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Estrutura

e Conceitos gerais sobre Sistemas Especialistas

»« Processo de desenvolvimento de um sistema
especialista

'Alguns trabalhos realizados na UFSC
Projetos desenvolvidos no pos-doc na NASA

Alguns Projetos em andamento
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Definicao de Sistemas Especialistas

Sistemas Computacionais que manipulam o
conhecimento para solucionar de maneira eficaz
e eficiente os problemas de uma area especifica.

Vantagens de aplicar sistemas especialistas:
melhor organizacao do conhecimento
compartilhamento mais amplo do conhecimento
manutencao da memoria institucional

'
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Interacao com especialistas

Perguntas

7N

._.._._Engenheiro de Resultados
specialista . >
~ Conhecimento

SRR
N

Respostas

c
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\Alguns projetos desenvolvidos

Schemebuilder Expert Fluid Power Module- (tese de doutorado, UFSC 1998)- Sist.
Esp. para Proj. Sistemas Hidraulicos

Sist. especialista protétipo manutencao de sistemas hidraulicos em navios
(dissertacao de mestrado, UFSC, 2001)

Projeto SEGRED - sistema especialista para apoio ao gerenciamento e operacao
de redes de gas natural (jan 1- dez02), SEGRED2- Jan-04 a Dez-06.

Sistema especialista para verificacao de projeto de motores elétricos especiais.
(mestrado 2007)

Sist. Esp. para confiabilidade e mantenabilidade de sist. hidraulicos (tese de
doutorado, UFSC 2003)

Sist. Esp. Projeto de Plantas de Cogeracao. Parceria FINEP e Petrobras. Jan-07 a
Jun-09 (doutorado)

Sist. Esp. verificacao de baixa performance em compressores herméticos
(mestrado 2013)

Sist. Esp. de suporte a selecao de técnicas de estimulo a criatividade (mestrado
2016)

Sistema Esp. para deteccao de falhas em equipamentos de infusao (mestrado,
2017)
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Projeto Inicial

Expert System for design of
hydraulic systems focusing
on concurrent engineering

perspective



Representacao de Alternativas
de Sistemas

i« Netscape - [KEOHPS Hydraulic Module- HTML OUTFUT]
File Edit ¥iew Go Bookmarks Options Directory Window Help

LDCEltiDn:Ifileia’NlejDnnyfkeohpSa’headSIsessionftestfresults.html - N
KEOHPS =| Graphical Representation: -
Hydraulic Module LOAD1 LOAD2 LOADS
Output

To check the design mformation
and system diagrams, follow on
the Lnks.

@ Introduction

@ Design Information.

@ svstemn 1

@ system?

@ system3

@ MModule Descriphion

This page has been automatically
generated by

KEOHPS Hydraulic
Module.

1
1
E‘Knowledge Engineer-ing O -
A » I

=zl |Document Done
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Representacao de Circuitos

w4 Metzcape - [CEOHPS-Hydraulic Module]
File Edit “iew Go Bookmarks Options  Directory  Window  Help

@|w|Bn] 2 s 2o | o |
Back | Forward | Home Edit Reload |riTages Open Print Find Stop
Location: Ifile:a'f'a'EIa'ke0hpsx’keohps_hma'sessiona'testa’circuiﬂ hitral j

Graphical
Representation:

Circuit Description:

{Tn this case, the accumulator absorbs pressure spikes and prevents shocks, improving the ife of the system, circut] has the
POWEE AND SAFETY FUNCTIONS, and it 1z ALWATYS created. The vanable displacement pressure compensated pump
makes this circuit mote expensive, although it can be cost effective)

= o)
T8l | ving the life of the spstem, circuit] has the PO =7 .-.#’ lp
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Representacao de Componentes

i: Metscape - [file:///C]l/keohps/keohp...on/test/component]_html]
File Edit Wigw ﬁn: Bookmarks  Options  Directory  Window  Help

Component ID: COMPONENT]1 -

This component belongs to circuitl.

|Standard Symhol Detailed Information

Purip Main Parameters:
Supply pressure: 210,00 [har]
Flow rate: 488 4071 [lpm]

An example of this component.

Note: this picture was direcily loaded through your browser from the Internet.

NeGlD

oy -jﬂ |Document; Done i
o UFSC
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Projeto SEGRED

Sistema Especialista para
Gerenciamento de Redes de Gas

SEGRED Parceiros
LASHIP e

lica & Preving El F‘NEP

EZ=Tal (0SCGAS
ip




Historico do projeto:

Estudo de viabilidade
Duragao: 03/2000 - 05/2000
Participantes: LASHIP ¢ SCGAS
Proposta de projeto ao FINEP
1° colocado na area de Gas Natural
2° colocado na classificacdo geral

Projeto SEGRed
Durac¢ao: 01/2001 - 12/2002
Participantes: LASHIP + Consorcio de empresas + FINEP

Integrantes

Equipe: - 12 membros, incluindo professores,
engenheiros, analistas e estudantes IC
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Modulo do SEGRED

O sistema SEGRED é composto do seguintes

subsistemas:
- Moddulo Diagnéstico TBG
- Modulo Diagnéstico SCGAS
- Mddulo AGENTE TBG
- Mddulo AGENTE SCGAS

Sendo os ultimos dois modulos responsaveis pela
Integracao do ambiente de sistema especialista com
o simulador dinamico das redes (de transporte e
distribuicao)

edio
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Objetivos e contribuicoes:

software para apoio a operacgao e
manutencao de redes de distribuicao e de
transporte de gas natural, integrando tecnicas
de sistemas especialistas e simulacao
dinamica.

Contribuigoes:

na reducao de custos operacionais,

melhorar a documentac¢ao das atividades de operacao e
manutencao,

documentar e organizar parte da memoria corporativa

das empresas. )

c
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Previsao:

DR x|
Hora VYaz&o [mgfdiﬂ] Altera Historico de Consumo ——
, . . oo SERET 10 {7 Altera a vaz8o de um registio
usuarlO pOde edltar a gé gggg% - ig ™ Cria um sub-conjunto de registros
.~ 03 27750 . 46 @& Aumenta/Diminui toda o histarico
revisao de consumo de 01 25216 21
. , & Porcentual —  Walor fixo |
ada Cllente atraVeS de Ingresse um valor porcentual
para Aumentar ou Diminuir og
: t f 4 f valores de vaz3o do arquivo.
ma 1mmieriace gralica
o |5EI
ters |
Arquivo  Edikar
—Edita o copnzumo da Estagdo ...
= MET. SCHULZ = MET. DUQUE = EMBRACO
9727667200 i UMIMED " PRIMCESA i~ LEPPER
P — = MET. TURY = DOHLER = SEMAI
f+ EBOCAM = TUPY GRAMNALHA B T.TUPY
TRSSERITY FTITe ¢ H. REGIONAL ¢ POSTO GLORIA ¢ AP COLON
B4851144E6 EGEEY i~ LOTTERS i BUSSCAR i WETZEL
5404267555 55555 = MULTIBRAS = MALH. CARIMA, = MaLH. MANZ
i~ MALH.PRINCESA I
432341 2644 44444
32425R1733.33333 Cliente10.data m
2161710622 22222 e
1080859511.11111
a000
0 85400
_—
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Analise para ERPM:

. Cliente MALHARIA CARIMA =10l =
Tiamo Analise da situacao
s ﬁ?ﬁ%\m&\%mj%mﬂzﬁ%@ operacional da
"oaz G o2 e o o [0 estacdo através das
— Vazdo : — ./ .
H ShutlFf Set2  Set1  Alivio Temperatura [B7 || variaveis de
[ _ ii | _ processo,
W] el o 0 ltados d
Il':::ﬂ: : [oozo Joozo Joma [ooz7 Pressdo  Kgt/em? resultados da
Vezto  m 7k simulacao dinamica
Estado da Estac3o Temp. °C .
+ A média de consumo deste cliente registrada nas ditimos 30 dias, 2331690 Mm®dia, j €O ConheCImentO
esta acima (tal. 5%:2) dowalor de consumo contratado 1000.00 Nm®dia.
O cliente consumiu no més um total BES507.00 Nm® além do walor contratado. SObre O
+ () consumo registrado nas dlimas 24 horas para este cliente, 10641.96 Nmé/dia, fﬂﬂClonamentO da
estd acima (tol. 5% dowalor de consumo contratado 1000.00 Mm#dia. d
rede.
Atualizar Voltar |




Projeto SEGRED- Simulac¢iao dinamica

S AMEPIot - 1 =10o] =]
File Edit Wiew Tools wWindows Help el

leEE tasa kAT @ mE

1 -PMLO1STOPER-18 pressure [absolute] port 2 [be

1

Cliente afetado

ERFRO0Z

TubaD28a “

Tubol28

AMESIm

Timme [s]

Tubo23e30

a S Documents and SettingshalvinotMeus documentosSegred'Programacao® Agente SCGAS ¥1.0 - Reeskru - Microsoft Internet Explorer

Editar  Exibir Ajuda
= oltar - = - @ tat | @F’Esquisar [Zel Favoritos aHistéricU | %v =h - Fd

Endereco I@ CHDocuments and SettingstalvinoiMeus documentos SegrediProgramacdolAgente SCGAS ¥1,0 - Reestruburado) INFORMACAC-Prognostico-Geral, html

Links & HotMail gratuite & | Personalizar links & Windows

[% = pap (@0 0ptons | [ Software > ] [

Arguivo Fawvoritos Ferramentas

|
|
|
|
|

| 2| [B oAl 0 s ¥ & -5

Tubo117

WESOOF j zﬁ

Tubo13

Valvula
bloquedda’

EFiF

Relatorio de prognostico

TuboO10

=l

’_ ’_ | Meu computadar



Mengae [Henresa Ve

Conference & Exposition

E conferido alos) autor(es) Jonny Carlos da Silva e Gilson Porciuncula - LASHIP-
EMC/UFSC, o presente certificado pela apresentacdo do trabalho IBP468 03 -
Sistema Especialista para Gerenciamento de Redes de Transporte de Gas
Natural, classificado como Mencdo Honrosa na area de Logisitca e Planejamento,

durante a realizacdo da Rio Pipeline Conference & Exposition 2003.

Rio de Janeiro, 21 de outubro de 2003.

(e

21-23 de outubro de 2003 * October 21ist-23rd 2003 * Hotel Inter-Continental Rio * Rio de Janeiro * Brazil

Comifsio O.rgam.zadord




Parceiros Fase I1

Participante da RedeGasEnergia.

Realizado em Parceria com:

Centro de Pesquisas e Desenvolvimento da Petrobras —
CENPES/Petrobras

Transportadora Brasileira Gasoduto Bolivia- Brasil - TBG

PETROLEO BRASILEIRO S.A.

m PETROBRAS

Ggsme/)

LASHIP URSC

Hidraulica & Pneumatica

UFSC
D




Interface inicial do sistema
SEGRED

SEGRed: Sistema Especialista para Gerenciamento de Redes de Transporte de Gas. Trecho: Replan-Guararema

stacao Consumo Maximo Consumo Maximo Consumo M aximo Consumo M aximo Consumo Maximo
SEGRed V2.05 | | | | | |
Rin Grande E
I S : Carumbé
e Chigutos  Robaré  vacubes
huttuim MS MG
Carumbs
Anastanio SAMAS
i Grande  Ribas Rio Pardo
Miranda o | T. Lagoas
! B
Campo Grande : Bioa Exp.
lacanga Sul Sa0 Carlog
{ T echo: Replan - Guararema
H ! P zmc S8o Carloz\ B Americana
/‘ LU sp Jaguariina
Hudré wiica & Provaridff Replan ltatiba
o Sumaré Guararema
ampinas . (Guararema
Indsiztuba 1t Aibala it ﬁ Guararema
i Aragoiaba da Serra
K Capdo Bonita
- PR
PETROBRAS
RePaR m LT Argucaria S Curitiba
Araucaria UTE B3
Araucaria
= Joinvile
; BG Guaramirim
3 Gaspar
Brusgue =
sC 3 = Tijucas
Biguagu [
a0 Pedro Alcartars
= Uruzzanga
Y 3 Tubarao
Sickerdpolis
Warzea do Cadro B A Nava Yensza
ey = Cachoeirinha
RS Canoas
- canoas
REF AP B g |ITE Canoas
Inicio Analiza Rede Eztado da Rede Estado das ¥alvulas Prop. Simulador Consumos Empacotamento
SCADA Prog. Consumos Relatdrios Graficos Ajuda Sair
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Definicao de diferentes diagramas de plantas com
base nas utilidades: energia eléetrica, vapor
saturado, agua quente e agua gelada como
utilidades;

especificacao e dimensionamento dos componentes
da planta;

analise de viabilidade econbmica e de analise de
sensibilidade;

Projeto com recursos Petrobras e FINEP,
elaborado no LABCET
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LT e M leine Do
| Electricity | Load Curve File | LCF Results | Steam | Chilled Water|

Plant operation
() Baze load [24 h/day; Fdaps/week) () On peak [3 h/day; 5§ days/week)

[ aily poveer requirementz

.E:"-Arquivns de pru:ugramas.'xF'ruSisE'\

Exemplos de Interface-
entrada de dados- eletricidade

@T[D sz Ml Daslun

_ Elec:tricit_u___ Load Curve File_; LCF Results __Steam _._Ehilled Water_

Fezults
Weekdays

b awirnum power demand [k

bdimimum powver demand [kKhw)

Energy consumptian [Mwh)

M awiriunn power demand at peak. [kKaf]
‘ Minimum power demand at peak, (kKW

Energy consumption at peak M)

Weekends

ol
= 1.200]
E 1.000 |
E 200
i ]
=600
L 4w
2 ol | Weekdays ‘Weekends | ... .| S ]
oo i3 08 12 16 20 24
==Ermors == Errors
1: The file does not exist, verify the path. Mo errars found. The Inference Engine is ready to start. Click "0K" to proceed.
20 %o must search for data in the LCF.
[¥] Open results in a new tab 0K ] [ Cancel I [ Reset l [+] Open results in a nevs tab )4 ] [ LCancel l [ Reset ]

L
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vapor

S—
r = LA

L 5 [ Ml Was i) L e

[ : = [ e B Laslug)

| Electricity | Steam | Chilled Water

[ Ma steam

Steam requirements

Preszure [bar) g

Flaves [th) 12 11 do not know the steam How
F;Q?;?Sate EInIng 95 [ 11 do nat know the rate

Cond ke returhi

te?'l:lp;r;fsr: [rFEL]Jmmg 70 []1 do nat know the temperature

Stearn flows

Boiler operation

8 E - hours per day =l dayz per week,
1
: 2
[]1 do not know anthing of these 3
4
]
16
| |==Emorz e
The Returning temperature must be between 40 and 30 °C. Ll | 1 ou st inform the M asimurn power dermand.
== Ermars [0 | 2 ourust inform the Minimum power demand.
1: "r'ou must inform the b aximum power demand. —1 | 3 ou must inform the Energy consumption.
2 r'ou must inform the Minimum power demand. et
Open rezultz in a new tab ()8 ] [ LCancel ] [ Reset

[#] Open results in a new tab ’ ] ] [ Cancel ][ Beset

| Electricity | Steam | Chilled Water|

[ Mo steam

Sheam requirements

Preszure [bar]

Flow [t4h]

Condenszate retuming
rate [%]

Condenzate returning
termperature [*C]

Steam flow

Fuel uzed on the steam boiler

95

70

Heawy ol

b onthly fuel consumption (kg per month]

Boiler operation

Entrada de dados- demanda de

| donat know the stearn fow
[]1 da nat know the rate

[]1 da nat know the temperature

0 LHv: 43800

12000

-————————



Interface de saida- esquemas com

explicacoes

Solutions = ProSisC 0.3.0

— Design Requirements

Electrical Power Demand Steam Demand
Plant Daily Operation Base-load (24 h/day) Steam demand [kW]
Power Supply Connection Tied to Utility Bus Condensate temperature [2C]
— Plant Diagram
R [

-—

ErrsrsmrrresasemEssrsErsrasssrrEmsnEEamny

e

¥ T
e — Engine Model WHP3500GL
NMumber of Movers 5 l

=t | — Power Output 550 kw

hot warer load

chilied warer load

1500



Alguns modelos de turbinas usados no ProSisc

Fabricante Modelo Po(tfvr\llt):ia Efici(é)ncia Temp.(gé?usté o Vazéc(;ke);austéo

gls)

Alstom Typhoon-5.25 5250,0 0,3046 547,0 22,1
Alstom Tornado-6.75 6750,0 0,3153 484,0 30,9
Alstom Tempest 7711,0 0,309 551,0 31,5
Alstom Cyclone 12876,0 0,3476 573,0 42,3
ABB GT35 17000,0 0,3219 374,0 100,3
ABB GT10B 24770,0 0,3417 543,0 88,5
ABB GT10C 29060,0 0,3599 518,0 101,0
ABB GTX100 43000,0 0,3699 546,0 135,1
ABB GT8C 52800,0 0,344 517,0 197,3
ABB GT8C2 52800,0 0,338 509,0 225,2

edio
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Objetivos:

Sistematizar processo de diagnostico das causas
dos problemas de baixo desempenho de
compressores hermeticos

Facilitar o compartilhamento do conhecimento e
experiéncia

Armazenar conhecimento sobre diagndstico dos
problemas em compressores de forma segura e
estruturada.

Permitir que Sist. Esp. seja expandido, agrega
funcionalidades (,’,;,_)

-}
-



OMPRESSOR HERMETICO

Capacidade de Refrigeracao (kW)

100000,0

10000,0

1000,0

100,0

10,0

1,0

0,1

0,0
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Compressor alternativo na

empresa-alvo:

* ~40% volume producao
2011

* ~ 11 milhGes
compressores/ano

Compressor hermético:

* alternativo

* simples efeito

* motor assincrono

* rotor interno f

* |ubrificacdo hidrodinam

ik



COMPRESSOR HERMETICO: ATRIBUTOS DESEMPENHO

Capacidade de refrigeragao (W)

Consumo de poténcia (W)

PRINCIPAIS

COP = capacidade/consumo (W/W) ATRIBUTOS

ruido (dB(A))

» minima tensao de partida (V)

» Atributos acima sao os principais requisitos de desempenho

exigidos pelos clientes

=
-
W
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DESENVOLVIMENTO DO SE: AQUISICAO CONHECIMENTO

Sistemade
medigao

4

-Capacidade de refrigera¢ao
-Consumo de poténcia
-Minima tenséo de partida
-Ruido

Carcacae
suspensao

» Diagrama de causa-efeito geral para baixo desempenho
» Diagrama foi desmembrado em diagramas especificos para os

atributos de desempenho

FS
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VALIDACAO DO SE: METODOLOGIA

ESPECIALITAS DA EMPRESA-ALVO:
* Eduardo Rosario, especialista produtos ha 6 anos
* Luciano Muller, especialita produtos ha 4 anos
* Laerte Campestrini, ha 11 anos em analise

* Xu Jianwen (China), especialista acustica e vibragdes ha 6

anos
METODO DE VALIDACAO:
*Operacao completa: entrada de dados até relatorio de saida
*Geracao de casos hipotéticos de baixo desempenho
*Analise dos diagndsticos emitidos pelo EHs
*Discussao entre EHs e autor para avaliar divergéncias

*Correcao do codigo, apds consenso sobre dlagnostlcos ("l

D
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rincipais resultados na Embraco

O sistema parte do programa TechSkill

Programa de capacitacao técnica, criado pelo R&D,
para atender necessidades de desenvolvimento,
gerando novas oportunidades para trocas de
informacoes técnicas.

Objetivo

- Estimular compartilhamento de informacodes, afim
de obter maior nivelamento de conhecimento
tecnico, proporcionando ao R&D uma estrutura
de desenvolvimento que atenda as necessidades
de todas as celulas de especialidade.

- &

=
-
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J Braz. Soc. Mech. Sci. Eng.
DOI 10.1007/s40430-014-0279-z

TECHNICAL PAPER

Knowledge-based system to support product development
focusing on diagnosis of low performance in hermetic
compressors

Altemir Palmede Pedroso - Jonny Carlos da Silva

Received: 31 October 2013 / Accepted: 12 November 2014
© The Brazilian Society of Mechanical Sciences and Engineering 2014




bjetivos:

uxiliar na tarefa de verificacao da estrutura de
produto de um motor elétrico.

Reduzir ocorréncias dos casos de erros de projeto
identificados

(Mestrado de Derli Massirer, 2007) (l11%)

c
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http://repositorio.ufsc.br/xmlui/handle/123456789/90620

umero de ocorréncias dos casos verificados pelo SEVME.

e i Descrigdo do caso verificado
Implantacédo | verificagdo | ocorréncias ca

Divergéncia na graxeira entre as tampas dianteira e
jun/06 Caso 1 0 traseira
jun/06 Caso 2 0 Blindagem do rolamento do mancal dianteiro
jun/06 Caso 3 0 Blindagem do rolamento do mancal traseiro
jun/06 Caso 4 42 Graxeira do motor em relacdo as tampas
ago/06 Caso 5 o1 Interferéncia no assento do rolamento dianteiro
ago/06 Caso 6 108 Interferéncia no assento do rolamento traseiro
ago/06 Caso 7 93 Interferéncia no assento do ventilador
ago/06 Caso 8 16 Assento do rotor no eixo

Divergéncia na especif.de graxeira e estrutura na
ago/06 Caso 9 0 tampa dianteira

Divergéncia na especif de graxeira e estrutura na
ago/06 Caso 10 0 tampa traseira
ago/06 Caso 11 207 Medida Prensagem
fev/07 Caso 12 4 Cubo prensagem do rolamento dianteiro
fev/07 Caso 13 15 Especificacéo do dreno e estrutura da tampa dianteira
fev/07 Caso 14 14 Especificacdo do dreno e estrutura da tampa traseira
fev/O7 Caso 15 0 ‘\erificacdo dos pacotes de rotor e estator

TOTAL = 590

No periodo analisado o sistema foi executado 580 vezes. Para cada execugéo
com problemas mais de uma ocorréncia de erro pode ser detectada. / g
,,,WG‘I,’.)
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plicacdo do sistema na WEG

‘BOM QUALITY ASSISTANT” - sendo aplicado em
dois setores

Modulos de Configuracao de Produtos e
Estruturacao Automatica da BOM (Bill Of Materials)

Atualmente conta com uma base de conhecimento
capaz de identificar e prevenir a ocorréncia de
mais de 500 erros.
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Obijetivos

* Desenvolver sistema especialista para auxilio a
verificagao da conformidade do projeto de motores
eletricos

* Além da verificacao, o sistema deve propor
alternativas ao projeto e orientar como aplica-las ao
produto de modo a garantir seu correto detalhnamento

pela engenharia.
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http://www.bu.ufsc.br/teses/PEMC1907-D.pdf

ORIGINAL ARTICLE

A knowledge-based system for electric motors compliance
verification in a multinational-level company

Bruno Ziegler Haselein @& Jonny Carlos da Silva

First published: 14 March 2022 | https://doi.org/10.1111/exsy.12979
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PCoE- Prognostics Center of Excellence

Grupo parte da Intelligent Systems Division
Alguns projetos

Actuator Prognostics- Electro Mech. Actuators
(EMA)

Automated Contingency Management (ACM)
Battery Prognostics

Electronics Prognostics

Prognostics Performance Evaluation

Valve Prognostics

Sustainability Base
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Mars Polar Lander (2002)
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Contents lists available at SciVerse ScienceDirect ::m -
Systems
- - - ::gghcuﬂnns
Expert Systems with Applications i st
ELSEVIER journal homepage: www.elsevier.com/locate/eswa
A knowledge-based system approach for sensor fault modeling, detection
and mitigation
Jonny Carlos da Silva®*, Abhinav Saxena®, Edward Balaban ?, Kai Goebel
ANASA Ames Research Center, Inteligent Systems Division, Maofferr Field, CA S4035, USA
B80T Inc, NASA Ames Research Center, Intelligent Systems Division, Moffett Field, CA 94035, USA
ARTICLE INFO ABSTRACT
Keywords: Sensors are vital components for control and advanced health management techniques. However, sensors
Detectloq continue to be considered the weak link in many engineering applications since often they are less reli-
Sensor failure able than the system they are observing. This is in part due to the sensors’ operating principles and their
Expert system susceptibility to interference from the environment. Detecting and mitigating sensor faillure modes are

Neural Network becoming increasingly important in more complex and safety-critical applications. This paper reports

on different techniques for sensor fault detection, disambiguation, and mitigation. It presents an expert
system that uses a combination of object-oriented modeling, rules, and semantic networks to deal with
the most common sensor faults, such as bias, drift, scaling, and dropout, as well as system faults. The
paper also describes a sensor correction module that is based on fault parameters extraction (for bias,
drift, and scaling fault modes) as well as utilizing partial redundancy for dropout sensor fault modes).
The knowledge-based system was derived from the results obtained in a previously deployed Meural Net-
work (MM application for fault detection and disambiguation. Results are illustrated on an electro-
mechanical actuator application where the system faults are jam and spalling. In addition to the functions
implemented in the previous work, system fault detection under sensor failure was also modeled. The
paper includes a sensitivity analysis that compares the results previously obtained with the NN. It con-
cludes with a discussion of similarities and differences between the two appmaches and how the knowl-
edze based system provides additional functionality compared to the NN implementation.

@ 2012 Elsevier Ltd. All rights reserved.
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Yioeal Asronpsdicy sl Bpecs Adeinisirelon

Introduction Sustainability Base List of equipment
Lighting and HVAC loads have been the top contributors Monitored in the testbed
[ ey consomphon. Equipment No. Equipment No.

With the decreasing trend in lighting and HVAC energy

consumption, plug and process loads are taking up an Desktop 6 Calculator 1
mecreasingly larger slice of the building energy use pie. Laptop 3 Storage drive 1
We describe the development of a knowledge-based .

system to analyze data collected from a plog load Printer 7 Battery charger 1
monitoring system. The KB system generates summary Phone 7 Vend machines ?
msage feports and alerts buwlding persomnel of ;

malfunctioning equipment and unexpected plug load Speaker 3 Space heater L
consumption. In terms of plug load energy consumption, Cranmier § B e 1
it has been found that motivated vsers are key to saving ,

energy. Monitor T Coffee maker 1
The system is planned to be applied to Sustamability Hub 7 Refrigerator 1
Base, a recently constructed LEED Platinum office : e

building at NASA Ames Research Center, to identify - < Copier 1 Bridge 1
malfunctioning loads and reduce building energy Shredder § M 1

copsumption In the current phase, a testbed was
designed. Lamp 2 TOTAL 50



Testbed equipment

Desktop 6 Calculator 1
Laptop 3 Storage drive 1
Printer 7 Battery charger 1
Phone 2 Vending machines 2
Speaker 3 Space heater 1
Scanner 3 External drive 1
Monitor 7 Coffee maker 1
Hub 2 Refrigerator 1
Copier 1 Bridge 1
Shredder 3 Microwave 1
Lamp 2 TOTAL 50
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DATA Overload

For a single day (50 x 60 x 24= 72000 lines)

of data generated by the commercial
monitorinng system.

The KB system processes these data and
generated graphical and textual reports

d@
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Example of graphical report

Channel: 14.1 {Drink vending machine) Channel: 14.1 {Drink vending machine)

Power consumption [W] Power consumption [W]

201107418 22:05; Power:0 Pmin:4 010

2011/07/10 22:05: Alert:64. 28 Pmin-400
600 Pmax 610 ' 500/ Prmax 610
\ \
son I N SR O | N - \ I I i N
i b s
_ ] N |
400 || 400 i || ||
|
300 { H | ‘ |
| 00 | | H
200 || |‘ |
| 200 || |
100 U u L L L ||, L |. _______ 1 {00 | || ‘ || j
D Ilt- L J L J [ A R O A IJ a J

1&:00 18:00 20:00 21:00 2200 23:.00

18:00 18:00 20:00 21.00 22:00 2300
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Design Rationale Capture

Design Rationale includes:

The reasons behind a design decision,

the justification for it,

the other alternatives considered,

the tradeoffs evaluated,

and the argumentation that led to the decision

Project developed with an expert from Human

Systems Division
=
-3
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KB system validation- (T-NASA project)

All
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Hooey, B. L., Silva, |J. C., & Foyle, D. C. (2012). A design rationale capture tool to support
design verification and re-use. In Proceedings of the 4% International Conference on
Applied Human Factors and Ergonomics. San Francisco, July 21-25, 2012.

A Design Rationale Capture
Tool to Support Design
Verification and Re-use

Becky L. Hooey!, Jonnyv Carlos da Silva®, and David C. Fovie®

'San Jose State Uni ersitv ar NASA Ames Research Cenfter,
Mofferr Field, CA, USA Beckv.L.Hooevi@nasa.gov

‘Universidade Federal de Santa Catarina (UFSC), Florianopolis, Braczil,
*NASA Ames Research Center, Moffett Field, CA, USA
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QFD representation of T-NASA requirements and elements.

Table 5. T-NASA Qualify Function Deployment Matrix

HEAD-UP DISPLAY (HUD) MAP
Requirements Route |Taxiway|Ground| Hold | Turn |Airport| Ownship | Magenta Taxi Hold | Traffic | Compass Runway
Markings| Label | Speed | Bar | Flags | Map lcon Route |Clearance| Bar | lcon | Heading |Occupancy Bars
Local Control
Lateral control Rat,
Directional control Rat,
Longitudinal control| Rat, Rat,
Hazard detection Rat; Rat;
Route Awareness
Ownship position Rat, Rat; Rat,
Cleared route Raty; Rat,, Rat,;
Distance to turn Rat,,
Direction of turn Rat,, Rat,. Rat,,
Hold location Rat,, Rat,; |[Raty,
Global Awareness
Airport layout Rat,, Rat,,
Runway location Rat,; Rat,;
Traffic awareness Rat,, Rat;s

Note: Rat = Rationale

12 design requirements and 13 design elements
25 unique requirement-design element mappings /
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DR Capture (main conclusions)

Main advantages of the system are:
1) its semi-formal architecture,

2) its modular structure, with both domain-
dependent and independent-components

Possible application to different domains.

The system tested by capturing design knowledge
gathered from a complex design process in the
aerospace domain.

The system proved to be able to document the main

design concepts of the research project.
p—
2GID
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Doutorando- SBC para diagnostico de falhas em
sistemas de turbinas eolicas.

Doutorando - SBC visando organizar e
disseminar boas praticas sobre Economia
Circular no setor Metal-mecanico

Doutorando- SBC voltado a deteccio de
incidentes em transporte aeronautico
(colaboragao com NASA)
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-Colaboragéo continua (projeto doutorado)

Mational Aeronautics and
Space Administration

Ames Research Center
Moffett Field, CA 94035-1000

Reply to Attn of: TH: 262-4

March 2. 2020

To Whom It May Concern:

I am writing this letter in support of the proposed collaboration between UFSC professor Dr. Jonny Carlos da
Silva and PhD Student Mr. Bruno Ziegler Haselein with NASA’s Aviation Safety Reporting System (ASRS).
which 1s managed and operated by NASA Ames Research Center.

[ believe this close collaboration between UFSC and NASA ASRS has great potential to yield data analyses tools
that may be used to predict and explain aviation safety incidents. [ look forward to this potential collaboration.

Sincerely,

BeckyL. Hooey. Director
NASA Aviation Safety Reporting System
NASA Ames Research Center




Com esta colaboracao, publicamos em dez 2023, este trabalho.

_.:f-'? ':'\_-'I'E."-dl'r ; R imideniier
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SEh Reliability Engineering & System Safety

AT Available online 27 December 2023, 109915 ‘E@J
ELSEVIER In Press, Journal Pre-proof @} What's this? 2 e

Multiple Machine Learning Modeling on
Near Mid-Air Collisions: An Approach
Towards Probabilistic Reasoning

Bruno Ziegler Haselein' 2, &, Jonny Carlos da Silva ', Becky L. Hooey ?

1 UFSC - Federal University of Santa Catarina, Department of Mechanical Engineering,
Florianopolis, 5C, Brazil
¢ MASA Ames Research Center, Aviation Safety Reporting System, Moffett Field, CA, US

Received 31 May 2023, Revised 16 November 2023, Accepted 26 December 2023, Available online
27 December 2023,
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Pontos comuns a todos projetos

Abordagem incremental

Combinacao de
Regras,
Modelagem Orientada a objetos e

Redes Semanticas como tecnicas de
representacao de conhecimento

Participacao efetiva de especialistas

na validagao dos sistemas
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Contatos:
jonny.silva@ufsc.br

Linkedin.com/in/profjonny/

CV
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http://lattes.cnpq.br/5959585529161439
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