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ARCADES  a ims  a t  d i s r up t i n g 
t h e  t r ad i t i ona l  p a r ad i gm 
i n  Compu ter -A ided  De s i gn 
( CAD )  by  exp lo i t i n g  cu t t i n g -
edge  r e se a r ch  i n  mathemat i c s 
and  a l go r i t hm  de s i gn . 
Geomet r y  i s  n ow  a  c r i t i ca l 
too l  i n  a  l a r ge  number  o f 
key  app l i ca t i on s ;  s omewhat 
su rp r i s i n g l y ,  h owever ,  s eve r a l 
app roa che s  o f  t h e  CAD 
i ndus t r y  a r e  ou tda ted ,  and 
3D  geomet r y  p ro ce s s i n g  i s 
b e com ing  i n c r e a s i n g l y  t h e 
weak  l i n k .  T h i s  i s  a l a rm ing  i n 
s e c tor s  where  CAD  fa ce s  n ew 
cha l l en ge s  a r i s i n g  f r om  fa s t 

po i n t  a cqu i s i t i on ,  b i g  da ta , 
and  mob i l e  compu t i n g ,  bu t 
a l s o  i n  r obot i c s ,  s imu l a t i on , 
an imat ion ,  fab r i ca t i on  and 
manufa c t u r i n g ,  where  CAD 
s t r i ve s  to  add re s s  c r uc i a l 
s o c i e ta l  and  mar ket  n e eds . 
T h e  cha l l en ge  ta ken  up 
by  ARCADES  i s  to  i nve r t 
t h e  t r end  of  CAD  i ndus t r y 
l a gg i n g  b eh i nd  mathemat i ca l 
b r e ak th rough s  and  to 
bu i l d  t h e  n ex t  gener a t ion 
o f  CAD  sof twa re  b a sed  on 
s t rong  foundat ion s  f r om 
a l geb r a i c  geomet r y ,  d i e r en t i a l 
geomet r y ,  s c i en t i c  compu t i n g , 

and  a l go r i t hm  de s i gn .  Ou r 
game - chang i n g  methods  l e ad 
to  r e a l - t ime  mode le r s  fo r 
a r ch i te c t u r a l  geomet r y  and 
v i s ua l i s a t i on ,  to  i s o geomet r i c 
and  de s i gn - t h rough -
ana l y s i s  s o f twa re  fo r  sh ape 
op t im i sa t ion ,  and  mar i n e 
de s i gn  &  hyd rodynam ic s , 
and  to  too l s  fo r  mot ion 
de s i gn ,  r obot  k i n emat i c s , 
p a t h  p l ann i n g ,  and  con t ro l  o f 
mach i n i n g  too l s . 
T h e se  a r e a s  co r r e spond  to 
top i c s  fo r  t h e  1 3  PhD  t h e se s 
to  b e  under ta ken  a t  ARCADES 
member  te ams .
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