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Classic innovative design method
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APPLE Airpods Pro APPLE Airpods Pro
with MagSafe Charging Case Bluetooth with MagSafe Charging Case Bluetooth
Headset Headset
In stock: 7 ?21,900 Only 7 left in stock! ?21,900
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Classic innovative design method

Settings Settings
© Editmyaddress > © Myaddress >
[ View order history > (3 Orderhistory b
O Viewdiscounts > Q Discounts >
[5 Edit payment methods b [ Payment methods b
@ Help and Support > @ Help and Support >

X
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Classic innovative design method

Button
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Classic innovative design method
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Travelling Travelling

V;"h Travoel the World Why Travel the World
thisyears this year?

If you travel, you will not only

learn about foreign cultures.. If you travel, you will not only

learn about foreign cultures..

o
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Classic innovative design method 15 radius

This is Heaven!! This is Heaven!!

X
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Classic innovative design method

Price Range Price Range

From
$47

$40
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Classic innovative design method

Phone Number Phone Number

Date of birth Date of birth
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Classic innovative design method

Q W ¥ & B R LB Y &

User won’t be able to switch Most Important Pages
between pages without looking the Should be at the corners.
navigation bar carefuly.
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Classic innovative design method
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Classic innovative design method
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New Tab

New Incognito
Recent Tabs
Downloads
History

Bookmark

New Tab

.

New Incognito

3

O

Recent Tabs
4 Downloads
L History

.l Bookmark
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Property FeOture PROPERTY FEATURES
_______ . th o )  Beautiful Waterfront Location

.....
.........

Fast check-in experience

Free secure parking
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Classic innovative design method

Beautiful Waterfront Location Beautiful Waterfront Location
Fast check-in experience Fast check-in experience
Free secure parking , Free secure parking
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Classic innovative design method

Shipping t
Payment bippin Paymen
= Card
om Card

Card Number:

Card Number:
Expires on: CVV:

Expires on: CVV:
Cardholder Name:

Cardholder Name:
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Classic innovative design method

Discard draft Discard draft

OK Yes, Cancel
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Classic innovative design method

Delete Account Delete Account

‘."‘~'~|~ - \ 1M \ Tals ~ Mesle . y \ ! 11 - T L A 4 ~ ,‘-; -
Are you sure you want to delete Are you sure you want to aelete

your account: your account:

G cancel [
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Bali
¢

Bali is part of the Coral Triangle, the
area with the highest biodiversity of
marine species, especially fish and
turtles. In this area alone, over 500
reef-building coral species can be

/

X

Bali
¢

Bali is part of the Coral Triangle,

the area with the highest...

Explore More

.
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lcons
|C0nS See our lcons collections:
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AR prototyping method

4

https://developer.apple.com/videos/play/wwdc2018/808/
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https://developer.apple.com/videos/play/wwdc2018/808/

ARMN AR BT H & 16F

AR prototyping method

Total Balance

$10,832.55

This Month

¥ Income Qutcome

+$6,232 - $3,200

http://vovakurbatov.com/articles/how-to-make-mr-concept-video https://www.youtube.com/watch?v=Fm-4GPSn|94

BoF e HelFmT S Ena R


https://www.youtube.com/watch?v=Fm-4GPSnj94
http://vovakurbatov.com/articles/how-to-make-mr-concept-video
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AR prototyping method

Reality Composer
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Apple Vision Pro: Apple’s first spatial computer

2023.6.5 WWDC23

Apple Vision Pro —f 2o XS BT EAL,
AEFAFERNE T m, B8 M (ERE s

F5R, EEHRBER. RENMA (BHF
HERES. FHIFE) ErlNE=24fH.

Apple Vision Pro

Vision Pro R FHTE R S — 1T 8li{ER S
visionOS, 1L BEISA—Fh R EIF A S L

fREFAE TN INZE BRSNS B FATHIT
RE,

B EamEtlFmziT S anaR AR https:/www.apple.com/newsroom/2023/06/introducing-apple-vision-pro/
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Apple Vision Pro: Apples first spatial computer
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pple VisidrProvsapples first Spatial computer

In Nor ll()ll\\\(ml Bute -
mUlllmc(lm ex @ debuted Wilness
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'Spectives of I, A - -based Black Women
“through May 27, the

son and Genel Ambrose, founder of the cultural
Programming incubator Good Mirro

. The 14 featured artists explore themes of
ntity in works that fee celebratory

and
collection we

a8 Curated by WACO's eo-
a Knowles Law

family, community and ide

', honest and
uninhibited.
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"love. really.”
‘ is was a labor of love, reall
s+ work there. So, this w
their work out
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Apple Vision Pro: Apples first spatial computer
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Apple Vision Pro: Apple’s first spatial computer

ERBT
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1J: P& ﬂﬁt 2
Apple Vision Pro

NESHENEIN: NN
B AR

B e R AIFMSIT S ENERAR https://www.apple.com/newsroom/2023/06/introducing-apple-vision-pro/
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Apple Vision Pro: Apple’s first spatial computer

™

Apple Vision Pro HEZE
T80 App Store, FHFH]
MEER LB H A Do - AW
=20 app MIRNZT, HiB o e
o] 2+ A T A KB |

iPhone #[] iPad app.

B EamEtlFmziT S anaR AR https://www.apple.com/newsroom/2023/06/introducing-apple-vision-pro/
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RayNeo AR glasses

RayNeo X2 Lite

CES 2024, FZELF—NBZEF MicroLED
76 S AR BRER RayNeo X2 Lite, 1%/ mia &=
Bi% Tk AR1 ¥ 5, MAXRKREEFHF
Rayneo Al, NAFP®XRBIFARAHI“AI+AR” K

090 6

B e R AIFMSIT S ENERAR https:/www.rayneo.com/products/tcl-rayneo-x2
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3D Reconstruction

=HEERA—ESITENEEFMITENR R IUZRI— TR IR, FHIRY =4
BEERABEUN_HERFABA, EELIISPRI=HRE, @%, ZIRTHIA
RUEE, EEEN=@RUBEABTE, MERESSREBIR.

u [

[EEZMECEBBEEEZIAEMNEY, (depth camera) VLN, EFRAEMENN=
FIRAEERASFE 7 CEARE, PAGERIKinect, fERAYXtion A K IntelHY
RealSenseF NIVKRAVREMBRINEHRE, MIRES, B#EAHE, AEHZTH
MIZMHEITH R,

=]

S

—HEERAREIE RIS (Augmented Reality, TEBFRAR) FRNAIEAL, 2131
B EEN=ERE 0 A HZNFAZIARS VRIVIZ=H,
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3D Reconstruction
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Object Capture
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2T apigBiR—NeRF

Neural rendering for novel view synthesis

Input: sparsely sampled images of scene Output: novel views of same scene

B ek EelFmgit SEngiAR



2T apigBiR—NeRF

How does Nerf rendering a image

B ek EelFmgit SEngiAR
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Coarse rendering

Camera

BoF e HelFmT S Ena R
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Importance sampling for fine rendering

Inverse transform sampling
——
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Fine rendering

Ray | The final color

Volume of the ray |
Rendering y

\ N

Coarse samples I:":II:I Cw 2 T ac |:|
I 7] e—
/ i=1
@

Fine samples
B e R AIFMSIT S ENERAR



2T apigBiR—NeRF

Why Is viewing direction accepted as Input

B ek EelFmgit SEngiAR
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Instant Neural Graphics Primitives

B e R AIFMSIT S ENERAR Z2 %Rk https:/fgithub.com/NVlabs/instant-ngp



P2 aaigiE/R——Instant-NGP

Instant Neural Graphics Primitives

OL

L=2 b=15 1/No e —
z : m(y; )
E } 0.0
2 0 2 | y O OO
1/N 0 4 “7.]: = O-\ LF—»OOOO—>
| —T ' O .00 0
‘ T 0 0O
OO

T..
1 7 __ e _ J

\
O
(@)}
SO RO N = O
try

(1) Hashing of voxel vertices (2) Lookup (3) Linear interpolation  (4) Concatenation (5) Neural network

B e elFmirS e z2gekl: https:./lgithub.com/NVlabs/instant-ngp



¥ Camera Path

0,078

0,060
Add from cam split | < READ > =| Dup

Translate Rotate Local World

Nisnerfynerf_synthektichylego_hdribase_cam. json
Current keyframe 0/2:

JEEIS

0,000

0,860

1,000

B ek EelFmgit SEngiAR

camera path time

auto play speed

Del

Sek

Load

ol 2RNGHRR

Instant Neural Graphics Primitives

Save

Instant-NGP

¥ tiny-cuda-nn

Frame: 29.154 ms (34.3 FPS); Mem:
¥ Training
Start training Train encoding
Train envmap Train extrinsics
Reset training

Training paused

» MeRF rendering options
» NeRF Etraining options
¥ Rendering
" Render : 28ms
" Dynamic resoluktion 1920x1080 at 43 spp
L0}
Shade
Linear
Idenktikty
R:255 31 2 B:255
B, epo
1,000
Crop aabb
Snap to pixel cenkters
Debug visualization
Camera
B, 032
33,793
1,000
am cam smoothing autofocus
Advanced camera settings

¥ Snapshot

Snapshot save Load w/ Optimizer Stakte

N:\nerfynerf_synthetic\lego_hdribase. msgpack
¥ Marching Cubes Mesh Output
Mesh it! Save density PNG
125
2,500
Yertex Normals
unwrap
» histogram stuff
go to python REPL

Z2 %k https:/github.com/NVlabs/instant-ngp

Train network

Train exposure

Random levels

loss graph

max Spp

¥ Render mode

¥ Color space

dof
fov

zoom

MC density threshold

¥ mesh render mode

R |

ZHEJIANG UNIVERSITY

Train distortion
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Progressive Neural Radiance Field for Extreme Multi-scale Scene Rendering

B e R AIFMSIT S ENERAR Z2 %Rk https:/lcity-super.github.io/citynerf/



(a) Multi-scale Training Data

BoF e HelFmT S Ena R

(b) Progressive Growing Model

~ L=1
(] o base
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> 0o
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g’ ~L=1 ~L=1,2
= o= 03 =1,2,3
© 1]
- 0 o,
I@ Bbase B2 +Bs l
C3
~L=1 ~L=1,2 ~L=1,2,3
o [m] o= ~ L
1 1
m Bbase B: Bs +BL max
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|
|
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|
|
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|
|
|
|
|
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|
|
|
|
\
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0o

2o apnai/R———City NeRF

Progressive Neural Radiance Field for Extreme Multi-scale Scene Rendering

R R T

Residual Block

!
NS B

VW\  Integrated Positional Encoding
+ . .
. Residual connection
~ L=m,n Inclusive Multi-level Data Supervision

(Supervised by L=m and L=n imagery)

I TN NS TS IS T SIS SN SIS TS B G B B S S e e e

(c) Rendering with Residuals

L_max

Z2 %Rk https:/lcity-super.github.io/citynerf/
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3D Gaussian Splatting for Real-Time Radiance Field Rendering

3D Gaussian Spaltting

3D Gaussian Spaltting: IX1T = #HSHI{ARIAIH R A MIEER
Ip=2kR) . FToBFIARELIN1080p3EHT)E

At

Camera —>

/V Projection \
® e o \3" / V\

.. . Differentiable | —p
@ - I
O § Initialization | —» ‘ / Tapan s mage
®
: . Adaptive &
SfM Points 3D Gaussians Nan it |
ensity Contro —» Operation Flow — Gradient Flow

B e R AIFMSIT S ENERAR Z2 %R https:.//repo-sam.inria.fr/fungraph/3d-gaussian-splatting/
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3D Gaussian Splatting for Real-Time Radiance Field Rendering

3D Gaussian Spaltting

B EamEtlFmziT S anaR AR Z2 %k https:/repo-sam.inria.fr/fungraph/3d-gaussian-splatting/



B TFEAREEAR—3D Gaussian Splattirie

3D Gaussian Splatting for Real-Time Radiance Field Rendering

z\fgi" ZHEJIANG UNIVERSITY

Gaussian Splatting SLAM: E—1VI%3D GSW RIS =3DEZE T(E

B EamEtlFmziT S anaR AR Z2 %R https:/rmurai.co.uk/projects/GaussianSplattingSLAM/



BT ARIERAR——3D Gaussian Splattirit

3D Gaussian Splatting for Real-Time Radiance Field Rendering

Gaussian Splatting SLAM

| ( ) ¢
4, i P

I |

: ‘ ,

B e elFmirS e Z2 %Rk https://rmurai.co.uk/projects/GaussianSplattingSLAM/
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ORB SLAM

<

S
%%SU‘?\K\\@S" ZHEJIANG UNIVERSITY

Real-time SLAM library for Monocular, Stereo and RGB-D cameras

ORB-SLAM =2 PHIIEF Zaragoza K=HY Raul Mur-Arta

=

=)

]
J

SHIMDE SLAM &

Fio BEa—1TTENSIAM RZ, BB Rz, IRiR. BEIFEN, 2
— M2 EFRESSMSNER sLAM 22, BEIREEEH. SH. RGBD
VRO . E#ZiO\2{EA ORB (Orinted FAST and BRIEF) fE A E NI

SLAM RRBEVAZICMSTAIE

B ek EelFmgit SEngiAR



P aana/R——ORB SLAM

Real-time SLAM library for Monocular, Stereo and RGB-D cameras

«1s  Universidad
188  Zaragoza

Instituto Universitario de Investigacion

‘Q &= enlngenieria de Aragon
me  Universidad Zaragoza

ORB-SLAM2: an Open-Source SLAM System
for Monocular, Stereo and RGB-D Cameras

Raul Mur-Artal and Juan D. Tardés

raulmur@unizar.es tardos@unizar.es

© Authors of ICRA 2018 Paper 2692 Tue AM Pod U.7

B ek EelFmgit SEngiAR



ZoEaRIERAR——VINS MONO

A Robust and Versatile Monocular Visual-Inertial State Estimator

VINS-Mono @B AR AR LMIZUEZIA RN —ERBURIRE
SLAM 1222, EfETMHAFNBIEOMN VIO, {F£/H IMU FfR o1 Xis

S1EZR, BNEEBmdialt, T&/INSinE, EENL, A, MUk
= RIUZLENICINEE,

B ek EelFmgit SEngiAR
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2 apigRAR——VINS MONO

A Robust and Versatile Monocular Visual-Inertial State Estimator

Monoculor Visual-Inertial System (VINS-Mono)
Indoor and Outdoor Performance

Tong Qin, Peiliang L1, Zhenfe1 Yang and Shaojie Shen

& FEREAL HKUST

s=e= THE HONG KONG
thJ UNIVERSITY OF SCIENCE Aerial Robotics Group
AND TECHNOLOGY

Open source: https://github.com/HKUST-Aerial-Robotics/VINS-Mono

B ek EelFmgit SEngiAR



2o anias/ni——RD-VIO

Robust Visual-Inertial Odometry for Mobile Augmented Reality in Dynamic Environments

HSHIR T EENBaintl i R IE 2 21T RD-VIO

Bn:

o BEZAMEBEEZMIRIGHkERIFE (4Aiess:, hiSia=)
INAZEhim R oo (R E B2 1T

HAEER BT

o EEAMNEATEILIGE]

o fEBIIMURLIERNS17 = PHISFIEER BRVLED o) &R

o %nfim L BEWSSEAT BT

FTEESR:

o MLEIEIXMIBMIEE) TN ZE 4]

o FISIHE FRVFRHIERRERTC Aim /L 2I5R

o BnlimiTBHZIRZK
BT AR CIIIET SAIARA




2 anias/Ri—RD-VIO

Robust Visual-Inertial Odometry for Mobile Augmented Reality in Dynamic Environments

HSHIR T EENBaintl i R IE 2 21T RD-VIO

P BV AIA:

o wAFMEONEEMNARME

o SINTIMUBEHFEIEE, HiETBiEMNAIMU-PARSAC (IMU-
Prior-based Adaptive RanSAC) EERMMISYIIREIZIFRTF=E

2 S
e e  ZHEJIANG UNIVERSITY

FENB:

o FFheteMrIMRSEEE RS, BESLINBENAL Y% 1E5]
RO ZGTT

o FAIMUEHIBJARYFIEE(HTT, 3HBIZRFRIDISXIGRIER

HY T A 51 R

B ek EelFmgit SEngiAR



2o FannalonN RD-VIO

Robust Visual-Inertial Odometry for Mobile Augmented Reality in Dynamic Environments

miSIMR T EESnintl i R ETZE1T RD-VIO

B ek EelFmgit SEngiAR




ZoFarnahonN RD-VIO

Robust Visual-Inertial Odometry for Mobile Augmented Reality in Dynamic Environments

miSIMR T EESnintl i IR1EETZE1T RD-VIO

RD-VIO
Robust Visual-Inertial Odometry

for Mobile Augmented Reality in Dynamic Environments

o BEWZFIA MRS SWLIERMIEE)
o BEUZSCINRhSX 1 PIFIE R BV B] SE TR it ZlFR
ToEh T AT IR S AR R o BIMBAHIENEL, RD-VIOEREZESES Z#IZR TS EFISES



2 apial/R——VGGT

VGGT: Visual Geometry Grounded Transformer, CVPR 2025

B e R AIFMSIT S ENERAR Z2 %R https://ivgg-t.github.io/



2o apias/RN—VGGT

VGGT: Visual Geometry Grounded Transformer, CVPR 2025

Add Global Frame Camera Head Cameras
C“merf token Attention Attention I
i ‘| IR - —
—_ —> —> g X Depth maps
[ [ I
Concat
— —> e
—> — DPT — Point maps
e T > Tracks
= —
X L times L y

B e R AIFMSIT S ENERAR 2%k https://ivgg-t.github.io/



2 apial/R——VGGT

VGGT: Visual Geometry Grounded Transformer, CVPR 2025

64 Views

B e elFmirS e Z2 %R https://ivgg-t.github.io/
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Fast3R

2o apiasR—

v
— - _///Fast3R

0.78

DUSt3R Spann3R Fast3R
3D Reconstruction FPS

1000+ Unordered, Unposed Images 1 Forward Pass

Camera Poses

B e et S RNaRA Z2 %R https://fast3r-3d.github.io/



2o apig/Rn——Fast3R

Fast3R: Towards 3D Reconstruction of 1000+ Images in One Forward Pass, CVPR 2025

B e R AIFMSIT S ENERAR Z2 %R https://fast3r-3d.github.io/



2o apig/Rn——Fast3R

Fast3R: Towards 3D Reconstruction of 1000+ Images in One Forward Pass, CVPR 2025

Website | Paper | Code

Upload unordered images of a scene, and Fast3R predicts 3D reconstructions and camera posesin  How to use:

one forward pass. Works with mixed camera types (e.g., iPhone + DSLR) and aspect ratios. 3D from images: Select and upload multiple images of a scene (Ctrl/Shift + click to select multiple)
3D from video: Upload a video (auto-samples at 1 FPS)
« Click 'Submit’ to start reconstruction

K X
3

Processing Speed

PEPPEE &

= Example Scenes

B e R AIFMSIT S ENERAR 222k https://fast3r-3d.github.io/
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InS M EIMREENLS EiE A
SLAM: %2 fi15 tiEgEe

Mgz A1 B Do sl B & 72K o) &1
EARMAIREFEMNLB B AHAUFEIRMERIE = 4H[E

[ 2RI R

= >\
e
‘(\44%8&\&\&@ ZHEJIANG UNIVERSITY

ImeRINSe . EHAINSE
Mizs A. T AZLY
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InSHEMRREENS Ei2 KN

N5 SLAMRY K< #2 1k 5%

HE ek — Hh ek —
REMREE SCHY %

ONSEM. RIEIBT] OipFHEK

O5NE. EELNUE oitESES

oitITEARE oRINFEIRFITHBENFIR
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A
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InSEIMRENS EiE RN

{1 42 FLEREN T ROALBE IRAE ER AR

47
SCIAETE RS 15 R R S RIS A S 1R

ui|

gt

HAZERVETETT
- e EE X 400 o 42K 61
ZEIMUT BE2EH55 KA [B) A2 R BR B

FEHD
MimIME MRS R LF AT
MUIRFEE 7, RFIRZEMIEIREE K

5 4
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InSEIM R ENS EiE RN
{1 H a2 P B T RO AR AR

PRiE YK
FIRMEHEZEMBFINFE T AMREEIE
ZFMEMW. IMURMIRIEH AN S LN E I IR E L=

EE R
PR RGN, MUt ET UK T SRS, PRSI S e
CEEAMNEE, FEHe TAESRERE

L L L
ﬂ. [ Relative Loss |« o >« 12 e 23 >
IR . | Loss T
ar(z]—N’ W7?—N —i( R LSTM E — g —-g P d - ~| 0 i 1 2¢ 3
: _ L
; Resnetl8 [ LSTM ‘|: e | " d “Absolute” Loss [¢ = >
Gy Wy T y LSTM ceMer 4 ) Lo R
ﬂ =1 N Mz
o 17 5% PR X
[ P 25 XY 2%

RNIN-VIO: Robust Neural Inertial Navigation Aided Visual-Inertial Odometry in Challenging Scenes. ISMAR 2021.
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