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Abstract: Thispaper sumsup several autofocus algorithm s goplied to compensate ace-variant phase error in
Sootlight SAR, and analyzes cause, property, defocus and effectson imaging of gace-variant phase error af-
ter phase errors coming from imaged targetsw ith translation or rotation are analyzed M athematical mode of
gace-variant phase error is given in thispgper, and some conclusions are acquired on the basisof theoretical
deduction, al®, resultsof smulation support the above conclusions Based on the traditional autofocus algo-
rithm s of gace-variant, amore efficient and accurate autofocus algorithm is expected w hile considing these
oconclusions
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Table 1 Var iety of relative range difference at
a speed of Q 5m/s

Ar Ara Ars/100 % Ara/10" 4
0° Q000 - Q010 Q 00 Q 06
30° Q239 -0Q009 - 709 Q 05
45° Q 337 - Q008 - 101 Q 04
60° Q413 -0Q005 - 123 Q03
90° Q 477 Q000 - 143 Q 1x 10 3
180° Q 000 Q 010 Q 00 Q 06
270° - Q477 Q 000 144 Q 1x 103
2 10m/s
Table 2 Variety of relative range difference at
a geed of 1 On/s
Ari Arz Ara/10*  Ara/10° 4
0° Q000 - Q020 Q 00 - 288
30° Q477 -0Q017 - 141 Qo1
45° Q 675 - 0014 - 199 101
60° Q 826 - Q010 - 245 a 10
90° Q 854 Q000 - 286 Q 3x 10" 3
180° Q 000 Q 020 Q 00 Q12
270° - 0954 Q 000 2 86 Q 3x 10 4

3

30m/s

Table 3 Var iety of relative range difference at
a gpeed of 3 On/s

Ar1 Arz2 Ar3/10* Ara/10 4
0° Q00 -Q050 Q00 - 2660
30° 143 - Q051 - 407 Q 030
45° 202 -0Q042 - 582 Q 220
60° 248 -0Q030 - 721 Q 170
90° 2 86 Q001 - 858 Q 003
180° Q 00 Q060 Q00 - Q380
270° - 286 Q000 856 Q 003
3
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Fig 3 mage of point(0, 0) at a eed of 1 Om/s

Arz, Ara

1

3

(

pulse Regponse Function) ,

3

AR
RF

(1)

(2)

(RF-im-



S 73

SAR
1 2 - —
' LIRAN L R4 2 IRALBL R
(3) 0 oF I_/_.) \
. ol
g .0 5 0 5 10 -0 -5 0 5 10
22 YTk ER | O smam e
0 0.05 -
’ 1 (301 O) ’ (801 O) -1 . . - -0.05 L L L
10 -5 0 5 10 10 -5 0 5 10
(40 { 3, 40), (40 { 2, 40 {2 ), (40, T /() 1)
40 | 3 ) ’ (0! 80) ’ (01 30) ’ (- 801 0) ’ (01 - 80) 6 (0’ 80)
) ) Fig 6 V ariance rule of coefficients of
4 6 point (0, 80)
1.0
20 e 2 Al B gL 08
VOABRRTSREL o 1.00p 2 KAV ZRA 3
o 099) ‘ L os iME T
70;/’ 008 J 2 04 2IRANZE
§ 0% 0 3 10 -0 5 0 5 10 e e |
e — 3 - 02 ke
040, 3UMHRRE 4 KHIf R N
- h 0 O e A (TN
0 "'i____‘_‘ 1 \‘. Ri 50 100
— MPEE
04 ] - ¥ ) Trhim /A
-10 -5 0 5 10 -10 -5 0 5 10
e w 1(() /s) 7 (50,50 - 2°/s
Fig 7 Image of point(50, 50) w ith
4 (80,0 rotation (- 2°/9)
Fig 4 V ariance rule of coefficients of point (80, 0)
0 o k] e 2 o —— 08} |
Ol R || 2R T
of S o6 i AR
0l al
27005 0 510 -105 0 5 10 047
ﬁ :'3
e — ‘ 02t i
- SRR | 0.06| 4 mAHIN R i
O | 00" ’ -
S e 0 40 80 120 160 200
0.4 .0.02 Jrfiing /A
-0 -5 0 5 10 10 -5 0 5 10
Fedow () /s)
8 (50,0
5 (40 [ a0d > ) Fig 8 Image of point(50, 0) w ith rotation
Fig 5 V ariance rule of coefficients of point d
7 L
4, (5 2
8 ;3
9 RF )
4 6 , 8



S 74

22

1.0

0s — B
7 T B3 s
_ 06
=
i 04
Elg

0.2

0~ 40 80 120 160 200
Jibiim) /S

9 (0, 60)
Fig 9 Image of point(0, 60) with rotation
2 , ;

(2) , 3 4

(3)

(4) , :

(5 5

SAR

[1] AushemanD A, KoamaA, Walker JL. Development in

[2]

[3]

[4]

[5]

[6]

(71

radar imaging[J]. |EEE T ransactions on A erogace and
Electronic Systams, 1984,A ES-20(4): 363- 40Q
Jakowatz C V Jr, etc. Spotlight-mode synthetic aperture
radar: a signal processing approach[M ]. Kluwer A cadem-
ic Publishes Group, 1996: 12- 59
FreemanA, EvansD, ZylJJ SAR goplicationsin the 21%
century[A ] Proc EUSAR’'[C]. 1996 25- 3Q
CarraraW G, Goodman R S, M afew ski R M. Spotlight
SAR: signal processing algorithms[M ]. A rtech House,
1995 203- 243
D1

, 1997,
W erness S, CarraraW, etc Moving target maging algo-
rithm for SAR data[J]. IEEE Transactionson A erospace
and Electronic System, 1990, 26(1): 57- 66
Stuff M A, Sullivan R C, Thelen B J, et al. A utomated
two and three dmensional, fine resolution, radar imaging
of rigid targetsw ith arbitrary unknownmotionp[J]. SPIE,
1994, 2230: 180- 189

(1972- ) ,

AR

1997 , 1998
1999

(1939- ) , ) )



