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Why Inmetro

Al SAFETY/SECURITY

’

AND RELIABILITYIN

BRAZIL

The mission of Inmetro's Artificial
Intelligence Center ([CIAI] is to
advance the technological frontier
of Artificial Intelligence [AI] so
that Brazilians can safely use
products =]g]s services that

integrate AL
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WORKING ON CRITICAL
SYSTEMS

Seeking to establish objectives of
legitimate public interest

DRIVEN BY INDUSTRY DEMAND

The Center's strategic objectives will

WITH INTERNATIONAL -~

COOPERATION

In line with the experiences of other
countries

USING INNOVATIVE
PROCESSES

With dynamism and efficiency in

,,,,,,,

be guided by the productive sector responding to the user
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INIMIETERO INMETRO

ORGANIZATION
OF THE CIAI

Advisory Committee

Research
Coordination
Raphael Machado

General
Coordination

Training and KD

Coordination
(Aline Coelho)
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 Definition of thematic
research lines

« Development of R&D projects

« Scientific dissemination

Services

Proficiency testing
Promotion of R&aD projects
with industry

Prospecting demand

INNOVATION

. « Interaction with national
« Establishing a Lab Network : : :
institutions

* Free Courses DL (ubwNE(e])] . Articulation with other
 Training AL Professionals

TRAINING

and
KD

Metrology ILnstitutes
« International benchmarking
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Who's coming with us?

ADVISORY
COMMITTEE

STRATEGIC
DIRECTION

INSTITUTIONAL
ARTICULATION
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MCTI

MDIC

MG

MRE

REPRESENTATIVE OF
ENTREPRENEURSHIP, INNOVATION
AND TECHNOLOGY-BASED COMPANIES
ENTITY

REPRESENTATIVE OF CNI
REPRESENTATIVES OF COMPANIES
REPRESENTATIVE OF ACADEMIC
SECTOR ENTITY

REPRESENTATIVE OF BIPM

NOV

INMETRO

a @
x wr "
-

...................
.....

L]
-----
''''''
"o
" M
L]
.
e,

.
=,

N

INMETRO



P ) -
-
-

= -

Current Projects
on Al

Validation of MRI
systems based on Al

Cybersecurity -
Electrical Grid

Color Key:

Red: Generation

Blue: Transmission
Green: Distribution

Black: Customer

Generating Station

765, 500, 345, 230, and 138 kV

Transmission lines

LY

Substation
Step Down
Transformer

/
/A

3

Generating
Step Up

Transformer

Transmission Customer
138 kV or 230 kV

Subtransmission
Customer
26 kV and 69 kV

Primary Customer
13 kV and 4 kV

Secondary Customer
120V and 240 V
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Validation of MRI
systems based on Al
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Reference Pair TraCIM Al test report
MRT image data and reference segmentation of PTB Priif- .
spater DCC
areas of human heart protokoll
+ Rauschen
:> (Gau., Poi., Messr.)
+ affine Transformation

Data: 0. Bermard et al. (2018)
in IEEE Trans Med Imag 37(11)

Customer Al software

test data sets

under test

]
.
Performance metric:
WA deviati mentati
Wsoe eviation segmentation
®
e Kunde
a\W Referenz
Customer segmentation ':>
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Cybersecurity

AV, W,
Hz, °C, ...

Controller

\ 4

Generator

Server System

Smart Grid Devices

Smart Meter

Transmission Line

Router

V2G Devices

Transformer

Network Node

PMU

Load

Storage System

MDMS

State Estimator

System Memory

DC

WAPMC

CPU

SDC

Physical System

Network Hardware

Component Resources
Controller DNS
HVAC Controller Wireless
Communication
Authentication
Server
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[ Env. Temperature ]——-\

[ Day sin ]——\

[ Day cos ]———-\

[ Hour sin ]——-
e

[ Hour cos ]—J

~( current69 kv(t-) J———

{ current 345 kv(t-i) ]——J

( current 138 kv(t-) J——

- — = |nitial conditions

{ current 69 kv(t+) J——
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 current 34.5 kv(t+i) J=

{ current 13.8 kv(t+i) J—
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INMETRO's ARTIFICIAL

INTELLIGENCE CENTER

Contact
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