervertex and pepixel labels

Reconstruct Annotate In 3D Aounding boxes, object poses

12



Graphbased segmentation

Supervertices
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Markov randont
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Imperfect segmentation

Oversegmentation Undersegmentation
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User interaction



Before




EXxtract

Before




Split

Before After
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Final results

li ' |

Refined segmentation Annotation and bounding boxes
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Prootof-concept applications

AAnnotation transfer
AShape completion
AScene relighting
ACAD scene synthesis
ANovel view synthesis



Annotation transfer

Input Nearest neighbour label propagated
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Annotation transfer

Nearest neighbour label propagated
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Geometrylevel shape completion

HIH SI

Input Screened Poisson reconstruction
[Kazhdarand Hoppe, SGP 201.3]




Semantidevel object completion

Nguyen et al. B 3D ShapeNets B PolyMender M Screened Poisson
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Scene relighting
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Input Reflectance Shading Relighting



Scene synthesis

desk chair

Placement probabillities
[Chen et al., MM 2015]
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{monitor
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1laptop
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1kitchen sink

{keyboard
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1bed
1books
1pillow
1fridge
{bag
1trash bin
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P stove

Cooccurrence
[Xu et al., TOG 2013]
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Novel view: widening FOV

JF"%, 457 TREE §




Novel view: widening FOV / near plane clipping




A100+RGBD scenes with firgrained annotation. Conclusions

APotential applications
AAnnotation transfer
AShape completion
AScene relighting
AScene analysis and synthesis
ANovel view synthesis

AFuture works

AOnlineplatform for benchmarking, e.g.,
objectdetection and recognition.

AExtendand maintain the dataset with help from ! /
community. '
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Challenges

ACurrent reconstruction takesd2 hours to complete.

ACurrent annotation technique requires %5 minutes per scene for
refining segmentation and annotation.

ATexture is generated using a baseline method.

AResolution 640 x 480 is limited but no better consugerde RGBD
camera is available.



ST2ZNBE 6S SYyRX
More segmentation and annotation from some popular categories
AWorkplace
ABedroom
ALivingroom
AKitchen
AlLounge
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