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arCadeS  a ims  a t  d i s rupt ing 
the  t r ad i t iona l  parad igm 
in  Computer -a ided  des ign 
(Cad )  by  exp lo i t i ng  cu t t ing -
edge  re search  i n  mathemat ic s 
and  a lgor i t hm des ign . 
geomet r y  i s  now  a  c r i t i ca l 
too l  i n  a  l a r ge  number  of 
key  app l i ca t ions ;  somewhat 
surpr i s i ng l y ,  however ,  severa l 
approaches  of  the  Cad 
indus t r y  a re  ou tdated ,  and 
3d  geomet r y  proces s ing  i s 
becoming  i n c reas ing l y  the 
weak  l i n k .  Th i s  i s  a l a rm ing  i n 
sec tor s  where  Cad  faces  new 
cha l lenges  a r i s i ng  f rom fa s t 

po in t  a cqu i s i t ion ,  b i g  data , 
and  mob i le  comput ing ,  bu t 
a l so  i n  robot ic s ,  s imu la t ion , 
an imat ion ,  fabr icat ion  and 
manufac tur ing ,  where  Cad 
s t r i ve s  to  addres s  c ruc i a l 
soc ieta l  and  market  needs . 
The  cha l lenge  taken  up 
by  arCadeS  i s  to  i nver t 
the  t rend  of  Cad  indus t r y 
l agg ing  beh ind  mathemat ica l 
b reak throughs  and  to  bu i ld 
the  nex t  generat ion  of  Cad 
sof tware  based  on  s t rong 
foundat ions  f rom a lgebra ic 
geomet r y ,  d ierent i a l  geomet r y , 
s c ient ic  comput ing ,  and 

a lgor i t hm des ign .  our  game-
chang ing  methods  le ad 
to  rea l - t ime  mode ler s  for 
a rch i tec tura l  geomet r y  and 
v i sua l i sa t ion ,  to  i sogeomet r ic 
and  des ign - through -
ana l ys i s  sof tware  for  shape 
opt im i sat ion ,  and  mar ine 
des ign  &  hydrodynamics , 
and  to  too l s  for  mot ion 
des ign ,  robot  k inemat ic s , 
path  p lann ing ,  and  cont ro l  of 
mach in ing  too l s . 
These  a reas  cor re spond  to 
top ics  for  the  13  phd  theses 
to  be  under taken  a t  arCadeS 
member  teams .
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