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GENERAL TRENDS IN COMPUTER VISION

Michael Ross !
! Allied Vision Technology
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SEEING THE BIGGER PICTURE -
GENERAL TRENDS IN COMPUTER VISION

Michael Ross, Sales Development Manager EMEA
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HIGH-PERFORMANCE DIGITAL CAMERAS

Quality designed and made by Allied Vision

* In-house development and manufacturing

* Widest product range in the market for
nearly all machine vision applications
* Cutting-edge digital technology
* High resolution, high sensitivity
 Visible and infrared spectrum
* Large choice of standard interfaces
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APPLICATIONS EXAMPLES

Industrial
Inspection

Ziemann & Urban
Inspection of BMW
instrument panel
carriers

Healthcare
& Medical

Carl Zeiss Meditec
Opthtalmologic
examination device

Science
& Nature

NASA
ISS astronaut-robot
Robonaut 2

Security
& Traffic

Kria
Radar-free speed
enforcement

Multimedia &
Entertainment

Forever 21/spacel50
Times Square, NYC
giant interactive
billboard
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A GLOBAL PLAYER

Canada:
Burnaby, BC

USA:
Newburyport, MA
Exton, PA

® 3 locations worldwide

Distribution partners in
more than 30 countries

Germany:
Stadtroda,
Ahrensburg
Osnabriick

Singapore

China:
Shanghai
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LATEST APPLICATION TRENDS IN COMPUTER VISION

« Autonomous Systems (drones, service robots ...)

e Virtual / Augmented Reality
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LATEST APPLICATION TRENDS IN COMPUTER VISION

 Security / Surveillance

* New Retail concepts (vision based checkout, automated inventory
and delivery, smart vision based theft protection ...)
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EMERGING TECHNOLOGY TRENDS (TO ENABLE APPLICATION TRENDS)

3D technologies: current use of 3D perception in products

10
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EMERGING TECHNOLOGY TRENDS (TO ENABLE APPLICATION TRENDS)

* Al/neural networks: current use neural networks to
perform computer vision functions

1"
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EMERGING TECHNOLOGY TRENDS (TO ENABLE APPLICATION TRENDS)

« Embedded vision -> separate presentation

12
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BONITOPRO AS A CAMERA FOR HIGH PERFORMANCE 3D APPLICATIONS

//High Speed
//High Resolution
//High Performance

//High Quality

14
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BONITO PRO COAXPRESS CAMERA SERIES

// Works with any Frame Grabber SDK
// Mono, color and NIR version available

// Very accurate triggering capability with real time
behavior

// No additional trigger cable or power supply needed

* Application examples:

* High speed and high resolution 3D
imaging (stereo vision or structured
light setup)

* Automated Optical inspection, e.g PCBs

* Surface inspection, e.g. glass, flat panel
display, printing etc.

* Aerial surveillance

15
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BONITO PRO — MODEL AND FEATURE OVERVIEW

Pixel Size Frame Rate
Type Resolution Order Code
mm [b'tS] - [um] m [fps] _

X 12508/C/NIR PYTHON 12k CMOS 10 4096 x 3072 4.5x4.5 4/3” 142.6 02-2880D/02-2881D/02-2882D
X-2620B/C/NIR PYTHON 25k CMOS 10 5120 x 5120 45x45 APS-H 79.7 02-2884D/02-2885D/02-2886D

Power over CoaXPress (PoCXP)

High Ambient Operating

Temperature Range Trigger over CoaXPress (ToCXP)

F/EF/M42/M58 Mount Opto isolated Inputs/Outputs

Canon EF lens control Temperature monitoring

16
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WHAT IS COAXPRESS?

The CoaXPress interface

/I Developed for high speed image data transmission in Machine Vision applications

/I Also suitable for other imaging applications and high speed data transmission in other fields

/I First demonstrated in 2008, officially released as a standard in March 2011

/I Japan Industry Imaging Association (JIIA) regulates the standard and overlooks compliancy

/I Up to 6.25Gbps over single coax cable = 25Gbps using four cables (CXP-6 Quad)

/I Long cable lengths possible without repeaters/hubs. Maximum cable lengths bit rate dependant

// CoaXPress frame grabber always required

17
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TESTED FRAME GRABBERS

* Euresys Coaxlink Quad G3

 Active Silicon FireBird Quad CXP-6

» Teledyne Dalsa Xtium-CXP PX8

* Silicon Software microEnable 5 ironman

» Bitflow Cyton-CXP

* ... More will be tested later (Aval Data, Matrox, Kaya)

* Should work with all CoaXPress standard certified frame grabbers

18
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BONITOPRO AS A CAMERA FOR HIGH PERFORMANCE 3D APPLICATIONS

19
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Modern contactless measurements in industrial practice

Michael Ross
Sales Development Manager EMEA

michael.ross@alliedvision.com

Allied Vision Technologies GmbH
www.alliedvision.com
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RoOBOTIC 3D VISION TECHNOLOGIES WITH GOCATOR 3D SMART SENSORS

Edwin Popp ?
L LMI Technologies

21
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3D SCANNING AND INSPECTION

* 3D technology enables the measurement of shape

* We design and build 3D smart sensors that .
perform 3D scanning, measurement, and pass/fail
decisions in an all-in-one package

* Our smart sensors are used inline for 100%
scanning and inspection in a broad range of
markets and applications

* Smart sensors enable customers to achieve:
* Automation
* Optimization
* Quality control

* Smart sensors are the key to Industry 4.0
delivering actionable data to drive deep learning
systems for dynamic manufacturing processes

23
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QUICK FACTS

Owned by TKH Group
* Dutch public company (AMS: TWEKA)
e €1.35B annual revenue
* Focused on vision & security, communication, connectivity
and production systems

39+ years experience ||190,; patents || 110,000+ sensors

1978 — Pesent and 280+ in the field
> sewem One of our
= o |lemployees
displacement
sensors

|| developed in the
= 1970s

24
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GLOBAL PRESENCE

25
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3D SCANNING AND INLINE
INSPECTION

* HIGH SPEED, HIGH ¢ HIGH PERFORMANCE 3D

MEASUREMENT
ACU RACY 3D SENSORS ALGORITHMS

Gocater ﬁ, R
N : A U 0¥
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TWO 3D TECHNOLOGIES FOR
METROLOGY-GRADE INSPECTION

 LASER (TRIANGULATION)
PROFILERS

Main Controller

Laser Emitter o

Collimator

Line Optic Receiver Array

Camera Lens

Filter

Mear FOV

Measurement Range

Far FOV

27

e STRUCTURED LIGHT
SNAPSHOT SENSORS

LED Projector

Main Contreller

Projector Controller

Receiver Array

Projector Lens

Camera Lens

Scan Volume
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GOCATOR LASER PROFILERS

* Gocator point and line profile
sensors can inspect any moving
target inline with resolutions
down to 6 pm and sampling
speeds up to 32 kHz

28
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GOCATOR SNAPSHOT SENSORS

* Gocator stereo snapshot sensors generate full-field 3D
point clouds with a single scan trigger to inspect any target
with start/stop motion in an inline process
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DRIVERS OF VISION-GUIDANCE
SYSTEMS

* Need to reduce labor costs

* Reduced fixture and tooling
cost

* 3D vision sensors and greater
processing power

* Robust image-processing
software and algorithms

* Guidance increases
applications spectrum for
robots

30
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ROBOTIC 3D VISION

1. Mounted on Frame

e  On frame scanning pick and  Key dimensions of the pieces mounted «
place system: scan through on a robotic arm will be inspected by sensor.
frame sensor, and let the robotic Inspection and sorting will be completed
arm pick up the pieces. during loading and unloading period.

Sensor }

e

R0 Cml)

Sensor

31



3" International Conference 3D MEASUREMENT AND IMAGING
Modern contactless measurements in industrial practice

10t-11t October 2018
Odborarska 21, Bratislava

ROBOTIC 3D VISION

e Mounted on Robotic Arm

*  On hand sensors perform real-
time positioning, and realize real-
time integration such as pick-and-
place, welding tracking, positioning
and installation

AR

DO ml)

32

A large object can be inspected by a robotic
arm mounted with the sensor. While ensuring
the accuracy, it also breaks through the
limitations of sensor measurement, and
achieves complete inspection for large
objects.

A
e
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ROBOT HAND-EYE CALIBRATION

33
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CHALLENGES OF ROBOTIC 3D
VISION

Communication Calibration Algorithm Development
 Different communic?tion e Need to start with camera e  Non-smart sensors are
protocols due to variety of calibration and cannot be not able to measure size
robots calibrated directly with the
. robot * No rich algorithms and
e Only I/O protocol available need to rely on third party
communlcatlng.wwh robot, | |« The sensor itself does not software
and cannot achleve. more have a mature calibration
advanced communication algorithm «  Not support further
. . development
* Multiple signals can not be | |« calibration error cannot be
outputted guaranteed * Need extra PC and
. . software, which will
* Communicate via the host  Calibration via PC software increase the cost
computer

o AN AN J

34
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CHALLENGES OF ROBOTIC
3D VISION

Temperature Compensation

* Most industrial robots consist of aluminum
alloys which are subject to the temperature
changes

* Most robot calibration depends on the
regeatablll’gy of the robot itself, such as
robot welding, assembly and inspection, etc.

* Compensation of robotic error caused by
outside temperature changes is particularly
important, temperature compensation is a
real-time monitoring robot tool center point
(TCP) process with temperature changes.

* Based on monitoring of change value and
the parameters of robot DH model, the
corresponding DH model parameter
settings can be calculated to compensate
for the variation of TCP with the
temperature changes

35
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MORE THAN JUST A SENSOR

Part Matching &
Detection Sectioning
PLC 2D & 3D
Protocols Tools
Tag & Track Measureme
nts e_o
data acquisition,
measurement tools
Single Point

@ and control logic
Open SDK Acquisition .SUpported. by
G industry-first

customization tools
running within a web
browser user
experience.

Gocator is a complete
inspection platform —
combining 2D and 3D

3 Party
Support
Multi-

Sensor
Networking,

36
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THE GOCATOR ADVANTAGE

Communication
K- Different \

communication
protocols due to
variety of robots

* Only IO protocol
available
communicating
with robot, and
can not achieve
more advanced
communication

* Multiple signals
can not be output

e  Communicate via
the host computer

< )

/.

Gocator Solution

Gocator all-in-one 3D smart sensor, no need host
computer or controller, support for “plugging into”

PLCs or robot controllers

* Gocator gives you the flexibility to simultaneously
output data and decisions to a wide variety of I/O

* Allows you to easily communicate with your existing
hardware including PLCs and robot controllers via
TCP/IP or Ethernet IP protocols

e Conduct direct communication with robots

or —

Ogg)er —»| Control
\ «— ler
sensors
37
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THE GOCATOR ADVANTAGE

Calibration

Need to start with
camera calibration
and cannot be
calibrated directly
with the robot
The sensor itself
does not have a
mature calibration
algorithm
Calibration error can
not be guaranteed
Calibration via PC
software

J

Gocator Solution

g

Factory pre-calibrated, and the user only needs to consider \
the coordinate conversion between the robot and camera
Through direct communication, robot calibration, without

other host computer or software can be realized

A mature calibration algorithm that can be used to calibrate
sensor and robot

Gocator is a highly accurate sensor, is far greater than the
repetitive positioning accuracy of the robot itself, which can
ensure minimize the calibration error even realize the

correction of the robot itself through specific method (such

as robot origin error and the error caused by the temperature
change or abrasion )

Performing robot hand eye calibration can be available

through third party software /

38



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

THE GOCATOR ADVANTAGE

Algorithm Development Gocator Solution

e Non-smart sensors are\ /° Rich SDK and Gocator Development Kit (GDK) tools, and free \

not able to measure size open to users
* No rich algorithms and * No need for third party software, and can be integrated into the
need to rely on third sensors. No other hardware required.

party software
e Standard tools within Gocator are able to achieve many

* Not support further measurements out of the box and are a result of extensive
development

e Need extra PC and
software, which will
increase the cost

N\ VAN /

39
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THE GOCATOR ADVANTAGE

Temperature Compensation

* The key of robot temperature compensation
is to precisely determine the TCP variation
caused by the temperature change

* Gocator snapshot sensors can easily realize
the calibration of temperature
compensation:

* The 3D point cloud data can be obtained
without any movement

* DLP projection and stereo cameras acquire
Iaigh accuracy and high density 3D point cloud
ata

* All-in-one design, compact footlgrint, easy to
use without any controller and PC, and easily
integrated into the robot arm

. RL(ljggeq IP67 construction for harshest
industrial environments

* Build-in temperature compensation
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FLEXIBLE AUTOMATION

.
* The ability for a robot to be ?uickly ’l‘g,_: "
and easily re-tasked on-the-fly 0\

* Requires the solution to have the ability %
to sense, think, and act -

* Ultimately adapt to changes in
manufacturing

* Ex) multi-model production

* Size and weight is critical when
mounted on robots

* Gocator 3210:
* 100 x 154mm Scan view
* |[P67, dust-proof and water resistant
* Shock and vibration resistance
e Built-in 3D measurement tools

41
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BENEFITS OF ROBOT VISION
GUIDANCE o
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* With robot vision guidance, machine vision provides
the robot with a position for its motion

* Widespread use across many industries, including:
automotlve,ci)harmaceutlcaI, medical, electronics,
and food and beverage

* Switching between products and batch runsis
software controlled and very fast, with no
mechanical adjustments.

e High residual value of the system, even if
production is changed

* High machinery efficiency, reliability, and flexibility
* Reduces manual labor/work costs

42
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CASE STUDY - AUTOMOTIVE
ROBOTIC VISION GUIDANCE

Vision-guidance for accurate |:obotic insertion of
windshields, roofs, and rear windows

* Data will be sent to robot

* The robot carries the cover to the roof opening and
near the windshield opening, then measures position

* Make the best fit for the opening and top or
]rcneadsurements, and calculate final TCP of 6 degrees of
reedom

* Weld the roof to the roof opening

h/leahsure the final roof fit dimensions, such as gap &
us

Challenges solved with Gocator:

* Part variability

* Environmental conditions (vibration of machine parts,
lighting, temperature) not a concern with 3D sensors

43
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GAP & FLUSH INSPECTION WITH
SNAPSHOT SENSOR

* Snapshot sensors are able to measure
multiple gap & flush features within a
single field of view

3D surface data is .cross-se.ctio.ned and
measured for multiple profile views

* Built-in measurement tool
* Robot moves sensor to key locations

* Exposure modification allows for use
on all vehicle colors

* Result of measurement:

» Correct and error proof any build
problem

* Reduce unexpected cost in repairing
misassembled panels

* To reduce waste from discardin
damaged panels due to fit problems

44



3 International Conference 3D MEASUREMENT AND IMAGING 10%-11% October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

FORENSIC DOCUMENT EXAMINATION — 3D RECONSTRUCTION OF CROSSING LINES

Ing. Adriana Jabconova !, RNDr. Bohumil Bohunicky 2
! Kriminalisticky a expertizny tistav policajného zboru
2 KVANT spol. s r.o.

Abstract

A collection of state-of-the-art analytical methods of optical microscopy, stereoscopy and electron microscopy were applied to set of
simulated and real cases of line crossings. The processes were evaluated and compared. In the results we present suitability of each
method for each different type of line crossing.
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FORENSIC DOCUMENT EXAMINATION
3D RECONSTRUCTION OF CROSSING LINES

Ing. Adriana Jabconova, Kriminalisticky a expertizny Ustav PZ
RNDr. Bohumil Bohunicky, KVANT, spol. s r. o.

46



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

KRIMINALISTICKE SKUMANIE DOKUMENTOV

« Kriminalistické skumanie dokumentov je odvetvie kriminalistiky, ktoré
sa zaobera sudnoznaleckym technickym skimanim dokumentov s cielom
overit’ ich pravost, autenticitu, zistit ich povod a zdroj.

e Skimanim sa tiez zistuje sposob ich vyhotovenia, analyzuju sa
materialy a zariadenia pouzite na ich vyhotovenie.

e Ide o skumanie spornych dokumentov, u ktorych vznikla pochybnost’ o
ich pravosti, povode, sposobe vyhotovenia.

e Cielom preskimania ¢i posudenia spornych dokumentov je potvrdit
alebo vylUcit’ tieto pochybnosti.

47
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KRIMINALISTICKE SKUMANIE DOKUMENTOV

« skumanie dokumentov vsetkého druhu: uradnych a neuradnych listin, ac¢tovnych
a bankovych listin, fotokopii, identifikacnych dokladov, preukazov, dokladov k motorovym
vozidlam, skimanie bankoviek, cestovnych a platobnych sekov, e-kolkov a inych cenin,
tlaciv a tlacovin a ich komponentov, anonymnych zasielok a pod.

« antedatovanie a postdatovanie pisomnosti

» identifikacia a zviditelhovanie odstranenych, dopisanych, prepisanych a skrytych udajov
« zist'ovanie technického falSovania dokumentov a neopravneného zasahu do ich celistvosti
« skumanie stotoznovanie reprodukcii/képii dokumentov

« skumanie predmetov, ktoré sa k dokumentom vzt'ahuju: skiamanie pisacich prostriedkoyv,
reprodukénych zariadeni a ich naplni, odtlackov peciatok a samotnych peciatok,
pecatenia listin, razby, nitov a skob, papierového/plastového podkladu, ochrannych félii,
hologramoy, obalov, Sitia, a pod.,

« skumanie perforacii, strihov, reznych a trznych hran na listinach a pod.,

« skumanie znehodnotenych dokumentov - skartovanych, spalenych, zhnitych, inak
znehodnotenych
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KRIMINALISTICKE SKUMANIE DOKUMENTOV

« zistovanie Casovej postupnosti/poradia vzniku zaznamov

 krizujuce/prelinajuce sa linie vyhotovené kombinaciou roznych
zaznamovych prostriedkov a substancii:

- pisaci prostriedok (atrament, pasta, gél...)
- pocitacova tlaciaren, pisaci stroj (atrament, toner, farbivo pasky..)
- peciatka (peciatkova farba)
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PASTA - PASTA
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TONER - GEL
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PASTA - SUBSTANCIA PASKY PiSACIEHO STROJA
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»PHYSICAL-CHEMISTRY STUDY
OF CROSSED LINE INTERSECTION®

* Medzinarodny projekt (2011-2016) zamerany na skumanie fyzikalno-
chemickych vlastnosti krizenych linii, bol realizovany pod zastitou
generalneho sekretariatu Interpolu v Lyone a jeho partnera AIEED

(L'Académie Internationale des Experts en Ecritures et Documents).

* Kriminalisticky a expertizny ustav PZ sa do projektu zapojil na zaklade

ponuky generalneho sekretariatu Interpolu Lyon v roku 2011.
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»PHYSICAL-CHEMISTRY STUDY
OF CROSSED LINE INTERSECTION®

e Cielom projektu bolo na zaklade vysledkov vyskumu krizenych t'ahov

prispiet’ do tejto naroénej forenznej problematiky.

« Komplexnou hypotézou studia krizenych t'ahov je konstatacia, Ze miesto
krizenia dvoch krizujucich sa linii vytvorenych réznymi substanciami
(atramentmi a pastami pisacich prostriedkov, peciatkovymi farbami,
atramentmi tlaciarni) je miestom fyzikalnych a chemickych reakcii, ktoré
su zavislé od niekolkych faktorov vratane kvality pouzitych substancii,

poradia pouzitych substancii a €asu ich vyhotovenia.
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METODY

o Stereografia
,,Focus variation“

o QOdlesky

« SEM

62



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

MODEL

Nabezny breh Zbezny breh Nabezny breh Zbezny breh
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STEREOGRAFIA

« Dve samostatné optické cesty, dve
samostatné kamery

 Posunutie znakov medzi lavym a
pravym pohladom v osi X urcuje
suradnicu Z
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STEREO - ZAZNAM
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STEREOGRAFIA

« Farebny obraz « Nutna precizna kalibracia
e Rychla metoda  Vysoké naroky na kvalitu obrazu
» Konzistentna s rutinne e Odlesky

pouzivanymi metodami e Obmedzené rozlisenie v osi Z

Vhodna pre papier
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,FOCUS VARIATION®

« Digitalny mikroskop,
e motorizovana os Z

 Kalibrovany posun osi Z
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FOCUS VARIATION

e Priame meranie hibky « Malé rozlisenie v osi Z
« Dnes zahrnutd v kazdom * ,Vypadky*
motorizovanom digitalnom
mikroskope

« Nutnost’ interpolacie a filtracie
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ODLESKY

 Pisacie prostriedky sa lesknu

o Struktura lesku nesie
informaciu o normale
povrchu

« Zvyraznuje morfologiu
pisaného t'ahu
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KOAXIALNE SVETLO
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ODLESKY

 Dostupné na kazdom pracovisku » Pouzitelne iba na Uzku skupinu
pripadov
e Rychla metdda

* Intuitivne vyhodnotenie
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SEM

Elektronova rastrovacia mikroskopia
« Sekundarne elektrony

e Odrazené elektrony
e Katodoluminiscencia
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SEM

Vysoka hibka ostrosti

Moznost’ zobrazit’ iba morfologiu
papiera bez pisacich prostriedkov

Intuitivne vyhodnotenie

Chemicka analyza

89

Vakuum
Nutnost’ skladat’ dokument

Zavislé od chemického zlozenia
pisacich prostriedkov

Cena
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ZAVER

« Vyskumna uloha nam ako vysledok nedava jednu univerzalnu metodu,
ktora by vseobecne riesila krizené tahy.

 Vysledkom je subor metod, pri ktorych sme preskumali ich
aplikovatelnost.

e Nasadenim kazdej metody sa nam otvara novy pohlad na problém
a zviditelnuju sa nam nové charakteristické znaky jednotlivych tahov.

 Vysledkom vyskumnej ulohy je kategorizacia vzoriek a nasledné
priradenie najvhodnejsej metody pre dany typ ulohy
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3D MEASUREMENT OF SURFACE STRUCTURES IN DEFECTOSCOPY

RNDr. Milan Drzik, PhD. !
LInternational Laser Centre, Bratislava
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Vyuzitie optickej filtracie a tmavého pola na urcenie tvaru defektov
tenkych vrstiev

* Nasnimanim povrchového mikroprofilu pomocou AFM pripadne SEM moino zistit jeho
zakladné geometrické rozmery a vlastnosti, okrem lateralnych rozmerov aj hibkovy profil.
Tento pristup je vSak realizovatelny len na malych vybranych oblastiach povrchu s plochou
niekolkych Stvorcovych mikrometrov. Aby bolo mozné diagnostifikovat profil Struktury, jeho
homogenitu a tiez identifikovat defekty nanostruktur na ovela vaésich plochach, navrhli sme
a realizovali optické metody zalozené na vyuziti Sikmého bocného osvetlenia ako aj difrakcie
svetla na periodickych povrchovych struktarach.

* Princip merania spociva v osvetleni povrchu diagnostifikovanej Struktury pod vhodnym uhlom
a pozorovani rozptyleného svetla alebo svetla difragovaného na periodickej nanostrukture.
Pozorovanie celého zorného pola je zabezpecené v optickej schéme s vyuzitim tzv. high-pass
fourierovskej optickej filtracie.
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3D tvary defektov periodickej struktary

o Zakladné vyhody, ktoré diagnosticky postup poskytuje spocivaju predovsetkym v tom, Ze mozno pozorovat
a naraz zosnimat velké plochy t.j. 6, 8 i viac-palcové substraty. Na celej ploche sa pritom vyrazne vizualizuja
defekty povrchu s periodickou nanostrukturou. Metdéda je nenarocna na pristrojové vybavenie a realizovatelna
aj s pouzitim zdroja bieleho svetla.

* Kedze difrak¢na ucinnost periodickej Struktury je priamo imerna hl'blge modulacie, jej vyhodnotenim
pomocou optickej schémy na obrazku, je umoznena aj kvantifikacia hlbky povrchového profilu t.j. hibky
modulacie struktury.

» Skusenosti ukazali, ze ludské oko pri vhodnom osvetleni moze sledovat aj vacsie oblasti, pri zistovani oblasti
defektov a bodovych defektov > 100 um.

Lens Fourier transfomn
plane

Light source

1st diffraction order

CCD

Diffraction surface
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Kvantifikovanie parametrov periodického 3D povrchového profilu

Diagnostika mriezkovych periodickych $truktur optickymi prostriedkami. Struktury su
vytvorené ako transparentné vrstvy submikronovej hrabky s periodickou modulaciou
povrchového profilu. Ich primarnym ucelom je vyuzitim vlastnosti skrizenych mriezok
zabezpedit antireflexné vlastnosti vrstiev. KedZe profil ma sledovat harmonicky priebeh,
dolezité je aj diagnostifikovanie jeho geometrie.

Rozpracovali sme met6du, ktord umoziiuje s vyuZitim merania difrakénej efektivity urcit hibku
modulacie a pripadne deformaciu ,,harmonického priebehu” povrchového profilu. Na zaklade
skalarnej teédrie difrakcie svetla na fazovych mriezkach sme odvodili vztahy pre interpretaciu
nameranych velicin difrakcnej efektivity v jednotlivych difrakénych radoch. Sucasne bola
realizovana schéma fotoelektrického snimania difrakénych uhlov a ucinnosti fazovych struktar
vytvorenych na povrchu zrkadlovo odrazajucich substratov. Experimentalne testovanie
potvrdilo aplikovatelnost takéhoto pristupu aj na struktury s periédou blizkou A/2.

Pouzitim svetla Nd:YAG lasera v oblasti kratsich vinovych dizok (A=473 nm) sme zabezpeéili
diagnostiku mriezok s periédou p=259 nm.

1 order

0* order

z=z, sin(27 v x

”\d/;lm\ /_\ \v/f\\dy.vﬂ

- -4

i
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Interferencné sledovanie defektov a profilu membran

CCD

Microscopy

Collimator objective

Laser

=<

Beamsplitter

Ll —
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Interferencny mikroskop

Michelson Principle and Interferometer Designs

Specimen

(@)

Reference
5?,'"1;";', Mirror

Metdda dvojlticovej

interferencie
Microscopic Microscopic
- e
Mirror
Beamspli
Beamsplitter
Object Object
] )
(a) (c)

FIGURE 27. Types of interference microscope based on, (a) Michelson, (b) Mirau, and (c) Tolansky scheme.

Interference Objectives
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Meranie defektov tvaru membranovych struktur

White light interferometry Bruker Contour GT-K1
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Pozorovanie vtmavom/svetlom poli

ZlepsSenie kontrastu obrazu — tmavé pole/svetlé pole

|}
¥
=

Zakladnym principom metody
svetlého pola je podmienka sustredit
vSetko nerozptylené (nedifragované)
svetlo do objektivu

-
v

Pozorovanie v tmavom poli

zobrazovanie objektu iba svetiom
rozptylenym na jeho hranach, drobnych
detailoch a nehomogenitach — pozadie
obrazu je tmavé

Opticky princip - vylucenie svetla z
kondenzora, ktoré by nerozptylené
vchadzalo do objektivu

Najjednoduchsie - pri Sikmom osvetleni
tak, aby zrkadlovo odrazena, alebo
priamo prechdadzajuca Cast svetla
nezasiahla objektiv
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Identifikacia 3D tvaru defektov metodou tmavého pola

* Reflected Light Microscopes

Priemyselné reflexné mikroskopy so Sirokym zornym polom a konfokalne mikroskopy su
nastroje monitorovania procesov a kontroly kvality v oblasti polovodi¢ovych technoldgii.
Defektoskopia integrovanych obvodov, nehomogenita vrstiev, a chyby technologickych
procesov pri depozicii vrstiev na substratoch si vyzaduju sofistikované svetelné
mikroskopickeé pristroje. Vyspely opticky systém by mal poskytovatoptimalne osvetlenie,velku
hlbku ostrosti, vysokokorigované objektivy, dobry kontrast obrazu.

* Jednym z ddlezitych pristupov je vyuzitie osvetlenia diagnostifikovaného objektu metodou
tmavého pola.

Epi-iluminator osvetlenie zrkadlovo odrdzajuceho
povrchu zboku pod uhlom — zrkadlovy odraz sa
nedostdva do pozorovacieho objektivu

NN
P
N & "‘-
.
a%
L
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Pozorovanie tvarovych nepresnosti Si membran

Difuzne biele sikmé osvetlenie

Meranie tvaru a velkosti vybulenia membranovych
prvkov pod difiznym Sikmym osvetlenim

: |

Optické metddy mikromechaniky
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Konfokalna mikroskopia

Konfokalna opticka mikroskopia
- sustred’uje svetlo odrazené/vyZarované
z jednej roviny vzorky

Pinholova clona je v rovine konjugovanej
k ohniskovej rovine — iba svetlo z bodu
objektu v ohnisku méze byt zachytené
detektorom.

Laserovy sfokusovany luUc rastruje

vzorku po pixeloch v r6znych rovinach.
Obrazy vytvorené v jednotlivych rovinach
rastrovania su skombinované do

3-D obrazu

Laser source

*_

-

Collimator

Focal Plane

7
iy
A
S
e
-~
5]
'
L3
1)
1]
W
'
I
-4
1
1)
1]
#
l\
P
-l
¥
a
P
‘
‘
’
i

Detector

Confocal Finhole

Main Dichroic Beamsplitter

Scanning Mirrors

Objective

Specimen
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Konfokalny mikroskop

semiconductor laser

Pinhole
P .
- ¥ Light-receiving element

a |

Lighting LED
= L

CCD camera « B

-F -

| Collimating
| lens

Objective ; Tuning fork/oscillating unit E
lpns gr—

Hésnlulinn: 0.01pm
Beam spot: 2 pm dia.
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Vizualizacia fazy

I Fazovy objekt I -

Amplitudové filtre s meniacou sa
priepustnostou Fazovy néi
- efekt Sikmého osvetlenia

- filter s linedrne sa meniacou
priepustnostou

(Zernikeho fazovy kontrast)
- problém s kvantifikaciou

t(x) =1+ i(D(X) ‘ Eourier transform Y 0Prazovej rovine = variacie intenzity
ukazuju fazovu Strukturu

objektu

— 1=

optical filtratioﬁ
by opaque stop Fourter transform of t(x)
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Shadow and phase visualization techniques

{(x) = e

: : . 2
intensity transmittance ~ |t(x)| = constant

Fourier plane v~ %5()()”_'_[%] 5(y)

optical filtration

by opaque stop
Fourier transform of t(x)
image plane | >
i~ ¢ (X) intensity variation shows the nature of phase object
" % ¥ ¥

Laser diode

Fourier transform plane

Collimating lens ~ Sample  Filtering lens
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Fazova vizualizacia defektov — profil priehlbiny

: & Y 7 M
B i ) b=z =1Uj), h rozostrenie
— | DL
s % ", t(x) = exp Liglz)],
Lt )
' e d®t (z)
j T (0) ©*exp (ioz) do = e S h Fourier transform vlastnosti

| 2
L@ =|h@Pa1+2-20
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uréenie hibkového profilu
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Odchylky od sférického tvaru vybulenia membran
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Obraz v mikroskope — lateradlne rozlisenie

Rozlisovacia schopnost najmensia vzdialenost dvoch bodov, ktort mézeme
rozlisSit ~ Rayleighovo kritérium
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Dark-field images formed by the diffracted light around the 1% order diffraction




3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

3D vizualizacia defektov vrstvy s periodickou Strukturou

Dark-field images were formed using the binary filter
opening positioned in Fourier zone diffraction. By proper
adjustment of the filter position the optimum illumination
conditions can be aligned with varying of the angle of
illumination

Visualization of dimple-like defects of the surface
layer by grazing angle illumination. Depth of the
superficial crater ~1000 nm, diameter ~1.5 mm
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InSpekcia defektov optickou filtraciou v bielom svetle

White light diffraction visualization of the circular
crater defect where the characteristic central rupture
is visible. The lack of diffraction inside%he crater
stands for absence of periodic structure. The lateral
resolving power is ~“2 micrometers.
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Interferencia na tenkej vrstve — svetlé pole, periodicka Struktura

Microobjective

10/0.25
/0

Mikroskopicky obraz
lateralne rozlisenie ~ 1 pm
hibkové rozlienie ~ 10-20 nm
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Priklady vizualizacie defektov
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Mikro/nano-metroldgia 10 1im

Mikroskopické pozorovanie castic
s rozmermi pod difrakénym limitom

pozorovanie v tmavom poli
vyuzitie rozptylu Mie
nemozno urdit tvar €astice

V mikroskope mozno vidiet ¢astice
radove nanometrovych rozmerov
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CONVERTING DATA FROM PRODUCTION TO INFORMATION USING INDUSTRY 4.0

Robin Mitana !
L SIDAT Digital s.r.o.

115



3" International Conference 3D MEASUREMENT AND IMAGING

Modern contac

tless

measure

10t-11t% October 2018
in industrial practice

ments in i

Odborarska 21, Bratislava

TRANSFORMATION
OF PRODUCTION DATA TO
INFORMATIONS (140 STRATEGY)

Robin Mitana, robin.mitana@sidatdigital.sk , +421 903 432 036
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JOINT VENTURE & SYNERGY SIDAT + SOVA DIGITAL
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SIDAT DIGITAL PRODUCT PORFOLIO

CONSULTING - INCREASING THE EFFICIENCY OF PRODUCTION PROCESSES, REDUCING COSTS

MODERNIZATION OF PRODUCTION TECHNOLOGIES (ELECTRICAL & AUTOMATION) + PREPARATION FOR DIGITIZATION
DIGITIZATION OF PRODUCTION PROCESSES & LOGISTICS (RTLS)

DIGITIZATION OF ENERGY / ENERGY SOURCES

PRACTICAL IMPLEMENTATION OF INDUSTRY 4.0 SOLUTIONS

SIM - DIGITAL SIMULATION AND OPTIMIZATION OF PRODUCTION, ASSEMBLY, MACHINING, LOGISTICS, WAREHOUSING, ENERGY
VIS - VISUALIZATION OF PRODUCTION, TECHNOLOGY, BUSINESS PROCESSES

SCADA/DCS — SUPERVISORY CONTROL SYSTEMS & DATA ACQUISITION / DECENTRALISED CONTROL SYSTEMS

MES — MANUFACTURING EXECUTION SYSTEMS / CONVERSION OF DIGITAL DATA INTO SMART INFORMATIONS
140/DT — CREATION OF DIGITAL TWIN & CONNECTION TO REAL PRODUCTION

TRAINING - INDUSTRIAL AUTOMATION (PLC, OP, SW)

TRAINING — INDUSTRY 4.0 / DIGITAL TWIN + APPLICATIONS FOR INDISTRY
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4 LEVELS OF INFORMATIONS FROM PRODUCTION

VIS
REACTIVE (IT HAPPENED) PREDICTIVE (NOT TO HAPPEN)
PAST TODAY FUTURE
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LEVEL 1 - VISUALIZATION
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LEVEL 1 — ,SMART BUSINESS” VIZUALIZATION — ASSEMBLY CENTER
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4 LEVELS OF INFORMATIONS FROM PRODUCTION

VIS
REACTIVE (IT HAPPENED) PREDICTIVE (NOT TO HAPPEN)
PAST TODAY FUTURE
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LEVEL 2 — SCADA + DCS
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4 LEVELS OF INFORMATIONS FROM PRODUCTION

VIS
REACTIVE (IT HAPPENED) PREDICTIVE (NOT TO HAPPEN)
PAST TODAY FUTURE
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LEVEL 3 — MES/MIS
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4 LEVELS OF INFORMATIONS FROM PRODUCTION

INDUSTRY 4.0 / DIGITAL TWIN

MES / MIS

SCADA

REACTIVE (IT HAPPENED) PREDICTIVE (NOT TO HAPPEN)
PAST TODAY FUTURE
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LEVEL 4 — INDUSTRY 4.0/DIGITAL TWIN
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LEVEL 4 — INDUSTRY 4.0/DIGITAL TWIN - APPS

*  SIMULATION & CONCEPT EVALUATION ((LINE) PRODUCTION, ASSEMBLY, MACHINING, LOGISTIC, WAREHOUSES, ENERGY,
o)

* REAL TIME PROCESS VISUALIZATION

»  PROCESS REWIND ,JUMP IN TIME BACK" WHEN PROBLEM OCCURRED

*  BALANCING OF PRODUCTION RESOURCES

* CYCLE TIMES MONITORING FOR BETTER PLANNING

+ DOWN-TIMES & MICRO DOWN-TIMES / DELAYS & MICRO-DELAYS IDENTIFICATION
* PREDICTIVE LOGISTIC — AUTOMATIC REQUIREMENTS FOR LOGISTIC

* PREDICTIVE REAL TIME QUALITY MONITORING

* PREDICTIVE MAINTENANCE BASED ON REAL TIME RESOURCES MONITORING

* ADVANCED PLANNING (APS) FOR OPERATIVE (EACH DAY) PRODUCTION PLANNING

* OTHERS ... DIGITAL TWIN SW PLATFORM IS ALMOST WITHOUT LIMITS
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LEVEL 4 — INDUSTRY 4.0/DIGITAL TWIN SMART OUTPUTS
(EXAMPLES)

Start of monitoring: 2018/05/07 07:35:13.9210

8 [ Standard CT

CYCLE TIME e B ST
STABILITY 3]
ANALYSE

create message

OP120 OP 140 OP 150 OP170 OP 180 OP 190 OP 050 OP 040
Procesy

SMART
PRODUCTION
DASHBOARD
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INDUSTRY 4.0 PATH
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140/DD —OEE IMPROVING FOR LINE PRODUCTION

REALIZED 140/DD APPLICATIONS

PUBLISHED WITH APPROVAL OF
EMBRACO SLOVAKIA FOR SOVA DIGITAL

VISUALIZATION OF CURRENT STATUS OF
PRODUCTION

REAL CYCLE TIMES

REAL UTILISATION OF RESOURCES
DIGITALNE DVOICA FYZICKA LINKA IDENTIFICATION OF DELAYS & MICRO-

DELAYS + DOWNTIMES & MICRO-

DOWNTIMES

COLLECTED & EVALUATED APPROX.

800000 LINES OF INFORMATIONS PER

SHIFT

IMPROVED OEE BY +3% (APPROX.

+300PCS) = APPROX. +1MIL EUR/YEAR
BENEFIT

131



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t% October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

140/DD —OEE IMPROVING FOR LINE PRODUCTION
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140/DD — OEE IMPROVING FOR LINE PRODUCTION
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Robin Mitana,
robin.mitana@sidatdigital.sk
+421 903 432 036
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RADAR USAGE FOR TRANSPORT AND INDUSTRY

Ing. Lukas Marsik !
1 Camea image & signal processing

Abstract

In CAMEA traffic monitoring and industry systems, the use of radar has many advantages. It can generate information about immediate
speed of multiple objects and their distance and angular position in the scene. As well, radar performance is nearly not affected by

amount of light or bad weather conditions. Thus, it can well supplement current video-detection systems with new information that can
significantly improve reliability and success rate of the detection.
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CAMEA IMAGE & SIGNAL
PROCESSING

* Founded in 1995 by a group of researchers
 Located in BRNO (CZ), currently 70+ employees
 Focus on industrial and traffic applications

« R&D, manufacturing, selling, servicing,
maintenance of components, systems, custom
solution

 Has produced and deployed around the world
hundreds of visual systems with thousands of
video cameras and real-time processing units
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* UNICAM platform

* Weigh-In-Motion

* Enforcement Systems
* Traffic Monitoring

* Vehicle Identification
* ITS Technologies




CAMEA'S INDUSTY

* Web Inspection

* Bottle Inspection

« Component Inspection
 Laser Beam Deflector

* 3D reconstruction

* Label Inspection

* Automatic identification
of railway carriages

SYSTEMS

3 .
Y
\ 5.

50 54 22 - 44 173 - 1

- o LN 3




SENSORS IN CAMEA SYSTEMS

* Video cameras (optionally with IR flashes)
* Induction loops
* Laser scanners

e Piezoelectric sensors
« FMCW radars




RADAR IN CAMEA SYSTEMS

* Mobile multi-lane enforcement system
* Spot speed enforcement
» Camera triggering V ,
» Vehicle presence detection MeaEr
« Vehicle counting (statistics) | ’
* Train speed recording




FMCW RADAR FUNDAMETALS

* Frequency Modulated Continuous Wave

* Waves transmitted and reflected (or absorbed)
* Doppler frequency - speed measurement
 Frequency Modulation - distance measurement
« MIMO technique - angular position
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RADAR ADVANTAGES

* Direct speed measurement

* Distance and angle position measurement
 Independence on daylight

* Very low influence of bad weather condition
 Can be installed as hidden

* No problem with GDPR
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RFBEAM K-MC4

« 24GHz analog radar
module

* FMCW (ISM - 250MHz)
 Speed or/and range
* Angle measurement

 Separate embedded
processing
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FROM 24GHZ TO 77/GHZ

* Bandwidth (legacy 250MHz / UWB 5GHz)
* 1GHz (76-77GHz LRR) / 4GHz (77-81GHz SRR)

« ~20x better range resolution, 3x better velocity
resolution

24 GHz NB 77 GHz SRR
4.0 - . 4.0
(LN R
3.0 | 3.0
E25 I] VI I E25
“g’) 2.0 I “g’, 2.0
€15 g 15
1.0 i I 1.0

0.5 0.5

0 0
20 -15 -10 -5 0 5 10 15 20 20 -15 -10 -5 0 5 10 15 20
Relative Speed (kmph) Relative Speed (kmph)
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FROM 24GHZ TO 77/GHZ

e 3x smaller form factor
* narrower (more focused) beam
 small final system (automotive, drones, ...)

24 GHz (A~ 12 mm)

A2

Il | || ||
i N N B 77 Gz 1~ )




3" International Conference 3D MEASUREMENT AND IMAGING 10th-11t% October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

TI IWR1642BOOST

« Radar-on-chip solution
 Processing fast ramps (2D FFT's)
« Sampling frequency 5Ms/s
* Distance / velocity / angle
* Tl launchpads compatible
 Ethernet capture card

* Price 299%

==
T DU
L BRI 117164280051 ®
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TI IWR1642

RX1 7

RX2 1

RX3

RX4 -

TX1 4

~ < << <<

1 LNA IF —<A DC
L LA IF —<ADC
Digital Front
End
— LNA —<
t IF ADC (Decimation
filter chain)
1 LNA IF —<A DC
PA
i I Synth Ramp
PA x4 (20 GHz) Generator
RF Control/
BIST

il

] =]

RF/Analog subsystem

Serial Flash
interface

Optional External
MCU interface

PMIC control

Optional communication
interface

For debug
JTAG for debug/

(Customer programmed)

| QSPI I—
Cortex-R4F
200-MHz
e SPI
m (User programmable)
SP1/12C
Prog Data
RAM RAM gg‘:;
(256KB") | (192xB") DCAN
3 UARTS
£ Master subsystem
@ (Customer programmed) Test
Debug
LVDS
. C674x DSP HiL
@600 MHz
ADC
Buffer
L1P L1D L2
(32KB) | (32KB) | (256KB)
I DMA | CRC | Radar Data Memory
(L3)
DSFP subsystem T68KB*

* Up to 512KB of Radar Data Memory can be switched to the Master R4F if required
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High-speed ADC output
interface (for recording)
High-speed input for
hardware-in-loop
verification
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TI IWR1642BOOST VS. K-M
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IWR1642BOOST PARAMETERS

« FOV 30x70deg

» Speed accuracy less than 0.1kph

« Range accuracy less than Tmm

* Angle accuracy about 1deg

* Angle resolution 15deg (2TX, 4RX antennas)
* Power consumption 2W (2TX, 4RX, 50% duty)
* Transmitted power about 12mW
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CONCLUSIONS

« SOTA 77GHz radar sensor

« 3" party modules manufacturers

* Very fine range measurement (< Tmm)

* Variable antenna design

« mmWave SDK (Code Composer Studio)

* Power consumption less than 3W (DEV kit)
* Possibility to hide sensor
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THANK YOU FOR YOUR
ATTENTION
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LASER, MULTISPECTRAL AND HYPERSPECTRAL SCANNING

Ing. Marko Pasko !
L Expert_for_3D_Landscape, spol. s r.0., Slovakia, www.x3d.sk

Abstract

In this presentation we will discuss similarities in laser, multispectral and hyperspectral scanning. There are also differences, which are
unique for each type of data acquisition and can be used with advantage. We described possibility of combined usage of mentioned
measuring sensors, which rise the added value of results and is suitable for scientific analyses, with highest geometrical and
georeferencing accuracy.

Data fusion from terrestrial, mobile and aerial 3D mapping enables complete coverage of complex objects. As during data processing
will be created a big datasets, we provide also solutions for further data processing and data fusion.

Key words:

- Laser, multispectral and hyperspectral scanning

- Riegl LMS - airborne, mobile, UAS and terrestrial laser scanning and mapping systems

- Vexcel Imaging - airborne, mobile and terrestrial digital photogrammetry and mapping systems

- HySpex - field/outdoor, lab, aerial and industrial hyperspectral scanning in VNIR and SWIR spectral bands
- 3D mapping and data acquisition

- advantage of combination / data fusion from multiple sources,

- outputs from complex mapping systems,

- detailed high density data

- processing software
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LASER,
MULTISPECTRAL AND
HYPERSPECTRAL SCANNING

Ing. Marko Pasko, Expert_for_3D_Landscape, spol. s r.o.
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3D MEASUREME MAGING

LASEROVE, MULTISPEKTRALNE
A HYPERSPEKTRALNE
SKENOVANIE

Novinky z pohladu
Expert_for 3D Landscape, spol. s r.o., www.x3d.sk
autorizovaného distributora nasledovnych znaciek pre Slovensko:

Digitalna Laserové Hyperspektralne
fotogrametria skenovanie skenovanie
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Laserové skenovanie — laserovy skener aktivne vysiela z daného
miesta danym smerom modulovany signél s vinovou diZkou
blizkeho infraCerveného spektra (prip. zeleného svetla) a
zachytava vrateny signal, toto mnohokrat za sekundu opakuje,
cim postupne meria v 3D bod po bode okolity priestor
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Multispektralne skenovanie — vychadzajuc z digitalne;
fotogrametrie : pasivhe zaznamenavanie viditelného
elektromagnetického ziarenia a meranie na digitalnych snimkach,
pricom Sstandardna farebna digitalna snimka je multispektralny
zaznam v 3 kanaloch R,G,B. Ak automatizovane
zaznamenavame digitalne snimky s vysokym prekrytom ->
mozZeme vyuzit automaticku relativnu orientaciu — prehladavanie
snimky po snimke, pixel po pixli hfadame identické body. Ked'ich
najdeme, pretinanim spojnice bodu na snimke a optického centra
prislusnej snimky dostaneme bod v 3D.
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Hyperspektralne skenovanie — hyperspektralny skener
zaznamenava z daného miesta s danou Sirkou zaberu pre kazdy
pixel prijaty signal po kanaloch, pricom pre kazdy kanal je
vyhraneny presne definovany maly rozsah vinovych dizok spektra
elektromagnetického ziarenia od viditelného do stredného
infracerveného pasma, toto mnohokrat za sekundu opakuje a
postupne sa posuva urcitym smerom, ¢im postupne zaznamenava
pixel po pixli tolko datovych vrstiev, kolko ma kanalov. Pokial ide o
realny zaznam krajiny, georeferencovany vysledok vyzaduje
poskytnutie informacie o 3D povrchu, na ktory sa dany
hyperspektralny zaznam prekresluje, napr. z laserového skenera.
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Riesenia RIEGL Laser Measurement Systems

* Terestrické: - VZ-400i ... dosah 800m, presnost 5mm,
georeferencovanie v realnom case, cloud
- VZ-2000i ... dosah 2500m, presnost 5-10mm
* Mobilné: - VMX-1HA/2HA ... mobilné presné skenovanie,
- VMQ-1HA ... light-verzia s 1 skenovacou hlavou
* Leteckeé + UAV:
- VUX-1 ... r6zne hlavy miniVUX-1DL + RiCopter / VP1
- VQ-880-G, -GH ... topo-hydro mapovanie
-VQ-1560i ... city mapping, velkoploSné mapovanie,
dualny skener, online waveform, cloud
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Riesenia Vexcel Imaging

fotogrametrické technoldgie na 3D mapovanie

Letecké rieSenia
- Flexibilné — vymenitelné objektivy UC Eagle Mark 3,
najvacsia Sirka zaberu 26460 px
- Sikmé snimkovanie — UC Osprey Mark 3 Premium -
- Konkurencia satelitnym senzorom — UC Condor Mark1

Mobilné riesenia:
- UltraCam Mustang — mobilny zber dat autom

Pochodzne riesenia:
- UltraCam Panther — zber dat peso clovekom

Jedno softvéroveé prostredie UltraMap
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Riesenia Vexcel Imaging

PANORAMIC HEAD

Field of view: Maximum frame rate:

360° 1.5 frames

full spherical coverage per second

Camera Number of

resolution: cameras:
172 Megapixels 26
CAMERA

Imaging sensor CMOS
Sensor size 3,088 x 2,152 pixels
Pixel pitch 1.4x 1.4 um
Color filtering type Bayer Pattern
Focus type Fixed focus
Focal length 3.24 mm
F-number 2.00
Depth of field 1.5 m to infinity
Optical format 1/3.6 inch
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Riesenia Vexcel Imaging

COMPUTER AND DATA STORAGE

o

Type:
Industrial PC Core i7
USB3 & Ethernet
interface available

o

Storage capacity:
4 1B SSD
hot-swappable

BATTERY SYSTEM

o

Interface:

Ruggedized
tablet PC

o

Type:
V-Mount Li-lon high
load battery 14.4 V

162

o)

Operating time at continous
data capture:
Several hours

depending on application

o)

Capacities & weight:

294 Wh, 1.4 kg
155 Wh, 1.0 kg
89 Wh, 0.8 kg
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Riesenia Vexcel Imaging

MODULES

Orientation Applanix APX-15L

Stereo camera system for indoor localization and enhanced

Sduimety outdoor localization in dense cities and covered areas
LiDAR Velodyne VLP-16
ACCURACY
Relative accuracy (outdoor and indoor) cm range*
Absolute accuracy (outdoor) cm to dm range*

Accuracy depends on scene structure,

Absclufe accuracy Undool) loop closures and track length

*Accuracy depends on location and user compliance with walking regulations based on application area.

APPLICATION AREAS

DOCUMENT EXTRACT MODEL
Visual Documentation Feature Extraction Feature Measurement
& Exploration & Classification & Reconstruction
Mobile mapping + Forest management + Clearance measurements
Disaster response + Topographic mapping + Volumetric analysis
Progress documentation + Object detection + As-built verification
Risk analysis + Asset inventory

Quality control
Damage inspection
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Riesenia Vexcel Imaging

DATA FORMATS

Image

Trajectory

Point cloud

JPEG, TIFF

Camera images (26 x 6.6 Megapixels)

360° x 180° equi-rectangular panorama (1 x 105 Megapixels)
Cube-face panorama (6 x 16.7 Megapixels)

Various formats - position and orientation for each cube

Laser File Format (LAS) - coordinates, reflectivity, color images
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Riesenia Vexcel Imaging

Spracovanie dat z mobilného zberu dat z
UltraCam Mustang a UltraCam Panther Mark2:

- Jedno prostredie — UltraMap Terrestrial v1.1
- Produkty:
- rektifikované (neskreslené) meracské snimky na presné fotogrametrické merania
- georeferencované mracna bodov laserového skenovania v tvare las
- kvalitné obrazové panoramy
- Priamy vystup do softvérového prostredia OrbitGT 3DM, prepojenie s datami z Riegl LMS

- Standardny vystup Default pouZitelny v softvéroch:
RealityCapture Euclideon Geoverse Complete PhotoModeler Premium
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Riesenia HySpex
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Riesenia HySpex

_ < Wavelengths covered by HySpex VNIR 1800
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Riesenia HySpex

tsvecsunos o I
HySpex SWIR 384 >
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Riesenia HySpex
Spolocné pouzitie 2 hlav VNIR-1800 a SWIR-384 naraz:
Siroké pokrytie spektra od 400nm do 2500nm

Mnohonasobné vyuzitie
- nasadenie v konfiguracii field, lab aj aerial

Field — polné Lab — laboratorne Aerial - letecké
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Riesenia HySpex

HySpex MJOLNIR-VS-620 I,

Wavelengths covered Wavelengths covered
by HySpex VNIR 1800 by HySpex SWIR 384

Combining HySpex Mjolnir V-1240 and HySpex Mjolnir S-620 into
a common housing, HySpex Mjolnir VS-620 provides 620 coregistered pixels
in the VNIR and SWIR spectral range, 400 - 2500 nm.

For applications requiring low mass, combined with high performance
specifications and scientific grade data quality on the full VNIR-SWIR range,
HySpex Mjolnir VS-620 is an ideal solution. In addition to the high quality
hyperspectral data cube, covering the spectral range from 400 - 2500 nm,
with 490 bands, double resolution data in the VNIR range is always readily
available.

With smile and keystone less than 0.1 pixel for each spectral range,

the merged Mjolnir VS-620 data product will have co- registration/keystone
better than 0.2 pixel for the full VNIR-SWIR range. Mjolnir VS-620 is delivered
in a rugged bundle with a high end data acquisition unit and normally also with
the Trimble Applanix APX-15 IMU/GPS.
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Zhrnutie

Laserové, multispektralne a hyperspektralne skenovanie ma vela
spolocného. To, o ich odlisuje, ich robi jedinecnymi zdrojmi dat.
Spolocné vyuzivanie senzorov v roznych kombinaciach

zvysuje pridanu hodnotu vysledku.

Kombinované spracovanie dat zo zeme, z auta a z leteckého

nosica umoznuje kompletné zameranie aj priestorovo Clenitych
objektov.
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3D IN RADAR METEOROLOGY

RNDr. Vladimir Jorik !
1SWORAD s. . 0.

Abstract

Throughout the history of radar meteorology, measurements are made in horizontal areas with large elevation steps and the measured
values are degraded to the area, or measurements are made in vertical areas, and the gaps in the elevation steps are counted.

SkySCANner — our meteorological radar - provides such a measurement technology that captures the real values at each point of the
measured volume during the measurement and records the data into the spatial data structure. These data provide new insights into the
structure of the clouds and lead to new knowledge about processes in them.
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3D In radar meteorology

other meteorological radar measurement technology
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od 0D v meteorologii
po 3D v radarovej meteorologii

 ABSTRAKT :

* V celej historii radarovej meteorologie sa vykonavaju merania v
horizontalnych plochach s velkymi elevacnymi krokmi a namerané
hodnoty su degradované do plochy alebo sa robia merania vo
vertikalnych plochach a medzery v elevacnych krokoch su
dopocitavané.

« Nas meteorologicky radar skySCANner poskytuje taku technoldgiu
merania, ktora zachytava pocas merania realne hodnoty v kazdom
bode meraného objemu a zaznamenava data do priestorovej
datovej struktury. Takéto data poskytuju nové poznania o
strukture oblakov a vedu novym k poznatkom o procesoch v nich.
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ION BEAM ANALYSIS AND MODIFICATION OF MATERIALS AT MTF STU

Ing. Pavol Noga, PhD. !
! Slovak University of Technology in Bratislava

Abstract

An ion beam laboratory for materials research was commissioned recently at the Slovak University of Technology within the University
Science Park CAMBO located in Trnava. The facility will support research in the field of materials science, physical engineering and
nanotechnology. lon-beam materials modification as well as ion-beam analysis are covered and deliverable ion energies are in the range
from tens of keV up to tens of MeV. Two systems have been put into operation. First, a high current version of the HVEE 6 MV Tandetron
electrostatic tandem accelerator with duoplasmatron and cesium sputtering ion sources, equipped with two end-stations: a high-energy
ion implantation and IBA end-station which includes RBS, PIXE, ERDA and NRA analytical systems. Second, a 500kV implanter
equipped with a Bernas type ion source and two experimental wafer processing end-stations. Capabilities of the laboratory are presented
together with an introduction to the technology itself and its applications.
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ION BEAM ANALYSIS AND
MODIFICATION OF MATERIALS AT
ATRI MTF STU

Pavol Noga

Slovak university of technology in Bratislava,
Faculty of materials science and technology,
Advanced technologies research institute
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NEW LABS AT ATRI MTF STU

Commissioned in December 2015
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NEW EQUIPMENT
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OUTLINE

e Introduction to ion beams

* lon beam modification of materials
* lon implantation
 |lon irradiation induced changes in structure
e lon irradiation induced activation

 Equipment

* lon beam analysis of materials

e Rutherford Backscattering Spectrometry
Elastic Recoil Detection Analysis
lon Channeling
Particle induced x-ray emmission
Nuclear reaction analysis
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ION ACCELERATOR

Electrostatic Cyclotron

We have this one
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BY NO MEANS ,SMALL CERN”

CERN uses this

Particle energy
150 000 times higher!

~
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WHAT IS IT GOOD FOR?

 Exploring physics of matter and the Universe
(CERN)

Closer to everyday life and what we do:

* lon beam modification of materials
* Doping, synthesis of otherwise infeasible materials
e Structure (tuning crystallinity, interface mixing etc.)
 Activation and isotope production

* lon beam analysis of materials

e Elemental composition, contamination, trace elements
e Structure
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ION BEAM MODIFICATION

We

pplications
..¢.$..
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implantation process

after implantation

| known: lon implantation and its

All kinds of electronics
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ION BEAM MODIFICATION

lon implantation and its less known
applications

O ® o
o

SA

00000000 [ ) 000
00000000

00000000 o
00000000 o o0 o
00000000 00000000
00000000 00000000
00000000 00000000
00000000 00000000
implantation process after implantation New matenals

Wear resistant layers

Biocompatiblity And many more
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Tuning the structure
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 Amorphous to crystalline and vice versa
 Interface mixing

* lon beam annealing

 Nanostructures

lon-tracks Self assembled nanostructures

lon beam mixing
X. Ou et Al. Nanoscale, 2015, 7, 18928

Applications in optics, data storage, molecular filters, functional layers etc.
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ION BEAM MODIFICATION

Activation and isotope production

 Nano-wear measurement
e.g. in engines, compressors, bearings etc.

e Cancer diagnostics and treatment

« Exotic radionuclides used as markers
e.g. migration of nutrients in plants, diffusion measurements etc.
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EQUIPMENT: ION IMPLANTER

208



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

ION IMPLANTATION END-
STATIONS

e Experimental end-station
— Substrate size up to @100mm
— Substrate cooling down to LN2 temperature
— Substrate heating up to 800°C

Ill

e Single wafer processing chamber ,,industria
— Substrates up to @200mm
— Substrate manipulator setting implantation angle (0° to 45°)
— Substrate water cooling, He gas cooling provision
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6 MV TANDEM ION ACCELERATOR
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6 MV TANDEM ION ACCELERATOR
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ION BEAM ANALYSIS

Non-destructive method for materials analysis

Detects any element of the Periodic table utilizing the whole
pallette of ion-matter interactions:

* Rutherford Backscattering Spectrometry (RBS)
Elastic Recoil Detection Analysis (ERDA)

RBS - Channeling (RBS/c)

Particle Induced X-ray Emmission (PIXE)

Nuclear Reaction Analysis (NRA)
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RUTHERFORD BACKSCATTERING
SPECTROMETRY

E=1-3 MeV

* Near surface / thin layer analysis sample
e Concentration depth profiling

e Quantitative and standard-free

Energy sensitive detector
e Analysable elements: O to U
* Analyzed depth up to 20 um
* Depthresolution2-20nm
* Very sensitive to heavy elements in a light matrix or substrate
 Insensitive to light elements in a heavy matrix or substrate

* Detection limit (heavily depend on the sample) down to 0.001 at%
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RUTHERFORD BACKSCATTERING

SPECTROMETRY

Energy [keV]

300 400 500
8000 r )
RBS: 11.1 nm Au Au
7000 600 keV He* —52nm Au
5000 — 3.7nm Au
— 2.7nm Au
5000 0.8nm Au
4000
3000
2000
1000 b S
N . N
300 400 500
Channels

Energy [keV]
400 600 800 1000 1200 1400

16000 |— 204 nm Cu
14000 } 314 nm Cu Cu

— 405 nm Cu
12000 ¢

10000 ¢
8000 |
6000 |
4000 ¢
2000 |

Yield

100 200 300
Channels

Measuring thin-layer thickness
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RUTHERFORD BACKSCATTERING
SPECTROMETRY

Energy [keV]
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Measuring concentration profiles
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NON-RUTHERFORD
BACKSCATTERING SPECTROMETRY
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ELASTIC RECOIL DETECTION
ANALYSIS

E= several MeV l
e Concentration depth profiling
.. sample detector

 Quantitative and standard-free

* Analysable elements: H to U (at ATRI only H at the moment,
extension planned soon)

 Analyzed depthupto 1 um

* Depth resolution 20 - 50 nm

« Sensitive to light elements in a heavy matrix or substrate

* Insensitive to heavy elements in a light matrix or substrate
e Detection limit: 0.01 at%
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ELASTIC RECOIL DETECTION
ANALYSIS
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ION CHANNELING (RBS/C)
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PARTICLE INDUCED X-RAY
EMMISSION

Sensitive trace element detection

* Quantitative with reference samples only

Analysable elements: Nato U

Analyzed depthup to5-10 um
* No depth resolution

Detection limits sub-ppm
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PARTICLE INDUCED X-RAY
EMMISSION
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NUCLEAR REACTION ANALYSIS

» Selective analysis of light elements E= several MeV
%ﬁ detector
Y

* Isotope sensitive

* Concentration depth profiling sample

e Analysable elements: Hto P
 Analyzed depth up to 5 um

e Depth resolution 10 nm (matrix dependent), 1 nm at grazing
incidence

e Detection limit: 0.001 - 1 at%

222



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

NUCLEAR REACTION ANALYSIS

We take advantage of the fact, that some nuclear reactions take place in
a harrow energy range, i.e. they have resonances, where the probability
of these reactions to happen, rises by orders of magnitude
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NUCLEAR REACTION ANALYSIS

22Ne depth profile in Ta foil
8000
.00“‘00
7000 .:. *
6000 'Q Py
5000 e °
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3000 LJ

gamma vyield

2000
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635 640 645 650 655 660
proton energy [keV]

224



3" International Conference 3D MEASUREMENT AND IMAGING 10t-11t October 2018
Modern contactless measurements in industrial practice Odborarska 21, Bratislava

ANALYSIS END-STATION

selectable
absorber foils
‘l‘

sample holder "4-axis goniometer

5

Y
! 4
movable Si charged particle detector f ’
(RBS, channeling, ERDA, NRA) ..

primary ion beam

fixed Si charged
particle detector
(RBS)

HPGe X-ray detector

(PIXE) =N
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ION BEAM ANALYSIS

Combination of IBA techniques gives the full
information

- sample No. 200-45

Take the first information from RBS
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ION BEAM ANALYSIS

Cor?.?ination of IBA techniques gives a complex elemental depth
profile

sample No. 200-45 -
3.1 MeV He" ERDA y

° experimental
| simulation of H

o

Add ERDA to determine hydrogen content
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ION BEAM ANALYSIS

Cor?.?ination of IBA techniques gives a complex elemental depth
profile

sample No. 200-45
45 MeV He' NRA

®  experimental
simulation

Ti

Improve accuracy and cross-check with NRA
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ION BEAM ANALYSIS

Cor?liomatlon of IBA techniques gives a complex elemental depth
profile

H ‘
C
S
T

—
i |
T — ]

Put together and deliver the depth profile
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VIDEO PROCESSING RESEARCH AT FIT

Ing. Roman Juranek, PhD. !
1 University of Technology, Brno

Abstract

In this talk, I will introduce active research topics in the field of traffic surveillance on Faculty of Information Technology, Brno
University of Technology. | will talk mainly about detection of vehicles, license plate recognition, and vehicle speed measurement which |
will present in more detail. Precise measurement of vehicle speed from a single camera is active research topic since it potentially offers
cheaper installation compared to current industrial practice. It requires only one camera capturing multiple vehicles simultaneously. The
main part of the measurement is calibration of the camera. In most cases today, the calibration is solved either by patterns (e.g.
checkerboard) or manually. We developed methods that can automatically calibrate the camera just by observing passing vehicles.

We captured a large dataset with precisely annotated speeds of passing vehicles and evaluated our method which gives mean speed
estimation error of 1.1 kph. The dataset is freely available for non-commercial purposes.
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And other traffjc{ pllcatlo
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Research topics

License plate detectionand Vehicle detection, recognition, / Camera calibration \
recognition and re-identification

KUNMW158 BKH5010 BSE5628 9858820 TVAS94
KHNMW158 BSES62H 9B58828 TVHI94

9833297 6B51255 4B56396 TB57267 2M25948
9B53297 6B53255 4B58396 7B52267 2MZ5948
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Speed
measurement

L

Sensors // Q/ﬂ-—%
o

Radar —

Inductive loops i 75 :

Section speed - two cameras
Single camera

)

0

Radars and loops are usually equipped
with cameras tocapture license plate &, &, &,
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Speed measurement

Scenarios

e Industrial/Law enforcement

o  Accuracy better than 3km/h

o  Often one camera per lane

o  High resolution, IR flash, controlled
conditions

o  Mostly section speed

e Overview cam -informative only

o  Single camera capturing all lanes,low
resolution

o  For other applications like traffic volume,
travel time estimation, etc.
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Single camera speed
measurement

Camera calibration - K, R and T parameters

e Intrinsic parameters (focal length)
e Orientation
e Height above road

Vehicle detection and tracking

Traveled distance calculation

v=s/t
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Typical solutions

e Lots of research papers in last 20 years!

e Constraints on camera installation - front facing, known focal length and height
above road

e Constraints on vehicle motion - linearmotion

e Simple algorithms

e Mostly notautomatic

e Often poor results or not evaluated at alll

e There are NO common data for evaluation:(
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So what did we do...

Fully automatic camera calibration

e (Almost) no prior knowledge about camera - arbitraryview
e Linear motion scenario (for speedmeasurement)
e Arbitrary motion scenario (parking lots, roundabouts, intersections)

Speed measurement from video

e Reliable detection and tracking and classification of vehicles

Datasets for evaluation and benchmarking of camera calibration and speed
measurement
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Detection, tracking and classification

We use neural network-based tools

e Faster-RCNN detector
e Vehicle type classifier (make, model, year)

— e g ]
S Ze - /=

Skoda octaviamk?2

Other tasks like
orientation towards
camera, landmark
locations, etc.
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Linear motion case

e Detection of vanishing points
e Detection and classification of cars
e Alignment of of known 3D shape to observations

AND COMPARISON
TO GROUND TRUTH FROM LIDAR
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Accuracy Cumulative hi;togram of absolute errors

1
1
Mean error 1.1 km/h 0.8} :
99 % of observations with error :
better than 3 km/h 0.6+ :
- 1
e Max error >10km/h due totracking !
errors 0.4¢ :
:
0.2} — Edgelets+ManualScale (ours) [{
= |TS15+ManualScale
- ManualCalib+ManualScale
0.0 0 ' ST
10 10 10

A4

3km/h
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Known 3D locations
and distances forfew
vehicle types

Arbitrary motion case
Work in progress
Detection and classification of cars Detected landmarks

Landmarks on cars

Global optimization to find focal length,
orientation of camera and its position in
3D space

Works in linear motion casetoo!
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Optimization of calibration
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Evaluation of speed
measurement

e There are absolutely no reliable
public data for evaluation

e Sowe decided to record ourown
dataset - BrnoCompSpeed

cam-right

246

LIDAR gates for ground
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BrnoCompSpeed dataset

e Overview camera scenario, linear motion

e 18 of Full HD videos (approx. 1h each)

e 6 sessions, 3 cameras

e Manually measured distances inscene

e LIDAR gates for ground truth speed
acquisition

e >20K measured vehicles

Freely available for noncommercial
purposes
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BrnoCarPark dataset

Free movement of cars on parkinglots
2 locations, multiple views
Total 46h of FullHDvideo

Calibration only, no speed measurement
Measured distances in scene for reference

calibration
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BrnoCarPark Dataset

e Example of measureddistances
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Future

Speed measurement from observation of license plates (we need new dataset)
3D reconstruction of cars forbetter calibration

Improvements in license plate reading in hard conditions

Faster detection of license plates, cars,etc.

Reliable re-identification of cars

Embedded processing - put things in a device like NVidia Jetson
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Thank you

https://medusa.fit.vutbr.cz/traffic
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Publications

° BARTL Vojtech, SPANHEL Jakub, DOBES Petr, JURANEK Roman, HEROUT Adam. Automatic Camera Calibration by Landmarks on Rigid
Objects. Computer Vision and Image Understanding (underreview)

e  SOCHOR Jakub, JURANEK Roman, SPANHEL Jakub, MARSIK Luk&s, SIROKY Adam, HEROUT Adam a ZEMCIK Pavel. Comprehensive Data Set
for Automatic Single Camera Visual Speed Measurement. IEEE Transactions on Intelligent Transportation Systems. 2018, ro¢. 2018, ¢. 99, s.
1-11. ISSN 1524-9050.

° SOCHOR Jakub, JURANEK Roman a HEROUT Adam. Traffic Surveillance Camera Calibration by 3D Model Bounding Box Alignment for
Accurate Vehicle Speed Measurement. Computer Vision and Image Understanding. 2017, ro€. 2017, €. 161, s. 87-98. ISSN 1077-3142.

° DUBSKA Markéta, HEROUT Adam, JURANEK Roman a SOCHOR Jakub. Fully Automatic Roadside Camera Calibration for Traffic
Surveillance. IEEE Transactions on Intelligent Transportation Systems. 2014, ro¢. 2014, €. 1, s. 1-10.ISSN 1524-9050.

° DUBSKA Markéta, SOCHOR Jakub a HEROUT Adam. Automatic Camera Calibration for Traffic Understanding. In: Proceedings of BMVC 2014.
Nottingham: The British Machine Vision Association and Society for Pattern Recognition, 2014, s. 1-10. ISBN 1-901725-49-9.
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EMBEDDED VISION TREND AND A REVOLUTIONARY CAMERA SERIES

Michael Ross !
! Allied Vision Technology
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EMBEDDED VISION TREND
AND A REVOLUTIONARY CAMERA SERIES

Michael Ross, Sales Development Manager EMEA
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TOPICS

* Embedded Vision — definition, goal and challanges
* A new approach with ALVIUM technology

 The ALVIUM product line as a game changer
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DEFINITION EMBEDDED SYSTEM

A dedicated and specialized computing system (HW + SW)
Carries out a single or a few dedicated task(s)
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DEFINITION EMBEDDED VISION SYSTEM

Allied Vision definition of Embedded Vision:
Embedded System + Computer Vision

Embedded Vision
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APPLICATIONS EXAMPLES
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EMBEDDED SYSTEM VS. PC BASED SYSTEM

Size and Weight

Power
Consumption

Expansion/Changes

System
Environment

Low

Low

No

flexible

260

High

irrelevant

flexible

static
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PRICE EROSION

2020 Flex Cable = ~5-10€

Lens + CMOS Camera = 25-100€ ... 1000€

Cable + Interface card =~ 50-70€

2010

Lens + CCD* Camera = ~700€

Cable + FrameGrabber =~ 1500

2000

Lens + CCD Camera = ~2500€

261

Total:
100 - 1500€
Embbeded System:  Software:
50-500€ Open Source
Total:
1800-2200€
PC System: S(T‘;wg;:e:
500-900€ >
I Total:
_ 5000-7000€
e Software:
PC System: ~1000€
2000 - 2500€
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UNIT COSTS VS. DESIGN COSTS

Production .
> High Volume

Low Volume <

Low Integration

Integration Cost . .
Cost (€) High Integration Cost

(€€€)

High Unit Cost

(€€€) Low Unit Cost ( €)

Industrial Embedded Vision
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TYPICAL MACHINE VISION ARCHITECTURE
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CONSUMER EMBEDDED VISION ARCHITECTURE
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INDUSTRIAL EMBEDDED VISION ARCHITECTURE

ALVIUM
Technology
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WHAT IS ALVIUM TECHNOLOGY

ALVI UM Technology

// Over 25 years of Machine Vision experience in one single chip
// Self-developed Vision Processor with integrated Image Processing Library
// Unreached 90 features from nice image capability to advanced functionality

// Integrated host interfaces MIPI CSI-2 D-PHY TX and USB3.1 Gen 1
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ALVIUM PRODUCT LINE AT ONE GLANCE

Sensor Feature Sets Interface Mechanics

Sony ONSEMI Basic (Level 1) USB3.0 Bare Board
CMOQOS Aptina @ Vision

Intermediate (Level 2)

ONSEMI ‘ Open Enclosed |

Python Advanced (Level 3) Housing Housing

Allied Vision ALVIUM
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ALVIUM POSITIONING IN TERMS OF HORIZONTAL TECHNOLOGY

Alvium 1500 Series Alvium 1800 Series Alvium 2000 Series

PC-based Machine Vision

Industrial Embedded Vision

Consumer Embedded Vision
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PRODUCT PROFILE: ALVIUM 1500 SERIES

Alvium 1500 Series

/' Within the Alvium 1500 Series, it is all about EASY VISION for Embedded Vision i;‘.bse.dge'f:
S|

// Broad range of MIPI CSI-2 and UVC compliant USB3 cameras

// V4L2, GStreamer, UVC Standard API or Direct Register Access

// Basic (Level 1) on-board image processing

/I Easy sensor evaluation via UVC, final development with MIPI cameras
// Broad driver support with i.MX6, i.MX8, TX1/TX2 and Xavier

// Various housing and broad sensor options
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PRODUCT PROFILE: ALVIUM 1800 SERIES

Alvium 1800 Series

/' Within the Alvium 1800 Series, it is all about BRIDGING EV and MV i;‘.bse.dge'f:
I1S|
// Broad range of MIPI Vision and USB3 Vision cameras :
Machine
/' Vimba SDK or Third Party Software Vision

// Intermediate (Level Il) on-board image processing beyond V4L2 and UVC
// GeniCam Standard Compatibility with MIPI and USB3 Transport Layer
// Broad driver support with i.MX6, i.MX8, TX1/TX2 and Xavier

// Various housing and broad sensor options
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PRODUCT PROFILE: ALVIUM 1800 SERIES

Alvium 2000 Series

// Within the Alvium 2000 Series, it is all about expert image processing for EV and MV v?dgﬁ
ISI
// Broad range of MIPI Vision, USB3 Vision and GigE Vision cameras .
Machine
// Vimba SDK or Third Party Software Vision

// Advanced (Level Ill) on-board image processing
// GeniCam Standard Compatibility with MIPI, USB3 and GigE Transport Layer
// Broad driver support with i.MX6, i.MX8, TX1/TX2 and Xavier

// Various housing and broad sensor options
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CSI-2 DRIVER ENVIRONMENT

¢ NXP i.MX6 } {
* NXP i.MX8

« Jetson TX1

« Jetson TX2

» Jetson Xavier
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WELCOME TO VISION SHOW STUTTGART (NOV. 06 — 08, 2018)
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Modern contactless measurements in industrial practice

Michael Ross
Sales Development Manager EMEA

michael.ross@alliedvision.com

Allied Vision Technologies GmbH
www.alliedvision.com
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THE JOURNEY TO NANO WORLD USING ELECTRON MICROSCOPY SCANNING

Ing. Hana Tesafova, PhD. !
L TESCAN ORSAY HOLDING, a.s.

Abstract

TESCAN is one of the global suppliers of scientific instruments. The company is building its reputation and brand name in the field of
designing and manufacturing scanning electron microscopes and system solutions for different applications. During the workshop the
presentation will contain several sections: In the first, the history and working principle of the Scanning electron microscopy will be
introduced. Then, the comparison of the optical, scanning and transmission electron microscopy will be shown as well as application for
all of this fields. The last part will highlight the latest progress in the 3D application field.
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CESTA DO NANOSVETA
POMOCI SKENOVACI
ELEKTRONOVE MIKROSKOPIE

Hana Tesarova, Ph.D.
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> TESCAN
> PROC ELEKTRONOVA MIKROSKOPIE

> HISTORIE ELEKTRONOVE
MIKROSKOPIE

> SROVNANI OPTICKE A ELEKTRONOVE
MIKROSKOPIE

> PRINCIPY ELEKTRONOVE
MIKROSKOPIE

> OBLASTI VYUZITI
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» TESCAN
> PROC ELEKTRONOVA MIKROSKOPIE

> HISTORIE ELEKTRONOVE
MIKROSKOPIE

> SROVNANI OPTICKE A ELEKTRONOVE
MIKROSKOPIE

> PRINCIPY ELEKTRONOVE
MIKROSKOPIE

> OBLASTI VYUZITI
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TESCAN

TESCAN ORSAY HOLDING
HQ
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TESCAN BRNO
High-end R&D
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TESCAN
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» TESCAN

» CO JE TO MIKROSKOPIE?

> HISTORIE ELEKTRONOVE
MIKROSKOPIE

> SROVNANI OPTICKE A
ELEKTRONOVE MIKROSKOPIE

> PRINCIPY ELEKTRONOVE
MIKROSKOPIE

> OBLASTI VYUZITI
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CO JETO MIKROSKOPIE?

» Mikroskopie je technickd a védecka disciplina zabyvajici se pozorovanim véci

neviditelnych okem

Okem Pomoci optického Pomoci elektronového
mikroskopu mikroskopu
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Okem Mikroskopem

1mm 250 um
I I |
| n

% mm (250 pm)  1/1000 mm (1 um)

* Vias

* Vidkno
zarovky

» Tenka cara
tuZzkou

e Struktura
rostlin
« Zivé buriky

Elektronovym
mikroskopem

1pm
|
|

1/1000 pm (1 nm)

» Nanostruktury polovodict
* Mikropraskliny v materidlech
e Virus v Zivych védadch
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» TESCAN

» CO JE TO MIKROSKOPIE?

> HISTORIE ELEKTRONOVE
MIKROSKOPIE

> SROVNANI OPTICKE A
ELEKTRONOVE MIKROSKOPIE

> PRINCIPY ELEKTRONOVE
MIKROSKOPIE

> OBLASTI VYUZITI

> NENI MIKROSKOP JAKO
MIKROSKOP
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HISTORIE ELEKTRONOVE MIKROSKOPIE
» 1887 — objev elektronu (J.J. Thompson, Cambridge)

» 1924 — dualismus vin a castic (Louis de Broglie, Pafiz)
» 1926 — prvni elektromagnetickad ¢ocka (Hans Busch, Némecko)
» 1931 — prototyp transmisniho elektronového mikroskopu — TEM (Ernst Ruska,

Max Knoll, Némecko)

Y

1938 — prvni (komercni) rastrovaci transmisni elektronovy mikroskop — STEM

(Manfred von Ardenne, Berlin, SIEMENS)

» 1942 — prvni rastrovaci elektronovy mikroskop — SEM (Vladimir Kosmich
Zworykin, USA)

» 1950 - pokusné zatizeni se dvéma magnetickymi ¢ockami (Armin Delong)

» 1951 - prvni komercéné dostupny ¢eskoslovensky mikroskop s ozna¢enim
Tesla BS 241 (TESLA Brno, A. Delong, V. Drahos, Zobac)

» 1986 — Ernst Ruska — Nobelova cena
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HISTORIE ELEKTRONOVE MIKROSKOPIE

TEM, E. Ruska (1933) E. Ruska, Pokusné zafizeni Tesla BS 241
M. Knoll 289
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» TESCAN
» CO JE TO MIKROSKOPIE?

> HISTORIE ELEKTRONOVE MIKROSKOPIE

» SROVNANI OPTICKE A
ELEKTRONOVE MIKROSKOPIE

> PRINCIPY ELEKTRONOVE MIKROSKOPIE
> OBLASTI VYUZITI

> NENI MIKROSKOP JAKO MIKROSKOP
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OPTICKA VS ELEKTRONOVA MIKROSKOPIE

Oko

Okular
Objektiv
Vzorek

Kondenzor

Svételny
zdroj
15

Objektiv

Vzorek

Elektronovy mikroskop

SEM TEM
Elektronovy
zdroj
Kondenzor
Vzorek
Mezicocka
Projektor
Stolek

Fluorescencni stinitko
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OPTICKA VS ELEKTRONOVA MIKROSKOPIE

» SINICE

Svételny mikroskop SEM TEM

Williams, A. Mic. Phys., 2006 BSE SE 5
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OPTICKA VS ELEKTRONOVA MIKROSKOPIE

» VLAKNO ZAROVKY - VYHODA HLOUBKY OSTROSTI

SEM HV: 20.0 kV WD: 23.77 mm | | VEGA3 TESCAN

View field: 640 pm Det: SE 200 pm
Vac: HiVac Print MAG: 278 x
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» SROUB - VYHODA HLOUBKY OSTROSTI

— el

SEM HV: 15.0 kV WD: 34.40 mm i VEGA3 TESCAN
View field: 2.93 mm Det: SE
Vac: HiVac Print MAG: 61 x
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ELEKTRONOVA MIKROSKOPIE
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» Vlygenerovani svazku primarnich elektron(
» Urychleni primarnich elektron(
» Formovani svazku pfimo do tubusu

> TYPY ELEKTRONOVYCH TRYSEK

» Termalni emise — Zzhavené W vlakno, krystal LaB,

» Schottkyho autoemisni katoda — Zhaveny W hrot s emisni vrstvou

» Studend emise — Cisty W hrot
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» ZOBRAZOVACI REZIMY
Resolution Depth Field Wide Field Channelling
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» Sekundarni elektrony (SE)
» Zpétné-odrazené elektrony (BSE)
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VLAKNA V KONSTRUKCNICH MATERIALECH

L
s

SEM HV: 15.0 kV WD: 7.49 mm | MIRA3 TESCAN
View field: 21.0 ym Det: SE + BSE
SEM MAG: 19.8 kx HiVac Performance in hanospace

X *
SEM HV: 15.0 kV : 7.50 mm
View field: 41.5 ym Det: SE + BSE 10 pm
SEM MAG: 10.0 kx HiVac Performance in hanospace
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" F : i, T e iy Y% - o7
SEM HV: 30.0 kV WD: 10.34 mm I [ T VEGA3 TESCAN
View field: 289 pm Det: SE 50 pm
Vac: HiVac SM: RESOLUTION

SEM HV: 30.0 kV WD: 15.00 mm
View field: 12.9 mm Det: SE
Vac: HiVac SM: WIDE FIELD
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> RESENIi PROBLEMU V NANOSVETE

SEM HV: 500 V WD: 5.04 mm | XEIA3 TESCAN|
View field: 37.1 pm Det: In-Beam SE 10 pm
HiVac SM: UH RESOLUTION Performance in nanospace
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> RESENIi PROBLEMU V NANOSVETE

SEM HV: 30.0 kV WD: 4.98 mm XEIA3 TESCAN
View field: 6.96 pm Det: STEM Bright | 2 ym

HiVac SM: DEFTH Performance in nanospace
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SEM HV: 20.0 kV WD: 9.1 mm I i I FERA3 TESCAN

View field: 111 pm Det: SE 20 pm
HiVac SM: RESOLUTION Performance in nanospace

3D EBSD analyza
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CONTACTLESS MULTIDIMENSIONAL RIVER BED MEASUREMENT

Ing. Martin Kalafut, PhD. !
L AGIS Slovakia, spol. s r.0.

Abstract

The main goal of the presentation was to provide a basic information about contactless mapping system designed for mapping and
inspection of river's bed. Such complex measuring system consists of the two integrated multibeam sonar heads transmitting sound
signals in the interval of 200-400 kHz adjustable by the user with 10 kHz step. The signals — after their echo reception — are processed in
real time by an appropriate managing software. Additional important parts of the whole mapping system are gyrocompass, velocity
sensor and a GNSS receiver for positioning. All devices are mounted on a measuring vessel. After a mapping mission of an area of
interest, all recorded data is processed in a suitable postprocessing software package, where everything is analysed, graphically
presented and exported into a corporate GIS (Geographical Information System) for their integration and further analysis.

Key words: multibeam echosounder, gyrocompass, GNSS, real-time and postprocessing software, GIS
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MEASUREMENT OF RIVER" S BED

Ing. Martin Kalafut, Ph.D.
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» Meraci systéem Kongsberg
> MBES EM2040C Dual Head

The EM 2040C (C for Compact) is a shallow water multibeam echo sounder based on the EM 2040 tech-
nology, an ideal tool for any high resolution mapping and inspection application. The receiver and transmit-
ter are integrated in a common sonar head, with the same dimensions as its predecessor EM 3002. The
system fulfils and even surpasses the IHO-S44 special order and the more stringent LINZ specification.
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Physical dimensions (excluding connectors and mounting arrangements)

Sonar head EM 2040C 332 x 119 (diameter x height) 18.8 kg (8.4 kg in water) Depth rating 50 m
Sonar head EM 2040CX 332 x 122 (diameter x height) 26.1 kg (17 kg in water) Depth rating 1500 m
Processing Unit (2U 19" rack) |482.5 x 424 x 88.6 mm (WxDxH) [10.5 kg NA
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R3 SB50

Twypical applications

The MGC R3 SBS5S0 is designed for portable seabed mapping systems
where the MGC is to be mounted on the multibeam transducer head.
Yivith imput of data from a GMNSS system, the MGC R3 SBS0 is a fully
inertial navigation system (INS). It can output heading, roll, pitch, heave
and position. Acceleration and velocity of linear motions, as well as
angular rates, are output from the umnit. The MGC product outputs both
processed and raw (gyro and accelerometer) sensor data.
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RIECNEHD DNA

e MiniSVa (Sound Velocity Sensor)

Sound Velocity Measurement

Each sound velocity measurement is made using a single pulse of

sound fravelling over a known distance, so is independent of the
inherent calculation errors present in all CTDs. Our unique digital
sighal processing technique virtually eliminates signal noise, and

gives almost instantaneous response; the digital measurement is

also entirely linear, giving predictable performance under all

condifions. Range: 1375 - 1900m/s
Resolution: C.001m/s

Accuracy: Dependent on sensor size
100MmMmMm Random noise (point to point) £0.002mM/s
Max systematic calibration error £20.013m /s
Max systematic clock error £0.002m/s
Total max thecretical error £0.017m/s
S0mm Total max theoretical error 20.019mM/s
25mm Total max thecoretical errcor  20.020mM /s

Acoustic Frequency: 2.5MHz
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 minidVP (Sound Velocity Profiler)

The miniSVP has been developed to provide a cost
effective tool for the collection of Sound Velocity Profiles ~ Sound Velocity

without compromising the quality of the data. Ideally Range: 1375 - 1900m/s
. . Resolution: 0.001m/s
suited fo ROV, coastal, or small boat applications, the Accuracy: +0.02m/s
miniSVP will appeal to survey companies, military and
academia alike, being simple to use and easy to handle Temperature
' ) Range: -5°C to +35°C
Sensors Resolution: 0.001°C
The miniSVP is fitted with Valeport's digital fime of flight sound Accuracy: +0.01°C
velocity sensor, a PRT temperature sensor, and strain gauge Pressure
pressure fransducer. Range: 5, 10, 30, 50, 100, 300 or 600 Bar
Resolution: 0.001% range

Accuracy: *+0.05% range
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o 3|3 (Seabed Information System) riadiaci softver
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