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Initialize macro inspection system and specimen specific parameters
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Translate imaging assembly platform to the right or left side of a
specimen centerline (or other reference point) and capture a
reference image
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Translate imaging assembly to the opposite side of the specimen
centerline and capture a second image
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Compare the second image to the reference image and continue to
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Crop the portions including the imaging artifacts from the matching
image and the reference image and stitch the images together into
a composite artifact-free image of a specimen
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1502~

Activate and adjust the intensity, color and/or position of lights L1 to LN, .

and/or the distance hetween a specimen stage and lens

1503\ !
Capture one or more images of the specimen
1505 Optimal o
illumination
landscape?
1507 N

Adjust specimen stage and/or imaging assembly to different positions in
relation to each other and capture images of specimen at each position

PCT/US2022/037152

FIG. 15A



WO 2023/287992 PCT/US2022/037152

16/25

1510
\‘

1512 N
Receive image data from imaging device
1514 ™
Analyze image data to identify a specimen classification
1516 N r
Automatically select an illumination profile based on the specimen
classification
1518 ~

Automatically adjust illumination landscape

FIG. 158



WO 2023/287992 PCT/US2022/037152

17125

75 1630
\ \

STORAGE
DEVICE

1632

\

1615 1620 1625 Profle Generaion Mocg

\

163
w5 W L \ \ \ Pl Dase 1

BWE | b 163
MENORY ROM RAM Image Processig Node

By |

DFVIE
Y Y
COMECTON
1640 | /
<l COMUNGATON |_
WERACE | 1605
G sl PROCESSR
1612 1610

FIG. 16



WO 2023/287992

Training Data 1701

Images of known specimens and
features

Non-image data identifying known

18/25

Specimen to be inspected

|

specimens and features

Illumination profile data: activation,
intensity, color, and position data for (i)
lights L1 to LN; (i} distance between

specimen stage and lens 34 and (il the
position of imaging assembly 33 and
specimen stage in relation to each other

Features of a specimen being inspected

Region of interest for a specimen

Particular stage of a manufacturing or

examining process heing inspected

Artificial Intelligence
Algorithms

FIG. 17

PCT/US2022/037152

Output 1702

|

I

|

! llurmination

: profile data:

| activation,

: intensity, color,

I and position data
I for (i) lights L1 to
: LN; (i) distance
I hetween

' specimen stage
: and lens 34 and
I (iii) the position
: of imaging

I assembly 33 and
I specimen stage
: in relation to

I each other

|

I

I

Control
module
70

[
[
[
[
[
[
:
[
—
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[




WO 2023/287992 PCT/US2022/037152

19/25

(&)
<
o
B
st
=)
=
o
= o
o (0 @)
S ~
w -
Vs - ©)
L
o
S
o
®
) .
3 e
~
x®
o
%‘
- - gll
[eo]
~— <
Al
o
-
(o @)
~
L
. ©
©
b
~

1800
1806

1810



WO 2023/287992 PCT/US2022/037152

20/25

1904b

1902

1904c

L
- L S

- -~
- S,

]
=
o
(o2}
—

FIG. 19



PCT/US2022/037152

WO 2023/287992

21/25

0¢ Ol

av061

ey061

061



WO 2023/287992

2100

N
o
(o]
—

22/25

PCT/US2022/037152

FIG. 21



PCT/US2022/037152

WO 2023/287992

23/25

av0c¢

By0CC

B90¢¢

¢e

old




WO 2023/287992

2302

24/25

PCT/US2022/037152

FIG. 23



WO 2023/287992 PCT/US2022/037152

25/25

N
o
(e

Initialize macro inspection system

2402

A

Receive three or more images of a specimen 2404

[dentify one or more artifacts in each of the three or more images 2406

v

Remove the identified one or more artifacts

v

Generate an artifact-free image of the specimen

2408

2410

YT YT

End

FIG. 24



