
About OMICS Group 

      OMICS Group International is an amalgamation of Open Access 
publications and worldwide international science conferences 
and events. Established in the year 2007 with the sole aim of 
making the information on Sciences and technology ‘Open 
Access’, OMICS Group publishes 400 online open 
access scholarly journals in all aspects of Science, Engineering, 
Management and Technology journals. OMICS Group has been 
instrumental in taking the knowledge on Science & technology 
to the doorsteps of ordinary men and women. Research 
Scholars, Students, Libraries, Educational Institutions, Research 
centers and the industry are main stakeholders that benefitted 
greatly from this knowledge dissemination. OMICS Group also 
organizes 300 International conferences annually across the 
globe, where knowledge transfer takes place through debates, 
round table discussions, poster presentations, workshops, 
symposia and exhibitions. 
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About OMICS Group Conferences 

     OMICS Group International is a pioneer and leading science 

event organizer, which publishes around 400 open access 

journals and conducts over 300 Medical, Clinical, Engineering, 

Life Sciences, Pharma scientific conferences all over the globe 

annually with the support of more than 1000 scientific 

associations and 30,000 editorial board members and 3.5 

million followers to its credit. 

 

    OMICS Group has organized 500 conferences, workshops and 

national symposiums across the major cities including San 

Francisco, Las Vegas, San Antonio, Omaha, Orlando, Raleigh, 

Santa Clara, Chicago, Philadelphia, Baltimore, United Kingdom, 

Valencia, Dubai, Beijing, Hyderabad, Bengaluru and Mumbai. 
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State Santa Catarina  

o One of the highest standards of living in Latin America 

o 293 cities 

Where are we located? 
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State Capital Florianopolis 

Source: CNN  August 2013 
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Structure 

Why tackle mechatronic systems design? 

Why the early stages? 

What is a Knowledge-Based System? 

Examples of KBS projects developed 

Some decisions related to the current prototype 

Conclusion and some works ahead 
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Why mechatronic system design? 

 Faults in mechatronic systems > many causes.  

Classification of sources performance variability:  

 (1) manufacturing processes;  

   (2) the operating environment;  

 (3) product deterioration.  

 Electromagnetic may cause simple malfunction or 
even the physical destruction.  
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Typical design process 
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KBS  definition / development process 

 feasibility study 

knowledge acquisition 

knowledge representation 

implementation 

verification and validation 

 

 
[Waterman, 1986] 

 “… an intelligent computer program that uses knowledge and inference procedures to 
solve problems that are difficult enough to require significant human expertise for their 
solution”  Prof.  Edward Feigenbaum   
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KBS Structure 
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Some KBS projects developed  

fluid power system design (Silva and Back, 2000), 

cogeneration power plants design (Matelli, et al., 
2009),  

hermetic compressors diagnosis (Pedroso and 
Silva, 2014)  

detection, disambiguation and mitigation of faults 
in sensors   (Silva et al 2012) 
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 Initial Project 

Expert System for design of hydraulic 

systems focusing on concurrent 

engineering perspective 
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 Hydraulic Systems Design- Concurrent Engineering 

Load qualitative attributes 

Automatic alternative generation 
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 Circuit representation 
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ProSisc- Exp. Sist. Cogeration Power 
Plant Design 

1. Definition of different plant diagrams based 
on utilities: 

1. electricity,  

2. saturated steam,  

3. hot water  

4. chilled water 

2. specification and sizing of the plant 
components; 

3. economic feasibility and sensitivity analysis; 
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Interface examples 
input data- power demand 



UFSC-BRAZIL 

3rd International Conference on Mechanical & Aerospace Engineering 
October 05-07, 2015 San Francisco, USA 17 

Output interface- Scheme with specifications 
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Drift fault: parameters calculation and 

mitigation via a KBS  
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Current Project- scope definition 

Possible EMI Problems 

 

drone block diagram 

If EMI coupling ACL/GYR sensors 

     Reliability may be compromised 

      malfunction in sensors 

 noise signal to controller 

     Danger to circuitry integrity 

       EMI currents can produce excessive heat 
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If ESC circuit drives strong switching currents to BDCM 

f  10 kHz and I > 20A 

Then EMI is radiated and may cause malfunction or degradation 

 (stray inductance) 

a) functional diagram                 b) magnetic coupling due proximity 

a) 
b) 

Rule example:  stray inductance 
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If AC voltages are present at solder pads in a PCB 

Then EMI is conducted and may cause malfunction or degradation 

 (stray capacitance) 

a) functional diagram            b) electric coupling due proximity 

a) 
b) 

Rule example:  stray capacitance 
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Classes in a drone design 
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Common Points 

Incremental approach 

Combination of 

Rules 

Oriented Modeling objects and 

Semantic networks as techniques of knowledge 
representation 

Effective participation of experts in the  
systems validation 

Implementation in CLIPS (KBS shell) 
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Conclusion 

A rapid prototype has been implemented.  

Current functionality comprises: 

evaluation of topologies and technologies applied to the drive 
circuits (ESC), PCB layout,  

separation between circuitry potentially interfering and victim 
circuits,  

modes of operation in switched circuits (described by 
frequency, switching times, and duty cycle)  

and the need for filters and shields to interfering circuits. 

Potential to assist designers in EMC criteria for the 
development of mechatronic products 
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If knowledge is power to create KBS 

is a valuable strategy! 

Thank you! 

 

           coach.jonny 

                              coachjonny 

 

                               jonny.silva@ufsc.br 
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