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							Early	applications	

Control	systems	
Real-time	railroad	meet-and-pass	scheduling	
Iron	ore	stockpiling	planning	in	shipping	yards	

Oil	recovery	
Thyroid	hormone	profiling	

Blending	and	fat	formulation		



Real-time	rail	movement	planning	
Last	mile	supply	chain	planning	
Intelligent	railroad	yard	management	

Robot-based	compact	storage-retrieval	
Adaptive	real-time	flight	control	

							Current/future	applications	



Early	applications	



Control systems: process control 

Proc.	27th	IEEE	Conference	on	Decision	and	Control,	December	1988	









Elevator Group Control 

IEEE	Trans.	on	Knowledge	and	Data	Engineering,	vol.	8,	no.	1,	1996			









(Fuzzy) Traffic Control 

Proc.	2nd	IEEE	Int.	Conference	on	Fuzzy	Systems,	San	Francisco,	March	1993			







José	 Roberto	 Favilla,	 FEE,	 Unicamp,	
BS1982,	MS	1988.	Currently	global	 leader	
for	 Industry	 4.0	 at	 IBM	 in	 applying	
advanced	 analytics,	 optimization,	 AI,	 IoT	
and	 Blockchain	 technologies	 to	 drive	
innovation.		



Fuzzy air Conditioning 

https://www.mozartleiloeiro.com.br/peca.asp?ID=8602685#	





Ricardo	Loureiro,	FEEC,	BS	1989,	MS	1996.	
Currently	 Director	 of	 Citrix,	 worked	 for	
more	 than	 20	 year s	 i n	 severa l	
multinational	 technology	 companies	
(Whirlpool,	 Motorola,	 Microsoft).	 His	
career	is	a	combination	of	technology	and	
business	 in	 supply	 chain	 and	 engineering	
in	Brazil	and	Latin	America.	He	developed	
several	products,	processes,	and	business	
transformation	mechanisms.	



(Fuzzy+Inverter) Air conditioning 

Fonte:	arquivo	Rodrigo	Almeida	Gonçalves	



Rodrigo	Almeida	Gonçalves,	Turma	1990(94)	EC-FEEC	



1997	

2010	



Railroad crew scheduling 

Proc.	IFAC	Control	in	Transportation	Systems,	Braunschweig,	June	2000			



MRS	operando	desde	2000	









2022	

Rodrigo	 Gonçalves,	 FEEC,	 Unicamp,	 BS	
1994,	MS	1997,	PhD	2000.	Currently	CTO	
at	Nitryx	Progress	Rail	 applying	advanced	
analytics,	 optimization,	 AI,	 DSS	 and	
technology	driven	driven	innovation.		



Real-time train scheduling 
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IEEE Spectrum July 1996 



IEEE SPECTRUM JULY 1996 



15%  increase daily ore volume transportation  
 
1.6 litters fuel/1000 metric tons ore transported 
 
Helpers maneuvers speed-up on steep ramps 
 
Real-time operation started end of 1995 



Smart oil recovery 



IEEE	Spectrum	July	1996	



Stockpiling in iron ore shipping yard 
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Paulo	Molck,	Turma	1995	EC-FEEC,	MS	2001	



Thyroid hormone profiling 





Proc.	IFSA/NAFIPS	2001	





17,500	results	reviewed	during	testing	
	
Disagreements:	system	judged	worth	reviewing,	

																			but	the	expert	did	not	
	
Real-time	operation	started	on	May	2000	
	
341,000	patients	results	checked	



Blending and fat formulation 



Journal	of	the	American	Oil	Chemists’	Society,	1997	





IFSA 1995 São Paulo 



Current/future	applications	



Real-time movement planning 



Last mile supply chain 



Railroad yard management 



Robot-based compact ASRS 





Adaptive real-time control 

Learning	and	structural	
adaptation	

System	components	

stream	data	in	

Recursive	parameter	
estimation	

stream	data	out	
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