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Based NBV Selection
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Tracks Selection in SfM Incremental RA

Hybrid SfM Progressive StTM
CVPR 2017 3DV 2018 ISPRS P&RS 2019 1JCV 2021
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Large Meshing

Mini Drone and Robot Fusion

Aerial and Ground Fusion Image and Laser Fusion
ISPRS P&RS 2018 IEEE T-CSVT 2020 IEEE Sensor Journal 2021 3DV 2019
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Complete and Accurate Indoor Scene

Capturing and Reconstruction Using a Drone and a Robot
IEEE Sensor Journal 2021

UAV: DJI Spark

Robot: TurtleBot

DJI Spark Video TurtleBot (GoPro) Video
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Aerial Map C onstmction Reference Image Synthesis

Video Capturing and Frame Exn‘action\

K

| I

| ! il || | \

I o e @ I { 5 I I mr

I Original Frames I I I g I I I'Il

I I SfM Point Cloud I Ground Planes
[ geE e, | |

I e o o I f{“".,}_ ’ ? I ----------

| Sl (1 [ o

7‘:‘»
| Extracted Frames I § i > "‘E et I ...........

T T

Wheel Odometry-based I.mage Retrieval

Pipeline: 1) aerial map construction, 2) reference image synthesis, 3) ground robot localization,
and 4) indoor scene reconstruction
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Distributed Graph Cuts Parallel Graph Cuts AL for Fine-Level Scene Parsing
IEEE TIP 2016 IEEE TIP 2017 3DV 2018
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Semantic Depth Completion AL for Large 3D Scenes Semantic Road Mapping
PR 2020 IEEE T-CSVT 2021 ICRA 2021
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Semantically Guided Multi-View Stereo for Dense 3D Road Mapping

ICRA 2021

Semantic Segmentation

[

Camera Intrinsic Images
and Extrinsic
Parameters by SfM

Neighbor Views Depth-map Depth
Selection Initialization Propagation

Depth-map
Completion and
Merging

A) Semantically Guided Neighbor Views Selection
B) Semantically Guided Depth Map Initialization
C) Scale-Adaptive Depth Propagation

D) Semantically Guided Depth Completion and Merging

I

Dense Point Cloud

Dense Semantic 3D Map

(a) w/o SegView+Seglnit+
SegProp+SegComp

(d) w/o Sel’rop

(e) w/o SegComp>

BN
(f) w/ SegView+Seglnit+
SegProp+SegComp



Urban-02 (8428 images, 3.1km)

LiDAR Map Ours (Dense Semantic 3D Map)

OpenMVS [42] CasMVSNet [32] VisMVSNet [33]

AU LU X T A\ S it % B = 4 3E S ith [F]
(8428iEEIEIZEHE R, 3.1ERE)




‘g S

Mesh Model (9M facets) LOD2 Model (8K facets)
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Point cloud
(N=50000) . !
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Conv
A i Pixel Wise Floorplan
- A | | | # Geometry and Semantics
— {_ Dilated Residual Semantic | Max Pooling Max Pooling  Max Pooling | PointNet Branch
a' Network features _/-___#:'____f'
51 - Floorplan Branch
fmages - ! Image Branch
p 4

FloorNet, ECCV 2018

Z ~ A4 layoutHeight (H)

Panorama Branch (Bp)

! ResNet

élweznlﬂé

2D Floor Plan

r Pla gt ”/ H

Output 3D Layout

Ceiling Branch (B() Floor Plan Prob. Map (M)

DuLa-Net, CVPR 2019

Ceiling-view image

SOTA structured modeling in CV
Prefer data driven approach

Final model

\olumetric Modeling, ISPRS P&RS 2019

CasTiE (M 44 CHURCH 1%

Kinetic Shape Reconstruction, SIGGRAPH 2020

SOTA structured modeling in CG
Prefer direct points processing



Variational Building Modeling Urban Scene Modeling
3DV 2017 ECCV 2018
LOD2 0 X EEH LOD2 =5 X EER

Non Manhattan LOD Modeling Multistep Indoor Modeling
IEEE TIP 2021 ISPRS P&RS 2021
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Vectorized Indoor Surface Reconstruction from 3D Point Cloud

with Multistep 2D Optimization
ISPRS Journal of Photogrammetry and Remote Sensing 2021

(c) Close-up of point cloud (left) and mesh (right)



Dense point cloud

Pipeline:

NP
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L. Floor point cloud _ _;

Ly oy

Cylinder point cloud Cylinder model potential walls selected walls Wall model

1) scene segmentation, 2) floorplan generation, 3) non-wall structure reconstruction,
4) wall structure reconstruction, and 5) LOD2 model assembly



Meetingroom LOD?2 Mimap_bim_01 LOD2 Mimap_bim_02 LOD2
366 facets 262 facets 560 facets
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Insta360 Pro2

Mesh model, 3M facets LOD2 model, 930 facets Textured LOD2 model
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Qurey image

Database image Database semantic

BIREEELAKINE: 92.1%, ELAPFEIZZE: 0.41m
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tREEB1BEARX (177500 F %, 67 FEAKEAXIE)
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}'Qurey image Qurey semantic Database semantic

ENLESEE: 1236, ELARINE: 1229 (99.43%) , ELDEEH: 1156 (93.5%)

JERESB1 ERNARX (177501 F %, 67 FHKEAXE)
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