.

For Lublin Technical University, 05.07.2022
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Engineering educations

* BSc
e Computer science — Cybersecurity
* Mechanical — Product Design
e Electrical - Electro;-automation and robotics
e Electronics — Electronci systems design
e Electronics — Micro- og nanotechnology
* MSc
* Micro og nano system technology
* Smart systems integrated solutions
* E-commerce og cybersecurity
* PhD
* Applied micro- og nano systems




Electro, automation and robotics

* Helge Kristiansen (Programkoort Marius

e Marius Tannum

« Christian Hovden

* Johannes Lomsdalen
* Fabio Andrade

e Knut Asatun

* Odd Smith-Jansen

Johannes
- Christian



Study model

1. klasse 2. klasse 3. klasse
1. sem. 2. 5em. 3. 5em. 4. sem. G. sem.

. . . Statistikk
Robotikk Matematikk | Matematikk II == Systememnet

Digitalteknikk | Fysikk | Prosjektering av elektriske anlegg

Elektrisiteslare | Elektrisistetslazre I Elektriske maskiner og kraftelektronikk

- Bacheloroppgave
Programmering for

) PLS og instrumenterin
beregning = =

OOP grunnkurs
Ingenigrrollen Fysikk Il for elektro |Reguleringsteknikk

T vigog

Programfaglig basis Digital automasjonsdesign
Teknisk spesialisering Maritim elektro-automasjon og robotikk
Valgfrispesialisering Operativsystemer for robot videregdende
Introduksjon til datasikkerhet
Ingenigrpraksis
Studentbedrift
Matematikk Il




Study model EAR - Robotics

Statistik ~
Robotikk Matematikk | Matematikk II Valgfag Systememnet

Digitalteknikk | Fysikk | Prosjektering av elektriske anlegg
. .. : : : Valgfag
Elektrisiteslazre | Elektrisistetslaere II Elektriske maskiner og kraftelektronikk

Bacheloroppgave

Programmering for : :
= = PLS og Instrumentering

beregnin
B OOP grunnkurs
Ingenigrrollen Fysikk Il for elektro |Reguleringsteknikk

Valgfag

Digital automasjonsdesign
Maritim elekiro-automasjon og robotikk
Operativsystemer for robot videregaende




Study model EAR - Automation

1. klasse 2. klasse 3. klasse

-
Robotikk Matematikk | Matematikk II Systememnet

Digitalteknikk | Fysikk | Prosjektering av elektriske anlegg

Elektrisiteslare | Elektrisistetslaare I Elektriske maskiner og kraftelektronikk

Valgfag

Bacheloroppgave

Programmering for : .
& 5 PLS og instrumentering

beregnin
sning OOP grunnkurs Valgfag
Ingeni@rrollen Fysikk Il for elektro |Reguleringsteknikk

Digital automasjonsdesign
Maritim elektro-automasjon og robotikk
Operativsystemer for robot videregdende




W

tudy model EAR - Electro

1. klasse 2. klasse .

Robotikk Matematikk | Matematikk Il = Systememnet
Digitalteknikk | Fysikk | Prosjektering av elektriske anlegg
. . . Valgfag
Elektrisiteslaere | Elektrisistetslaere Il Elektriske maskiner og kraftelektronikk gfag

Programmering for
beregning

OOP grunnkurs Valgfag
Ingenigrrollen Fysikk Il for elektro |Reguleringsteknikk

Bacheloroppgave
PLS og instrumentering

Digital automasjonsdesign
Maritim elektro-automasjon og robotikk
Operativsystemer for robot videregdende




Robotics (1 ar)

* Introduction to robot programming in the Python programmmg
language

* Combined online learning.and in-class teachmg and gwdance |

Test: FollowColor |7P£sjektoprpgave TSE1010

7/25/2022 <Title of presentation>


https://www.theconstructsim.com/

Robotics 2 - Real life challenges

P ARG s ——

| e A

LT A TR T LR P —_—
RPN (L TR

sw..r..ll e

UE4 Burned Dead Forest Biome | © 2020 MAWI United GmbH. All rights reserved. | www.mawiunited.com
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Robotics 2 - Simulated and Practical

15

7/25/2022



Control systems - MATLAB Simulations

Dashboard

Setpoint (mph) Speedometer (mph)

40 50 g y -
30 70 40 60
|\IIIIIIII|I\IIIIIII|II\IIIIII|IIIIIIIII|IIIIIIIII|

80 20 80 0 2e+04 4de+D4  6Ge+04  BetD4  1e+05
90 k 0 100,

Simulink madel

setpaint [rmgh)
0 ot

setpoint Controller gain

Vehicle and road

@) () 7% 7 5. X — — | Time 4682




Challenging example: Inverted Pendulum




MATLAB Simulations

Drashboard

kp theta kdl theta

on

e RN IR R RN AR
a 10 20 30 0 50 a 10 20 30 0 50

kp alpha kd alpha

(LR RN RN RN j ey
100 200 300 400 500 a 25 a0 73 100

cantroller switch theta ref (deg) Duefaults: kp thefa = 15 kd thela = B, kp alpha = 150, kd alpha = 25

M control signal:1 M theta (rad) M theta ref M alpha ({rad) M alpha ref

Simulink made!

Fitira sshalb

eorvrnl signal

S g arirel
g ol o) "

Fisliry pusdulum oo

ad aipha

K‘f'/KL')‘\'UU 0% / 14.706




Real Implementation

clear &1l while(1)
sensor_dats = read(dq);
, theta_rad = sensor_data{l,"Devl_gsi3"}*3@/2%pi/186;
dq = daq{l 1’ }3 tacho = sensor_data{l,”Devl_aiz"
dg.Rate = 1283, error = 5P - thetz_rad;
addinput(dg, "Dewl™, "ai@", "Voltage" rate_error = (error-prev_error)/dt;

addinput{dg, "Devl", "ail", "Voltage

o=y Iy
L

addinput{dg, "Devl", "ai3", "Voltages"
addoutput{dg, "Devl", "ac@","Voltage"
addoutput{dg, "Devl","portd/line@","Digital") 1f scc_error < -1

add_error = -1;
end
prev_error = error;
u = Kp*error+Ki*acc_error + Kd*¥*rate_error;
if u » 4

u=d;

'j acc_error = acc_error + error®dt;
if acc_error » 1

add_error = 1;
end

acc_error = a;
prev_error = @;

dt = 9.85;

hp - u;

k1 garite(dq, [u+3 11);
¥d pause(dt);




Automation

PROPELLER
COMMANDS

OPTIMUM
CONTROLLER ACTUAL
MEASUREMENTS

VESSEL
M O D E L ESTIMATED

MEASUREMENTS

MODEL
ADAPTATION
KALMAN FILTER

7/25/2022 20



Automation — PLC programming and HM|

PLC Controls a ON/OFF Valve

WOC @ PLC Output Command —>

Actuator l - W Instrument
Moves Valve actuator / ! Air Supply
Dowiiward Solenoid

Valve

Air Filter
Valve Open Regulator

~ Valve Open
Feedback

PLC ON COMMAND

HMI




Robot servo = electro + automation

ot U™

o o
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Sateway
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Gateway

»
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Clients

7/25/2022
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Engineering projects: PLS- og HMI-programming

Fil Kompressor Bilder Verkigy Lister Vinduer Hijelp

sohnson
trols
*) Verdier hentet fra K4

‘Vannkre«s‘f 5 pH

Varmepumpekondensator

Temp ut " _ Temp inn
MT-Kondensatol

82.6

Temp inn

Motorvertil

Temp inn
Toppkjoling

Kuldeanlegg Niv&vakt st =k
Flowswitch Etanol B Oljepumpe B MT-Beholder
Flowswitch Glykol O i

Flowswitch Vann B

ChillPAC

vitch Etanol O
vitch Glykol O

Kompr

Kompr 4-6

I Oljeflottarer

pr



Automation labs

25



Digital automation design (new course fall 2022)

* The design of automation systems from
local sesors to the cloud.

* Human-Machine Interaction (HMI) from
an operational level (PLC & HMI) tothe ;
enterprice level (ERP) taking advantage s o) e
of Information Management Systems for
visualisation (Dashboards), alarm
statistic, treding and reporting.

* A special focus on the design process
with use-cases and prototyping




Transformers _
22 kV/4OOV A Prosjektering av elektriske anlegg

\ 4

Using computer tools

Engineering projects — power systems for

production plants and buildings

Cricuit Breakers distribution

Cables

........

-----
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Schematical drawings for control- and main circuits

- Plan and draw first, then test it with components
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Engineering Project

Prosjektering av elektniske anlegg
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Elektriske maskiner og kraftelektronikk

Theory first, then practical lab exercises




Research groups

 Autonomy

e Secure distributed Systems

* BIoMEMS

* Materials and microintegration

* Micro- and nanomechanical systems



Members

AUtOnOmy Marius S. Tannum (leader)
Fabio Augusto de Alcantara Andrade
Research, course development and teaching of Helge Tor Kristiansen
d related techology. The Christian Hovden
autonomous systems and rela gy. S
group has a particular focus on maritime 0dd Smith-Jahnsen

applications and risk analysis.
PP y Members from other departments:

Kristin Falk (IRI)

Nils-Olav Skeie (EIK)
Ru Yan (EIK)

Main areas of interest: Hyungju Kim (IMA)

* Digital cross-disiplin development processes
* Maritime autonomous systems
 Human-machine interfaces

* Robot operating system

4

AutoDrone Underwater sensor-system

July 2022


http://www.autodrone.no/
http://www.autodrone.no/

Autonomy researc

Image Capture

ZED-2: Stereo Camera
ZED-2 ROS Rectified image
Calibration matrix
Depth Map Registerd in
the left image

Object Detection
Object list— Class of

Interest: “boat”
Object Center Pixels
Depth of Center Pixels

Detection and tracking of crossing vessels for small
autonomous vessels equipped with stereo camera

Fabio A. A. Andrade Marius Tannum Adrian Knutsen
sity of South-Eastern Norway University of South-Eastern Norway University of South-Eastern Norway
NORCE Norwegian Research Centre Orway Norway
Email: marius.tannumi@usn.no

Nina Tran Torben Falleth Olsen Tobias Tufte
University of South-Eastern Norway University of South-Eastern Norway Kongsberz Maritime
regian University of Science and Technology Norwegian University of Science and Technology
Norway Norway

Carlos A. M. Correia
Federal Center for Technological Education of Rio de Janeiro
Brazil
Email: ccorreiaprof@ gmail.com

Magnetometer Tracking
IMU
GPS Object position in

the world frame Georeferencing
the object in
the ENU Frame

Additionally, in [5], the authors expose and dis

Filtering

il e Estimates the object

velocity and position
on the tracked
detected positions

) ¥ H 2 .
:r:'x'l:liiir ::lltl?l " - E i e Instructions.
mu pt is W In [6], probabilistic data of a
and track g .
5 fo le intentions prediction
in a collis avoidance (COLAV
Scenari i

Decision
Making
Stand on and its respective probability «
Or
Give away

Practical i o i - )
targets were t,‘“l,_-d Resulis show that the method performs In [7], a new approach in the collision avoidance problem
well and is able achieve even better resulis after some fine tuning. d, us a prediction model of the simulation-

MPC to model the unmanned surface vehicle (ASV)




Image Capture and Object Detection

NVIDIA INFERENCE PRE-TRAINED SSD-MOBILENET V2 COCO 2017
TOOLKIT NEURAL NETWORK DATASET



_CAMERA

Tep
Translation
Camera — Body

SeaDrone
Center of Gravity T
€I
1.
Water Line W) — K 2
0

Starboard ® . Port . L. 3 ) ;
(right) (left) where the intrinsic camera matrix K is given I'J_\"!

feo 0 e
K- fy @ 2
0o 0

North The matrix parameters are made available by the ZED2
Camera ROS Wrapper and obtained by subscribing to the

Xnep

North ROS Topic /zed/left/camera_info.

L]
¥ (Starboard o
D I re Ct e | Now, to calculate the detected boat position in the body

: Xp (Bow) .
e &) SeaDrone
SeaDrone

Georeferencin = i
(navigation direction) - - - yg| = Reos lve | + Tess. (3)

frame, a simple rotation is needed followed by a translation:

B =lel

NED Frame T where T, is the position of the camera in the body frame
L ) and the rotation from the camera to the body frame (R¢ i)
N
(Down of the hull) Zg is givcn hy

v
Znep
Sea Level Down

ZENg North

(Up)
XNEJJ
(North)

ENU FRAME TENU Tp
(East-North-Up) . .
yenu | — BRnepsenuBBoNeD | ¥ | + Thep ENU,
TENU ]

East )

Xeng
(East)

Tnep-enu
Translation NED—ENU

YNEIJ
(East)

Sea Level

NED FRAME
(North-East-Down)




Algorithm 1 Tra
I: Define Litnemil ,a.
2: Define distance,,,
3: Input de

end for
- end for

Tracking
Algorithm

. +— minimum distance i

p) — d

Delete de
Delete point p
Delete distance 1

end if
27: end for

point < deteclion
: end for




Kalman Filter

E. Filtering

A Kalman Filter was used to estimate the positions and
velocities of the detected boats based on the tracked detected
positions. A new Kalman Filter is initialized and assigned to
each new tracked point created.

As the boats are on sea level, only the horizontal coordi-
nates are used. Therefore, the measurement vector z is equal
to [z, y] and the state veclor x is equal to [z, y, v, v,], where
x and y are the East and North positions and v, and v, are
the East and North velocities. The observation matrix () 1s,
therefore, given as:

1 0 0 0
H [{'} 1 0 n]*

and the state transition matrix (A) is given as:

1 0 At 0
0 1 0 At

0 0 1 0
1 0 0 1
where Al 1s calculated every loop based on the time between

the current and the previous detection. No control input data
was used in the prediction step.

A=




Results




SeaDrone moving straight tracking a steady boat
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SeaDrone rotating around the tracked boat

SeaDrone Object
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SeaDrone moving when tracking multiple moving humans

SeaDrone Object 1 Object 2 == Object 3
e Object 4 == QObject5 = Objectb

e
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* Make more field tests and improve the Software
* Improve the Kalman Filter
* Test the detection on the sea

Future Work * Update the Neural Network with more boat data

* Implement a Model Predictive Control to avoid
collision

* Compete in


http://www.autodrone.no/
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Secure distributed systems Members

Geir Myrdahl Kgien (lead)
The research group develops and teaches courses e Nl

in additon to research and development related Geir Varholm
to computations, infrastructure, machine Jorgen Lien

: Rune Langagy
hardware, software and security of these systems. Noureddine Bouhmala

Roar Georgsen

Distributed systems in our context is the combination of computer
based systems that appares as one system.

Parts of special interest:

* Big Data

* Cloud Computing

e Cyber Security

* High speed data capture
* Intrusion detection Pixemacker’CERN
 Artificial intelligence (Al) and machine learning

1011
o1 & ITe) ER) ET)

* Optimization (performance/precision) ; T
Optimization, look-ahead optimizing

* Internet of Things (loT)
januar 2020



BIOMEMS

BioMEMS — Biomedical Microelectromechanical
Systems —is a subject that combines applied
micro- and nanotechnology with biology

Medicine is one primary application field of BioMEMS
platforms, which target:

* Point of care diagnostics
* Therapy and drug handling. It is also used to
* Monitor processes in the body for potential diseases

BioMEMS is an interdisciplinary field that combines
natural sciences (physics, biology and chemistry) with
electronics, mechanics, biomedical engineering, as
well as computer science, materials science, medicine
and mathematics.

Members

Lars E. Roseng

Erik A. Johannessen
Tao Dong

Frank Karlsen

Jorn Klein

The Photosense Project

About CtrlAQUA

Centre of Research-based Innovation in
Closed-Containment Aquaculture

Closed system aquaculture


https://www.usn.no/english/research/our-research/technology/biomems/the-interaction-of-photosensitive-proteins-with-microfabricated-sensor-arrays-photosense
https://www.usn.no/english/research/our-research/technology/biomems/the-interaction-of-photosensitive-proteins-with-microfabricated-sensor-arrays-photosense
https://ctrlaqua.no/about/
https://ctrlaqua.no/about/

Materials and micro-
Integration

The group of materials and micro-integration
performs research on system integration of a
wide variety of smart systems, with a particular
focus on material-related problems.

Topics:

* Packaging/ systemintegration of microelectronics

» Packaging/ systemintegration of medical devices

* Miniaturization of smart systems and devices

* Bonding technologies for harsh environments

* Intermetallic bonding (SLID)

* Conductive adhesive bonding

* Manufacturing processes for ultrasound transducers

* Integration of functional nanomaterials in microelectronics

* Nanostructures of Wide Bandgap semiconductors for photocatalytic applications

Members

Knut Aasmundtveit (leader)
Kristin Imenes
Kaiying Wang
Hoang-Vu Nguyen
Jan Kare Bording
Truls Frednes

Bao Quoc Ta

Per Olaf Stensgaard
Ole Henrik Gusland
Anh Tuan Nguyen
Muhammad Tayyib

Implantable Interface
for Neuroprosthesis



https://ieeexplore.ieee.org/document/9585011/figures#figures
https://ieeexplore.ieee.org/document/9585011/figures#figures

Micro- and Membere
Nanoelectromechanical Ulrik Hanke (leader)

Per @hlckers (emeritus)

SySte Mms ( I\/l N E M S) Mehdi Azadmehr

The research group contributes to teaching and AT G
Einar Halvorsen

academic supervision primarily on research topics Lars Hoff
related to devices and systems using micro- and M. Nadeem Akram
nanotechnologies. Agne Johannessen
0O : hf : : g Tung Manh (20%) |
ur main research focus is to use micro- an Sl Al e Ulirseuns s

nanotechnologies for devices and process
technologies to advance electronic sensors,
actuators and systems used in industrial
instrumentation, environment control, health
care, maritime and oil & gas applications, e.g.

* Ultrasound applications

e Optics and photonics

* Energy storage and harvesting
* Piezoelectric devices

Luca Marchetti (20%)
Hamed Salmani

MEMS Microswitch




USN Laboratory facilities
* 1100 m2 MST lab in the Vestfold Research Park

Main facts:

Location: Campus Vestfold

Cleanroom Area: 500 m?
Ultrasound/Charact/Biotech Labs: 600 m?
Start: 2002 - New labs 2013

Type: R&D, Education, Industry projects.
130 high tech tools

Staff: 6 Lab Engineers.

14 professors / 4 asc professors

 Medical devices

« Aerospace/space

« Automotive
 Energy

* Climate/Environment

10 Forskningsradet

Institutt for Mikrosystemer ® NTNU @ SINTEF @ o:vesyoroso  Universitetet i Sgrgst-Norge



MST-Lab at USN Campus Vestfold-

Systems, Packaging and interconnectivity
USN Vestfold : R o

.......

\ -
| e o T T O

Vestfold Research Park

More than 30 active industry partners,

« Sensonor -
. PoLight AW sensonor
» Projection Design - Barco e

» Kongsberg NorSpace
+ Kongsberg Maritime

* GE Vingmed Ultrasound KONGSBERG
* SINTEF @ GE Medical Systems
 Jotun @ SINTEF

* SensoCure £ JOTUN

*« Memscap

« CARDIACCS
* Sensocure
* Medistim

e Leerdal

e ++

Institutt for Mikrosystemer

Universitetet i Sgrgst-Norge


http://www.sintef.no/default.aspx?id=490

IMS MST-Laboratories

o i'og‘s’kolu‘n-u?ﬁ'
— = _,l St rost:-Norge

i
|

Objective:

« Lab intensive education Bachelor, Master, PhD
(Electronics-El/auto-Data-Product design-Micro/Nanotech

« BOA projects with industry

* Research activities Nanomaterials- MEMS- Sensors-Bio

« National/International funded projects

IMS labs @ Campus Vestfold:

* Micro/Nanotechnology, 5 labs, 160 equipment
* Electronics, 3 labs

* Electro/Automation, 2 labs

* Product Design,1 lab,1mechanical workshop

* Data, 1 lab, 2 server rooms

Universitetet
i Serost-Norge



NORWEGIAN MICRO- AND NANOFABRICATION FACILITY

NorFab% %

_ HOME ABOUT NORFAB 'ACCESS AND SUPPORT

Technologies Lab Facilities News ﬁ

Opening a new window into nature’s
smallest building blocks

Organic nanomaterials are
. ) some of our smallest building
Ry .y . _.( blocks. They can change
' ﬁl‘“ " - everything from medical
treatment to building
constructions.

The technologies offered at NorfFab are divided NorFab provides access to state-of-the-art ) . .
Two engineering positions at NTNU NanoLab

in the following nine categories: laboratories for Norwegian researchers,
: : AR e We have currently two open
independent of their academic, institute or - e 2

Thermal processes o o ' P! engineering positions at NTNU
company affiliation. The laboratories include the " -~ NanoLab in Trondheim. If you

Thin film deposition three nodes NTNU NanoLab in Trondheim, £ ' 3 know someone who might be

’ . y : v suitable and interested, please
h - ’

Lithography SINTEF MiNaLab and UiO MiNaLab in Oslo, R Sy Sy

Dry etching and the University of South-Eastern Norway s

Characterisation MST-Lab between Tensberg and Horten.

Norwegian NanoSymposium October 5-6,

Bonding and packaging We nffer more than 2000 m2 of cleanroom 2021
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USN MST-Lab

Location: between Tensberg and Horten, 100 km south of Oslo

Cleanroom size: 400 m?

The M5T-Lab is a flexible cleanroom facility for MEMS processes on silicon wafers
and other substrates with emphasize on bonding, packaging and Micro-System-
Technology. Therefore the laboratory also contains advanced tools for testing, dicing,
pick and place, fine-pitch wire bonding and different flip chip methods. In addition,
IMST has laboratories for: material preparation and characterization, microsystem

measurements (electrically and optically) and BioMEMS research like assembly,

packaging and testing of lab-on-chip and microfluidic microsystems.

Website

Technologies and equipment at USN MST-Lab

Thermal processes

Thin film deposition

Lithography

Climate Cabinet (\Weiss

CNT-reactor

Oxidation Oven Harmbridge HiTech furnace
Temp chamber Lenton 202

Thermal Chamber Heraeus T6200

Thermal Chamber Lenton WHTE/30
Thermal Chamber Thermaks TS4115
Thermal Chamber, Heraeus Wotsch
Thermoshaker TS-100

Tube Furnace High Temperature 2

Characterisation

Au sputter VG Microtech SC500
Electroplating Ni

Electroplating of Cu and Sn

Fume Hood 8- Au electroplating, Ti efch
Laminar flow bench 4 Metal finger

Plasma cleaner Addax

Frofilometer DEKTAK 150

Sputter AJA

Thermal Evaporator Moorfield MiniLab T25M

Bonding and packaging

Fume Hood 4 for General Solvents
Fume Hood 5 for corrosive chemicals
Fume hood 7 — Corrosive

Mask Aligner — Karl Suss MAS6 (new)
Mask Aligner EVG 620

Rinse and dry STl Semitool

Spinner 1 Semitool 1

Spinner 2 AB Flast Spin 150

Wet Etching AB Plast

Chemical and biological methods

Acoustic material characterisation
Acoustic Pulse-Echo measurements
AFM XE-200

Elipsometer

Bond pull tester Micropull

Die Attach Laurier Inc.

Flip-chip bonder FineFlacer Fico {(Automatic
Force 2-700 N)

Autoclave

Biological Safety Cahinet 2 BIO
Biological Safety Cahinet 3 BIO
Centrifuge Eppendori 5702R



Centre for Innovative
&/ Ultrasound Solutions c f“

- 3 — Senterf
c‘us For health care, maritime, and oil & gas . Sy

i forskningsdrevet
innovasjon

Three application areas
One common technology > Ultrasound

1) Health
2) Maritime
3) Offshore oil & gas

* World leading industry

* Horten cluster: GE Vingmed, Kongsberg
Maritime, FFI(NDRE), Medistim

* World leading research centres
e NTNU, UiO, USN Vestfold

e Ultrasound important for Norwegian economy
* QOil, gas, fish, marine resources, health




Microsystem for Heart Monitoring

Accelerometer
velocity
(cm s")

Detect heart infarction m
Surveillance of bypass operated patien
Early warning if complications occurs

Faster and more correct treatment than
what is possible today

V ViVI'

sys
ivr V.
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LAD occlusion Hal t al 2009
alvorsen et al,
University Hospital
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The Interventional Centre

55


http://www.ivs.no/
http://www.ivs.no/

BIOMEDICAL SEPARATION/CONSENTRATION DEVICES
MICROFLUIDICS
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Liquid purification

WD HV [Spot| Tilt MagDetX: 15.24 mm —2 mm——
57.09 mm15.0 kV| 4.0 39.5 ° 23x |[Etd|Y: 25.67 mm

Institutt for Mikrosystemer Universitetet i Sorgst-Norge




APPLAUSE — (2019-2022)

Title: Advanced packing for photonics, optics and
electronics for low cost manufacturing in Europe
Project leader: Professor Per @hlckers

Cardiac Effectiveness Indicator (CEl) of

cardiovascular health
c c c Partners:
PrO.IECt Supports bUIldlng on the = 8institutions from Germany
European expertise in advanced = 8 institutions from Finland
. = 3 jnstitutions from Nederland

packaging and assembly to develop new 3 intitations from Bolgium
tools, methods and processes for high +  3institutions from Austria
volume mass manufacturing of electrical L fneions Tom pultserent
and optical components S A s g

R This project has received funding from the European Union’s Horizon 2020 " linstitution from Israel

* E research and innovation programme under grant agreement No 826588 = 1 institution from Latvia

= 3 institutions from Norway



AR I\/I I N — (2019_2023) Regenerative medicine | Advanced Robotics . .(j’f_ag\f-"f:f:"f?
o SR R e P
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Title: Arm neuroprosthesis equipped with artificial skin ”'N
and sensorial feedback |
Project leader: Professor Lars-Cyril Blystad

. . . Schematic diagram of the neuro-prosthesis and
This research project aims to develop a the targeted call priorities.

personalized arm neuroprosthesis,
equipped with artificial skin and

sensorial feedback for patients with Partners:
pa rtlally amputated su perior IlmbS *  University Polytechnic of Bucharest (coordinator)
d . h . bl f ¢ Academy of Medical Sciences - Bucharest

p!’O.Vl Ing the Unlque Capa I Ity O _ *  Floreasca Hospital - Bucharest

bidirectional connect the prosthe5|s «  National Research and Development Institute for
- . Microtechnology — IMT Bucharest

with thg peripheral nervous system from ) el CHL— B

the patlent stum P *  University of South-Eastern Norway, Department
RAET This project has received funding from the European Union’s Horizon 2020 of Micro Systems - Norway
o : research and innovation programme under grant agreement No [number]

* 4 Kk



Microtechnology history in Horten
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Autonomous Systems
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Big Data

Blosensors Smart Systems Design

e
- v d'ei

ar B8 ?wsmm“;:

.%ﬁ coTHINGSE:

o u‘,’;"j;?..

SAAS 10T and Industrial ToT

oy £

Artificial Intelligence

»







