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●	  Are	  digital	  factories	  the	  representa2on	  of	  manufacturing	  systems	  in	  a	  virtual	  
environment,	  which	  leads	  to	  a	  be5er	  understanding	  and	  design	  of	  produc9on	  and	  
manufacturing	  systems?	  
●	  Could	  intelligent	  systems	  complete	  the	  en2re	  produc2on	  process	  in	  an	  autonomous	  way	  
from	  the	  product	  concep9on	  level	  down	  to	  manufacturing,	  modeling	  and	  maintenance?	  

-‐	  Could	  be	  industry	  4.0	  an	  autonomous	  and	  una5ended	  scheme?	  	  
-‐	   Can	   intelligent	   systems	   improve	   the	   management	   efficiency	   u9li9es?	   How	   can	   help	   intelligent	  
systems	  in	  the	  management	  efficiency	  of	  the	  u9li9es?	  
-‐	   Can	   intelligent	   industry	   uses	   virtual	   representa9on	   of	   a	   factory	   to	   facilitate	   the	   distributed	  
management	  of	  manufacturing	  assets?	  

We	  can	  do	  following	  ques2ons.	  



Ar2ficial	  Intelligence	  &	  Thinking	  Machines	  

●	  Turing	  test	  ar2ficial	  intelligence:	  	  
-‐  We	  will	  observe	  the	  results	  of	  the	  thinking,	  and	  we	  will	  not	  be	  able	  

to	  tell	  if	  it	  is	  a	  machine	  or	  a	  human.	  
-‐  We	  are	  aBemp2ng	  to	  copy	  a	  man	  in	  the	  thinking	  process.	  

●	  Nowadays	  we	  can	  build	  intelligent	  systems	  that	  could	  think,	  act,	  can	  
monitor,	  like	  a	  human.	  	  
★	   	  When	  we	  are	  trying	  to	  do	  something,	  or	  find	  something	  out,	  an	  IS	  
can	  help	  to	  resolve	  the	  ques9on	  with	  knowledge	  from	  a	  database.	  	  

w	   Edsger	   Dijkstra	   said	   the	   ques9on	   of	   could	   machine	   think	   "is	   about	   as	  
relevant	  as	  the	  ques9on	  of	  whether	  submarines	  can	  swim."	  
●	   Ar9ficial	   Intelligence	   build	   and	   understand	   intelligent	   en99es	   with	  
different	  approaches.	  
●	  Intelligent	  systems	  have	  par9cular	  poten9ali9es	  and	  strengths	  to	  support	  
decisional	  situa9ons	  faced	  by	   industry	  and	  companies,	  especially	  those	  of	  a	  
strategic	  nature,	  where	  good	  strategic	  intelligence	  is	  necessary.	  	  
	  



Intelligent	  Systems	  Development	  

w	  When	  we	  say,	  “machines	  that	  think”,	  we	  really	  mean:	  "machines	  that	  think	  like	  people".	  	  

●	  To	  reach	  an	  intelligent	  system	  it	  is	  necessary	  to	  watch	  what	  expert	  players	  did	  and	  started	  
to	  imitate	  that.	  

-‐	  	  It	  can	  do	  so	  faster	  and	  more	  accurately	  than	  any	  human.	  
-‐	  We	  can	  teach	  a	  machine	  to	  track	  an	  algorithm	  and	  to	  
perform	  a	  sequence	  of	  opera9ons.	  	  
	  

●	  What	   we	   call	   the	   human	   func2on	   of	   "thinking"	   could	   be	  
quite	   different	   in	   the	   variety	   of	   possible	   future	  
implementa9ons	  of	  intelligence.	  	  

●	  The	  different	  species	  of	  na2ve	  machine	  "thinking"	  could	  be	  
quite	  different.	  	  
-‐	  Let's	  copy	  humans	  method.	  
-‐	  The	  use	  of	  mathema9cal	  algorithms	  to	  make	  intelligent	  machines.	  



●	   Studying	   the	   human	   brain	   is	   s9ll	   our	   best	   source	   of	   ideas	   about	   thinking	  
machines.	  This	  all	  affects	  our	  decisions	  and	  ac9ons	  dras9cally:	  	  
-‐	  We	  can	  an9cipate	  future	  outcomes	  in	  a	  way	  no	  ar9ficial	  mind	  can.	  	  
-‐	  Human	  mind	  can	  dis9nguish	  between	  the	  right	  and	  the	  wrong.	  	  
-‐	  We	  can	  love,	  and	  hate	  our	  ac9ons	  at	  the	  same	  9me.	  	  
	  

Machines	  that	  Think	  Like	  People	  	  

●	   Cogni9ve	   scien9sts	   have	   discovered	   func9ons	   that	   are	   essen9al	   to	   genuine	   human	  
thinking,	  much	  of	  which	  has	  not	  materialized	  yet.	  	  

w	   Nowadays	   Ar9ficial	   Intelligence	   can't	   do	   any	   of	   that.	   These	  
variables	  do	  not	  exist	  for	  an	  ar9ficial	  one.	  	  

●	   Ar2ficial	   intelligence	   requires	   knowing	   why	   things	   happen,	   what	   emo9ons	  
they	  s9r	  up,	  and	  being	  able	  to	  predict	  possible	  consequences	  of	  ac9ons.	  	  

●	  There	   are	  many	   different	  ways	   to	   simulate	  machines	   that	   think:	   Case-‐based	  
reasoning,	  Fuzzy	  logic	  systems,	  neural	  networks,	  Gene9c	  algorithms,	  etc.	  



Main	  Ques2ons 

	  
●	   Computers	   can	   learn	   and	   adapt,	   when	   presented	   with	  	  
informa2on	  in	  the	  appropriate	  way.	  
Without	  any	  human	  assistance	  machine	  learning	  allows	  computers	  
to	   learn	   to	   do	   things	   without	   explicit	   programming	   many	  
successful	  applica9ons.	  
Could	  intelligent	  machines	  learn	  and	  adapt?	  
	  

w	  Could	  we	  create	  systems	  that	  go	  further	  and	  act	  without	  human	  supervision?	  	  
	   I	  believe	  exercising	  common	  sense	   in	  making	  decisions	  and	  being	  able	   to	  ask	  meaningful	  ques9ons	  
are,	  so	  far,	  the	  preroga9ve	  of	  humans.	  	  

w	  Such	  prospect	  warrants	  a	  reflec9on	  on	  the	  modus	  operandi	  of	  the	  
intelligent	  systems	  in	  the	  industrial	  control	  and	  monitoring	  area.	  	  
-‐	  Smart	  factory	  leads	  to	  a	  be5er	  understanding	  and	  design	  of	  produc9on	  and	  
manufacturing	  systems?	  	  
-‐	  Could	  smart	  factories	  help	  to	  revitalize	  industry	  manufacturing?	  	  



Main	  Open	  Issues 

w	  	  This	  session	  outlines	  applica9on	  of	  intelligent	  techniques	  to	  manage	  industrial	  processes.	  
Topics	  include	  in	  this	  sec9on	  are:	  
	  
-‐	  Industry	  4.0	  an	  autonomous	  and	  unaBended	  scheme.	  
-‐	  Intelligent	  systems	  in	  the	  autonomous	  produc2on	  process:	  product	  concep9on	  level	  
down,	  manufacturing,	  modeling,	  and	  maintenance.	  
	  
	  
	  
	  
	  
	  
	  
-‐	  Digital	  factories	  like	  representa9on	  of	  manufacturing	  systems	  in	  a	  virtual	  environment.	  
-‐	  Intelligent	  systems	  to	  improve	  the	  management	  efficiency	  u9li9es.	  	  
-‐	  Intelligent	  industry	  and	  virtual	  representa9on	  of	  a	  factory	  to	  facilitate	  the	  distributed	  
management	  of	  manufacturing	  assets.	  
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