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Reinforcemen t  learnin g i n Factories :  T h e A n t o n Projec t 

Andrew W. Moore 
Robotic s Institut e an d Schoo l  o f  Compute r  Scienc e 

Carnegi e Mello n Universit y 
Pittsburgh ,  P A 1521 3 

awnKOcs.  emu .  ed u 

Abstrac t 

Factorie s ai e fascinatin g test-bed s fo r  integrate d learn -
in g systems .  I n recen t  year s thei r  sensor y capabilitie s 
have ,  i n man y cases ,  bee n advance d an d integrate d s o 
tha t  dat a fro m al l  ove r  th e plan t  i s  availabl e i n rea l  tim e 
ove r  a  L A N .  Her e w e discus s ho w reinforcemen t  learn -
ing ,  an d relate d machin e learnin g methods ,  ca n tak e ad -
vantag e o f  thi s informatio n t o lear n t o improv e perfor -
mance,  t o adap t  t o change ,  an d t o exploi t  database s o f 
historica l  record s o r  simila r  processe s i n differen t  plants . 

This research involves very autonomous algorithms 
whic h monito r  stream s o f  sensor y data ,  spo t  regular -
ities ,  an d desig n ne w contro l  rule s accordingly .  Au -
tonomou s proces s contro l  ca n lea d t o highe r  qualit y 
products ,  cheape r  t o manufactur e products ,  an d greatl y 
increase s flexibility  i n th e runnin g o f  plants .  Th e modifi -
catio n o f  ol d processe s an d introductio n o f  ne w processe s 

has reduce d relianc e o n calibration ,  manua l  redesig n o f 
controllers ,  an d th e tim e o f  proces s engineers . 

We wil l  tal k abou t  memory-base d learning ,  i n whic h 
th e factor y build s model s o f  itsel f  wit h dat a usin g neares t 
neighbo r  styl e approximations .  W e wil l  the n describ e 

h o w thes e model s ca n b e exploite d b y certai n classe s 
of  fas t  reinforcemen t  learnin g algorithms .  We'l l  outlin e 
ne w investigation s int o ho w factorie s ca n decid e whic h 
model s ar e importan t  t o learn ,  an d ho w t o activel y see k 
dat a fo r  thos e ne w models . 

Thi s aren a m a y provid e a n importan t  nich e fo r  nu -
merica l  artificia l  intelligenc e t o becom e a  widesprea d 
metho d o f  choic e throughou t  manufacturin g industries . 
I  wil l  discus s experience s workin g wit h department s o f 
tw o larg e corporation s i n puttin g thes e system s i n place . 

I  wil l  outlin e ou r  ongoin g projec t  ( "  Auton" )  fo r  a n in -
tegrate d autonomou s syste m fo r  robustl y learnin g fro m 
proces s dat a an d subsequentl y improvin g th e proces s 
control .  A  numbe r  o f  issue s aris e i n suc h a  system ,  inter -
estin g fro m bot h a  computationa l  an d statistica l  stand -
point . 

T h e softwar e system s w e hav e fielded  hav e a n unfor -
tunat e drawback :  the y probabl y hav e n o cognitiv e o r 
neura l  plausibility .  I  wil l  conclud e th e tal k b y appeal -
in g fo r  hel p i n answerin g th e questio n "D o thes e fielded 
learnin g system s hav e anythin g t o sa y t o Cognitiv e Sci -

ence?" . 
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