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MACHINE LEARNING

fSINTUINNLIARAUNITHRANVINNLNRG

The new FactorySmart® AI Solutions package ain LMI 151 1vusnisnisasiadgauwuy deep learning
fNFuRaNITHAOUDIA L

619310 szu rule-based system Wsiagldwaimnszuuduanias s ldanusianiznvaadisuiadu deep learning models neural
networks waglaseasonugIu Al tlawaiunwazdduly Al solution wuudinuatay tiawa lan1sanagauduaulaawIzuaInal

BusuAIEATTIYY Hardware Mimanganuasszuuitiu (sensors, cameras, processors) auudnsaizaruaadnas 1w dsuld uay
guayusyuy Al ionue 530489A1597U5NUBYR A5 augmentation AsaanuuuwuudIaay A1g training Ansladviussuy msdfuaune
ey remote monitoring tWatlyiuiilain Al solution avaavinulaatitvfidssdngnwgogalussazean

P

wATulafl Service-Oriented Architecture (SoA) ifivian &srinalsidaszuu Al solution wuuivuawiinadwiiidadale

WHY FACTORYSMART® AI

Accurate, Robust, and Flexible AI Classification
151 train models anaaInNTIuINle Maldgamwwiadaninainvaia Taafininu
wiuen 1NN 98% waaNuNTaneNaLRasadsy classes IiNAINTAAGS L6

Absolute Data Protection
anuausalunsnunndayanaluasansuaznisidaduly strict iasgrugegalunis
$nEnaulaaadanelauas dethaliaasiulaldirdayanasnmazilaand 100%

Superhuman Grading for Maximum Productivity
Al solutions 2avtshalunsiassaunamwraadaaituudn Tuldlunszuiunasnde
haliausatiukandauazana laanalunisaiveiuleaaiioun

Defect Detection for Reduced Dark Yield

15112 deep learning models 7isinuAns train Aayan wuas "@" wiauldou uazasadu
anudalndlaattowiuen tNailasdunsdadedudrnunwsaslidugne wazdiaanan
Tafdne

Lifecycle Support, Enhancement, and Maintenance

1313n11Tin1g train model wuu Remote wagnsanadgaudssdnsawuadssuunasnis
ldunaanangnsldounasszuy Safhaansunuuasszuy wazahalvznansaiy
sgdnaaw udeannldouefousnle wudendy Usuldauanunas Biinduy

alnsainsnanlminianmsildsunlasaninuwinaan




OUR COMPETITIVE EDGE

A COMPLETE AI-DRIVEN INSPECTION SOLUTION

FactorySmart® Al Solutions Group 1it&@uasyuuilaonudte sunu'liume §msunIswmul Nsnaaad
A9 1 way Asudniseaanatgn1sldviu usuldaduniad AI numawizidusduuy §1usunis
asadaulusganisudauag application nslsulvitnunsguAud NIz 1UN seuy manual wag rule-based

yin'lu'le

User Experience

Cloud Services

Secure customer portal tracks
system performance KPls
Configurable alerts notify

inspections stakeholders

On-site HMI

Familiar browser based
Gadget App lets you monitor
inspection performance
from anywhere in the factory

Al solution #iflss@ndnanilaanuuusniianausuasanusainisuasiseoulaaaniy
waglafilselnmiann deep learning ainsal Edge wwne uay cloud service Miiiausia
seszuy IIoT/5G iandswvivnisildauuilasada Machine Learning uasiaiasdnslu
FEUNTHAGUDIAL

The System Architecture

System Description

Proven Modeling
Frameworks

Cloud Services

Python
Google Cloud Tensor Flow 1.x, 2.x
Platform PyTorch
OpenCV

PCL

Diverse Hardware
Platforms

Inspection Server

x86
Nvidia

Vision Systems Automation Systems

LMI Gocator (3D)

Allen Bradley
Siemens
Mitsubishi

Common 2D and
Line Scan Cameras

FactorySmart® Al Solutions




EXAMPLE INDUSTRIES

MEAT PROCESSING CONSUMER PRODUCT
nsanadaululsenuussafiadand laiunandngogauay nsasaday 100% 1as object detction 7l63unns train
anAldnaluniseanfiugiu 1sa1u1sa support on-site sl ge 3D point clouds tlann shot defects Tudiugruwanadn
afaneiwds Al svdulanuay Al Engineer Sadiug

ERAGE LIFE SCIENCES

Multi-stage pipeline 129 object detector uag anomaly Flexible model hardware wagn1ssinszuudnTulié fatdan
detectors iasruilssianianizuas as53a defect wuu'lsi vinuhuAusTLuAsaTARauidag wuudiaae Al asaany
Auundseian uazansunumAFI luaanITNEAR N1TATIR defects “iaaating uu scientific glass

unclassified defects iail5uilssmsviauguasnisiia

defect




THE ENGAGEMENT WORKFLOW

1 —
O="
M=
O="

QUALIFICATION

Wlansuanusasnisuasnn azAvuazauas davuay
wuInmauAla

v 3dseidiu technical requirements way project scale uavqau
Wavinununsvineuludunausa’ly

Ny

INITIAL MODEL/FEASIBILITY

i luuudtaasunsgs1u CNN-based Ay prototype solutions 7
WMAINZAUNNTATIARAUUDIAN

v WainsunuuTueanlsu insauuasiaw insau
e iuldlstaaasidan

DATA COLLECTION

AsuAnnannAzEIvTayaIIIUNIN BRURAAWEAIINATS
guehatnvtayaliias LA T

v i biusnssruuluganuiividaandes 100% asdeAiuaznis
unudayanilszdnininge (3D point cloud,2D intensity
WAY .png) NNFUNTRNIAUDIAM

SYSTEM AND MODEL DESIGN
aatsunsUFuLl&ay off-the-shelf models wag pipelines iitass

UaUUsERNENMNFIRA

v nnifusagWeun system blueprint uagaiaya pipelines 1
gansanusunilvdananasu duatdudaniivualunisasagau
UDIA




THE ENGAGEMENT WORKFLOW

131 train, test uag fine-tune udddanuuuinaasRwiubiae Tunar'bidddavlumsddiuaanuuy uazdadeszuulunis

dnsunslaousialil anadau'lasaE

v 513an1s data labelling uay train wiawamun model Ausiugin v dsulafseuy Al wuusuysailulsenuzasna—siudvseuy
wasnidiada'le densofumnusianisusunaeu Jfudaifiu syuudnTuié inspection edge device s¥uunsIA

&au On Edge sguu Human Machine Interface (HMI) n1s
&uuudIRadnle wiudl AsuTNIsAaYRUUARNIG LALEn
unuE

v imagaumsvinuusarsuiialsedulssdnaninuazainy
QNEAIUDINRANE

e

v l5uuse model auilszdndawuastaya dosusasnadwg
Awiutuazvindhlsnaiaa
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EXAMPLE APPLICATIONS

WHY FACTORYSMART® AI IS RIGHT FOR YOU

Loin Sort AI Methodology

AI model performs inline ns3wun
Uszandlaseviyuu conveyor wuu
high-speed

ANWAWURLATIAFAY UURUFIUVDY
AMWANUFY ANITAAUALRNFA Uag
ITENTNM ALNILALANNENIFIFA

fedauananisandulanaaws L
v Ansda1anv

Loin Pull Grading AI Methodology

Al Object detector a5 16 UL1AUI
Aonatvuasdinsaiia

AI Segmentation weuniy fatcap
wae shoulder bone

Vision tools wanwausuad 31519 an
fatcap mask 1sinszqn

& 48 o a
avunsatiaditaselddedraiuau
mauand ndunsaaTusiian1saa
fudeuaaaan 4 Jeyaranlaldy
LA3a9dns automated slicer




EXAMPLE APPLICATIONS

Scientific Glass Defect Inspection AI Methodology

* STULATIARALWUADLANIDILU
scientific glass slides

o Al a53aduingun defects tafu LAmn
LA AR LRYTandaiIu

o LANWUUAIRDINTIAUNINNY Al
Anua clean slide sinu/laisinu

Medical Balloon Inspection AI Methodology

e FTUUATIARAUMIAAUAWTAY 18 Jauu
uaagu 10-50 «iia

o MUNHANNULNFINTaN W
ga96UnNAY polarizing wuuRLARE
wagcolumnizing

o Al object detection w1 defects 13a1u
Wigudsgianuasaunauad defect Auda
Avuauavaia




EXAMPLE APPLICATIONS

ANsnsIARauAauNWIavuavldnsan AI Methodology

e JYUUATIARAUADUAWTAVUAIURANED
naan/l8nsan

¢ Area-scan "3a Gocator® 3D smart
sensor 12Tun1553usIUADYR

e Al object detector asyagas ‘lansan
way uadLle

AN5ASIRFALWUSAILA AI Methodology

e sTUUATIARAUAUNA FUNT9 uay defects
Tunsnda

e Gocator® 3D smart sensor &115un1s
FIUTINUAYR

o Al object detector asyagay AauaulA
nan

e AI anomaly 1% train AW wadd &1y
n5233U defects

10



EXAMPLE APPLICATIONS

n19nsda&sau Short Shot

FactorySmart® Al

AI Methodology

Vususftuahulsenauanniaiasia
Jusduasawnuawidusgiuara dual
Gocator® sensor

ruuasAFauLardsyanana 3D point
clouds

wilav 3D point cloud tflu height map

NTATIATUIRALTTUELILUS bracket
socket wag short shot

fudeyaunen Ethernet/IP 1l
LA3293n5 automation tWawn defect
AngLAETUFIU

v/ Advanced Al models ghusunisudilayuinisiuunlseianiienn MsasIam
defect/ing wazanuvitmealunisudegiu semantic

v A unudundasunessivangnnssuLarseuusn Tuld laainodinaane

v UI Aldiusfaasadsdnadmdumsinuasitaznaisasagaulssdnaain

v U3MsMsAsvasiuiifien thauuuaanuuasalaanalunisaiiueu

v Remote support wag dashboards ifilss&naaw

v AMsudvtfaundiuaa’ladiniunisasiagau KPI

n



7 NS
S 2
NPV

N2

FactorySmart® Al Solutions
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