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/ ; Thetransmitte e's of coherent

radar have aII defiredg@hase angles

\
‘ «v\ il

&/ Whether a rgdar s/et lg copéreht or+
/. mon- coheﬂ'ﬁlt always depend on the
/ transmitter. '

.-

As a transmitter dlfferent systems
are used/in radar:
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PULSE TO PULSE PHASE COHERENCE

n/ , |
We/ro illat randamp |er |v4 |
ephase uIs p@fs?an are a | -

oherent\sy te

"b' ! /
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NON-COHERENT RADAR PROCESSING

= One of the tra smlttlng systems is the
POT (Po r Transmitter)

/WhICh is self oscmétl\
—/ _hﬁfn su/ch a_deyice.is switc wnd
" 0 agfa(re§ult ddulation

.

J

;
f 1
|

ma the 1"
N : —r/ Q J
Same orte‘d@t suiec;eg'a J }’

_— f

. The ,startmg phase is/a r:&,ndom functlon}
related to the start up process of the :’
/- oscillator, | |

[ '1:4 }
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Self oscillating transmitter gives random
phase [&e to pulse and is not coherent!

‘WK\
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* The plat*\ ft or satellite) of an
S|de looKIRG air orne fadar (SLAR). )/

. / The mlcrowave beam Is tranggitted
Iobllq,uely atri gles 10 th jrection

m}"g‘rﬂfm aSwath

/

Range refers'tﬁe across track
/ diménsioh. perpendlcular to the fllght
—digection, while azimuth refers to the |
alongstrack/diménsionf paraIIeI to/the

/ flightdirection.

t,rﬂ




SIDEBOOKING-AIRBORNE RADAR (SLAR)

The SLAR is a real aperture radar
primarily. Thi§ requires a reasonable large
antenna for qq;a%ﬁfangular resolution.

The a;imuth resolutign, Ra, is defined as

His t_he heightef the antenna,
5’|rplane)
“List ofth&fitenna,
is the wavelength of the tra qs_m’atted
4 ..Bfls the mademe '
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‘>

The equatlon shovV/s Neith
mcreasmg ‘altitude dec S the
S a2|muthal resolutlon of SLA :
o
"' /ﬂ* [ [

j—~£ R,=————
-1-‘ “ L-cos®

« Averylong/antehna (i.’ef,iairge L) wauld|
"berequired to achieve a‘'good resolution
from a satellite |
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e Synthet ghﬂ_bie}adar (SAR) is used
o acqw resolutlon

The 5|ze /of the grouholution cell

/ lnCreases on the side-ef. thmu: as the
o ?l the,

/,ﬂpﬁm@, afradarplat
rg;ﬁ reso utlon cetl |ﬁéreases

,/
’ -{-" /

/

ThIS means’ that the ground resolutlon ;
cellsyare ldrgéttowaristhe edge of/ the
image-than-near the middle. This
causes a scale distortiomwhich must be
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At all ranges the radar antenna measures the radial
line of sight distance between the radar and each
targ Mace. This is the slant range
distan€e.

" . N
3 Tﬁ'ﬁe gfoupdirange nce is the true horizontal
‘.f‘dlstance along the grourfeRcorresponding to each
SPointa 1o slant ra ..I\F\'e«emss-track

!

SGshs s thle speed of Ilght |
t/is the pulse-duration of the transmltter
and :

0 = incidence angle|
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Co-1
Ry = 0. P
2 sin 6

‘arl-su_’;‘&‘v:ith the following characteristics:

A=1cm,

& . L=3m,
6000 m,

0= and
S

| ©
Q

W e/ L0 = FUOR -
/-~ has g"o‘i a resolution of
R/a A0 m;na il

,ﬁﬂ', Rr £17.3 m |

A\

Note The same StAR oh a platform in g helght ofl600 km wou@ \ \
achievé'an azifiuth-résolution of Ra=4000 m.)
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,>
o~ A Synthetic’/Apérisire Radar (SAR), or SAR,
Is/a-coherent m irborne or

,.spaceborne sidelooKIfg adar system
// ”_which dtilizes the ffight-palilofthe platform

78 ﬁmﬂ?a extfrer?ely Iarge"ante?l'r'l'a or
’ _' apgrturef electronlc yy, and| thatgﬁner

rc Aperture Radar

I
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As a target (like a ship) first enters the
radar beam, the backscattered echoes
from each transmitted pulse begin to be

recorde
_>5

,.As the platform,c ant’ ues to move | i
’ forward all echo the target for
each pulse are reco uring the
7 “entjfe tlme that the targe: S ithin the
/. beam, B~/ B
\.

/
pﬁﬁtﬁm th/e Ia/rget leAveSthe

4 /
1-of the yadar beam onje tlme Ial;erJ
detervyilnes the, length f the Slrrw ate{d |
li syntheglzevtenna ™

synthetic length of SAR

) vO0es SAR works?

- The syntheSIZed expandnﬁg beamW|dth'
~~_c@mbined with the increased time a|
target/is-withimthe beadias ground
/range increases;-balance each other,
/ such-that'the resolution' remains
“constant acrass-the entir€.swath.
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Two antenna elements, fed with the | — — , —
same phase

©2008 Christian Wolff
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Fed with different phase shift




