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Introduction

Why Athenais was founded in 2019?

Low-Cost Inspection Station: AlS3020 / AIS4030
Automated inspections systems were way too expensive for low/mid volume applications
Automated Microscope with X/Y stage are too rigid for customization and working area was too small

Solution On very robust and low cost ISEL mainframe, develop an Automated Inspection station with
Autofocus, Auto alignment and client/server SW for optical control: Vidi, Vision Pro, Tensor Flow, OpenCV

Hyper Optimization Software:
- Every Cognex Vidi project was taking months to be released to production...
..when it was successful....
- Projects fail rate was above 50%....
- How are you confident to release to production a Cognex Vidi run time where you
have spent month to stabilize, if it starts drifting will it takes month again to stabilize...
- How could you forecast cost/resources needed per project

Solution Why letting a human being setting parameters of an Al
Let's use an Al to set Al parameters and give you the best achievable results with your given image set.
Target less than 5 hours of Engineer time per Vidi Core !!!

Athenais is now active in:

Electronics
Watchmaking

Medical

Aeronautics and defense

BRERa

Hyper Optimisation Athenais
Core training

Vidi Score Setting Vidi
of results O parameters
COGNEX Training Vidi
VID1
Bad Medium Good
3

.....
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Test bench: AlIS3020 / AIS4030 Automatic Optical Inspection stations

Ready to deploy AOI with deep learning defect inspection (Cognex Vidi / AWS / Tensor Flow)

Athenais MapPilot©

Automatic alignment with pattern recognition
Autofocus and SW control of illumination

Automatic picture acquisition, resizing, consolidation
Pixel to micron calibration

Inspection area user defined according to wafer map
Recipe creation interface

Results database for panel/wafer/mask traceability
Client server architecture to operate several equipment in parallel

Athenais Maplinspect©

Post Inspection software for picture review/tagging
Multiple reviewer for defect benchmark

Automatic Inspection Map/defect review and tagging

Programmable Pattern recognition Athenais Hyper Optimization:

Feature measurement (size/location/density) with Cognex

Vision Pro or OpenCV Automatic search of best Vidi Parameter set with a powerful Al

Defect inspection with Deep Learning capability, Cognex Less than 5h of engineer time per project

Vidi, AWS Tensor flow or 3rd party cores Automatically show what the best Vidi core achievable with selected picture
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What's an ideal AOI project?

Deploy
acquisition system

Review Sorting

Data acquisition
9 Results

Review Sorting
Results

Data acquisition

Real Life: What will fail here?

Upload Data and
start Vidi parameter
search

Multi Operator Img
sorting: Good/Bad

- Reaching >90% distribution was “fast”, we only spent 20hours....

- It looks like that image classification isn't optimum

- Let's change images flag and Vidi parameters

- ... keep going ...

-+ 1 month and we are still at Medium performances
- ... keep going ...

Review and
decide
FP/FN criteria

>90% accuracy
reached, but

pictures sorting
issues FP/FN

Review and decide
FP/FN criteria

Bad

.26

45 Score

Finalize Vidi
parameter search
and release a
one Run Time

Install Run Time and
functional check
on Golden samples

Review
performances
results

Organize MSA:
GR&R

Multi Batches, multi
runs inspection

Medium

Safe Launch:
“dual command”:
Inspection of
production but
no Decision

Follow up on core
performances

Safe launch:
process stability

Safe launch: Dual
Inspection of
selected material

Good

67

Release Process
Qualification report,
initiate PCN

Final Report of

core stability

Release PCN

Update Routings
and Operate
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Why using an Al Hyper Optimization system?

Mfg. Eng

ML/
Data Scientist

QA

Ops

Deploy
acquisition system

Real Life AOI Vidi Project Workflow

Data acquisition

Data acquisition

Review Sorting
Results

Upload Data and
start Vidi parameter
search

Review Sorting
Results

Multi Operator Img
sorting: Good/Bad

—>

We have >10'000 pictures but sorting it will take months...
We finally have our Good/Bad but how do | select my Training set
Painful data extraction from Vidi: multi run statistical data, FP/FN sorting

We have worked 3 months, completed +50 vidi runs but

we are still below our targets....
We have a core, matching initial criteria, but is it the best one to avoid long
term drift/new update?

Review and
decide
FP/FN criteria

>90% accuracy
reached, but

pictures sorting
issues FP/FN

Review and decide

Finalize Vidi
parameter search
and release a
one Run Time

Install Run Time and

functional check

on Golden samples

Review
performances
results

Organize MSA:

Safe Launch:
“dual command”:
Inspection of
production but
no Decision

Follow up on core
performances

Safe launch:

Release Process
Qualification report,
initiate PCN

Final Report of
core stability

Release PCN

FP/EN criteria GR&R process stability

Safe launch: Dual
Inspection of
selected material

Multi Batches, multi
runs inspection

Update Routings
and Operate

Hyper Optimization Vidi Project Workflow
Use Map Inspect to have a goo image Good/Bad sorting
Launch Athenais HO, select image folders (Good/Bad), select initial parameter set
range, define your searching dimension a 30 minutes and then start a 72h GPU time
later a review your results:
Athenais HO is showing the best achievable core performance with given image set
Review your image set: FP/FN a 2hours a reduce your parameter search range (10
minutes) a start and approx. 72h GPU time later a Best Core available

With Athenais Hyper Optimization: Control your development cost, and speed up your production release

- Low Risk on new project: Engineer time remains under control and low!

- Best achievable core is found automatically

- Quick reaction time to decide to improve your vision set-up
- Quick reaction time to correct a released core in production if drifting



Step 0: Define and Select you Vidi Workspace and Build a new HO study

1l
=
L.

Start Menu

& studies & Choose which study to look on or build a new one

Start Menu

: L8
Rl @ Build New HO Study

id Project name « ViDi Workspace Comments » Date ~

O 0 Demo_HO Optimisation vidi.vwsa Test Damo HO 21-02-2022 03:564:58

HO Project Builder

Demo_HO Supervised  Unsupervised

Vidi Workspace Parcourir—. Optimisation vidivwsa

Test Demo HC{
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Step 1: Define your study parameters

1B
L Jd

Study Menu
3y Studies 04 @ Study settings & Image settings
y —_ i e Image Seat
Sh.ld'r' Menu Ho PI‘D]E.‘CT. Name None ViDi Wnrkspﬂce None IrQmeter oS 1 Good Bad Unrated
S
Force Val Set
Seed Q1.Q6 Opt o

Number of Runs Number of Iterations Number of Seed Q1..Q6 Optimization

Categor Train Test Val
25 1500 1000 egery

Good 300 50 50

Multiple Criteria lgnore blue tool Launch New Study

Select v Bod 300 50 50

Load Image

HO Table

atch your current optimization table
Q
] Study ID Run # ~ Iteration # ~ Seed #~ Best Score 1~ Best Score 2~ Img Set ~ Parameter Set~ Opt Criteria~ Comments -
L] 1 300 50 315 0.99 1 1 Bimodal Initial search
] 2 3 125 25 3.8 0.99 2 2 Bimodal Refine serach range
D 3 1 9 20 429 0.99 Z 3 Bimodal Final search
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Step 2: Define your Vidi parameters search range

Paorometer Set Menu

Parameter Set Menu

=,

) Select your parameters for your study

Vidi Parameter

Roi Size

Roi Offset

Rotation

Scale

Aspect Ratio

Luminance

Contrast

Feature Size

Count Epochs

Training Posses

sampling Density

Sampling Iterations

Color Channel

Min

Max

=
B[
b

=i

BN

100%

100%

100%

100%

100%

1000

inf

Optimize

o

yes

h.\‘:D

Fixed

Vidi Parameter

Network Model

Capacity

Vidi Parameter

Invert Contrast

Border Type

Centered

Masking Mode

Simple Regions

Use Baseline

true

false

false

false

false

Medium:

LU

small

Max

false

true

false

true

true

true

3 4 5 Active

Large:

Tru

Medium Large: Huge

True =] T=

Both

rrue
Optimize Fixed
Yes 0
Yas 0
Yes 0
MO 0
No 0
No 0

Fixed
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Step 3: Select your image set (Good/Bad/Unrated)

@ images

Image Set Menu

1]

Image Set Menu

Import Image to current HO Project

Ho Project Name

Parcounr..

Images Table

Aucun dossier selectionne.

Label ~

Good

Bad

Unrated

Good

:

Picture Path~

C."'.I"'HDGO__DI‘CiD-:'Z \Good )

c:\image_pro

\

j-':.'"'.': ll;:f.'-{" \

C ‘-.r“nc:_c_,c _project\Unrated |

\

C:\image_proj

ect .I.'—.nr.n:"-r.-‘f.:t:!nm-e_?

Delete pending data set

Load folder to table

Quantity -

1385

298

4536

1385

Date ~

o1joij2022

12/01/2022

12/01/2022

01/o1/2022
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Step 4: Load your Vidi Parameter set and Image set - Launch study

@ Studies

Study Menu

Study Menu

@ Study settings

Ho Project Name None

Number of Runs
25

Multiple Criteria

Number of Iterations

1500

Ignore blue tool Launch New Eh-‘d‘f

| S
HO Table
itch your current optimization o
':3. =
0 Study ID Run # ~ Iteration # ~
LJ | 300
O 2 3 125
U 3 L 75

Seed #~

Best Score 1~

315

Number of Seed

1000

Best Score 2~

0.99

0.99

0.99

Img Set -

£ Image settings

image Set

Good

Seed Q1.06 Opt

Category

Good

Bad

Parameter Set~

b

W

HHER
L

Bad Unrated

Force Val Set

Q1..GQ6 Optimization

Train Test val

300 60 60

300 o0 50
Opt Criteria - Comments -
Bimodal Initial search
Bimodal Refine serach range
Bimodal Final search
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Step 5: HO is running: have a look on results

- Identify and review your image FP FN and adjust your image set
- Switch flag of your questionable image

- Review Image with Image Viewer and decide

- Save and build a new image set for next HO runs

- Look at best performance achieved for your selected

Criteria
- Real time monitoring of Al search

Optimization Tracker: 300 Iterations

Study: 7, Run: 10, Iteration: 13

v
o 1000
o - oY i NS
°_'= o2 Roei e ol lo O o

= b R T ".‘.‘ lﬁ." Sk
-u II--l‘-.r. i ._‘|‘ e

3 2T <15 ol
g . 100
o

o _ _ , 1,00
2 10
Delta OK - NOK I ‘

1
_ 676863 7 717273747576 777875 8 818283848586888993

- Once initial study is completed review and refine your Vidi
Parameter set Parallel Coordinate Plot

- Select you 10% best runs/iterations
) Lo 1 0.9993 0.9981 150 200 0.9967 2 9.9999 10 0.991230.9979 3 —0.00126.2735
- Spider chart shows Vidi parameter range P A | 4 2Hofjrontaly—falsequnsupervised/medium | e
. 27 M IR ™ \ i ' A . A\ i | © Objective Value
- Build a new parameter set for next HO runs | N ;-_ \ s w 1
1 'I =~ ‘ \‘_ 3
NN 0.9
0.8
0.7
0.6

0.51 0.0004 0.0059 10 10 0 0 0.2296 1 0.017150.0022 1 —5.1496 0.006
g - &g Loy Iy £ A A 5 5 5 5 T & s .
‘f'iec sy, . Pa.. Nty 0”*‘13 Yng O, é'o Yoy Ot oy, ar"’ﬂé' "y, e ﬁe‘ﬁ" %‘% gy s T i
ﬁr,, l’-‘j{!& 7 ?},. CJQ‘J,. ey L3 E.D = 5 [ Ty g iy rﬁﬂf 7 g ‘?'& g o S,
e, (7 Pe Oy, iag G Ca oo, QOE' Iy ts -7 9s, éﬁ'&
¥, Ya o %‘W & Tes %’l’:‘y %ﬁo Ses
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Step 6: HO study Completed: Review your FP/FN images and decide

Image Viewear

ImageViewer

HO Study

Picture Set

Image product

Picture Flag

Actions

Images

P
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Step 7: HO study Completed : Spider Chart: Shows optimum Vidi Parameter Ranges

i
rA
L.

SpiderChart
@ Actions

sl  Dashboards Charts

Study ID 1 Run All iterations Al Score TH 0.95 ViDi Range
Spider
Chart Actions
sualize | pErparameters ere you can piotl and manipulate your spiaer grapn
op 10%
0.983 0.9955 q 1 0.959 149 193 1 0.9753 2 9.8891 1o 0.998 0.39234 1 3 1 —0.0083 &.2434
4 glarga;4 1 - Both,2 unsupanisadflargey2

5/ Objective value

Z' 0.95

0.9

3.

0.85

0.8
1]
0.75
0.2
0.7
Honzonktal, 1
— .4
a0 i 0.65
/ —0.5
a0l 0.6
|
—0.8
| 0.55
20
i 1
|
Verkical, O -1
0,92 0.0013 LR o 10 -1 0.0001 o 0.2231 1 0.0008 O.03297 =1 1 -1 —6.2¥ 7 0.0Z247
) -, iy [ [ [ & s e o i Az 5 5 5 ¥ T £, Ly #
e P, % S Py ' e P, o P, Ciy g, g, T iy i g, gy iy, Teg, Sy -
-.':-_-,L__ " Ty o ’?J’o i i ¥ b"-'-‘q 5‘@- {,i_l? L i g ™ " o e ':‘fu"'@ . ] i
7, o i CT ' oy g , g, By o e
3

13



Step 8: Update your Vidi Parameter set and Image set - Launch a new study

Run Explorer

& Study settings @ Image settings
" P 1 Image Set
Ho Project Name None ViDi Workspace Mone Parameter Set aocd ad —
W
Run Explorer
=QMIMENLs

Force Val Set
Seed Q1..Q6 Opt N L
Q1..Q6 Optimization

Number of Runs Number of iterations Seed Iterations

Category Train Test
25 1500 1000

Good 300 50

py———
Bad 300 50

0 Study Id Run # ~ Iteration # Scoring~ Overlap ~ Img Set~ Parameter Set ~ Opt Criteria~ Run Time Vidi Parameter Value
S i ) roisize 0
O | 1 358 nz Bimodal
roiOffset 0
O | | 2 3.14 229 Bimodal
0

p
&

ra
Ld



Step 9: Your done!

Conclusion:
With less than a few hours of engineer time you have now:
The best achievable results with your image set

Bad Medium Good

Count

Using Athenais HO provides :

Cost Benefit; Low Risk on new project, Engineer time remains under control and low!
Reliable performance; Best achievable core is found automatically

Quick reaction time to decide to improve your vision set-up performances

Quick reaction time to correct a released core in production if drifting




Price list

Soft Hyper optimization

OBJECT

Pre-study

Rental Subscription

1st Month

Monthly subscription thereafter
Core Realization

Soft MAP Pilot

Configuration AIS Machine

Hourly rate Athenais Support

CHF Price VAT Excluded
Starting at

6'500
5'200
2'300
9'500
12'500

50'000 +

According to required configuration

146
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