
AI-driven Optimization, Monitoring and Decision Support 
for Batch Plants

Balazs Bordas1, Maria Paola Galvis Cordoba1, Kutup Kurt1, Andreas Bamberg1, 
Peer Sander2, Dominik Bleidorn2, Christian Sonntag2

Motivation & Objective

▪ Modern batch  p lants  are  complex ,  “opaque”  systems that  are  
di ff icu l t  to  predict  and to  contro l

• Lack  of  s i tuat ional  awareness  of  operat ions  personnel

• → Decis ions  are  often based on intu i t ion,  not  on facts

▪ Accurate  rea l - t ime predict ions  and dec is ion  support  are  essent ia l  
for  operat ional  eff ic iency  and safety

▪ Object ive:  Harness  the  power  of  A I  and mater ia l  f low s imulat ion  
to  prov ide  h igh -qual i ty  p lant -wide and uni t -wide predict ive  
dec is ion support  for  batch  p lant  operators

Use Case

▪ Plant  descr ipt ion:  ser ies  of  batch unit  operat ions  with  
mult ip le  react ion and separat ion steps  for  a  s ingle  product

▪ Data character ist ics :  histor ic  t ime ser ies  data of  batch runs 
cover ing years  of  operat ion

▪ Chal lenges are e.g .  

• Complex chemistry  and process  dynamics

• Part icular ly  str ict  product  speci f icat ions

• Appl icat ion-based qual i ty  test ing ,  results  are hard to  
predict

• Variety  in  targeted qual i ty  specs

▪ Goal  in  KEEN :  Demonstrat ion of  the predict ive decis ion 
support  system on the real  p lant
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Next Steps

▪ Model ing

• Optimize hyperparameters  
of  the d i fferent  models

• Combine models  with  PID control ler  
f rom the plant  

• Goal:  Develop open-source-based 
tool  for  dynamic system ident i f icat ion

▪ Decis ion support

• Model  in i t ia l izat ion and setup of  IT/OT data architecture

• Development of  software for  integrat ion of  model  and AI  
components

• Visual izat ions  and scenar ios  for  predict ive decis ion 
support
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Series-parallel: Past true states
Parallel: Past predicted states

RNN: 
Long-Short Term 
Memory cell [1] 

or Gated Recurrent
Unit [2]

NARX-ANN: 
Feedforward ANN 

on a moving
horizon with state

feedback
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