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Abstract  

Co mp u ta t io n a l  E l ec t ro ma gn e t i c s  (CEM)  h a s  mad e  gre a t  s t r i d es  o v er  t h e  ye a r s  an d  h as  en ab led  u s  t o  s o lve  ve r y  

l a rge  an d  co mp le x  p ro b lems  th a t  wer e  we l l  b e yo n d  o u r  r each  o n l y a  f e w ye a r  ago .  Th i s  h a s  b een  mad e  p o ss ib l e  

b ecau s e  o f  s t ead y  in c re as es  i n  co mp u t in g  sp eed s - - t h an ks  to  Mo o r ’s  La w - - an d  th e  ad ven t  o f  p a r a l l e l i z a t io n  as  

we l l  a s  d ev e lo p men t  o f  i t e r a t iv e  an d  d o main  d eco mp o s i t i o n  t ech n iq u es .  Th e  q u es t  a s  we l l  a s  p ro gre ss  t o ward  th e  

so lu t io n  o f  ve r y  l a rg e  an d  co mp le x  p ro b le ms  re mai n  u n ab a ted - -CEM p rob lems  in vo lv in g  “b i l l i o n s  an d  b i l l i o n s”  

o f  u n kn o wn s  a re  b e in g  ro u t in e ly so lv ed  to d a y - -an d  th i s  t r en d  i s  l i ke l y  to  co n t in u e  fo r  a  l o n g  t i me  to  c o me.  

Th e  fo cu s  o f  t h i s  p res en ta t io n  i s  no t  o n  p r o po s in g  ye t  an o th er  a lgo r i th m wh ic h  wo u ld  h e lp  u s  so lve  eve n  l a rger  

p ro b lems  th an  we  can  h an d le  t o d a y,  b u t  o n  d i scu ss in g  a l t e rn a t e  wa ys  b y wh i c h  we  can  en h an ce  th e  p e r fo rman ce  

o f  mic ro wav e  d e vi ces - - su ch  as  i magin g  s ys t e ms  a n d  l en ses - -b y  co mb in in g  s ign a l  p r o ces s in g  a l go r i th ms  wi th  

CEM.  

Th e  p ap er  wi l l  d i scu s s  s ev era l  e xa mp l es  o f  p e r fo r man c e  en h an ce men t  i n c l u d in g  su b -wav e len gth  i magin g  o f  

o b jec t s  t h a t  a r e  n o t  l o ca t e d  in  t h e  n ear  f i e ld s  o f  l en ses ,  an d  i mp ro vin g  th e  a c cu rac y  o f  d i r ec t io n  f in d in g  an ten n a  

s ys t e ms  wi th  s i z e  co n s t r a i n t s  t h a t  l i mi t  t h e i r  l i mi t a t i o n  i f  co n ven t io n a l  DF  t e c h n iq u es  a re  u s ed .  Ou r  s t r a t eg y  i s  t o  

f i r s t  u se  a va i l ab l e  CEM t ech n iq u es  to  so lv e  th e  fo r ward  p ro b le ms  e f f i c i en t l y  an d  th en  to  u se  th es e  so l u t io n s  i n  

S ign a l  P ro cess in g  a l go r i t h ms  fo r  t h e  p u rp o se  o f  p e r fo r man ce  en h an c e men t  o f  mic ro wa ve  d e vic es  o f  t h e  typ e  

men t io n ed  ab o ve .   
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