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Abstract
Machine learning wi l l  def ine the 21st  Century:  f rom simple  image c lassi f icat ion to  text  generat ion and decis ion-making,
i ts  impact  on society  wi l l  be  nothing but  immense.  At  present ,  the  deta i led mechanisms behind the power  of  AI  st i l l
evade our  understanding;  growing evidence,  however ,  suggests  that  i t  is  possib le  to  rat ional ise  how deep learning
works in  terms that  are  very  fami l iar  to  theoret ical  physic ists ,  that  is ,  the  renormal isat ion group.  The systemat ic ,
h ierarchical  coarsening of  deta i led informat ion into  increasingly  s impler  and more col lect ive  features is  a  cornerstone
of  modern physics ,  and i t  can be leveraged not  only  to  make sense of  machine learning’s  baff l ing capabi l i t ies ,  but  a lso
and most  important ly  to  steer  i ts  development.  This  workshop wi l l  explore  the area where the f ie lds  of  soft  and
condensed matter ,  fundamental  interact ions,  and deep learning over lap,  looking for  novel  and more powerful  tools  to
model ,  invest igate ,  and understand the wor ld  around us.
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