Elf& = 4EE ZE W5 PRI K o)

A=




ARBRIG=EG=HEE

BHIRE
ZHEE
15 =R

GIS
BIM

SER=4

THEHAR T EHLEREF

Structure from Motion Mesh Modeling
Multiple View Stereo Mesh Optimization
Semantic Segmentation Texture Mapping
Scene Completion Rendering

ARG =

Elfx=4=E

WS NE HlEg A

Oblique Photograph SLAM
Aerial Triangulation Odometry
Tin Mapping Re-Localization
DSM/DEM/DTM Planning

JLE i
g4
VR/AR/XR

¥ B iL
BB
SHATERE



B =4 EEMRHIE

David Marr ‘
(MIT) Z I AEG KE )
R. Hartely A. leserman 0. Fau;as L. Van Gool M. Polleeys
(ANU) (Oxford) (INRIA) (KU Leuven) (ETHz)
Elf&
= 119 %
l HEEE (MAKRAED) b sk A A
. HERBIENE
FHIEREEN

|

RS ERE GIREMED

Y S T
2. 54 R E A HRE XS I E

Triangulation,

| <L =
B e B

PnP, Averaging

|

L=

= HARE
l EEEE STARML) JELE M = TR Ak
MEHEIAS (BfsE) Bundle Adjustment
2" - O

.
D e o mmm mmm e e e e e mmm mmm mmm e M M e Rmm Mmm M M Mmm M M m M M M M M R e e e



ARMBEGREG=SEETERS




ARG REG=HEETERS

Zhang et.al. SIGGRAPH ASIA 2021 Zhu et.al. ICRA 2021

Geometry Acq uisition Geometry
based based

“i; Y
=7 iél

Cao et.al. RSS 2021 Yang et.al. IROS 2022



AMESRER=HEETRERS

Depth CNN

___________ =

| Project |
Tt—)t—l

& 1
! |

: I

T't —t+1 !

Project :

e o o =T o

Zhou et.al. CVPR 2017

Heinly et.al. CVPR 2015

Geometry Calibration Learning
based based

Self-Supervised Training

T [ Geometric | Te—+t [Photometric |- ---+
Dewd, |mqemnmm Less (3),0) [0

Pose Feature
Extractor

xtracto 2 I 4
= Ob e
backveard ( /\) : K (i
path only
> F——__I Cross-Entropy 7
Decod Loss (5 t
goarer Y: Supervised Training g

Schonberger et.al. CVPR 2016 Klingner et.al. ECCV 2020




AMESRER=HEETRERS

Al
\

4

5 J shared Weights
g~
s L
= Il )

1 shared Weights Tt DeptiMe ILossl
P I i
NG llllr- o \v
2 \ in - "
& \ Refined Depth Map

Feature Differentiable Cost Volume Depth Map
Extraction Homography Regularization Refinement

£ 2

Vu et.al. IEEE TPAMI 2012 Yao et.al. ECCV 2018

Learning

Geometry Reconstruction e
y ase

based

i

Schonberger et.al. ECCV 2016



AMESRER=HEETRERS

; &
i (AP RN 22

Rouhani et.al. ISPRS JPRS 2017

Geometry
based

Armeni et.al. ICCV 2019

Segmentation

e /W0 E

Hu et.al. CVPR 2020

Learning

based

Uniform
view
selection

Scale-invariant

‘ selection

Puyg
ec"q,h Class-balanced

selection

Original view
selection

Kundu et.al. ECCV 2020



ARG REGR=HEEETERY

Additional planes g

Nan et.al. ICCV 2017

Geometry
based

ionoslosd

Pue OVSNVY

uonezuejnbay

Lo i
g/ 'il
Ho

=l

E )

Wal point cloud Inial wall segments Candidate segment; Floorpian
’ g > \ 5
H I
Dense pointcloud | 2 s z
i 3 Cobing pot coud B oo f B m—
g 1 g
% Ll 2D arrangem
= g
& s
7 Frorp Floor planes Tioor lbels
Z Heigh diference
W

Cylinder point cloud

Han et.al. ISPRS JPRS 2021

A.ARNEE N | 5 @

Representation

I
Ceiling-view image Ceiling Branch (B() Floor Plan Prob. Map (M ;) Output 3D Layout

Yang et.al. CVPR 2019

Learning
based

Vertex Detector Vertex Localiser Edge detector
MxC PatchNet — /' — | VertexNet: vertexi|—
[BEG J i) H EdgeNet —n/ wireframe
PatchNet —\/ —| VertexNet —[vertex2] = —
EdgeNet —X —I vertices
. g —X shared — edges
. shared —>+/ —*| VertexNet —[vertexn] = 9
shared
PatchNet — %

point cloud features patchsamples  +/-patches predicted vertices edge samples  +/- edges  predicted edges
a5 & . . A — I~

Liu et.al. ICLR 2021



ARG REG=HEETE R,

ARSI
imatch found
L (Visibility Filtering (Sec. 5)

RN et @, f

Camera Pose Estimation

A rom 2D-3D Correspondences
Visual Vocabulary ¥ wing RANSAC

Sattler et.al. IEEE TPAMI 2017

Geometry
based

Query

Hierarchical
Localization

1) Global
Matchingﬂ

3) 6-DoF Sparse 3D model

Direct
Matching

Sarlin et.al. CVPR 2019

Localization

Kendall et.al. CVPR 2015

Learning
based

(a) Street-view Query (b) Last Layer Attention (c) First Layer Attention

i £ ]
(d) Aerial-view Reference (e) Last Layer Activation ~(f) First Layer Activation (g) First Layer Global Correlation

Zhu et.al. CVPR 2022




Geometry

based

Yew et.al. ICRA 2021

AMESRER=HEETRERS

Updating

i
i
it

Lo
Ch%d

LQJ

iamese Networks
Conv \ Conv f \ Conv ’ Conv /

based

He et.al. ICRA 2022



ARMEGREGR=EEETERS

ET 2Rt ERNRFREARIER




ARG REG=HEETERS

Calibration

,, -. , IREIREN A EEE



AR =

- v ~y_
\_/ \v
- \//
Reconstruction
«\/ _/I
\\_

ZHEERTERS

RlBRE =4/ LITER



- \v ™~ -
" N
- Segmentation p

AR = E&

ZHEERTERS

WA RN =4IRS5S E



ARG REGR=HEEETERY

BfMREN=HXERE



ARG REGR=HEEETERY

Localization

Database image Database semantic

<y Y EF @B T AE K TR EE




ARG REGR=HEEETERY

- \/ ™
EWH
~ Updating -
N N

K\/ —

" \_ ZHIpRT RN SEBEEH



ARMBEGREG=SEETERS




Eig = TR R PR <o)

- VAMBESREZSIOMARNE §

‘ @
1 Q H () \
1
I L @ QQ [
: 9 ./ I @ '
| o O \ ] O i e ! 1
| N '
I Vo ® / I
I A N 1
J o I H I
%4 9 !
o & 3 1
Cl) I
\ - - / - - ’\ II
_- - \ Pose estimation: 2D -> 3D 7
- N e o o o e o e o o o o o e o e - - — -
- AN
7 N
s
L7 O Chen et.al. CVPR 2022 Best Student Paper
-, -—m——m= N o e e e e e e o e e e e e e e = e e \
4 network . EPro-PnP o N
/ RGB image ™= weighted 2D-3D  wssssd probabilistic \
I B€ @mm== (orrespondences === object pose 1
I
I
1 (Dense Correspondences (learnable 3D coordinates & weights) ) 1
I
1
! forward L |
| [t [
I v 1
backward
I 1
I 2 [
: Deformable Correspondences (learnable 2D-3D coordinates & weights) 1
] I
\ ~ . : forward forward |
/ — — : I
1 st— — [] I
\ backward backward /
\ y _ V2




Elfs =4 EE PR R RI6) =

Hruby et.al. CVPR 2022 Best Paper

Pick & Solve

|
|
1
I
|
|
Picka=o0(p)|-1t-----
|
|
1
I
|
|
1
I
|
1

1
|
|
s i I
SREMUEIERE - -4 - - Homotopy from |
|
N atos I
) |
i |
' | |Score s, update s” |
Triangulation. | \\ ,' :
: , PnP. Averaging : S e - - - /'
\_// | : I =TT v
A/ : : e 0 0 O : /
! | /988N |,
g IR 1, NG00 e 0
N Bundle Adjustment I' I Y@@ K@@ I
/ : o o0 0

e mm mm mm mm mm Em o Em Em Em Em o Em oEm == P



Bl =4 EE MR P YRR IC)E

e EE (%M% l1%—> HETREY) IEI“JEE (ﬁz LES - = H1RED
Bentley ContexCapture ArcGlS CityEngine



o (TUWER: ©RTE=HEETHYE (SEE2=H. TARZ%. AR/VR, HEeHE
FEFINME, YOEES5TEEOEENME

49

- KEEE: JLARRS

\

St



