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Object Detection Process 300
302 ~4 Identify objects in images or 3D model
Y
304 ~ Categorize and tag identified objects

l

Store object information associated with each tagged object
(position, metaobject?)

306 ~

Y

308 ~ Provide 3D model visualization

'

Receive query regarding one or more objects in visualization
(number or position)

l

Determine response to query based on stored object
information

l

Provide response and/or visualization of objects in 3D model
in response to query

310 ~

312 ~4

314 ~

FIG. 3
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502 ~4 Identify objects in images or 3D model
504 ~j Categorize and tag identified objects

'

Determine number of objects of the same object type in 3D

S06 ~— model (e.g., per floor, area, or entire model})
508 ~ Determine position of objects within 3D model
510 ~ Provide 3D model visualization

'

Receive query regarding number and position for a particular
object type

512 ~—

Y

Determine response to query based on stored object
information

l

Provide response and/or visualization of objects in 3D model
in response to query

514 ~

516 ~

FIG. 5
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600

pu)

Receive plurality two-dimensional (2D) images, each image being
602 - —4associated with a position and orientation of image capture device when
that image was captured in a physical environment

604 ,\_J In first image, identify object from a particular view and associate pixels |
|_ with object |

In second image, identify object from a second view and associate pixels
with object

l

608 Map pixels associated with object from first image with a position in
hN physical environment based at least in part on position and orientation
of image capture device when first image was taken

,

610 Determine object in second image is a second view of the same object in
the first image based mapping and on position and orientation of image
capture device wen second image was taken

606 ~_

Yes Objects are the™. No
same type?

\\// 614
(

Determine object in second image is a
different object from the object in the
first image based mapping and on
position and orientation of image capture
device wen second image was taken

Represent object in 3D model of physical

612 environment using at least some of the

pixels from the first image and the
second image

FIG. 6
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Object Detection Process 1200

)

Categorize object as an object type and store position
1202 — information associated with position of object in 3D model
within object data store

l

1204 ~_ If there are multiple objects of the same object type,
increment an object type number

l

Receive query requesting information regarding number of
1208 ~J particular object type in 3D model and location of objects of
the object type in 3D model

1210 ~_| Retrieve object type number and position information
associated with requested object type identified in query

l

1212 ~_/] Provide number of objects based on object type number and
position of objects in response to query

FIG. 12



WO 2023/173126

PCT/US2023/064192
11/23

Object Detection Process
1300

)

1302 - 4

Receive 3D model of an environment

'

1304 ~—

Receive or generate mesh of the 3D model

'

1306 ~—

Identify 3D objects from the 3D model

Y

1308 ~

Categorize identified object

Y

1310 ~—

Store object entry associated with categorized object

FIG. 13



PCT/US2023/064192

WO 2023/173126

12/23

4AOE

A

[SPOA
ac
pagse)

00vt

[°PON
ac

N dnous) anuewss JIOMIN
-suoioseQ a¢ enan /<
(
L
e
Y
sadAL FUBWAS 7 dnoug) opuewsg .WAMMMM__ MMV
V-5uonI19Q Q€ | SUoRERa Qe HOMIANY ]| |
mms@ _ eInaN uo1323]|0) a8ew|
( R T L T
t\ I\ A (
80¥T S0vT I H_ﬁ““wmwwm_mnﬁwm YIOMIBN |
. |EANSN (+9puay ysap)
© sdey ydag
Suissadold Qg 8uissa204d az _ T

i

vovi

[40,74"




PCT/US2023/064192

WO 2023/173126

13/23

V6l 'Ol

I

¥0SsT
BJ0S

I

]

!

V!

¢0ST
1UBW3|3 Ysa

80ST
1usawsa|3

ysa

90s
BJ0S

00ST maIA




g4l Old




15/23

\\\\\\ P

% \\\\\D

>
X .
NN / <
N NN = v*’wA&.’l @ \ F_Ww_\/_
PN P NI,
I 7 /«x..&..i&\#&\\\\\\vﬂwvg\\\\\\ 2091 pag
) W)l 5] 555

V’(I/y V‘\ N~ Va B o e 4

1\\, ;\

K558 5

009T MIIA




PCT/US2023/064192

WO 2023/173126

16/23

g9! 'Ol

~
|
s

b
BT

®FPQ

—
'\5\%‘53'
W=
EERN {5
\k\‘>\ ‘l!l

0791 M3IA




WO 2023/173126 PCT/US2023/064192

FIG. 17A

FIG. 17B
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Chair - Confidence

AL

1732

FIG.17C
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1806

1808

1810

1812

1814

19/23

Object Detection Process 1800

Receive the captured 2D images

l

Determine depth data of the environment

l

S~

Identify 2D objects from the 2D images using a neural network

l

Associate pixels from the identified with surface of the 3D
model using depth data

'

Determine different instances of objects based on location
within the 3D model

b N

Store object entry associated with identified objects

FIG. 18



Two-Dimensional Panoramic
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/Image 1900

20/23

Depth Map 1910
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Object Detection Process 2100

2102 ~— Receive structured collection of images

Y
2104 ~ Detect 2D objects in structured collection of images
2106 ~ 3D Characterization of 2D object detections

Y
2108 ~— Merge 3D object detections
2110 ~— Provide Representation

FIG. 21
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COMPUTER SYSTEM 2200

T~ BUS2208 r'd

PROCESSOR
2202 B . GRAPHICS
INSTRUCTIONS ‘ ™ DisPLAY 2210
2224
MAIN
MEMORY 2204 ALPHA-NUMERIC
~erRoeTone [ > <«——» INPUT DEVICE
2224 2l
STATIC MEMORY CURSOR CONTROL
2206 ‘ g ‘ ™ DEVICE 2214
STORAGE UNIT
2216
NETWORK MACHINE READABLE
INTERFACE ~ l@——» | eouw 2222
DEVICE 2220 INSTRUCTIONS
2224
SIGNAL
<«———»| GENERATION
DEVICE 2218
v

FIG. 22



