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A  w i d e  aximut]l  hca~n SAI{ c.aII o f fe r  IIig}lcr  rcsolutiol]  or w’iclcr  azilmltll vicwillg

al Iglc;  two factors tl]a.t lIclp better cllaractcrizc tf}lc }mckscattcri]lg;  ])ro])crty  of Larg;cts  fo r

various scicIlcca])~JlicatioIls. ~JIc! disa.dva!ltagc  of wide bc!aln SA1{ is t])at a ImIC]I ]Iighcr  pu]se

rclmtitioll frcqucmcy  (] ’10’) is usually required since  1’1{}” is ])rol)ortiollal  to tllc radar lmaln

al]glc. ‘]’his  problcm  can bc r e s o l v e d  using  a s])otligl]t-ll)odc  cOIIccpt:  stccri]lg  a Ilarrow

bCaJII  SA1{ to a fixed spot 011 t,]Ic grouIId. ‘J’lIC drawback of a s])otligllt-]nodc  SA1{ is its

]illlitcd  covcra~c. A Convcl)tiolla]  s]) C)tlig;]lt-l IloCIC!S A]/ol)cl'a.tcSa  ]ollgas  tI"aig;]lt]  illc])at}l  as

slIow II ill IPigurc 1, It can bc SIIOWII t}lat s])otligllt-lllodc  SAlltllat  follow’s a straight lillc

])atl]  ]~asdif[iclllty  illac])icviIlg  t]l(:ll]ti!Iiat(!  rcso]lltioI]of  ~/4. ]talsocallllot  Uti]izct}lcfu]]

180dcgrccof  azilnutl)  vicwi]lg  a]lglctllat  call l)cattaillcdollly  WIICII  t]lcsylltl~ctica~)cltllrc

lcllgtl] a])])roacllaillfiIlity.

A  s~)otlip;llt-~llo(lc  SAl{c  all a.lsobco])cratml  frolll  ac.ircularf  light.  }mtl~ assllowll i])

](’igUl”C~.  ‘J’his  typcof  sI)ot]ig]lt-lIloC]  cSA]{offcrs  scvcra]  advalltag;cs:  ( ] )  rc.lative]y  eAsy to

acllicvc  tlic ultilIlatc  azimuth rcso]utiol],  (2) it allows a full 3(i0 dcgrcc of vicwi]]g  allglc,  (3)

t]Icrc  is 110 JIccd  to steer the radar, a]]d (4) L]IC required ]’1{1” call lJC sc.alcd clown acc.ordillg

to tllc  ratio hctwcal  tlic raclius of tllc radar s]jot to t}Ic radius of tllc  Jligllt path.

Scwcral algoritllIns  were ])rcscIltcd  for ])roccssiI]g;  s])otligllt-]nodc  SAIL data or tl)c ro-

tatil]g;  object data. ‘1’lICSC  algoritlllm  illcludc  tlic  WC]] kllmvl)  range-l)o])p]cr algorit}lln  a})])liccl

to sul~a])crturcs,  tl]c Lackprojcctio]l  proccssin~;  )I]ctllod  (hlullson,  ct. al., [1 ]) cI)InmoIIly  used

i]] c.ollll)~ltcl-aiclcd  tol]]ograj)l)y  (CA’]’),  a]]d tl)c ])olar  forlnat  ])roc.cssillg  algoritllln  (AuslIcr-

IIlall, ct. al [2]). OIIC csscIltial  assull)})tiol) required for both tllc  CArl’ a]ld polar algorjtllms  is

that tllc  di]nmlsion  of tlIc imagcc] area is IImClI  less tJlall  lJIc radar to target distallcc. Other

l)roccssil)g  algoritlllns  dcvisccl  for iInagi]lg  rot,atil)g  ol~jcct j])cludc  a tolnogra})llic  cxtcllsioll  of

]Io])l)]cr  ])roccssi]ig  a]gorit]lln  (h4cI]sa,  ct. a]. [3])  a]ld a ra]lgc-])opp]cr  ])rocm~i])g  a]gorit]lIn

(Walker, J. [4]). ‘1’hc first mctlloc] is suitable oIIly for ilnagil)g  s~)arsc arrays of objects duc t o

its IIigl]cr i]ltcgratcd  sidclobc  ratio (1 S1,1{); a]ld botl)  algorjtll]ns  also rc]y on tllc assulnptioIl

of ]argc  radar t,o target distallcc. AII exact solutiol)  for a circular a~]crture  acoustic ilnag-

i]lg systcIII  was prcscntcd  by Norto])  [5]. ‘1’]lis algorith]]l  requires t]lc illl])lclllc]]tatioll  of a

quasi-fast 1 lankcl  t,ra.llsforln  [6] wllic.11 is not very cflicicl)t,

‘1’lic difiicnlty  ill proccssil]g  s})ot l igl l t -mode SAll data c.ollcctcd  frmn  a c.icu]ar pat]l

is tliat  tllc l)o])])lcr  l~istory of a ])oi))t  target i]lvo]vcs InaI)y  IIiglicr order tcrIIIs  a]]d that tllc

dcptl  I of focus is very shallow. ‘J’o ovcrc.oIIIc tlic  first l)rol~lc]Il,  the algorit]lm prol)cmcd IIcrc
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Inakc  usc of all cxa.ct  2-1) s~)cctruln  of a IJoillt target (Jill,  1992 [1 o]) ill a ra.l~gc l)OIJIJICY like

l)roc,cssillg approac]l. ‘j’o ovcrco]m  tllc sccoI)d  prol~]cm,  tl]is algoritl]ln  updates its rcfcmlcc

fullctiol)  as frcquclli,  a s  rc.quircd usi]Ig  a  s])ccial ~)roccss t,l]at ga]cratm  kcm]cls froln wllicll

]cfcrcl  Ice fu 1) cl io]ls  can  bc deri vcd cffi cicl]t 1 y.

111 sulnlnary,  this paper gives a detailed alialysis  of tllc circular ])at}l  sl~otlig;llt-ll)ocl(:

SAll systcII],  a colnp]ctc  Clcscril)tioll  of tl)c })rocmsi~lg algoritlllll,  a]ld results fro]l~ l~roccssing

sil]mlatiol]s.
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Figure 1. A straight line path Spotlight-mode SAR platform

Figure 2. A circular path Spotlight-mode SAR platform


