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HEADQUARTER AND SUBSIDIARIES
il

DAVE Embedded Systems’ headquarter
Via Talponedo, 29 /A
33080 Porcia (PN), Italy

DAVE Embedded Systems’ branch office

Maximilianstrasse, 13 DAV@

80539 Minchen, Germany #Embeaaed Systems




IS AltoAdriatico

PARTNERSHIPS

B

Universita degli Studi di Udine
Universita degli Studi di Padova iMRMOTES ‘ ,
moving neseinch | life.augmented

Universita degli Studi di Trieste

Universita degli Studi di Trento
Istituto IMAMOTER CNR di Ferrara ‘ '

l.T.S.T. J.F. Kennedy — Pordenone ‘ k

Istituto Tecnico Superiore Alto Adriatico — Pordenone

Associazione Cultura Informatica (AsCl) — Udine

I3 TEXAS

Texas Instruments

INSTRUMENTS

NXP /Freescale AM D a DEEiQn Metwork

ST Microelectronics

& XILINX @nave

Embedded Systems




PARTNERSHIPS (NEW SPACE ECONOMY-FOCUSED)

* ltalian Space Industry (https://italianspaceindustry.it /listing /dave-embedded-systems/)

* AIR Aerospace Innovation and Research (hitps://rir-air.it /)

- —9 e ™
¢ = CHISIAMO  ILPROGRAMMA  SERVIZI PROGETTI PARTNER NEWS ABIZ:S@l CONTATTI LINKEDIN
y 7~ | | @ L g o

Italian Space Industry + Q_ Search in the Catalogue HOME  ABOUTUS CLUSTERS ~ EXPLORE & Signin

Italian Space Industry
Online Catalogue

Products - Services - Applications - Technologies in the Space Sector in Italy

ﬂ) Embedded Systems
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WHAT WE HAVE DONE ...

DAVE Embedded Systems deals with design, manufacturing, and testing of embedded systems and lloT
solutions since 1998. Our products are used by customers in different markets such as automation,
telecommunication, biomedical, computer vision, image /video processing, transportation etc.

What is an embedded system?

An embedded system is a computer system with a dedicated function within a larger mechanical or electrical
system, often with real-time computing constraints. It is embedded as part of a complete device often including
hardware and mechanical parts. By contrast, a general-purpose computer, such as a personal computer, is
designed to be flexible and to meet a wide range of end-user needs. Embedded systems control many devices in
common use today.

What is the Internet of Things (loT)?
The Internet of things (loT) describes devices with sensors, processing ability, software and other technologies that
connect and exchange data with other devices and systems over the Internet or other communications networks.

ublic

DAVE

Embedded Systems

"Internet of things" has been considered a misnomer because devices do not need to be connected to
internet; they only need to be connected to a network and be individually addressable.
source: Wikipedia



... AND WHAT WE ARE GOING TO DO

Service economy can refer to one or both of two recent economic developments:

The relative importance of service in a product offering. The service economy in developing countries is mostly

concentrated in financial services, hospitality, retail, health, human services, information technology and

education. Products today have a higher service component than in previous decades. In the management

literature this is referred to as the servitization of products or a product-service system. Virtually every product

today has a service component to it.

Source: https://en.wikipedia.org /wiki/Service economy

DAVE Embedded Systems aims to provide value added services bound to its traditional products. These

services will be accessed via an extensible, secure cloud platform called ToloMEO and will be included but

will not be limited to:

loT core functions (data upload, fleet managements, etc.) i oloMEO

. IIoT ecosystem
Remote assistance .
www. tolomeo.io

Data analytics and Machine Learning related tools (Al at the edge, federated /distributed learning, etc.)

AVe

Embedded Systems

Blockchain-based services such as notarization and Digital Product Passports (DPP)


https://en.wikipedia.org/wiki/Service_economy

APPLICATIONS

Examples of applications designed by our customers to which we
have provided any combination of the following:

* Hardware

* Software

* Firmware

* Engineering consultancy

* Technical support

but
AVe

Embedded Systems

NB: We address industrial markets only, i.e. (almost) everythj

consumetr.



APPLICATIONS (NOTATION)

Microprocessor

aka SoC (System-on-Chip)

Microcontroller

Difference . .
, Microprocessor Microcontroller
Basis
Core It has only CPU Embedded into it It has'CPU, RAM, FLASH a.nd o!:her
peripherals embedded into it
L. Widely used in the computer Widely used in the embedded
Application
systems system
Scale Large scale processing Small scale processing
Usage PC, Mobile Phone, Rasberry pi etc. Arduino, STM32 and MSP432 etc

DAVE

hitps: / /embeddedwala.com/Blogs/embeddedsystem /microcontroller-vs-microp rocessoiﬂ7Embecltlled Systems



https://embeddedwala.com/Blogs/embeddedsystem/microcontroller-vs-microprocessor

| APPLICATIONS/EDGE DEVICES

Display-based man-machine interface (Qt, Android, web interface ...)

Professional oven

Parking control system

Portable
electrocardiograph

®DAve

Embedded Systems




APPLICATIONS/EDGE DEVICES

Wooden poles integrity analyzer
Battery powered

Portable
° e eo,0 ° E-\ E""E ARM@
Real-time data acquisition via programmable real- A2 [T, [EESIEES
. . - up to
time unit (PRU) 1.0 GHz
Wireless connectivity (WiFi, Bluetooth)
10' i
A : — ::o ! Parallel
!@ €3 Bluetooth WHCISD!
|
ravts T : v e
! f.\ : : 4 , ~ JTAGIE Memory Interface
) A NFC ; __ LPDDR#/DDR2/DDR3
- //l . \_\‘\‘—;h.\_ﬂ;qr/,' 4 a 12 3




APPLICATIONS/EDGE DEVICES

Directed Infrared Countermeasure system

* System-on-chip integrating CPU and FPGA e
* Certified real-time operating system (VxWorks¥) BORA G N




APPLICATIONS/EDGE DEVICES

*  Microcontroller-based
* Bluetooth and NFC connectivity

e Bare metal firmware

€3 Bluetooth




=3 FH
| E‘mr"b"et >
b ——
APPLICATIONS/EDGE DEVICES  — - - & =« ==
R
Professional lighting = TR
controller ey
T e
AMP configuration (Linux + FreeRTOS) i
Hard real-time requirements T .
Rich connectivity options (wired and wireless) T N
Al-ready J l ‘_
Technical Note i i Rl
FPGA

bus #7

DMX/RDM =
S #


https://wiki.dave.eu/index.php/MISC-TN-022:_Advanced_controller_for_DMX_/_RDM_lighting_applications

* Migration of existing, legacy software

* Typical requirement in industrial

APPLICATIONS/EDGE DEVICES

Rehabilitation device

application

applications: support for legacy code (in this

case, SDL library)
A WW(M

EE .
>89




{ B = Binary data

S = Sample data //

| A = Analog waveforms Discrete/digital, Analog
Data |B| Source B | Channel|B | Symbol |$ A RF A
F-M F-M F-h Y -4 D/A — .
source encoder encoder mod chain
Generates and Removes Introduces ) Prepares analog
receives binary controlled Maps bits to Converts waveforms for

redundancy from

representation of .
p transmit data

redundancy to  symbols at the discrete-time  transmission at

real-world stream and transmit data  transmitter and symbol samples RF frequencies
signals, e.g., reint;oduces itin stream and maps them back  into analog and converts
° ° human speech, . removes it from  tobitsatthe  waveformsand  received RF /
. receive data . . . .
S fT d f d d S D R music, video, stream receive data receiver vice versa signals to analog
o Wq re e I n e ra I O images stream baseband
o o % Data | B | Source | B | Channel B | Symbol |3 | A/D Al RF A
or satellite links ( ) sink "] decoder ] decoder ] demod 1 chain
: %V—)

Programmable Tunable

Figure 1.3 An illustration describing some of the important components that constitute a modern
digital communications system. Note that for a SDR-based implementation, those components
indicated as programmable can be realized in either programmable logic or software.

New space economy approach

* No rad-hard components
(*) Software-Defined Radio for Engineers, by Travis F._Collins,
Robin Getz, Di Pu, and Alexander M. Wyglinski, 2018, ISBN-13:
978-1-63081-457-1

* No rad-tolerant components

* Industrial components only
) )
/ Data source \ > —> Modulator ——> >
Encapfulator Mixed-signal RE
gg A Decapsulator frontend
sgo S
\ End receiver / > ——— Demodulator ——— < PDAV@

Embedded Systems


https://www.analog.com/en/resources/technical-books/software-defined-radio-for-engineers.html
https://www.analog.com/en/resources/technical-books/software-defined-radio-for-engineers.html
https://www.analog.com/en/resources/technical-books/software-defined-radio-for-engineers.html

APPLICATIONS:

CLOUD
_I_

EDGE COMPUTING

Complete ecosystem for building
Industrial loT applications (sensor
to cloud)

Security (mTLS connections, etc.)
Remote fleet management and
monitoring

Al-related services (anomaly
detection, time series forecasting,
predictive maintenance, Al at he
edge, federated learning, etc.)
Advanced services such as

blockchain-based notarization of
field data

https: //’rolomeo |o/docs 7foloMEO

&

1
1
'
1
'
'
'
'
'
1
’

- -
.

! '
1 Federated Learning
! orchestrator

Alice
(manufacturer)

commercio.lo
blockchain

@

- - e
\ .

data
repository

ToloMEO
cloud platform
[TLMP]

- .- -

document
repository
(E-Archive)
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technician)

Charlie

(maintenance .j
s 2 L

IIoT ecosystem
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(end customer)
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https://tolomeo.io/docs

APPLICATIONS:

| CLOUD
1

EDGE COMPUTING

Prometeus project

* ToloMEO ecosystem verticalized for v, &

Prometeus ‘ﬂd

* Data treatment to comply with data

e HCP ID: 156874 g . . .
T = protection regulations (i.e. GDPR)
NCA Lk L L ‘ Al ) 15m .
e | % SR IEYN | ¢ Data collected by tailored-made
P: 3g - b | ‘ . A 3h . .
s AMUAJWVU I sensors and industrial gateways
PID Back Left Back Right . . R
e = * https://www.unipd.it/news/4-million-
‘, - euros-awarded-international-unipd-
S . .
. project-premature-babies #DAV@
lﬂ @ é 0’ Embedded Systems



https://www.unipd.it/news/4-million-euros-awarded-international-unipd-project-premature-babies
https://www.unipd.it/news/4-million-euros-awarded-international-unipd-project-premature-babies
https://www.unipd.it/news/4-million-euros-awarded-international-unipd-project-premature-babies

HARDWARE PRODUCTS
ELECTRONICS FOR EDGE COMPUTING SOLUTIONS

Common characteristics
* Longevity
* Harsh environments

* Temperature range

* Humidity

* Mechanical vibrations
* EM immunity
* Miniaturization

# Embedded Systems



EXAMPLE OF SYSTEM-ON-MODULE (

140 x 2 0.6mm Pitch

FPGAI/OBank 34
With 19 High-Speed
Differential Pairs

External Power Supply for FPGABank 13
Dual ARM Cortex-A9 Core
PROGRAMVIABLE @80om: Gt

LOGIC
(PL) PROCESSING SYSTEM (PS)

Ve 12 g Gpoee | v 2qXc2010 | sm
Differental Pairs SR i‘ XI LI NX or XC72020

28K to 58K Logic Cells

17K to 53K LUT
(o] S
35K to 100K FF MO[0,14:2]

240KB to 560KB RAM

80 to 220 DSP Slices 1200 UART1 usB ETHO
MO47:46] | | MO[49:48] | | MO[39:28] | | MIO[27:

140 x 2 0.6nmm Pitch

ﬂ} Embedded Systems

140 x 2 0.6rmFitch



EXAMPLE OF SINGLE BOARD COMPUTER'(‘SlBC)

RESISTIVE
TOUCH
SCREEN
INTERFACE
CAN BUS ====
INTERFACE CANBUS
1,2: Termination
3:canL
4: canH
5: shield
6: ground
WIDE
INTERFACE(")
2x LVDS
INTERFACE(")

RS232/422/485(*)

O

RESET BUTTON  USD CARD

HDMI usB ETHERNET usB POWER
HOST DEVICE SUPPLY
HOomi

E & 1dgna o LR
2; vin 12-24V

UART
UBOOT

CONSOLE ()

Wi-Fi module
\ (OPTIONAL)
] ‘

1 9)

AUDIO 1/O (A)

SnH W=

eI

S @
O
0

UART
%nd INTERFACE

# Embedded Systems



TECHNOLOGIES, TRENDS, AND SKILLS

Hardware design

Software development (from hardware to application level)
Field-programmable gate array (FPGA)

System integration

Product certification (Electromagnetic compatibility)
Manufacturing and Testing Engineering

Machine Learning

Cloud engineering

Devops

Backend development

Frontend development #DAV@

Embedded Systems




HARDWARE DESIGN

Alllum

er.

Design

AUTODESK
FUSION 360

(L

A
v
L]
I
z
<
=)
z
<
z
o
v
w
a
a
[11]
("]
o
wv
T
v
I

ialniniie 4 o
BIaAh a4 K an

TR v
LAk,

it

\nsys

ELECTROMICS
DESKTOP

# Embedded Systems




(EMBEDDED) S

yocto

PROJECT

python

i | [BuList.auto /Track]

g) Java

—

—

JavaScript

OFTWARE DEVELOPMENT

4

E=3|ECh "

[ M step || M Over |[AdDverge| ¢ Retun| @ up | P Go-al Il Break || ¥|Mode | Find:

addr/1ine code label

mnemonic

comment

SR:00002288 |t
691
SR:0000228C
692

SR:00002 294J

r12.r0.20x%3

k = 'i - pr'imz;

while ¢k <= SIZE)

|_SR:00002290 | m_wu

Program Address

z = Go Till
+ Breakpoint...
i B::Trace.List DEFault /Track @ Breakpoints ’
L) .
[ P 5., | (L G0to...)| FIFind... | fyjchart )| WliProfie | WMIPS || ol Display Memory
record |run laddress cycle data symbol “Bookmark
my 20x0
-131065 R: oooozzso Fet C\\arme\arm\s1 M Toggle Bookmark
beq 2B : ! ¢ Set PC Here
-131064 R.00002284 f LAO( \\armle\arm\s- % Edit S
1 it Source
690 L= - primz = i + 1 + 3; % ViewlInfo
-131063 R:00002288 fetcl \\armle\arm\s

1dd riz,!

-131062 R:0000228C fet

691

add r PETEL

-131061 R:00002290 1
692

np r3.20x12

-131060 R:00002294 fet

\\armle\arm\s’

k =1 + primz;

12 \\armle\arm\s-

while ( k <= SIZE )

1 \\armle\arm\s’

Assemble here ...
Modify here ...

Patch here ...

CNDO=0ID

ubuntu® #DAV@

Embedded Systems



| (EMBEDDED) SOFTWARE DEVELOPMENT

Remote rep05|tor|es X U
5) (u) (= ]t GitLab

experiment
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LOGIC BLOCKS
A field-programmable gate array (FPGA) is an integrated circuit designed to be configured by a customer
or a designer after manufacturing — hence "field-programmable”. The FPGA configuration is generally
specified using a hardware description language (HDL), similar to that used for an application-specific
integrated circuit (ASIC). (Circuit diagrams were previously used to specify the configuration, as they were
for ASICs, but this is increasingly rare.)
FPGAs contain an array of programmable logic blocks, and a hierarchy of reconfigurable interconnects
that allow the blocks to be "wired together”, like many logic gates that can be inter-wired in different

configurations. Logic blocks can be configured to perform complex combinational functions, or merely
simple logic gates like AND and XOR. In most FPGAs, logic blocks also include memory elements, which
may be simple flip-flops or more complete blocks of memory.

source: https://en.wikipedia.org/wiki/Field-programmable gate array #Embedaeasystems



https://en.wikipedia.org/wiki/Field-programmable_gate_array

FPGA DEVELOPMENT EVOLUTION

SPARTANY

1/O Optimized

Silicon: from FPGA to SOC ->

80's/90’s

[ ¢ Project Navigator (A814) - CAUse A DremFPOAchemate_projectod
|4 File Edit View Project Source Process Add Tools Window Layout Help

D2EAIL[s0bXx[wa| 2283 2R3 25T SR P L9

|optons RIS
[ Add Wire Options ] Xl
When you add a wre: =
Use the Autorouter to add one or -
© more Ine segments between the.
ponts you ndcate =
Use the Manual methad to add =
angie Ine segments between the —
ponts you indicate = v
NV
B r.S &
When a wire connects a symbol pin and A : NAND2:
abus:
) Automatialy add a bus tap o
between the bus and the wre /
Use a press - drag - release acton to =
‘specify a single par of wire ponts &= A
Use a click - clck action to specify 3 - 5]
3 |4 [ i
+ [ e[ = symbok | = optons [4]] [ schematc_src.sch oz Design Summary

[Errors

4ASnm
Bl Srmal
Bas Packagng
Lowest

Cost —_______-1-

r

Precision Control

Sensor Fusion
Any-to-Any Connectivity

90's/00’s

always [ (posedyge op_clk] begin
case [(State)
TARTTE_STATE_IDLE:
if (~f0_blk stat] State <= ULRTTX STATE START;
UARTTX_STATE_START: State <= UARTTX STATE_BITO:
UARTTX_STATE_BITO: State <= UARTTX STATE_BIT1:
UARTTX_STATE_BIT1: State «= UARTTX STATE_BITzZ:
UARTTX_STATE_BITZ: State «= UARTTX STATE_BIT3:

UARTTE STATE EIT4: State <= UARTTX JTATE EITS;
UARTTE STATE BITS: State <= UARTTX JTATE EBITG;
UARTTE STATE BITG: State <= UARTTX STATE EIT7T;
UARTTX STATE BIT?7: State <= UARTTX 3ITATE STOP:
UARTTX STATE STOP:
bhegin
if (~f0_blk stat] State <= ULRTTX STATE START;
else State <= UARTTX STATE_IDLE:
end
default: State <= UARTTX_ STATE_IDLE:
endcase

UARTTE_STATE_BIT3: State <= UARTTX_STATE:BIT‘I:

end

ARTIX” AL

System
Optimized

Transceiver

Optimized

28nm
ARTIX™

6G Transceivers

Safety & Security
Image Processing

& XILINX » ALL PROGRAMMABLE.

ﬂ} Embedded Systems



~ MACHINE LEARNING (Al)

» Itis here to stay!
* New programming paradigm
(data programming)

Input Data ~——  Output




CONTINUING EDUCATION

On-site courses

In-house training sessions
Self-taught

University single course units (for instance, see https://www.unipd.it/en/single-course-units)

Task list @] & Kanban View (7) Filkers default Options

- Parent project Projeck Subject Priority Skakus Assignee Start date Due date Tags
Tokal:
r RED [Formazione] Training interno su Git/GitLab Mormal Inprogress e 03 IMar 2020 032 Mar 2020

, Robot URS - Formazione di -
r RED [Formazione] B it Mormal MNew gk 18 Feb 2020 30 Mar 2020

aseinterna a_

r RED [Formazione] Machine Learning Low Mew . 11 Feb 2020

R&D [Formazione] loT Security Low New . 11 Feb 2020 ﬂ) DAV@

Embedded Systems


https://www.unipd.it/en/single-course-units

MANUFACTURING

Specifications

1 |

Hardware design

1 |

—

Software development

1 |

Protoyping

1 |

Testing and debugging

|

Certifications




MANUFACTURING

PCB Solder Paste Printing

”

components ‘ Pick&Place

-

Soldering

-

DAVE Embedded Systems - CoBot

-

Off-line testing

»

Functional testing

"

Warehouse / Shipment

https://youtu.be/OoNiKgJXg00?t=403



https://youtu.be/OoNiKgJXq00?t=403

PART Il — DAVE'S ACADEMY

t

tps://www.dave.eu/dave

&

DAVE

Embedded Systems



https://www.dave.eu/dave-academy

GENERAL NOTES

Internship proposals are suitable for either 3-year or 5-year courses
Proposals can be adjusted according to intern’s needs (exams, lessons, interests, etc.)
Internships are not employment relationships
* No mandatory deadlines/achievements to be matched
* Students should feel « free to make mistakes »
Instead, internships should be
* An outstanding opportunity for students for
* Putting into practice what they learnt in university courses
* Learning new things
* Working on a project in a work-like environment
* For the company, an opportunity for
* Getting in touch with soon-to-be graduating students who may become

collaborators in the future #DAV@
* Experimenting new tools and technologies Embedided Systoms




GENERAL NOTES

Internships are designed to be as flexible as possible in terms of scheduling,
overall duration, etc.

Internships can be in presence or hybrid (partially in presence, partially remote)
Free company canteen

Reimbursement for travel expenses

In any case, interested applicants are strongly encouraged to write to

stages@dave.eu to:
* Discuss in detail the proposal(s) they are interested in
* Arrange a visit to the company if they are curious to see with their own eyes

ﬂ} Embedded Systems

what has been presented today
* Talk about any internship-related issues they might have



mailto:stages@dave.eu

INTERNSHIPS: SOME EXAMPLES ...




HARDWARE-ACCELERATED TEMPERATURE CONTROL SYSTEM (2018)

- — - * Bachelor degree thesis
N * Creating an embedded Linux distribution
suitable for a platform integrating a

Host

4 3 é Zynq
web

browser ~ ~"
— PS A PL ..
WED | || USET 1 ( traditional dual-core processor and an
application space PID
a :: ( PWM controller) FPGA
p4thon [ ‘S‘g;’:;' }.. (" ADC inerface ) * Developing a hardware-accelerated
N A J control algorithm
Q:j/ - A J .
- 7 ~ ¢ Using modern tools such as PYNQ for
) testing
yocto -
PROJECT

v
See also
- https: //wiki.dave.eu/index.php /BELK-TN-
J : 1 005: Running PYNQ on Bora #DAV@

Embedded Systems
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https://github.com/Xilinx/PYNQ
https://wiki.dave.eu/index.php/BELK-TN-005:_Running_PYNQ_on_Bora
https://wiki.dave.eu/index.php/BELK-TN-005:_Running_PYNQ_on_Bora

HARDWARE-ACCELERATED TEMPERATURE CONTROL SYSTEM (2018)

ﬁ? Embedded Systems



HARDWARE-ACCELERATED TEMPERATURE CONTROL SYSTEM (2018

Home

pynq

¢ FIR Acceleration on PYNQ

. Ju pyter FIR Acceleration on PYNQ Last Checkpoint: 2018-02-15 (unsaved changes)

+ ¥ @3 B 4 ¢ MHRun B C P Code v =B

Hardware FIR implementation

In the following code blocks, we test out the hardware FIR implementation and measure it's performance.

4]: from pyng import O
import pynq.lib.dma

rlay

overlay = Overlay('/home/xilinx/pyng

y r £ 1 D)
dma = overlay.filter.fir dma
from pyng import Xlnk

import

as np

Search.

Trusted

P

Logout

o

Software FIR execution time:
Hardware FIR execution time:
Hardware acceleration factor:

0.08394455909729004
0.04098176956176758
2.0483390540461923

10000 -

5000 +

—5000 4

—10000 ~

Input signal
—— FIR output

4

Timea (nearl

6

filter

r

¥

ZYNT

wst_ps7_0_50M

swnure
-

bt




PROGRAMMABLE BENCH POWER SUPPLY UNIT (2023)

» Used for internal qualification tests of new products
« The goal is to verify the resilience of DUTs against “weird” supply voltage




PROGRAMMABLE BENCH POWER SUPPLY UNIT (2023)

|

|

— FPGA | |
. - Stadio di

Re232 < LatieexP2) [N DAC  DACREH |
|

|

\

A (1655L) ' pTH12050)

Device under test (DUT)

ﬂi Embedded Systems




ML-BASED ENDOSCOPES FEATURING FEDERATED LEARNING (2025)




ML-BASED ENDOSCOPES FEATURING FEDERATED LEARNING (2025)

« Model development trained with open datasets

}}}}}}}}
(o2 b 44
VP

DYED-LIFTED-POLYPS DYED-RESECTION-MARGINS

- T
. Ty a5 s N
edl A . E
a £ -
LA "
! -
g 5 ﬂ:'
P 4
L X <
"~

e ¢
—— 2 DAVE

NORMAL-CECUM NORMAL-PYLORUS NORMAL-Z-LINE ULCERATIVE-COLITIS Embedded Systems
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| ML-BASED ENDOSCOPES FEATURING FEDERATED LEARNING (2025)

* Selecting an open-source Federated Learning frameworks
* https://wiki.dave.eu/index.php /ML-TN-

007 %E2%80%94 Al at the edge: exploring Federated Learning solutions

Step 1 Step 2 Step 3 Step 4
\ 2N I —

_L L

\/—-

2]
o 800

= 600

Central server
chooses a statistical
model to be trained

Central server
transmits the initial
model to several
nodes

Nodes train the
model locally with
their own data

Central server pools
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generate one global
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Figure 4.30: Total frameworks execution time
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| ML-BASED ENDOSCOPES FEATURING FEDERATED LEARNING (2025)

* Putting it all together
* https://wiki.dave.eu/index.php /ML-TN-009 %E2%80%%4 Al at the edge: loT real-
time endoscopes and Federated Learning
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INTERNSHIPS: SOME PROPOSALS ...




PROPOSALS 3

1

-~ N\ : @
INDUSTRIAL 3’5\ ‘ OTOI
INTERNET <. gl
e

OF THINGS ‘oé/ y

oloMEO

IIoT ecosystem

* Extending the fleet of smart endoscopes with other prototypes based

on newer, advanced system-on-chips featuring more powerful

hardware Al accelerators

* Migrating the fleet to ToloMEO to take advantage of the services

provided by an industrial loT ecosystem; for instance

* Automated provisioning of new endoscopes during installation

* Cybersecurity: automatic, continuous monitoring of CVEs (Common
Vulnerabilities and Exposures)

* Notarization of the inference predictions performed by the edge

[ °3

devices

DAVE

Embedded Systems



EU Cyber Resilience Act

Q

For safer & more secure
digital products

PROPOSALS #2
Global

EU Cyber Resilience Act compliance Platform™

SESIP

s
* Exploring cyber security in terms of
i "o * Cyber Resilience Act (CRA)
» SESIP certification as a good practic

for achieving CRA compliance
Twennwes  ® How to CRA certify real products such as
RIALTO Industrial gateway?
* On-paper analysis

el - * Actual implementation of some of the

| i - remedies (secure boot, firmware
5k.[v:rv:::nvxzt»“rm;::jr T'T":mmw‘u °
MUART.IZC,CAN.SPI glu:lgg;dﬂgdune encryptlonl etc') #DAV@

Embedded Systems



https://digital-strategy.ec.europa.eu/en/policies/cyber-resilience-act
https://globalplatform.org/sesip/

- #DAVESOCIAL

stages@dave.eu

Q ¢

DAVE Embedded Systems @DAVE_Embedded https://www.dave.eu

https://www.youtube.com/@DAVEEmbeddedSystems #D AV e

Embedded Systems
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mailto:stages@dave.eu

'
A . ' .
. ‘. i
\
. 5 »
. \ . ‘
N 5 \ e
,
. -.
‘ g ; 4
' . 4 5. e S
’ . . . P )
p / . .
A I . \ '
\
B
. 3 2 ’
g . . '
. . '
. « by "
. .
. . ] P
s . v .
o
¢ N P p »
. .
o . < -
. nh . »
- \ p
b N
< N
. X
- » .
.- . .
N % o, G T
. . ‘ ~ “ o8
- 2 . r - ™ »
K] e ey *
" v £ o )
. '
.. it S
R

.
®

ou

»
. . N )
’
s .
> ,I./
. et
’ \ . .4\1\,.
st e el
’ o o
rt .
» .
. s m
. 3
’




	Slide 1: DAVE Embedded Systems
	Slide 2: AGENDA
	Slide 3: PART I – THE COMPANY
	Slide 4: HEADQUARTER and SUBSIDIARIES
	Slide 5: partnerships
	Slide 6: Partnerships (new space economy-focused)
	Slide 7: WHAT WE HAVE DONE ...
	Slide 8: … AND WHAT WE ARE GOING TO DO
	Slide 9: Applications
	Slide 10: Applications (NOTATION)
	Slide 11: Applications/EDGE DEVICES
	Slide 12: Applications/EDGE DEVICES
	Slide 13: Applications/EDGE DEVICES
	Slide 14: Applications/EDGE DEVICES
	Slide 15: Applications/EDGE DEVICES
	Slide 16: Applications/EDGE DEVICES
	Slide 17: Applications/EDGE DEVICES
	Slide 18: Applications: CLOUD + EDGE COMPUTING
	Slide 19: Applications: CLOUD + EDGE COMPUTING
	Slide 20: Hardware products
	Slide 21: Example of system-on-module (som)
	Slide 22: Example of single board computer (sbc)
	Slide 23: TECHNOLOGIES, TRENDS, AND SKILLS
	Slide 24: Hardware design
	Slide 25: (EMBEDDED) SOFTWARE DEVELOPMENT
	Slide 26: (EMBEDDED) SOFTWARE DEVELOPMENT
	Slide 27: fpga
	Slide 28: Fpga development evolution
	Slide 29: MACHINE LEARNING (AI)
	Slide 30: CONTINUING EDUCATION
	Slide 31: MANUFACTURING
	Slide 32: MANUFACTURING
	Slide 33: PART II – dave’s academy
	Slide 34: GENERAL NOTES
	Slide 35: GENERAL NOTES
	Slide 36: INTERNSHIPS: SOME EXAMPLES …
	Slide 37: Hardware-accelerated temperature control system (2018)
	Slide 38: Hardware-accelerated temperature control system (2018) 
	Slide 39: Hardware-accelerated temperature control system (2018) 
	Slide 40: Programmable bench power supply unit (2023) 
	Slide 41: Programmable bench power supply unit (2023) 
	Slide 42: ML-based endoscopes featuring federated learning (2025) 
	Slide 43: ML-based endoscopes featuring federated learning (2025) 
	Slide 44: ML-based endoscopes featuring federated learning (2025) 
	Slide 45: ML-based endoscopes featuring federated learning (2025) 
	Slide 46: INTERNSHIPS: SOME PROPOSALS …
	Slide 47: PROPOSALS #1
	Slide 48: PROPOSALS #2
	Slide 49: #DAVESocial
	Slide 50: Q&a

